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1. MACHHOPT PABOYEM ITPOI'PAMMbBI YYEBHOI'O NPEJMETA
YIIB(Y).03 ®u3uka

1.1. O6aacTh NIpUMEHEHHS POTPaAMMBbI

[TporpamMma o61e00pa3zoBaTeIbHON yueOHOW MUCHUIUIMHBI «Du3KKay MpeaHa3HadYeHa IS
u3ydeHusi GU3UKU B IpoQecCHOHaIbHBIX 00pa3oBaTesibHbIX opranuzamusax CI10, peanusyrommx
00pa3oBaTeNbHYI0 IPOTrPaMMy CPEIHEro o0mero oOpa3oBaHus B Mpeaeaax OCBOSHUS OCHOBHOM
npodeccuoHaibHON obOpazoBarensHol mporpammbl CITIO (OITOIT CITIO) na 6a3e OCHOBHOTO
o01ero oOpa3oBaHus.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odero oopasoBaHus,
MPEIBABISEMBIX K CTPYKTYpE, COIACPKAHUIO U Pe3ybTaTaM OCBOCHHS Y4COHOW TUCITUTUIMHBI
«®Du3nKa», B COOTBETCTBUH ¢ PexoMeHIalusMy MO OpraHu3aluy NOTyYeHUs! CPEAHEro 00LIero
o0pa3oBaHUs B IpeiesiaX OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPO(ecCHOHATEHOTO
o0Opa3oBaHus Ha 6a3e OCHOBHOTO 00IIEero 00pa3oBaHUs C y4ETOM:

- IlpumepHOli OCHOBHOW OO0OpPa30BATEIBLHOW MPOTPAMMBI CpEAHEro oOImero oOpa3oBaHUS,
0100peHHOI pemieHueM (eneparbHOro y4eOHO-METOAMYECKOTO OOBEeIWHEHUs MO OoO0IeMy
obpa3zoBanuto (mmpotokos oT 28 urons 2016 r. Ne 2/16-3).

- pabouedi mporpamMmbl  BOCIHTaHUs 1O  crnenuainbHocTH  15.01.09. Mammuuct
JIECO3arOTOBUTENbHBIX U TPEIEBOUHBIX MAIIIHH.

1.2 MecTo npeaMeTra B CTPYKTYpe MPOrpaMmbl

VY4eOnblil npeameTr «Pu3NKaNsaBIIeTCs MPEAMETOM 00111e00pa30BaTeIbHOr0 y4eOHOro UKIIa
B COOTBETCTBHH C TEXHOJIOIMUYECKUM IMpoduieM NpodeccuoHaIbHOro 00pa3oBaHusl.

VYuebnsiit npenmer «dPusnka» oTHocUTcs K npeamerHoi obmactu @I'OC cpennero oOdrero
oOpa3zoBanus «EcTecTBEHHbIE HAYKW» U3 00s3aTENIbHBIX MTPEIMETHBIX 00JIACTEH.

VYpoBenb ocBoeHHs yueOHOro mnpenmera B cooTrBeTrcTBUU ¢ DPI'OC cpemnero o6miero
00pa3oBaHus YriayOJeHHBIH.

N3zyuenne ydeOHOro mpenmera «QDu3MKa» 3aBepmIacTcs MPOMEXKYTOYHOH aTTecTanueil B
dopme sk3ameHa B pamkax ocBoeHus [IIIKPC Ha 6aze ocHOBHOTO 00111€T0 00pa30BaHuUs.

Bocnutanue u counanuzanus o0y4yaroumxcs Ipyu OCBOEHUU pabouell mporpamMmsl IpeaMera
OCYILECTBIISIETCSI € IOMOILBIO BKJIIOYaeMbIX B 00pa3zoBaTelbHYI HporpaMMmy pabdoueit
IPOTPaMMBbI BOCIIUTAHUSI M KAJIEHAAPHOTO TUIaHA BOCHHUTATENBHOW paboTHI uepe3 MpHUBIICYCHUE
00yyaromuxcst K KOHKYPCHBIM MEpONPUATHSIM Pa3HOIO YpOBHS, MPEAMETHBIM OJUMIIMAJAM,
JeKazaM, KOHKypcam MmpoeCCHOHATFHO MacTePCTBA, BCEPOCCHICKUM TEMAaTHUYECKUM YpOKaM U
yepe3 oOecrneyeHne OCTHKEHUS OOYHYalOIIMMHUCS JMYHOCTHBIX PE3yJbTaTOB: TOTOBHOCTb K
CaMOPa3BUTHIO; MOTHBAIMS K MO3HAHUIO M OOYYECHHUIO; IIEHHOCTHBIE YCTAHOBKH M COIMAIIBHO-
3HaYMMble KauecTBa JMYHOCTH; AKTUBHOE yYacTHE B COLHAJIbHO-3HAYMMOM JeATEeNbHOCTH,
OTpPaKEHHBIX B paboUei mporpaMme BOCTIUTAHHSI.

1.3 lenu u 3aga4u npeaMera — TpedOBaHMS K Pe3yJ1bTATAM OCBOECHHS
Conep:xaHue IporpaMMbl HaNpaBJIeHO HA JTOCTIDKEHUE CIEAYIOMNX [EeNei:

o OocBOeHHMe 3HAHMH O (GyHIaMEHTAIBHBIX (PU3MYECKUX 3aKOHAX W TMPUHIUIMAX,
JIeKalIMX B OCHOBE COBPEMEHHON (PU3MUeCKOl KapTUHBI MHUpa; HanboJiee BAXKHBIX OTKPBITUAX B
obOnactu (pU3MKH, OKa3aBLIMX OMpEIENSIONIee BIUSHUE HAa PAa3BUTHE TEXHUKU M TEXHOJOTHUU;
METOJIaX Hay4YHOTO MO3HAHUS MTPUPOJIBI;



o OBJIaJleHHe YMEHHSIMH TPOBOJUTh HAONIOACHUS, TUIAHUPOBATH M BHITIOTHATH
9KCIIEPUMEHTHI, BbIIBUTaTh THIIOTE3bl U CTPOUTH MOJEIHU, IPUMEHSTh MOJTYYeHHbIE 3HAHUS 110
busuke s 0OBACHEHUS Pa3HOOOpa3HbIX (U3UYECKUX SBJICHUH UM CBOMCTB BEILECTB;
MPAKTUYECKOTI0 MCIOJIb30BaHUs (PU3NUECKUX 3HAHUMN; OIEHUBATh JOCTOBEPHOCTH €CTECTBEHHO-
HaY4YHOI nH(pOpMaIHH;

o pa3BHTHE [103HABATEIbHBIX WHTEPECOB, HMHTEIUIEKTYalbHBIX M TBOPUYECKUX
CIOoCOOHOCTE B mporiecce MpUOOpPETeHUs 3HAHUN W yMEHHH Mo (HU3MKE C UCIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB HHPOPMAITUH U COBPEMEHHBIX NH(POPMAITMOHHBIX TEXHOJIOTHIA;

o BOCIIMTAHMEe YOEXKICHHOCTM B BO3MOXXHOCTH TIO3HAHMSI 3aKOHOB IIPUPO/IBI;
UCIIOJIb30BAaHUsl JOCTHKEHUM (U3MKM Ha OJlaro pa3BUTUS 4YeNIOBEUYECKOW LUBUIIM3AIUY;
HEOOXOIUMOCTH COTPYIHUYECTBA B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS 33]1a4, YBAXKHUTEIHLHOTO
OTHOIIEHHWSI K MHEHHUIO OINIOHEHTAa NpU OOCYXJIEHUH TPpoOIeM eCTEeCTBEHHOHAYYHOTO
COJIEp)KaHUsl; TOTOBHOCTM K MOPAJIbHO-3TUUYECKOM OLEHKE MCIOJb30BAaHUS HAyYHBIX
JIOCTUKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY’KaIOIIEH Cpebl;

. HCIOJb30BAHNE NPHOOpPETeHHbIX 3HAHMM M  yYMEHH#l [  peuieHus
MPaKTUYECKHUX 3a7a4 MOBCEIHEBHOM >KM3HU, 0OECTIeUeHHs] O€30MacCHOCTH COOCTBEHHOM >KH3HHU,
palOHaIBHOIO IPUPOIONOIB30BaHUS U OXPaHbl OKPYXKAIOIEH Cpeibl.

OcHOBY JaHHOM IPOrpaMMBbl COCTABIIET COJIEP)KAHUE, COTJIACOBAHHOE C TPeOOBaHUSIMU
(dbenepabHOr0 KOMIIOHEHTA CTaHIapTa cpeaHero (I0JIHOTo0) 001ero oopa3oBaHusl.

B npodunbHyI0 COCTaBISIONIYIO  BXOAUT MPO(ECCHOHATLHO HANpPaBICHHOE COJEpKaHHE,
HE0OXOIMMOe IS YCBOSHHUSI MPOQECCHOHAIBLHON 00pa3oBaTelIb-HON MporpaMMbl, (hOPMUPOBAHUS Y
CTYJICHTOB TpO(heCCHOHATTBbHBIX KOMITETEHIIUI.

B mporpamme no ¢usuke, peanuzyeMol MpH MOATOTOBKE OOY4aroUMXCsl MO MpodeccusiM
TEXHUYECKOTO PO IIsi, MPOPUIHLHON COCTABIISIONICH SIBISIETCS pa3aesl « DJIEKTPOAMHAMHUKAY.

B nporpamme  TeopeTuueckue  CBEIEHHUS  JIOMOJHSIOTCS  JEMOHCTPALUSIMH,
71a00paTOPHBIMU U MPAKTUYECKUMH paboTaMHu.

[Iporpamma CcOOEpKUT TEMAaTUYECKUW IUIAH, OTPAXArOUIMH KOJMWYECTBO 4YacoB,
BBIJIEJIIEMOE Ha M3y4YeHHE (U3UKU NPU OBIAJEHUHU CTYACHTaMHU MPO(EcCUsIMH TEXHUYECKOTIO
npodus.

ITporpammoil nmpenycMOTpEHO CaMOCTOSATENIbHAs BHEAYAUTOpHAs paboTa, BKIIOYAIOMIAS:
pelleHre 3ajad, BBINOJHEHHE JOMAIIHUX Ja0OpaTOpHBIX paloT, CO3JaHHE Ipe3eHTaLHH,
AQHUMHUPOBAHHBIX TEXHOJIOTHYECKUX MPOLIECCOB, MOATOTOBKA J10KJIa/10B.

1.4. Ilnannpyemble pe3y/IbTAaThl OCBOCHHA Y4eOHOI0 peaMera

OcBoenue conaepxaHusi ydeOHON MUCHHMIUIMHBI «DU3MKa» 00ecrnednBaeT JOCTHKCHUE
CTYJEHTaMH CJEIYIOUINX pe3yJIbTaTOB:

® IUYHOCMHbBIX.

— YYBCTBO TOPAOCTH U YBa)KEHUS K UCTOPHM U JOCTHXKEHUSM OTEUYECTBEHHOH (U3NUECKOM
HayKH; (pU3MYECKH I'paMOTHOE IOBEACHHE B NMPOQPECCHOHAIBHON NEATENBHOCTH U OBITY MpH
oOpailieHuu ¢ mpudopamu U yCTPOMCTBAMY;

— TOTOBHOCTHb K TPOJOJDKCHUIO OOpa30BaHUsS W IOBBIMICHNS KBATM(UKAMH B W30paHHOM
npodecCHOHATBHON AEATEIPHOCTH U OOBEKTHBHOE OCO3HAHHME PO (U3MUECKUX KOMITETCHIIUH
B 3TOM;



— YMCEHHE HCIIOJIb30BaTh IOCTHIKEHUS COBPEMEHHOM (HM3MYECKOM HAyKHM M (U3MUECKHX
TEXHOJIOTUH Ui TIOBBIICHUS COOCTBEHHOTO HWHTEUIEKTYalbHOTO pa3BUTHS B BBIOPAHHOM
po(hecCHOHANTLHOM e TEIbHOCTH,

— YMEHHE CaMOCTOSITENIbHO JA00BIBATh HOBBIC sl ce0si (U3NYECKHe 3HAHUS, UCIOIb3Ys IS
3TOTO JIOCTYIHbIE UCTOYHUKH HH(POPMAIINH;

— YMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIEC B3aNMOOTHOIICHHS B KOMAH/I€ 110 PELICHUIO 00X
3a1ad;

— YMEHHE YIpaBIISATh CBOCH IMO3HABATEILHON [EATEIBHOCTHIO, IPOBOIUTH CAMOOLCHKY
YPOBHS COOCTBEHHOT'O HHTEIUIEKTYAIEHOTO PAa3BUTHS;

* MemanpeomMemHbIx:

Pezynamuenuvie ynusepcanvhuie yueonvie oeiicmeusn (YY/):
— HCHOJb30BAaHHME OCHOBHBIX HHTEJUICKTYaJIbHbIX OMNEpaluid: TOCTAaHOBKHM  3ajayu,

dbopMynupoBaHUS THUIOTE3, aHalM3a W CHHTE3a, CpaBHEHHs, 0000IIeHus, cucTeMaTH3alluu,
BBISIBJICHUSI NIPUYMHHO-CIICACTBEHHBIX CBSI3€H, MOMCKA aHAIOroB, (OPMYIUPOBaHHUS BHIBOJIOB
JUTSL K3YYEHUST PA3IMYHBIX CTOPOH (PU3UUYECKHX OOBEKTOB, SBICHUI M MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

— YMEHHUE T€HEPUPOBATH UJICU U OMPEIEIATh CPEACTBA, HEOOXOUMBIE IJIsl X Pean3alliu;

— YMEHHUE aHAIM3UPOBATH U MPEJICTABIIATH HH()OPMAIIMIO B pa3IMYHBIX BHIAX;

— YMEHHE CAaMOCTOSITEIbHO OLICHWBATh M MPUHHUMATH PEHICHUS], ONPEACISIONINEe CTPATETHI0
MOBEJICHHUS, C YIETOM I'PakIaHCKUX ¥ HPABCTBEHHBIX I[EHHOCTEH.

Ilo3nasamenvnsle ynugepcanvhule yueonvie oeicmeusn (YY/1):
— WCIOJIb30BAaHWE PA3IUYHBIX BHJIOB [O3HABATEIBHON JEATEIBHOCTH IS PELICHUs

¢u3nyecKkux 3agad, NMPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOAEHMS, OIUCAHUS,
U3MEpPEHMs,  OKCIIEPUMEHTa) i  M3YyYEHUs  PA3IUYHBIX  CTOPOH  OKpY’Karouei
JIEHCTBUTEIILHOCTH;

— YMEHHUE MCII0JIb30BaTh PasInYHbIe UCTOYHMKH Ul MOJydeHus (uzndeckoit uHdopmanuu,
OLICHUBATH €€ JOCTOBEPHOCTD.

Kommynuxkkamuenoie ynueepcaivhoie yueonvie oeiicmeusn (YYJ/]):
— YMEHHE MyOJMYHO TIPENCTABIATh pE3yJIbTaThl COOCTBEHHOTO WCCJIEIOBAHMS, BECTH

TUCKYCCHM, JIOCTYITHO W TapMOHUYHO codYeTas cojepkaHue u (GOpMbI MPEICTaBIsIeMON
UHpOpMaLUH.
* NPEOMEMHBIX:
— cOpMHUPOBAHHOCTH MPEACTABICHUN O PONU M MecTe (PU3UKU B COBPEMEHHOW HAyYHOUH
KapTUHE MHpA; TOHUMaHue (U3NYECKON CYNTHOCTH HaOJI0AaeMbIX BO BceneHHOU sIBICHUH,
ponu pu3uku B GOPMUPOBAHUH KPYro3opa U (PyHKIMOHATHHOM TPAaMOTHOCTH YEJIOBEKa IS
pelIeHus MPaKTUYEeCKHX 3aj1ay;
— BJIaJICHHE OCHOBOIIOJIAraloIIUMH (PU3NUECKUMHU MTOHATHSAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TEOPUSIMH; YBEPEHHOE UCII0JIb30BaHNE (PU3NUECKON TEPMUHOIOTUU U CUMBOJIMKHY;
— BIAQJICHHE OCHOBHBIMH METOJaMH HAYYHOTO T[IO3HAHUS, WCIONb3yeMbIMH B (U3HKE:
HaOJI0IeHNEM, OTIUCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;
— yMeHHus o0pabaThiBaTh pPe3yNbTaThl U3MEPEHUI, OOHAPYXMBATh 3aBHCUMOCTH MEXKIY
(bu3NYeCKUMHU BEIMUYMHAMU, OOBSICHATDH MOJIyY€HHBIE PE3YJIbTaThl U I€TaTh BHIBObI;
— ¢(hopMHPOBAHHOCTh YMEHHUS peliaTh GU3NYECKUE 3a7a4u;
— c(opMHpOBaHHOCTH YMEHHMSI MPUMEHSATH MOJyYEHHbIE 3HAHUA JUIsl OOBSICHEHHUS YCIOBUMN
MpoTeKaHusl (U3UYECKUX SBJICHHA B TIPHUPOJE, MPOPEeCCHOHATBHONU chepe U I MPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;



— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3HMIIMHU IO OTHOIICHUIO K (M3MYECKOW MH(MOpMAIUH,
HOHy‘I&GMOﬁ M3 pa3HbIX HICTOYHHKOB.

1.5. Kosim4ecTBO 4aCOB HA 0CBOeHHe padoyeil mporpaMMbl y4eOHOI0 mpeaMeTa:

MakcumanbHas yueOHast Harpy3ka oOydarorierocs - 300 4acoB, B TOM YHCIIC:
- o0s13aTenbHas ayIuTOpHAs yueOHast Harpy3ka (Bcero) - 200 Jacos;

- caMocCToOsTeNbHAs yueOHast padora obydaromerocs — 100 gacos.

2. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O IIPEJIMETA

2.1. O0beM yueOHOro npeaMeTa M BUAbI y4eOHOil padoThI

Buj yueOHoii padoThl O0bem yacoB
MakcumanbHas yyeOHas Harpy3ka o0yJaromerocs 300
OO0s3aTenbHas ayquTOpHast yueOHasi Harpy3ka(BCero), 200
B TOM YHUCIIE:
MPAKTUYECKUE 3AHATHUSA 22
71a00paTOPHBIC 3aHATHS 13
KOHTPOJIbHBIE paOOTHI 6
VH/IMUBUYQJIbHBIA IPOEKT 0
CamocTtosTenpHas yaeOHas paboTa 00yJarommxcs 100
[TpomexyTouHas aTTectanus B popme — IK3aMeHa

2.2.Conepxanue y4eOHOI0 nmpeamera
Beenenne

®dusnka — QyHIaMEHTATBHAS HAyKa O MPUPO/IE.

EcTecTBEeHHO-Hay4YHbII METOJA TIO3HAHMS, €r0 BO3MOKHOCTHM M TIPaHUIbl TPUMEHUMOCTH.
OKCIIepUMEHT U TEOpHs B MpoLecce MO3HAHUS Npupoabl. MojienupoBanue Gpu3nyeckux sBICHUN
U TporeccoB. Poib dKCnEpUMEHTa M TEOpPUM B NPOLECCE MO3HAHUA NpUpoAbl. Pusmyeckas
BenuunHa. [lorpemHocTy u3MepeHuil ¢usndeckux BenuuuH. dusnyeckue 3aKoHbI. I'paHHUIIbI
NPUMEHUMOCTH (u3nuecKux 3akoHOB. [loHsTHe O Qu3myeckoil kapThHe MHpa. 3HAUYEHUE
¢uzuku npu ocsoeHnu npodeccuii CI1O u cnenuansuocteit CI10.

1. OcHOBBI MEXaHUKH

Kunemaruka. Mexannueckoe pasrkeHue. Ilepememenue. Ilyre. Ckopoctb. PaBHOMeEpHOE
NPSMOJIMHEMHOE JIBM)KEHHME. Y CKOpeHHe. PaBHOnepeMeHHOE MNpPSIMOJMHEWHOE JBUKEHUE.
CBobonHoe majaeHue. JIBukeHue Tena, OPOIIEHHOTO IMOJ YIJIOM K TOpH30HTY. PaBHOMepHOe
JBUKEHHE 110 OKPYKHOCTH.

3akonbl MexaHuku Hwbrorona. Ilepsoiii 3akoH Herorona. Cuia. Macca. Umnynbc. Bropoii
3akoH HproToHa. OCHOBHOUM 3aKOH KJIacCHUYECKOW AMHaMHKU. TpeTuid 3akoH HbproToHa. 3akoH




BceMHUpHOTO TsroteHus. [paButarmonHoe moje. Cumia Tsokectu. Bec. CrmocoObl m3MepeHus
Macchl Tel. CHIIBI B MEXaHHKE.

3aKoHBI COXpaHeHHs] B MeXaHHMKe. 3aKOH COXpPaHCHMs MMITyJbca. PeakTHBHOE IBH)KCHHE.
Pabora cunbl. PaboTta moreHumaneHbeIX cui. MomrHocTh. DHeprus. KuHerndeckas sHEprus.
[ToreHunanbHas 3HEprusl. 3aKOH COXpPaHEHUsS MEXaHU4eCKOW sHepruu. lIpuMeHeHue 3akoHOB
COXPaHEHHUS.

Mexanuueckue kojedanusi. KomeOarensHoe nBmwkeHue. [apMoHWUYeckne KojaeOaHUS.
CBoOoiHBIE MexaHWUYecKue KoiieOanws. JIMHEWHbIE MEXaHHUYECKHUE KOJIeOATeNbHBIC CUCTEMBI.
[IpeBparienrie  dHEpruM mpu  KojebaTenbHOM  JBIKEeHWU. (CBOOOIHBIE — 3aTyXalolue
MeXaHH4YeCKHe KolieOaHus. BBIHYXICHHbIE MEXaHUYEeCKHE KOJICOaHMUs.

Ynpyrue BouHbl. Ilonepednsie U IPOIOJIBHBIE BOJHBI. XAPAaKTEPUCTUKU BOJHBL. YPaBHEHHE
IUIOCKOM Oeryuieil BoJHbl. 3BYKOBbIE BOJIHBI. YJIBTPa3ByK U €r0 IPUMEHEHUE.

Hemoncmpayuu

3aBUCUMOCTb TPAEKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Busibl MexaHMYECKOTO ABUKEHHUS.

3aBUCUMOCTb YCKOPEHHMSI T€JIa OT €r0 MAacChl U CUJIbL, AEUCTBYIOLIEH Ha TEIO.

CrnoxeHue cuil.

PaBeHCTBO M IPOTUBOIIOJIOKHOCTH HAMPABJICHUSI CUJI IEUCTBUS U IPOTUBOJACHCTBUS.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOpMariiH.

Cuiel TpeHUSL.

HesecoMocTs.

PeakTnBHOE IBUKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

CB0oOOHBIEC U BHIHYXK/ICHHBIC MEXaHUYEeCKHEe Kojebanus. Pe3onanc.

OO6pa3oBaHue U pacnpocTpaHEeHUE YIPYrux BoH. YacToTa KojaebaHuil 1 BBICOTAa TOHA 3BYKa.
Jlabopamopnvie 3anamus:

HccinenoBanue IBUKEHHUS Tella IO JEUCTBUEM ITOCTOSHHON CUJILL.

M3y4eHne 3aK0Ha COXpPaHEHHs UMITYJIbCA.

CoxpaHeHne MEXaHWYECKOW DJHEPruu IpHU JBIKECHUM Tela IMOJ ACUCTBUEM CHI TSDKECTH U
ynpyrocti. CpaBHeHHE paOOThI CHIIBI C U3MEHEHUEM KMHETHYECKOM SHEpruu Tena.

N3yueHne 3aKOHOB COXpaHEHUs Ha puMepe yaapa MapoB U 0aJUIMCTHYECKOT0 MasiTHUKA.
N3ydeHne ocoOeHHOCTEN CUITbI TPEHUSI (CKOJIbKEHUS).

W3ydeHne 3aBUCMMOCTH NepHoja KoJieOaHU HUTSHOTO (WJIM MPY>KUHHOTO) MasgTHHUKA OT JUITMHBI
HUTH (WJIH MacChl Tpy3a).

2.0cHOBBI M0J1eKYJISIPHOH (QU3UKHU U TEPMOJIMHAMHUKH

OCHOBBI MOJICKYJISIPHO-KHHeTHYeCKOi Teopuu. UneanabHblil ras. OCHOBHBIE IOJOXEHUS
MOJIEKYJISIPHO-KMHETUUYECKON TeopuH. Pa3smMepsl n Macca MoJIeKya U aTOMOB. bpoyHOBckoe
nexenune. g dysus. CUIbInIHeprusiMeXKMOJIeKy IS pHOroB3anmoiecTBus. CTpoeHue
ra3zo00pa3HbIX, KUIKUX U TBEpAbIX Tesd. CKOPOCTH IBMXKEHHSI MOJIEKYJ U MX HU3MEpEHHE.
WNneansubiii ra3. JlaBienue raza. OCHOBHOE YpPaBHEHHME MOJIEKYJIIPHO-KHHETUUYECKOMN
Teopun Ta3oB. Temmeparypa W ee¢ u3MepeHue. ['a3oBble 3aKOHBI. AOCOJIOTHBIA HYIb



Temreparypel. TepMoauMHaMH4YecKasi IIKajla TeMIIepaTypbl. YpaBHEHHUE COCTOSHHS
nJIeaJIbHOTO ra3a.MossipHasi ra3oBasiioCTOSIHHASL.

OcHoBbl TepMoaMHAMHUKH. OCHOBHBIC IIOHATUA U ONpEAEICHUs. BHYTpeHHsAS 3Heprus
cuctembl. BHyTpeHHsIsI HEprusiieanbHororasa. Pabotaureninorakakopmbinepegadan
sHepruu. TerioeMKocTh. Y IelIbHAs TEIIOEMKOCTh. Y paBHEHHE TEIUIoBOro OanaHca. [lepBoe
Hayajgo TepMOAMHAMUKHU. AnnabatHbld mpouecc. [IpuHImMN nelcTBUS TEIJIOBOW MAaIIUHBI.
KIIJI TermoBoro nsurarens. Bropoe Hadamo TepMOAMHAMHUKU. TepmMoauHaMU4YecKas IIKaIa
TemIieparyp. XoJa0AuWibHble MalIMHEL. Tertosslie npurarenn. OxpaHa IPUPOIBI.

CeoiictBa mnapos. lcnapenue u koHpaeHcauus. HacblllleHHBII map M €ro CBOMCTBA.
AOcoiyifoTHasT M OTHOCHUTEJbHAs BJIAXHOCTb Bo3ayxa. Touka pocel. Kunenue.
3aBUCUMOCTBTEMIIEPATYPBI KUIIEHUSI OT AaBiieHUs. [leperpersiii map u ero UCroJjJb30BAHUE B
TEXHHUKE.

CaoiicTBa KuAKOCTel. XapakTepUCTUKA XKUJKOTO COCTOSIHUS BemecTBa. [loBepXHOCTHBIM
CIIOW JKUJKOCTH. OHEpPrusi IOBEPXHOCTHOrO CJIos. SIBJIEHUS Ha TpaHULIE KUIKOCTH
CTBEpJbIM TeJoM. KanuwiuisipHble sIBICHUS.

CaoiicTBa TBepAbIX TeJ. XapaKTEPUCTUKA TBEPJIOTO COCTOSHHS BelIeCTBa. YTIpyTrue
CBOMCTBA TBepAbIX Tejl. 3aKOoH ['yka. MexaHnnueckue CBOMCTBa TBEPAbIX Tell. TerioBoe
pacuimpeHue TBEpAbIX TeJ U KUJAKocTel. [[maBieHue u kpucraminuzanus.

Hemoncmpayuu

JBr>xenune 6poyHoBckuX yactull. Juddyzus.

W3meHeHne JaBieHUs Ta3a C HU3MEHEHHEM TeMIIepaTypbl MNpH IOCTOSIHHOM oOObeMe.
N3oTepMuueckuii U n300apHBIil IPOLECCHI.

N3MeHeHne BHYTpPEHHEH HHEpPruy TeJl IMpPU COBEPIIEHUU pPalOOTHI.

Mopaeny TennoBbIX IBUTATEIIEH.

Kunienne Boapl npu noHWwkeHHOM aaBieHuu. [Icuxpometp

Y TUTPOMETP.

SIBnenus IMOBEPXHOCTHOI'O HaTSKEHUS 51 CMa4duBaHUsI.
Kpucrannsl,amopdHble BenecTBa, )KUAKOKPUCTAUINUECKUE Tea.

Jlabopamopnuwie 3anamus:

N3mepenue BIIaXKHOCTH BO3yXa.

H3mepeHne MOBEPXHOCTHOTO HATSYKEHUS >KUIKOCTH.

Habmonenue mnponecca kpucrammmzauud W3ydenue nedopmanuu pactsokeHus. M3yuenue
TEIIOBOTO PACUIMPEHUs TBEPIBIX Tell.

N3yuenne ocobeHHOCTEH TEIIOBOTO PACIIMPEHUS BOJIBI.

3. DJIeKTPpOAMHAMHUKA

JyleKTpUYeCcKoe MoJie. DJIEKTPUUECKHE 3apsiibl. 3aKOH coxXpaHeHus 3apsaa. 3akoH Kyona.
OnekTpuueckoe nosie. HanpskeHHOCTD aniekTpuueckoro nosist. [IpuHnun cynepno3uuuu nosen.
PaGora cun  3IEKTPOCTATHYECKOTO OJIA. ITorenmuai. Pa3Hocts MOTECHIIMAIOB.
OKBUMOTEHUUANBHBIE MOBEPXHOCTU. CBs3b MEXAY HANpPsDKEHHOCTBIO U Pa3HOCTBIO
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MOTEHIIMAJIOB AJIEKTPUYECKOTO TMOoJsl. JMANeKTpuKH B 3JeKTpudeckoM mose. [lomspusanus
TdIeKTpukoB.  [IpoBomHukn B anekTpuueckoMm mone.  Kowpencatopel. CoenuHeHue
KOHJIGHCATOpOB B Oarapero. DHEprusi 3apsHKEHHOT0 KOHAEGHCATOpa. DHEPrHsl 3JIEKTPUYECKOTO
HOJISL.

3aKOHBI MOCTOSTHHOTO TOKA. YCJIOBUS, HEOOXOAUMBIC IJII BOSHUKHOBEHHS U TOIJEPKAHUS
anekTpudeckoro Toka. Cuia Toka M IJIOTHOCTh TOKa. 3akoH Oma mnst yuactka nenu 6e3 DJIC.
3aBUCUMOCTD DJIEKTPUUECKOTO0 COMPOTUBIICHUS OT MaTrepuaia, JUIMHbI U IUIOMIAIA OTIEPEYHOTO
CEUYCHHS TMPOBOJHHMKA. 3aBUCUMOCTh DJIEKTPUYECKOTO COMNPOTHBJICHHUS IPOBOJHHKOB OT
TEeMIIepaTypbl. DJEKTPOABUXKYIAs CHJIAa HMCTOYHUKA TOoKa. 3akoH Oma JuIsi TIOJIHOW IIETIH.
CoenuHenrue TpoBOJHUKOB. CoeIWHEHHE HCTOYHHUKOB JJIEKTPUUYCCKON SHEpPruu B OaTapero.
3akoH JIxoyns— Jlenma. PaboTa 1 MOIITHOCTB 2JIEKTPUUECKOTO TOKA. TeIIoBoe JEHCTBHE TOKA.

DJIeKTPUYECKUH TOK B Pa3JIMYHBIX Cpefax. DIEKTPUUECKUI TOK B MeTajlIaX. DJIEKTPOHHBIN
ra3. Pabora BbIxoJa. DIEKTPUYECKUI TOK B AJIEKTpOJIUTaX. DIeKTpoiu3. 3akoHbl Dapajes.
[IpuMeHeHue 37eKTpoin3a B TEXHUKE. DJIEKTPUUECKUI TOK B razax u BakyyMme. MoHu3anus rasa.
Bunel razoBeix paspsiioB. [lonstue o miasme. CBoicTBa U NPUMEHEHUE 3JIEKTPOHHBIX ITyYKOB.
DNEeKTpUYecKUi TOK B MOJynpoBoAHHKaX. CoOCTBEHHas MPOBOJMMOCTb MOJYIPOBOJHUKOB.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

MarnutHoe moJje. BEeKTop MHAYKUMM MarHUTHOTrO MoJjsA. JIedCTBME MAarHMTHOrO MOJIA Ha
NPSIMOJIMHEMHBIA IPOBOJHUK C TOKOM. 3akoH Ammepa. B3aumoneiictBue TOkoB. MarHUTHbBIN
notok. Pabora mo mnepeMelieHuio NPOBOJHUKA C TOKOM B MarHUTHOM nojne. [leiictBue
MarHuTHOTO TOJIsl Ha ABWXKYymuicsa 3apsa. Cuna Jlopenna. OmnpeneneHue yneabHOTO 3apsja.
Yckopurenu 3apsOKEHHBIX  YaCTHIL.OJIEKTPOMAarHUTHAsT MHIYKIUSA. OJIEKTPOMAarHUTHas
uHAyKIMs. BuxpeBoe anekrpudeckoe nose. CaMOMHIYKIMSA. DHEPrUsl MATHUTHOTO TOJIS.

Hemoncmpayuu

B3aumoneiictBue 3apsokeHHbIX Ted. [IpOBOJHMKM B 3JEKTpUUECKOM TNoje. JMANeKTpuku B
aNIeKTpudecKkoM rnosie. KonaeHcaropsl.

TennoBoe AeWCTBUE IIEKTPUUECKOTO TOKA.

CoOcTBeHHas U MpUMECHasi MPOBOJMMOCTb MOJYITPOBOAHUKOB. [101yIIpOBOAHUKOBBIN AUO.
Tpansucrop. OneiT DpcTena.

B3aumoneiictBue NpoBOAHUKOB € TOKaMU. OTKJIOHEHHE AJIEKTPOHHOI'O MyYKa MarHUTHBIM
MoJIeM. DJIEKTPOIBUTATENb.

DNeKTPOU3MepPUTENbHbIE TPUOOPHI. DIEKTPOMArHUTHAS UHAYKLUS.

Omnerter @apages.

3apucumocts JJIC CaMOMHAYKIMH OT CKOPOCTHM H3MEHEHHs CWJIBI TOKa U HMHIYKTUBHOCTH
POBOTHHKA.

Pabora anexrporeneparopa. Tpanchopmatop.

Jlabopamopnuwie 3anamus:
Nzyuenune 3akona Oma Jyisi ydacTKa IEMH, MOCIEA0BATEIbHOTO U MapalIeIbHOTO COSAMHEHUS
MIPOBOJTHUKOB.
N3ydenue 3akoHa Oma 111 TOJIHOM 1ienu. M3ydeHue siBIeHHS 3IEKTPOMAarHUTHOW WHAYKIUU.
Omnpenenenne kKodhUIMEHTa MOJE3HOTO ICHCTBHS SIEKTPUYECKOro 4aiHuka. OmnpenenceHue
TEMIIepaTypbl HUTH JIaMIIbl HAKAJIUBAHUSI.
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Onpenenenrie 3/]C 1 BHyTpEHHETO COMPOTUBIICHUS] ICTOYHUKA HATIPSKEHHUS.

4. DJIeKTPOMATHUTHbIE KOJe0AHUS U BOJIHBI

DJIeKTPOMATHUTHBIE  KoJiefaHusi. CBOOOJHBIE DJICKTPOMAarHUTHBIE  KOJEOaHHS.
[IpeBparmenne SHEpruM B KoJIeOATEILHOM KOHTYpE. 3aTyXalomlue >SJICKTPOMArHUTHBIC
koJsieObanus. ['eHepaTop He3aTyXarIIUX JICKTPOMATHUTHBIX KoJieOaHWH. BBIHYXICHHBIS
anekTpudeckue kosneOanms. IlepemenHwiii Tok. ['eHeparop MEpPEeMEHHOTO TOKa.
EMKOCTHOE ¥ HWHIYKTHBHOE COMNPOTHUBIICHHS I€pEeMEHHOro Toka. 3akoH Owma s
AJIEKTPUYECKON Lenmu NepeMeHHOro Toka. Pabora M MOIIHOCTH MEPEMEHHOr0 TOKa.
I'enepartopsl Toka. Tpanchopmaropsl. Toku BbicOKOH dacToThl. [lonydyenue, nepemada u
pacnpeiesieHue dJIeKTPOIHEPT U H.

JJIeKTPOMATHUTHBIE BOJHBbI. DJIEKTPOMArHUTHOE TIOJIE KaK OCOOBIA BHUJI MaTEpHUH.
DnekTpoMarHuTHble BoOJIHBL. Bubpatop I['epua. OTKpbITBI KOJeOaTEeNbHBIA KOHTYD.
N3o6perenne paguo A. C. IlomoBem. Ilonsitue o paauocsszu. Ilpumenenue
AJIEKTPOMArHUTHBIX BOJIH.

Hemoncmpayuu

CB0OOIHBIC AJICKTPOMAarHuTHBIC KoJjieOanus. OcruiuiorpaMmMa NepeMeHHOro TOKa.
KonaeHncatop B 1ieny nepeMeHHOT0 TOKa.

Karymika HHAYKTUBHOCTH B LIENIM NEPEMEHHOTO TOKa. Pe30oHaHC B mocienoBaTeIbHON Lenu
MEPEMEHHOro Toka. M3inyyeHue u npuem 3JIeKTPOMarHMTHBIX BOJIH.

PammocBs3b.

Jlabopamopnusle 3anamus:

NHayKTUBHBIE 1 EMKOCTHOE COIPOTUBIIEHUS B LIEIU IIEPEMEHHOIO TOKA.

5. Onruka

IIpupoaa cBera. CKOpOCTh pacpOCTPAHEHUsI CBETA. 3aKOHBI OTPAXXEHUs U IPEIOMIICHUS
ceeta. [lonHoe oTpaxenue. JIunsel. ['1a3 kak ontudeckas cucteMa. OnTuyecKue Npuoopsl.

BouaHoBble cBoiicTBa cBera. MHTepdepeHuns cera. KorepeHTHOCTh CBETOBBIX JIydeil.
Nutepdpepennus B ToHKMX IIeHKax. [lonocsl paBHoW TommuHbl. Kombua HeroToHa.
Hcnonb3zoBanue uHTEepdepeHIun B Hayke U TexHuke. [udpakuusa ceera. dudpakius
HallleJIM B mapajuienbHbIX jdydax. Judpaxunonnas pemetka. [lonstue o romorpadum.
[Tonspuzanuss nonepeuHslx BoiH. llosmspuszanus csera. [IBoiiHOE JydyenpeaoMIICHHE.
ITonsapounel. Jucnepcuss ceeta. Buzapsl cnekrtpoB. CrekTpbl uciyckaHus. CHEKTpbI
MOTJIONIEHHUs. YIbTpauoeTOBOEe U UH(ppaKpacHOe n3iydeHus. PeHTreHoBckue ryuu. Mx
IIpyUpoja 1 CBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPaYKSHHSI ¥ TIPEIIOMJICHHUS CBETA.
[TonHOE BHYTpEHHEE OTPA’KEHHUE.
Ontuueckue IPUOOPHI.
WNutepdepenusi.

Hudpakmus ceera.
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IMonspuzanus ceera.

[Tosyuenue criekTpa ¢ IOMOIIBIO TTPU3MBI.

[Tonmydyenue cmekTpa ¢  TMOMOIIBIO  JU(PPAKIIMOHHOW  PEIISTKH.
CnekTpocKoIl.

Jlabopamopnuwie 3anamusn:

Nzyuenue n3zo0pakeHus IpeaIMETOB B TOHKOM nuH3e. M3yuenune untepdepeHnu u qudpaxiuuu
CBeTa.

['pagyupoBKa CIIEKTPOCKOIIA U ONpEAeNICHUE IJTMHBI BOJIHBI CIIEKTPAIbHBIX JIMHUH.

6. OcHOBBI crIenMATbHON TEOPUH OTHOCHTEJIBbHOCTH

WMHBapraHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMe. [loctynatel DiiHmreiina. [IpoctpancTso u
BpEMsl CHELMAIIbHON TEOpUHU OTHOCUTENBHOCTH. CBsA3b MacChl M S3HEPIMHM CBOOOJHOM YaCTHIIBL.
DHeprus NoKosl.

7. Jn1eMeHTbl KBAHTOBOM (PM3UKHU

KBanroBas onrtuka. TemoBoe wusnyueHue. PacripeneneHue 3HEpruu B CIEKTpe aOCONIOTHO
yépHoro tena. KBanToBas runoresa [lnanka. @otonsl. BHemHMi hoTosnexkTpudeckuii 3P QexT.
Buyrpennnit  porodpdexr. Tumbr ¢dorosnementoB. JlaBnenue cBera. IlonsTHe O
KOPIIYCKYJIAPHO-BOJIHOBOM nIpupoze cBera. Pusmka aroma. Pa3BuTue B3IVISAOB Ha CTPOEHHUE
BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIEKTpax Bojopoja. SnepHas mozens aroma. OIBITHI
3. Pesepdopna. Mogens aroma Bogopona mo H.bopy. ['mmore3za ne bpoitns. CooTHomieHue
HeonpenenénHoctei I'elizen6epra. KBaHTOBBIE TeHEpaTOPHI.

Hemoncmpayuu

dotorpdexr.
JluHeiuaTeie CHEKTPHI PA3IUYHBIX BemiecTB. M3myueHue naszepa (KBAaHTOBOTO TEHEPaTOpa).
CueT4rK HOHUBUPYIOUIUX U3ITYICHUH.

Cooeporcanue ¢ yuemom Paboueti npoepammer 6ocnumanus:
-BHeknaccHbie MeponpusTUs o Gpu3MKe B paMKax MpeIMeTHON JeKabl;
- OnmuMnuaapl o npeamMeTy «Ou3nKay.

2.3. [IpumepHbIe TeMbl pedepaToB (IOKJIA10B)

Anexcangp I'puropseBud CToN€TOB — pycCKuil (hU3HK.

Anexcannp CrenanoBud [1ornoB — pycckuil yueHslid, n300peraTens paano.
ANbTepHAaTUBHAsT HHEpreTHKa.

AKYCTHYECKHE CBOMCTBA MOJIYIPOBOIHUKOB.

AHnape Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOJAMHAMUKH.
ACUHXpPOHHBIN JABUTATENb..

AtomHas gusuka. M3otomsl. [IppumeHenne paiioakTUBHBIX HM30TOIOB.
beckoHTakTHBIE METOJBI KOHTPOJISI TEMIIEPATYPHI.

bunonsipHble TpaH3UCTOPBHI.

Bopuc CemenoBuu SIkobu — (u3MK U U300peTaTeb.
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Benuuaiimme OTKpbITHS (U3UKH.

Buppl anekTpuyeckux pazpsaoB. DIEKTPHUECKUE Pa3ps/Ibl Ha CIIy)KOe JesloBeKa.
Bnusiaue nedexroB Ha puznyeckre CBOWCTBA KPHUCTAIIOB.

I"anuneo 'anuiieit — OcHOBATEIb TOUHOIO €CTECTBO3HAHUS.

["onorpadus u ee mpuMeHeHHE.

JIBrKeHue Tena NepeMEeHHOM MaccChl.

Hudpakius B HaIIeH >KU3HU.

Kunkue kpucTauibl.

3akonbl Kupxroda aist 3JeKTpUYSCKON 1IeTH.

3aKOHBI COXPAaHEHUsI B MEXAHHUKE.

3HaueHue OTKpbITUH [ ammiies.

Hrops BacunseBunu KypuatoB — Qu3uK, Opranu3atop aTOMHON HAYKH M TEXHUKH.
Hcaak Hpl0TOH — co3/1aTelb KIIaCCUYECKON  (U3UKH.

Hcnionb30BaHue 3JEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKU HIEMEHTAPHBIX YaCTHIL.
KoHcTpyKIMOHHAs: IPOYHOCTh MaTEpHUAlIa U €€ CBA3b CO CTPYKTYPOM.
KoHcTpykuus u BUJBI JIa3€pOB.

KpuosnexkrpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUU U UX HCIOJIb30BaHUE.

Jleonapyio na BuHuu — y4eHBIH U M300peTaTeb.

MarnuTHble U3MEpeHHs (IPUHLIUIBI TOCTPOSHHUS MPUOOPOB, CIIOCOOBI U3MEPEHUSI MArHUTHOTO
MOTOKA, MATHUTHOM HWHIYKIIUH).

Maiixn ®apaneit — co3aarenb yuyeHus 00 3JeKTPOMarHUTHOM  TIOJIE.

Makc I1naHk.

MeTo MeUeHBIX aTOMOB.

Metobl HaOIOIEHNUS U PETUCTPALIMH PAIMOAKTUBHBIX M3JIyYeHUH U 4acTHULl.
MeTtobl onpeieneHnst II0THOCTH.

Muxann BacunbeBnd JIOMOHOCOB — yUY€HBIN OHIMKJIONEINCT.

Mogenu aroma. OnsiT Pesepdopra.

MounekynsipHO-KUHETHYECKas TEOpHUsl HUJealIbHbBIX a30B.

MousHust — ra30BbIi pa3psj B IPUPOJHBIX YCIOBHSX.

HanoTexHonmoruss — MexaucIUIuInHapHas 001acTh (pyHIaMEHTaIbHON U MPUKIATHON HAyKH U
TEXHUKHU.

Hukona Tecna: )ku3Hb U HEOOBIYAITHBIE OTKPBITHS.

Hunwsc bop — onuH 13 co3nareneit COBpeMeHHOM (DU3UKH.

OO6vbsicHeHre (OTOCHHTE3a C TOUKH 3peHUs (PU3UKU.

OnTuyeckue sBJIEHUS B IPUPO/IE.

OTKpBITHE U IPUMEHEHNE BHICOKOTEMITEPATYPHOM CBEPXITPOBOAMMOCTH.
ITepeMeHHBII 2TEKTPUUECKUN TOK U €r0 IIPUMEHEHHUE.

[Tna3ma — yeTBEpTOE COCTOSIHME BEIIECTBA.

[TosrynpoBOIHUKOBBIE TaTYUKH TEMIIEPATYPHI.

[TpuMeHeHne KUIKUX KPUCTAJUIOB B IIPOMBIILIEHHOCTH.

IIpuMeHeHne AIepHBIX PEAKTOPOB.

[Ipupona deppomaraeTusma.

[Tpo6GieMbl 3KOJIOTHH, CBSI3aHHBIE C UCIOIb30BAaHUEM TEIUIOBBIX  MAILUH.
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[Tpon3BoaCTBO, Epeada U UCIOJIB30BAaHUE AIIEKTPOIHEPTUU.
[Tse303nexTpuueckuii 3pekt ero npumMeHeHue.
PasButne cpencTB CBA3U U paguo.

PeakTuBHBIC JABUTaTCIIN U OCHOBBI pa6OTBI TEIUIOBOM MAITUHEL.

PenukroBoe wu3nydeHue.

PentrenoBckue nyuu. Uctopust otkpeitusi. Ilpumenenue.
Poxxnenue u 3BoOIIOLINSA 3BE3.

Pons K. O. [In0AKOBCKOr0 B pa3BUTUN KOCMOHABTUKHU.
CBeT — 2JIeKTpOMarHuTHasi BOJIHA..

Cunel TpeHusL.

CoBpeMeHHasl CIyTHUKOBAs CBA3b.

CoBpeMmenHas (puznyeckas KapTHHA MHPA.
CoBpeMeHHbIE CpeICTBa CBSI3U.

Tpanchopmaropsl.

VYnbTpa3Byk (MOTy4eHHE, CBOMCTBA, IPUMEHEHUE).
YrupaBnseMblii TEPMOSICPHBII CUHTE3.

Yckoputenu 3apsyKEHHBIX YaCTHII.

®u3nka u My3bIKa.

Ou3nyecKkue CBOHCTBA aTMOC(EPHI.

DOTOIIEMEHTHI.

®otordpexr. [Ipumenenue sapnenus Gotorddexra.

XaHnc KpI/ICTI/IaH apCTCI[ — OCHOBOIIOJIOKHUK 3JICKTPOMArHeTu3imMa.

IIIxana >1€KTPOMarHUTHBIX BOJIH.

DKosoruyeckre mpoodaeMbl 1 BO3MOXKHBIE ITYTH UX  PEIICHUS.
ONEeKTpOHHAs IPOBOAUMOCTH METaIOB. CBEPXIIPOBOJUMOCTb.
Omunuit XpuctruanoBud JleHI — pycckuil (uzuk.
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3. TEMATHYECKOE IINTAHUPOBAHHUE

3.1 TemaTnyecknid mJjaH

Y4eOHast Harpy3Ka
(axageMUYeCKHUX 4acoB)
HaunmenoBanue pasaeia BCET'O o0s3aTenpHas B tom uncnne | CamocrosTeabHas
ayIUTOpHas 1ab. u pabora
ydeHast Harpy3Kka | INpaKTH4YecK oOyyatorerocs
HC 3aHATUA

BBenenue 2 - 0
OCHOBBI MEXaHUKH 25 15 - 10
OCHOBBI  MOJICKYJSIpHOH ~ GU3HKH U 45 79 2 16
TEPMOJIMHAMUKH
DIeKTpoAHAMUKA 88 56 19 32
DNEeKTpOMAarHUTHbHIE KOJIEOAHUS U BOJIHBI 34 24 2 10
Onrtuka 34 20 2 14
OCHOBBI CIielMaIbHOM TEOPUH 4 4 - 0
OTHOCHUTEIILHOCTH
KBanToBas ¢uzuka 68 50 10 18
Hroro 300 200 35 100

Hpomeofcymoqnaﬂ ammecmauus 6 qbopme IK3aMeHa

3.2. XapaKTepI/ICTI/IKa OCHOBHBIX BU10B yqeﬁﬂoﬁ ACATECJIBHOCTH CTYACHTOB

Conepxanue XapaKkTepuCcTHKA OCHOBHBIX BUJ0B IeATEJbHOCTH CTY/ICHTOB
00y4eHust (Ha ypoBHe y4eOHBbIX JeliCTBHI)
Beeoenue YMeHus NOCTAaHOBKHM IIeNiel J1eATENbHOCTH, IJIAHUPOBAaHUS COOCTBEHHOMU

JNEATEIbHOCTH I JIOCTMIKEHUS TIIOCTaBJICHHBIX I€JIeW, MNPEIBHUICHUS
BO3MOJKHBIX pE€3YyJlbTaTOB JTHUX JEUCTBUHM, OPraHHU3alMy CAMOKOHTPOJS H
OLICHKH ITOJIyYEHHBIX PE3YJIbTATOB.

Pa3zButue crnocoOHOCTH SICHO W TOYHO M3jaraTb CBOM MBICIH, JIOTHYECKU
00OCHOBBIBAaTh CBOIO TOUKY 3pEHHs], BOCIPUHUMATh U aHAJIM3UPOBATH MHEHHS
co0eceJHMKOB, IIPU3HABAs MPaBoO APYroro 4YeJI0BEeKa Ha MHOE MHEHHE.
[IpousBenenrne wu3MepeHus (QU3MYECKUMX BEIMUYMH M OLEHKAa TIpaHUIIbI
MTOTPEIIHOCTEN U3MEPEHUN.

[IpeacraBnenue rpaHUIBl NOTPENIHOCTEM W3MEPEHHM IpU MOCTPOCHUH
rpaduKoB.

YMeHue BbICKa3bIBaTh FMIIOTE3bI M1l 00bSICHEHHS HAOII0AaeMBIX SIBICHUI.
YMeHue npeiarate MOACIHN SABJICHUM.

YkazaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N3noxenne OCHOBHBIX I0JIOKEHUI COBPEMEHHON Hay4YHOU KapTUHBI MUpA.
[IpuBeneHne npuMepoB BIAUSHUS OTKPHITHI B (PU3MKE HA MPOTpecc B TEXHUKE
Y TEXHOJIOTHH ITPOU3BOJICTBA.

Hcnons3zoBanne MHTEpHETA /U151 TOMCKA MHGOpMAITIH
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1. OCHOBBI MEXaHUKH

Kunemamuxa

[IpencraBineHne MEXaHUYECKOTO JIBUKEHUS TEJIAd YPABHEHUSIMHU 3aBUCUMOCTH
KOOpAMHAT M TMPOEKIMEHd CKOpocTH OT BpemeHu. llpencraBneHue
MEXaHWYECKOTO JBWIKEHUS Teila TpadukaMu 3aBUCHMOCTH KOOpPIAWHAT H
MPOEKIUEH CKOPOCTH OT BpemeHu. OmnpenesneHue KOOpAUHAT MPONIEHHOIO
MyTH, CKOPOCTH M YCKOPEHHUsI Tejia 1o rpadukaM 3aBHCUMOCTH KOOPAWHAT H
MPOEKIUH CKOPOCTHU OT BPEMEHH.

OrnpezenieHre KOOPAMHAT MPONACHHOTO IYTH, CKOPOCTU U YCKOPEHHS Tela
10 YPABHEHMSM 3aBUCUMOCTU KOOPAMHAT U MPOEKIUK CKOPOCTH OT BPEMEHHU.
[IpoBeneHue CpaBHUTEIBHOIO aHAIM3a PABHOMEPHOIO U PABHONEPEMEHHOIO
JIBMKCHH.

VYka3zaHue UCNOJIb30BaHUS MOCTYIATENBHOIO M BPALIATEIBHOTO JIBUKEHUI B
TEXHMKE.

[IpuoGperenue ombiTa pabOTBl B TPYNIE C BHIIOJHEHUEM pPa3IHYHBIX
COIIMAJIbHBIX POJICH.

Pa3paboTka BO3MOXHOW CHUCTEMBbl JCHCTBHI U  KOHCTPYKIUHU  JJIA
3KCIEPUMEHTAIBHOTO OnpeAeeHUs KHHEMAaTHYSCKUX BEJIMYMH.
[Ipencrasnenne nHGOpPMAIMK O BUIAX JBIKCHUS B BUIC TAOJIUAIIBI

Baxkonvr  mexanuxu
Hvromona

OObscHEHNE JEMOHCTPALMOHHBIX 3KCIEPUMEHTOB, MOATBEPKAAIOIINX 3aKOH
UHEPLMH

N3mepenue macchl Tena

W3mepenue cuiibl B3aUMOJIEHCTBUSA TeEI

Boluncnenne  3HayeHMss  CWJI 10O M3BECTHBIM  3HAYEHMSAM  Macc
B3aUMOJCUCTBYIOIIUX TEI U UX YCKOPEHUI

Bpluncnenne 3HadeHUs YCKOPEHUH TEJI 110 HW3BECTHBIM  3HAYCHUSIM
JEWCTBYIOIINX CHJT U MACC Tell

CpaBHeHUE CUIIBI JEHCTBUS U IPOTUBOACHCTBHS

[IpuMeHeHne 3aKOHAa BCEMHUPHOTO TATOTEHUS IPU pacdeTax CHI U YCKOPEHUI
B3aUMOJCUCTBYIOIINX TEI

CpaBHeHHE YyCKOpeHUsi CBOOOAHOro majaeHuss Ha IuiaHetax CoylHeYHOM
CUCTEMBI

Beinenenue B TekcTe yueOHHKA OCHOBHBIX KaTeropuil Hay4HoU nHpopmanuu

Bakonwi COXpaHeHUus
6 MEeXaHukKke

[IpumeHeHne 3aKOHAa COXpPAHEHHS] MMITYJIbCA JUIsl BBIYMCIIEHUS W3MEHEHUMN
CKOpPOCTEH TeN NMPHU X B3aUMOJACHCTBUSX.

WN3mepenue paboThl CHUI W HU3MEHEHHME KHUHETHUECKON JHEpruu Telna.
Bbruucnenue paboThl CHMJI M M3MEHEHUS KUHETHYECKOM OHHEpPruu Tena.
Bbruncnenue MOTEHUMATBHOM HHEPrUM Tel B TPAaBUTALMOHHOM IIOJE.
Omnpenenenre MOTEHIUAIBHOM YHEPTUU YIPYro Ae(OpMUPOBAHHOIO Teja MO
M3BECTHOH ehopMaliK U KECTKOCTH TeJa.

IIpumeHeHnEe 3aKOHAa COXpPAaHEHMs]I MEXAHMYECKONW HHEPrHMM IpPH pacdeTax
pe3yNbTaTOB B3aMMOJIECHCTBHUI TeNl IPaBUTALMOHHBIMU CHJIa- MU U CHUJIAMHU
YIPYTOCTH.

VYka3aHue rpaHALl IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.

VkazaHue ydeOHbIX JUCLMIUIMH, NPU HM3YYEHHUU KOTOPBIX HCIOJIb3YIOTCS
3aKOHBI COXPaHEHUs
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2. OCHOBBI MOJIEKYJISIPHOM (PU3UKHU U TEPMOJAMHAMHUKH

OcHogwl BrinonHenue 3KCrepuMEHTOB, CIyXKAaIluX JUIi 0OOCHOBAHHS MOJICKYJISIPHO-
MOJIEeKYIAPHOU kuHeTnueckoit reopuu (MKT).
Kunemuyeckou Pemenne 3amad ¢ nOpUMEHEHHEM OCHOBHOTO YpPaBHEHHUS MOJEKYJISPHO-
meopuu. KHUHETUYECKOM TeOpUH T'a30B.
Omnpenenenre mapaMeTpoB BeEIIeCTBA B Tra3000pa3HOM COCTOSHUM Ha
OCHOBaHUU YpaBHEHUS COCTOSIHUSI UJICAIbHOTO Ta3a.
OnpeneneHre mapaMeTPOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM U
MPOUCXOIAIIMX MporeccoB 1o rpaduxam 3asucumoctd p (T), V (T), p (V).
OkcnepumenTanbHoe uccienoanue 3asucumocta p (T), V (T), p (V).
[IpencraBnenne B BUAe Tpa@uKOB  H30XOpHOro, U300apHOTO U
H30TEPMHUUYECKOTO IPOLIECCOB.
Boruncnenne cpeaHeil KMHETHYECKOW HSHEPrUM  TEIIOBOTO  JIBHKEHUS
MOJIEKYJT [10 U3BECTHOM TeMIepaType BellecTBa.
BrickaspiBanue rumnotes st 00bsICHEHUST HAOMI01aeMbIX SIBICHHUM. YKazaHue
IpaHull IPUMEHUMOCTH MOJIETH «UealbHbIN raz» u 3akoHoB MKT
Ocnogwl N3mepenue konndecTBa TEIUIOTHI B IIPOLIECCaX TEIIONEpeIadH.
mepmooOuHamuKu Pacuer xonnyecTBa TEMIOTH, HEOOXOIUMOTO JJIsl OCYLIECTBIECHUS 33JaHHOTO
IpoLecca ¢ Teronepeiadei.
Pacyer wu3MeHeHUs BHyTpeHHEHl »HHepruu Tel, paboThl U MEepPEAAHHOTO
KOJIMYECTBA TEIUIOTHI C HUCIIOJIb30BAHUEM MEPBOTO 3aKOHA TEPMOIMHAMUKH.
Pacuer paboTsl, coBepIIeHHOM Ta30M, 10 rpaduky 3aBucuMocTH p (V).
Bbruucnenne paboThl ra3a, COBEPLICHHOM NpU HU3MEHEHWH COCTOSIHHUS 10
3aMKHYTOMY IIHKITY.
Boruncnenune KIIJ] npu coBepiiennn ra3oM paboTsl B Mpolieccax U3MEHEHUs
COCTOSIHUS 10 3aMKHYTOMY ITUKITY.
OObscHEeHNEe TPUHLIUIIOB IEHCTBUS TEIJIOBBIX MAIlIKH.
JlemoHcTpanus posid QU3MKU B CO3AAHUU M COBEPIIEHCTBOBAHUU TEIUIOBBIX
JIBUTaTeENCH.
W3noxeHne CyTH OSKOJOTMUECKUX MpobiieM, O0OyCIOBIEHHBIX paboToM
TEIUIOBBIX JBUTATENEH U IPENTIOKEHUE ITyTH UX PELICHUS.
VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOANHAMUKH.
YMeHue BecTH AMAJor, BBICIYIIMBAaThH MHEHHE OIIMOHEHTa, Y4acTBOBaTh B
JUCKYCCHUHU, OTKPBITO BbIpaXkaTh U OTCTAUBATh CBOIO TOUKY 3PEHHUS.
VYkazaHue ydeOHBIX JUCUUIUIMH, MPU H3YYEHUU KOTOPBIX HCIHOJB3YIOT
yueOHbIi MaTepuan «OCHOBBI TEPMOIMHAMUKN
B3aumnvle N3mepenne BIa)KHOCTH BO31yXa.
npespawenus Pacuer xonmuuecTBa TEMJIOTHI, HEOOXOAUMOTO Ul OCYIIECTBICHUS Ipolecca

brcuokocmell U 2azos.

Teepovie mena.

repexo/ia BEUIECTBA U3 OJHOTO arperaTHOro COCTOSIHUS B IPYTOe€.
OKCIEPUMEHTAIHPHOE  WCCJIEJOBAHME  TEIUIOBBIX  CBOWCTB  BEIIECTBA.
[IpuBeneHre NpuMepOB KaNWUISPHBIX SBJIEHUH B OBITY, IPUPOJE, TEXHUKE.
HccnenoBanme MEXaHMYECKUX CBOMCTB TBEPIBIX TEIL.

[Ipumenenne GU3NMYECKUX TIOHATHH M 3aKOHOB B Y4eOHOM MaTepuae
poeCCHOHATIBHOTO XapaKTepa.
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Hcnonb3oBanne MHTepHeTa i moucka uH(opMamuu o pa3paboTkax u
MPUMEHEHHSX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTepHAIOB

3. DJleKTpoAMHAMHKA

Dnekmpocmamuxa

Brruucienue cur B3auMOCHCTBUS TOYCUHBIX JIEKTPUUECKUX 3aPsIOB.
Brruucnenne HanpspKeHHOCTH AJICKTPUYECKOTO TIOJIS OJHOTO M HECKOJBKHUX
TOYCYHBIX JICKTPUUECKHUX 3aPSJIOB.

Brruucnenne mnoTeHIMania ASJIEKTPUUYECKOTO IOJSI OJHOTO M HECKOJBKHX
TOYEUYHBIX JICKTPUUECKUX 3aPSIOB.

N3mepenne pa3HOCTH MOTEHIIUATIOB.

N3mepenne sHepruu 3JIEKTPUUECKOro MOJIs 3apsSKEHHOTO KOHIEHCaTOpa.
Brruucnenue sHepruu JIEKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATOPA.
PazpaboTka mimaHa ¥ BO3MOKHOM CXEMbI JIEUCTBHI 3KCHEPUMEHTAIBHOTO
OTpeNeCHUSI  AJICKTPOEMKOCTH  KOHJEHCATOpa W JUAJICKTPHUYECCKOM
MIPOHUIIAEMOCTH BEIICCTBA.

[IpoBencHue CPaBHUTEIHLHOTO aHaIM3a TPaBUTAIMOHHOTO u
3JIEKTPOCTATHYECKOTO MOJEN

[locmosannsili  MOK.
Tox 6 pazniuuHvx
cpeoax.

N3mepenne MOIHOCTH 3JIEKTPUYECKOrO TOKA.

W3mepenue OJIC u BHYTPEHHErO0 CONPOTHBIEHHUS MCTOYHHMKA TOKA.
BelnmonHenne pacyeToB CWJIBI  TOKAa W HampsDKEHUM HAa  y4acTKax
AIEKTPUUYECKUX LeneH.

OObscHEeHrEe Ha MpUMepe AIEKTPUUYECKON LeTu ¢ IBYMS UCTOYHHUKAMHU TOKa
(BAC), B kKakoM ciy4ae HCTOUYHUK 3JIEKTPUYECKOM HSHEpruu paboTaer B
peKuMe reHepaTopa, a B KAKOM — B PEKUME NOTPEOUTEIS.

Omnpenenenue TemMnepaTypbl HUTH HaKaJIUBaHUS.

N3mepenue 371eKTpUIecKoro 3apsiaa dJeKTpOHa.

CHsATHE BOJIbTAMIIEPHON XapaKTEPUCTUKU JUOJA.

[IpoBeneHne CpaBHUTEIBHOTO aHaIW3a IIOJIYNPOBOJHHMKOBBIX JIHOAOB U
TPUOMOB.

OOBbsicHeHHEe TMPUPOIBI IJEKTPUUECKOTO TOKA B MeTaulaX, 3JEKTPOJIHUTAX,
ra3ax, BaKyyme 1 MoJylnpoOBOJHUKAX

IIpuMeHeHne IIEKTPOIIN3a B TEXHUKE

IIpoBeneHne  CpaBHHUTENBHOIO  aHalIM3a  HECAMOCTOATEIBHOIO M
CaMOCTOATENIBHOTO Fa30BbIX Pa3psioB

Wcnonb3oBanne WHTepHera uisi moucka HMHGOpMalMM O MEpCleKTHBax
Pa3BUTHUS NOJIYIPOBOJHUKOBOW TEXHUKH.

VYcTaHOBKa NPUYMHHO-CIIEICTBEHHBIX CBSI3EH
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Maenummnoe nosne.

N3mepenre MHAYKUIMM MarHUTHOIO IOJs. BbIUMCIIEHHE CU, IEMCTBYIOLIMX

OnexmpomacHumHas | Ha IPOBOJHUK C TOKOM B MAarHUTHOM IoJi€. Beluucienue cui, AeHCTBYIOIINX
UHOVKYUS. Ha JJIEKTPUYECKUH 3apsi]l, ABXKYLIUICSA B MArHUTHOM I10JIE.
HccnenoBanue siBIEHNN 3JIEKTPOMArHUTHOW MHAYKIIMH, CAMOUHTYKIIUH.
Brruncnenue sHepruM MarHuTHOTO MOJIS.
OOBbsicHEHNE NPUHIMIIA AESHCTBUS 3JEKTPOIBUTATEIIS.
OOpsicHeHHe MpHHLUIA JCWCTBUS TeHeparopa 3JIEKTPUYECKOro TOKa MU
JIEKTPOU3MEPUTENBHBIX IPUOOPOB.
OObsicHeHHe TpUHIOMIIA JIEHCTBHA  Macc-crnekTporpada, yckopuTenei
3apSKEHHBIX YACTHII.
OOBsicHEHHE POJIM MAarHUTHOTO TOJIA 3eMJIM B KU3HU PACTCHUH, )KUBOTHBIX,
4eJIoBeKa.
IIpuBeneHne npuUMeEpoOB MPAKTHUYECKOTO NPUMEHEHHs U3YYEHHBIX SIBICHUH,
3aKOHOB, IPUOOPOB, YCTPOUCTB.
IIpoBeneHne CpaBHUTENBHOIO aHAJINW3a CBOMCTB 3JIEKTPOCTATUYECKOIO,
MarHMTHOTO ¥ BUXPEBOI'O JIEKTPUUECKUX MOJIEH.
OObsicHeHHEe Ha NpUMEpe MArHUTHBIX SBJICHUH, MOoYeMy (GHU3UKY MOXKHO
paccMaTpuBaTh KaK METAJUCLUILIUHY
4. DJleKTpOMarHMTHbIE KoJieOaHUs U BOJHbBI
Onexmpomacnummueie | HabmojeHne ocuIIorpaMM rapMOHUYECKUX KOJIEOaHUH CUITbI TOKA B LIETIH.
Konebanusl N3mepenue 31eKTpOeMKOCTH KOHIEHCATOopa.
N3mepenne MHIYKTUBHOCTD KaTYILIKH.
HccnenoBanue sBIEHUS 3JIEKTPUYECKOIO pPE30HAHCA B IIOCIEN0BATENbHOMN
LEnH.
[IpoBenenue aHaJIOTUU MEXIy buznueckumMu BEJIMYMHAMU,
XapaKTepU3YIOIUMHA MEXaHUYECKYI0 U 3JEKTPOMarHUTHYIO KojeOaTelbHbIe
CUCTEMBI.
Pacuer 3HaueHMil cuIBI TOKAa W HaNpsHDKEHHWS Ha JJEMEHTax Lenu
IIEPEMEHHOT0 TOKA.
HccnenoBanue npuHIUNIA AecTBUS TpaHchopmaTopa.
HccnenoBanne mpUHLMIIA JAEUCTBHS TEeHEpaTopa IEPEMEHHOIO TOKa.
Hcnonb3oBanue MHTepHeTra a1 mnoucka HMHGOPMAMM O COBPEMEHHBIX
croco0ax nepeadu AEKTPOIHEPTUH
Onexmpomaznumusle | OcylecTBICHUE paAUONEpeIaul U paIuonpruemMa.
BOJIHbI HccnenoBanne CBONCTB 3JE€KTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUJIBHOTO

TenedoHa.

Pa3BuTHEe IIEHHOCTHOTO OTHOIICHHS K H3Y4aeMbIM Ha YpoKax (Hu3uKu
00BEKTaM U OCBAUBAEMBIM BHUIAM JAEATEILHOCTH.

OObsicHeHHWE  NPUHIMUIHUAIBHOTO  pa3luyusl  MPUPOABl  YIOPYTHX U
AJE€KTPOMArHUTHBIX BOJIH.

Wznoxenue CyTH DKOJIOTHUECKHIX mpo0Jem, CBSI3aHHBIX C
3H€KTpOMaFHI/ITHBIMI/I KOJ'Ie6aHI/I$IMI/I 1 BOJIHAMMUA.

OOBsiCHEHNE POJTH AJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIICIOBAHMIX
Bcenennoi
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5. Ontuka

Csemoguvie 80/1Hbl

[IpuMeHeHne Ha MpaKTUKE 3aKOHOB OTPAXKEHMSI M MPEJIOMIICHUS] CBETa MpHU
pELIECHHH 3a/1a4.

OnpeneneHue CHEKTPAIBHBIX TPaHULl YYBCTBUTEIBHOCTH YEJIOBEYECKOTO
riasa.

YMeHHue CTpouTh H300paKeHHS MPEAMETOB, JaBacMble JIMH3aMH. Pacuer
pPacCTOSTHUS OT JIMH3BI 10 U300paKEHUS MIPEAMETA.

PacueT onTuueckoii CHIbI IUH3EI.

N3mepenue poKyCHOTO pacCTOSTHUS TUH3BI.

HaOmonenue  sBneHUsS  MHTEPGEPCHIMH  AIEKTPOMATHUTHBIX  BOJIH.
HaGmonenue siBneHus audpakiuy 3JICKTPOMArHUTHBIX BONH. HaOmroneHue
SIBJICHUSI TIOJISIpU3AIlMU  AJICKTPOMATHUTHBIX BOJH. W3mepeHuwe JIMHBIL
CBETOBOM BOJIHBI 110 pe3yjibTaTaM HaOII0/IeHUs SABJICHUS UHTePPEPEHIINN.
Hab6mronenue siBnenus nudpakiiuy cBeTa.

HaGmronenue siBeHus Moaspu3alnyy U JUCIIEPCUH CBETA.

[Touck pa3nuuuii U CXOJICTBA MEXAY AUGPAKIMOHHBIM U TUCHEPCUOHHBIM
CHEKTPaAMH.

[IpuBenenrue mpuMepoB MOSABICHHUS B MPUPOJEC U HCIIOIH30BAHUS B TEXHUKE
SIBJICHUW MHTEepDepeHINH, TUPPAKIIIH, TTOJIIPU3AIUU U TUCIICPCHH CBETA.
[lepeunciienre METOOB MO3HAHUSI, KOTOPBIC HCIIOIB30BAHBI MIPU M3YyUYCHUH
YKa3aHHBIX SIBJICHUN

Hab6mronenue nuHeHvaThIX CIIeKTPOB.

Pacuer yacTOThl M AJIMHBI BOJIHBI UCITYCKAEMOT'O CBETA MPHU NEPEXOe aToMa
BOJOpPOJa M3 OJHOTO CTAI[MOHAPHOTO COCTOSHUS B jpyroe. OObsScHEHHE
MPOUCXOXKACHUS JIMHEMYAaTOro CIIEKTpa aroMa BOJOpOAA € Pa3IMuus
JUHEWYATHIX CIIEKTPOB PA3TMYHBIX TAa30B.

HccnenoBanue muHEMYaTOro CHEKTpa.

6. OcHOBBI crIeNNATbHON TEOPUH OTHOCHTEJILHOCTH

Ocrosbi
CneyuaIbHou
meopuu
OMHOCUMENILHOCTU

OOBsicHeHHEe 3HAaUUMOCTH OnbITa MaiikenbcoHa-Mopiu

DopMyIMpOBaHUE MOCTYJIATOB

OO0mbscHenue 3(pdexra 3amensIeHns BpeMeH!

Pacuer sHeprum nokos, UMMIysbca, SHEPTrUU CBOOOIHOM YaCTHIIbI

BripaboTka HaBBIKOB BOCIpPUHUMATh, AHAJIU3UPOBAThH, IepepadbaTbiBaTh U
MPeIbABIATH HHPOPMAIMIO B COOTBETCTBUH C ITOCTABJIEHHBIMU

3agagaMu

7. Jn1eMeHThl KBAHTOBOH (pM3MKH

Csemosvle kganmul.

Ha6monenue dorornekrpudeckoro s dexra.

O0mpsicHenne 3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MTPEICTABICHUH.
Pacuer MakcMManbHOM ~ KMHETHYECKOM  SHEPIMM  JJEKTPOHOB  IIPHU
dhoTornexkTpuueckoM ddexre.

Omnpenenenne paboOThl BBIXOJA JJIEKTPOHA MO TpadUKy 3aBUCHUMOCTH
MaKCHMaJbHOW KMHETUYECKOU SHEPTUU (OTOAIEKTPOHOB OT YaCTOTHI CBETA.
W3mepenue paboThl BBIXOA AJIEKTPOHA.

[lepeuncienne TpUOOPOB  YCTAHOBKHM, B  KOTOPBIX  IPUMEHSETCS
0€3MHEePIMOHHOCTD (HOTOAIPdeEKTa.
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OOBsicHEeHHE KOPITYCKYJISIPHO-BOJTHOBOTO  JIyajlu3Ma CBOWCTB (POTOHOB.
OOBsicHeHHE POJIM KBAHTOBOM ONITUKU B Pa3BUTUU COBPEMEHHON (U3UKU

Amomnas ghusuxa

HccnenoBanue npuHIMIA pabOTHl TIOMUHECIIEHTHOU JiaMiibl. Habmonenue u
0o0BsICHEHHE MPUHITUIA JEHCTBUS Jiazepa.

[IpuBeneHre NpUMEPOB HCMOJIB30BAHMS JIa3epa B COBPEMEHHON HayKe H
TEXHUKE.

Brrluucnenue mmMHBL BOJHBI 1€ bpoilyis 4acThLbl C W3BECTHBIM 3HAYEHHUEM
MMITyJIbCa

Hcnons3oBanue WHTepHeTa Ui mOMCKa HMH(DOpPMAMKA O TEPCIEKTHBAX
MIPUMEHEHUS JIa3zepa

Dusuka  amomMHO20
s10pa

Habmronenue tpekoB anbga-yacTull B kKamepe Bunbcona. PermcrpupoBanue
SIICPHBIX U3JIYYEHHM C TOMOIIIbIO cueTyrka [ 'eitrepa.

Pacyer sHepruu cBsi3M aTOMHBIX A1ED.

Omnpenenenue 3apsga ¥ MacCOBOTO YKCJIa aTOMHOTO S1pa, BOZHUKAIOIIETO B
pe3yJibTaTe paJuoaKTUBHOIO paclaja.

Boruncnenue snepruu, 0cBOOOXKAAIOIIEHCS IPU paiMOaKTUBHOM pacnaie.
Onpenenenre NpoAyKTOB SEPHOIN peaklnu.

Bbruncnenue sHepruu, OCBOOOXKIAIOUICHCS MpH  SIEPHBIX  PEaKLUX.
[Tonnmanue NpenMyIecTB U HETOCTATKOB MCIIOJIb30BaHUsl ATOMHON 3HEPrun
Y MOHU3UPYIOIINX U3TYyYEHUH B IPOMBIIUIEHHOCTH, MEAULIMHE.

W3noxeHue CyTH SKOJIOTMYECKHX MpOOJIEM, CBS3aHHBIX C OHMOJOTMYECKUM
JEMCTBUEM PalMOAKTUBHBIX U3ITy4YEHUH.

[IpoBenenue knaccuUKalMU 3JIEMEHTApHBIX YaCTHUI] MO UX (PU3UUYECKUM
XapakTepuCTHKaM (Macce, 3apsay, BPEMEHU XKU3HH, CIIMHY U T. 1.).
[IpencraBinenne o0  xapakTepe YeThIpEX TUNOB  (PyHIAMEHTAIbHBIX
B3aMMO/JICHCTBUI 3JIEMEHTAPHBIX YAaCTHUI] B BU/I€ TAOIUIIbI

[lonnmanue 1eHHOCTEl HayyHOro TIO3HaHWS MuUpa He BooOmie s
YelloBEeYeCTBa B 1IEJIOM, a JJI1 KaXJ0ro CTYAEHTa JIMYHO, LEHHOCTEH
OBJIa/ICHUS] METOJIOM HAay4YHOI'O MO3HAHUS JUIS JOCTHXKEHUS ycrexa B JH000M
BH/JIE IIPAKTUUYECKOH IEATENBHOCTH

4. YCJOBUA PEAJIM3ALIUU YYEBHOI'O TPEJIMETA

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepHAJIbHO — TEXHHYECKOMY o0ecrie4yeHH 0

OcBoenue nporpaMMbl yaeOHOTO npeameTa «du3nkay MpoxoauT B yaeOHOM KaOWHETE, B

KOTOPOM HMMeETCsI CBOOOIHBIA JOCTYn B VMHTEpHET BO BpeMsi y4eOHOTO 3aHSATHS W B TIEPHO
BHEyUeOHO! neaTenbHOCTH oOydaromuxcs. B coctaB kaOunera ¢u3nku BXOAUT JabopaHTCKast
komHara. llomemenue kabunHera QU3MKK yaoBieTBopsieT TpeboBaHusM CaHMTapHO-
AMUJIEMHOJIOTUYECKUX TMpaBHJ M HOPMATUBOB U OCHAIEHO THIIOBBIM O0OpYAOBaHHEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCIE CHEIHATN3UPOBAHHON yueOHOI Mebemnbio
U CpelICTBaMHM OOYUYEHHMsI, JOCTaTOYHBIMU JUIS BHIMIOJHEHUS] TPEOOBAHUHN K YPOBHIO MOATOTOBKH
obyuaronuxcsi. B kaOuHere mMmeeTcs MynbTUMeAWiTHOe oOopymoBaHue. B coctaB ydeOHO-
METOJUYECKOT0 U MaTEePUATIbHO-TEXHIUUECKOTr0 00eCeueH s MPOrpaMMbl Y4eOHON AUCIUTIIIMHBI
«Duzukay BXOIAT:
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* aBTOMAaTH3UPOBAaHHOE pabouee MeCTO IpernoIaBaTers;

* HaIJISATHBIC TOCOOUS (KOMITJIEKTHI YI€OHBIX TaOJIHII, TTaAKaTHI);

* HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

* TEXHUYECKHUE CPEJICTBA OOyUCHUS;

* IEMOHCTPAIIMOHHOE 000pyA0BaHKE (0OIIET0 Ha3HAUCHUS M TEMAaTUIECKIE HA0OPHI);

* 1aboparopHoe 06opynoBanue (00MIero Ha3HAYCHHS U TEeMaTHYECKUE HabOophI);

* CTAaTHYECKHE, JUHAMUYCCKUE, IEMOHCTPAIIMOHHBIE U PAa3IaTOYHBIC MOJICIIH;

* BCIIOMOTATEIIbHOE 000PYI0BaHUE;

* KOMIUICKT TEXHUYECKOH JIOKyMEHTAIIMH, B TOM YHCJIE ITacliopTa Ha CpeACcTBa 00yUeHHUS,
WHCTPYKIIUH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30TIaCHOCTH;

* yueOHuKH, ydeOHO-MeTomuueckue komruiekTel (YMK), ydeOHble mocoOus,
CIIPAaBOYHHMKH, METOAMYECKHE pa3pabOTKU, HaydyHas W HAyYHO-TIOMYJSIpHAs JUTEparypa
€CTECTBCHHO-HAYIHOT'O COJIEp)KaHUs, OOECIeUYNBAIONINEC OCBOCHUE YUCOHOW JHMCIIUTLIMHBI
«®Du3nka», peKOMEHJOBAHHBIC WJIM JOMYIICHHBIC JJIS UCIOJIb30BaHUS B MPOQPECCHOHATBHBIX
00pa30BaTeIbHBIX OpPraHMU3AlUAX, PEATH3YIOIIMX 00pa30BaTEIbHYIO IPOrPaMMy CPEIHEro
obmiero ob6pazoBanus B mpenenax ocoeHuss OIIOIT CIIO wa ©6a3e OCHOBHOrO OOIIETO
o0OpazoBaHwUsl.

CTyneHThl MMEIOT BO3MOXKHOCTH JIOCTyIa K JJICKTPOHHBIM YUEOHBIM MaTepHajiaM II0
dusnKe, WMEIMUMCS B CBOOOAHOM JOCTyre B ceTd HHTepHET (DJICKTPOHHBIM KHHTaM,
IpaKTUKyMaM, TecTaM, Matepuanam EI'D u np.).

4.2. UndopmannonHoe odecnevenmne

OcHOBHBIC HCTOYHHKH:
1. Omutpuea B.®. ®dusuka ansa npodeccuil M cHenMaIbHOCTEH TEXHUYECKOTO MPOQPHIIS:
JIabopartopHslii mpakTukyMm (1-e u3a.) yued. mocodue. DNeKTpOHHBIHN pecypc].
2. JImutpueBa B.®. ®usuka nns npodeccuil U crenHagbHOCTEH TEXHHUUYECKOIO MPOQUIIS:
KonTponbHbie Matepuansl (5-e u3l., crep.) yued. mocodue.[ DneKTpoHHEI pecypc].
3. AmutpueBa B.®. ®usuka g npodeccuil U cnenuaabHOCTEH TEXHUYECKOro npoduis (8-e
U3/, CTep.) yueOHUK.[ DIeKTpoHHBII pecypc].
4. HmutpueBa B.® ®usuka mis npodeccuil M CrnenuanbHOCTEH TEXHUYECKOTO NPOQHIIS:
COopHuk 3a1a4 (6-e u3a.) yuebd. nocobue.[ DIeKTpOHHBIH pecypc].
5. OBbCZnanium.com - 3J€KTPOHHO-OMOIMOTEYHasi CHUCTEMa OT IpaBoobOnanarens, TapacoB
O.M. ®usuka, yauebnoe nocodue, M., nznarenscteo POPYM, 2019.

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Kyznuernos, C. 1. Bes ¢uznka Ha nagonu: naTepakTuBHbIN cipaBounuk / C.U. Ky3uenos, K.H.
Porozun. — M.: By3ogsckuii yueOnuk: MHOPA-M, 2021. — 252 ¢. —- TeKcCT: 37IeKTPOHHBIMN. -
URL: https://znanium.com/catalog/product/1136174 . — Pexxum mocTymna: 1o mojAnucKe

2. Tapacos, O. M. ®uszuka: yuednoe nocodue / O. M. TapacoB. — Mocksa: ®OPYM: NHDPA-
M, 2019. — 432 c. — (IlpodeccuonanbHoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekcr:
anektponHbld. - URL: https://znanium.com/catalog/product/1012153. — Pexum moctyma: mo
HOJIIHCKE

3. Iunackuii, A. A. ®usuka : yueOnuk / A.A. [unckuii, I'.}O. I'pakoBckuii ; mox o6mr.pex. FO. M.
Muxa, H.C. IlypeiueBoit. — 4-e usa., ucnp. — Mocksa: @OPYM: UHOPA-M, 2021. — 560 c.
— (Cpennee mpodeccuonanpbHoe oOpa3zoBanue). - ISBN 978-5-00091-739-8. - Tekcrt:
anektpoHHbd. - URL: https://znanium.com/catalog/product/1712397. — Pexxum moctyma: mo
MOJIITUCKE.
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HNHuTepHeT-pecypcsl

1. www. fcior. edu. ru (PenepanbHbIi HEHTP HHPOPMALMOHHO-00pa30BaTEIBHBIX
pecypcoB). wwww. dic. academic. ru (Axanemuk.CioBapu ¥ SHIMKIIONICINUHN ).

2. www.booksgid.com (BooksGid. Dnekrponnas 6ubmuoreka).

3. www.globalteka.ru (I'mo6anreka.l mobanbHast OnOIMOTEKa HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe okHO AOCTyna K 00pa3oBaTeIbHBIM pecypcam).

4. www. st-books.ru (JIyumas yaeOnas mureparypa).

www. school.edu.ru (Poccuiickuit o6pa3oBarenbHbIid mopTat. JloCTyIHOCTh, KA4eCTBO,

3¢ eK-TUBHOCTB ).

6. www.ru/book (DnekTpoHHass OMOIUOTEYHAS] CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pasoBarenbubie pecypchl MHTepHEeTa — DH3unKa).

8. www. school-collection.edu.ru (Equnas komnexius nudpoBeIX 00pa3oBaTeIbHBIX
pecypcoB). https//fiz.1september.ru (yaeOHO-MeTOaMUECKast razeTa «PU3NKa»).

9. www.n-t.ru/nl/fz (HoGeneBckue naypeats! o pusmuke).

10. www.nuclphys. sinp.msu.ru (Slnepnas ¢usuka B Untepuere).

11. www.college.ru/fizika (IToarotoska k EI'D).

12. www.kvant.mccme.ru (Hay4HO-TIONYJISIPHBIA (PU3UKO-MATEMATUYCCKHIA KypHA
«KBanT»). www.yos. ru/natural-sciences/html (ecTrecTBeHHO-HAYYHBIH KypHAT JIIS
monoaexu «I1yTe B HaAyKy»)

9]

=

4.3. YcaoBus peajmzauuu padoyeil mporpaMmbl 1Jisi HHBAJIHA0B M JIUL C
OrpaHHYeHHbIMH BO3MOKHOCTSIMU 3/10POBbSI

B coorBerctBun ¢ ®enepanbHbiM  3akoHOM «O0 oOpasoBanuu B Poccuiickoit
Oenepannn»  npodeccHoHaibHOE — O0pa3oBaHME  OOYYAIOIIUXCS C  OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBbSI OCYIIECTBIISIETCS Ha OCHOBE JaHHOW TPOTpaMMBbI, KOTOpas He
TpebyeT anmanTtanuu, oOydeHHE TPOUCXOAUT B OOIICH Tpymme, s JUIl ¢ COMAaTHYECKUMU
HapyILIEHUAMU 310POBbS.

s amanrtanuu paboyeil mporpaMMbl JUIsl JUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSMU
3/I0pPOBbS MPEATNONAraeTCs:

. Br160op MeTo10B 00yueHUs, 00YCTOBICHHBIM B KOKIOM OTACIBHOM CIIydae IeNIsiM
o0yuyeHMsl, coJepKaHueM OOydyeHHs, HCXOAHbIM YPOBHEM 3HAHMH, YMEHHH, HaBBIKOB,
O0COOEHHOCTSIMU BOCTIPUATHS MHPOPMALIUN 00YIarOIIMMHUCS.

. Obecrieuenne  OOydYalOIIMXCS  WHBAIWAOB M JIMIl C  OTPaHMYEHHBIMU
BO3MOKHOCTSIMH 310pOBbsI JIOTIOTHHUTEIIFHBIMHU IICYaTHEIMHU i AIEKTPOHHBIMU
00pa3oBaTeNbHBIMH PECYPCAMH.

. PazpaboTka, mpu HEOOXOIMMOCTH, WHAWBUIYaTbHBIX 3aJaHUN W TMPOBEICHUE
JIOTIOJIHUTEIbHBIX KOHCYJbTAIUI MO UX BBIMOJHEHHUIO.

. [IpoBenenre  TEKyIIEro  KOHTPOJISI  YCIEBAEMOCTH, TMPOMEKYTOUHOH U

FOCYﬂapCTBeHHOﬁ HWTOTOBOM aTTeCTallluu o6yqaloumxc;{ C YU€TOM 0COOEHHOCTEH X 300POBbA.
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S.KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA

KoHTpons M oOlleHKa pe3ylbTaToB OCBOCHHMS YYE€OHOrO NpeAMETa OCYLIECTBISETCS B

nmponecce IMpOBCACHUA IMPAKTUYCCKUX SaHHTHﬁ,

TECTUPOBAHHNU,

a TaKXE BbIIIOJHCHUA

VHJVBHIyAJIbHBIX 33JJaHUM, IPOEKTOB, UCCIIEJOBAaHUM CTYIEHTOB.

Pe3yabTarsl 00y4yeHust

@®opMbI U METO/IbI KOHTPOJISA U

(IMYHOCTHBIE, IPeAMeTHbIE, MeTaNpeAMeTHbIE) OLIEHKHMPE3YJIbTATOB
o0y4eHust
JIUUYHOCHIHbLE.
— YYBCTBO TIOpAOCTH HU YBaXCHUA K HUCTOPUU W | MOHUTOPUHT Pa3BUTUA JIMYHOCTHO -
JIOCTHKEHUSIM OTE4YECTBEHHOMU (hu3MIeCcKOM HayKH; | Tpo¢eCCHOHAITBHBIX KauyecTB

¢u3nMUecKd TpaMOTHOE NOBEACHHE B MNPO(ECCHOHATBHOU
JesITeIbHOCTH M OBITY HpW oOpaiieHuH ¢ npubopamu U
YCTPONCTBAaMHU;

oOyuarolerocsi, MOAroToBKa pedeparos,
JIOKJIAJIOB T10 33/IaHHBIM TEMaM,

— FOTOBHOCTH K NPOJODKEHHIO 00pa30BaHUS U MOBBILICHUS
KBajuUKaum B N30paHHOI npodeccHoHANTBEHON
JESITEIbHOCTH M OOBEKTUBHOE OCO3HAHHME POJIM (PU3UUECKUX
KOMIIETCHITUH B 3TOM;

BBINOJIHEHHE U 0popMIIeHHUE
MPaKTUYECKUX PadOT, MPOCKTHAS
JeSITeIbHOCTD

— yMCHHE WHCIONIb30BaTh JOCTIDKCHHS COBPEMEHHOU
¢usnyeckoii Hayku W (U3NYECKUX TEXHOJOTUH IS
MOBBINICHHUS COOCTBEHHOTO HMHTEIUICKTYaJbHOTO Pa3BHUTHUS B
BEIOpaHHOH podecCHOHATFHON AesITeThHOCTH;

MOHUTOPUHI' PAa3BUTUA JIMYHOCTHO -
po(heCCUOHATBHBIX KauecTB
oOyuJatolerocsi, MOJArOTOBKa pedepaTos,
JIOKJIAJI0B I10 33/IaHHBIM TEMaM,

— YMEHHE CaMOCTOSATEIbHO JOOBIBaTH HOBBIC IS CeOs
(u3MYeCKue 3HAHWS, HWCHOJB3Ysl JUISl 3TOTO JIOCTYITHBIC
WCTOYHUKHU HH(DOpMAIINY;

BBITIOJTHEHHUE U 0(hOpMIICHHE
MPAaKTHIECKUX PabOT, MPOCKTHAS
JIeSTEILHOCTD

— YMEHHUE BBICTpaBaTh KOHCTPYKTUBHBIE B3AUMOOTHOIICHHUS
B KOMaHJI€ TI0 PEIICHHIO OOMIHX 33]1a4;

MOHHMTOPHHT Pa3BUTUS JHYHOCTHO -
po(heCCHOHAIBHBIX KaueCcTB
o0y4arorerocsi, MOArOTOBKa pedeparos,
JIOKJIJIOB T10 33/IaHHBIM TEMaM,

- yMeHHe YIPaBIATh cBoei M03HABATEIHLHOH | BHIMOIHEHHE 1 0POpMIIEHHUE
JIeSTeNIbHOCTHIO, MIPOBOJIUTH CaMOOIICHKY YPOBHS | IPAKTHYECKUX pabOT, IPOCKTHAS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHUS; JIeSITETIbHOCTh

MeTanpeIMeTHbIX:

Pecynamuenvie (YV/I): MOHUTOPUHI PAa3BUTUSA JINYHOCTHO -

— HCIOJb30BAHUE OCHOBHBIX MHTEJICKTYaJbHBIX OTeparuii:
MOCTAHOBKHU 3aj[au, (POPMYJIMPOBAHMS THUIOTE3, aHAIN3a U
CHHTE3a, CpaBHEHUS, OO0OOINEHHS, CHCTEMATH3AIINH,
BBISIBIICHUS ~ MPUYMHHO-CIICJCTBEHHBIX  CBsi3eil, TMOMCKa
aHaJoroB, (OPMYJIMPOBAaHUSA BBIBOJOB JUIS  H3ydYEHUS
pa3jMyYHBIX CTOPOH (U3UYECKUX OOBEKTOB, SBJICHUN U
MPOIECCOB, € KOTOPBIMH  BO3HHKAEeT HEOOXOIUMOCTh
CTalIKNBAaThCs B MPO(eCCHOHATIBHOI cdepe;

— yMEHHE TC€HEPHpPOBAaTh HACH W OIPEICNIATh CPEICTBa,
HEOOXOUMEBIE JUISl UX PeaIn3allnu;

— yYMEHHE aHaJIM3UPOBATh M IPEACTABIATh MHOOPMAIUIO B
pa3IMYHBIX BUIAX;

— YyMEHHE CaMOCTOSTEIFHO OICHWBaTh W IMPUHUMATH
pElIeHus, ONPEACTSIONINe CTPATETHIO MTOBEICHUS, C YUETOM
FPaYKAaHCKMX ¥ HPABCTBEHHBIX IIECHHOCTEH.

npoecCHOHATBHBIX KauecTB
o0yyaroierocs, MoAroToBka pedepaTos,
JIOKJIAJIOB T10 3a/IJaHHBIM TEMaM,

BBIIIOJIHCHHE u odopmierue
MPaKTUYECKUX pabor, IIPOEKTHAs
JIEATEIbHOCTh
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Ilo3nasamensvhule yHusepcaipbHvle yueoHvle 0elicmeus

MOHUTOPUHI PAa3BUTUA JIMYHOCTHO -

(YVI): po(heCCHOHATBHBIX Ka4ecTB
— HCIOJB30BAHME PA3IMUHBIX BHJIOB IO3HABATENbHOM | OOYHAIOLIErocs, MOAroToBKa pedeparos,
JOKIAM0B MO  3aJaHHBIM  TeMaM,
NESTEIIbHOCTH N7l pemieHus (U3MYeCKUX  3ajad,
BBITIOJTHEHHE u ohopmiieHHE
MIPUMEHEHUE OCHOBHBIX METO/IOB MO3HAHUA | ppakTHyeckux pabor, NpoeKTHas
(HaOnroIcHUsSI, OMHCAHUsS, M3MEPEHUs, SKCIICPUMEHTA) | JeATEIbHOCTh
JUISE  M3YYCHHS PA3IMYHBIX CTOPOH OKpYy»Karomieii | BPIITOTHCHIC KOHTPOJIBHBIX "
. CaMOCTOSITENTBHBIX paboT
JIEHCTBUTEIILHOCTH;
BBITIOJTHEHHE 7 obopmiieHne
— YMCHHE HCIONb30BATh PA3IMYHBIC MCTOYHUKH IV | ppakrhueckux paboT, pedyepatos;
norydeHus: ¢u3nueckoi WH(OpMAaIMU, OIEHHWBATh €€ | MOArOTOBKA JIOKJIJIOB, YCTHBIX
JIOCTOBEPHOCTb. coobuenHnii
Kommynuxxkamuenwvie (YY/]):
— yMeHHE MYyOJIMYHO TMPEACTABIATh PE3yibTaThl | IOATOTOBKA JIOKIIa 0B, YCTHBIX
COOCTBEHHOTO  MCCIENOBAaHMs, BECTH  JUCKYCCHUH, Cco00eHHH
JOCTYITHO W TapMOHUYHO COYETasl COJICPKaHHE U
(dbopMBI mIpeicTaBIsieMoil HH(DOpPMAIIHH.
npeoMemHublX:
OIMCHIBATh M OOBACHATH (PU3MUYECKUE SABICHUS W CBOMCTBA | MOHUTOPHMHT BBITIOJTHEHHS u
TeJI: JIBUKEHUE HEOECHBIX TEJ M MCKYCCTBEHHBIX CIYTHHKOB | OQOPMIICHHS — TPAKTHYECKHX  pador,
3emun; CBOMCTBAa Ta30B, JKHUIKOCTEH W TBEPABIX TEI, | HHAUBUAYAIbHBIX 3aJaHUM; MOATOTOBKA
3JIEKTPOMArHUTHYIO UHIYKIIHUIO, pacrpoCTpaHeHne | YCTHBIX COOOIIEHHA, JIOKJIAJIOB,
5JIEKTPOMAarHUTHBIX ~BOJIH, BOJHOBBIE CBOWCTBA CBeTa; | pedheparoB
W3JTy4eHHE U MOTJIONICHUE CBETa aTOMOM; POTOdPPEKT
OTJIMYaTh TUIIOTE3bI OT HAYUYHBIX TeOpHﬁ; JCJIaTh BBIBOALI HA | MOHUTOPHHT BBITIOJTHCHU A 158
OCHOBE KCIIEPUMEHTAIBHBIX JIAHHBIX ohOpMIIEHHST  TPAKTHYECKUX  paldor,
WHIMBUIYaIbHBIX 3aJaHHi; MOArOTOBKA
YCTHBIX COOOIIeHU, JIOKJIaJI0B,
pedeparoB
IPUBOJMTH TIPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOACHUS M | BBINOJHEHUE 7 ohopmiieHHE
OKCHICPUMEHT ABJIAIOTCA OCHOBOH IJid BBIABWIKCHUA TUIIOTE3 | IPAKTUYCCKUX paGOT, BBITIOJTHCHUEC

u TEOpUil, [IO3BOJISIIOT HIPOBEPUTH HUCTUHHOCTh
TEOPETUYECKUX  BBIBOAOB;  (HU3MUECKass TEOpHUs  JaeT
BO3MOXXHOCTb OOBSICHATH W3BECTHBIE SBICHHUS MPUPOABI U
Hay4HbIe (DaKThl, IPENICKA3BIBATE CII[c HEU3BECTHBIC SBICHMUS,
MPUBOJUTH  INIPUMEPBI  IIPAKTUYECKOTO  MCIOJb30BaHHUS
($u3NUECKUX 3HAHUI: 3aKOHOB MEXaHUKH, TEPMOJANHAMUKU H
JJEKTPOJAMHAMHUKM B  DHEPreTUKE; pPa3jIU4HbIX BUIOB
JJIEKTPOMArHUTHBIX H3JIYYEHMM [JI1 Pa3BUTHUS Ppaguo U

KOHTPOJIBHBIX U CAMOCTOATCIIbHBIX pa60T

TEJIEKOMMYHHMKALMH, KBaHTOBOM (U3MKHM B CO3JaHUHU

SJIEPHOMN SHEPreTHKH, Ja3epOB

BJIaJICHWE YMEHHSMH BOCIHPWHUMATh W HAa OCHOBE | BBIIOJIHEHHE u odopmienue
MOJTyYEHHBIX 3HaHUN CaMOCTOSITETTFHO OIIEHWBATh | MPAKTUYECKNX  PabOT,  BBINIOJHEHHUE
uHpoOpManuio, coiepxamytocs B cooOmeHusx CMU, | KOHTPOJIBHBIX M CaMOCTOSITENBHBIX

MHTtepHeTe, HayYHO-IOMYJISIPHBIX CTAThS

pabot, pemieHwWe 3a7ad, TECTHPOBAHHE,
JK3aMeH
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chopMHPOBaTh YMCHHUS TPUMEHSATH TONYUCHHBIC 3HAHUS
JUTS perieHust QU3NUeCKUX 3a/1a4;

OIIPEACIATH XapakTep (hPU3NUECKOTo Mmpolecca 1o rpaduky,
tadnuie, popmye;

U3MEPSITh Pl PU3HICCKUX BETHMINH

BBITIOJIHCHHE u odopmiieHue
MIPaKTHYECKUX  paboT, BBITOTHEHHUE
KOHTPOJIBHBIX M CaMOCTOSTEIBHBIX

paboT, pelieHue 3aaad, TECTUPOBaHHE,
9K3aMeH

CdopmupoBath yMeHHE HCIIONB30BaTh NPHOOPETEHHBIE
3HAHWSA W YMCHUS B IPAKTHYCCKOH JEATEIBHOCTA U
MOBCEAHEBHOMW JKU3HU:

ol obecriedeHnsT 0e30MacHOCTH JKH3HENESTENIbHOCTH B
MpOIlECCe  WCMONB30BAaHUS ~ TPAHCIIOPTHBIX  CPEJICTB,
OBITOBBIX  JNEKTPONPHOOPOB,  CPEACTB  paguo- U
TEJIEeKOMMYHUKAITIOHHOW CBSI3H;

*OLIEHKM BIUSHUS Ha OpraHu3M dYelloBeKa W JApyTue
OpraHU3MBbl 3arPsI3HEHHUS] OKPYKAIOLICH Cpeabl;
*pallMOHANILHOTO  NPUPOJOMNONIB30BAHUS U
OKPY>KaroIlel cpenbl

3aI[ATEI

BEITIOJTHEHHE u odopmiieHue
MPAaKTUYECKUX  pabOT,  BBITIOJHCHUE
KOHTPOJBHBIX U CaMOCTOSTEIbHBIX

paboT, pelieHWe 3ajad, TECTHPOBAHHE,
JK3aMeH

chopMUpOBaTh TMOHATHE CYITHOCTH: (PH3MUECKOE SBICHHE,
THIIOTE3a, 3aKOH, TEOpHs, BELIECTBO, B3aMMOJCHCTBUE,
3JIEKTPOMAarHUTHOE TI0Jie, BOJHA, (OTOH, aTOM, ATOMHOE
A0p0, WOHM3WPYIOIIME W3JIy4eHHs, IUIaHeTa, 3Be3Ja,
rajakTuka, Becenennas

BBITIOJTHEHHE 51 odopmienue
MPaKTUYeCKUX  PabOT,  BBIOJHEHUE
KOHTPOJIBHBIX M CaMOCTOSATENBHBIX

paboT, pemeHHe 3ajad, TECTHPOBAHUE,
9K3aMeH
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