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1. IACHIOPT IPOT'PAMMBI YUYEBHOM JJUCHUTIJIAHBI
OU3UKA
1.1. OBJIACTDb IPUMEHEHMUS ITPOI'PAMMBI.

PaGouass mporpamma o061miecoOpa3oBaTeIbHON yu4eOHOH  JAMCITUILIIMHBI
«Dusnkay TpemHazHadeHa Uil W3Y4YeHHS (QHU3MKA B TPOGECCHOHATBHBIX
oOpazoBarenpHbix opranmzamusax CIIO, peanusyoomux o0pa3oBaTeNbHYIO
IporpaMMy CpeAHero oOmero oOpa3oBaHHs B MpeAeiaXx OCBOCHHMS OCHOBHOM
npodeccuonansHoi oOpazoBatensHoil mporpammel CITO (OITOIT CIIO) na 6a3ze
OCHOBHOTO 00111ero 00pa30BaHusI MPHU MOATOTOBKE CIIEIIUATINCTOB CPETHETO 3BEHA.

Pabouas mporpamma paszpabotana Ha ocHoBe TpeboBanuii ®I'OC cpegnero
o011ero oOpa3oBaHusl, MPEABSIBISIEMBIX K CTPYKTYPE, COACPKAHHUIO U PE3yIbTaTaM
OCBOEHUS y4eOHOM aucuuIuinHbl «®Pu3nka», B COOTBETCTBUU ¢ PexomeHnanusamMu
[0 OpraHU3aluy MOJYUYEHHs CPEAHEro 001Iero 00pa3oBaHus B IPEEIax OCBOCHUS
00pa30BaTeNbHBIX IPOrPaMM CPEIHETO MPOPECCHOHATBHOIO 00pa3oBaHus Ha Oaze
OCHOBHOro 00miero o0pa3oBaHHs C Y4eTOM TpeOoBaHUl  (enepaabHbIX
rOCy/IapCTBEHHBIX 00Opa30BaTENbHBIX CTaHAAPTOB U MOJIY4YaeMOM CIELHUaIbHOCTH
cpenHero  mpodeccuoHambHOro  obpazoBaHus  (muceMo  [lemapramenta
rOCy/lapCTBEHHOM IOJUTUKU B cdepe NOAroToBKHM padounx kaapoB u IO
Munoopuayku Poccun ot 17.03.2015 Ne 06-259, ccbuika na ®UPO, npoTtokon
No3ot 21 urong 2015,per.Ne periensuu 3840t 23 utonst 2015 OI'AY «DUPOy).

OcBoenue paboyell mTporpamMmbl y4eOHOW JUCHUIUIMHBI BO3MOXHO C
NPUMEHEHHUEM DJICKTPOHHOTO OOYYEeHHS W TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

B cnyyae HeoOXoAMMOCTH MpU MNEpexojie Ha JAUCTAHIMOHHOE O0y4yeHHe
BO3MO)KHA IEPECTAHOBKA IMOCJIEI0BATEIbHOCTH M3yUYEHUS! OTJIENbHBIX pa3JeioB
(Tem).

Conmepxxanne mporpammbl  «Dus3mka» HampaBIeHO Ha JOCTHKCHHE
CHEAYIOIINX 1eJIeH:
® OCBOCHHE 3HAHUK O PyHIAMEHTAIBHBIX (U3MUECKUX 3aKOHAX U TMPUHIIUTIAX,
JIeKalMX B OCHOBE COBPEMEHHOU (PH3UUEeCKOl KapTUHBI MUPA; HanOOJIee BaKHBIX
OTKPBITHSX B 001acTH (PM3HUKH, OKA3aBIINX OMPEAETIoNIee BIMSIHNAE Ha Pa3BUTHE
TEXHUKHU W TEXHOJOTHH, METOaX HAYYHOTO MO3HAHUS TPUPOIBL;
® OBJIQJICHHEC YMEHHSIMHU IMPOBOJUTH HAONIOJCHUS, TJIAHUPOBATH M BBIMOIHATH
HKCIIEPUMEHTBI, BHIABUTATh TUIOTE3bI U CTPOUTH MOJIEIH, IPUMEHSATH MOJTYUCHHbIE
3HaHHUS 1O (u3uKe UIsi OOBSICHEHHS Pa3HOOOpA3HBIX (PU3UUYECKHUX SBICHUU U
CBOMCTB BEIIECTB; MPAKTUYECKU HCIOJIb30BATh (PU3NUYECKUE 3HAHUS; OLECHUBATh
JIOCTOBEPHOCTh €CTECTBEHHO - HAyYHOU MH(pOpMaIny;
® pa3BUTHE TIO3HABATEJBHBIX HWHTEPECOB, HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEW B Tporecce NpUOOpETEeHUs 3HAHWK W yMEHHH 1o (u3uKe C



WCIIOJIb30BAHUEM  PA3NIMYHBIX HWCTOYHMKOB HWH(MOpPMAIMM W  COBPEMEHHBIX
UH(POPMAITMOHHBIX TEXHOJIOTHH;

® BOCIHTAaHHE YOEKICHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHOB IPHUPOJIBI,
UCTIONIb30BaHUsl  JOCTHKCHWA (u3ukn Ha Olaro pa3BUTHS  YEIIOBEYECKON
[MUBUIM3AIMN;, HEOOXOMUMOCTH COTPYAHHYECTBA B TMIPOIECCE COBMECTHOTO
BBITIOJTHCHMSI 3a7]a4, YBaXXUTECIHHOTO OTHOIICHWS K MHCHHIO OINIIOHEHTa TpHU
oOCYXJeHHH TMpoOJeM €CTEeCTBEHHOHAYYHOTO COJACpXaHMs, TOTOBHOCTH K
MOPAJTEHO-3THYECKON OIIEHKE UCITOIh30BAHUS HAYTHBIX

JTOCTIKCHHM, YyBCTBA OTBETCTBEHHOCTH 3a 3aITUTYy OKPYKAIOIICH CPEeIbI;

® VICII0JIb30BaHUE PUOOPETCHHBIX 3HAHUN U YMEHUH TS PEIICHHS] PAKTHICCKUX
3a7a4 MOBCEIHEBHOM >XM3HH, 00CCIICUCHHUS OC30IaCHOCTH COOCTBEHHON >KH3HH,
pPaIMOHAIIBHOTO TPUPOONOIL30BAHUSI MW OXpPaHbl OKPYXKAIOMIEH cpeasl U
BO3MOKHOCTh TPUMCHCHHS 3HAHWW TIPH pEIICHUH 3a7a4, BO3HHUKAIOIINX B
nocJyeayromieil npoheccuoHaIbHOM eITeTbHOCTH.

B mnporpamMmy BKIIOYEHO COJIEp’KaHUE, HaIpaBlIeHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIMNA, HEOOXOMUMBIX JIsi KadecTBeHHOTo ocBoeHus OITOI
CIIO na 6a3e OCHOBHOTrO OOIIEro 00pa3oBaHMs C MOJYYEHHEM CPEIHEro OOIIEero
oOpa3oBaHUs.

PaGouas nmporpamma MOJKET UCIIOJIb30BaThCS JIPYTUMHU
npoecCHOHANILHBIMU ~ 00pa30BaTEIbHBIMU  OpTraHU3AIUsIMU, PeaTU3YIONUMU
o0pa3oBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejeiax
ocBoenus OIIOIT CIIO Ha 6a3e 0oCHOBHOTO 00IIIETO 00pa30BaHUS.

1.2 OBHIASI XAPAKTEPUCTHUKA YUYEBHOM JAUCIHHAITJINHBI
«ODUSUKA»

B ocHoBe yueOHOU mucuumuiiHbl «®Du3MKa» JIEKUT YCTAaHOBKAa HAa
dbopmMupoBaHue y O00y4aeMbIX CHCTeMBl 0a30BBIX TIOHATHH (QU3HKA U
MIPEICTABICHUM O COBPEMEHHOW (hM3MYECKON KapTHHE MUpPaA, a TaKkKe BhIpaOOTKa
YMEHUM MPUMEHATh (PU3NUYECKHE 3HAHUS KaK B MTPO(PECCHOHATILHOMN JeSTEIHHOCTH,
TaK U JJI PELICHUs] )KU3HEHHBIX 33/1a4.

MHorue mojokeHus, pa3BuBaeMble (U3UKOHN, pacCMAaTPUBAIOTCS KaK OCHOBA
CO37aHUsl ¥  WCIOJB30BaHUS HWHMDOPMAIMOHHBIX ¥  KOMMYHUKAITMOHHBIX
texnonorui (MKT) — onmHoro u3 HamboJiee 3HAYUMBIX TEXHOJIOTHYECKHUX
JIOCTUKEHU COBPEMEHHON IMBUIIN3ALINH.

®dusuka JaeT KoY K MOHUMaHUI0 MHOTOYKMCIICHHBIX SIBJICHUH U MPOIIECCOB
OKpY’Karolero Mupa (B €CTeCTBEHHOHAayYHBIX 00J1aCTsAX, COI[MOJIOTHH, SKOHOMHKE,
s3bIKE, IUTEpaType u 1p.). B pusuke popmMupyroTcs MHOTHE BUIBI JEATCIHHOCTH,
KOTOpbIE HWMEIOT MeTampeAMEeTHbI xapaktep. K HUM B TiepByl0 ouepelb
OTHOCATCS: MOJCIUPOBAHUE OOBEKTOB M TIPOIECCOB, NMPUMEHEHHE OCHOBHBIX
METO/IOB TIO3HAHUS, CUCTEMHO-WH(MOPMAIIMOHHBIA aHanmu3, (OopMyIHpOBaHUE
TUIOTE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IIEHUE, CHCTEeMAaTH3allls, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H, TMOWCK AaHAJIOTOB, YINpaBlieHHEe OOBEKTaMH U
nporieccaMu. MIMEHHO 3Ta AMCIUIUIMHA MO3BOJSET MO3HAKOMUTH CTYAEHTOB C



HAyYHBIMH METOJIaM{ TIO3HAHUS, HAYYUTh WX OTJIMYATh THIOTE3Y OT TEOPHH,
TEOPUIO OT IKCTIEPUMEHTA.

®duszuka UMeeT OuyeHb OOJbIIOE UM BCEBO3PACTAIONIEE  YHUCIO
MEXIUCIUIUIMHAPHBIX CBSA3€H, MPUYEM Ha YpOBHE KaK IMOHATUMHOIO ammnapara,
Tak W uHCTpyMmMeHTapus. CKazaHHOE MO3BOJISIET paccMaTpuBaTh (U3MKY Kak
METaIUCIUIUIMHY, KOTOpas MpPeIOoCTaBIsSeT MEXIUCIUIUIMHAPHBINA S3BIK IS
ONMCAHUS HAYYHOUN KapTHUHBI MUPA.

dusnka SIBJISICTCSI CHUCTEMOOOPa3YIOIIUM dakTopom TUTS
€CTECTBEHHOHAYYHBIX yYE€OHBIX MPEIMETOB, TOCKOJBKY (HHU3UYECKHUE 3aKOHBI
JeXaT B OCHOBE COJCP)KaHUS XWMHUH, OWOJIOTHH, reorpaduu, acTpOHOMUU U
CHEIUAIBHBIX  JAUCIUIUIMH  (TEXHWYECKas  MEXaHWKa,  DJIEKTPOTEXHHKA,
AJIEKTPOHUKA W JIp.). YueOHas mucruiuinHa «Du3uka» co3JacT YHHUBEPCAIBHYIO
0a3zy s u3ydeHusi oOIenpo(eCCHOHANIBHBIX W CHEIUATbHBIX JIUCIUIUINH,
3aKyaabiBasg PyHIaMEHT JJIs MOCIEeAYIOMEro 00y4eHus CTYIEHTOB.

OO6nanas JIOrHYeCKOM CTPOWHOCTBIO M OMHUPAACh HA SKCIEPUMEHTAIIbHbBIC
dakTpl, yueOHas mucuuiuiiHa «Duszuka» GopMHpPYET Yy CTYJIEHTOB MOJJIMHHO
Hay4YHOE MHUpPOBO33peHHe. Du3nKa SBISETCS OCHOBOM YYEHUS O MaTepHAIbHOM
MUpE U peniaeT mpodiieMbl ITOTO MHUPA.

[Ipu  ocBoenuu  cnenmanbHocTedt  CIIO  TexHuyeckoro  mpoduiis
npodeccuoHanbHOr0 00pa3oBaHus (U3UKAa H3ydaeTcs Oosiee YIIIyOJICHHO Kak
npodriibHas ydeOHas JUCIUIUIMHA, YYHUTHIBAIOIIAs CIEIU(PUKY OCBaMBAECMBIX
CIIEUAIBHOCTEM.

B conepxkaHnn ydeOHOW MUCHMIUIMHBI 1O (U3UKE TIPU TOJATOTOBKE
OOYYarOIIMXCS MO CHEIUATBHOCTSIM TEXHUUYECKOTO MPouis mpodecCHOHaTEHOTO
oOpazoBaHus NPOPMIHLHON COCTABISIONICH SBIISIETCS pa3niesl « DIEKTPOIUHAMUKAY,
TaK KaK OOJIBIIMHCTBO CIICIIMATIBHOCTEH, OTHOCSAIIUXCS K ATOMY TpOdHUITIO,
CBSI3aHBI C JJIEKTPOTEXHUKOU U JJIEKTPOHUKOM.

Teopernueckue cBeneHusi 1Mo (U3MKE JOMOJHSIIOTCS JIEMOHCTpAIUsIMUA U
nabopatopHbiMu  pabotamu. M3ydenwme  oOmieoOpazoBaTenbHON — ydeOHOMU
JTUCIUTUTNHBL «PU3MKay 3aBepIIaeTCs MOJBEICHUEM UTOTOB B (popMe dK3aMEHa B
paMKax MPOMEKYTOUHOM arrecTaluu CTyAeHTOB B mporecce ocBoeHus OIIOII
CIIO c moiy4yeHrueM cpeiHero ooiero oopasoBaHusI.

1.3 MECTO YYEBHOH JUCHMIIJIMHBI B YYEFHOM IIJIAHE

VYyeOnas qucrumuinia «Ou3ukay SBIsSETCS y4eOHBIM MPEIMETOM TI0 BBIOOPY
u3 o0s3arenbHON npenMetrHol obnactu «EctectBennbie Hayku»y OI'OC cpennero
o011iero oOpa3oBaHusl.

B mpodeccnonanbHbIX 00pa30BaTENbHBIX OpPTaHU3ANMUAK, PEATUYIOMINX
oOpa3oBaTeIbHYI0 MporpaMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejesiax
ocBoeHusi OIIOII CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHHs, yueOHas
muciuminHa «Pu3nka» Hu3ydaeTcss B 0011e00pa30BaTENbHOM ILHKIE y4eOHOro
mwiana OIIOII CIIO na 6Ga3e OCHOBHOTO OOIIEr0 0Opa3oBaHUs C MOJYyYEHUEM
CpeIHero 001Iero oopa3oBaHusI.



1.4 PE3YJBTATBI OCBOEHUS YYEBHOM JUCHUAIIJIMHBI
OcBoeHHe cojiepKaHus YIEeOHOM MUCHMIUIMHBI «DU3HKa»
obecrieunBaeT JOCTUKEHNE CTYJECHTAMH CIICIYIOIIUX PE3YIbTAaTOB:

JIUUHOCHIHbIX.,

Juunocmuuie pezynbmamot 00yuenus

Coomeem-
cmeyroujue
OK

Coomeem-
cmeyroujue
JIUYHOCHIHDbIE
pe3yrbmamul
peanuzayuu
npozpammol
eocnumanus

- YyBCTBO TOPAOCTH M YBAKEHHS K HCTOPUU M JIOCTHIKCHUSIM
OTEYECTBEHHON (u3MYecKoil Hayku; (u3n4Yecku TIpaMOTHOE
NOBEJCHHE B MPO(ECCHOHATBFHON MACATENBHOCTH W OBITY TpHU
oOpalleHny ¢ MpubOpaMH U YyCTpOCTBaMH

OK 1

- O0CO3HaAHHC CBOCIo0 MCCTa B (1)I/I3I/I‘IGCKOM O6IJ.I€CTB6

OK1

- OpraHM30BBIBATH COOCTBCHHYIO JI€ATEIHHOCTh, OIPEICISTH
METO/BI pelIeHUsT MPOoPECCHOHATBHBIX 3a/1a4, OICHHBATh UX
3¢ (HEKTUBHOCTH M KAYECTBO

OK?2

- yMeHue UCIIOJIb30BATh JOCTUKECHHS COBpEMEHHOM
MH(OPMATUKH JUIS ITOBBIIICHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHUS B BbIOpaHHOU MpodeccruoHaIbHON
NeSATETbHOCTH, CaMOCTOSITEIbHO (hOPMHUPOBATH HOBBIE ISl CEOA
3HaHUA B TPO(eCcCHOHATbHONW 007acTH, HCHOJB3YSl ISl 3TOTO
JOCTYITHBIE ICTOYHUKN HH(POPMAITUU

OK 3

JIP 4

- YMEHME BBICTpauBaTb KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B
KOMaH/Ie 110 pelIeHHIo O0IIKX 3a1a4

OK 6

- YMEHHE YIpaBJSITb CBOEH I03HABATEIBHOW IESITEIBbHOCTHIO,
IPOBOAUTH CaMOOLIEHKY YpOBHS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS

OK?2

- yMEHHE BBIOMpATh IPaMOTHOE MOBEJCHUE MPU HMCIOIb30BAaHUN
Pa3HOOOpa3HBIX CPEACTB HH(OPMALMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTUH Kak B MpPO(ECCHOHATIBHON JEATCIBHOCTH, TaK U B
OBITY

OK 5

JIP 4

- TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHUS U TOBBIIICHUIO
KBaJTM(pHUKAIUKA B W30paHHOW MpOo(ecCHOHATBbHON AeSITeNbHOCTH
Ha OCHOBE pa3BUTHS JINYHBIX UH(POPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX KOMIIETEHIINHA

OK 4

JIP 4

JIUYHOCHHbBLE pe3)jibmambl peaiulayuu npocpammsl 60CRUMAHUA

JIP 4 [IposiBasromni U IEMOHCTPUPYIOIINHN YBAXKEHUE K JIFOISAM TPYAa, OCO3HAIOIINI

IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpemMsimumiicss K GOpMUPOBAHUIO B CETEBOU Cpejie
JUYHOCTHO U MPOECCHOHATHHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIe/Ia»

Memanpeomemublx:

® [ICTI0JIb30BAaHNE PA3IUYHBIX BUJIOB MTO3HABATEIBHON JAEATEILHOCTU JJISI PEIICHUS
bu3nyeckux 3agay, NPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOJEHUS,
9K3aMEH TMPOBOJUTCA IO PEHICHHI0 MPOPECCHOHATIBHON 00pa3oBaTelIbHON
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OpraHu3aluy JIMOO IO KEITAHUIO CTYJECHTOB MPU U3yUYEeHUU YICOHOU NUCIIMILIAHBI
«Dusuka» Kak mnpouibHOW ydeOHOM AMCHUIUIMHBL OmnucaHus, H3MEpEHUs,
DKCIIEPUMEHTA)  JJIsi  U3YYEHHUS  Pa3IMYHbIX  CTOPOH  OKpYy»Karouen
NEeNCTBUTETBLHOCTH;

®1ICII0JIb30BAHNE OCHOBHBIX MHTEIUIEKTYaJIbHBIX OMNEpPAIlMii: MOCTAHOBKHU 3aJauH,
bopMyIMpoBaHMsS THUIOTE3, aHalM3a M CHUHTE3a, CpPaBHEHHs, 0000UIEHUS,
CUCTEMaTHU3AlINH, BHISBICHHS IPUUUHHO-CIIE/ICTBEHHBIX CBA3EH, TOMCKA aHAJIOTOB,
GbopMyIMpOBaHKS BBIBOJOB I W3YYEHUS PA3JIUYHBIX CTOPOH (HU3UIECKUX
00BEKTOB,

®IBJICHUI M NIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOM cepe;

YMEHHE TEHEpPUpOBATh HJIEW U OMNPEACNATh CPEACTBA, HEOOXOAUMBIE IS UX
peanu3anuu;

®yMECHHUE HCIOJIb30BaTh PA3JIMYHbIE HCTOYHUKH JUISI TONY4YeHUs (U3HUECKOU
nH(OpMaIUH, OLIEHUBATh €€ JIOCTOBEPHOCTD;

® yMEHUE aHAIM3UPOBATH U MPEJCTABIATH HH(OOPMAIUIO B PA3IMYHBIX BUJAX;
®yMEHHUE IMYOJIMYHO TMPEJCTaBISATh PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTU JIMCKYCCHM, JOCTYITHO W TapMOHMYHO coueTas colepkaHue u (Hopmbl
IpecTaBiIsieMoil HHpopMaIuu;

HPEOMENIHbBIX :

® c(hopMUPOBAHHOCTh MPEJICTABICHUN O POJM U MecTe (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHHE MHUpA; MOHUMaHUE (PU3NYECKOW CYIIHOCTH HAOIIOAAEMBIX BO
Bcenennot  siBieHuii, poau  pusuku B (GOPMHPOBAHHUU  KpPyrozopa U
(GYHKIIMOHATBLHOM TPAaMOTHOCTHU Y€JIOBEKA JIJI PEUICHUs] MPAKTUYECKUX 3a]1a4;

° BJIAJICHUE OCHOBOITOJIATAIOIUMHU buzmdIecKuMu MOHATHSMU,
3aKOHOMEpPHOCTSIMH, 3aKOHAMH W  TEOPHUSIMH; YBEPEHHOE HCIOJIb30BAaHUE
(bU3YeCcKO TEPMUHOJIOTHH U CUMBOJIUKH;

®BJIAJICHUE OCHOBHBIMU METOJlaMHA HAyYHOTO TIO3HAHUS, WCIOJIb3yEeMbIMH B
busuKe: HAOMIOEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

yMeHUsI 00pabaThIBaTh pPE3YJbTaThl W3MEPEHHM, OOHApY>KUMBATh 3aBHUCHUMOCTD
MEXIy PU3NYECKUMH BETUYHMHAMH, OOBSCHSITH MOJyYCHHBIC PE3YIbTAThl U JI€NIaTh
BBIBOJIBL;

® c(hOopMHPOBAHHOCTh YMEHUS peIaTh (PU3NIECKre 3a/1a4u;

® c(hOpMHPOBAHHOCTh YMCHUS IPUMCHSATH TIOJYICHHBIC 3HAHUS JIJIT OOBSICHCHUS
YCIIOBUM MPOTEKaHUs (PU3NYECKUX SBJICHUHN B IPUPO/IE, MpodeccuoHanbHou cdepe
U IS IPUHATHS TPAKTUYECKUX PEIICHUIA B ITOBCEIHEBHOM KU3HH,

o c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIUM IO OTHOIICHHIO K (U3UUYECKOM
nH(popMaIuu, mojiydaeMoi 13 pa3HbIX UICTOUHUKOB.

1.5 Koiu4ecTBO 4acOB Ha OCBOEHHE MPOrPaMMbl 1M CIUNJIMHBI:

MaKCcHUMaJbHOU yueOHO! Harpy3ku oOyuatomerocst 133 yaca, B TOM 4uucie:

o0s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku oOydaromierocs 121 gac;



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILIUHBI

2.1 O0bemM yueOHOM TUCHUIJIMHBI U BUAbI Y4e0HO0I padoThI

Bua yueOHoit padoThl Oobvem uacos
O0bem 00pa3oBaTeIbHOI HATPY3KH 133
yueOHasi HArpy3ka od0y4yalonierocsi (Bcero) 121

B TOM 4HUCJIC:.

IMMPAKTHYCCKUC 3aHATHA

71a00paTOPHBIE 3aHATHS 36

KOHTPOJIbHBIE PaOOTHI 8

Hmoecosas ammecmayusl 6 qbopme IK3AMEHA




2.2. TemaTu4eckuil JIaH U cofep:KaHue Y4eOHOH TMCHUIIMHBI «DU3MKA»

HanmenoBanue
pa3aesioB U TeM

Copep:xanue yueOHOro MaTepuaJia, 1adopaTropHbie padoTbl

KoanuyecTBo
JacoB

Yposenn
OCBOEHHS

1

2

3

4

BBenenue

Pe3yabTaTnl 0ocBOeHMS:

TUIAHUPOBAHUE COOCTBEHHOM E€ATENBHOCTH JIJIsl TIOCTHXKEHHUS MTOCTABJICHHBIX 1ieniel Pa3Butue
CIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOU MBICIIH, JIOTHYECKH OOOCHOBBIBATh CBOIO TOUKY 3PEHUS,
BOCIIPUHUMATh U aHAJIM3UPOBAaTh MHEHUS COOECEHUKOB, IPU3HABAsl [IPaBO APYroro 4ejloBeKa Ha
MHOE MHEHHUE.

YMeHue BbICKa3blBaTh TUIIOTE3bI U1 OObSICHEHUS HAOJII0IaEMbIX SIBJICHUM.

YMeHue npejiaratb MOAEIIN SIBJICHUI.

®opmupyemsblie komnerenun: OK1-6, JIP 4

Coaep:xkanue yueOHOro MaTepuajia

Beenenne

Ousuka — QyHIaMeHTaIbHas HayKa o mpupoje. EctecTBeHHOHAYYHBII METO/T TO3HAHUS, €r0
BO3MOYKHOCTH U T'PaHMILIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IIPOLIECCE TO3HAHUS
npuposl. MonenupoBanue GU3NUECKUX SBJICHUN U MpolieccoB. Posb skcriepuMenTa 1 TeOpUH B
IIPOLIECCE ITO3HAHUS ITPUPOJIBIL.

dusnyeckas BenruuHa. [TorpemHocty n3MepeHuit puzndeckux BearnunH. Guzndeckue 3aKOHbI.
['paHu1Ibl TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IoHsATHE 0 PpU3HUecKkol KapTHHE MUpa. 3HaUEHHE
¢du3uky npu ocBoeHnu crenuaibHocreit CIT10.

2

2

Pa3znen 1 Mexanuka

24

Tema 1.1
Kunemaruka

PesysabTaTsl 0CBOCHHS Y4eOHOM e TeJLHOCTH

IIpexmeTHbIe:

YMeTb- ONPEACIIATE KOOPAUHATHI IIPOMACHHOIO IIyTH, CKOPOCTH U YCKOPEHMS Tejla I10 ypaBHEHUAM
3aBUCUMOCTH KOOPAMHAT U IPOEKINN CKOPOCTH OT BPEMEHHU.

IIpoBOAUTH CPaBHUTENIBHBIN AHAJIN3 PABHOMEPHOI'O U PABHOIIEPEMEHHOIO IBUKECHUH.
[TpyBOIMTE pUMEPBI MOCTYNATEIBLHOTO U BPAIIATEILHOTO JBUKEHUIN B TEXHUKE.

[TpuoGperats onbITa pabOTHI B TPYIIIE C BBIMOJHEHUEM PA3IUUHBIX COLUATIBHBIX POJICH.
3HATb-TIPEJCTABIICHNE MEXAHUUYECKOTO IBHKEHUS TEJIa YPABHEHUSIMH 3aBUCUMOCTH KOOPJIMHAT U
NpOEKLMEH CKOpoCTH OT BpeMeHU. [IpeacTaBnenne MeXaHn4ecKoro IBH)KEHUS Tela rpaduKamMu
3aBHCHUMOCTH KOOPJIMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU

Meranpeamernbie:

MCTOJIb30BaHUE PA3IMYHBIX BUJIOB TO3HABATEIBHOMN NESITENbHOCTH JJIsl pEeHIeHUs] PU3NUIECKUX

10
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3aj1a4, IPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHHMS (HAOJIOICHHSI, ONIMCAHHSI, H3MEPEHUS,
AKCIEPUMEHTA) JUIl U3YUEHUS Pa3IMUHbIX CTOPOH OKPY’KAIOLIEH JeHCTBUTENIBHOCTH;
®opmupyembie komnerenuuu: OK1-6, JIP 4

Conep:xanue y4eOHOro MaTepuasa

Mexanunueckoe apuxenue. [lepemenienue.

[Tyte. CxopocTh. PaBHOMEpPHOE NPSMOIMHENHOE JBU)KEHUE.

VYckopenue. PaBHonepeMeHHOE IPSIMOJIMHEMHOE JIBUKEHHUE.

CBoboaHoe nageHue. [[Bmkenue tena, OpoIIeHHOTO MOJT YIJIOM K TOPH30HTY. PaBHOMEpHOE
JIBUKEHHE 110 OKPY>KHOCTH.

NN DN DN

Jlabopamopuasn paboma Nel «H3zmepenue yckopenust c60600H020 RAOEHUSL ¢ NOMOUBIO
MAMeMamuiecko20 MAasmHuKay

Tema 1.2
JIlnHamuka

Pe3yabTaThl ocBOeHHs Y4eOHOI /1eITeTbHOCTH

IIpenmerHbIe:

HOJIZKEH YMETb- YKAa3bIBaTh I'paHHUIbI IPUMCHUMOCTHU (1)I/ISI/I‘IGCKI/IX 3aKOHOB.

W3narath OCHOBHbIE MOJ0XKEHUS] COBPEMEHHON HayYHOM KapTUHBI MUDA.

‘Yka3zarh UCIIOJIb30BaHUS BUJ0B Ile(bOpMaHHfI. SICHO M TOYHO H3J1aratb CBOMU MBICJIH, JIOTHUYCCKHU
000CHOBBIBaTh CBOIO TOUKY 3pPEHUsI, BOCHPUHUMATh U aHAIM3UPOBATh MHEHHSI COOECETHUKOB,
IpU3HaBas MPaBo JAPYroro 4eJOBeKa Ha HHOE MHEHHE.

Hcnonbs3oBats MHTEpHET [U14 IOMCKa HHPOPMAIMK

J0JI7KeH 3HAThb - CHJIBI TPH 00paboTKe MeTaiia. | paHuIlbl MPUMEHUMOCTH 3aKOHOB, H3MEPEHHS
¢usnueckux BeMuMH. [IpruMepbl BAMSAHUS OTKPBITHI B (PM3HUKE Ha ITPOTPECC B TEXHUKE U
TEXHOJIOTUH TPOU3BOJICTBA.

Meranpeamernbie:

HCIIOJIB30BAHUEC OCHOBHBIX MHTCIVICKTYAaJIbHBIX onepaunﬁ: IIOCTaHOBKM 3aJ1a4H, q)OpMYJ'II/IPOBaHI/ISI
TUIIOTE3, CPAaBHEHUS, 0000IIEHNs, CUCTEMaTH3alluH, BBISBICHUS IPUYMHHO-CIIE/ICTBEHHBIX CBS3€H,
IIOHUCKAa aHaJIOI'OB, (1)OpMYJ'H/IpOBaHI/I5[ BBIBOOB I U3YUCHHA PA3JIMYHBIX CTOPOH (1)I/ISI/I‘I€CKI/IX
00BEKTOB, SIBICHUN U MPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh CTAJIKUBAThCS B
npodeccuoHanbHOU cdepe;

®opmupyemsblie komnerenuun: OK1-6, JIP 4

Coneprxanue yue0HOro MaTepuaJia

1. OcHoBHas 3a1a4a TuHAMUKU. 3akoHbI MexaHuku Hetotona. IlepBsiit 3akon Hetorona. Cuna.
Macca. Ummnynsc. Bropoii 3akoH HeroTroHa. OCHOBHOM 3aKOH KJIACCHYECKOW TUHAMUKHU. TpeTnii
3aKkoH HproTOHa.

2.3akoH BceMupHOTO TaroTeHus. [ paBuranmonnoe noie. Cuna Tsokectu. Bec. CriocoOsr
n3MepeHus Maccel Tesl. CUIIbl B MEXAHUKE.

Jlabopamopnasa paboma Ne2 «Onpeoenenue ko3 puyuenma mpeHnusi CKONbHCEHUS»
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Tema 1.3
3aKkoHBI COXpaHEeHUsl B
MeXaHHKe

Pe3ysbTaThbl 0CBOEHUS Y4eOHOI 1eATEJIbHOCTH:

IIpexmerHbIie:

yMeTb- IPUMEHSTh 3aKOHbI COXPAHEHUS UMITYJIbCA JJIs1 BBIYUCICHUS U3MEHEHUIN CKOPOCTEN Tell
P UX B3aUMOJICUCTBUAX. BeUUCISITh paboTy CHT U M3MEHEHUS KUHETUYECKOW SHEPTuu Tea.
BbruncnsaTe NOTEHIMANbHYIO SHEPTUto Tesl. OnpenensaTh NOTEHIIMAIBHYIO SHEPTUIO YIIPYTO
nepOPMHUPOBAHHOTO TEJIA TI0 U3BECTHOM JeopMaliy U KECTKOCTH Tela.

3HATh- IPUMEHEHHE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIUH IIPU PACUETaAX PE3yIbTaTOB
B3aMMOJICHCTBUI T€J rPaBUTALIMOHHBIMU CHUJIAMH U CUJIAMU YIPYTOCTH.

Yka3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHHUKH. YKa3zaHHe y4eOHbIX JUCHUILINH, IPH
M3YYEHUH KOTOPBIX UCTIOB3YIOTCS 3aKOHBI COXPaHEHUSI.

MeTanpeaMeTHbie:

YMEHHUE HCIIOJIb30BaTh Pa3IMYHbIC HCTOYHHUKY JUTS TTOTydeHHsl (PU3MYecKor HHPOPMAIIUH,
OLICHMBATh €€ JJOCTOBEPHOCTb

®opmupyemsblie komnerenun: OK1-6, JIP 4

Coaep:xkanue yueOHOro MaTepuajia

HNmmyabe Tesna. 3aKk0H COXpaHEHUs peakTUBHOE JiBHkeHHe. Pabota u MomHoCcTh. MexaHnyeckas
SHEPIUs U €€ BUAbl. 3aKOH COXPAaHEHHs DHEPTUU. 3aKOH B3aUMOCBSI3M MacChl U SHEPIUH

Jlabopamopnasa paboma Ne 3 «Onpeoenenue KII/[ naknonnou niockocmuy

Tema 1.4
Mexannueckue
KO0JI€0AHMSA U BOJIHBI

PesysabTaTnl 0cBOCHHS Y4eOHOM e TEJLHOCTH

IIpexmeTHbIe:

J0JIZKeH YMeTb - UCCIIEeIOBaTh 3aBUCUMOCTh Tepro/ia KoleOaHHii MaTeMaTHYeCKOTO MasiTHUKA OT
€ro JJTMHBI, MAaCChl U aMIUIATY bl KoJiebanuii. MccienoBaTh 3aBUCMMOCTD TIepHOa KoJeOaHuii
rpy3a Ha MPY>KUHE OT €r0 MacChl U )KECTKOCTH MPYKUHBL. BRIUUCIATH epuo KonebaHui
MaTeMaTHYeCKOTr0 MasiTHUKA IO U3BECTHOMY 3HAUEHHUIO €T0 JUIMHBI. BBIUUCIIATE Iepros
KoJIeOaHUH Tpy3a Ha MPYKUHE TI0 U3BECTHBIM 3HAUEHHSIM €70 MacChl U )KECTKOCTU TPY>KUHBL.
BripabareiBaTh HABBIKH BOCIIPUHUMATh, aHAJIM3UPOBATh, IEpepadaThIBATh U IPEIBIBIISTH
uHGOPMAIIHIO B COOTBETCTBUU C TIOCTABIEHHBIMU 33/1a4aMHU.

J0JIKEH 3HATD - IPUMEPHI aBTOKOJICOATEIbHBIX MEXaHHUECKUX CHCTEM, KIacCH(PUKAITIN
kosiebanuii. O6acTy MpUMEHEHHsI YIIbTPa3ByKa U MEPCIIEKTUBEI €r0 MCIOIb30BaHUS B PA3IMIHBIX
00JacTsIX HAyKH, TEXHUKH, B MeTuIinHEe. CyTh IKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
BO3/ICIICTBHEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKA.

MeranpeamerHbie:

YMEHHE aHAJIN3UPOBATh U MPEICTABIATH HHPOPMAIIHUIO B PA3TUYHBIX BUIAX

®opmupyemblie komnerenun: OK1-6, JIP 4

Coaep:xkanue yueOHOro MaTepuajia

Mexanuyeckue koJsiedanusi. KonebarenpHoe npmwkenue. [ apMoHUYecKre KoeOaHmsl.
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CBo0OoHbIE MeEXaHUUECKHE KosieOanusl. JInHelinbple MEXaHHYECKHE KOJIe0aTelbHbIE CUCTEMEL
[TpeBparienre sHEprUn MpU KoJiedbaTeIbHOM ABIKEeHUU. CBOOOIHBIC 3aTyXAIOIIHE MEXaHUIECKUE
KosieOaHus. BIHYX/ICHHbIE MEXaHUYECKUE KOJICOaHHs

Jlabopamopuasn paboma Ne 4 «13yueHnie 3aBUCUMOCTH MEPHOAA KOJICOAHUN HUTSHOTO (WIIH
NPY)KHHHOT0) MasiTHUKA OT JUIMHBI HUTH U MaCChI TPpy3a»

Pazgen 2 ModsekyJsipHasi pu3uKa 1 TEpMOANHAMMKA

26

Tema 2.1

OcHOBBI
MOJIEKYJISIPHO —
KHHETHYECKOH TeOpUuH

Pe3ysabTaThl 0CBOEHHS Y4eOHOI 1eATEJIbHOCTH:

IIpexmerHbIie:

J0JIZKeH YMeTb - BBIIIOJIHATH SKCIIEPUMEHTHI, CIyXallye JiIsi 000CHOBaHHS MOJIEKYJISIPHO-
kuHeTnueckor Teopun (MKT). Pemare 3agaumn ¢ npuMEeHEHHEM OCHOBHOT'O YPaBHEHUS
MOJIEKYJISIPHO-KMHETUYECKOI TEOPHH T'a30B.

OnpenensTs napaMeTphl BEIIECTBA B TaA3000pa3HOM COCTOSIHUH HA OCHOBAaHUH YPaBHEHHUSI
COCTOSIHUS HJICAIHHOTO Ta3a.

JOJIZKeH 3HATh - ONPE/IECIICHNE TapaMETPOB BEIIECTBA B ra3000pa3HOM COCTOSIHUU

U IpoUCXOsIuX mporeccoB no rpadukam 3asucumoctd p (T), V (T), p (V).
OkcnepuMmenTainbHoe uccaenoBanue 3apucumoctu p (T), V (T), p (V). [Ipencrasnenue B Buze
rpaduKOB U30XOPHOT0, M300aPHOTO U U30TEPMHUUECKOTO TpoIieccoB. Brruncienue cpenneit
KUHETHYECKOW PHEPTUU TEIJIOBOTO JBM)KEHUS MOJIEKYJI 10 U3BECTHOW TEMIIEpAaType BEILIECTBA.
Bricka3piBaHue rUnoTe3 A7 00bICHEHHS HAOMI0AaeMbIX SIBICHUIN. YKa3aHUE rpaHul]
MIPUMEHUMOCTH MOJIENIN «UACAIbHBIN Ta3» 1 3aKoHOB MKT

Meranpeamernbie:

MCIOJIb30BaHUE PA3IMYHBIX BUJIOB TO3HABATENBHOM NESITEIbHOCTH JJISl PEHICHUST (PU3NUECKUX
3a[1a4, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHMs (HAOIIOIEHUS, OIUCAHUS, U3MEPEHUS,
AKCIEPUMEHTA) JUISl U3YUEHUS pa3IMYHbIX CTOPOH OKPY’KaIOIIeH AeHCTBUTENLHOCTH
®opmupyemsbie komnerenuun: OK1-6, JIP 4

Conep:kanue yueOHOro MaTepuasa

12

1.0OcHOBHbBIE MOJI0KEHH S MOJIEKYJISIPHO — KHHETHYECKOH TEOPUM U UX OINBITHOE 000CHOBaHHE.
Cunbl 1 3HEPrusi MeXMOJIEKYJIIPHOTO B3auMozAecTBUs. CKOPOCTH IBUKEHUS MOJIEKYJ U UX
n3Mmepenue. Macca u pazmepsl Mosiekyn. Onbitel LlTepna u Ileppena. KonnuectBo Bemectsa.
Mous. [TocrostHHAsT ABOTaapo.

2. A neanbublii ra3. Jlasiaenne raza. [lousitue Bakyyma. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO —
KMHETHYECKOW TEOPUH UI€ATIBbHOTO ra3a. Y paBHEHUE COCTOSIHUS HICAIBHOTO Ta3a.
3.M3onpouecchl U UX rpaguku

Jlabopamopnas paboma Ne 5 «lIposepxa nonosxcenuti MKT»
Jlabopamopunas paboma Ne 6 «H3yueHue 00H020 U3 2A306bIX 3aKOHOB)

N

Tema 2.2.

Pe3yabTaTbl 0CBOCHHs YU4eOHOM 1esITEIbHOCTH

13




OcHOBBI
TePMOJAUHAMUKHI

IIpexmeTHbIE:

JOJIZKeH YMeTb - U3MEpATh KOJIMYECTBA TEIUIOTHI B Ipolieccax Teronepenadu. Paccunrars
KOJIMYECTBA TEIUIOThI, HEOOXOAUMOTO JUIsl OCYLIECTBIECHHS 3aJaHHOT0 IIpolLecca ¢
Terionepenadeii. PaccunteiBaTh H3MEHEHUS! BHYTPEHHEH SHEPTUH Tel, padOThI M IEpelaHHOTO
KOJIMYECTBA TEIUIOTHI C UCIIOIb30BaHUEM IIEPBOr0 3aKOHA TEPMOJMHAMUKU. PaccunraTs pabory,
COBEpILICHHOU ra3oM, 1o rpaduky 3aBucumoct p (V).

Beruncnste paboty ra3a, COBEpIIEHHYIO P U3MEHEHUH COCTOSTHUSI IO 3aMKHYTOMY LIUKITY.
Boruucnars KITJ{ npu coBepuieHny ra3oM paboThl B IPOLIECCaX U3MEHEHUS COCTOSHHS IO
3aMKHYTOMY LIMKITY.

YMeTb BECTH JUaJIoT, BBICIYILIMBATh MHEHHUE ONIIOHEHTA, Y4aCTBOBATh B IUCKYCCUHU, OTKPHITO
BBIPAXKaTh M OTCTAWBATh CBOIO TOUKY 3PEHMS.

J0JI7KeH 3HATb - IPUHLUI JEUCTBHS TETUIOBBIX MaIliH. Poib (M3UKK B CO3aHUH U
COBEpLICHCTBOBAHUH TEIUIOBBIX ABUraresieil. CyTh 3KOJIOTHUECKUX Mpo0OiieM, 00yCIOBICHHBIX
paboTOM TEIUIOBBIX ABUTATENEN U MPEUIOKEHUE ITYTH UX pellieHus. [ paHuLibl TPUMEHUMOCTH
3aKOHOB TEPMOJMHAMUKH.

MeranpeamerHsle:

yMEeHHE YOJINYHO MPEICTABIATh Pe3yIbTaThl COOCTBEHHOIO UCCIIEA0BaHUs, BECTH AUCKYCCHUH,
JIOCTYITHO ¥ TApPMOHHYHO COYETask CoAepkKaHue U (pOpMBI IpeicTaBiIsseMoi HHpOopMaLuu
®opmupyemsbie komnerenuun: OK1-6, JIP 4

Conep:kanue yueOHOro MaTepuajia

1.M3MeHeHre BHYTPEHHEH SHEPruM rasa B Ipoliecce TermI000MeHa 1 CoBEpIIaeMOi pabOThI.
ITepBoe Havano TepmoauHaMUKH. PaboTa ra3a npu n300apHOM U3MEHEHUH €r0 00beMa.

2. [loHsATHE O BTOPOM Hayase TepMouHaMuKu. [TpuHIMIT 1eficTBUS TEMI0BOM MallIMHBI.

3. KI1JI Terutoro neuratelis. Poib TETUTOBBIX IBUTATEIICH B HAPOIHOM XO3SHCTBE U OXpaHa
IPUPOIBI.

Tema2. 3. ArperaTHbie
COCTOSIHMA BellecTBa
U (pazoBble mepexoabl

Pe3ysabTaTbl 0cBOeHHSs Y4eOHOI 1eITeJIbHOCTH

Ilpeamernsbie:

JOJIKEH YMETh - U3MEPSTH BIAXKHOCTh BO3yXa. PacCUMTBIBATE KOJIMYECTBO TEILIOTHI,
HEOOXOMMOTO JIJIsl OCYILIECTBIICHUS MTpoIiecca Mepexo/ia BEIeCTBa U3 OHOTO arperaTHoro
COCTOSIHUS B IPyroe. DKCIEPUMEHTAIBHO UCCIIEI0BATh TEIIOBBIE CBOWCTB BemecTBa. [IpuBoanTh
pUMepBbl KalWUISIPHBIX SBIEHUH B ObITY, IPUPOJIE, TEXHUKE.

JA0JIZKeH 3HATh - IPUMEHEHHE (PM3NYECKUX MOHATHI U 3aKOHOB B Y4UeOHOM MaTepuaie
npodeccHoHaIBHOTO XapaKkTepa.

MeranpeamerHbie:

YMEHHE UCTIONI30BaTh Pa3InyHble HICTOYHUKH JUIS OTydeHHst pu3ndeckoi nHpopmanuy,
OLICHUBATb €€ IOCTOBEPHOCTH;
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YMEHHE aHaJIU3UPOBATh U MPEICTABIATH HHPOPMALIMIO B pa3IMUHBIX BHIAX;
Dopmupyemsblie komnerenun: OK1-6, JIP 4

Conepxxanue y4eOHOro MaTepuajia

1. Ilonsitre dassl BeniecTBa. Hackiennslid map u ero cBoiictsa. Bzaumozelictsue armocepst 1
ruapocdepsl. Bnaxunocts Bozayxa. Touka pocsl. [IpuGops! Ui onpeaeneHus BIaKHOCTH BO3LyXa.
Kunenue. 3aBucuMOCTb TeMIEpaTypbl KUIIEHUS OT AaBiIeHUs. KpuTndyeckoe coCTOsTHUE BELIECTBA.
XapakTeprCTHKa KHJIKOTO COCTOsIHUSA BelecTBa. Kpucrammueckoe 1 aMop(HOE COCTOSIHUSA
Bemecta. Jlepopmarms TBEpabIx Tein. 3akoH ['yka.

Jlabopamopnas paboma Ne 7. « U3meperue koaphpuyuenma nosepxHocmHo2o HamsiceHus
HCUOKOCTUY

Jlabopamopuasn paboma Ne 8. «H3mepenue omHoCUMENbHOU BLANCHOCMU 8030YXA»
Jlabopamopuasa paboma Ne 9. «Onpedenenue Mooy ynpyeocmu pe3uHuly

NN

Pa3nen 3. daexkTpoanHaMuka.

44

Tema3.1
DJIeKTpU4ecKoe moJje
3aKOHBI NOCTOSIHHOTO
TOKA.

Pe3yabTaThl 0CBOEHHS YUeOHOI 1esITeIbHOCTH

IIpenmerHbIE:

JAOJIKeH YMeTh - BBIYUCIISTh CUJIbI B3aUMOJICHCTBUS TOUEUHBIX YJIEKTPUUYECKHUX 3apsJIOB.
BbruncnsaTe Hanps>KEHHOCTD AJIEKTPUYECKOTO MO OJHOTO U HECKOJIBKMX TOYEUYHBIX
ANEKTPUUECKUX 3apSAA0B. BIUHUCIATE MOTEHIMAT 3JIEKTPUYECKOTO MOJISl OTHOTO U HECKOJIbKUX
TOYEYHBIX JIEKTPUUECKUX 3apsiioB. [[poBOINUTE CpAaBHUTENBHBIN aHAIN3 TPABUTALIMIOHHOTO U 3JIEK-
TPOCTATHYECKOTO MOJIEH

JAOJIKeH 3HATh - YCTPOMCTBO KOHAEHCATOPA, XapPAKTEPUCTUKY. PA3HOCTh ITOTEHIINAIOB, SJHEPTUIO
ANEKTPUYECKOTO MOJIS 3apsKEHHOT0 KOHIeHcaTopa. [ImaH cxembl JeHCTBHI SKCIEPUMEHTATBHOTO
ONpeETEHUs AIEKTPOEMKOCTH KOHAEHCATOPA U AUIIEKTPUUECKON MPOHUIIAEMOCTH BELIECTBA.
[TpoBeneHune CpaBHUTENBHOTO aHAJIN3a TPABUTALIMOHHOTO U 3JIEKTPOCTATHYECKOTO MOJIEH
Meranpeamernbie:

WCIIOJIb30BaHNE PA3IMYHBIX BUIOB MTO3HABATEILHOMN IEATEIHLHOCTH ISl pelIeHUsT PU3NMUECKUX
3a/1a4, IPUMEHEHUE OCHOBHBIX METO/I0B II03HAHUS: U3MEPEHMS, DKCIIEPUMEHTA ISl U3yUECHUS
Pa3IMYHBIX CTOPOH OKPYKAOLIEH TEHCTBUTEIBHOCTH

®opmupyemsblie komnerenuun: OK1-6, JIP 4

Conep:xanue yuyeOHOro MaTepuasia

1.IlonsiTHE 00 3JIEKTPOMArHUTHOM I10JI€ ¥ €r0 YACTHBIX NMPOsIBJICHUAX. MaTrepuaabHOCTb
3JIEKTPOMArHUTHOTO TOJIs. SIBICHHE ANIEKTPU3ALIUY TeJl. DIEKTPUUECKUN 3apsil. 3aKOH COXpaHEHHs
3apsa. BzaumoneiictBue ToueuHbIX 3apsanoB. 3akoH KynoHa. DiekTpruueckoe noie.
Hanpsk€HHOCTD U HamnpsKEHHeE.

2. du3nyuecKre OCHOBBI IPOBOAUMOCTH METAIOB. [10CTOSHHBIN 31EKTPUYECKUI TOK, €0
XapaKTEPUCTHKH. Y CIIOBHSI, HEOOXOIMMBIE /1151 BOSHUKHOBEHHMSI TOKA.
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3. DnexTpoaBrKyIIas cria. 3akoH Oma i1 yJacTKa ey Wi 71 3aMKHYTOM TEITH.
[lapannensHoe U MOCIEA0BATEILHOE COSIMHEHUE TPOBOIHUKOB.

4.ComnpoTHUBIICHUE KaK AJICKTPUUICCKAs XapaKTEPUCTHUKA PE3UCTOPA. 3aBUCUMOCTD COTIPOTHBIICHUS
pe3ucTopa OT TeMIepaTyphbl.

5.ITonsiTHE 0 cBepXIpoBOAMMOCTH. PaboTa 1 MOIITHOCTh MOCTOSTHHOTO TOKa. 3akoH Jkoyis —
Jlenna.

Jlabopamopnasa paboma NelO «Onpedenenue 3/[C u 6nympenne2o conpomueieHuss UCMOYHUKA
mMoKa»

Jlabopamopnasa paboma Nel 1. «IIposepka 3aKkOH08 NAPANIENbHOZO U NOCTE008AMENLHOO
COeOUHEeHUsL»

Jlabopamopuas paboma Nel2. « Onpedenenue yoenbHo2o conpomusnieHus nposoOHUKA»

NN

Tema3.2
DJIEKTPUYECKHi TOK B
Pa3JIM4YHBIX cpelax.

PesysbTaTbl 0cBOeHHSs1 y4eOHOI 1eITeJIbHOCTH

IIpenmerHbIE:

JOJIZKeH YMeTb - CHSTh BOJIbTAMIIEPHYIO XapaKTEepUCTUKY Anoja. [I[poBoAUTh CpaBHUTENbHBIN
aQHAJIU3 MOITYIPOBOAHUKOBBIX IUOAOB U TPUOJIOB.

Hcnonb3oBate MHTEpHET /17151 TOMCKa HH(OPMAIMK O NIEPCIIEKTUBAX PA3BUTUSA
MOJIYIIPOBOIHUKOBOM TEXHUKH. Y CTAHABIMBATH IPUUMHHO-CJIEICTBEHHBIX CBS3H.

PaccunthiBaTh 10 3aKOHAM 3JIEKTPOJIU3A.

JAOJI2KeH 3HATh - IPUMEPBI IPAKTUUECKOTO MPUMEHEHUS U3YYEHHBIX MOIYIPOBOIHUKOBBIX
JMOJIOB ¥ TpaH3UCTOPOB. [IprMepsl MpakTHUECKOro MpUMEHEH!sI FaJIbBaHUKH, FaJIbBAHOILIACTUKH,
AIIEKTPOJIN3A.

MeranpeamerHsle:

WCTOJIb30BaHUE OCHOBHBIX MHTEIUIEKTYAIbHBIX OMEpalliii: MTOCTAHOBKY 3a/1a4u, ()OPMYIHUPOBAHUS
TUIIOTE3, CPaBHEHUS], 0000IIEHNS, CHCTEMATHU3aLliH, BBISIBICHUS IPUYUHHO-CIIECTBEHHBIX CBS3€H,
MOKCKa aHAJIOTOB, (POPMYIHPOBAHUS BBIBOAOB JJISl H3YUSHHS PA3ITUYHBIX CTOPOH (PU3HUECKUX
00BEKTOB, SIBIIEHUH 1 IPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIIKMBATHCS B
npodeccroHaIbHOM chepe

dopmupyemsblie komnereniun: OK1-6, JIP 4

Coaep:xkanue yueOHOro MaTepuasia

1.OnexkTpuueckuii TOK B MeTajljlaX. OCHOBHBIE TIOJIOKEHHSI AJIEKTPOHHON TEOPUH POBOJUMOCTH
MeTauioB. 3akoHbl OMa u [xoysst — JIeHna ¢ Touku 3peHust 31eKTpoHHOU Teopun. KoHTakTHas
Pa3HOCTh MOTEHIMAJIOB U paboTa BbIX0Aa. TepMOANIEKTPHUUECTBO U €r0 IPUMEHEHHE.

2. DNEKTPUUECKHI TOK B AJIEKTPOIUTaX. 3akoHbl Dapases s aeKkTposn3a. HecamocTosTenbHbIHN
U CaMOCTOSITEIbHBIN pa3psibl. [loHsATHE M1a3Mbl. DIIEKTPUUYECKUI TOK B BAKYyMe.
3.25eKkTpudecKuil TOK B OJTYNPOBOAHUKAX. Busl momynpoBogHUKOB. COOCTBEHHAs U IPUMECHAst
POBOJUMOCTH TOJIYIPOBOJHUKOB. P-N mepexos. DaeKTponpoBOANMOCTb NOJIYIPOBOIHUKOB B
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3aBUCUMOCTH OT TEMIICPATYPhbl U OCBCIICHHOCTH.

Tema3.3
MarbauTHoe 1moJjie

Pe3ysibTaThl O0CBOEHHS YUeOHOIi 1eITeILHOCTH

IIpexmeTHbIe:

J0JIZKeH YMeTh - BEIUUCIISTE CHITBI, IEHCTBYIOIINE HA TIPOBOAHHUK C TOKOM B MArHUTHOM TIOJIC.
Bbruucniares cuiibl, 1eHCTBYIONINX Ha AJIEKTPUUYECKUH 3apsi, ABMXKYIIUICS B MATHUTHOM TOJIE.
Beraucnste 3HEpTHI0 MAarHUTHOTO TOJSL. OOBSACHITH POJIh MATHUTHOTO TIOJS 3€MJTH B KU3HU
pacTeHuil, )KUBOTHBIX U YEIOBEKa.

[TpuBOAUTE PUMEPHI TPAKTHYECKOTO IPUMEHEHHUSI N3yYCHHBIX SIBJICHUM, 3aKOHOB, TPHUOOPOB,
YCTPOMCTB.

J0JIZKeH 3HATh - CPABHUTEIILHBINA aHATIN3 CBOMCTB JIEKTPOCTATHYECKOTO, MATHUTHOTO U
BUXPEBOTO EKTpUUYeckuX nojeil. OObsICHEHNE Ha IPUMEPe MarHUTHBIX SIBJICHUH, TOUYEMY
(U3MKYy MOKHO pacCMaTPHUBATh KaK METAUCIUTUTHHY

MeTanpeaMeTHbie:

YMEHHUE HCIIOJIb30BaTh Pa3IMYHbIC HCTOYHHUKY JUTS TTOTydeHHsl (PU3HYecKoi HHPOpPMAInH,
OLIGHUBATh €€ IOCTOBEPHOCTH;

YMEHHUE aHATTM3UPOBATh U MPEJICTABIIATH HHPOPMAIIUIO B PA3TMYHBIX BH/I

®opmupyemsblie komnerenuun: OK1-6, JIP 4

Conep:xkanue yueOHOro MaTepuajia
1.OtkpbITHE MarHUTHOTO 1OJIsA. [I0CTOSSHHBIE MATHUTHI U MAarHUTHOE T0JIe 3eMiIi. MarHuTHas

HUHIAYKIUSL. Maraurtnas ocrosaHas. MarHuTHaAs IMPOHUIAEMOCTE CPCAbI. B3aI/IMOI[€I\/’ICTBI/Ie TOKOB.

JeiicTBre MArHUTHOTO TOJI HA POBOJIHUK C TOKOM. 3aKOH AMIiepa.

2. MarauTHeIi IOTOK. JleiicTBHE MarHUTHOTO TIOJIS HA ABIOKYIHiics 3apsa. Cuna Jlopenna.
Onpenenenue yaenpHoro 3apsaa. Maraurocdepa 3emnu. Paguannonssle mosica 3eMIi.
MarHuTHbIE CBOMCTBA BEILIECTBA.

3. Pemienue 3amau

Tema 3.4
DJIEKTPOMATrHUTHasI
HHAYKUMSA

Pe3ysbTaThl 0cBOeHMS YUeOHOM 1esITe IbHOCTH

Ilpeamernsbie:

JO0JIKEH YMETh - U3MEPSTh HHYKI[UO MarHUTHOTO MOJIS.

[TpuBOAUTE MPUMEPHI MPAKTUYECKOTO MPHUMEHEHUSI M3YUYEHHBIX SIBICHUH, 3aKOHOB, TPUOOPOB,
YCTPOMCTB.

JOJI2KeH 3HATh - CPAaBHUTENBHBIN aHAJIU3 CBOMCTB JIEKTPOCTATUYECKOI0, MATHUTHOTO U
BUXPEBOTO 3EKTpUUeckuX nojei. O0bsICHEHNE Ha MPUMepe MarHUTHBIX SIBJICHUH, TOUEMY
(HU3UKY MOXKHO PacCMaTpUBaTh KaK METaIUCIUIUIAHY

MeranpeamerHbie:

YMEHHE UCTIONIb30BaTh Pa3InyHble HICTOYHUKH JUTS MOTydeHHs (u3ndeckoit nHpopmanuy,
OLICHMBATh €€ JOCTOBEPHOCTb;
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YMEHHE aHaTU3UPOBATh U MPEICTABIATH HHPOPMALIUIO B Pa3IMUHBIX BH]T
®opmupyemsblie komnerenun: OK1-6, JIP 4

Conepxxanue y4eOHOro MaTepuajia

1.5IBneHune 31eKTpOMarHUTHOM MHAYKLIMU. 3aKOH 3JIEKTPOMAarHUTHON MHIYKIINU.
2.Camonnaykmus. DJIC camonnaykimu. MTHAYKTUBHOCTE. DHEPTUsl MAarHUTHOTO TTOJISL.

N

Jlabopamopnasa paboma Ne 13 «U3yuenue s6nenus 21eKmpoMasHUMHOU UHOYKYULLY.

Tema 3.5
DJIeKTPOMATrHUTHbIE
KO0JIC0AHMS U BOJIHBI

Pe3ysbTaThl 0CBOEHUSA Y4eOHOI 1eATEIbHOCTH

IIpexmerHbIe:

JA0JIZKeH YMeTb - HaOJII0AaTh OCIMIIIIONPaMMy TapMOHUYECKUX KOJIeOaHHi CHIIbI TOKA B LEMH..
[TpoBOIUTH aHAIOTUU MEKAY (PU3NICCKUMU BETMIMHAME, XapaKTEPU3YIOIIUMU MEXaHHUECKYIO U

QJICKTPOMAIrHUTHYIO KosiedaTenbHble cucTeMbl. OOBSICHITH IIPUHIOUII ﬂeﬁCTBHH QJICKTPOABUT ATCIIA.

OOBSCHATH MPUHIMIT ACHCTBUS TEHEPATOPA AIIEKTPUIECKOTO TOKA U 3JIEKTPOU3MEPUTETHHBIX
npubopoB. [IpuBoIUTH MPUMEPHI MPAKTUIECKOTO MPUMEHEHUS U3YUECHHBIX SIBIICHUI, 3aKOHOB,
npruOOpPOB, YCTPOHCTB.

Hcnonb3oBats MHTEpHET A7 ToMcka HHGOPMAIHK O COBPEMEHHBIX CIIoco0ax mnepeaaun
IEKTPOIHEPTUH

JOJIKeH 3HATH - IPUHLUII ACUCTBUS AIEKTPOABUIATENSl. TEHEPATOpa JIEKTPUUECKOrO TOKA U
AIIEKTPOU3MEPUTEIBHBIX MPHOOPOB, TpaHCHOpMaTOpa.

Meranpeamernbie:

yYMEHHE IeHepupOBaTh UIEH U OIIPEIEIIATh CPEICTBA, HEOOXOAUMBIE ISl UX pealu3alliu;
YMEHHE UCTIOIb30BaTh pa3InyHble HICTOYHUKH JUIsI OTydeHHsl pu3ndeckoit nHpopManuy,
OLICHMBATH €€ JJOCTOBEPHOCTb;

yYMEHHE aHAJIM3UPOBaTh U MPECTABIATh HHPOPMALIUIO B PA3IMYHBIX BUIAX.

dopmupyemsblie komnereniun: OK1-6, JIP 4

10

Coaep:xkanue yueOHOro MaTepuajia

1.CBoGoaHbI€e 3/1eKTPOMAarHUTHbIE KoJ1e0aHusi B KOHTYpe. [IpeBpaiienre sHepruu B
konebatenbHOM KoHTYype. Dopmyna Tomcona. Co6cTBeHHas yacToTa KoineOaHui B KOHTYpe.

2. 3aryxalomue dieKTpuiyeckne Kojedanusi. ABTokosneOanus. [ eHepaTop He3aTyxXarommx
KoJieOaHMi (Ha TPAH3UCTOPE). BHIHYKJICHHBIE dJIeKTpHUeckue koaebanus. [lepeMeHHbIi TOK U ero
noxydenue. [IpeoOpazoBanue nepemeHHoro Toka. Tpancdopmarop. [lepenaya u pacnpenenenue
AIIEKTPOIHEPTUH.

3.2/1eKTPOMATHUTHOE T0JIe 1 €r0 PaClpOCTPAHEHUE B BUJIE AIEKTPOMArHUTHBIX BOJH (110
Makcsesty). OTKpBITBINA KoJieOaTeIbHbIH KOHTYp KaK HCTOUHHK 3JIEKTPOMArHUTHBIX BOJIH.
CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJIH. DHEPTHUsl JIEKTPOMArHUTHOTO IOJIs (BOJIHBI).

PU3NUECKUE OCHOBBI PaINOCBS3H.

Jlabopamopnasa paboma Ne 14 « Coopxa demexmopHo20 paduonpuéMHuxay.
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Jlabopamopnasa paboma Ne 15 «H3meperue unOyKmueHOCMU KAMYUIKUY.

Paznen 4
BosnoBasi onruka

Pe3yabTaThl 0CBOEHHS YUeOHOI 1esITeIbHOCTH

IIpexmeTHbIe:

J0JI2KEH YMETh - OIPEIEIISATh CIIEKTPaIbHbIe TPAHUIBI YYBCTBUTEIHLHOCTH YE€JIOBEUECKOIO TJ1a3a.
YMeTb CTpoUTh N300pAKEHHUSI ITPEIMETOB, TaBaeMble JIMH3aMH. PacCUUTHIBATh PACCTOSIHUS OT
JIMH3BI 10 M300paKeHUs TipeaMeTa. PaccunThiBaTh ONTUYECKYIO CHITY JIMH3EL. V3MepsITh (hoKycHOE
paccrosiHus JIMH3BL. [IpUBOAUTE MpUMEpHI MOSIBIICHUS B IPUPO/IE U UCTIOIB30BaHUS B TEXHUKE
SIBIICHUI UHTEePPEpeHINH, TU(DPAKIIH, TIOTSPU3AIUU U JUCIIEPCHUHU CBETA.

JA0JIZKeH 3HATh - IPUMEHEHHE Ha MTPAKTHKE 3aKOHOB OTPAXKEHUS U MPEJIOMIICHHUS CBETa IpU
pemieHnn 3a1a4. HTEphEpeHINI0 JIeKTPOMAarHUTHBIX BOJH. SBneHne audpakium
AIEKTPOMArHUTHBIX BOJIH, MOJISIPU3AIMIO 3JIEKTPOMAarHUTHBIX BOJH. M3Mepenue UTMHbBI CBETOBOM
BOJIHBI 110 pe3yJIbTaTaM HaOIOACHUS SBJICHUSI HHTEpDEpEHITHH.

MeTanpeaMeTHbie:

YMEHHUE ITyOJIUYHO MPEICTABIISATH PE3YJIbTaThl COOCTBEHHOTO MCCIICIOBAHMUS, BECTH JIUCKYCCHH,
JOCTYITHO U TApPMOHHYHO COYETas coJepxkanue u (popMsbl MpecTaBisgeMoil nHGopMaluu;
Dopmupyemsblie komnerenun: OK1-6, JIP 4

10

Coaep:xkanue yueOHOro MaTepuajia

1. DnexTpomarnuTHas npupoja ceeta. [lonsarue cBeToBbix aydeid. CKOpOCTh CBETA. 3aKOHbI
OTpa)KE€HUs U NperoMIIeHus cBeTa. Pu3nYecKuil CMBICI IToKas3arens npenomieHus. IlonHoe
OTpa’k€HHUE CBETa

2. KorepeHTHOCTh 1 MOHOXpOMHOCTh. IHTEp(hepeHIHs cBeTa, ee MposiBIEHHE B IPUPOE U
npuMeHeHue B TexHuke. Jludpaxuus ceera. Judpakiiys Ha M€ B apauieNbHbIX JIydax U
TudpakiMoHHOM pereTke. J{uppakinoHHbII CIEKTp.

3. lucniepcus cera. Pazmoxkenue 6enoro cBera mpu3moit. @opmyria TOHKOH JTMH3EL [[Bera Tert.
Bupl cnektpoB. CriekTpasibHblii aHanu3. @payHrodeposs! JuHUN B ciekTpax CosHIA U 3BE3 .

4. Jlabopamopnasa pavoma Ne 16 "Onpeodenenue nokasamens nperomienusi cmexia”
5. Jlabopamopnas paboma Ne 17 "Habnooenue unmepghepenyuu u ougppaxyuu céema”

N

Pa3nen 5
DJIeMeHThbI KBAHTOBOM
puznkn

Pe3yabTaTbl 0CBOCHUs YUeOHOM 1esITeIbHOCTH

IpeamerHbie:

J0JIZKeH yMeTb - Ha0moAaTh GoTodaeKTpudeckuil 3ppext. OObACHATH 3aKOHbI HOTOIPdEKTa.
PaccunThiBaTh MakCUMAaIbHYIO KHHETHUYECKYIO SHEPIHUIO 3JIEKTPOHOB MPH (HOTOIEKTPHUUECKOM

s dexre.

Onpenensats paboTy BBIXOA dJIEKTPOHA 0 TpauKy 3aBUCUMOCTH MaKCUMaJIbHON KMHETHYECKOI
SHepruu (HoTOdIEKTPOHOB OT YACTOTHI cBeTa. M3MepaTs paboTy BbIX0/1a 3JEKTPOHA.

J0JI7KeH 3HATb - IPHOOPHI YCTAHOBKH, B KOTOPBIX NPUMEHSETCS 0e3-UHEPIIMOHHOCTh
dotorddexra. OObICHEHNE KOPITYCKYJIIPHO-BOITHOBOTO JTyain3Ma CBOUCTB (hoTOHOB. OOBsICHEHHE

15
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POJIM KBAHTOBOM ONTHKHU B Pa3BUTHH COBPEMEHHOM (PU3UKHU

MeranpeamerHbie:

YMEHHE UCII0JIb30BaTh Pa3IMYHbIe UCTOUYHHUKY JUTS TOTydeHusl (pu3nyeckor HHPOpMaluy,
OLIEHUBATb €€ I0CTOBEPHOCTH;

YMEHHE aHAJIU3UPOBATh U MPEACTABIATH HHPOPMALIHIO B PA3TUYHBIX BUIAX.
®opmupyemsblie komnerenun: OK1-6, JIP 4

Conepxxanue y4eOHOro MaTepuajia 2
1.Buemnnii orodnekrpuyeckuii 3pdext. Onbitel A.I'.CToneToBa. 3aKOHBI BHEIIHETO
dotorddekra. YpaBHenue DiiHmTeiHa 11t porodddexra. Buyrpennuit poroaddexr, ero
cniocoOHocTH. [Tpumenenune GoTorddexTa B TEXHUKE. 2
2. Moaeab atoma Pesepgopaa u bopa. Yposuu sHepruu B arome. M3nydyeHue u norionieHue
sHepruu aroMoM. [IporcxoxieHne cueKTpoB UCITyCKaH!s U MOTJIOUIEHNs Ha OCHOBE Teopuu bopa. | 4
3. EcrecTBeHHasi paIHOAKTHBHOCTH U €€ BUABL. 3aKOH PaIMOAaKTUBHOTO pacmaja. MeToabl
perucTpany HOHU3UPYIOIUX N3IydeHni. buonornyeckoe 1eicTBUE PaJUOAKTUBHBIX U3JIyueHU. | 4
4. CocTaB aTOMHBIX sijiep. OTKpbITHE O3UTPOHA U HelTpoHa. SnepHbie cuibl. JledekTol

Macchl. DHEPrus CBsI3U ATOMHBIX siep. JleneHue TSHKembIX aep, LeMHas peakus J1eIeHusl.
VYnpasnsemas nenHas peakuus. Saepasie peaktopsl. [lonyuenue painoakTUBHBIX U30TOMOB U UX
IIPUMEHEHHUE B MEJIUIIMHE, CEJIbCKOM XO3SHCTBE.

5. Jlabopamopnas padoma Ne 18 ""H3yuenue mpexos 3apsxicennvix uacmuy no gpomoepaghusm'". 2
6. Koumponavnas padboma ""puzuxa amoma u amomnozo sopa" 1
O0s3aTesbHasi ayIMTOPHAs y4eOHAs Harpys3Ka (Bcero) 121
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2.3 XAPAKTEPUCTHUKA OCHOBHBIX BUI0OB YUEBHOM
AEATEJBHOCTU CTYAEHTOB

Cooepoicanue
00yueHus

Xapakmepucmuka 0CHOBHbIX 81008
0eamenbHOCU CIyO0eHmos (Ha yposHe
VUeOHbIX Oelticmauil)

Dopmbl u Memoobl KOHMPOs
U OYeHKU pe3yIbmamos
OCHOBHBIX 8UO08
O0esimenbHOCMU CIYyOeHmMO8

Bsenenue

TUTAHUPOBAHUE COOCTBEHHOM NEATEIHbHOCTH JIJIsSt
JIOCTHKEHHS TIOCTaBJICHHBIX Lieei Pa3Butue
CIIOCOOHOCTH SICHO ¥l TOYHO U3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PECHUS,
BOCIIPUHUMATD U aHAJTU3UPOBATH MHEHUS
co0eceTHMKOB, TIPU3HABAS TPABO JAPYToro YeJI0BEeKa
Ha MTHOE MHEHHE.

YMeHue BhICKa3bIBATh TUIIOTE3bI 17151 00 BSICHEHHS
HaOII0/1aeMBIX SIBJICHHIA.

YMeHue npejaratb MOJEIH SIBJICHUM.

(bpoHTaTBHBIN Onpoc,
IBpUCTHYECKas Oecena

1. MEXAHUKA

Kunemamura
OUHAMUKA

[IpencraBieHre MeXaHMUYECKOTO ABM)KEHUS Tela
YpaBHEHUSIMU 3aBUCUMOCTH KOOPAMHAT U MPOEKIUE
CKOpOCTH OT BpeMeHu. [IpencraBnenue
MEXaHMYECKOTI'0 JIBI)KEHUS Tella rpaduKamMy 3aBU-
CUMOCTHU KOOPAHMHAT U MPOEKIUEH CKOPOCTH OT
BpemeHH. OnpeneneHre KoOopAuHaT MPOIEHHOTO
IyTH, CKOPOCTH U YCKOPEHUS Teja Mo rpadukam
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUI CKOPOCTH OT
BpeMeHH. OnpeneneHre KOOpAuHaT IPOUIEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS TeJla IO YPaBHEHUSIM
3aBUCHUMOCTH KOOPAMHAT U NMPOEKIHUI CKOPOCTU OT
BpemeHH. [IpoBenieHne cpaBHUTEIBHOTO aHAIM3a
PaBHOMEPHOI'O U PaBHOIIEPEMEHHOTO JBUKECHUM.
VYka3zaHue UCI0JIb30BAHUS IOCTYNATEIBbHOTO U
BpalllaTeIbHOTO JBUKECHHUI B TEXHHKE.
[Ipno6perenue onbiTa pabOTHI B IPyMIIE €
BBINOJIHEHUEM Pa3JINYHbIX COLUAIBHBIX POJIEH.
Pa3paboTka BO3MOKHOW CUCTEMBI IEUCTBUH 1
KOHCTPYKLUU JJIs1 KCIIEPUMEHTAIbHOTO
ornpezeNeHus] KHHEMaTHYeCKUX BETHYMH.
[IpencraBnenne nHGopMauy O BUAAX JBIKEHUS B
BUJE TAOJIUIIBI

TECTUPOBaHUE.
(G poHTaNBHBIN OIpOC,
IBpUCTHUECKas Oecena
DKcIepTHas OIICHKa
BBITTOJIHCHUS U OTIACAHHUSI
naboparopHo# paboter Nel,2
Cocrasiienne Ta0IuII

3akonwi
coxpaneHus 8
mexanuxe
Mexanuueckue
Konebanus u
60JIH bl

[IpumeneHne 3aK0Ha COXpaHEHUsI UMITYJIbCA IS
BBIYMCIICHUS] U3MEHEHUI CKOPOCTEHN TEJ MPU UX
B3anMoJieiicTBUsAX. M3MepeHune paboThl CUT U
W3MEHEHUE KUHETUYECKON YHEPTUH Tea.
Brruncnenue paboThl CUT M U3MEHEHHUS
KUHETUYECKON SHEPIruu Tena.

Brrunciienne noTeHUHaNbHON YHEPTUH TEN B
rpaBUTaliMOHHOM MoJe. [I[puMeHenne 3akoHa
COXPAHEHUS MEXAHUYECKOW SHEPTUH MPH pacueTax
pe3yJIbTaTOB B3aUMOJICUCTBUM Tl
rPaBUTALMOHHBIMU CHJIAMU U CUJIAMHU YIIPYTOCTH.

DKcnepTHas OlleHKa
BBITTOJIHEHUSI U OTIMCAHHS
nabopaTopHbIX padot Ne3,4
TECTHPOBaHUE.
Cocrasienne Ta0IuIl
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Cooeporcanue
00yuenus

Xapakmepucmuka 0CHO8HBIX U008
oesimenbHOCmU CIMYy0eHmo8 (Ha YpoeHe YueOHbIX
Oeticmautl)

Dopmbl U Memoobl
KOHMPOJISL U OYEeHKU
pesyibmamos 0CHOBHbIX
8UO08 DesIMeNIbHOCIU
CMyo0eHmos

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKA U TEPMOJANHAMUKHA

Ocnosvi
MONLEKYNAPHOU
KUHemuyeckoll
meopuu.
Hoeanvuori 2as

BrinonHenue sKCnepuMeHTOB, CITyKalluX JIs
000CHOBaHHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPHHU
(MKT). Pemenue 3a1a4 ¢ mpuMEHEHHEM OCHOBHOT'O
YPaBHEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH ra30B.
Omnpenenenre napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHWUHU YPAaBHEHUS COCTOSIHUS
UJeaIbHOTO Ta3a.

Omnpenenenre mapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUH

Y IPOUCXOSIIUX MPOLIECCOB MO IpaduKkam
3aBucumoctu p (T), V (T), p (V).
DKcrepuMEHTAIbHOE UCCIIEI0BAaHUE 3aBUCUMOCTH P
(T), V (T), p (V). IIpeacrapnenue B Bujae rpadukoB
M30XOPHOT0, H300apHOT0 U U30TEPMUYECKOTO
MIPOLIECCOB.

Beruucnenue cpeiHeli KHUHETUYECKON SHEPTUU
TEIJIOBOTO ABM)KEHUS MOJIEKYIT 110 N3BECTHOM
TeMIeparype BeulecTBa. Boicka3blBaHHEe TMIIOTES AJIs
00BsICHEHUS HAOTIOAaeMbIX SBIICHUH. YKa3aHUE TPAHMUII
MIPUMEHUMOCTH MOJIENIN «HI€AIbHBIN Ta3» U 3aKOHOB
MKT

(bpoHTaTBHBIN OIpoC,
IBpHUCTHYECKAs Oecena
DKcrepTHas OI[eHKa
BBITIOJIHEHUS U OTIMCAHHUS
nabopaTopHbBIX paboT No5
TECTUPOBaHUE.

OcHosbl
mepmMoOUHAMUKU

N3mepenne kommuecTsa TEIIOTHI B IIpoIeccax
TeIIonepenayu. Pacuer komyecTsa TEIoTHI,
HE00XO0IMMOT0 ISl OCYILIECTBICHHUS 3a1aHHOTO
rpoliecca ¢ Teronepenayeii. Pacyer usMeHeHus BHY-
TPEHHEH SHEpruu Tell, paboThl U EPEJAHHOTO
KOJIMYECTBA TEIUIOTHI C UCIIOJIb30BAHUEM IIEPBOTO
3aKOHa TepMOAMHAMHKH. PacueT paboThl, coOBEpLIEHHON
ra3om, 1o rpaduky 3aBUCUMOCTH

p (V).

Brruucnenue paboThl raza, COBEpIICHHON U
W3MEHEHUHN COCTOSIHUS 10 3aMKHYTOMY LIHKITY.
Brruucnenue KI1J npu coBepiiennu razom paboTsl B
Iporeccax N3MEHEHUS COCTOSIHUS 110 3aMKHYTOMY
uki1y. O0bsCHEHHE MPUHIUIIOB ACHCTBUS TEIUIOBBIX
ManvH. JleMoHcTpanus poiau GU3UKH B CO3JaHUH U
COBEPIICHCTBOBAHUY TEIUIOBBIX JIBUIATEIIECH.
W3noxeHne CyTu 3K0JIOTHYECKUX MPOOIeM,
00yCIIOBJIEHHBIX paOOTON TETJIOBBIX ABUraTeei u
MPEAJIOKEHUE TIYTH UX PELICHUs. Y Ka3aHWE TPAHMI]
IIPUMEHUMOCTHU 3aKOHOB TEPMOJAVHAMUKH. Y MEHHE
BECTH JHAJIOT, BBICIYIIMBATh MHCHHUE ONIOHEHTA,
y4acTBOBAaTh B IUCKYCCUH, OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO TOYKY 3PEHUS.

VYkazanue yueOHbIX AUCLUUIUINH, IPH HU3Y4YECHUH
KOTOPBIX UCIOJB3YIOT yueOHBI MaTepran «OCHOBBI
TEPMOANHAMKI

DKcrnepTHas OllCHKa
BBITIOJTHEHUS U OTIICAHUS
npakTU4eckoi pabotsr Nel
TECTUPOBAHUE.
CocraBnenue Tabauiy
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Aepecamnule
coCmosaHUus u
¢aszosobie
nepexoonl

H3MepeHne BIaxHOCTH BO3yXa.

Pacuer xonndecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO JIIsL
OCYIIECTBIICHHS IIPOLIECCa IePEeX0/ia BEIIECTBA U3
OJTHOTO arperaTHOro COCTOSIHHS B JIPyroe.
DKCHEepHUMEHTAIBHOE UCCIIEIOBAHHUE TEIUIOBBIX CBOMCTB
Belectsa. [IpuBeneHne npuMepoB KalmuIIPHBIX
SIBJICHUI B OBITY, IPUPOJIC, TEXHHKE.

HccnenoBanre MEXaHUYECKUX CBOMCTB TBEPABIX TEI.
[Tpumenenne GU3MYECKUX MOHATHI 1 3aKOHOB B
y4eOHOM MaTepualie mpo(ecCHOHATBHOTO XapaKTepa.
Hcnons3oBanue VHTEpHETA 1711 TOMCKA HHOPMALTUH O
pa3paboTKax v MPUMEHEHUSX COBPEMEHHBIX TBEPABIX H
aMOp(HBIX MaTEPUAIIOB

DKcInepTHas OlleHKa
BBITIOJTHEHUS J1A00OpaTOPHOH
paboThl Neb,7,
MPaKTUYECKOH paboThl No2
TectupoBanue
(bpoHTaTBHBIN OIpOC,
IBpUCTHYECKas Oecena

3. QJIEKTPOJIMHAMHUKA

Onekmpuueckoe
noie.

Brrancinenue cui B3auMOIEeHCTBHS TOYCUYHBIX
BJIEKTPUYECKUX 3apsa0B.

Brrunciienne Hanps>KeHHOCTH AJIEKTPUUECKOTO OIS
OJIHOTO Y HECKOJIBKMX TOYEYHBIX AJIEKTPUUECKHUX
3apsI0B.

Brrunciienne noTeHumana 3aeKTPUIECKOro MoJIst
OJIHOTO ¥ HECKOJIbKMX TOYEYHBIX IJIEKTPUUECKHUX
3apsa0B. MI3mepeHre pasHOCTH MTOTEHIINAJIOB.
N3Mepenne sHEPrUuM 3JIEKTPUUYECKOTO TOJISI
3apsHKEHHOr0 KOHJEHCATOPa.

Pa3paboTka nmaHa 1 BO3MOKHOM CXeMBbI IeHCTBUI
AKCHEPUMEHTATBHOTO OMPEAEIEHUS SIIEKTPOEMKOCTH
KOHJIEHCATOpa U AUAIEKTPUUYECKON IPOHULIAEMOCTH
BEIIIECTBA.

(bpoHTaNbHBIH OIpoC,
IBpHUCTHYECKas Oecena
DKcrepTHas OleHKa
BBITIOJIHCHHUS JTA0OPATOPHOM
paboThr Ne8,

TectupoBanue

3akonubl
NOCMOAHHO20
moka

N3mepenne MOITHOCTH 3JIEKTPUYECKOTO TOKA.
N3mepenune D/IC v BHYTpEHHETO CONPOTUBIICHUS
HCTOYHUKA TOKA. BBINIOJIHEHNE pacyeTOB CUIIBI TOKA U
HaIpsDKEHUH Ha y4acTKaX AJIEKTPUYECKUX Lienei.
OOBsicHeHHE Ha TPUMEPE AIIEKTPUUECKON 1IeTIH C IBYMsI
ucrtouyHukamu Toka (9/1C), B KakoM ciiydyae UCTOUYHHUK
JIEKTPUUYECKON IHEPTUU paboTaeT B peKUMe
reHepaTopa, a B KakOM — B PeKHMe oTpeduTess.
CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JUOJA.
[IpoBeneHne cpaBHUTENBHOTO aHAIN3A
IIOJIYTIIPOBOJIHUKOBBIX TUOJIOB ¥ TPHUOJIOB.
Ucnons3oBanue MHTepHeTa 1715 morcka nHGOpMaluu o
MIEPCIIEKTUBAX Pa3BUTHUS MOJIYIIPOBOJHUKOBON TEXHUKH.
Y cTaHOBKAa NPUYNHHO-CIIEICTBEHHBIX CBA3EH

DKclepTHas OLEHKa
BBITIOJTHEHUS JIA0OPATOPHBIX
pabot Ne9,10

TectupoBanue

Maenummnoie
A61eHus

N3mepenne MHAYKIIMY MarHUTHOTO 10Jisi. Beruucienue
CHJI, IEHCTBYIONINX HA TIPOBOIHUK C TOKOM B
MarHuTHOM ToJie. Beruncienne cui, AeMCTBYIOMMX HA
AIIEKTPUYECKUN 3aps/l, ABMKYIIUACS B MATHUTHOM
none. MccnenoBanue siBIEHUN 3J€KTPOMarHUTHOM
WHIYKIHAH, CAMOUHIYKIUU.

Brruncnenue sHeprud MarHuTHOTO mosist. OObsiCHeHHE
MPUHLIMIA JecTBUS 3neKTpoaBuraress. O0ObsicHeHHe
MPUHIUIIA JEHCTBUS FreHEpaTopa JIEKTPUUECKOro TOKa
1 DJICKTPOM3MEPHUTENBHBIX TPHOOPOB. OOBICHEHHE

Cocrasienne Ta0IuIl
(bpoHTaNBHBIN OIpoC,
aBpUCTHUECKas Oecena
DKcIepTHas OlleHKa
BBITOJIHEHUS 1TAO0PaTOPHBIX
pabot Nell

TectupoBanue
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pOJIM MAarHUTHOTO TOJISI 3€MJIH B )KU3HU PACTEHU,
IIpuBeneHne NpuMeEpOB MPAKTUIECKOTO IPUMEHEHUS
W3YYCHHBIX ABJICHUH, 3aKOHOB, IPHUOOPOB, YCTPOICTB.
[IpoBeaeHue CpaBHUTENHHOTO aHAJIA3A CBOMCTB
ANEKTPOCTATUYECKOTO, MArHUTHOT'O U BUXPEBOTO
aNeKTpudecKux noyeid. OObsICHEeHNE Ha IPUMEpE
MarHUTHBIX SIBJICHUH, To4eMy (PU3UKY MOKHO
pacCMaTpruBaTh KaK MCTAAUCIUILINHY

Idnekmpuyeckuu
MoK 6 cpedax

CHSITHE BOJIBTAMIIEPHOM XapaKTEPUCTUKU AUOAA.
IIpoBenenue CpaBHUTENBHOIO aHAIN3A
IIOJIYIIPOBOXHUKOBBIX JUOJOB U TPHOJOB.
Mcnonb3oBate MHTEpHET 1151 TOMCKa HHPOPMAIIUU O

'Y cTaHaBIMBATH NPUYMHHO-CIIEICTBEHHBIX CBSI3H.
PaccunThIBaTh 110 3aKOHAM 3JIEKTPOJIM3A.

IIPUMEPBI IPAKTHYECKOTO IIPUMEHEHHS N3Y4YE€HHBIX
IIOJIYIIPOBOXHUKOBBIX JUOJOB U TPAH3UCTOPOB.
[IpuMepsl IPaKTUYECKOTO NPUMEHEHUS TAJIbBAHUKH,
raJIbBaHOIUIACTHUKU, DJIEKTPOJIN3A.

MEPCIICKTUBAX pa3BUTHUIA HOJIyrIpOBO,I[HPIKOBOﬁ TCXHHKU.

TectupoBanue
Cocrasiienue TabmuIy
(bpoHTaNbHBIN OIpoC,
IBpHCTUYECKas Oecena

dnexmpomacHumu
as UHOYKYus

BBIYMCIICHHE DHEPIMU MarHUTHOIO I10JI4,
JEMOHCTPUPOBATh dJIEKTPOMAarHUTHYIO MHAYKLUIO,
npasuio Jlenna. [IpuBoauTs npuMepbl NPaKTUYECKOTO
IPUMEHEHMS U3YYEHHBIX SIBJICHUH, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.

B CPAaBHEHUH DJICKTPUYECKHUE U MarHUTHBIE 11OJIA,
SIBJICHHE CAMOWHTYKIIHUH

DKcrnepTHas OlICHKa
BBITIOJTHEHUS 1TA00OpaTOPHOH
paboTsr Nel2
TectupoBanue

Cocrasinenune Ta0IuIl

4. KOJIEBAHUSI Y BOJIHbI

dnexmpomacHumu
ble KoebaHnus
U 80JIHbL

Habnronenne ocniorpaMM rapMOHUYECKHX
KojeOaHuil CHIIbI TOKA B IETH.

W3mepenne 37eKTPOeMKOCTH KOHASHCATOPA.
W3mepeHnne MHIYKTUBHOCTb KaTYIIKH.
HccnenoBanue siBICHUS DIIEKTPHUYECKOTO PE30HAHCA B
nocye10BaTeIbHOH 1eTu.

[IpoBenenue aHanoruu Mexay GU3N4ecCKUMU
BEJTMYMHAMU, XapaKTEPU3YIOIIUMU MEXaHUYECKYIO U
AJIEKTPOMArHUTHYIO KOJIeOaTEIbHBIE CUCTEMBI.
Pacyer 3HaueHU CHIIBI TOKA M HAMIPSKCHUS HA
AJIEMEHTAX I MIEPEMEHHOTO TOKA.

HccnenoBanue mpuHIUNIA AeWCcTBUS TpaHchopmaTopa.
HccnenoBanue MpuHIUTIA JEHCTBUS TeHEpaTOpa
nepeMeHHoro Toka. McnonszoBanue MHTepHeTa ais
MOMCKa HHPOPMAIIMU O COBPEMEHHBIX CITOCO0ax
nepeaayu 3JIeKTPOIHEPTUH

OcymiecTBiieHNE pauoTIepeIadud U pauoTpuema.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH €
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa.

Pa3BuTHe IEHHOCTHOT'O OTHOILICHUS K N3y4aeMbIM Ha
ypokax (pu3nku 00bEeKTaM U OCBaUBAaEMbIM BUIAM
nestenbHOCTH. OOBsICHEHNE TPUHIUITHAIEHOTO
pa3auyuus IPUPOABI YIPYTUX U JIEKTPOMArHUTHBIX
BOJIH. M31105k€HIE CYyTH SKOJOTHUECKUX TPoOIeMm,

CBA3aHHBIX C 3JICKTPOMAarHMTHBIMHA KOJICOaHHMSIMH U

DKcrnepTHas OllCHKa
BBINOJIHEHUS 1Ta00PaTOPHBIX
pabot Nel3,14,15,16
TectupoBanue
CocraBiieHne Ta0JInIl
(bpoHTaTBHBIN Onpoc,
IBpUCTHUECKas Oecena

24




BosHaMU. OOBSICHEHNE POJIH AJIEKTPOMAarHUTHBIX BOJTH
B COBPEMEHHBIX UCCIIEIOBaHUAX Beenennon

BOJIHOBASI OIITUKA

IIpuMeHeHMEe Ha IPaKTUKE 3aKOHOB OTPAXKEHUS U
IIPEIOMJIEHUS CBETA IPU PELICHUU 3a/1a4.
OmnpeneneHne CeKTpalIbHbIX IPAHULL
YyBCTBUTEIBHOCTU YEJIOBEUECKOIO IJ1a3a.

YMeHue cTpouTh U300pakeHus IPeAMETOB, 1aBaeMble
JIuH3aMu. PacueT paccTosiHUS OT JIMH3BI 10
n300pakeHus npeamera. Pacuer onTudeckoi cuibl
nuH3BL. M3Mepenne (POKyCHOTO PacCTOSHUS JIMH3BL.
HcnblTanue Mojeneil MUKpOCKOIIa U TeJIECKOIa
Habmronenue siBineHust uHTepdepeHInn
3JIEKTPOMAarHuTHHIX BoJIH. Habmonenue siBinenus
TUGPaKIUK 3JEKTPOMarHuTHhIX BosiH. Habmonenue
SIBJICHUS MTOJIAPU3ALIUN SJICKTPOMATHUTHBIX BOJIH.
N3mepenue NimHbI CBETOBOM BOJIHBI 110 PE3yJIbTaTam
HaOMroeHus siBJIeHUs nHTepdepennnu. Habnronenue
ABICHUS JUdpakuuy ceera. Habmonenne sBieHus
NOJIIpU3aLUK U auctiepcuu certa. [louck pazinuunii u
CXOJICTBA MEXY TU(PPAKIMOHHBIM U AUCTIEPCUOHHBIM
CIIEKTpaMH.

[IpuBeneHre npUMepOB MOSABICHUS B IPUPOJE U
UCIOJIb30BAaHUS B TEXHUKE SIBJICHUN UHTEp(epeHIINH,
TG PaKIUK, TOJIIPU3aLUU U TUCIIEPCUN CBETA.
Ilepeuncnenne METOI0B O3HAHUS, KOTOPBIE UC-
10JI30BAHBI IPU U3YYEHUU YKA3aHHBIX SIBJICHUN

CocraBnenue TadIuI
(bpoHTaTBHBIN OIpOC,
IBpUCTHYECKas Oecena
pelieHue 3aay,
TECTUPOBAHUE

6. 9JIEMEHTbI KBAHTOBOM ®U3UKH

Habmtonenue gporoanexkrpuyeckoro 3 dexra.

Pacuer MakcUMaIbHOW KHHETUYECKON SHEPTUU
AJIEKTPOHOB MPH POTORIEKTPUIECKOM P heKTe.
Omnpenenenne paboThl BBIX0JIa 3JEKTPOHA O TpapuKy
3aBUCUMOCTH MaKCUMaJIbHOW KMHETHYECKON SJHEPIUU
(OTO3TIEKTPOHOB OT YaCTOTHI CBeTa. M3mepeHue
paboThl BbIxoza 3ekTpoHa. [lepeuncienne npudbopos
YCTAHOBKH, B KOTOPBIX IPUMEHsIeTCs 0e3-
WHEPIMOHHOCTH oToddPexTa.

OOBsicHeHHE KOPITYCKYJIIPHO-BOJIHOBOTO JTyalu3ma
cBOMCTB poTOHOB. OOBICHEHNE POJIM KBAHTOBOMN
OITUKHU B PA3BUTHH COBPEMEHHOMN (PU3MKHU
Habntoienne nuHelyaThIX ClIEKTPOB.

OOBsicHeHHE TPOUCXOXKICHUS TUHEWYATOTO CIIEKTPa
aToMa BOJIOpOJia U pa3inyusl JUHEHYaThIX CIIEKTPOB
pa3nuuHbIX ra3oB. MccnenoBanue IMHENYATOrO
CIIEKTpA.

HccnenoBanue npuHIuna paboThl JIOMHUHECHEHTHOM
namibl. Habmonenne u 0ObsiICHEHUE TIPUHITAIIA
nencrteusd jasepa. [Ipusenenue npumepos
HCIOJIb30BaHUS JIa3epa B COBPEMEHHOM HayKe U
TEXHHUKE.

TNCPCHCKTUBAX NPUMCHCHUS J1a3€pa

Hcnons3zoBanne MHTEpHETA U151 TOMCKA HHGOPMAITUH O

(bpOHTABHBIN OTIPOC,
IBpUCTHYECKas Oecena
peleHue 3aaad,
TECTUPOBAHUE
DKcrnepTHas OIICHKa
MyOJTMYHOMN 3aIUThI
WHIUBHTyJTbHBIX
MPOEKTOB, DIICKTPOHHBIX
MIPE3EHTALAMN.
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HabGmronenue TpekoB anb(ha-4acTuil B Kamepe
BuiibcoHa. PeructpupoBaHue s1epHBIX U3JIYYECHUM C
MOMOIIBI0 cyeTynKa [ eiirepa.

Pacuer sneprum cBA3u aTOMHBIX SIEP.

Onpenenenue 3apsjia © MaCCOBOIO YMCIIa aTOMHOTO
SIIpa, BO3HUKAIOWIETO B PE3YyJIbTATE PAAUOAKTUBHOTO
pacrnaga. Beraucienue sHeprum, 0CBOOOKIAIOIICHCS
IpY PaJIMOAKTUBHOM pacnae.

Onpenenenue NpoayKTOB SIACPHON peaKInH.
Brruncnenue sHepruu, 0CBOOOXKTAOIIEHCS TPH
SIICPHBIX peakiusax. [lonnManue npenMynecTs u
HEJOCTAaTKOB MCIOJIb30BaHMs aTOMHOM M310KEeHNe
CYTH KOJIOTUYECKHX MPOOJIEM, CBA3aHHBIX C OMOJIOTH-
YECKUM JECHCTBUEM PAIMOAKTUBHBIX U3JTYYEHHUM.

uX QU3UYECKUM XapaKTepUCTHKaM (Macce, 3apsy,
BPEMEHH >KU3HU, CIUHYH T. [I.).

[ToHnMaHue IEHHOCTEN HAYYHOTO MMO3HAHUS MUpa HE
BOOOIIIE IS YETOBEUECTBA B LIEJIOM, a JUI Ka)KI0T0
00yJaroIerocs JIMYHO, IIEHHOCTEH OBJIAJICHUS METO0OM
HAyYHOTO MO3HAHUS JUIS JOCTUKEHHS ycIiexa B JTI000M
BUJIE NPAKTHYECKON JEATEIbHOCTH

HpOBe,I[eHI/IC KJ'IaCCI/I(bI/IKaI_II/II/I QJICMCHTAPHBIX YaCTHII 110

7. 3BOJIIOLUSA BCEJEHHOM

Habmronenue 3a 3Be31amu, JIyHOI 1 TutaHeTamMu B
teneckon. HabmroieHne coIHeUHbIX MATEH C MOMOIIIBIO
TEJIECKOIIa U COJTHEYHOT' O IKpaHa.

Hcnonb3oBanue MHTEpHETA U1 TOKUCKA N300paskeHUi
KOCMHUYECKHX 00BEKTOB M MHPOPMAIH 00 UX
oco0eHHOCTsIX OOCyXAeHNE BO3MOXKHBIX CIICHAPHUEB
sBomonnu Beenennont. Micrions3oBanne HTEpHETA 11
MIOMCKA COBPEMEHHOM MH(pOpMAaLUY O Pa3BUTUH
Bcenennoii. Onienka nHGOpMAaIMK C TIO3UIIHH €€
CBOMWCTB: IOCTOBEPHOCTH, 0OBEKTUBHOCTH, TOJIHOTHI,
aKTYaJIbHOCTH U T. JI.

TectupoBanue.

DKcrnepTHas OLIeHKa
MyOJTUYHOM 3aIUTHI
WMHJIUBUTyaJIbHBIX
MPOEKTOB, JIEKTPOHHBIX
MPE3EHTALNM, BBICTYIUICHUI
Ha OTKPBITBIX YPOKaX,
CeMHHapax, KOH(epeHIHIX
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3. YCJIOBUS PEAJIM3AIINU ITPOT'PAMMBbI JUCITAITJIMHBI
3.1 TpeOoBaHMsI K MUHMMAJIbHOMY MaTepHAJIbLHO-TEXHUYECKOMY 00ecnedeHH 0
Peanmuzanust mporpamMmbl yueOHOM JUCHUIUIMHBI TpeOyeT HaIW4Ms Y4eOHOTo
kaOuHeta « DU3UKM».
O6opynoBanue yueOHOro KaOMHeTa:
- MOCAIOYHBIX MECT MO KOJIMYECTBY O0yJarOIIUXCS,
-CTYJIbS,
-7I0CKa KJIacCHas;
-CTeJUIaX IJIs MOJEJIEll 1 MaKETOB;
- pabouee MecTo MperoaaBaTes;
- IEMOHCTPALIMOHHBIN CTOI;
IIpuOopsI M yCTpOKCTBA:
- 3JIEKTPOCKOT
- HAOOP 1O IIEKTPOCTATHKE
- IJIaKaThI 10 TEMaM
- ICMOHCTPAIIMOHHASI MOJEIb PAIUONIPUEMHUKA
- ICMOHCTPAIIMOHHASI MOJAEIb TPOMKOTOBOPHUTEIIS
- KOHJIEHCATOP
- 3JIeKTpoQopHas MaITuHa
- BOJILTMETPBI
- aMIIEPMETPHI
- MOJIEJIb KPUCTAJUIMYECKON PEIIETKA
- DJIEKTPOCXEMBI
- TpyOKM CHIEKTpasbHbIE
- MArHUTHI 1yTO00Opa3HbIe
- MArdMUTHI ITOJIOCOBBIC
- MAarHUTHBIE CTPEJIKU HA CTOMKAX
- peocTaThl
- pamMKa ¢ KOHTYpOM
- IPOBOJA COEMHUTEIbHBIC
- KaTyIIKa UHIYKTUBHOCTH
- TMHAMOMETPBI
- Habop TPy30B
- HaKJIOHHAs MJIOCKOCTH
- BEChI YYBCTBUTEIIbHbBIC
- HUTSIHOW MasiITHUK
- KAMEpPTOH
- IPY>KUHHBIA MasSTHUK
- IICUXPOMETP
- bapomeTp
- pacTBOp MEIHOIrO Kyropoca
- JIMH3BI Ha CTOMKE
- ek JIabopaTtopHas
YueOHbIe HAIJISIHBIE ITOCOOMS:
- KOMIUIEKTBI y4eOHO-HATTISIHBIX TTOCOOUH TIO TUCIIUTIINHE:
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- HHCTpyKTUBHasA Tabnuua «[IpaBuia TexHuku 0€30MacHOCTH B KaOMHETE»;

- METOJMYECKUE PEKOMEHIAIMHU TI0 BHITIOJIHEHHIO TAOOpaTOPHBIX padoT mo (hu3uke;
- METOJMYECKUE PEKOMEHIAINH TI0 BHITIOJIHEHUIO BHEAYIUTOPHON CAMOCTOSTENILHON
paboThI.

JlelicTByronas HOpMaTUBHO-TEXHUYECKAsl U TEXHOJIOTUYECKAs TOKYMEHTAIUA:
- IPaBUJIa TEXHUKU O€30MaCHOCTH W MPOU3BOJICTBEHHOW CAHUTAPUHU;
- METOJUYECKUE YKA3aHUS K BBIIIOJIHEHUIO JJA0OPATOPHO- NPAKTUYECKUX 3aHATHH;
TexHruYecKue cpeicTBa 00yUEHUS:
- HOYTOYK C JHMIICH3UOHHO-TIPOTPaMMHBIM OOEClieueHHeM U MyJIbTUMEana
IIPOEKTOD;
-TEJIEBU30D;
- Habop kaccer DVD nuckoB no Temam
-3KpaH NPOCKIIMOHHBIN;
CreHbl, TaOIUIIb, TITAKATHI
- OnopHbI€ KOHCTIEKTHI 10 (HU3HUKE
- Mexxnynapoanas Cucrema nzmepenus (CH)
- [IpucraBku
- Oxpana Tpyaa.

3.2 UudopmanmoHHoe odecneyeHue 00yueHus

Ilepeyens pekomenayemMbIX y4yeOHbIX u31annid, UHTEepHeT-pecypcos,
AOIOJTHUTEIbHOM JIUTEPATYPHI

OcHognas

1. B.A. Kacesnop ®usmka 10-11. YdeOHuk mis o06meoOpa3oBaTeIbHBIX YUEOHBIX
3aBeacHUN, 2-¢ m3ganue, JJPODA, 2014 . - 416 c.

2. A.Il. PeimkeBuy dusnka. 3agaunauk 10-11 k. 16-¢ uznanwme, crep — M.:, [[PODA,
2012 r. - 188 c.

3. Hmutpuea B.®. ®usuka mna npodeccuid M CHENUATBHOCTEH TEXHUYECKOTO
npoduis — M.: O6pazoBaTebHO-U3IATEIbCKUI TEHTP «Akagemus», 2010. — 448 c.

4, HmutpueBa B.®D. duzuka: yaeOHUK I CTYI. 00pa30Bat. yUpexxaeHu cpell. npod.
obpazoBanus — 14-e uzz., crep. — M.: U3natensckuii neHTp «Akagemusi», 2011. — 464 c.

5. HmvutpueBa B.®. 3amaun no ¢usuke: yueOd. mocoOue mjis CTya. oOpa3oBar.
yupexaeHuil cpen. mpod. obpazoBanus / B.®. JImurpueBa.-5-¢ wu3m., crep. — M.:
N3parenbckuil neHTp «Akanemus», 2011. —363 c.

HononnumenvHas

4. I'enaenmreiin J1.O., [luk FO.U. ®usuka. YueOnuk mis 10 ki — M., 2005.

5. INenpenmreiin J1.O. Jluk FO.U. ®usuka. Yuebnuk mis 11 ka1 — M., 2005.

6. ['pomoB C.B. ®usnka: Mexanuka. Teopus OTHOCUTEIBHOCTU. DIEKTPOJUHAMHUKA:
VYuebnuk st 10 k1. 061eo06pa3oBaTebHBIX yupexkaenuid. — M., 2001.

1. ['pomoB C.B. ®wuzuka: Onruka. TemnoBble sBneHus. CTpoeHHE M CBOMCTBa
BenlecTBa: YueOnuk s 11 xi. oOuieoOpa3oBarenbHbIX yupexxaenuii. — M., 2001.

8. Enoxosuu A.C. CripaBouHUK 110 U3KKE U TEXHHUKE: Yuel. mocoOue sl yJamnxcsi.

— M.: IIpocsemienue, 2005. — 224 c.
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Q. Cawmotinenko I[1.U., Ceprees A.B. COopHHK 3amad U BOMPOCH 1O ¢u3mKe: ydeo.
rmocooue. — M., 2003.
10. ®wusuyeckuil SHIMKIONEANYECKUM ciaoBaph / ['n. pea. A.M. Ilpoxopos. Pen. xom.
.M. AnekceeB, A.M. bonu-bpyenu, A.C. BbopoBuk-PomanoB u ap. — M.: Cos.
sHIMKIoneaus, 1984. — 944 c.

st npenogaBaresist
1. ®enepanbubiii 3ak0oH OT 29.11.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanumn.
2. Tlpuka3z MunuctepctBa obpazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKJIECHUH (PeAepaTbHOTO roCyJapCTBEHHOr0 00pa30BATEIBLHOIO CTaHIApPTa CPEIHErO
(momHOTO0) 001IeT0 0OPA30BAHUSY.
3. Ilpuka3 MunuctepctBa o6pazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHeHuil B Ilpuka3 MunucrepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413
“O0 yTtBepxkaeHUU GeaepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero (IoHoro) obiero oopasoBaHus’ .
4. Tlucemo JlemaprameHTa rocyJapCTBEHHOM MOJMTUKU B cdepe MOArOTOBKH PabOdmx
kagpoB u IO MwunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «PexkomeHnanuu 1o
OpraHu3alMi TOJY4YeHUs CpeAHero oOlmero oOpa3oBaHus B TpelieliaXx OCBOCHUS
00pa3oBaTeNbHbIX MPOTrpaMM CpenHero mnpodeccuoHaIbHOrO o0pa3oBaHusi Ha 0Oasze
OCHOBHOT'0 00111eT0 00pa30BaHus C y4eToM TpeOoBaHUM (heepalibHbIX TOCYapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4aeMOW MPOoPeccCur WU CHEUUATbHOCTH CPEIHETrO
po(eCcCHOHATILHOTO 00pa30BaHUS.
SJlanmay JI. ., JImpumn E. M. Kpatkuii kypc Tteopernueckoil ¢usuku. B aByx
tomax. — M.: Hayka, 1969. — T. I. Mexanuka. DnekrpoauHamuka. — 272 c.
6. Jlanmay JI. [., Jlupmmu E. M. Kpatkuii kypc Teopermueckor ¢usuku. B nByx
tomax. — M.: Hayka, 1972. — T. II. KBanToBas mexanuka. — 368 c.
7.I'pomo C.B. lllaponosa H.B. ®usuka, 10—11: Kuaura ansa yaurens. — M., 2004.
8.Kabapaun O.0., OpnoB B.A. DkcnepuMmeHTabHbIe 3aaanus 10 pusuke. 9—11 knaccst:
ydeOHOe ocoOue s ydanuxcst o01ieo0pa3oBaTenbHbIX yupexaeHuil. — M., 2001.
9.KacesinoB B.A. Meroauueckne peKOMEHAAIMH TIO MCIOJb30BAaHUIO YYCOHHKOB
B.A.KacesnoBa «®usuka. 10 ki1.», «®usnka. 11 ki1.» npu udydennn Gu3ukd Ha 0a30BOM
u ipodubHOM ypoBHe. — M., 2006.
10.KacwsinoB B.A. ®@usuka. 10, 11 k1. Tematudyeckoe u moypoyHoe miaHupoBanue. — M.,
2002.
11.JTabkoBckuii B.b. 220 3agau no ¢usuke ¢ pemeHUsIMU: KHUTa s ydamuxces 10—11
KJI. 00111€00pa3oBaTeNIbHBIX yupexaeHuit. — M., 2006.
12. O.M. llIBenoBa «Buabl u popMmbl camocTosiTesnibHON padboThl cTtynentoB 'OY CIIO no
nucuuiuimae «Matematukan-M:YMII 110 JIOM, 2010.

Tembl 10K/1210B
*Anexcanap ['puropseBud CToa€TOB — pyCcCKUid (PU3HK.
*Anexcanap CrenanoBud [lonoB — pycckuil yueHblil, u300peTaTenb paauo.
* AnbTEpHATUBHAS YHEPTETHUKA.
* AKyCTUYECKHE CBOMCTBA MTOJIYIIPOBOIHUKOB.
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*Anipe Mapu Amnep — OCHOBOIOJIOKHHK JIEKTPOJUHAMUKH
.*ACHHXPOHHBI} JIBUTATEIIb.

*AcTepou/ibl

.*ACTPOHOMMSI HAILIUX JHEU

.*AtomHas ¢usuka. M3oronsl. [IpuMeHenne pagnoakTUBHBIX H30TOMOB.
*bECKOHTAaKTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPBI.

* bUTIOJIIPHBIE TPAH3UCTOPHI.

*bopuc CemenoBu4 Axoom — Gu3HMK 1 M300peTaren

.*Benuyaitimme oTKpbeITHS (HUUKH

.*Buipl anexTpuyecKkux paspsaaoB. DIEKTpUUECKUE Pa3psibl Ha CiIyK0e YeoBeKa.
*Bnusinue negexktoB Ha pU3NUECKHE CBOMCTBA KPUCTAIIOB

.*Bcenennas u tTemHas Mmarepus

.I'amuneo 'anunenn — ocHOBATENb TOYHOTO €CTECTBO3HAHMS

.I'onorpadus u ee npumMeHeHUE

.»/IBrm>keHME Tena NeEpEMEHHON MAcCCHI.

Jlupakius B HAIIEH KU3HU.

«’)Kunkue Kpucrauisl.

*3akoHbl Kupxroda /i1st 31eKTpruuecKoil Lemnu.

*3aKOHBI COXPAHEHHUs B MEXAHUKE

.*3HaueHne OTKpbITUH [anunes.

*Urops BacunseBuu KypuatoB — (pu3uk, opranuzatop aTOMHOM HAyKW U TEXHUKHU
.*Hcaak HptoTOH — co3aaTenb Kiaccuueckoil Gpu3uku

.*Mcnonb30BaHNe 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

*Knaccudukanus u xapakTepuUCTUKHN 3JIEMEHTAPHBIX YaCTHUI]
.*KoHCTpyKIIMOHHAasA IPOYHOCTH MaTepHrasa u ee CBI3b CO CTPYKTYpPOu
.*KoncTpykuus u Bubl 1a3epoB

.*KpuosnexrpoHuka (MUKpPO3JIEKTPOHUKA U XOJIO)

.»JIazepHbIe TEXHOJIOTUH U UX WCIIOJIb30BaHUE.

Jleonapno 1a BuHunu — yueHblii U n300peTarTess.

*MaruuTHble U3MepeHus (MPUHLHUITBI TOCTPOSHUS MPUOOPOB, CIIOCOOBI U3MEPEHHUS
MarHMTHOI'O MOTOKA, MArHUTHOW MHITYKLIUH).

*Maiixn @apajneit — coznaTenb yueHus: 00 3IeKTPOMAarHUTHOM TOJIE.

*Makc [limank

.*MeToa MeUYeHBIX aTOMOB

.*MeTobl HAOIIOACHHS U PETUCTPALIMK PAAUOAKTUBHBIX U3IYyYEHUN U YaCTHUIL
.*Meroasl onpeesaeHs IUIOTHOCTH

.*Muxann BacunpeBud JIOMOHOCOB — y4E€HBIN SHUMKIIONEIACT

.*Mopenu atoma. OnbiT Pezepdopaa.

*MoJIeKyJISIpHO-KUHETHYECKas TEOPUS UACATbHBIX Ia30B
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.*MonHusa — ra30BbIA pa3psal B IPUPOJHBIX YCIOBUSIX.
*HanotexHonoruss — MeXAUCHUILUIMHAPHAS 00J1acTh QyHIaMEHTAIbHON U MPUKIATHON
HayKH W TEXHUKHU.

*Hukona Tecna: )ku3Hb U HEOOBIYAITHBIE OTKPBITHS

.*Huxonan KonepHuk — co3pmarens remoueHTpUYECKON CUCTEMBI MUpPa
.*Hunwsc bop — oxaun u3 co3maresneit cCoBpeMeHHON (hHU3UKU
.*Hyxneocunres Bo BeceneHHoOM.

*O0BsicHeHHE (POTOCUHTE3A C TOUKU 3PEHUS (PUUKH.

*OnTUYECKUE SBIICHUS B IIPUPOJIE.

*OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJUMOCTH
[ IepeMeHHBII ANEKTPUYECKUI TOK U €r0 IPUMEHEHHE

.s[l;1ta3mMa — 4eTBEPTOE COCTOSHME BEIIECTBA

.Ilimanetsr COJIHEUHOW CHCTEMBI.

I lonynpoBOAHMKOBBIE TATYUKH TEMIIEPATYPHI.

][ I[puMeHeHne )KUIKUX KPUCTAJUIOB B POMBIIIJIEHHOCTH

.I[IpuMeHeHne IEpHBIX PEAKTOPOB.

I[Ipupona peppomarunerusma.

*IIpoOaembl HKOJIOTHH, CBA3AHHBIE C UCIIOJIB30BAHUEM TEIJIOBBIX MAllliH
.[Ipon3BoAcCTBO, IEpPEAAUa U UCTIOJIB30BAHUE HIIEKTPOIHEPTUU.

[ Iponcxoxnenne CoTHEUHON CUCTEMBI

.sIIbe303nexkTpruueckuii 3pPexT ero npuMeHeHue

.*Pa3zBuTune cpeacTB CBSI3M U paauo.

*PeakTHBHBIE BUTATEIN U OCHOBBI pa0OThI TEIJIOBOM MAIIHHBI.
*PeIMKTOBOE M3ITyUECHUE.

*PentrenoBckue siyuu. ictopust otkpsitus. [Ipumenenue.

*PoxieHre 1 3BOMTIOLINS 3BE3]

.*Posp K.O.[lnOIKOBCKOTO B pa3BUTUM KOCMOHABTUKH.

*CBET — DJIEKTPOMArHuTHas BOJIHA

.»Cepreii [1aBnoBrnu KoponeB — KOHCTPYKTOpP M OPraHU3aTOp MPOU3BOJICTBA PAKETHO-
KOCMUYECKOU TEXHUKH.

*Cuibl TpeHUs

.»CoBpeMEHHas CIYTHUKOBAs! CBS3b

.»CoBpeMeHHas ¢puznueckas KapTuHa MUPa

.*COBpEMEHHBIE CPEACTBA CBA3U

*CoHIE — UCTOYHUK KM3HH HA 3eMIIE.

*TpanchopmaTopsl.

*YIpTpa3ByK (IIOJIy4YEHHUE, CBOMCTBA, IPUMEHEHHUE).

*YnpaBisieMblli TEPMOSIICPHBIN CUHTE3

.*Y CKOpHUTENH 3apSKEHHBIX YaCTHII



.»dusnka u My3bIKa.

sduznyeckue cBorcTBa aTMOChEpHI
.*@OTOAIEMEHTHI.

sdotordpdekr. [Ipumenenue sBiaeHus Gororddexra.

*Xanc Kpuctuan Opcres — OCHOBONOJIOKHUK AJIEKTPOMArHETU3MA.

*YepHble IbIpHI

.»[IIxaya 3nE€KTPOMAarHuTHHIX BOJIH.

*JKOJIOTUYECKHE TPOOJIEMBI U BO3MOKHBIE IYTH UX PEIICHUS
*DNIEKTPOHHAS IPOBOJAUMOCTh METAINIOB. CBEPXITPOBOAUMOCT.
*OMmunuit XpuctruanoBud JIeHI] — pycckuil Gu3uK.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JNCIUIIJINHBI

KoHTpoJib W OuleHKa pe3yabTaToB OCBOCHUS JIUCHUILIAHBI

OCYIICCTBIIACTCA

mpenojaBaTesieM B MPOLECCe MPOBEACHUS MPAKTUUYECKUX 3aHATUN W J1a0OpaTOPHBIX
paboT, TEeCTUPOBAaHUA, a TaKXKE BBHIMOJHEHHS OOYYAIOUUMUCS WHAUBHIYaTbHBIX

3aJlaHuH, IPOEKTOB, UCCIICIOBAHUM.

PesyabTaTsl 00yyeHus
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHHust

OcBOeHHBIC YMEHHS:

onucwléams U 00bACHAMY huzuuecKue A61eHUA
u ceolicmea me:IBWKEHHEC HEOCCHBIX TeN H
WCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM;, CBOWCTBA
ra3os, KHUJIKOCTEH U TBEPJIBIX TeJI;
JEKTPOMArHUTHYIO WHIYKIIHIO,
pacrpoCcTpaHEHHE  DIIEKTPOMArHUTHBIX  BOJIH;
BOJIHOBBIE ~ CBOWMCTBAa CBETa; MW3IyYeHHE W
TIOTJIOIICHHUE CBETa aTOMOM; (hOoT0dh(DHEKT;

Tekywjuii KOHmMpOAb: OSKCIEpTHAs OLEHKa
3amuThl Ja0. pad. No 4 Ne5 Ne7

Pybescublii.  KOoHmpop: KOHTPOJIbHBIE pad
Ne3Ne6 Ne8 Ne9

CamocTtosTenbHas pabora.

[IpomexyTouHas KOHTpOJIbHasI paboTa
Hmozoswrii konmponw: 1 xypc - Hmocosas
KOHmMpObHAs paboma.

omauyamep TUIOTE3bl OT HAYYHBIX TEOPUH;
denamov 6b1600b1 HA OCHOBE PKCIIEPUMEHTAIBHBIX
JAHHBIX HPUGOOUMb NPUMEPDL, TIOKA3BIBAIOIINE,
YTO: HAOMIOJNEHUS M OKCICPUMEHT SIBIISFOTCS
OCHOBOM JUIsl BBIABHKCHHUS TUIIOTE3 U TEOPHH,
MO3BOJISIOT IIPOBEPUTH HCTUHHOCTD
TEOPETHUYECKUX  BBIBOJIOB; 4TO  (hU3MYECKas
TEOpHs 1aeT BO3MOKHOCTh OOBSICHITH U3BECTHBIC
SIBJICHUS ~ TPUPOABI W Hay4dHble  (aKThI,
MIPEJICKa3bIBaTh €1IE HEU3BECTHBIE SIBJICHUS

Tekywuit KOHmMpOb: OSKCIEPTHAs OICHKA
3amuThl 1a0. pad. Ne3 Ne 5

Pybesxcnuiit CamocrosiTenbHas
pabora.

KOHmMpOJib

Hmozoewvtit Konmpo:
1 kypc -- Hmoeosas konmpoavnas paboma.

ITpueooums npumepul RPAKMU4ecKo2o
UCNONIb306AHUA (PUUYECKUX 3HAHUI: 3AKOHOB
MEXaHUKH, TEPMOJUHAMUKHU U JJIEKTPOJIUHAMUKHI
B DHEPreTHUKE; Ppa3INYHBIX BHJIOB
JJIEKTPOMArHUTHBIX HM3JIy4EHUH [UIs pa3BUTUA
paano U TeIEKOMMYHMKAIUI, KBAHTOBOM (hU3UKHU
B CO3JIaHUH sIEPHOM DHEPIETUKH, J1a3€POB;

Tekywjuii KOmmpoap: OSKCIEpTHAs OLEHKa
3amuThl Ja0. paG. No 1 Ne2 Ne3 Neo7

Pybesrcnviit Konmpoas: KOHTpoJbHBIE pad Nel
No2 Ne

CamocrositenpHas pabora.
IIpomexyTounble KOHTPOJIbHBIE
Hmozoewtii Konmponw:

1 kypc -- Hmocosas konmponvnas paboma.

paboThI

éocnpunumams u Ha ocnoée nonyuennwix | 1EKVWUIL  KOHMPOTb: CamocrosTenbHas
3HaAHUIL camocmoamensno | PA0OOTA.

ouenueampuH(POPMAIINIO,  COJEPKAIIYIOCS B

coobmenusix ~CMH, UntepHere, Hayuno- | Amozoevlii Konmpon:

TOIYJISPHBIX CTAThSIX; 1 xkypc -- Hmocosaa konmponvuas paboma.
YcBOeHHbIE 3HAHNS:

cmblen  nouamui:  GU3NYECKOEe  SIBJICHUE, Texywjuii  kKommpons: OSKCrepTHas —OLCHKA
TUIOTE3a, 3aKOH, Teopus, BemmecTso, | 3aWUTHI 1ab. pald. Nel Ne2 Ne3 Ne6 Ne7
B3aUMOJCUCTBUE,  DJIEKTPOMAarHUTHOE  IOIIE, Pybescnviit konmpons: xouTposbHbie pad Nel
BONHA,  (OTOH, arom, aromHoe  spo, | Ne2 Ne 3 Ned Ne5 .

MOHIBMPYIOIIE M3TydeHHs, IUTaHeTa, 3Be3ja, | CAMOCTOATENbHAS pabora.

ConHeuHas cucTeMa, ralakThka, BeeieHHast;

[IpomexyTouHbIe KOHTPOJIbHBIE paOOTHI
Hmozoswtii Konmpos:
1 kypc -- Hmoeosas konmponvnas paboma.




cmbicn duszuueckux 6€1UYUH :CKOPOCTb,
YCKOpEHHE, Mmacca, Cujaa, HUMIyJIbC, paborta,
MEXaHUYEeCKasi SHEPrusi, BHYTPEHHSSI DHEPrus,

abcomoTHas TeMIeparypa, cCpenHsis
KMHETUYECKasi DJHEpPrusi 4YacTUIl  BEIIECTBa,
KOJMYECTBO TEIUIOTHI, AIIEMEHTapHBII

JIEKTPUYECKUN 3apsifl;

Tekywjuii KOHmMpOab: OSKCIEpTHAs OlEHKa
3amuThl 1a0. pad. Nel Ne 2 Ne 3

Pybesicnvlit Konmpob: KOHTpoJIbHBIE pad Nel
Ne2

CamocrosTtenbHas pabora.

[TpoMexyTo4HbIE KOHTPOJIBLHBIE PAOOTHI
Hmozoewlii Konmpoinw:

1 kypc -- Hmoeosas konmpoavnas paboma.

CMBICT  (pu3uYecKuxX 3aKOHO8 KIACCHYECKON
MEXaHHKH, BCEMHPHOTO TITOTCHHS, COXPaHCHUSI
SHEPIUH, UMIYJIbCa M AJICKTPHUECKOTO 3apsja,
TEPMOJIMHAMHKH, 3JIEKTPOMATHUTHON HHIYKIIHH,
dotordpdekra;

Tekywquii Kommpoab: SKCIEpTHAS OLIEHKA
3amuThl 1a0. pad. Nel No2 No 3 No7

Pyéescnbiit konmpons: KOHTpoIIbHBIE pab Nel
No 2Ne3

CamocTosiTenpHas paboTa.

[IpomMexyTouHbIE KOHTPOJIBHBIE PAOOTHI
Hmozoswlii Konmponw:

1 kypc -- Hmoeosas xonmponvnasa paboma.

6KIIA0 POCCUNICKUX U 3aPYOEeIHCHBIX YUEHbBIX,
OKa3aBIIUX HAWOOJbIEE BIUSHUE HA PA3BUTHE
busuky;

Texywuii  kommpons:  CaMocTOSITEIbHAS
pabora.

Hmozoswlii Konmpons:

I kypc -- Hmoeosas konmponvhas paboma.




Pe3yabTarsl popMHUPOBaHUS 00LIMX KOMITETECHIIHIA

B X0/1¢ OCBOeHus Y /]

®opmbl U
PesyabTarsl
(0cBOeHHBIE 0BIIHE OcHoBHbIE NOKA3aTeJIN OLleHKH MeTOo/blI
pe3yJbTara KOHTPOJISA U
KOMIIEeTEHIIHH)
OlIEeHKH

OK 1. TIloHuMarp CyIIHOCTh W | - 0O0CHOB8aHUE 6blOOpa npopeccuu, Occe

COLIMANLHYID 3HAYUMOCTH CBOCH | - yuacmue 8 meponpusmusax | [lopmeonuo

Oynymeil mpodeccuu, MpoOsBIATh K | npogheccuoHanbHol HanpasieHHOCMu,

HEll YCTOWYUBBIN HHTEPEC - npoexmuposanue unousuoyanvrou | Ilpesenmayuu
mpaexmopuu npogeccuonanvrozo | Cepmudghuxam,
paseumusi CeU0emenbemao,

OK 2. Opranu3oBbIBaTh | - onpeodenerue 3aoau OeameivHocmu ¢ | Mnmepnpemayus

COOCTBEHHYIO JeSITEIbHOCTD, | YUemoM NOCMAGNeHHbIX yelell U Cnocobo08 | pe3yibmamos

UCXONSl W3 LIENIA U CIIOCO0OB €€ | ux 0oCmudiceHul, oesamenbHOCuU

JOCTHKCHHS, OTIPE/ICTICHHBIX | - CcmpyKmypupoganue 3adau | obyuarowezocsi 8

PYKOBOAHTETIEM desmenvHoCmu Xo00e  BbINOJHEeHUs
- niaanuposanue CAMOCMOAMENbHOU | CaMOCMOSAMENbHOLU
OoessmenbHOCmU ¢ y4emom NOCMABIeHHbIX | pabombl
yeneu u cnocobos ux oocmudicenut, | Ilopmghonuo
onpeoesieHHbIX npenodasamenem obyuarowezocs

OK 3. Amnanu3upoBaTh pabouylo | - gradenue aieopummom peutenus 3aoad u | Unmepnpemayus

CUTYAIMIO, OCYILIECTBIIATh TEKYUIUH | anaiuza KonmpoabHOUu pabomul, pe3yibmamos

U UTOTOBBIM KOHTPOJIb, OLIEHKY U | - 66100p A0EKEAMHbBIX CUMYAYUAM MEMOO08 | 0esmenlbHOCmU

KOPPEKILIUIO COOCTBEHHOM | U cpedcme KOHMPOJia, OYeHKU U KOPpeKyuu | 00yuarouje2ocs 6
NesITebHOCTH, HECTHU | cOOCMBEHHOT OesimeNbHOCMU npoyecce 0C80€eHUs.
OTBETCTBCHHOCTb 3a pE3YyJIbTaTHl | - nposedeHue Koumponsa, oyenku u | Y/ 6 xooe
cBoel paboThI KOppeKyuu coOCmeenHOU 0esamenbHOCU, NPAKmMu4ecKux
- 8bINONIHEHUE DYHKYUOHANBHBIX | 3AHAMULL.
obsa3anHOCMel 8  paMKax — 3A0aHHOU
paboueu cumyayuu
OK 4. OcyuectBiasaTh MOMCK | - 81a0eHue Memooamu u Cnocobamu noucka | Ixkcnepmuoe
uHpopMaluy, HEOOXOAUMOHN IUIs | ungopmayuu; HabO.00eHue 8
3¢ ($eKTUBHOTO BBITIOJIHEHUS | -  Ocywjecmeienue OYeHKu 3HAYUMOCMU | Xo0e ayOumopHol

npodeccuoHaNbHBIX 3a7a4

unpopmayuu 015l 8bINOIHEHUS. NPAKMUKO-
OPUEHMUPOBAHHBIX 3A0aY,

- ucnomwzoeamue  umpopmayuu - Kax
cpedcmea  3hGhexmuenoco  8bINOIHEHUs
APAKMUKO-OPUEHMUPOBAHHBIX 3A0aY

U B8HeayoOUmopHol
CamocmosmenbHoll
pabomol, peuileHus
NPAKMuUKo-
OpPUEHMUPOBAHHBIX
3a0au

OK 5.
UH(POPMAIIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHU B
npodeccuoHaIbHOM eI TeTbHOCTH

Hcnonb3oBath

- 81a0eHUe NepCoOHANbHBIM KOMNbIOMEPOM U
nepughepuiinbiMu  yCmpoucmeamu — npu
8bINOIHEHUU 8HeayOUmopHoU
camocmosamenvHol pabomol;

- ucnonv3osanue NPOCPAMMHO2O
obecneyeHus 6 peuleHul y4eOHbIX 3a0ay;

- ocywecmenenue aHanu3a U  OYeHKU
ungopmayuu c UCNOb308aHUEM
UHGDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexHono2uti  (1eKMpoHHO-MemoouyecKue
KOMNJIeKMbl, UHmMepHem-pecypcul,

Okcnepmuoe
HabnooeHue 8
xo0e oceoenusi Y[
Hughgpepernyuposa
HHbLU 3a4em
Hopmdgonuo
IIpezenmayuu
IIpoexmui




97IeKMPOHHbIE HOCUMENU U M.O.)

OK 6. PabGoratb B KOMAaHIE,

3 dexTuBHO
KOJIJIETaMH,
KJIMCHTaMHU

oOmarecs C
PYKOBOJICTBOM,

- ocywecmenenue  83aumMooelcmeus ¢
ooyuarowumucs,  npenooasamensiMu - 8
npoyecce 06yyeHus1,;

- Nposi8IeHUE KOLLEKMUBUIMA,

- gnadenue mexuonocuell 3Pppexmusrnoco
obweHus  (Mooenuposanue, OpeaHU3AYyUs
06weHus, yhpaeneHue obweHuem,
peghnexcus obwenus) ¢ odyyarowumMucs u
npenooasamensimu

Oxcnepmuoe
HabaoeHue 8
xo0e oceoenus V][

Oxcnepmuoe
HabnooeHue 8
xo0e
Gopmanuzosanmvix
06pazoeamenbHbIX
cumyayuu




