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1. OBIIASI XAPAKTEPUCTHUKA ITPOTPAMMEBI YUEBHOM U CHUTIINHBI
OV/II1.03 ®PU3NKA

1.1. Ob6saacTh NpUMeHEeHHUs TPOrPAMMBI

[Iporpamma yuebHO¥M muctuminabl OY/II1.03 ®U3UKA sBisieTcsi 4acTbIO OCHOBHOM
npodeccHoHaIBHON 00pa30BaTeIbHON MPOTrPaMMBbI MOJTOTOBKH CIIEIIHATINCTOB CPEJIHEr0 3BEHA
(manee ITIIICC3) w peanusanum cpeanero odbmiero ooOpazoBanus B mpenenax [ITICC3 mo
cnenpanbHocTH 13.02.11. TexHuveckas IKCIUTyaTalsi U OOCTY>KMBaHUE JJICKTPUUYECKOTO U
INEKTPOMEXAHUYECKOT0 000pYI0BaHUS (II0 OTPACIISIM).

[Tporpamma oOmieoOpa3oBarensHoi  yueOHoM muctmmmasl  OYIL03  DOU3UKA
npelHa3HayeHa Ui U3ydeHus: GU3MKU B MPOoPeCcCHOHATBHBIX 00pa30BaTeNIbHBIX OPraHU3alNIX,
pea3yromux 00pa30BaTeIbHYI0 MPOTpaMMy CpPEIHEro OO0IIero oOpa3oBaHMs B Ipeaenax
OCBOEHHUSI Ha 0a3e OCHOBHOTO 00Iero oopazoBaHus MPHU MOATOTOBKE CHEIHATUCTOB CPEIHErO
3BEHA.

Jannas mporpamma paspabotaHa Ha ocHoBe TpeboBanuii ®I'OC cpeanero oOiiero
00pa3zoBaHusl, MPEIBIBIAEMBIX K CTPYKTYpE, COACPKAHUIO U Pe3yibTaTaM OCBOCHHUS y4eOHOMU
gucuunnuael OY I1.03 ®U3UKA.

CopepxaHue porpaMMbl HaIpaBIeHO Ha JIOCTHKEHUE CIIECAYIOINX 1eJIei:

—  OCBOCHHEC 3HAHWHA O (yHIAMEHTAIBHBIX (PM3MUECKUX 3aKOHAX W MPHHIIUIAX, JISKANUX B
OCHOBE COBPEMEHHOU (HU3MYecKol KapTUHBI MUPA; Haubojiee BAKHBIX OTKPBITUSAX B 00JIaCTH
(GU3MKY, OKa3aBIIMX OMPEACISAIONICE BIUSHUE HA PAa3BUTHE TEXHUKU U TEXHOJIOTHH, METOJax
HAYYHOTO MO3HAHUS IPUPO/IBI;

—  OBJAJICHHE YMEHUSMH NPOBOIUTH HAOTIOACHMUSI, IJIAHUPOBATH M BBIIOJIHATH SKCIIEPHUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIENH, MPUMEHATH IOJYYCHHbIE 3HAHHUS MO (U3HKE s
00BsICHEHUST Pa3HOOOpa3HbIX (U3MUYECKUX SIBJICHUHA UM CBOWCTB BEIIECTB; MPAKTUYCCKU
UCIIONb30BaTh  (pU3MUecKWe 3HAHUS; OIEHMBATh JIOCTOBEPHOCTh  €CTECTBEHHOHAYYHOM
uH(pOopMaLnu;

—  pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpolecce MNpUOOpETeHHs] 3HAHUH M YMEHUH 1o (U3MKe C HUCHOIB30BAaHUEM PA3IUYHBIX
HMCTOYHHKOB UH(OPMAITUU U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;

—  BOCHUTaHUE YOEXJIEHHOCTH B BO3MOXXHOCTU TO3HAHUS 3aKOHOB MPHUPO/IbI, UCTIOIb30BAHUS
JIOCTHKEHUH (U3MKKM Ha Olaro pa3BUTHS 4YEOBEYECKOW IMBMIIM3AINHN;, HEOOXOIUMOCTU
COTPYJAHUYECTBA B MPOIECCE COBMECTHOTO BBIMOJIHEHUS 3aJ]a4, YBAXUTEIHHOIO OTHOIIEHUS K
MHEHHUIO OIMOHEHTa TpH OOCYXIEHUU TMpoOJIEeM eCTECTBEHHOHAYYHOTO COJEpKaHUS;
TOTOBHOCTH K MOPAJbHO-3TUYECKOW OIICHKE HMCIOJb30BAaHUSI HAYUYHBIX JOCTHIXKEHUN, YyBCTBA
OTBETCTBEHHOCTH 32 3alIUTY OKPY’KAIOIIEH Cpebl;

—  HCIOJIb30BaHHWE MPUOOPETEHHBIX 3HAHUW W yYMEHHM [JIs pelIeHHs MPAaKTUYECKUX 33134
MOBCETHEBHON JKM3HH, oOecredeHus Oe30MacHOCTH COOCTBEHHOW JKW3HH, PAIMOHAIBLHOTO
MPUPOJONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH cpeibl U BO3MOKHOCTh PUMEHEHUS 3HaHUN MpU
pelIeHnN 3a7a4, BO3HUKAIOIIMX B MOCIENyIoIed MpodeccnoHanbHOM e TeNbHOCTH.

B mporpammy BKJIIOYEHO coJllep:KaHWe, HamlpaBlieHHOEe Ha (pOpMHpOBAHUE Yy CTYICHTOB
KOMIETeHIUH HeoOxomuMbeIx M kKadectBeHHOro ocsoenne OIIOIT CITO na 0a3e OCHOBHOTO
o011ero oOpa3oBaHusl C OTyUYEHUEM CpEeIHETr0 001Iero 00pa3oBaHus — IPOrPaMMBbI TIOJTOTOBKH
crienanuctoB cpennero 38eHa (I[MIICC3).

[Tporpamma yuebnoit auctumuinasl OY AI1.03 ®U3UKA yTounseT coaepxkaHue yueOHOTo
MaTepuaia, IOCIEeI0BATeIbHOCTh €r0 M3yYeHHsI, paclpeiesieHne YYeOHBIX YacoB, BHJIBI
CaMOCTOSITENILHON PaloThI, TeMaTWKy pedepaToB (IOKIAIOB), WHIWBHUIYAIbHBIX IPOEKTOB,
VUYUTBIBasI CHENMU(HUKY TPOrpaMM TOATOTOBKH CIIEIMAIMCTOB CPEAHETO 3BE€HA OCBAWBAEMBIX
CIIELIMATIbHOCTEN.

1.2. Mecto y4eOHOWH MUCHMIUIMHBI B CTPYKTYpE OCHOBHOW MpOodeCcCHOHATBHON
oOpa3oBaTenbHO mporpamMmel: yueOHas muciummaa OY/I1.03 OU3UKA, SIBJISIETCS
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COCTaBHOM dYacThio o00ImIe00pa3oBaTebHOrO y4eOHOro mpeamera «®Duszmka» o00s3aTeIbHON
npeametHoii o6iactu «EcrectBennsie Haykm»y OI'OC cpennero obmero o6pazoBaHus.

VYyeonas aucruminHa OYAI1.03 ®U3UKA usydaercs B 001meoOpa3oBaTeIbHOM ITHKJIE
yuebnoro mana OIIOIlI CIIO na 6a3e OCHOBHOro oO0mIero OOpa30BaHHs C IOJyYEHHUEM
cpennero obmero obpazoBanus (IITICC3). B yue6nom mumane TIIICC3 ydeOHas mucuuIuiviHa
OV/I1.03 ®U3UKA BXomuT B cocTaB OOmUX 0O0IIE00pa30BaTENbHBIX yUEOHBIX TUCIUILIMH
dbopmupyeMoit u3 oOs3arenpbHON  mpeaMmeTHon obnactu «EcrectBennple Haykm»y ~ DPI'OC
cpeaHero o0IIero o0pa3oBaHms, BCEX CENUATbHOCTEH TEXHUKYMa, TEXHUYECKOTO TPOQHIIS.

1.3. Heau u 3aga4n JMCHUIJIMHBI — TPe0OOBaHMS K Pe3y/JIbTATAM OCBOCHUSI AN CUMIIJIMHbI:

OcBoenue coaepxkanus ydeOHou mucrurmimael OY/I1.03 ®U3NUKA  obecneunBaet
JIOCTUKEHHUE CTYAEHTAMU CIICAYIOIINUX Pe3y1bmamos:

JIuunocmuuix

1. uyBCTBO TrOpIOCTM M YBaXEHMS K HCTOPUUM M JOCTHXKEHUSAM OTEUECTBEHHOM
¢du3nueckoil Hayku; GuU3NYECKH TpaMOTHOE MOBEJEHHUE B MPO(ECCHOHANBHON eATeNIbHOCTH U
OBITY ITpU OOpalEHNH ¢ TPUOOpaMU U YCTPOHCTBAMU;

2. TOTOBHOCTb K MPOJIOJKEHUIO 00pa30BaHUs U MOBBILICHUS KBAIU(UKAUK B N30paHHON
npodeCCHOHATIBHON JIEATETLHOCTH U OOBbEKTUBHOE OCO3HAHUE POIH (PU3MYECKUX KOMITETCHIIUH
B 3TOM;

3. yMEHHUE HCIOJIb30BATh JOCTHKEHHS COBPEMEHHOW (PM3NYECKON HAayKH W (PU3UUECKUX
TEXHOJIOTUH [UIs TOBBILIEHUS COOCTBEHHOIO HWHTEJUIEKTYyaJIbHOTO Pa3BUTUS B BbIOpaHHOI
poeCCUOHAIBHON JESATEIHHOCTH;

4. yMeHHue caMOCTOSTENIHO J00bIBaTh HOBbIE AJs ce0s (U3MYecCKHUe 3HAHUS, UCTONb3Ys
JUISL 3TOTO TOCTYIIHbIE UCTOYHUKU UH(POPMALUY;

5. YyMEHHUE BBICTpPauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOLIEHHS B KOMaHJE IO PELICHUIO
0o0IIUX 3aJa4;

6. yMeHHe ynpaBisTh CBOEH MO3HABATEIbHOW JEATEIHbHOCTBIO, MPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOT'O Pa3BUTHS;

Memanpeomemnuix

1. ucnonp3oBaHME pAa3NMUHBIX BHJIOB I[TO3HABATEIbHON JEATEIBHOCTH MJIs pEIICHUS
¢u3nyeckux 3aaay, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HAOIIOAEHUs, ONUCAHMS,
U3MEpPEHMs,  OKCIIEPUMEHTa) i  M3yYEeHUs  Pa3IMYHBIX  CTOPOH  OKpY»Karolen
JENCTBUTENBHOCTH;

2. WCTIOJIb30BAaHNE OCHOBHBIX HHTEIUICKTYAIBHBIX OMEpaIfii: TOCTAaHOBKM 3a/a4H,
(bopMyIMpOBaHUS TUIOTE3, aHAIW3a M CHUHTE3a, CPaBHEHMs, OOOOILEHHs, CHUCTEMaTH3alH,
BBISIBJICHUSI NIPUYUHHO-CIIEACTBEHHBIX CBsI3€i, MOMCKAa aHAJIOTOB, (POPMYJIHMPOBAHUS BBIBOJIOB
JUIS U3YYEHUS Pa3IMUHBIX CTOPOH (pu3MUecKHX OOBEKTOB, SIBJICHUHM M MPOLECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAIKUBATHCA B MPOdEeCcCHOHATBHOM cdepe;

3. yMeHHEe TeHepHpoBaTb UAEU M ONPEAEATh CpPEeACTBa, HEOOXOAUMBIE Uil UX
peanuzaiuy;

4. yMeHUE HCIIOJIb30BaTh pa3jMyHble HWCTOYHUKM JUId TOJNydeHHs (pU3HUecKon
uH(pOpMalH, OLIEHUBATh €€ JOCTOBEPHOCTH;

5. yMeHHe aHaJIM3UPOBATh U MPEJCTABIATh HH(POPMALIMIO B PA3INYHBIX BUIAX;

6. yMeHre TyOIMYHO TPEACTABIATH PE3YJIbTAaThl COOCTBEHHOTO WCCIIEIOBAHHS, BECTH
JUCKYCCHH, JIOCTYIIHO M TapMOHHYHO codYeTas cojepkaHue M (OpMBbl IpeCTaBIsieMON
uH(pOopMaLnu;

Ilpeomemmnuix

1. chopmMupoBaHHOCTH MpPENCTaBICHUA O POJIM U MecTe (PU3UKH B COBPEMEHHOW HayyHOU
KapTHHE MHpa; MOHMMaHHe (U3UYECKOM CYIIHOCTH HaOI0aeMblX BO BceneHHOU sBneHMIA,
ponu ¢usuku B (HOPMUPOBAHMM KPYro3opa M (PyHKIMOHAIBHON I'PaMOTHOCTH 4YeJIOBEKa IS
pelIeHNs MPAKTUUECKUX 3a/1ay;



2. BIAJICHWE OCHOBOIIOJIATAOMUME  (U3UYCCKUMHU TOHATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSAMU; YBEPEHHOE UCTIONB30BaHNE (PU3HUECKON TEPMUHOJIOTUU ¥ CUMBOJIHKHY;

3. BJaJilcHHEe OCHOBHBIMH METOJAaMH HAY4YHOTO IO3HAHWs, UCIOJIBb3YEeMbIMH B (DU3HKE:
HAOJI0IEHUEM, OITUCAHUEM, U3MEPEHUEM, YKCIIEPHUMEHTOM;

4. ymeHus: oOpabaTbIBaTh pe3ysibTaThl U3MEPEHUI, OOHAPYKHUBATh 3aBHCUMOCTh MEXIY
(bU3HYECKUMU BETHYNHAMU, OOBSICHITH MTOJIYYCHHBIC PE3YJIbTATHI U JIEJIaTh BHIBOIBI;

5. copMHpOBaHHOCTH YMEHHSI pemaTh (pu3ndecKue 3aaauu;

6. chOpMHUPOBAHHOCTH YMEHUS TIPUMEHSATh TIOMYYCHHBIC 3HAHUS M OOBSICHCHHS
YCIIOBHI TIPOTEKaHUs (PU3MUYECKUX SIBIICHUH B MpHUpone, NpodeccHoHaIbHOH chepe W s
MPUHSITHS TPAKTUICCKUX PEIICHUI B TTOBCETHEBHOM KU3HU;

7. chopMUPOBAaHHOCTH COOCTBEHHOW IIO3MIIMM IO OTHOIICHHIO K  (PU3HYECKOU
uH(pOpMAaIINH, TTOTYyYaeMON U3 Pa3HBIX HCTOYHHUKOB.

OK1-7,;
9;11

Kon VYmMmenus 3Hanusg
KOMIIECTEHITHI
OTHCBIBATh M OOBSACHATH (PU3NUYECKUE CMBIC]I TIOHATHH: (PHU3WYECKOE SIBIICHHE,
SIBJIEHHS M CBOMCTBA TEJI: ABUKEHUE TUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
HEOECHBIX TeJ U UCKYCCTBEHHBIX B3aMMOJCHCTBHE, 3JIEKTPOMArHUTHOE
CIIyTHUKOB 3€MJIH; CBOMCTBA T'a30B, 1oJie, BOJIHA, JOTOH, aTOM, aTOMHOE SIIPO,
YKUJIKOCTEN U TBEPJIbIX TEI; MOHU3UPYIOUIME  U3JIy4YCHHs, IUIAHETA,
3JIEKTPOMArHUTHYIO MHIYKIIHIO, 3Be3a, ColHeuHas cUCTeMa, TajaKTUKa,

pacrpocTpaHeHHe AICKTPOMArHUTHBIX Bcenennas
BOJIH, BOJIHOBBIC CBOIICTBA CBETA;
U3ITy4eHHUe U MOTJIONIEHUE CBEeTa
aromoM; dotodddexr

OTJIMYaTh FMIOTE3bl OT HAYYHBIX TEOPUH | CMBICT (DU3MUECKUX BEITUYMH: CKOPOCTb,
yCKOpeHHe, Macca, CHia, HMITYJIbC,
pabora, MeXaHu4ecKas SHEprus,
BHYTpPEHHSA SHEprus, abcontoTHast
TeMIeparypa, CpedHssi KHHeTH4yecKas
SHEpPrus YaCTHI[ BEIIECTBA, KOJIUYECTBO

TEIUIOTHI, JJIEMEHTAPHBINA AIEKTPUUYECKUI
3apsi
JIeNaTh BBIBOJIBI HA OCHOBE CMBICT buznuecKkux 3aKOHOB
IKCIIEPUMEHTATBHBIX JTAHHBIX KJIACCUUECKOW MEXaHHKHU, BCEMHUPHOTO
TATOTEHUS, COXpaHEHHUS SHEpruH,
HMITyJIbca U DJIEKTPUYECKOro 3apsna,
TEPMOJINHAMHUKH, ANEKTPOMArHUTHOM

UHAYKIMH, hoToddhdexTa

MPUBOAUTH MPUMEPHI, IOKA3bIBAIOIINE, | BKJIAJ  POCCHHCKHUX M 3apyOexHbIX
qTo Ha6JIIOJIeHH${ " OKCIICPUMEHT YUCHBbIX, OKa3aBIINX HauOoJIbIIIEE
SIBJISIFOTCS OCHOBOM JUJISL BBIJBUKEHUS BIIMSIHME Ha pa3BUTHE (DUBHKU.

TUIIOTE3 U TEOPUH, TO3BOJISIOT
IIPOBEPUTH UCTUHHOCTH TEOPETUUECKUX
BBIBOIOB, UTO (1)I/ISI/II—IGCKa$I TEOpHA 1acT
BO3MOKHOCTh OOBSACHSITh U3BECTHBIE
SIBJIIGHUSI IPUPOJIbI U HAay4uHbIE (DAKTBHI,
IIPEACKAa3bIBATh €IlI€ HEU3BECTHBIE
SIBJICHUA




IIPOBOAUTD OMBITHI, HIUTIOCTPUPYIOLIHE
IIPOSABJICHUE NIPUHIUIIA
OTHOCHUTEIILHOCTH, 3aKOHOB
KJIACCUYECKON MEXaHUKH, COXPAHECHHUS
HMITYJIbCA U MEXAHUYECKOU SHEPrUu

MPUMEHSITh (PU3NYECKHE 3HAHUS B
MMOBCETHEBHOM KU3HU JIJIsI
WCII0JI30BaHUS MIPOCTHIX MEXAHU3MOB,
MHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB

Hcnonb30BaTh NpUOOPETEHHBIE 3HAHWA W YMEHHUS B TNPAKTUYECKOW JESATEIBHOCTH W
HOBCEHEBHOM KU3HU JUIA:

—obecrieueHust  0€30MACHOCTH  JKU3HEICATEIBHOCTH B IPOLECCE  HMCIIOJIb30BaHUS
TPaHCHOPTHBIX CpEICTB, OBITOBBIX 3JIEKTPOIIPUOOPOB, CpeACTB pajuo- u
TEJIEKOMMYHHUKAI[HOHHOH CBSI3H;

—aHajM3a M OLEHKU BIMSIHMS HAa OpPraHM3M YeJIOBEKa W JPyTUe OPraHU3Mbl 3arpsi3HEHMs
OKPYXaIoIIE Cpebl;

— palMOHAIIBHOTO IPUPOAOIOIB30BAHUSA U 3AILUTHI OKpY Karollel cpebl;

— omnpeseneHus] COOCTBEHHOM NO3UIMM IO OTHOLIEHUIO K SKOJIOIMYECKUM IMpodiemam u
HOBEJICHUIO B IPUPOIHOM cpere.

B pabouyto mporpamMmy BKIIIOYEHO COAEp)KaHUE, HANPaBICHHOE Ha (OPMHPOBAHUE Y
CTYACHTOB OOIIMX U MPO(pECCHOHATbHBIX KOMIETEHLUH, HEOOXOAMMBIX i KayeCTBEHHOI'O
ocoerus [IIICC3 nmo cnenmanpHOCTH Ha 6a3e OCHOBHOTO O0IEro oOpa3oBaHUs C MOTYyYCHHEM
CpeaHero oomniero oopa3oBaHus.

B pesynprate ocBoeHHs 00pa3oBaTeIbHONM NPOTPAMMBI Yy BBITYCKHHKA JIOJDKHBI OBITH
chopMHpOBaHbI 001111e U TPOPECCHOHATbHBIE KOMIETEHIUH.

BrlimmyckHUK, OCBOMBIINI 00pa30BaTeNbHYIO POrpaMMy, JOJKEH 00Ja1aTh ClEAYIOIUMU
oOumu kommereHusamu (nanee - OK):

OK 01. Beibupats ciocoObl penieHus 3aad npodeccruoHalbHOMN 1eATeIbHOCTH IPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Ocy1ecTBiaTh MOUCK, aHATIU3 U UHTEPIIPETALNIO0 HH()OPMALIUH, HEOOXOUMON JIs
BBINOJIHEHUS 3a]1a4 PO EeCCHOHATBHOMN 1eATEIbHOCTH;

OK 03. [TnanupoBath U peaqnu30BbIBaTh COOCTBEHHOE MPOGECCHOHATIBHOE U JINYHOCTHOE
pa3BUTHE;

OK 04. PaboTtatb B KOJIJIEKTUBE U KOMaH/E, YPPEKTUBHO B3aUMOICHCTBOBATh C KOJUIETAMHU,
PYKOBOJICTBOM, KIIMEHTaMH;

OK 05. OcymiecTBisATh yCTHYIO M TUCBMEHHYI0 KOMMYHHMKAIIAIO Ha TOCYTaPCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMANTBHOTO U KYJIBTYPHOT'O KOHTEKCTa,
OK 06. IIposiBiATh rpak1aHCKO-IIATPUOTHYECKYIO MTO3ULIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX IEHHOCTEH;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPY KAIOLIEH cpejibl, pecypcocOepeskeHuto, 3pHeKTHBHO
JIeMCTBOBATH B UPE3BBIYANHBIX CUTYALHSIX;

OK 08. HMcnonp30BaTh cpeAcTBa PU3NIECKON KyJIbTYPBI AJI1 COXPAHEHUS U YKPETITICHUS
3JI0pOBbsI B ITpoIecce MPOPecCHOHATBHOMN ESTENbHOCTH U TOJIEPKaHHUs HE00X0AUMOTO
yYpOBHsI (pU3HUECKON TTOJTOTOBICHHOCTH;

OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B POPECCHOHATBHOM IEATETbHOCTH;
OK 10. ITonp3oBathcs mpohecCHOHATBFHOM TOKYMEHTalMel Ha rOCyJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX;

OK 11. Mcnonb3oBaTh 3HaHUS 110 (PUHAHCOBOW IPaMOTHOCTH, ITNIAHUPOBATH
HpeANPUHIMATENBCKYIO IEATEIILHOCTh B IPO(ecCHOHaNbHOI chepe.




2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThI

Bup yueoHoii padoTbl O0bem
4acoB
Oos3aTesibHasi yueOHasi Harpy3Ka (Bcero) 142
Oobs13aTe/IbHbIE aYTUTOPHBIE YUeOHbIe 3aHATHS (BCEro) 124
B TOM YHCIIE!
J1a00paTOpHbIE 3aHATHS (€CIIU TPETYCMOTPEHO) 24
MIPAKTUYECKHE 3aHATHS (€CIIH MPETyCMOTPEHO) 26
KOHTPOJIbHBIE pa0OTHI (€CJIH MPETYCMOTPEHO) 2
KOHCYJIbTAIIMH (€CJIH MPETyCMOTPEHO)
IIpomexxyTouHasi arrecTanusi B gopMe IK3aMeHa 18




2.2. TemaTuveckuii mjian u cogep:kanue yuyeonou qrucuumianusl OYJ/II1.03 ®PU3UKA

HanmeHoBanue Coaepxxanue yueOHOro MaTepuasia, 1a00paTopHble M NPaAKTHYeCKHe Pa0oThl, caMOCTOsATE/IbHAasI padoTa o0yyaromuxcsa | Oobem
pa3aeioB U TeM 4acoB
1 2 3
Beenenue 1 | Opranmzannonnsie Bonpockl. @u3uka — Hayka o mpupoje. Pusnka u Texuuka. [lonsTue o pu3nveckoil kKapTHHE MUpA. 2
Cucrema CH. [IpoBepka 0CTaTOYHBIX 3HAHUM.
Pasznen 1. MexaHuKa ¢ 37 1eMEHTAMH TEOPHUH OTHOCHTEIbHOCTH 16
Coaep:xaHue y4eOHOro MaTepuaJia
1 MexaHnueckoe ABMKEHHE. DJIeMEHThl KHHEMATUKN MaTepuaibHoi Touku. [IpeoOpa3oBanue koopaunat ["anunes.
Tema 1.1. MexaHn4eCcKUi NPUHIUIT OTHOCUTEIbHOCTH. 4
Kunemartuka 2 | BpamarenpHoe IBUXKEHHE, €r0 KHHEeMaThyeckue napamerpsl. CBsi3b MEXy YIJIOBOM U JIMHEHHON CKOPOCTSIMHU.
JlabopaTopHas padoraNel )
«MccnenoBanue M3MEpPEHMsI CKOPOCTH TeJla IPU PaBHOYCKOPEHHOM JIBHYKEHUU
IIpakTnueckas padora Nel
«OmnpeneneHne KUHEMaTHYECKUX IAPaMETPOB ABUKCHUSD) 2
Coaepsxanue y4eOHOIro MaTepuaJa
1 | Ocnosusble 3agaun nuHamMuku. Cuita. Macca. 3akonsl Herotona.
;;raaMly;i’a 2 | 3akommr BCEMUPHOTr0 TAroTeHus. ['paBurannonnoe noiue. Cuia TsokecTd. Bec 1 HEBECOMOCTb. 6
3 | Ummynbc Tena. 3aKoH coXpaHeHus: uMItyibea. Pabora. MonrHocTs. MexaHudeckast JHEpTUs M €€ BUIbl. 3aKOH COXPaHEHUS
SHEPIrUH.
IIpakTnueckas padora: Ne2 2
«/lnHaMuKa MaTepruaabHON TOUKH. 3AKOHBI COXPAHEHUS] B MEXAHUKE»
Pasnea 2. MoJsekyasipHast pu3MKa M TEPMOIUHAMHKA 33
Conep:kaHue y4eOHOT0 MaTepHuaJia
Tema 2.1. 1 | Ocuosusle nonoxxenust MKT u ux onbITHOE 060CHOBaHME. MoeKyIsipHbIE B3auMoieicTBUS. Macca u pa3Mepbl MOJIEKYII,
OcHOBBI MOCTOSIHHAsE ABOTaJIpO
MOJIEKYJISIPHO- 2 | UneanbHslii ra3. Temneparypa Kak Mepa cpeiHeil KHHETHYEeCKOM SHEPTHH Xa0TUYHOTO ABHXKEHHS MOJIEKY JI.
KHMHETHYEeCKOM TepmonnHaMuyeckas 1mkaia Temneparyp. AOCONIOTHBIN HYJIb. 6
TeOpHH 3 OcHoBuble ypaBHeHUs: MKT uneanbHOro ra3a. YpaBHeHHe COCTOSHUS UACATBLHOTO rasa (B o0IIeM Bujae). Y paBHEHUE
Knaiinepona-MeneneeBa. M3onporieccsl, 1 UX rpaduKH.
JlabopaTopuasi paboTaNe2 2




«lIpoBepka 3akoHa I'eit-JIroccaka»

IpakTnyeckas padoraNe3, 4
«OCHOBBI MOJNIEKYJISIPHO-KMHETHUECKON TEOPUIY

«MoneKyIspHO-KHHETHYECKAsl TEOPUs ITa30B» 4
Coaeprxanue yueOHOI0o MaTepuasia
1 | V3MeHeHue BHYTpEHHEH SHEpIruu ras3a B npoliecce TeroooMeHa u coepiiaeMoil padbotsl. Pabora rasza npu nzobapHom
U3MEHEHHUU 00beMa.
2 | IlepBoe Havano TepMoauHaAMHUKH. AnuadatHelii nporecc. [IpuMenenne nepBoro Hayajaa TePMOAMHAMHUKH K IpoLeccam
Tema 2.2. 3 [Ipunnun nerictBus temioBor MamuHel. [lonstrue o nukne Kapuo. KIIJI renoBoro asurarens. Xou0IHbIE YCTAHOBKH. 10
OcHoBbI TemtoBele nBurarenu. Posib TENIoBbIX IBUraTeNEH B HAPOJAHOM XO034HCTBE U OXpaHa IPUPOJIBI.
TEPMOIMHAMMKHN | 4 | XapaKTepUCTHKa KUIKOTO COCTOsAHU BeecTBa. bimxuuil nopsinok. IlosepxHoctHoe HaTskeHue. CMadnBaHUeE.
Kanwuisipusle siBIeHUs B IPUPOJIe, ObITY, TeXHUKE. BHyTpeHHee TpeHue B AKHUJIKOCTH, BA3KOCTb
5 | Kpucramimnueckoe coctosinue Bemiectsa. Jlanbauil mopsaok. Buael kpuctamioB. MexaHnueckue CBOMCTBA TBEP/ABIX TEIL.
3akoH ['yka. TemioBble paclIupeHys TBEPABIX TE M KUAKOCTEH.
JlaGoparopHnasi paboraNe3, 4
«OrnpeeneHne OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa» 4
«Onpenenenne KO3pPUIHMEHTa TOBEPXHOCTHOTO HATSHKEHUS BOJIbI)
IIpakTnueckas padora Ne5-7
«IIpumenenue nepBoro Havauia TEpMOAMHAMUKY TIPU ONPEACIECHUH IApaMETPOB BELIECTBA»
« KII/I TerioBoro ABUraTess» 6
«OKuzkue, TBEpbIE TENA U UX NTApaMETPhD»
KonTtpoabnas padora Nel
«neanbHbIl Ta3. I'a30BbIe 3aKOHBI 1
Paspnen 3. OCHOBBI JJICKTPOAMHAMUKH 39
Coaeprxanue y4eOHOro MaTepuasa
1 | DnexTpuueckuii 3apsia. 3aKOH COXpaHEHUS AIIEKTPUUYECKOTO 3apsia. SIBiueHue anexTpuzanuu tea. Bzaumonelictsue
TOUYEYHBIX 3aps10B. 3akoH Kyiona. Dnekrpuueckas nocrosiHHas. Pemienue 3aau.
OnekTpoMarHuTHoe noje. HanmpspkeHHOCTh 3nekTpruyeckoro mnoss. [IpuHiun cyneprno3unum nojiei TouedHbIX 3apsioB.
Tema 3.1. 2 | I'papuueckoe n3obpaxeHue noien ToUeyHbIX 3apsaoB. Pabora no nepemenienuio 3apsaa. [loreHuuan u pasHoCcTh
DJIeKTpuyecKoe noTeHuranoB. CBsi3b MEX/ly HANPSKEHHOCTHIO U Pa3HOCTHIO OTEHIIMAJIOB.
moJie 3 | Dnekrpoemkoctb. Kornercaropsl. M nx coemmHeHns. DHEPTrHs JIEKTPHUYECKOTO TOJISI 3apsSHKEHHOTO KOHIEHCATOopa. 9

4 | IToCcTOSHHBIN ANIEKTPUYECKHM TOK, €r0 XapaKTePUCTUKHU. Y CJIOBUS HEOOXOIUMBIE JUIs CYIIECTBOBAHMS AJIEKTPHUECKOTO
TOKa. DIEeKTpoABMKYyIIas cuiia. ConpoTUBIIEHHE KaK IEKTPHUECKasi XapaKTEPUCTUKA PE3UCTOPA. 3aBUCUMOCTb
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CONPOTHUBIICHUS OT Temneparypsl. [lonsitTue o cBepxnpoBoaumoctu. 3akoH Oma i y4acTKa ey U 3aMKHYTOM 1IenH.

5 | IlocnenoBatensHOE ApaILICIIbHOE COSAMHEHUE PE3UCTOPOB M UCTOYHHUKOB TOKa. [IpaBmia Kupxroga. Pabota 1 MouiHoCTb
MOCTOSIHHOTO TOKa. 3akoH Jxoyis - Jlenna.

JlaGoparopHnasi pabora Ne5, 6
«OmnpeneneHue IEKTPOEMKOCTH KOHJIEHCATOPa
«Omnpepnenenue 3/IC 1 BHYTPEHHETO CONPOTHBIICHUS HCTOYHUKA JIEKTPUUECKON LIS

IIpakTnuyeckas padora Ne§-10

«B3anmopeiicTBrE YEKTPHUECKHUX 3apsII0B»

«CoennHeHne KOHACHCATOPOB M UX CBOMCTBa»

«Pacuer napameTpoB LenH MOCTOSHHOTO TOKA IPH MTOCJIE0BATEIbHOM U NMAPAIJICIbHOM COSAMHECHUH PE3UCTOPOBY

Conepxanue y4e0HOro MaTepuaja

1 OCHOBHBIE ITOJIOKCHUS BHCKTpOHHOﬁ TCOPpUHU ITPOBOANMOCTH MCTAJIJIOB. 3akoH Oma u H)KO}’J'IH'.HGHH&. KonTakTHas

Tema 3.3. Pa3HOCTb MOTEHIMAJIOB U paboTa BbIX0Ja. TepMO3IEKTPUUECTBO.
JJIeKTPHYECKH I 2 | DIeKTpUYECKUd TOK B DJIEKTPOIUTAX. DNEKTPOIU3. 3aKOH dekTponu3a. [I[pumenenne anekTponnsa. DIeKTPHUECKUid TOK B
TOK B Pa3JIMHBIX BakyyMme. TepMoaJIeKTpOHHAsI SMUCCHUS. DIEKTPOHHbIE YUYKH U UX CBOMCTBA.
cpeaax 3 | DnekTpuuecKuil TOK B MOIYNPOBOAHUKAX. DIECKTPOIPOBOAHOCTD MTOJYTIPOBOAHUKOB U €€ 3aBUCUMOCTb OT TEMIIepaTyphbl.
CoOcTBeHHAs U MPUMECHAs! IPOBOAMMOCTH. DIEKTPOHHO-IBIPOYHBIN niepexoa. [1oaynmpoBoIHUKOBBIN 11O

JlabopaTopHasi paGora Ne7
7. «DneKTpuyecKue CBOWCTBA NOJYIPOBOIHUKOBY
Cojaeprxanue yueOHOro MaTepuasia
1 | [loHsATHe MarHUTHOTO MoJisi. MarHUTHas UHAYKUUSA. MarHuTHas MOCTOsIHHAs. MarHUTHas POHUIIAEMOCTb CPE/Ibl.

Tema 3.4. HanpspkeHHOCTh MarHuTHOTO 1oJid. MaruuTHeI notok. I'padmyeckoe n3o0paxeHre MarHUTHBIX MOJIEH: IPSIMOTO TOKa,

MarbuuTHoOe 10J1e

KpyTroBOT'O TOKa, COJICHONA.

2 | B3aumoeiicTBue TOKOB. JlelicTBHE MarHUTHOTO ITOJIsI HA TPOBOJAHMK C TOKOM. 3aK0oH Amriepa. PaboTa 1o nmepemenieHnto
MPOBOJHMKA C TOKOM B MATHUTHOM TIOJIE.

3 | HdeiicTBre MarHUTHOTO TOJIS Ha MBIKYIuecs 3apsabl. Cuna JlopeHma. [IBuxkeHne 3apsyKeHHOM YacTUIIBI B MATHUTHOM U
AJIEKTPUYECKOM MOJsAX. MarHUTHBIE CBOMCTBA BEIIECTBA.

Tema 3.5.
DJIEKTPOMATHUTHAsA
UHIYKIUAS

Copep:kanue y4eOHOIro MaTepuaJia

1 | DnextpomarauTHas UHAYKIM. OnbTel @apanes. 3aK0oH MEKTpOMarHuTHOM HHAYKIMHU. [IpaBuia Jlenna. Buxpessie
aneKTpudeckue nosst. Buxpesbie Toku. SBnenne camonHaykunu. MHIyktnBHOCT, DJ{C caMOMHAYKIIMHU. DHEPrUs
MAarHUTHOTI'O ITOJISL.

JlaGoparopHasi padora Ne§
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«M3ydeHue sBiIeHUA IEKTPOMArHUTHON UHAYKLIMN

IIpakTnyeckas padora Nell

«OnpeneneHue napaMeTpoB MarHUTHOrO 1oJ1si. CHilbl 3J1€KTPOMArHUTHOTO MOJIS» 2
Paznea 4. Kojie0anus v BOJIHBI 26
Coaeprxanue yueOHOro MaTepuaJia
Tema 4.1. 1 | KoneGarenbHoe nBrxkeHue. ['apMoHnYecKre KOJIeOaHUsl M UX XapaKTePUCTUKU. Y paBHEHUE TaApMOHUYECKOTO KOJIeOaHusl.
Mexanuueckue CB00OOIHbIE U BBIHYKACHHBIE KOJIeOaHusl. MexaHn4eCKUi pe30HaHC, ero yueT B TEXHUKE. 4
KoJie0anus 2 | Pactipoctpanenue KonebaHuil B ynpyroi cpene. BoiHbI 1 MX XapakTepUCTUKU. Y paBHEHHE TUIOCKON BOJHBI U €€
U BOJIHBI xapakTepuctuku. MuTrepdpepeniys u audpaxims BOJIH.
Coaep:xaHue y4eOHOIro MaTepuaJia
1 | CBoGoaHbIE 37€KTPOMAarHUTHBIE KoJieOaHus B KOHType. [IpeBpaienue sHepruu B kosnedarenbHoM KoHType. CoOcTBeHHas
JyacToTa KojiebaHuii B KOHType. ABTOKosneOanue. ['eHeparop 3aTyxaromux KoJIeOaHui.
Tema4.2. 2 | BeiHyXJeHHbIe 1eKTprueckue konebanus. IlepemenHbli Tok U ero noixydenue. JlelicTByomiee 3HaYCHUE TOKA U 6
DJIeKTPOMATHUTHbIE HapsLKEHUS.
KoJie0aHus1 u 3 | UHIyKTUBHOCTb U €MKOCTh B LIEIIU IEPEMEHHOI0 TOKAa. AKTUBHOE €eMKOCTHOE U MHAYKTUBHOE COIPOTHUBIICHHE.
BOJIHBI Dnektpuueckuil pesonanc. [locnenoBarenbHoe COEIMHEHNE B LIETISIX IEPEMEHHOT0 ToKa. 3akoH OMa /i y4acTKa Lenu
IEePEMEHHOr0 Toka. MoHocTh nepeMenHoro Toka. Tpancgopmarop.
JlabopaTopnasi padora Ne9
«YcTpoiicTBO U paboTa TpaHchopMaTOpay. 2
IIpakTnyeckas padora Nel2
«PacueT 0OCHOBHBIX MapaMeTPOB LIENHU EPEMEHHOTO TOKay 2
KonTtpouabnas padora Ne2
«ONeKTpOMarHuTHbIe KojaeOaHus, HePEMEHHBIN TOK» 1
Coaepsxanue y4eOHOro MaTepuasa
OneKkTpoMarHuTHas npupojaa cBera. CKOpocTh CBeTa. 3aBUCUMOCTh MK JUTMHON CBETOBOM BOJIHBI M YaCTOTHI U
1 | oeKTpoMarHUTHBIX Kojiebanuil. CBeTOBON MOTOK U OCBEHICHHOCTh. 3aKOHbI ocBeneHHocTH. [Tpuniun [toiirenca. 3
Tema 4.3. 2 | 3aKOHBI OTpaKEHUS U TIpeIOMIIEHHS cBeTa. PU3NYecKnid CMBICIT TIOKa3arenel mpenomieHus. [loHoe oTpakeHne cBeTa.
BoJinoBast WnTepdepenius cBera, ee MposiBICHH B IPUPOJIE U NPOSIBICHUS B TeXHUKE. Jndpakiiysi cBeTa U ee MpOosiBICHHE.
OnTnka JlaGoparopnas padora Nel0, 11
«Onpenenenue nokasaTess IPeJOMIICHUS CTEKIA» 4
«/3mepeHre JJIMHBI CBETOBOM BOJHBI C MOMOIIBIO TU(MPAKIIMOHHON PEHIeTKI
IIpakTnyeckas padora Nel3 )

«BoJiHOBAs ONITHKA)
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Paspnen 5. KBanToBas ¢pusuka

10
Conep:xanue yueOHOro MaTepuaJia
1 | Temoroe u3nmyuenue. YepHoe teno. 3akon Kupxroda. KBanrosas runoresa [Tnanka. KBanToBas mpupoja cBeta. JHEpTust
Tema S.1. 1 uMIyJsise potoHoB. 3akonsl Credana-bonpumana u Buna. 4
Kpanrosas 2 | Buemnuii potoaddext. Onpitel CroneroBa. 3akonsl potordpdexra. Ypasuenue Gporordpdexra. Buyrpenunii poroaddexr
pusuka u ero ocooenroctH. JlaBiaenue ceera. OnbiTel JleOenena.
JlabopaTopHasi paGora Nel2
«sBnenue pororddexran 2
Coaep:xanue yueOHOro MaTepuaJia
Tema 5.2. 1 | Monenu atoma Pezepdopna u bopa. Yposuu sHepruu B atoMe. M31yyeHne U noriouieHne SHEPTuu aTOMOM.
Pusuka atoMam 5 "Eorecrpennas pPaZoaKTUBHOCTD U ee BuAbl. CocTaB aTOMHBIX afiep. OTKphITHE TO3UTPOHA U HEUTpOHA. SliepHbIe CHIIBI. 4
4TOMHOT0 s11pa JledekT macchl. DHEprus CBsi3M aTOMHBIX sjep. O0mue cBeieHus 00 AJIEMEHTAPHBIX YaCTUIAX U aHTHYACTHUIAX.
IIpoMe:xyTOUYHAsI aTTECTAUS 18
Beero | 142
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2.3. XapaKkTepUCTHKA OCHOBHBIX BH/IOB YUEeOHOM 1esITeJIbHOCTH 00y4aI0IHXCS

Coaepxxanue o0yueHust

XapaKTepHCTI/IKa OCHOBHbBIX BUIOB y'leﬁHOﬁ ACATCJIBHOCTH CTYACHTOB

Beeoenue

VMeHHs NOCTAaHOBKM LeNed JesTeNbHOCTH, IUIAHUPOBAHUA COOCTBEHHOM
JEATEIbHOCTH JUIS JIOCTHIKCHHUS IIOCTABJICHHBIX LEJIEH, IPEIBUICHUS
BO3MOXKHBIX PE3yJIbTaTOB 3TUX JCHCTBHM, OpraHU3aluy CaMOKOHTPOJIS M
OLICHKH ITOJIyYEHHBIX PE3yJIbTaTOB.

Pa3zButne cnocoOHOCTH SCHO M TOYHO M3JIaraTb CBOM MBICIH, JIOTUYECKH
00OCHOBBIBaTb CBOIO TOYKY 3pEHHUS, BOCIPUHMMATh U aHAJIU3UPOBATh
MHEHHs COOECeHMKOB, IPHU3HABas IPaBO JPYroro 4ejloBeKa Ha MHOE
MHEHHE.

[TpousBenenne wusMepeHus: (GU3UYECKUX BEJIUYMH U OLEHKAa TI'PaHMLBI
MIOTPELIHOCTEN U3MEPEHUM.

[IpencraBneHne TIpaHULBl NOTPEIIHOCTEH HW3MEPEHUH IpU IOCTPOECHUU
rpaduKoB.

YMeHue BbICKa3bIBaTh TUIOTE3bI 111 00bSICHEHUS HAOJII0JaeMbIX

SBJICHUM.

YMeHue npeuiaraTtb MOAEIHU SIBJICHUM.

VYkazaHnue rpaHul] IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.

W3105xeH1Ee OCHOBHBIX IOJIO0KEHUI COBPEMEHHON HAYYHOU KapTHUHBI MUPA.
[TpuBeneHne NpUMEpPOB BIMSHUA OTKPBITUH B (U3MKE Ha Mporpecc B
TEXHHMKE ¥ TEXHOJIOTMH IIPOU3BOJICTBA.

Hcnonp3oBanue MHTEpHETA U TOMCKA MHPOPMALIUU

1. Mexanuka

1.1. Kunemamuxa

[IpencraBieHre MEXaHUYECKOTO ABM)KEHUS TeJla YpaBHEHUSIMH U rpapuKaMu
3aBUCUMOCTH KOOPJAMHAT U IIPOEKIUEN CKOPOCTH OT BPEMEHU.

Omnpenenenne KOOPAWHAT MPOWIEHHOTO MYTH, CKOPOCTH U YCKOPEHUs Teia
1o rpaduKaM 3aBUCUMOCTH KOOPJIUHAT U MPOEKLUH CKOPOCTH OT BPEMEHHU.
IIpoBeneHME CPAaBHUTEIBHOIO aHAIN3a PABHOMEPHOIO U PaBHOIIEPEMEHHOIO
JIBIKCHUH.

VYKa3zaHue HCIIOIBb30BaHUS MTOCTYNATENIBHOTO U BPAllaTEIbHOTO JIBUKCHHUN B
TEXHUKE.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEUCTBUN U KOHCTPYKIIUU

JUISL SKCIIEPUMEHTAIbHOTO OINPENCIICHUS] KHHEMAaTUUECKUX BEIIN-

ynH. [IpeacraBnenne nHGoOpMalMK 0 BUAAX JBH)KEHUS B BUJIE TaOJIHIIbI

1.2.3axonvl coxpanenus
8 MexaHuke

IIpuMeHeHre 3aKOHA COXpaHEHUs HUMITYJIbCA I BBIYMCIICHHUS WU3MEHEHUU
CKOpOCTEH TeJl IPU MX B3aUMOJICUCTBUSAX.

W3mepenue pabOThl CHI W HM3MEHEHHE KHHETHYECKOM »HHEepruu Tena.
Boruncnenne paboThl CHUI M W3MEHEHHUS KHHETUYECKOM SHEpruu Tena.
Brpluucinenue mNOTEHUMAIBHOM DHHEPrUM TEIl B TIPABUTALMOHHOM IIOJE.
Omnpenenenne NOTEHIMAIBLHON 3HEPTUN YIPYTO AePOPMUPOBAHHOTO Tela M0
U3BECTHOH J1e(hopMaIvy U KECTKOCTH TeJa.

IIpuMeHeHre 3aKOHA COXpPAaHEHUs MEXAHWMYECKOW HSHEpPrHHM IpH pacuérax
pe3yabTaTOB B3aUMOJACHCTBUN TeNl I'PaBUTALlMOHHBIMM CUJIAMH U CHIIAMH
YIPYTOCTH.

YKa3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKH.

OcHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOJTUHAMUKHU

2.1.0cnoewi
MONEKYNIAPHOU
KUHemuyeckou meopuu.
Hoeanvnwiii casz

BrInosiHeHne sKCcrepuMeHTOB, CIyKaluX Ui 000CHOBAHUS
MoJieKysipHo-KuHeTHueckoi teopun (MKT).

Pemenue 3a1au ¢ npuMEHEHNEM OCHOBHOI'O YpaBHEHUS
MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH I'a30B.

OmnpeneneHue mapaMeTpoB BEIIECTBA B  ra3o00pa3HOM COCTOSHHUM HA
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OCHOBaHUU YpaBHEHUS COCTOSIHMSI MJICAIBHOTO Ta3a.
Omnpenenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUN

U IPOUCXOSIIUX Mpo1ieccoB 1o rpadukam 3aBucumoctd p (T),

VD), p (V).

OxcnepuMmenTanbHoe wuccienoBanue 3asucumocta p (T), V (T), p (V).
[IpencraBienue B BUE rpauKOB H30XOPHOTO, H300apHOTO

U W30TEPMHUYECKOrO0 IIPOLIECCOB. BplumMciieHHe CpeaHeld KUHETUYECKOH
SHEPruy TEIUIOBOTO [BMKEHMS MOJIEKYJ II0 HM3BECTHOM TeMIepaType
BELIECTBA.

VYka3aHue rpaHul] IPUMEHUMOCTH MOJEIH «UAJCANIbHBIN ra3» u 3a-

koHOB MKT.

2.1.0cnogvl
mepmMoOOUHAMUKU

N3mepenne KoJIMuecTBa TEIJIOTHI B MpoIleccax TeIIonepe adn.

Pacuer xonmuuecTBa TEIIIOTHI, HEOOXOAUMOTO IS OCYIIECTBICHUS
3aIaHHOr0 Tpouecca ¢ Temonepenayeil. Pacuer m3mMeHeHUs BHYTpEHHEH
SHEpruu  Tei, paboThl M MEPEeJaHHOrO0 KOJIMYECTBA TEIUIOTBI C
MCII0JIb30BAaHUEM IEPBOT0 3aKOHA TEPMOJUHAMUKH.

Pacuer paboTsl, COBEpIICHHOI ra3oM, MO TpauKy 3aBUCUMOCTH

p (V). Beruncnenue paboThl ra3a, COBEpIUICHHON MPU U3MEHEHUHM COCTOSHUS
o 3aMkHyToMy 1uKiIy. Beraucinenue KIIJ] npu coBepiiennu razom paboThl
B MpoIleccax HU3MEHEHHsI COCTOSHUS IO 3aMKHYTOMYy IuKIy. OObsicHeHHE
NPUHIUIIOB JIEHCTBHS TEIUIOBBIX MamuH. JleMoHcTpauusi ponu (pu3uku B
CO3JJaHMU U COBEPLICHCTBOBAHMM TEIUIOBBIX JBUraTeneil. M3noxenue cytu
IKOJIOTHYECKUX TIPOOIIeM, 00YCIOBIIEHHBIX Pa00OTON TEIUIOBBIX JBUTATENCH 1
MPEAJIOKEHUE IIyTH UX PELLICHUS.

VYka3aHue rpaHull IpUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU.

YMeHHe BeCTH uajor, BbICIYLIMBATh MHEHHUE OIOHEHTAa, y4acTBOBATh B
JUCKYCCHH, OTKPBITO BBIPaXKaTh U OTCTaUBaTh CBOIO TOUKY 3PEHHUSI.
VYkazaHnue y4yeOHBIX IUCIUIUIMH, TPH HM3YYEHUH KOTOPBIX HCIOIB3YIOT
yueOHbI MaTepuan «OCHOBBI TEPMOIMHAMUKN

2.3.Ceoticmsa napos,
JHcuOKocmeti, meepowvlx
men

H3mepeHue BIa)KHOCTU BO3yXa.

Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAUMOTO JUISl OCYILECTBIICHUS

mpolecca repexo/ia BEeUeCTBa U3 OAHOI0 arperaTHOro COCTOSIHUSA B JAPYTO€.
OKCIIEPUMEHTAIbHOE  HCCIICOBAaHUE  TEIJIOBBIX  CBOMCTB  BEILECTBA.
[TpuBeneHre NpuMEpoB KaMUUIAPHBIX SBICHUHN B OBITY, IPUPOJIE, TEXHHUKE.
HccnenoBanne MeEXaHMYECKMX CBOMCTB  TBEpAbIX Tell. IIpumeHeHune
(bu3nUecKuX MOHIATUH U 3aKOHOB B Y4eOHOM MaTepuaie npopheccCuOHaIbLHOIO
Xapakrepa.

Hcnonb3oBanue WHTepHeTa [uisi moucka MH(opManuu o pazpaboTkax
IIPUMEHEHHUIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MAaTEPHUAJIOB

3. DnekTpoaMHaMHUKa

3.1.9nekmpocmamuxa

Brrunciienne cuil B3aWMOJECUCTBUS TOYEYHBIX JJIEKTPUYECKUX 3apsijoB.
Bpruncienue HanpsKEHHOCTH AJIEKTPUUYECKOTO IMOJII OJHOTO U HECKOJIBKUX
TOYEUHBIX BIIEKTPUYECKHUX 3apsI0B. Brramcnenne IMOTSHITHAIA
ANEKTPUYECKOTO TOJISI OAHOTO M HECKOJBKUX TOYEYHBIX JJIEKTPUUYECKUX
3apsinoB.  M3MepeHwe pa3sHOCTH NOTEHUUANOB. M3MmepeHue sHepruu
ANEKTPUYECKOTO TOJIS 3apsKEHHOIO KOHJEHcATopa. BeruucieHue sHepruu
3JIEKTPUYECKOTO MOJIS 3apPSKEHHOTO KOHJIEHCATOopa.

Pa3paboTka miaHa W BO3MOXXHOM CXEMBI JCHCTBHI 3KCIEPUMEHTAIBHOTO
ONpeAesieHUus  JJIEKTPOEMKOCTH  KOHIEHCATopa H  JUAJIEKTPUYECKON
MIPOHULIAEMOCTH BEILIECTBA.

[IpoBenenue CPaBHHUTEIBHOTO aHaInu3a TPaBUTAIMOHHOTO Hu
AIEKTPOCTATHYECKOTO MOJIEN
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3.2.Ilocmosnnbiii mok

N3mepenue moutHocTy 3nekTpudeckoro Toka. Msmepenue 3/1C u
BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHMKA TOKA. BBINIOJIHEHNE pacueToB CUJIBI
TOKa M HampsOKEHWH Ha y4yacTKax aJeKTpudeckux nened. OObsicHEeHHe Ha
MpUMeEpe IEKTPUIECKON 1enu ¢ aAByms ucrouHukamu toka (3/1C), B kakom
Cllydae MCTOYHHK 3JICKTPUYECKON dHEprur paboTaeT B pekUMe reHepaTopa,
a B Ka-

KOM — B PEXHME NOTpeOUTEIS.

Ornpenenenue TEMIIepaTypbl HUTHU HaKaJIUBaHUSI. N3mepenue
IIEKTPUYECKOTO 3apsaa JJIEKTpOHA. Cusartue BOJIbTAMIIEPHOM
XapaKTEPUCTUKH TUOAA.

[IpoBeneHne CpaBHUTEIBHOIO aHaM3a IOJIYNPOBOJHUKOBBIX JUOJIOB U
TPUOJIOB.

Hcnonb3oBanne HWHTepHeTa 1isi moucka HMH(OPMAIMM O TEPCIEeKTUBAX
Pa3BUTUS OJIYIIPOBOJJHUKOBOW TEXHUKH.

Y cTaHOBKA IPUYHUHHO-CIIEICTBEHHBIX CBA3EH

3.3.Macuummnovie aenenus

W3mepenrie MHAYKIMU MAarHUTHOTO MoJjs. Belunciienne cuil, 1edCTBYIOIUX
Ha MPOBOJHUK C TOKOM B MarHUTHOM IIOJI€E.

Boeluucnenue cui, IeWCTBYIOIIUX HA 3JEKTPUUYECKUN 3apsijl, IBUKYIIUICS B
MarHuTHOM mnoJie. MccienoBanue SBJICHUN 3JIEKTPOMAarHUTHOW WHIYKIIMH,
CaMOMHIYKIHUU.

Brprurcnenue sHeprum MarHuTHOrO MOJISL.

OOBsicHEHHE TPUHITUTIA ACHCTBUS ICKTPOIBUTATEIIS.

OObsicHeHHE TPUHIUINA JEUCTBHUS TEHEpaTropa 3JIEKTPUUECKOTrO TOKa |
3JICKTPOU3MEPUTENBHBIX MPHUOOpoB. OOBSICHEHNE MPUHIIUTIA JICHCTBUS MaccC-
criekTporpada, yckopuTesnei 3apspKeHHBIX YaCTHII.

OOBsicCHEeHHE POJIM MAarHUTHOTO TIOJISI 3€MJIM B YKU3HHM PACTCHUH, )KUBOTHBIX,
yenoBeka. [IpuBeaeHrne npuMepoB MPAKTUYECKOTO MPUMEHEHUSI U3YUYECHHBIX
SBIIEHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.

[IpoBeneHne CpaBHUTEIBLHOIO aHANK3a CBOMCTB JJIEKTPOCTATUYECKOTO,
MarHUTHOTO W BHUXPEBOTO JJEKTpuuecKux mojeil. OObsicCHEHHE Ha TpUMepe
MarHUTHBIX SIBJICHUHM, To4YeMy (U3NKY MOXHO paccMaTpuBaTh Kak
METAAUCUUILINHY

4. KosieOauust ¥ BOJIHEI

4.1 .Mexanuueckue
Konebanus

HccnenoBaHne 3aBUCUMOCTH TepHoOJa KoJeOaHUH  MaTeMaTHYecKOro
MasiTHUKa OT €ro JJIMHBI, MacChl U aMIUIUTYbl KoneOanuil. MccnenoBanue
3aBHCUMOCTH TepHojia KojeOaHHH Ipy3a Ha MHpPYXHHE OT €ro Macchl H
YKECTKOCTU MPY>KUHBI. BpruncieHue neproaa xoyiedaHUl MaTeMaTHYECKOIro
MasTHHKA 10 U3BECTHOMY 3HA4YCHHUIO €ro JIUHBL. BbluncieHue mnepuona
KoseOaHuil Ipy3a Ha MPY>KWHE IO U3BECTHHIM 3HAYEHHUSIM €r0 MacChl U
JKECTKOCTH IIPYKUHBI.

BbipaboTka HaBBIKOB BOCHPHUHHMMATH, AHAJIU3UPOBAThH, IepepadaThiBaTh U
NPEIbABIATh MHPOPMALMIO B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJadyaMH.
[IpuBenenre mNpPUMEPOB aBTOKOJIEOATENbHBIX MEXaHUYECKHX CHCTEM.
[TpoBenenue kiaccudukanuu Koaedanui

4.2.Vnpyeue sonnwl

W3mepenne [UIMHBI 3BYKOBOM BOJIHBI IO pe3yjbTaTaM HaOIIOJeHUN
uHTEeppEepeHIIMY 3BYKOBbIX BOJIH. HaOmionenue u 0oObACHEHHE SBICHHUM
uHTepdepeHH U TUPPAKIIUNT MEXaHUYECKUX BOJIH.

[IpencraBiaenue obsacTel MpUMEHEHHs YJIbTpa3ByKa M TEPCHEKTUBHI €ro
HCIIOJIb30BaHUS B PA3JIMYHBIX 00JIACTAX HAYKU, TEXHUKU, B MEAUIIUHE.
WznoxeHne CyTH SKOJOTHYECKUX NpoOJeM, CBSI3aHHBIX C BO3ICHCTBUEM
3BYKOBBIX BOJIH Ha OPTaHHM3M 4Y€I0BEKa

4.3.Onekmpomacnumuule

W3mepeHue aIeKTpOEMKOCTH KOHAeHcaTopa. M3mepeHue MHAYKTHBHOCTh
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Konebanus

karymku. HMccnenoBaHue — SIBIGHHS  DJIGKTPUUYECKOIO  pE30HAaHCA B
IIOCJIENOBATEILHOM IEIH.

IIpoBencHue aHaJI0ruu MEXIY bu3ngecKkuMu BEIIUYNHAMU,
XapaKTEPU3YIOMUMHA MEXaHUYECKYIO0 M JJICKTPOMarHUTHYIO KosieOaTeabHbIe
CUCTCMBI.

PacueT 3HaueHU CHJIBI TOKA U HAIIPSDKEHUS HA DJIEMEHTAX IEMn
MEPEMEHHOT0 TOKa.

WccnenoBanme mnpuHIimna jaeictBus Ttpanchopmaropa. HMccnemoBanue
NpUHIMIA JCHCTBUA TeHepaTopa NepeMeHHOro Toka. lcnosb3oBaHue
WNHuTtepHeTa mis moucka MHGOPMAIIMK O COBPEMEHHBIX CIIOcO0ax Iepeaadu
AJIEKTPOIHEPT U

DIIeKTPOMAarHUTHBIE BOJTHBI

Ocy1iecTBiIeHUE pauoNepeladd U paguonpremMa

4.42nekmpomazcrumnoie
80/IHbL

OcyuiecTBiieHUe paguonepeaadyu u paauonpuema. Mccinenopanue

CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOUJILHOTO TeJie-

dona.

Pa3BuTHE [EHHOCTHOTO OTHONICHHS K H3y4aeMbIM Ha YpOKax (U3HKHU
00beKTaM W  OCBaMBaeMbIM  BHJAM  jesaTenpHOCcTH. OOBICHEHHE
MPUHLUIMAIBHOTO Pa3aIuyus OIPUPOJIbl YIPYTUX U JIEKTPOMArHUTHBIX BOJIH.
H3noxxenue CyTH 9KOJIOTHYECKUX po0Jem, CBSI3aHHBIX c
ANIEKTPOMATrHUTHBIMU KOJICOAHUSIMU U BOJTHAMM.

OOBsicHEeHHEe  POJU  DJJEKTPOMAarHUTHBIX  BOJIH B COBPEMEHHBIX
nccaenoBanusax BeenenHnoit

5. OnTHka

5.1.1lpupooa ceema

IIpuMeHeHne Ha TPAKTUKE 3aKOHOB OTPAKEHUSI U IPEJIOMIICHHS

CBETA TP PELICHUH 3a/a4.

OmnpeneneHne CHEKTPaJbHBIX TPAaHUL] YYyBCTBUTEIBHOCTH YEJIOBEYECKOTO
riasa.

YMeHue cTpouTh N300paxeHus IPEAMETOB, 1aBAEMbIE IMH3AMHU.

PacueT paccTosiHMSI OT JIMH3BI 10 U300paKeHUs MpeIMeTa.

Pacuer onrtuyeckoir cunbel JuH3BL. 3MepeHne QOKYCHOro paccTOSIHUS
JIUH3BL.

HcnbiTanne Moeneil MUKPOCKOIIA U TEJIECKONa

5.2.Bonnoewie ceolicmea
ceema

HaOGnronenue siBneHust UHTEP(EPEHIIUH 3JIE€KTPOMAarHUTHBIX BOJIH.
Habmonenne siBnenust tupakiuy AJIEKTPOMArHUTHBIX BOJTH.

HaOGnronenue siBieHus MOpU3aliy JIEKTPOMArHUTHBIX BOJIH.

W3mepenune UIMHBI CBETOBOM BOJIHBI IO pe3yJbTaTaM HaOIIOJICHUS SBICHUS
untepdpepeniu. Habmogenue spneHus audpakuuu csera. HaOmonenue
SIBTICHHUS TIOJISIPU3AIMA W JTUCTIEpCHH cBeTa. [IoMCK pasnmuumii U CXOJCTBA
MEXIY AU(PPAKIIMOHHBIM U JUCTIEPCUOHHBIM CIIEKTPaMHU.

[TpuBeneHre MPUMEPOB MOSBICHUST B MPUPOJIC M UCTIOIH30BAHUS B TEXHHUKE
SBJICHUN UHTEepEepeHIINHU, TU(PAKIINU, TOTSAPU3ALUHN U

JWCTIepcHy  cBeTa.  llepednmcieHre  METOJOB  IO3HAHHSA, KOTOpHIC
UCIIOJIb30BaHbl IPU U3YUCHUH YKa3aHHbIX SIBJICHUI

6. DneMeHTbl KBaHTOBOW (hpU3MKHU

6.1.Keanmoeas onmuka

Habmonenune ¢orosnextpudeckoro sddexra. OObACHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX IPEICTABICHUIA.

Pacuer MakcUManbHON KMHETHYECKOM SHEPIHH JIEKTPOHOB MPU
doToanekrpuueckoM 3¢ dekte. Onpeaenenne padboThl BEIX0/IA YJICKTPOHA 110
rpaduxy 3aBUCUMOCTH MaKCHMaJIbHOM KUHETHUYECKON SHEPTUU
(OTORJIEKTPOHOB OT YaCTOTHI cBeTa. MI3MepeHnne paboThl BBIX0/1a AJIEKTPOHA.
[lepeuncienne  mpuOOpPOB  YCTAHOBKH, B KOTOPBIX  NPHUMEHSETCS
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0e3MHEPIMOHHOCTH (poTOd(deKTa.
OOBsiCHEHHE KOPITYCKYJSIPHO-BOJTHOBOTO  Jyalli3Ma CBOWCTB (DOTOHOB.
OOBbsicHEeHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUHU COBPEMEHHON (PH3UKH

6.2. Quszuxa amoma

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

Pacuer 4acToThl U JUIMHBI BOJIHBI UCITyCKAEMOT'O CBETA IPH MEPEXojie aToMa
BOJZIOPOJIa M3 OJIHOTO CTAIlMOHAPHOTO COCTOSHUS B apyroe. OObscHEHUE
MPOUCXOKICHUST JIMHEHYATOro CHEKTpa aroMa BOAOPOJa M pa3iiuyus
JUHEHYAThIX CIEKTPOB pa3IMYHBIX Ta30B. McciemoBaHue naMHEHYATOrO
CIIEKTpa.

HccnenoBanue npuHIMNA padOThl JIOMUHECIICHTHON JIaMITbI.

HaGmronenre u o0bsICHEHHE TIPUHIIAIIA JCHCTBHS Jla3epa.

[IpuBenenre mMpuMEPOB UCIIOIL30BAHMS JIa3epa B COBPEMEHHOM

Hayke U TexHuke. Mcmonp3oBanne MHTepHeTa IS MOUCKAa HHPOPMAIHH O
MIePCIEKTUBAX MPUMEHEHHUSI JIazepa

6.3.Duszuxka amomHo20
a0pa

HaGronenue TpekoB anbga-gacTull B kamepe Brubcona.

PeructpupoBanne SEpHBIX H3JIyYE€HUH C IOMOILBIO cueTdyHmka [eirepa.
Pacuer sHeprum cBsizu aromubIx siiep. OmnpeneneHue 3apsiia ¥ MaccOBOIO
qycjla aTOMHOIO s/ipa, BO3HUKAIOIIEIO B PE3YyJbTaTe pPaJHMOaKTUBHOIO
pacnazna. Beluncienue sHEpruu, OCBOOOXKIAIOLICICS NMPU pagloaKTUBHOM
pacnane. OmnpeneneHue MPOLYKTOB SACPHOM peakuuu. Berancinenue
SHEpPruM, OCBOOOXKIAIOUICHCS TMpu  sAEpHBIX peakuusx. IloHumanue
IIPEUMYIIECTB M HEJAOCTAaTKOB HCIOJIb30BAaHUS AaTOMHOM DJHEPrUU U
MOHU3HUPYIOLIUX U3IyYEHU B IIPOMBILIEHHOCTH, MEULIIHE.

W3noxeHne CyTH SKOJIOTMYECKHUX NpoOJeM, CBA3AHHBIX C OMOJIOIMYECKHM
JIEHCTBUEM PAJUOAKTUBHBIX U3JTy4YCHHHN.

[TpoBenenue kiaccUPUKALMKU FIEMEHTAPHBIX YAaCTUI] MO UX (PU3NYECKUM
XapaKTepuCTHKaM (Macce, 3apsay, BPEMEHHM HU3HH, CIHHY H T. [.).
[ToHnmaHue UEHHOCTEH HAay4YHOro IIO3HAHMS MHpa He BoOOLIE Ui
YeJIOBEYECTBA B II€JIOM, a JUIS KaXKJO0ro 0Oydarollerocs JIMYHO, LIEHHOCTEH
OBJI4/ICHUS] METOJIOM Hay4YHOTO MO3HAHM JJIS JJOCTHKEHUS ycIexa B JII000M
BH/JIC ITPAKTHYECKON IEATEIbHOCTH

3. YCJIOBUA PEAJIMBAIIMU ITPOTI'PAMMBI JUCHHUTTJIMHBI
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3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHHYECKOMY O0ece4eHH 0
Peanuzanus mporpaMMbl AUCHUIUIMHBI TpeOyeT HaU4YMe yueOHOTo KaObnuHeTa (PU3UKH.
O6opynoBaHue yueOHOTO KaOUHETa:

— pabodee MecTOo Ipero1aBaTeds;

— pabouee MecTO CTYACHTOB;

— mka¢ ansg xpanenuss YMK u cripaBo4HO# TUTEpaTyphl;

— MPOEKTOP MYJIbTUMENNA;

— KOMITBIOTEP.

— ayJUTOpHAsl 10CKa O] MapKep

— mabopaTopHble KOMIUIEKTHI: «MexaHuka» - 4 mwr., «MonekyssipHas GU3nuKa U TEPMOIUTHAMHUKA»
- 4 ., «DNEKTpOAUHAMUKA» - 4 IIT., «DIEKTpoau3» - 4 mr., «Onrtuka» - 4 mr., «kKBaHTOBBIE
SIBJICHUS - 4 IT.

3.2. UnopmannonHoe odecnevyenne 00y4eHus

OcHoBHas1 JIuTepaTypa:

Jlorsunenko O. B. ®uszuka [DnekTpoHHbI pecypc]: yuebnuk / O. B. JlorBunenko. — Mocksa:
KuoPyc, 2019. — 341 c. — (Cpennee mpodeccuonampHoe oOpa3oBaHue). — Pexxum moctyma:
https://www.book.ru/book/929950
Tpodumoa T. U. duzuka ot A mo S [DmekrpoHHBIH pecypc]: cnpaBouHoe mocobue / T.
. Tpodumosa. — 2-e uzn., crep. — M.: KuoPyc, 2019. — 301 ¢. — (Cpeanee npodeccronaibHoe
obpasoBanue). — Pexxum pocryna: https://www.book.ru/book/931306
®usuka. 10 xi1. YriyOneHHbIH ypoBeHb: y4eOHHUK st oOuieoOpazoBar. yupexaenuid / O. .
Kabapaun, B. A. Opnos, 2. E. DBenunk u ap. — M.: [Ipocsemenwue, 2014. — 416 c.
®usuka. 11 . YriyOneHHbIH ypoBeHb: yueOHHUK It oOuieoOpazoBar. yupexaenuid / O. .
Ka6apmun, A. T. 'mazynos, B. A. OpiioB u np. — M.: [Ipoceemenue, 2016. — 416 c.

JlonoJiHUTeIbLHAS JTUTepaTypa:

. ®usuka: Teopus, peuieHue 3aaay, JeKCUKoH: ydyeOHoe mocobue / T. M. Tpopumona. — M. :
KnoPyc, 2017. — 315 c. — (Cpeanee npodeccuoHanbHoe obpazoBanue). — Pexxum mocryna:
https://www.book.ru/book/921942

HNurepHer-pecypcenl:
denepanbHbli IEHTp HHOOPMAIIHOHHO-00pa30BaTeIbHBIX pecypcoB http://fcior.edu.ru/(nara
obpamenus 02.12.2019r.)
Enunas ~ xomtekuus — 1mUGPOBBIX  00pa3oBaTeIbHBIX  PECYpCOB http://school-
collection.edu.ru/(nata oopamenus 14.12.2019r.)
Bes  dusuka. Dwusmdeckuit  sHumKIoneandeckuii  ciosaph  http://all-fizika.com(xara
obpamenus 17.09.2019r.)
@ecTuBasib  Negarornyeckux uaed  «OTKpBITBIM  ypok»  (IpemnojaBaHHe  (PU3HUKH)
http://festival.1september.ru/physics/(nara oopamenus 21.12.2019r.)
VYuutenbckuid moprtanm (Bce mpeameTsl) http://www.uchportal.ru/ (mara oOpamieHus
02.12.2019r.)
3.3. Opranusanus o0pa3oBaTeILHOIO NMpouecca
OO0yuenue yueOHON TUCIUILTUHBI OCYIIECTBISAETCS ISl TPYIIIBI CTYACHTOB, 00yYaronuXCs
Ha 0a3e OCHOBHOTO 00111eT0 00pazoBanus (9 Ki1accoB) Ha IEPBOM Kypce.
Peanuzamus tem 2.2, 3.1-3.3, 4.2, 4.3, 5.2 BO3MOXHa C MNPUMEHEHHUEM DJIEKTPOHHOTO
0o0y4eHus, AMCTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI; B 0011eM o0beme — 18 yacos.

Ne Ha3Banue Temsl, Copepxanue yueOHOro Matepuana, npaktudeckue | Komnuecto
paszena paboThI 4acoB
1 | Tema2.2. XapakTepucTrKa )KMJIKOTO COCTOSIHUS BEIIECTBA. 2
OcHoBBI bimxHuit nopsaok. IloBepXHOCTHOE HATSKEHHUE.
TEPMOJUHAMHUKHU CmaunBanue. KanwisipHbIC SBJICHUS B IPUPOJE,
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ObITYy, TeXHUKE. BHyTpeHHEe TpeHUE B KHUIKOCTH,

BSI3KOCTb

Kpucramnmueckoe cocrosiHue Bemecrna. JlanbHui

nopsAoK. Buasl kpucramioB. Mexanndeckue 2
CBOIcTBa TBEpAbIX Ted. 3aKoH ['yka. TerioBbie

paciIupeHus TBEPAbIX TEJ U KUIKOCTEH.

2 | Tema3.l. OnexTpuuecKui 3apsj. 3aKOH COXpaHEHUS 4
DneKTpuuecKoe ANEKTPUYECKOTO 3apsjia. SIBJIeHHe FIeKTpU3aliu
1oJie. 3aKOHBI Ten. B3aumoielicTBUE TOUEUHBIX 3apsii0B. 3aKOH
MIOCTOSIHHOTO TOKa Kynona. Onexrpuueckas nocrosiHHas. Pemenue

3a1a4.

[TocnengoBarenbHOE MapaiebHOE COSTUHEHNE
PE3UCTOPOB U UCTOUHUKOB ToKa. [IpaBuna
Kupxroda. PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKA.
3akon JIxxoyus - Jlenna.

3 | Tema 3.2. OCHOBHBIE TIOJIOKEHHS AIEKTPOHHON TEOPUU 2
DNEeKTPUYECKHUI TOK | MPOBOAUMOCTH METAIIOB. 3akoH Oma u Jxoyrsi-

B pa3nuuHbIX cpenax | Jlenna. KonraktHast pa3HOCTh MOTEHIIMATIOB U
pabota Bbixoja. TepMO3IeKTPUUECTBO.

4 | Tema 3.3. BzaumopneiictBue TOKOB. JlelcTBHE MarHUTHOIO 2
MaruutHoe nosne [oJIi HAa TPOBOJHHUK C TOKOM. 3akoH Amrepa.

Pabora mo mepemenieHuI0 MPOBOJHUKA C TOKOM B
MarHMTHOM IOJI€.

5 | Tema42. CB0OOHBIC PJIEKTPOMArHUTHBIC KOJICOaHUS B 2
ONeKTPOMArHATHBIE koHType. [IpeBparienue 3Hepruu B KojaedaTeIbHOM
KoJ1eOaHus U BOJIHBI koHType. CoOCTBEeHHAas 4acToTa KojieOaHui B

KOHType. ABTOKojeOaHue. ['eHepaTop 3aTyxaromux
Kose0aHui.

6 | Tema4.3. DnexkTpoMarauTHas npupona ceera. CKOpOCTh CBeTa. 2
BonHoBas 3aBUCUMOCTh MEXKJy JUIMHOW CBETOBOM BOJHBI M
OTTHKA 4acTOThl W DJIGKTPOMAarHUTHBIX  KosieOaHUil.

CBeTOBOM MOTOK M OCBEUIEHHOCTb.  3aKOHBI
ocsemeHHocTH. [Ipunnmn ['rolirenca.

7 | Tema5.2. EcrecTBeHHast painoakTUBHOCTD U €€ BUubl. CocTaB 2
dusnka aToma u aTOMHBIX sifiep. OTKpBITHE TIO3UTPOHA U HEUTPOHA.
aTOMHOTO si/Ipa SAnepusie cunbl. [ledekt Macchl. JHEPTUs CBA3H

aTOMHBIX sifiep. OO1ue cBeieHns 00 311eMEHTapHBIX
YaCcTUIIAX M AaHTUYACTHUIIAX.
Bcero 18

3.4 Kaaposoe obecnneuenune 00pa3oBaTeIbHOI0 Mpouecca

TpeboBaHus K KBaTU(HUKAIMK NETarornYecKuX KaJpoB: HAJIMUKE BBICIIETO 00pa30BaHMSL.
[legarornyeckue pabOTHUKH, MpPHUBIEKaeMble K peaau3aluu o0pa3oBaTeNbHON NpOrpaMmsl,
JOJDKHBI  TIOJy4aTh JIOMOJHUTENBHOE NpoQeccuoHaIbHOe o00pa3oBaHUWE 10 Iporpammam
MOBBILICHUS KBAIM(UKAIMK, B TOM 4Hciie B (OpMe CTaXUPOBKHU B OPraHU3alMAX, HAlIPaBJIEHUE
JeSITeIbHOCTH KOTOPBIX COOTBETCTBYET 00J1acTH MpO(eCCHOHATIBLHON AEATENbHOCTH He pexe 1
pa3a B 3 rojia ¢ y4eToM paclIMpeHus CIeKTpa MpodhecCHOHATBHBIX KOMIETEHIIUH.

20



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJINHbI

Pe3ynbTarsl 00y4yeHus
(ocBOeHHBbIE YMEHMHSI, YCBOEHHbIE 3HAHMS)

®opMbI U METOABI
KOHTPOJISI M OLleHKH
pe3yJabTATOB 00y4eHHsI

OcBOeHHbIE YMEHUS:

OIHCHIBATH M OOBSICHATH (DU3MUECKUE SIBIICHUS ¥ CBOHCTBA TEIl:
JIBMDKEHUE HEOCCHBIX TEJ U UCKYCCTBEHHBIX CITYTHHKOB 3eMJIH;
CBOWCTBA ra30B, )KUJIKOCTECH U TBEPJBIX TEII,
AJIEKTPOMATrHUTHYIO UHIYKIIHIO, PACIIPOCTPaHCHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIC CBOIMCTBA CBETA;
W3JIYYEHHUE U TOTJIONIEHUE CBEeTa aTOMOM; (oTorddexT

JlaGopaTopHas pabota

OTJIMYAThb T'MIOTE3bI OT HAYYHBIX Teopnﬁ

CamocrosiTenbHas padbora

ACJ1aTh BBIBOJbI HA OCHOBC SKCIICPHUMCHTAJIbHBIX TaAHHBIX

9KCHepHMeHTaHLHLIe 3aJaHuA

IIPUBOJIUTH IPUMEPHI, IOKA3BIBAIOIINE, UTO HAOIIOACHUS U
9KCIIEPUMEHT SIBJIIIOTCS OCHOBOM JUJISl BBIIBUKEHUS TUIIOTE3 U
TEOPUH, O3BOJIIOT IIPOBEPUTH HCTUHHOCTD TEOPETUYECKHUX
BBIBOJIOB, UTO (hu3HYecKasi TEOPHsI JaeT BO3MOXKHOCTb
OOBSICHATH U3BECTHBIC SIBJICHUS IPUPOIBI i HAyYHbIE (DAKTHI,
IIPEACKA3bIBATh €1 HEU3BECTHBIC SIBICHUS

NunuBuyansHbIe 3a1aHUS

IMPOBOAUWTDL OIIBITHI, HJUIIOCTPUPYIOIIUEC ITPOABJICHUC ITIPUHIMIIA
OTHOCHUTCJIIBHOCTH, 3aKOHOB KJIAaCCUUYECKOM MCXAaHHUKHU,
COXPAaHCHUA UMITYJIbCAa U MEXaHUYECKOM OHCPTHUn

JlaGopaTopHas pabota

MPUMEHSATH (PU3MUECKUe 3HAHUS B TIOBCETHEBHON JKU3HU JIS
HCIIOJIB30BaHUS IPOCTBIX MEXAHU3MOB, HHCTPYMEHTOB,
TPAHCIIOPTHBIX CPEJCTB

[IpakTuueckas pabora

YcBoeHHBIE 3HAHNA:

CMBICIT TIOHATHH: (U3HYECKOE SBIEHWE, THUIOTE3a, 3aKOH,
TEOpHsl, BEIIECTBO, B3aUMOJIEUCTBHUE, SJIEKTPOMAarHUTHOE TOJIE,
BOJHA, (OTOH, aroM, AaTOMHOE SIpPO, HOHUUPYIOIINE
W3IIy4YeHus, MaHeTa, 3Be31a, ComHeyHasi cucTeMa, rajakTHka,
Bcemennas

duznueckuii IMKTAHT

CMBICIT (PU3MUECKUX BETUYMH: CKOPOCTb, YCKOpPEHHE, Macca,
CWJIa, UMIYJIbC, paboTa, MEXaHUYECKasi SHEPrusi, BHyTPEHHSA
9Heprus, aOCOJIOTHAs TeMIleparypa, CpeaHss KHHEeTH4ecKas
SHEprusi  YacTHI]  BELIECTBA,  KOJMYECTBO  TEIUIOTHI,
JIEMEHTAPHBIN JJIEKTPUUYECKHUN 3aps

TectupoBanue

CMBICIT  (PU3MYECKUX 3aKOHOB KIACCHYECKOW MEXaHUKH,
BCEMHPHOTO TATOTEHHUS, COXPAHEHUs HHEPIruu, HUMIyJbca WU
AIIEKTPHUYECKOTO 3apsaa, TEPMOJUHAMUKH, IEKTPOMArHUTHON
UHAYKIUH, GoTodddexTa

KonrponsHas pabora

BKJIaJ] POCCHUHCKUX U 3apyOeXHBIX YYEHBIX, OKa3aBIINX
HauOoJIpllIee BIMSIHUE HA Pa3BUTHE (DU3UKU.

Joxmnan
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