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INOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma yueOHOU mucummuinabl YIIB.03 ®usuka mpegHazHaueHa
st wzydenus: ¢usuku ['BIIOY PK  «Jlxankoit mpodecCHOHANbHBIN TEXHUKYM))
peain3yromieM 00pa3oBaTeIbHYIO0 MPOrpaMMy CpeaHero o6Iiiero oOpa3oBaHUS B
npenenax OCBOECHHMS OCHOBHOW MPOQECCHOHAIBHOM 00pa30BaTeIbHOM MPOrpamMMBI
cpennero mnpodeccuonanbHoro obdbpazoBanus (OIIOII CIIO) na 6a3e OCHOBHOIO
oOurero o0pa3oBaHus MPU MOATOTOBKE KBATM(PHUIIUPOBAHHBIX pa0OUUX U CITYXKAIIHX.

VIIB.03 ®wuzuka usydaercs kKak Oa3zoBas yueOHas  001meoOpasoBaTebHAS
muctuminaa o npodeccun CIIO 08.01.25 Macrtep OTACIOYHBIX CTPOUTEIBHBIX H
JEKOPATUBHBIX pabOT TEXHOIOrHuecKoro npoduis B oobeme 180 vacos.

[Tporpamma pa3paboTaHa Ha OCHOBE CIEAYIONUX HOPMATUBHBIX JIOKYMEHTOB:

—  IIpukaza MunucrepcTBa obpa3oBanusi U Hayku Poccuiickoit denepanuu ot
17.05.2012 1. Ne 413 «O0 yrBepxkaeHun @PeaepasbHOro0 TroCyAapCTBEHHOIO
0o0pa3oBaTeIbHOTO CTaHAApTa CpPEIHEro IMOJIHOro ofmero obOpasoBaHus»  (C
M3MEHEHUSIMU U JIOTIOJTHEHUSIMU);

— Ilucema [lemapTameHTa rocyAapCTBEHHOW MOJUTUKU B c(hepe MOATOTOBKU
pabounx kaapoB u JIIIO MuHnuctepctBa 00pa3oBaHusi W Hayku Poccuiickoit
®enepauuun ot 17.03.2015 Ne06-259 «O HampaBieHUH JOPAOOTAHHBIX PEKOMEHAAIUI
[0 OpraHu3aly IOJIYYEHUs CPEIHEro oOIIero oOpa3oBaHUS B NpeJenax OCBOCHHS
oOpa3zoBaTelbHBIX MpPOrpaMM CpeaHero mnpodeccuoHaaIbHOro oOpa3oBaHusi Ha 0asze
OCHOBHOTO  o0miero  oOpa3oBaHuWsi C  y4eTroM TpeOoBaHW  (emepabHBIX
rOCy/IapCTBEHHbIX 00pa30BATENbHBIX CTaHAAPTOB W MOJIYy4YaeMOH CHEelUaJIbHOCTH
CpeIHEro NpoQpecCuOHAIBHOI0 00pa3oBaHUs»;

—  Ilpumepnoit mporpamMmbl 00111€00pa30BaTENIbHON yU4EOHON THUCIUTIITUHBI
«Du3uka» s npodecCHOHATbHBIX 00pa30BaTENIbHBIX OpraHU3alMM, 0J100pEHHOMN
Hayuno-meronndyeckum coserom LlenTpa mpodeccronanbuoro odpazoBanusi GPI'AY
«D®NPO» u pekoMEeHJOBAaHHOW sl pealu3alliii OCHOBHOM TMpodeccruoHalbHON
oOpazoBatenbHOM mporpammbl CIIO Ha 0a3e OCHOBHOro 00IIero oOpa3oBaHUsSI C
NOJyYeHHUEM CpeiHero obiero oopazoBanus (mpotokon Ne 3 ot 21 mrosst 2015 );

—  ®I'OC CIIO no npodeccun 08.01.25 Mactep OTAEITOYHBIX CTPOUTEIBHBIX
U JIEKOpPaTUBHBIX PabOT, YTBEP>KAEHHOIO MpHUKa3oM MuHHCTEpCTBa 00pa3oBaHUS U
Hayku ot 09.12.2016 Neo 1545._

Copepxanue nporpaMmbl yd4eOHOM IucUUIUIMHBL «Du3nkay HampaBieHO Ha
JOCTHKEHUE CICAYIOIIMUX LEICH:

- OCBOCHHME 3HAaHUH O (QyHIAMEHTAIbHBIX (PU3MYECKUX 3aKOHaX W
MPUHIMIAX, JEKAIUX B OCHOBE COBPEMEHHOM (PM3UUECKON KapTHHBI MUPA;



- HamOoJiee BaXXHbIX OTKPBITHSIX B 00JacTh  (PU3MKH, OKa3aBLIUX
ONpEACIAIONIEe BIUSHUE HAa Pa3BUTHE TEXHUKM W TEXHOJOTM; METOAAX HAy4YHOI'O
MTO3HAHUS TIPUPO/IBI;

- OBJIaJICHUE YMEHHUSIMH T[POBOJAUTH HAOJMIONEHUSA, IUIAHUPOBATh W
BBITIOJIHATh 3KCIIEPUMEHTHI, BBIABUTaTh TUIOTE3bl M CTPOUTH MOJIENHU, IMPUMEHSTH
MOJIyYeHHbIE 3HAHMS MO (GU3UKE JUIsi OOBSICHEHUS pPa3sHOOOPAa3HBIX (HU3MUECKUX
ABJICHUA M CBOWCTB BEUIECTB; NPAKTUYECKH HCIIOIB30BaTh (PU3UUECKUE 3HAHUS;
OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(OpMAIUK;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX
CrOCOOHOCTEM B mpoliecce MPUOOPETeHUs 3HAHMM W YMEHUH 10 (QU3UKE C
UCIIOJIb30BAaHUEM  pA3JIMYHBIX  MCTOYHHUKOB  HMHQOpPMAllMM U COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTU;

- BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH MO3HAHUS 3aKOHOB MPUPOJIBI,
MCIIOJIb30BAHUS JOCTKEHUN (DU3UKU Ha 0J1aro pa3BUTHUS YEIOBEYECKON ITMBUITU3AIINH;

- HEO0OXOIUMOCTh COTPYJHHUYECTBA B IMPOLIECCE COBMECTHOTO BBITIOJIHEHHUS
3a/1a4, YBAXXHUTEIbHOTO OTHOILIEHUS K MHEHHIO ONIOHEHTa MpU 0OCYXACHUU MPOoOIeM
€CTECTBEHHOHAYYHOT'O COJIEP KaHUS;

- TOTOBHOCTH K MOPAJbHO-3THUYECKOW OIIEHKE HCIIOJIb30BAHUS HAYy4YHbBIX
JOCTUKEHUI, YyBCTBA OTBETCTBEHHOCTH 32 3aILUTY OKPYKAIOIIEH CpEbl;

- WCIIOJIb30BAaHUE TPUOOPETEHHBIX 3HAHMM W YMEHHMHA JJIS PEIICHUS
MPaKTUYECKUX 3a]a4 MMOBCEIHEBHOM KU3HU, 00ecreyeHus 0€30MacHOCTH COOCTBEHHOM
KU3HU, PAlMOHAIIBHOTO NPUPOJONOJIB30BAHUS M OXPaHbl OKPYXKAIOWIEH Cpeabl U
BO3MOXKHOCTh ~MPUMEHEHMs] 3HAaHMW TpU pEHIeHUH 3a]a4y, BO3HUKAIOIMIUX B
nocieayoiiel npodeccuoHaaIbHON NeATeNTbHOCTH.

N3yuenne  yueOHoit  aucuumiauabel  YIIB.03  ®usumka  3aBepriaercs
MIPOMEKYTOUHOM aTTecTanueil B GpopMe IK3aMeHa.



1. OBIIASI XAPAKTEPUCTHUKA PABOYEW IMPOIPAMMBI YUYEBHOH
JAUCHUIIVIMHBI YIIB.03 PU3UKA.

B ocHoBe yuebHOU nuctuiinHbl «Du3nkay JeKAT YyCTaHOBKA Ha (HOPMUPOBAHHE
y 00y4aeMbIX CUCTEMBbI 0A30BBIX MOHSTHH (HU3UKU U MPEACTABICHUI O COBPEMEHHOMN
(¢u3MUEeCKO KapTUHE MHpa, a TaKKe BBIPa0OTKAa YMEHUW NPHUMEHSTh (PU3NYECKUE
3HaHMS KaKk B MPO(ecCHOHATBHON AEATENbHOCTH, TaK U JUISl PEHICHUS KU3HEHHBIX
3a/ay.

MHorue monoxeHusi, pa3BUBacMbie (PU3UKON, pacCMaTPUBAIOTCS KaK OCHOBA
CO3/IaHMSI M MCIOJIb30BaHUSI MH(OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
(UKT) - ogHoro u3 HanboJiee 3HAUMMBbIX TEXHOJIOIMYECKUX JOCTHKEHUN COBPEMEHHOU
LUMBWIN3ALINH.

®duszuka Aaer KI0Y K MOHUMAHWIO MHOTOYMCIECHHBIX SIBIEHUN M IPOLECCOB
OKpYXaIolero Mupa (B €CTECTBEHHOHAYYHBIX OOJIACTSAX, COLMOJIOTMH, 3KOHOMHKE,
A3bIKE, JIUTepaType U 1p.). B ¢usuke dhopmupyrorcs MHOrue BHUIbI ACSTEIBHOCTH,
KOTOpbIE UMEIOT MeTanpeaMETHbI XapakTep. K HUM B IepByr odepeb OTHOCATCS:
MOJICTUPOBAHUE OOBEKTOB U MPOIIECCOB, IPUMEHEHNE OCHOBHBIX METOIOB IMO3HAHMUS,
CUCTEMHO-UH(QOPMALMOHHBIN aHaiu3, (GOPMYIUPOBAHUE TUIOTE3, AHAJIU3 U CHUHTE3,
CpaBHEHHE, O0000IIeHHe, CHCTeMAaTH3allls, BbISBICHUE NPUYUHHO-CIEICTBEHHBIX
CBs3€H, MOMCK AaHaJIOroB, yIMpaBlieHHEe OOBEKTaMM U mpoueccamu. MmeHHO 3Ta
JUCUHUIUIMHA TI03BOJISIET MO3HAKOMUTH CTYJIEHTOB C HAYYHBIMHU METOJAMH IO3HAHUS,
Hay4YUTh UX OTJINYATh TUIIOTE3Yy OT TEOPUH, TEOPUIO  OT IKCIIEPUMEHTA.

®dusnka  ©“MeeT  O4YeHb  OOJIBIIOE M BCEBO3PACTAIOIIEE  YHUCIO
MEKIMCUUIUIMHAPHBIX CBSI3€M, MPUYEM Ha YPOBHE Kak MOHATUUHOrO ammapara, Tak U
MHCTPYMEHTapHS. CkazaHHOe  TMO3BOJSIET  paccMaTpUBaTh bu3NKy  Kak
METAAUCUUIUIMHY, KOTOpas NPeJOCTaBISET MEXIUCIUIUIMHAPHBIN A3bIK ISl OIUCAHUS
HAay4YHOU KapTUHBI MUpA.

®duszuka SABISETCA CUCTEMOOOPA3YIONIMM (PAKTOPOM [JIsl €CTECTBEHHOHAYUHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (U3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE COJEp>KaHUs
XUMHH, OMOJIOTUH, reorpaduu, aCTPOHOMHMH U CIIELMATIbHBIX AUCIUIUIMH (TEXHUYECKas]
MEXaHHUKa, AJIEKTPOTEXHUKA, JJICKTPOHHMKA W Ap.). YueOHas auciuriauHa «Duzmka
CO3/1a€T YHUBEPCAJIbHYIO 0a3y Uil U3ydeHus o01ienpodeccuoHaIbHbIX U CTIEIMATbHBIX
OUCLUIUIMH, 3aKIaabiBasi PyHIAMEHT JUJIS IOCIEAYIOIIEro O0y4YeHUs CTYAEHTOB.

OO6nanast TOru4ecKoil CTPOMHOCTBIO M OMUPASICh HA DKCIIEPUMEHTAIbHBIE (aKTHI,
yueOHasg naucuuiiinHa «®Pu3uka» GOpMHUPYET Yy CTYAEHTOB NOJJIMHHO Hay4dyHOE
MUpPOBO33peHue. Pu3HKa SBISETCA OCHOBOM YYEHHs O MAaT€pUaIbHOM MUDPE M PELIAET
npoOsieMbl 3TOoro Mupa. M3ydenue ¢uszuku B mpodecCHOHAIBHBIX 00pa30BaTEIbHBIX
OpTraHM3alUsX, pPEaTU3yIOMINX O00pa3oBaTENbHYI0 MPOrpaMMy CPEIHEro OOIIero

ooOpazoBanus B mnpenenax ocpoeHuss OIIOII CIIO na 06a3e OCHOBHOro OOIIEro
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o0pa3oBaHMs, HMMEET CBOM OCOOEHHOCTH B  3aBUCUMOCTH  OT  mpoduis
npoecCHOHaTBbHOTO 00pa3oBaHUsl. OTO BBIPAKAETCA B COJCPKaHUM OOYyYCHHUS,
KOJIMYECTBE YACOB, BHIICISIEMbBIX HA U3YUYCHHUE OT/ICIbHBIX TEM MPOTrPaMMBbI, IITyOUHE UX
OCBOCHHS CTyJEHTaMH, O0BbEME U XapakTepe NPAKTUYCCKUX 3aHATHHA, BHIAX
BHEAYIUTOPHOU CaMOCTOSITENbHOU PAOOTHI CTYJEHTOB.

B comepxanunm y4eOHOW MUCHMIUIMHBI 1O (U3UKE TIPU  TMOJATOTOBKE
oOydamomuxca 1o npodeccun TexHOIOTHUYecKoro mnpoduis mnpodeccuoHaTIbHOTO
oOpa3zoBaHus NPOGUILHON COCTABIISIFOLIEH SBISIETCS pa3fen «IIEeKTPOJUHAMUKAY, TaK
KaK OOJIBIIMHCTBO MPO(ECCHi U CNCIUATbHOCTEH, OTHOCIIIMXCS K 3TOMY IPOQUIIO,
CBSI3aHBI C JJIEKTPOTEXHUKOU U DJIEKTPOHUKOMU.

Teoperndeckne cBeneHus 1O (PU3NKE JOMONHSIIOTCS JIEMOHCTpAIUsIMU U
71a00paTOPHBIMU pabOTaMH.

Nzyuenune  oOmeoOpazoBarenbHONM  yueOHOM — aucnuruimabl  «Dusuka
3aBEpINAeTCs TMOJBEICHUEM HTOrOB B (OpME JK3aMeHa B paMKaxX MPOMEKYTOUYHOMN
arrecrauuu ctyneHToB B mpouecce ocBoenusi OITOIT CIIO ¢ momydeHueMm cpemgHero
obmero oopazosanus (ITITKPC).



2. PE3YJIbTATBI OCBOEHHUA YUYEBHOM JUCIIUIIINHBI

OcBoeHue COACPKAHUA y‘I€6H0ﬁ JUCITUIIIINHBI «CDI/ISI/IKa», obecnieunBaeT

JOCTHXKCHUC 06y‘-IaIOHII/IMI/IC$I CIICAYyOIUX PE3yJIbTATOB!

* JIUMHOCMHBbIX.

YYBCTBO TOPJIOCTH M YBAXEHHUS UCTOPUMU U JTOCTHIKEHHSIM OTE€YECTBEHHOM
(bu3HUecKoil HayKu;

¢u3nyecKku rpaMOTHOE MOBEACHHE B MPOPECCHOHATBHON JEATENLHOCTH U
ObITY Mpu 0OpaIIeHUH C MPUOOPAMU U YCTPOHUCTBAMH;

TOTOBHOCTh MHPOAOJKEHUS O00Opa30BaHMsI WM IOBBIIIEHUS KBAIM(PHUKALUUA B
N30paHHON TPOEeCcCHOHATBHON JIEATENIbHOCTH U OOBEKTUBHOE OCO3HAHHE
ponu (U3NYECKUX KOMIIETEHIIUI B 3TOM;

YMEHHE HCMOIb30BaTh JOCTHIKEHHUSI COBPEMEHHOW (U3NYECKON HayKH U
¢duznyecKux TEXHOJIOT U TUISL HOBBIIIEHUS COOCTBEHHOI'O
MHTEUIEKTYaJbHOTO  pa3BUTHS B BBIOpaHHOW  mpogecCHOHaIbHOU
NESTENbHOCTH;

YMEHHE CaMOCTOSITENIbHO J100bIBaTh HOBbIE JJIsl ce0s (hU3MuecKue 3HaHu,
UCTIOJIb3YS IOCTYIHBIE NCTOYHUKH WH(OpPMALIUH;

YMEHHE BBICTPaUBAaTh KOHCTPYKTUBHbIE B3aMMOOTHOILICHHUS B KOMAaHJE IO
pelIeHHIo 00X 3aa4;

YMEHUE YIpPaBJIsTh CBOEW IO3HABATEIBHON JE€ATENbHOCTHIO, IMPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOI'O Pa3BUTHS;

° MemanpeOMemnbzx:

UCTIOJb30BAaHUE PA3NIUYHBIX BUAOB TO3HABATEIHHOW JEATEIBHOCTH IS
peuieHust (pU3MUECKUX 3a7ad, NPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmroJieHusl, ONMCAHUA, H3MEPEHUs, HKCIEPUMEHTAa) [UIsl HW3Y4YEHUs
Pa3JIMYHBIX CTOPOH OKPYKAIOILIEN JEUCTBUTEIBHOCTH;

UCIIOJb30BAaHUE OCHOBHBIX MHTEUIEKTYQJIbHBIX OINEpaldii: MOCTaHOBKHU
3amaun, (GOpPMYyITUPOBAHWE THUIOTE3, aHAIM3a W CHHTE3a, CpaBHEHUS,
000011IeHHsI CUCTEMAaTU3alliu, BBISIBICHUS IPUUNHHO-CIICICTBEHHBIX CBsI3€l,
MOKWCKAa aHAIOroB, (HOPMYIUPOBAHHS BBIBOJOB IS M3YYCHHUS DPA3TUUHBIX
CTOPOH (U3NYECKUX OOBEKTOB, SBICHUA U TPOIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCSI B MPO(ecCHOHAIBHON cdepe;
YMEHHE TeHEPUPOBATh HJIEH U OMPEICIATh CPEACTBA, HEOOXOANUMBIE JITIST UX
peanu3aluy;

YMEHHE HCIOJIB30BaTh PAa3IMUHbIE UCTOYHUKHU I MOJy4eHUs (HU3MUECKON
uHpOpMAIUH, OIIECHUBATh €€ JOCTOBEPHOCTH;

YMEHHE aHAIM3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3IMYHBIX BUAAX;
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yMEHHUE MyOJIMYHO NPEACTABIIATH PE3YJIBTATHl COOCTBEHHOIO MCCIEI0BAHMS,
BECTH JUCKYCCHH, JOCTYIHO U TAPMOHUYHO COYETast COJEp:KaHnue u (HOpMBI
npeacTaBisieMoi nHdopmaluu;

*  npeoMemHbIX:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUA O PpOIM ©W MecTe (QU3UKU B
COBPEMEHHOW HAay4YHOW KapTUHE MHPA; MOHUMAaHUE (PU3NYECKON CYIIHOCTHU
HaOMroMaeMbIx BO BceneHHoW siBieHMil, ponmu Qu3uku B (HOpMHPOBAHUU
Kpyrozopa " (PyHKIHOHAIBHOW TPaMOTHOCTH YEJIOBEKA [UJISi pEHICHUs
MPaKTUYECKUX 3a]1aY;

BJIQJICHUE OCHOBOIIOJIAraroIUMU buzngIecKuMu MOHATUAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMH; YBEPEHHOE HCIIOJIb30BAHUE
(bu3nIECKO TEPMUHOIOTHHI U CUMBOJINKH;

BJIQJICHUE OCHOBHBIMU METOJAMHM HAy4YHOI'O IO3HAHHUS, UCIIOIb3YEMBIMHU B
¢busnke: HAOIIOICHUEM, ONTMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

ymeHue  oOpabaTbiBaThb  pe3yJbTaTbl  U3MEpPEHUH,  OOHApYKUBAThH
3aBHCUMOCTb MEXIY (PU3NUYECKHUMH BEIUYUHAMH, OOBACHATH IMOJIyYECHHBIE
pEe3yNbTaThl U AENaTh BHIBOAbL;

c(OpMUPOBAHHOCTh YMEHUS pelIaTh PU3NUECKHUE 3a/1a4H;
cOPMUPOBAHHOCTh yYMEHHUA NPHUMEHATh TOJIYYEHHbIC 3HAHUS IS
o0BsicHeHUs (GU3UUECKUX SIBJICHUN B MPUPOJIE, MPOPECCUOHAIBHON cdepe u
JUTS IPUHATHSA NPAKTUYECKUX PEIICHUI B IOBCETHEBHOW KU3HH;
c(hOpMUPOBAHHOCTh COOCTBEHHOW IMO3UIIMM I10 OTHOIICHUIO K (pU3MUecKoit
uH(popMaIuy, NoJIy4aeMor U3 pa3HbIX HICTOYHUKOB.



3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILINHBI

3.1. O6beM yueOHOI TUCHUILINHBI U BU/bI Y4eOHOH padoThl

Bup yueOHol paGoThI Obnem
4acoB
O0beM 00pa3oBaTe/IbHON HATPY3KH, YaC 270
O0si3aTeibHasi Ay IMTOPHAsI yueOHAasi HArpy3Ka (Bcero) 180
B TOM YHCJIE:
1abopaTOpHBIC 3aHITHUS 23
KOHTPOJIbHBIC PAaOOTHI 13
CamocrosiTesibHasi padoTa o0yyaromerocsi (Bcero) 90
IIpoMeskyTOUYHASA aTTecTAUA B (pOpMeE IK3aMeHAa 6
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3.2. TemaTnuyeckoe IJIAHUPOBAHNE C CO/IePKAHUE YUeOHO! TMCUMILUIMHBI M C OlpeJejieHHeM OCHOBHBIX BH/JI0B yueOHOM

AeATeIbHOCTH 00y YA IIMXCH

HaunmeHnoBanue
pa3esioB U TeM

Coaepxxanue yueOHOro marepuana u GopMbl OpraHu3anNU
AeATeIbHOCTH 00y4aroIMXCH

O0bem
4acoB

OcHOBHBIE BU/IbI 1eATEIbHOCTH
o0y4yaromuxcs

1

4

1 ®usuka — pyHIaMeHTalIbHAS HAayKa O TIPUPO/IE.
EcTecTBeHHO Hay4YHBIM METOJ| TMO3HAHUS, €T0 BO3MOXHOCTH W TPAHHUIIBI

Beenenne PUMEHUMOCTH. DKCIEPUMEHT U TEOPHUsI B IIPOLIECCE TO3HAHUS TPUPOIBI.

2. ®umsuueckas BenuunHa. Dusmueckue 3akoHbL [loHATHE O (U3MUECKON
KapTUHE MHpa

VMenus MocTaHOBKH IeJIei
JeSITCIIBHOCTH, TUTAHUPOBAHUS
COOCTBEHHOM JIEATENBLHOCTH IJIST
JIOCTHIKCHHMS ITOCTABIICHHBIX LICIICH,
MIPEABUIACHUS BO3MOYKHBIX
pPEe3yJAbTATOB TUX JICUCTBUI,
OpTraHU3aIui CAMOKOHTPOJIS U
OLICHKH TOJIYYCHHBIX PE3yJIbTaTOB.
Pa3BuTHe CIIOCOOHOCTH SICHO H
TOYHO HM3JIaraTh CBOU MBICIIH,
JIOTHYECKU 00OCHOBBIBATH CBOIO
TOYKY 3pEHUS, BOCIPUHUMATH U
aHATM3UPOBATH MHEHHSI
co0eceIHUKOB, MPU3HABas IIPABO
JPYTroro 4ejoBeKka Ha HHOE MHEHHE.
[IpousBenenne namepeHus
(U3MYECKUX BEIIMYNH U OIICHKA
TPaHUIIBI TOTPEITHOCTEH U3MEPEHUH.
[IpencraBnenue rpaHUIIbl
MOTPENTHOCTEN U3MEPEHUN MTPU
MMOCTPOCHUU TPauKOB. Y MEHHE
BBICKA3bIBATh TUITOTE3bI IS
00BACHEHHT HAOIIO1aEMBIX
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SBJICHUM. YMEHHE NpeyIararh
MOJIEIIU SABJICHUIN. Y Ka3aHUE TPAHUL
MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB. [31105%k€HEe OCHOBHBIX
ITOJIOXKEHUN COBPEMEHHOM HAYYHOU
KapTuHbl Mupa. [Ipusenenue
IIPUMEPOB BIUSAHUS OTKPBITHI B
¢bu3nKe Ha Mporpecc B TEXHUKE U
TEXHOJIOTMH IPOU3BOJICTBA.
Ucnonp3oBanne MuTepHeTa 11
MOUCKa UHPOPMALIUH.

Pa3zgea 1. Mexanuka

38

Tema 1.1
Kunematuka
MaTepHalbHON TOUKHU

Coaep:xxaHue y4eOHOro MaTepuaJia

1. MexaHHYECKOE ABHOKCHHUEC U €TI0 OTHOCUTCIIBHOCTD. HepCMCH_ICHI/IC. HyTB.

CKOpOCTb.

2. IlpsimonuHEHOE paBHOMEPHOE ABH)KEHHUE.

3. Yckopenue. [IpsmonnHeliHOe paBHOYCKOPEHHOE JIBHKEHUE.

4. Ilepemeriienre nMpy paBHOYCKOPEHHOM JIBUXKEHUHU.

5. CBoOOIHOE TIaJIEHHUE.

6. JIBrxeHue Tena OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

7. PaBHOMEpPHOE JBUKEHUE IO OKPYKHOCTH.

10

[IpencraBneHne MEXaHUIECKOTO
ABWOKCHUS TCJIa YPaBHCHUAMU
3aBHCHUMOCTH KOOPJIUHAT U
MPOEKIMEN CKOPOCTH OT BPEMEHH.
[IpencraBneHne MEXaHUIECKOTO
JBIDKCHHUS Tea rpapukaMu
3aBHCUMOCTH KOOPAHHAT H
MPOEKIMEN CKOPOCTH OT BPEMEHH.
OnpeneneHre KOOpauHaT
HPOWICHHOTO MyTH, CKOPOCTH U
YCKOpEHHS TeJa 1Mo rpadukam
3aBHCHMOCTH KOOPJIUHAT U
MPOEKIM CKOPOCTH OT BPEMEHH.
OmnpeneneHre KOOpauHaT
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JlabopaTopHbie padoThI

KonTposbnas padora Nel «KunemaTtuka»

CamocrosiTesibHasag padora oOyuawmmxcs. KuHematnka marepuanbHOM
TOYKHN

[onroroButk noknaa: Ponb pusmku B TEXHUKE.

[MoaroroBuTk noKiIa: [IBMKEHUE TENA MO OKPYKHOCTH.

MPOMIAEHHOIO MYTH, CKOPOCTH U
YCKOPEHHUS TeJa M0 YPaBHEHUSAM
3aBUCUMOCTHU KOOpPJMHAT U
MPOEKIIMH CKOPOCTH OT BPEMEHHU.
IIpoBeneHue CpaBHUTEIBLHOTO
aHaJIN3a PaBHOMEPHOT'O U
PaBHONEPEMEHHOTO ABUKECHUH.
VYKka3zaHue UCTIOJIb30BAHUS
MOCTYNATEIbHOrO0 ¥ BPallaTeIbHOTO
JIBIDKEHUH B TEXHUKE.
[IpuoGperenue onbiTa pabOTHI B
TPYIIIE C BBINOJHEHUEM PA3IMYHBIX
coIMabHBIX poseil. PazpaboTka
BO3MOYHOM CUCTEMBI IEUCTBUI 1
KOHCTPYKIIUU ISt
AKCIEPUMEHTAIBHOTO OIPENEIEHUS
KMHEMaTUYECKUX BEJH-

yuH. [IpeacraBnenue nHGpopmanun
0 BUJIaX JIBIKCHUS B BUC TaOJHUIIBI.

Tema 1.2. 3aK0HEBI
mexaHuku HeroToHa

Coaep:xxanue y4eOHOro MaTepuaJia

1. ITepBoiit 3axkoH HetoToHA

2. Cuna. Macca. Mmmybc.

3. Bropoii 3akoH HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKOW JUHAMUKH.

4. Tperuii 3akoH HbroToHa.

16
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5. 3akoH BceMupHOro TAroTeHusl.

6. I'paButanmonHoe nosie. Cuia TsSHKECTH.

7. Bec Tena. Cuna ynpyrocTu.

8. Cuna tpenusi. Bunbl cuibl TpeHuUs.

9. JIBmxeHue Tena Mo JSMCTBHEM CHIIbI TSKECTH.

10. /IBm>xeHue Temna moj AeHCTBUEM HECKOIbKHUX CHIL.

JlabopaTopHblie padoThI:

1. JIBm>keHue Tea Mmoji IeMCTBUEM MOCTOSIHHOM CHJIBI 2
2. N3yueHne 0coOEHHOCTEH CHIIBI TPEHHUS
Kontpoabnas padora Ne2 «3akonbl Mexannku HoroToHa» 1
CamocrosiTeibHas padoTa o0y4yaommxcsi 3aKOHbI MeXaHUKH HproToHa
[ToaroroBuTh npezenrtannto: CUIbI B IPUPOJE. 8
[ToarotoButs pedepat: u.HproTOH — co3maTenb KIacCuIecKon hU3uKu
Tema 1.3 Conep:xkanue y4yeOHOro MaTepuaJia 12 IIpuMeHeHne 3aKOHA COXpaHEHUS

3aKOoHBI COXpaHCHUA
B MCXaHUKC.

1. 3akoH coxpaHEHMs UMITyJIbca. PEakTHBHOE IBUKEHUE.

2. Pabora cwisl. Pabora moTeHaibHbIX CHT.

3. Momnocts. KITI.

4. OHeprus. Bunsl 3Hepruu.

5. 3aKOH COXpaHEHUsI MEXaHUYECKOU 3Hepruu. [I[puMeHeHrne 3aKOHOB
COXpaHEHHS.

MMITYJIbCa JUJISl BEIYMCIICHHUS
W3MEHEHUN CKOPOCTEN TeJ IPH UX
B3aUMOJICUCTBUSAX.

N3mepenune paboThI CHIT U
U3MEHEHUE KUHETUYECKOW DHEPTUH
Tesa. Beranciaenue paboTel CHil U
WU3MEHEHUSI KUHETUYECKON SHEPIUu
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JlabopaTopHblie padoThI:
1. 3y4eHue 3aKoHa COXpaHEHHs UMITYJIbCA.
2. CoxpaHeHHe MEXaHUYECKON SHEPTrUM MPHU JIBUKEHUH TeJIa MO IEUCTBUEM

Tea. Beluncienne noTeHnuaibHON
SHEPTUH TeJ B TPAaBUTAIIHIOHHOM
nosne. OnpeaeneHre NoTeHIMalIbHON

CHUJIBI TSYKECTU U YIIPYTOCTH. 4 SHEPruM ynpyro aepopmMupoBaH-
3. CpaBHeHue pabOThI CUJIbI C U3MEHEHUEM KMHETHYECKOM SHEPruu Tea. HOTI'O T€JIa 10 U3BECTHOMU
4. 3ydeHue 3aKOHOB COXpAaHEHHUs HAa IPUMEPE yIapOB MIAPOB nedhopMaIuy 1 )KeCTKOCTH TeTa.
OAITMCTUYECKOTO MasITHHKA. [IpumeHeHue 3aKkoHa COXpaHEeHUs
Kontpoabnas padora Ne3 «3akoHbI COXpaHEeHUS] HMITYJIbCA U JHEPIUID) 1 MEXaHWYECKOM IHEPTUU IPHU
CamocrosiTesibHasi padora 3aKOHBI COXPAaHEHUS] B MEXaHUKE 6 pacudeTax pe3yJabTaToB
ITonroroButs coobieHue: PeakTHBHBIE TBUTATENN. B3aUMOJICUCTBUI Tell
[ToxroroButs pedepat: Buabl snepruu B pupoie. BzanMHbIe npeBpaiieHus TPaBUTALMOHHBIMU CUJIAMHU U
CUJIaMU YTIPYTOCTH. YKa3aHue
rpaHul] IPUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3aHue yaeOHbIX
JTUCUUILIINH, TIPU U3YYEHUU KOTOPBIX
WCIIOJIB3YIOTCSI 3aKOHBI COXPAHECHHUSI.
Pa3nea 2. «OcHoBbl MKT 1 TepMoanHAMUKN». 24
Tema 2.1 Conep:xkanue y4yeOHOro MaTepuaJia 18 BeInonHeHne 3KCrepuMeHTOB,
OcnoBsl MKT. 1. MKT. KonuuectBo BemiecTBa. ABorajapo. CIyXKalux 111 000CHOBaHUS

CaoiicTBa Tena

2. Bpoynosckoe neuxkenue. uddysus. Cuibl 1 3HEPTUS MEKMOJIEKYISIPHOTO
B3aUMO/ICHCTBUS.

3. CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIBIX TEIl.

4. CKOopoCTH JBMKEHUSI MOJIEKYJ U UX U3MEPEHHE.

5. UneanpHblii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH T'a30B.

6. Temnepatypa u ee usmepenue. TepMoauHaAMHUUECKas IIKajia TeMIIepaTyp.

7. 'a30BbIE 3aKOHEIL.

8. YPaBHeHI/IG COCTOsIHHA UJCAJIBHOTO I'a3a. MOJ'I?[pHaSI ra3oBas IMOCTOAHHAas.

MOJIEKYJISIPHO-KMHETUYECKOMN
teopun (MKT). Pemenne 3anau ¢
IIPUMEHEHUEM OCHOBHOT'O
YpaBHEHHUS MOJIEKYIISIPHO-
KMHETUYECKON TEOPHH T'a30B.
OnpeneneHune napaMeTpoB
BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHHUHU
YpaBHEHUS COCTOSHUS UI€aTLHOTO
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9. CgoiicTBo mapoB. Ucnapenue u konaeHcanus. HaceieHHsii nap u ero
CBOMCTBA.

10. BnaxHocTh Bo3ayxa. Touka pochl.

11. Kunienue. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JaBJICHHUS.
[TeperpeTslit map U €ro UCNOJIb30BAHUE B TEXHUKE.

12. Kunkocts. [ToBepxHOCTHOE HaTsKEHHE )KUIKOCTU. Kanuisapraoe
SIBIICHUE.

13. TBepaple Tena. MexaHndeckue cBOMCTBA TBEPBIX Tell. 3akoH I'yka.

14. ITnaBnenue u kpuctaym3anus. TemioBoe paciupeHne TBEPABIX TEN U
JKUJKOCTEH.

JlabopaTopHblie padoThI:

1. I3MepeHune BIaKHOCTH BO3yXa.

2. 3mepenue NoBEpXHOCTHOTO HATSXKEHUS KUIKOCTH.

3. M3ydenue negopmaiiuul pacTsKeHHUS.

4. zyyenue npoliiecca KpUCTALTU3AIUH.

5. M3ydeHue TemioBoro paciMpeHust TBEpI0ro Tena.

6. M3ydyeHne ocoOEHHOCTEH TETJIOBOIO PACIIUPEHUS BOBI.

Kontpoabnas padora Ne4 «OcnoBbl MKT. CBoiicTBa Tesia»

CamocrtositenbHas padora OcHoBbl MKT. CBoiicTBa Tena
[ToarotoButs pedepat: Kuakue KpUcTallbl B TEXHUKE.
[ToarotoBuTh npeseHTanuio: YenoBek U OKpysxaromias cpefa.
[ToaroToBUTH MPOEKT: 3arpsi3HEHHE aTMOC(EpHI.

raza. OmnpejeneHue napaMmeTpoB
BEIIECTBA B ra3000pa3HOM
COCTOSIHUM M MPOUCXOIALIUX
MIPOIIECCOB IO Tpadukam
3aBucumoctu p (T), V (T), p (V).
DKCIEPUMEHTAILHOE HCCIIEIOBAaHUE
3asucumoctu p (T), V (T), p (V).
[Ipencrasnenue B Buae rpadukoB
M30XOPHOT0, H300apHOTO U
HU30TEPMHUYECKOTO MPOIIECCOB.
Brruncienue cpennen
KHMHETHUYECKOM 3HEPTUU TEMIOBOTO
JBUKEHUS MOJIEKYII 110 U3BECTHOM
TEeMIIepaType BEIIeCTBA.
Bricka3piBaHKE TUNIOTES 115
00BbsSICHEHUST HAOJTI0JaeMBIX
SBJICHUN. YKa3aHUE IPaHULL
MPUMEHUMOCTH MOJIENN
«HAaealnbHbIN ra3» u 3akoHoB MKT.
N3mepenune BIIa)KHOCTH BO3/TyXa.
Pacuer konuyecTBa TEIIOTHI,
HEOOXOIUMOTO JJIsl OCYIIECTBICHUS
Ipoliecca nepexo/ia BeIecTBa u3
OJIHOTO arperaTHOrO COCTOSIHUS B
Ipyroe. JKCIIEpUMEHTAIbHOE
HCCJIEIOBAHUE TETJIOBBIX CBOWCTB
Beuectra. [IpuBenenue npumepos
KalWUIPHBIX SIBJICHUH B OBITY,
pupoze, TexHuke. Mccnenosanne
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MEXaHUYECKHUX CBOIMCTB TBEPBIX
tei. [Ipumenenue gpusnueckux
HOHATHUH U 3aKOHOB B y4eOHOM
Marepuae npodhecCHOHAIEHOTO
xapakTepa. Mcnonb3oBanue
WurepHera 11 noucka
uHpOpMaLIUK 0 pa3paboTKax U
IPUMEHEHHUAX COBPEMEHHBIX
TBEPJBIX H aMOP(PHBIX MAaTEPHAIIOB.

Tema 2.2.
TepMoaunamuka

Conep:xkanue y4yeOHOro MaTepuaJia

1. BuyTpeHnHss sHeprus. BHyTpeHHss 3Heprus uaeanbHoro rasa. Pabora B
TEPMOJUHAMUKE.

2. TennmoeMKOCTb. YpaBHEHHE TEIJIOBOTO OasiaHca.

3. IlepBblii 3aK0H TepMOAMHAMUKH. V30mpoLiecchl.

4. Ilpunuun nevictBus TerioBod mamuabl. KITJT .

5. Bropoe Hauano TepMoauHaMuKH. TeruioBele MauHbl. OXpaHa MPUPOJIbI.

JlabopaTopnas pabora

Kontpoabnas padora Ne5 « Tepmoaunammuka»

CamocrosiTesibHasi padora. TepMoauHaMuKa.

[ToaroroButs coobmenue: [Ipodaemsr u mytu noseimenust KI1/] rernoBbix

nsurarenei. [loaroroButs npoekt: MoaenupoBaHue TENIOBOTO JABUTATEIS.

[MoarotoButs pedepat: C. KapHo — co3znaTens TepMOIUHAMUKH.

H3MepeHne KoIu4ecTBa TEIUIOTHI B
mpoleccax Terionepenaun. Pacuer
KOJINYECTBA TETUIOTHI,
HE00XOUMOTO ISl OCYLIECTBICHUS
3aJJaHHOTO TpolLecca ¢
Teruionepenayeil. Pacuer nsmenenus
BHYTpPEHHEH HEpPIruu Tel, paboThl U
NepeaHHOTO KOJIMYECTBA TETUIOTHI C
MCII0JIb30BAaHUEM TIEPBOI0 3aKOHA
TepMouHaMHKH. PacueT paboThl,
COBEPIIECHHOU Ta30M, MO rpaduKy
3aBucuMocTH p (V). Beruucnenue
paboThl raza, COBEpLICHHOMN Npu
U3MEHEHHH COCTOSIHUS 110
3aMKHYTOMY IIMKIy. Beruncienue
KITJI mpu coBepiieHur razom
paboThI B IpoLieccax U3MEHEHUS
COCTOSIHHS TIO 3aMKHYTOMY IIHKITY.
OOBbsicCHEHHE TPUHLIUIIOB 1EUCTBUS
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TEIUIOBBIX MaIIuH. JleMoHCTparus
posM (PU3KMKU B CO3JIaHUM U
COBEPILIEHCTBOBAHUH TEILIOBBIX
nBurarenei. M3noxenue cytu
HKOJIOTHYECKUX MPOOIIeM,
00yCJIOBJICHHBIX pa0OTON TETIJIOBBIX
JIBUTATENICH U MIPEUI0KEHUE ITyTH
UX pelIeHus. YKa3aHHe I'paHHuIl
PUMEHUMOCTH 3aKOHOB
TEPMOJMHAMHKH. Y MEHUE BECTH
JTUAJIOT, BBICIYIIMBATh MHEHHE
OIIOHEHTA, y4aCTBOBATh B
JUCKYCCHM, OTKPBITO BBIpaXaTh U
OTCTaMBaTh CBOIO TOUYKY 3PEHHS.
VYka3anue yueOHbIX AUCLHUILINH, IIPU
U3YYEHHH KOTOPHIX UCTIONB3YIOT
yueOHbIi MaTepuan «OCHOBBI
TEPMOUHAMUKI

Pa3pnen 3. «QaekTpoanHaMHuKa»

54

Tema 3.1
DIIEKTPUUYECKOE T0JIe

Conep:xxanue y4eOHOro MmarepuaJia.

. :‘)J'ICKTpI/I‘IeCKOG roJie. 3aKoH COXpPAaHCHH:A JJICKTPHUUICCKOI'O 3apsaa.

. 3axon Kyiona.

. DnekTpuueckoe nojie. HanpsskeHHOCTh 3JIEKTPUYECKOTO TOJIS.

. [IpuHIUI cynepno3uuuu noyeu.

. [IpOBOTHUMKY ¥ AUDIIEKTPUKH B DIEKTPUYECKOM IIOJIE.

. HOTGHI_II/I&]'I. PasHocTh INOTCHINAJIOB. :‘)KBI/IHOTGHHI/I&]'IBHBIC I10JI4.

. BelecTBo B 2J1EKTPUYECKOM M0JIE. DIEKTPOEMKOCTD.

R NN B W| N —

. Konnencatopsr. CoeqHeHNE KOHIEHCATOPOB.

12

Brrancnenune cuin B3auMOACHCTBUS
TOYEYHBIX JIEKTPUUECKUX 3aPSJIOB.
BrrunciieHue Hanps>KeHHOCTH
AJIEKTPUYECKOTO MOJIS OJJHOTO U
HECKOJBKHX TOYCUHBIX
AIEKTPUYECKUX 3apsiI0B.
Brrunciaenue nmoTeHmana
AIEKTPUYECKOTO MOJIsL OAHOTO U
HECKOJBKHX TOYCUHBIX
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9. DHeprus 3NEKTPUIECKOTO TOJIA.

JlabopaTopHbie padoThl.

KonTposbHas padora Ne6 « DiieKTpuyeckoe mose

CamocTtosiTeibHas padoTa DJIEKTPUYECKOE TOJIE.
[Toarorosuts noknaxn: Mcropus oTkpbiTus 3akoHa KyroHa.
[TonroroBuTs npe3eHTanno: BUbl KOHAEHCATOPOB.

AIIEKTPUYECKUX 3apsAI0B.
H3MepeHne pa3HOCTH MOTEHIIMATIOB.
N3mepenue sneprumn
AIIEKTPUYECKOTO TIOJISI 3apSyKEHHOTO
KOHJIeHcaTopa. Beruucnenue
SHEPTHUH IEKTPUUYECKOTO OISt
3apsHKEHHOTO KOHEHcaTopa.
Pa3paboTka miaHa u BO3MOXKHOM
CXEMBbI JEUCTBUHI
AKCIIEPUMEHTAJILHOTO ONPEIEICHUS
AJIIEKTPOEMKOCTH KOHEHcaTopa 1
JIUBIEKTPUUECKON IPOHUILIAEMOCTH
BeniecTBa. [IpoBenenue
CPaBHUTEIBLHOTO aHAJIN3a
rPaBUTAIMOHHOTO U
NIEKTPOCTATUYECKOTO MOJIEH.

Tema 3.2 3aKoHBI
OCTOSIHHOTO TOKA.

Coaep:xanue y4eOHOro MmatepuaJia.

1. Dnexrpuueckuii Tok. Cuia Toka. [I1oTHOCTH TOKA.

2. 3akon Oma Ju1sl yyacTKa LEeMu.

3. 3aBHCHMOCTB JIEKTPUUYECKOTO CONIPOTUBIIEHUS OT apaAMETPOB
IMPOBOJHHUKA, OT TEMIICPATYPHI.

4. 3axod OMa 1 OJHOU LIEMH.

5. TennoBoe neicTBue Toka. 3akoH Jlxxoyins — Jlenna.

6. PaGoTa 1 MOLTHOCTB 3JIEKTPUYECKOI0 TOKA.

7. DNEKTpUUECKUN TOK B pa3HbIX CPEAaAX.

8. [NomynpoBoauuku. [lomynpoBoAHUKOBBIE MO, TPAH3UCTOP.

18

JlaGopaTopHbie padoThI:

1. Onpenenenue 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI UICTOYHHUKA TOKA.

2. N3yuenue 3axkoHa OMa 715 TOJIHOM LieTy.

N3mepenne MomHoCcTH
AIIEKTPUUYECKOT0 TOKa. M3mepenue
OCu

BHYTPEHHETO CONPOTUBICHUS
HCTOYHUKA TOKa. BeimonHnenue
pacyeToB CHIIbI TOKA U HANPSHKCHUH
Ha y4acTKaX 2JIEKTPUYECKUX LEIEeH.
OOBbsicHEHHE Ha ITpUMeEpe
AIEKTPUYECKOM LIETH C IBYMS
ncrounnkamu Toka (3/1C), B kakom
CJIydae MCTOYHHK JIEKTPUIECKON
SHEPIUU paboTaeT B PeXKUME
TeHEepaTopa, a B KAKOM — B PEKHIME
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3. IlocnenoBarenbHOE U MApAIEIbHOE COEIUHEHUE IPOBOJHUKOB.
4. OnpeneneHue TeMIiepaTypbl HUTH JIAMITbl HAKAJIMBAHMSL.
5. Onpenenenue KIIJ anexTpuyueckoro yaiHuKa.

KonTpoabnast padora Ne7 «3aKoHBI IOCTOAHHOIO TOKa».

norpebutens. OnpeneneHue
TeMIepaTypbl HUTH HaKaJIUBaHUS.
M3mepeHue 31eKTpUuecKoro 3apsaia
aneKTpoHa. CHATHE BOJIBTAMIIEPHON

CamocTosiTe/ibHas padoTa 3aKOHBI TOCTOSTHHOTO TOKA. 9 XapaKTEPUCTUKU THOAA.

[ToaroToButs coobmieHue: Mcnonbp3oBaHue MNEKTPUIECKOTO TOKA B TEXHUKE. [IpoBeneHne cpaBHUTETBHOTO

[ToarotoBuTth pedepart: ['a3oBbie pa3psisl B aTMochepe. aHaJIn3a MOJTYIPOBOAHUKOBBIX

Pemmth 3a1aum 1715 TOATOTOBKY K 9K3aMEHY. JTMOJIOB ¥ TPHOJIOB.

[ToaroroBuTh npoekT: Mcnonap3oBanue sHEprocOeperarmnmx TeXHOJIOTUN B HcnonszoBanue MuTepHETA IS

TEXHUKYME. NOWCKa UHPOPMALIUHU O
MEPCIIEKTHUBAX Pa3BUTHUS
MOJTYTIPOBOTHUKOBOM TEXHUKH.
YcTaHOBKa MPUUUHHO-
CJIEZICTBEHHBIX CBA3EH.

Tema. 3.3. Conep:xkanue y4e0OHOro MarepuaJia. 14 W3mepenrie HHAYKIIMM MAaTHUTHOTO
MaruutHoe nosne. 1. B3aumoseiicTBre 3IIEKTPUIECKIX TOKOB. MarHUTHOE ToJIe. noJisi. Beruucnenue cun,

2. BekTop MarHuTHON MHIYKIIMH. JIEUCTBYIOIINUX HA MPOBOJHUK C

3. JleficTBMe MarHUTHOT'O MOJIS HA MIPOBOIHUK C TOKOM. 3aKOH AMIiepa. TOKOM B MarHUTHOM TIOJIC.

4. BzaumoieiicTBie TOKOB. MarHuTHBIN MOTOK. Berauncienue cun, IeiCTBYOIIMX Ha

5. Pabota no nepemMenieHnto MPOBOJHUKA B MArHUTHOM TIOJI€. SIICKTPUYCCKHUMN 3apsifl, IBIKYLIIHICST

6. JlelicTBMe MarHUTHOT'O NOJISl HAa ABMXKyIuiics 3apsa. Cuna Jlopenua. B MariuTHOM ITOJIC.

7. OnpenencHue yAeIbHOTO 3apsiia. Y CKOPUTEH 3apsHKCHHBIX YaCTHII. Vccnenopanue sBIeHUH

8. MaruuTHBIC CBOCTBa BemlecTBa. DeppOMArHETHKY U HX TIPUMEHCHUE. DJIEKTPOMATHHTHON HHIYKIIHH,

JlaGopaTopHbie paGoThI. - CaMOMHIYKIIMH.

Kontponbnas pagora Ne8 « Marautnoe moJie ». Bbruuciienne sHeprun MariuTHOro

CamocTtositenbHas padora. MarautHoe 1noie. 7 nonst. O65ACHEHHE NPHHIHIIA

[ToaroroButh pedepat: A AMIep — OCHOBOIIOJOKHUK AJIEKTPOAMHAMUKH.
TlonroroButh nokian: MarHuTHLIE CBOMCTBA BEIIECTBA.

JIEVCTBUS 3JIEKTPOIBUTATETIS.
OOBbsicHEHHE TPUHLINIIA JEHCTBUS
reHepaTopa 3JIEeKTPUYECKOro TOKa U
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AIIEKTPOU3MEPHUTEIHHBIX TIPUOOPOB.
OObsicCHeHHE TIPUHIINIA JeHCTBUS
Macc-crnekTporpada, yckopurenei
3apsoKeHHBIX YyacTull. O0bsicHEHNE
POJIM MarHUTHOTO TOJISI 3€MJIU B
JKU3HHU PACTEHUM, KUBOTHBIX,
yenoBeka. [I[puBenenue npumepon
MPAKTUYECKOr0 MPUMEHEHHUs
M3Yy4YEHHBIX SIBIICHUH, 3aKOHOB,
npubopoB, ycTpoicT. [IpoBenenne
CPaBHUTEIBHOTO aHAJIN3a CBOMCTB
AIEKTPOCTATUYECKOTO, MATHUTHOTO
Y BUXPEBOTO JIEKTPUUECKHUX MOJICH.
OO0BsicHeHHE Ha TTPUMEPE
MarHUTHBIX SIBIICHUM, TOYEMY
(GU3UKY MOKHO paccMaTpUBaTh Kak
METaAUCIUILITUHY.

Tema. 3.4. Copnepxanue yueOHOro marepuaJa.

DneKTpoMarHuTHas 1. DnexTpoMarHuTHAsE MHAYKIHS. 3aKOH 3J€KTPOMArHUTHON UHTYKIMH.

HWHAYKIOHS. 2. BI/IXpCBOC SJICKTPHUYCCKOC IIOJIC.

3. Camounaykuusi. UHIyKTHBHOCTH. 3aKOH CAMOUHTYKITUH.

4. DHeprusi MarHUTHOTO MOJIA.

5. DneKTpoMarHuTHbIE MPUOOPHI. DIEKTPOIBUTATENb. DIEKTPOTSHEPATOP.

10

JlabopaTopHblie padoThI:
| M3yueHne 31eKTpOMarHMTHON MHIYKIUU.

KonTposabHas padora Ne9 « DiieKTpOMarHuTHasi WHIY KIS,

CamocTtosiTenbHast padoTa. DJIEeKTpOMarHUTHAs UHIYKIIMSL.
[ToarotoButs pedepat: Hukona Tecna — xu3Hb 1 HeOObIYaiiHbIE OTKPBITUS

Paznen 4 « Kose0aHusa U BOJTHBI»
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Tema 4.1
MexaHnyeckue
KOJIeOaHUA U BOJIHBI.

Coaep:xxanue y4eOHOro MmaTepuaa.

1 Mexanuueckue koneOanus. [IpyKUHHBIN 1 MaTeMaTHUECKU MasSTHUKH.

2. IlpeBpalieHre 3HEPTUU NpHU KojaeOaTeIbHbIX JBIKEeHUsAX. CBOOOIHBIE U
3aTyxarolue KojaeOaHus.

3. Beinyxnennsle konebanus. Pezonanc. ABTokone0aHusl.

4. Mexannueckas BosiHa. [IpoobHbBIE M TONEPEYHBIE BOJIHBI.

5. YpaBHeHuUe TIIOCKO# OeryIei BOIHbI.

6. MaTepdepentms u nudpakiys MEXaHUISCKUX BOJTH.

7. 3BYKOBBIE BOJIHBI. YJIBTPA3BYK M €r0 MPUMEHEHHUE.

10

JlabopaTopHbie padoThI:
1. 3y4eHue 3aBUCUMOCTH MEepUOJIa OT JUIMHBI HUTH MasiTHHUKA.

Kontpoabnas padora Nel) « Mexanuveckune KoJie0aHUS U BOJTHBD).

CamocTrosiTejibHas padoTa MexaHnueckue KoieOaHusi ¥ BOJHBI.
[ToaroToBUTH Npe3eHTALUIO: SIBIEHNE PE30HAHCA.

HOIII‘OTOBI/ITB JOKJIana: I_HYMBI, CO31aBaCMbIC PA3JIMYHBIMHU MCXaHU3MaMHU.
[ToaroroBuTh mpoekT: M3yuenue nuaTephepeHIu u AUGpaKIui BOJIH Ha
MOBEPXHOCTH KHUJIKOCTH.

HccnegoBaHnue 3aBUCUMOCTH
nepuoaa konebaHun
MaTeMaTUYECKOro

MasTHHKA OT €ro JJIMHEI, MACCHI U
aMIUTUTYABI KOoJIeOaHuil.
HccnegoBaHue 3aBUCUMOCTH
nepuoa koinebanuii rpy3a Ha
MPY>KWHE OT €T0 MACChl M )KECTKOCTH
IIPY’KMHBI. Beruncienne nepuona
KOJICOAHHMI MaTEMaTHYCCKOIO
MasTHHKA 110 U3BECTHOMY 3HAUCHUIO
ero JuHbL. Beruncnenue nepuoaa
KoJieOaHu# Tpy3a Ha IPYKUHE TI0
W3BECTHBIM 3HAUCHHSIM €TI0 MacChl U
JKECTKOCTH TIPYKHUHBI. BpipaboTka
HABBIKOB BOCIIPUHUMATb,
aHAIM3UPOBATh, IepepadaThIBaTh U
MPEABSIBIATH HHOPMAIUIO B
COOTBETCTBUH C ITOCTABICHHLIMU
3agadamu. [IpuBenenue npumepon
aBTOKOJIEOATEIbHBIX MEXaHUYCCKUX
cucreM. [IpoBenenue
KJIacCHU(pUKAINK KOJICOaHUH.
N3mepenne 1JIMHBI 3BYKOBOM BOJIHBI
Mo pe3yJbTaTaM HaOII0eHUN
uHTep(EepEeHITNHN 3BYKOBBIX BOJH.
HaOnronenue u oObsiICHEHNE
SIBJICHUN HHTEP(EpEeHIINH U
Tru(dpaKIu MEXaHUYECKUX BOJTH.
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IIpencraBnenue obnacteit
NPUMEHEHUS yIbTpa3ByKa U
HEPCIEKTUBBI €r0 UCIIOJIb30BAHUS B
pa3IMyYHbIX 00JACTIX HAYKH,
TEXHHUKH, B MeguLiuHe. M310KeH1ne
CYTH 9KOJIOTHYECKHX TPoOIeM,
CBSA3aHHBIX C BO3JCHCTBUEM
3BYKOBBIX BOJIH Ha OpPraHU3M
YyeJioBeKa

Tema 4.2
DJIEKTPOMAarHUTHBIC
KoJIeOAHUS M BOJHEL.

Conep:xkanue y4ye0OHOro MarepuaJia.

1. Konebarenbusblii kKoHTYp. Ileproa cBoboanbix konebanuii. [IpeBpamienue
HHEPIUu B KoJeOaTeTbHOM KOHTYpE.

2. 'enepaTop He3aTyXaroOMIMX 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

3. Ilepemennsblii TOK. ['eHepaTop NEpEMEHHOT0O TOKA.

4. EMKOCTHOE U UHAYKTUBHOE COIIPOTUBIIEHHE IIEPEMEHHOTO TOKA.

5. 3akon OMa [J1s1 1Ienu IEPEMEHHOT0 TOKaA.

6. Tpancdopmatop. JInHNM IEKTpONIEpeIay.

7. DnexTpoMarHuTHasl BOJIHa, ee cBoiicTBa. Bubpartop I'epuia. OTKpbITHIN
KoJIeOaTeIbHBIN KOHTYD.

8. Nzo06petenue panuo A. C. IlonoBeiM. [TpuHITUTIBEI paguoCBsI3H.

9. lllkana 3J1IeKTPOMarHUTHBIX BOJIH.

12

JlabopaTopHblie padoThI:
1. ’HAYKTHBHOE 1 EMKOCTHOE COIIPOTUBIIEHUE IIEPEMEHHOTO TOKA.

Kontpoabnas padora Nell «JyieKTpOMarHuTHbIe K0JI€OAHNS U BOJTHbBD)

CaMmocrosiTesibHasi padoTa. DJIEKTpOMarHUTHbIE KOJIeOaHHs U BOJHBI.
[ToaroroButs nokiaz: PacpocTpaHeHne Koae0aTeIbHOro ABMKEHHS B
Pa3HBIX Cpelax.

[ToarotoButh coobmenue: CrryTHUKOBBIC aHTEHHBI, IPUHIIUI U JEHCTBUS

HabGnronenue ocipuiorpamMmm
TapMOHHYECKUX KOJICOAHUN CHJIIBI
TOKa B uenu. Mamepenue
AIEKTPOEMKOCTH KOHJIEHCATOpA.
N3mepenne MHAYKTUBHOCTD
KaTymku. MccnenoBanue siBieHuUs
3JIEKTPUYECKOr0 pe30HAHCa B
OCJIEJOBATEILHOM M.
[IpoBeieHnE aHAIOTUU MEKIY
bU3MYECKUMU BETHYNHAMH,
XapaKTEPU3YIOIIMMHU MEXAHUYECKYIO
Y 3JIEKTPOMATrHUTHYIO
KoJyieOaTelIbHbIe CUCTeMbI. Pacuer
3HAYEHUI CHJIBI TOKA U HATIPSHKCHUS
Ha 3JIEMEHTaX LIETH IEPEMEHHOT0
ToKa. McciaenoBanue npuHIyna
nercTBHs TpaHchopmaTopa.
UccnenoBanue npuHOmna AeMCTBUS
reHeparopa NepeEMEHHOr0 TOKaA.
Hcnonb3oBanue MHTepHeTa aiist
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NOUCKa UHPOPMALIUHU O
COBPEMEHHBIX criocodax nepenadn
JJIEKTPOIHEPTHH.

Pa3nen 5 Onruka. 12
Copnepxanue yueOHOro marepuaJia. 12 IIpumeHeHne Ha IpaKTUKE 3aKOHOB
1. Cert. Uctounuku cBeta. CKOPOCTH CBeTa. 3aKOHBI OTPAYKEHUS U OTpaXCHUS U IIPETOMIICHUS
IPEJIOMIICHHUS CBETA. CBETa IPU PELIEHUH 3a1au.
2. 3aKOHBI OTpAXKEHM U TpesioMiieHus cBeta. [lomHOe oTpakeHHue cBeTa. OmnpezeneHue CeKTPaIbHbBIX
3. JInnsel. I'na3 kak onruyeckasd cucrema. OnTHdeckue MpruoopsI. I'paHuIl 9yBCTBUTCIbHOCTH
4. Unrepdepennus ceera. MaTepdepenius B TOHKUX MIeHKax. [Tonockl YEII0BEYCCKOTO I71a3a. Y MCHUE
paBHOH TosMHEL [IpruMeHeHne uaTeppepeHIun. CTPOUTH U300paKeHHS IPEIMETOB,
5. dudpakuus ceeta. AudpakimonHas pemerka. JaBaeMmble MH3aMu. Pacuer
6. [Monspusanus ceeta. [lonsspousl. pacCToAHUA OT JIMH3BL 10
7. Nucnepcus ceera. Bumbl ciektpoB. CrieKTphbl H3Ty4EHUS U TTOTJIOIICHHMS. n300paxeHns npeamera. Pacuer
8. YibrpaduoneToBoe, HHYPAKpaCHOE U3TydYeHHE. PEHTIEHOBCKHE JTyUH. ONTHYECKOH CHIIBI JIHH3BL.
JIaGopaTopHble padoThI: N3mepenne poKyCHOTO pacCTOSTHUS
1. Usyuenune unTep)EpEHIMU U TUPPAKIIAK CBETA. JMH3bL. VICTIbITaHME MOJIeNeH
2. 'pagyMpoBaHUe CIIEKTPOCKOIA U ONPEETICHUE [UTMHBI CIIEKTPaIbHBIX MHKPOCKOIIa 1 TEJICCKOIIa
— HaOmnronenue siBienus
KonTpoabnas pagora Nel2 «OnTuka» HHTEP(EPEHITMH JIIEKTPOMAr HUTHBIX

BOJIH.

CamocrosiTesbHasi padora. Ontuka. 6 HaGmronenne sBnenus nudpaxiuun

IloaroToBUTH IMPE3CHTAHIO: CBeTOBEIC SIBIICHUS B npupone.

[ToaroToBUTH NOKJIaA: IPUMEHEHUE YIBTPaPUOIECTOBOIO U HHPPAKPACHOTO
W3ITy49CHHUS.

HOI[I‘OTOBI/ITB ITPOCKT: CBeTOBBIC SABJICHUS B aTMOC(l)epe.

3JIEKTPOMAarHUTHBIX BOJIH.
HaGumoenne sBineHns moysipru3aiu
AIIEKTPOMATrHUTHBIX BOJTH.
W3mepeHune IIMHbBI CBETOBOI BOJIHEI
10 pe3yJibTaTaM HaOII0CHHS
SIBJICHUS] THTEP(PEPECHIIUH.
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Habmonenue siBnenus nudpakuuu
ceeta. HaGmonenue sBneHus
NOJIIPU3aLUU U TUCIIEPCHUHU CBETA.
ITouck paznuuuili U CXOACTBA MEXKAY
TU(PPAKIMOHHBIM U TUCTIEPCUOH-
HbIM criekTpamu. [IpuBenenue
IIPUMEPOB MOSBIEHUS B IPUPOJE U
WCIIOJIb30BAHUS B TEXHUKE SIBJICHUI
uHTepdepenuu, nudpakuuy,
NOJIIPU3aLUU U TUCIIEPCUN CBETA.
[lepeuncnenne MeTo10B IO3HAHMS,
KOTOpBIE UCIIOJIb30BAHBI ITPH
W3YYCHUU YKa3aHHBIX SIBJICHUM.

Pasznen CneuunajabHas TeOpus OTHOCUTECJIBbHOCTH.

Coaep:xanue y4eOHOro marepuaJa.

OiHIITEHA.

1. lHBapnaHTHOCTh MOAYJS CKOPOCTh CBETA B BakyyMe. [locTynaTsl

2. IlpoctpanctBo u Bpems B CTO.

3. DJIeMEeHTBI PEJISTUBUCTCKON JUHAMUKH.

4. CBsA3b MacCHI OHCPIruu CBETOBBLIX YaCTHII. 9Hepr1/m ITOKOA.

JlabopaTopnas padora

KontpoabHas padora

Pa3nen 6 DiieMeHTHI KBAHTOBOI QU3MKH.

14

Conep:xaHue y4eOHOro MaTepuaJa.

14

1. KBanToBbI€e cBolicTBa cBera. ['uroresa [lmanka.

2. ®otorddexT. 3akonsl hoTorPdexTa.

3. DHeprus, umiyibe Gorona. Tumnsl poTorneMeHTOB.

4. KopnyCKyJasspHO-BOJHOBOM Jyaau3M.

Habnronenre GoTodekTpuieckoro
a(pderra. OOBsICHEHNE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX
npeJicTaBiIeHui. PacueT Mmakcumab-
HOM KMHETUYECKON DHEPTUU
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5. Pa3zButue B3ris0B Ha CTpOEHME BellecTBa. SnepHas moaens aroma. OneiT
Pesepdopna.

6. KBanToBsie noctynatsl bopa. KBaHTOBBIE reHEpaTOPHI-Ta3ephl.

7. Pa,I[I/IoaKTI/IBHOCTB. 3aKkoH PaaAHnO0aKTHUBHOI'O paciajia.

8. CiocoOsbl peructpanuu 3apsokeHHbIX yacTil. Jddext BaBunosa-
Yepenkona

9. CtpoeHue aTOMHOTO Siipa. DHEPTUsl CBA3HU.

10. SAnepnsie peakuun. LlenHas spepHas peakuus. SaepHbIi peakTop.

11. ®usnka 3;1€eMEHTapHBIX YACTHIL.

JlabopaTopnas padora.

KonTpoabHas padora Nel3 «eMeHThI KBAHTOBOH (PM3UKI).

CamocrosiTesqibHasi padoTa. DIEMEHTHI KBAHTOBON (DU3UKH.
[ToaroroButs noknan: AManeKTHYECKOE €IUHCTBO BOJIHOBBIX U
KOPITYCKYJISIPHBIX CBOMCTB 3JIEKTPOMArHUTHOTO M3JIy4ECHHUSL.

HOI[I‘OTOBI/ITB MPE3CHTAINIO: PAAUOAKTUBHOC U3JTYYCHUC U €TI0 BO3I[€I\;ICTBI/IC
Ha JXUBBIC OPTaHU3MBI.

AJIEKTPOHOB NPU (POTORIIEKTPHIEC-KOM
apdexre. Onpenenerre padoThI
BBIX0J1a AJIEKTPOHA 10 rpaduKy
3aBHCUMOCTY MaKCHMAIIBHON
KUHETHYECKOU SHEPTHH (hOTOIIICK-
TPOHOB OT YacTOTHI cBeTa. M3Mepenne
PalOThI BBIXO/IA ANEKTPOHA.
[Nepeurcnenyie mpruOOPOB YCTAHOBKH, B
KOTOPBIX TIPUMEHSCTCS OC3UHEPIIUOH-
HOCTh (potoaddekra. OObsCHEHNES
KOPITYCKY/ISIPHO-BOJIHOBOT'O JTyaii3Ma
cBOMCTB (hoTOHOB. OOBSCHEHHE PO
KBAHTOBOI ONTHKY B Pa3BUTHHU COBpE-
MeHHOH (pusrku. Habmonenue
JIMHEWYATBIX CIIEKTPOB. Pacyer 4yacToTsl
¥ JUTMHBI BOJIHBI HCITYCKAaEMOT'O CBETa
TpU TIepeXo/Ie aToMa BOJIOpO/ia U3
OJHOTO CTAIMOHAPHOTO COCTOSTHUSA B
npyroe. OObsICHEHHE MPOUCXOMKICHUS
JIMHEHYaTOro CIIeKTpa aToMa BOIOpOzia U
Pa3IMUKs JIMHEYaTbIX CIIEKTPOB
paz4HbIX ra3oB. MccnenoBanue
JIMHEWJaToro crekTpa. Mccnenopanue
TIPUHIIMIA PA0OThI IFOMUHECTICHTHOM
namriel. HabmroneHue m oObsicHeHne
MPUHLUIIA ICICTBYS JIa3epa.
ITpuBeneHre NpUMepOB UCTIONB30BaHHS
Jla3epa B COBPEMEHHOM HAayKe U TEXHHKE.
Ncrnone3zoBanune MHTepHETa /1714 MOWCKa
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MH(POPMAILIIH O TIPCTICKTUBAX
npuMeHeHus Jasepa. Habmonenuve
TPEKOB alb(a-yacTHI B Kamepe
Buscona. PeructprpoBanue siiepHbIX
W3ITY4EHHH C IIOMOILIBIO CYETYMKA
I'eitrepa. Pacuer sHeprum cBs3u
aToMHBIX siiep. OnpeneneHue 3apsiaa u
MAacCCOBOTO YKCIIa aTOMHOTO SI/1pa,
BO3HHUKAIOLIETO B PE3yIIbTATE PaJIHo-
AKTUBHOIO pacriaja. Berancnenve
SHEPTHH, OCBOOOXKTAFOIIICHCS TIPH
pajoakTUBHOM pactiazie. OnpeseneHue
MPOTYKTOB SIZICPHOM PEaKIIHHL
Beruncnenvie sHeprum, 0cCBOOOK/1a-
FOLLECHCS TIPU SIEPHBIX PEAKLIMSIX.
IlonrMaHye NpeuMyILECTB U
HE/IOCTaTKOB HCTIONE30BaHMSI aTOMHOMN
SHEPrUM Y HOHMZUPYIOIINX U3ITyUeHHI! B
MPOMBIILIEHHOCTH, METULIHE.
N3oxenre CyTv SKOJIOrHYECKHUX
TpoOIIEM, CBSI3aHHBIX C OMOJIOTMTYECKIM
JIEVICTBUEM PAIMOAKTUBHBIX U3ITy4CHUN.
[poBenenue kmaccudurarmm
AIIEMEHTAPHBIX YaCTHII 10 UX (r3uyec-
KUM XapaKTepUCTHKaM (Macce, 3apsiy,
BPEMEHH KU3HH, CIIMHY U T.11.). [loHu-
MaHHe 1IeHHOCTEl HayqHOTO TO3HAHUS
MHpa He BOOOIIIE /s YeJIOBEUECTBA B
TIETIOM, & JTSI K&KIIOTO 00YJarOIIErocst
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JIMYIHO, IICHHOCTEH OBJIAJICHHS METOOM
HAy4HOT'O TTO3HAHUS JJ1s1 JOCTIDKEHUS
ycrexa B JIF0OOM BHJIE MPAKTHISCKON
JICATEITILHOCTH.

Pa3zgen 7 JBoronus Beenennoii

Coaep:xxanue y4eOHOro MmarepuaJia.

1. Hamra Nanmaxtuka. Buael ragakTik.

2. beckoneunocts Becenennoii. Pacmupenue Beenennoit.

3. [lousatue o kocmonoruu. Mogens ropsiueit Beenennoii. Ctpoenue u
IIPOUCXOXKICHNUE TATAKTUK.

[Tpoucxoxnenre COJHEUHON CUCTEMBI.

4. TepmosinepHbii cunTe3. DHeprus CoJiHIa U 3B€3/1. JBOJIIOLMS 3BE3/.

JlaGopaTtopnas pabdora.

KonTpoasnas padora.

CamocrosiTesibHas padora. DBomouus BeeneHHoi.

[ToaroToBUTH NOKIaA: ACTPOHOMMSI HAIIUX JHEH.

Habmronenue 3a 3Be3qamu, JIyHoii n
IUTAHETaMU B TEJIECKOIL.
Habmroienue coqHeuHbIX MSTEH ©
MOMOIIBIO TEJIECKOMNA U COJTHEYHOTO
skpaHa. Mcnonb3oBanue MHTEpHETA
JUTS TIOMCKA N300paskeHUH
KOCMHUYECKUX 00BEKTOB U
uHpOpMaLUU 00 UX OCOOEHHOCTSIX.
OO0cyxeHrne BO3MOKHBIX
CLIEHapHeB 3BOJIIOIMU BeeneHHo.
Ucnons3oBanue MHTEpHETA 1014
MOKCKa COBpEeMEHHON HHGOpMAIUu
0 pa3Butuu Beenennoit. Onenka
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UH(OPMALIUH C MTO3UIMU €€ CBOMCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH,
MOJIHOTHI, aKTYaJIbHOCTH U T.J.
Breruucnenue sHepruu, ocBoO0X1a-
IOLLEHCS IPU TEPMOSIIEPHBIX
peakuusax. DopMynupoBka npodiaem
TEPMOSICPHON IHEPTCTUKH.
OObsicHeHHE BIUSHUS COJTHEUHOM
akTUBHOCTH Ha 3emurto. [TornManme
POIN KOCMUYECKUX MCCIIEN0BAHUIT,
UX Hay4YHOTO ¥ SKOHOMHYECKOTO
3HayeHus. OOCyXJIeHIe COBpPEMEH-
HBIX TUIIOTE3 O MPOUCXOKIACHUN
CoHEYHOM CUCTEMBI.

Bcero:

270
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4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE POI'PAMMBI YUEBHOM JUCHUIIJINHBI

4.1. TpedoBaHMsI K MATEPHATbHO-TEXHHYECKOMY 00ecredeHuIo

Jlns peanuzanuu nporpaMMbl yueOHoU auciuiuinabl YIIB.03 ®dusuka pomkeH
OBITH MPETYCMOTpPEH KabuHeT «Pusnka, ACTPOHOMUS» OCHAIIEHHBIN 000pPYIOBAHUEM:
[Ipubop raszoBbix 3akoHOB, Mozenb [IBC, snekrpomerp, ammepMmerp, BOJBTMETD,
raJbBaHOMETp, TE€HEBOH (hoHapb, BOJHOBAs MallMHA, CHEKTPOCKOMN, J1a00paTOPHBIM
o0opy/10BaHUEM, TaOJIUIIAMHU 110 (PU3HKE;

TEXHUYECKUMHU CPEACTBAMU OOyUYEHUS: MPOEKIIMOHHBIN ammapaTr, OCBETHUTEIb,
9KpaH, KOMIBIOTEP, IPUHTED.

4.2. UudopmannoHHoe odecnedeHue peajn3auiu NporpaMmmbl

Jns peanmmzanuu nporpammbl 6ubauoreunsiit poua ['BITOY PK «/[xaHkoiickuii
npoecCHOHaNbHBINT ~ TEXHUKYM)»  HMEET MeyaTHbIE  W/WUIU  DJIEKTPOHHBIC
oOpa3oBaTeibHble U UH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHIYEMBIX JIJIsi UCTIOJIb30BAHMS
B 00pa30BaTEILHOM IPOLIECCE:

4.2.1. lns oOyyarommxcst

OCHOBHbBIE HCTOYHHUKHU:

O.1. T'. 4. Msakuwes, b. b. byxoBues, H. H. Corckuii « ®usuka 10 knaccy» yueOHUK
st o0ieo0pa3oBaTENbHBIXOPraHU3aMi ¢ MNPUIOKEHHEM Ha  DJEKTPOHHOM
Hocurene. bazoBeiid ypoBeHb M. «IIpocBemnienne» 2014.

0.2 T. 4. Msxwumes, b. b. byxosues, B. M. Uapyrun « ®@uzuka 11 kimaccy yaeOHHUK
st o0uieo0pa3oBaTeNbHBIXOPraHu3alMii ¢ MPUIOKEHHEM Ha  AJIEKTPOHHOM
Hocutene. bazoseil yposens M. « [Ipoceemenue» 2014.

0.3. A. I1. PoimkeBuy, I1. A. PeimkeBuy « CoopHuk 3ama4 o ¢puszuke 8-10 xiaaccoB»
M. «IIpocBemenue» 2013.

I[OHOJIHI/ITC.HBHBIC HCTOYHUKMU .

H.1. JImutpueBa B. ®. duszmka i mnpodeccuit u crernuaibHOCTeH
TEXHUYECKOTO MNpoduiisi: ydeOHUK aJisi OoOpa3oBaTENIbHBIX YUYpPEKIASHUN
cpen. npod. obpa3zoBanus. — M., 2014.

1.2 JmutpueBa B. ®. dusuka mias npodeccuilt m coenuagibHOCTEH
TexHuueckoro mnpoduias. COopHuUK 3amad: yued. 1mocodue s
oOpa3oBaTesIbHBIX YUpeXKJIeHUU cpel. npod. oopazoBanusi. — M., 2014,
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J.3 dmutpuea B. @., BacunseB JI. U. ®@usuka anga npodeccuil u crenuaibHOCTeH
TexHudeckoro npoduisi. KoHTponbHble MaTepuanbl: yuel. mocoOus sl YIpeKIeHUN
cpen. npod. oopazoanus / B. ®@. JiImutpuena, JI. . Bacunber. — M., 2014.

1.4 ImutpueBa B. ®. ®dusuka m11 npodeccuit M CHEHMHAIBHOCTEH TEXHHUYECKOTO
npoduisa. JlabopaTopHbIil NpakTUKyM: ydeO. mocoOusl Uil YUpEKIEHUM cpen. mpod.
oOpazoBanus / B. @. JiImutpuena, A. B. Kopxyes, O. B. Myprazuna. — M., 2015.

J.5 Jmurpuea B. ®@. ®dusuka ansg npodeccuil U CHEUUATbHOCTEM TEXHHYECKOIrO
npoduiist: 3JIEKTPOHHBIA y4e0.-METO/A. KOMIUIEKC JJIsi 00pa30BaTEIbHBIX YUPEKACHUN
cpen. npod. odpazoanus. — M., 2014.

J.6. ImutpueBa B. ®@. ®usuka s npodeccuil U CHelUalbHOCTEH TEXHUYECKOTO
npoduIIst: AIEKTPOHHOE YueOHOe M3/laHue (MHTEPAKTUBHOE IEKTPOHHOE MPUIIOKEHHE)
JUTsl 00pa30BaTENbHBIX YUPEKICHUN cpel. nmpod. oopazoBanus. — M., 2014.

4.2.2. UnTepHeT-pecypchl

1. www.fcior.edu.ru (DenepanbHblid LEHTP UHGOPMAITMOHHO-
00pa3oBaTEIbHBIX PECYPCOB).

2.  www.dic.academic.ru (Axagemuk. CoBapu U HIUKIONEIUN).

3. www.booksgid.com (Books Gid. DnekrpoHHas OuOIHOTEKA).

4. www.globalteka.ru (I'mobanteka. I[noGanpHas OMOIMOTEKAa HAYYHBIX
pecypcoB).

5. www.window.edu.ru (ExuHoe OKHO JocTyma K 00pa3oBaTelbHbIM
pecypcam).

6. www.st-books.ru (JIyumas yaeOnas nureparypa).

7. www.school.edu.ru (Poccuiickmii 00pa3oBaTeIbHBIN MOpTAJl.
JlocTymmHOCTB, Ka4ecTBO, 3()PEKTUBHOCTB).

8.  www.alleng.ru/edu/phys.htm (OGpa3oBarensubie pecypchl MHTepHeTa —
duzuka).

9. www.school-collection.edu.ru (Enunas KOJIJICKITHSI U(PPOBBIX
00pa30BaTEIHHBIX PECYPCOB).

10. fiz.1september.ru (yueOHO-MeTOAMYECKasI Ta3eTa «DU3HKAY).

11. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o Qpusuke).

12. www.nuclphys.sinp.msu.ru (Slnepnas ¢pusuka B Uatepuere).

13. www.college.ru/fizika (IToaroroBka k EI'D).

14. www.kvant.mccme.ru (Hay4YHO-IOMYJSPHBIA  (DU3HKO-MaTeMaTHUYECKHIA
xKypHai «KBaHT»).
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