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1. MACOOPT PABOYEM NPOTPAMMbI YYEBHOI'O NPEJIMETA
YIIB(Y).03 ®u3zuka

1.1. O6nacTh NpUMeHEeHUA POrPaMMbI

[IporpamMma oOrieo0pa3oBaTenbHON yueOHONW TUCHUTIINHBI «Du3uka» MpeaHasHaueHa T
n3ydeHus: GU3UKA B MpOoecCHOHAIBHBIX 00pa3oBaTenbHbIX opranuzanusax CI1O, peanmusyrommx
00pa30BaTeNbHYI0 MPOTPaMMy CPEIHEro oOIero o0pa3oBaHusl B MpeaeaXx OCBOCHHSI OCHOBHOM
npodeccuonanbHol obpaszoBarenbHoi nporpammbl CITO (OITOIT CITIO) nHa 6a3e OCHOBHOTO
o01mero o0pa3oBaHUs MPH MOATOTOBKE CIEIIMATUCTOB CPEAHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odIero oopa3oBaHms,
NPEIBSABIIEMBIX K CTPYKTYPE, COIACPKAHUIO M PE3yJbTaTaM OCBOCHHUS yICOHOU TUCIUTLITUHBI
«®Dusuka», B COOTBETCTBUH ¢ PexoMeHAaMsIMU 110 OpraHU3aluy MOy4eHHUs! CPEHETO OOIIeTo
o0Opa3oBaHUs B IIpejiesiax OCBOCHHS 00pa30BaTEIbHBIX IPOrPAMM CPEIHErO MPOPECCHOHAIBHOTO
o0pa3oBaHus Ha 6a3e OCHOBHOIO OOIIET0 0Opa30BaHUS C YUETOM:

- IlpumepHOl OCHOBHOM 0Opa30BATEIBHOM MPOTPAMMBI CpeaHEro oOIero o0pa3oBaHUA,
onoOpeHHOM pemeHneM ¢eaeparbHOro y4eOHO-METOAMYECKOro OOBEIMHEHHS MO O00IeMy
obpazoBanmuto (mpoTokost oT 28 uroHsg 2016 r. Ne 2/16-3).

- pabouell mporpamMmbl BocmuTaHus 1o crenuanbHocTH 35.02.01 JlecHoe W JecomapKoBoOe
XO3SIICTBO.

1.2 MecTo npeagMeTa B CTPYKType NPOrpaMMbl

YueOublii npeamer «®Pusnka» SBISETCI NPEeIMETOM 00IIe00pa30BaTeIbHOT0 y4eOHOrO
IAKJIa B COOTBETCTBUU C TEXHOJOTHICCKUM MPOPIIIeM MPOoPECCHOHATEHOTO 00pa30BaHUS.

YueOusblii npeamet «Pusnka» oTHOcUTCA K npeameTHoi obnactu GI'OC cpeanero oOiero
obOpazoBanus «EcTecTBEeHHBIC HAYKM» U3 00s13aTEIbHBIX MPEIMETHBIX 00JIacTEH.

YpoBeHb ocBoeHus ydyeOHoro mpeamera B coorBercTBuM ¢ DPI'OC cpegnero oOiero
o0Opa3oBaHUs YITyOJICHHBIM.

N3ydyenue ydebHoro mpeamera «@Pu3nKa» 3aBEpIIACTCS MPOMEKYTOYHOW aTTecTaluei B
dhopme sk3amena B pamkax ocsoeHus [IIICC3 na 6a3ze ocHOBHOTO 0011IeT0 00pa3oBaHUsI.

Bocnutanue u comumanu3aius oOyJaronmxcs MpyU OCBOCHUU pabodeil mporpaMMbl IpeaMeTa
OCYILECTBIISIETCS C TIOMOULIBGI0 BKJIIOYAaEMBIX B 00pa3oBaTelbHYIO Mporpammy paboueit
MPOTrpaMMbl BOCIIMTAHUS M KaJCHAAPHOTO IJIaHA BOCIUTATEIBHOU PabOTHI Yepe3 MPHUBICUCHUE
o0yJarommxcsi K KOHKYPCHBIM MEpPOMNPUSITUSIM DPA3HOTO YPOBHS, MPEAMETHBIM OJIMMIIHAIAM,
JeKagaM, KOHKypcaM podeccHoHaTIbHO MacTePCTBa, BCEPOCCUHCKIM TEMAaTHISCKUM yp OKaM U
yepe3 obOecreueHrne AOCTHKEHUs OOydJaroUMMUCS JTUYHOCTHBIX PE3YylbTaTOB: TOTOBHOCTH K
CaMOpPa3BUTHUIO; MOTUBAIIMS K MO3HAHUIO M OOYYEHHUIO; [IEHHOCTHHIC YCTAHOBKH M COIIMAJIBHO -
3HAYMMBbIE KayecTBa JMYHOCTH; AKTUBHOE YYaCTHE€ B COLUAIBHO-3HAYMMOMN JEATEIbHOCTH,
OTPaXCHHBIX B paboyveil mporpaMme BOCITUTAHUSI.

1.3 llestu u 3a7a4u npeaMeTa — TpeOOBAHMSI K Pe3yJIbTATAM OCBOEHM S
ConeprxaHue IpOrpaMMbl HAINPABJIICHO Ha JIOCTHIKEHUE CIISTYIONMX TEJIeH:

J OCBOeHHE 3HaHMIi 0 (yHAAMEHTalIbHBIX (U3MYECKUX 3aKOHAX M INPUHIUIAX,
JeKaIMX B OCHOBE COBPEMEHHOH (hM3MUECKOM KapTHHBI MUPA; Han0oJee BaKHBIX OTKPBITHIX B
obsactu (U3MKM, OKa3aBLIMX OIpeNesolee BIUSHUE HA PAa3BUTUE TEXHUKU U TEXHOJIOTUU;
MeTOoJaX HayqYHOI0 MO3HAHUS PUPOJIBL;

o OBJIa/IecHHMe YMEHMSIMH TPOBOJUTH HAONIOJICHUS, IUIAHUPOBAaTh U BBIIOJIHSATH
9KCIIEPUMEHTBI, BBIIBUIATh TMIIOTE3bl U CTPOUTH MOJENH, IPUMEHATH MTOJy4YEHHbIE 3HaHUS 110
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¢usuke s OOBSICHEHUS pPa3HOOOPa3HBIX (PU3UUYECKUX SBICHHA M CBOWCTB BEIIECTB;
MPAKTUYECKOTO MCIOJIB30BaHUs (PU3NUYECKUX 3HAHUMN; OIEHUBAThH IOCTOBEPHOCTh €CTECTBEHHO-
Hay4yHOU UH(OPMAIUU;

J pa3BuTHEe TIO3HABATEIbHBIX HWHTEPECOB, HWHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEHM B TpoIlecce MPUOOPETCHHSI 3HAHWW W YMEHHH 10 (PU3HKE C MCIOJIb30BAaHUEM
pa3IMYHBIX NCTOYHUKOB HH(POPMAIIMK U COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOIOTUH;

o BOCIUTAHUE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB TPUPOJBI;
UCIONB30BAHUS JOCTI)KEHUH (U3MKM Ha ONaro pas3BUTHSA YEJIOBEYECKOW IMBHIIM3ALNU;
HEOOXOMMOCTH COTPYAHUYECTBA B MPOIECCE COBMECTHOTO BBIIOJIHEHUS 33124, YBAKUTEIHLHOTO
OTHOIICHHWS K MHEHHIO OINIMOHEHTa TMpU OOCYKICHHH TPOOIeM eCTeCTBEHHOHAYYHOTO
COJIEp’)KaHMsI; TOTOBHOCTHM K MOPAJIbHO-3THUYECKOW OILEHKE HCIIOJIb30BAaHUS HAyYHBIX
JNOCTHKEHU, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKAIOILIEH Cpebl;

J HCNOJIb30BAHNE TNPHOOPeTeHHBIX 3HAHMHA W YMEHMH I peleHUs
MPaKTUYECKHUX 3aJ1a4 TTOBCEAHEBHOMN KU3HU, 0OecriedeHrs 0€30MacHOCTH COOCTBEHHOM KW3HHU,
PaIMOHAIBHOTO MPUPOIOTIONH30BAHUS M OXPAaHbI OKPYXKAIOIIEH CPEIBI.

OcCHOBY JTaHHOW MPOrpamMMbl COCTABIISIET COAEP)KaHUE, COITIACOBAHHOE C TPEOOBaHHUAMMU
(henepanbHOr0 KOMIIOHEHTA CTaHJApTa CPeAHETO (IIOJTHOTO) O0IIETO 00pa30BaHUS.

B npodmibHYI0 COCTAaRISIONIYIO — BXOAWT TPO(ECCHOHAIBHO HAMpPABRICHHOE COJEpyKaHueE,
HEoOXOMMOE TSl YCBOGHUSI TIpo()eCCHOHATIBHOM 00pa30BaTe/bHON TpOrpaMMbl, (POPMUpPOBAHUS Y
CTYJIEHTOB TPO(ECCHOHATBHBIX KOMITCTCHIHH.

B mporpamme mo (uzuKe, peamM3yeMol IpH TMOATOTOBKE OOYYJaromMXCs TO Mpodeccusim
TEXHUYECKOTo Npouisi, NpopHUIbHON COCTABIAIONIEH ABISIETCS pa3Ae « DIEKTPOANHAMUKAY.

B mporpamMmme  TeopeTHueckHe  CBEACHUS  JIOTOJMHSIOTCS  JAEMOHCTPAIUSMU,
71a060paTOPHBIMU U IPAKTUIECKUMHU paboTamu.

[lporpaMma COAEPKUT TEMATHUYECKHW TIUIAH, OTPAKAIONMH KOJMYECTBO YaCOB,
BBIZICTISIEMOE Ha M3y4eHHE (U3WKH TPU OBIAJCHHH CTYACHTAMHU MPO(ECCUsIMU TEXHUIECKOTO
pouIIs.

[TporpaMMoii peaycMOTPEHO CaMOCTOSTENbHAS BHEAYUTOPHAsA padoTa, BKIIOYAIOIIAS:
pelleHre 3a/ad, BBITOJIHEHWE JOMAIHUX JIaOOpaTOpHBIX paboT, CO3JaHHE INPE3CHTALUH,
AHUMUPOBAHHBIX TEXHOJIOTUYECKUX MTPOLIECCOB, MOATOTOBKA JTOKJIA/I0B.

1.4. Ilnanupyemplie pe3yJbTaThl OCBOEHHM S Y4eOHOI0 NpeaMeTa

OcBoenue conaepxaHusi ydeOHOW AMCHUIUIMHBI «Du3nka» obecreunBaeT JOCTHXEHUE
CTYACHTAMH CIIEYIOIIMX pe3yJbTaToOB:

® IUYHOCHHbBIX.

— YyBCTBO T'OPJOCTH U YBaXCHHS K UCTOPUHU M JOCTIIKECHHSIM OTEYECTBEHHOH (pr3mueckoi
HayKkd; (U3UYECKH I'paMOTHOE MOBEJCHHE B MPO(ECCHOHATIBHON NEATENBHOCTH U OBITY IMpH
oOparmieHn# ¢ mpudopamMu U yCTPOHCTBAMH;

— TOTOBHOCTH K IPOJIOJDKEHUIO 00pa30BaHMs W TOBBIICHUS KBAIU(GUKAIMK B W30paHHOM
npodecCHOHANBHON IESTENbHOCTH U 00BEKTHBHOE OCO3HAHUE POJIH (PU3NIECKUX KOMITETCHIINN
B 9TOM;



— YMEHHE HCIOJb30BaTh IOCTHKCHHS COBPEMEHHOW (PHU3MYECKOH HAyKh W (DU3HUECKUX
TEXHOJIOTUM [UIsI TIOBBIIICHUST COOCTBEHHOTO MHTEIJIEKTYaJbHOTO pPa3BUTHUS B BBIOPAHHOUN
po(hecCUOHATIBHOM EATENIbHOCTH;

— YMEHHE CaMOCTOSITEJIbHO J00bIBaTh HOBbIE JUIsl ce0s1 GU3MUECKUE 3HAHUS, UCIIONb3YS IS
3TOTO JIOCTYITHBIE UICTOUYHUKHU MH(OPMALIHH;

— YMEHHE BBICTPanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIICHHSI B KOMaH 1€ IO PELICHUIO 00X
3az1ay;

— YMEHME YIpaBIATh CBOEH ITO3HABATEIbHOM JEATEIbHOCTBIO, IPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O UHTEIIEKTYaIbHOTO Pa3BUTHUS;

* MemanpeomMemHuix:

Pezynamuenuvie ynueepcanvhoie yueonvie oeiicmeusn (YY/[):

— UCIHOJb30BAHHE OCHOBHBIX HWHTEIUIEKTYaJbHBIX OINEpaluii: TOCTAHOBKHM 3aJlayM,
(hopMynupoBaHUsl THIOTE3, aHalu3a U CHHTE3a, CpaBHEHUs, OOOOIICHUS, CHUCTEMaTH3alluH,
BBISIBJICHUS! MPUYUHHO-CJIEACTBEHHBIX CBSI3€H, MOMCKA aHAJIOroB, (OPMYIMPOBAHUS BBIBOJIOB
JUI U3Y4EHUS PA3IMUYHBIX CTOPOH (U3HUYECKUX OOBEKTOB, SBJICHUN U IPOLECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOIUMOCTH CTAIKHUBATHCS B MTpodeccrHoHanbHoM chepe;

— YMeHHe TeHepUpPOBaTh UJEH U ONPEAEIATh CPECTBA, HEOOXOAUMBIE ISl MX peau3aluu;

— YyME@HHE aHaJU3UPOBATh U MPEACTABIATH HHPOPMAIINIO B PA3IUYHBIX BUIAX;

— YMEHHME CaAMOCTOSITENIbHO OLICHWBATH W IPUHUMATh PELICHHUS, ONPEEISIIONME CTPATETHIO
MOBEJICHNUS, C YUETOM I'PakJaHCKUX U HPAaBCTBEHHBIX LIEHHOCTEH.

Ilo3nasamenvnvie ynugepcanvhuie yueonle oeiicmeusn (YY/):

— HCHOJIb30BAaHME PpA3JIMYHBIX BHUJIOB I[10O3HABATEJIBHON JEATEIBHOCTH JUISl PELICHUS
¢u3nyeckux 3amay, MPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOMIOACHHS, OMHCAHUS,
W3MEPEHMs,  OKCIEpUMEHTa) JUIsl  MU3Y4EHHMsS]  PA3JMUYHBIX CTOPOH  OKpY’Karolen
JEUCTBUTEIBHOCTH,

— YMEHHE HCMOJIb30BaTh Pa3INYHbIC HCTOYHHUKH JUTS TTONydeHus pusndeckoil nHdopmanmuu,
OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxkkamuensie ynusepcanvhule yueonvie oeiicmeus (YY/[):

— yYMeHHe MYyOJIMYHO TPEACTABIATh pPE3YyJIbTaThl COOCTBEHHOTO MCCIICOBAaHUS, BECTHU
JMCKYCCHH, JIOCTYITHO M TapMOHUYHO cO4YeTas CcoJepKaHhue U (OPMBI TPEACTABIIEMOI
nHpopMauu.

* npeOMemHmbix:

— c(hopMUPOBAHHOCTH MPEJCTABICHUI O PONIU U MecTe (PU3UKH B COBPEMEHHOH HaydyHOMU

KapTHUHE MUpa; MTOHUMaHue (PU3nUecKoil CyNHOCTH HaOII0JaeMbIX BO BceneHHOU SBICHUH,

ponu ¢u3MKH B POPMUPOBAHUU KPYro3opa U (pyHKIMOHAJIbHOM IpaMOTHOCTH YEJIOBEKA IS

pelieHrs TPaKTUYECKUX 3a/1aY;

— BJIaJICHWE OCHOBOMOJIATAIOIIMMU (U3HUECKUMU OHITHAIME, 3aKOHOMEPHOCTSMU, 3aKOHAMH

U TEOPUSMU; YBEPEHHOE UCI0JIb30BaHNUE (PU3NYECKOI TEPMUHOJIOTHU U CUMBOJIUKH;

— BJaJICHHE OCHOBHBIMM METOJIaMH HAYYHOTO IO3HAHUS, MCIOJIb3YEeMbIMH B (HU3HUKeE:

HaOJI0ICHNEM, OITMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHHs 00pabaTbiBaTh pE3yJIbTaThl M3MEPEHHH, OOHApYKMBaTh 3aBUCUMOCTH MEXIY

bu3nuecKMMU BEIMUYNHAMH, OOBSCHATH MOJYYSHHBIE PE3YJIbTAThI U JeNIaTh BBIBOJIBI,

— c(hOpMHPOBAaHHOCTH YMEHHUS peliaTh GU3MUECKUE 3a1a4u;

— c(hopMUPOBAHHOCTH YMEHUS MPUMEHATH MOJy4YEHHbIC 3HAHUS ISl OOBSICHEHUS YCIOBHIM

IpoTeKaHusl (PU3NYECKUX SBICHUM B Mpupoje, NpodecCuoHalIbHON chepe U JUlsl IPUHSTHS

MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOW KU3HMU;



— c(OPMUPOBAHHOCTH COOCTBEHHOW MO3UIIUU N0 OTHOIICHHUIO K (PU3NYEeCKON MHpOpMaLNH,
[I0JIy4aeMOU U3 Pa3HbIX HCTOYHUKOB.

1.5. Konn4ecTBO 4acoB HA 0OCBOeHUE padoyeii mMporpaMMbl y4eOHOIo nmpeameTa:

MaxkcumaneHas yueOHas Harpyska oOydarorerocst - 183 gacos, B TOM uucie:
- o0s13aTenbpHAs ayIuTOpHAs yueOHas Harpy3ka (Bcero) - 122 qacos;

- caMocTosTeNbHas yueOHas pabora odydaromierocs — 61 yacos

2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O IPEIMETA

2.1. O0beM yueOHOro npeaMeTa U BUAbI y4eOHOM padoThI

Bup yueOHoit padoTnI O0bem yacos
MakcumainpHas yueOHasi Harpy3ka o0ydaromerocs 183
OO0s13aTenbHas aynuTopHas ydeOHasi Harpys3ka(Bcero), 122
B TOM YHCJIE:
[IPAKTUYECKUE 3aHATUS 28
1abopaToOpHBIE 3aHATUS 14
KOHTPOJIbHBIE paObOTHI 6
WHWBUTyaJIbHBIA TPOEKT 0
CamocrosrenbHas yaeOHasi paboTa 00yJaronmxcs 61

[IpomesxyrouHas arTecTalus B popMe —IK3aMeHa

2.2.Conep:xxanmne y4eOHOIo nmpeaMeTa
Beenenue

®uszuka — GyHaaMeHTaNbHas HayKa O IPUPO/IE.

EcTrecTBeHHO-HAay4HbId METOJ, IIO3HAHMS, €ro BO3MOXXHOCTH W TIPaHULBI NPUMEHHUMOCTH.
DKCIEpUMEHT U TEOpHsl B IIpoIiecce MO3HaHus Npuposl. MoaenrpoBaHue (PU3HUECKUX SIBICHUN
U 1poueccoB. Ponb dKkcriepuMeHTa M TEOPUM B Ipollecce MO3HaHWA Npupoibl. dusnueckas
BenimynHa. [lorpemmocTi u3mMepenni pusmdecknx BeauunH. OU3MYecKHe 3aKOHBL [ paHUIlbI
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [loHATHE O (u3MUecKod KapTWHE MHpa. 3HAUYCHUE
¢uzuku npu ocsoenuu npodeccuit CIIO u cnenmansrocteit CIIO.

1. OcHOBBI MEeXaHUKH

Kunematnka. Mexanuueckoe nsuxenue. I[lepememenue. Ilyrs. Ckopoctb. PaBHOMepHOE
NPSMOJIMHEWHOE JBUXXEHUE. YCKOpeHHe. PaBHOmEpeMeHHOE MPAMOIUHEUNHOE JBUXKCHUE.
CBoOogHoe majeHue. J[BukeHue Tena, OpPOIICHHOIO IOJ YIJIOM K rOopu30HTY. PaBHOMepHOe
JBHKEHHE 110 OKPYKHOCTH.

3akonbl Mexanuku Hbiotona. IlepBeiii 3akon Heiotona. Cuma. Macca. Umnynsc. Bropoit
3akoH Hptorona. OCHOBHOM 3aKOH KJacCUYeCKOW NUHAMHUKHU. TpeTuit 3akoH HbroToHa. 3aKkoH
BCEMUpHOro TsroteHus. [ 'paButanmmonHoe mone. Cuna Tshkectu. Bec. CrocoObl n3mepeHus
Macchel Ten. CHlbl B MEXaHUKE.




3aKoHBI COXpaHeHHsI B MeXaHHKe. 3aKOH COXpaHCHHUS MMITYJIbca. PEaKTHBHOE JBHIKCHHE.
PaGora cuibl. PaGoTa moTeHIMaNbHBIX CWI. MoOIIHOCTh. DHeprus. KuHerndeckas dHEprsl.
[orennuanbHas dHeprusi. 3aKOH COXpPAaHEHHUs MEXaHW4eckol 3Hepruu. [IpuMeHeHue 3aKOHOB
COXpaHCHHSL.

Mexannueckne kojebanusi. KonebarenbHoe nBmkeHHe. [apMoHHYeckue KoleOaHUS.
CBoOomHBIE MeXaHHUYeCKHe KolieOaHus. JIMHEWHbIE MeXaHWYeCKHUe KoJeOaTelbHbIE CHCTEMBI.
[IpeBpamenue »Heprum mpu  KosnebaTenbHOM  JaBWKeHHHU. (CBOOOIHBIE — 3aTyXalolue
MeXaHHuYeckue KoJjieOaHus. BbIHyXIeHHbIE MeXaHWYecKHe KoJeOaHuUs.

Yupyrue BoJsiHbl. [lonepednsie U NpOAOIbHBIE BOJHBL XapaKTEPUCTUKU BOJHBL. YPaBHEHHUE
IUIOCKOM OeryInei BOJHBI. 3BYKOBBIE BOJIHBL. YJIBTPA3ByK U €r0 INPUMEHEHHE.

Hemoncmpayuu

3aBUCUMOCTb TPAEKTOPUH OT BBIOOpA CUCTEMBI OTCUETA.

Bunpl MexaHU4eCKOTO JIBUKEHUS.

3aBHCHUMOCTb YCKOPEHUS TeJla OT €r0 MacChl M CHJIbL, JEMCTBYIOIICH Ha Telo.

Crnoxxenue cui.

PaBeHCTBO ¥ MPOTUBOIIONIOXKHOCTD HANIPABIEHUS CUJI AEUCTBUS U IPOTUBOJAECHCTBUS.
3aBUCHUMOCTD CHIIBI YIIPYTOCTH OT Ae(opManuu.

Cuiibl TpeHuSL.

HesecomocTs.

PeakTuBHOE IBHKEHHE.

[lepexon noTeHIIMaNbHON YHEPTUU B KHHETHUUECKYIO U 00paTHO.

CBoOoIHBIE U BBIHY)KJICHHbIE MEXaHUUYECKue Koebanus. PezoHnanc.

OO0pa3oBaHue U pacpocTpaHEHHUE YIpyrux BoyiH. YacToTa kojaeOaHUM U BbICOTa TOHA 3BYKA.
JlabopamopHnuie 3anamus:

Hccnenosanue nBrXeHus Tela MO ASUCTBUEM IIOCTOSIHHON CHIIBL.

N3ydenune 3akoHA COXpaHEHUsI UMITYIIbCA.

CoxpaHeHHE MEXaHUYECKOM SHEPIUM IpH JBUKEHUU Tejla MOJ JEHCTBUEM CHJI TSKECTH U
ynpyroctu. CpaBHeHHE paOOThI CHIIBI C U3MEHEHHEM KUHETHUECKOM SHEepTruu Tena.

N3yueHune 3aKkOHOB COXpaHEHHS Ha MPUMeEpPE yaapa MapoB U OATTUCTHYECKOTO MasITHUKA.
N3ydenne ocoOEHHOCTEH CHUITBI TPEHUS (CKOJIBKCHHS).

N3yuenune 3aBUCUMOCTH Eproa KoJIeOaHU HUTSHOTO (WJIM MPYKUHHOTO) MAsITHUKA OT JUTMHBI
HUTH (MJIH MacChl Tpy3a).

2.0CHOBBI MOJIEKYJISAPHOI (PU3MKHM U TePMOJIMHAMUKH

OcCHOBBI MOJICKYJIAPHO-KHHeTHYeCKOH Teopuu. MneanbHblil ra3. OCHOBHBIE IOJIOKEHMS
MOJIEKYJIAPHO-KMHETUUECKOM Teopuu. Pasmepsl M macca MOJEKyl M aToMoB. bpoyHoBckoe
nerxenne. {nddy3us. CHIbIndHeprusiMeKMOJIEKYIIIpHOroB3auMo ieiicTeus. CTpoeHue
ra3oo0pa3HbIX, KUJIKUX W TBEpIAbIX Tei. CKOpPOCTH IBMXKEHHS MOJEKYI M HX H3MEpeHHe.
Wneanpupnii  ra3. J[laBneHue ra3a. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOM
Teopuu Ta3oB. Temmeparypa U ee wu3MepeHue. ['a3oBbie 3aKOHBL. AOCOMIOTHBIA HYIb
TeMmneparypsl.  TepmoauHamMuuecKkas  UIIKajJla  TeMIOepaTypbl.  YpaBHEHUE  COCTOSHUSA
uJeanbHOro raza.MossipHass ra3oBasIoOCTOSIHHAS.



OcHoBbl TepmMoaMHaAaMUKH. OCHOBHBIE IOHSATUS M OIpeJeNieHUus. BHYyTpeHHss1 3Heprus
cucteMbl. BuyrpenHssiaHeprusuaeanbHororasa.Paboranrennorakakpopmeliiepeiaun
sHepruu. TemnoeMKocTh. YienbHas TEMJI0EMKOCTh. YpaBHEHHE TemoBoro Oamanca. Ilepsoe
HayaJjo TepMOIMHAMUKHU. AnualaTHbli mnpouecc. IlpuHuun nedCTBUS TEMIOBOM MAIlMHBIL.
KITJI temnoBoro nsurarens. Bropoe Havano TepMoaMHAMUKH. TepMoIMHaAMHUUYEcKas IIKaIa
TeMIlepaTyp. XOJoAuIbHble MaumHbl. Tenmosble aBurarenu. OxpaHa TpUPOJIBL

CsoiictBa mapoB. lHcnapenue wu koHJeHcanus. HachllleHHBII Tap W €ro CBOMCTBA.
AOcomoTHasT W OTHOCUTENbHAs  BIAXHOCTh  BO3myxa. louka pocbl.  Kumenwme.
3aBI/ICI/IMOCTBTeMHepaTypBI KUIICHUA OT OaBJICHHA. HeperpeTblﬁ map M €ro McCIOJb30BaHUC B
TCXHUKE.

CpoiicTBa kuakocTeil. XapaKTEepPUCTHKA >KUIAKOTO COCTOSIHHS BellecTBa. [I0OBEpXHOCTHBIN
CIOM IKUIKOCTHA. OHEPrusi TMOBEPXHOCTHOTO CJosl. SIBICHWS HA TpaHUIE KHUIAKOCTH
cTBepAbIM TeoM. KanuiuisipHbie sBIEHUS.

CpoiictBa TBepabIX TeJs. XapaKTepUCTHUKA TBEPAOTO COCTOSIHMS BEIECTBA. YIIpyrue
CBOMCTBa TBepAbIX Tel. 3akoH ['yka. MexaHWueckue CBOMCTBA TBEpPIBIX Tel. TemnaoBoe
pacmpeHre TBEPABIX Tel W XKUAKOCTeH. IlmaBneHue u kpucrannnsanus.

Hemoncmpayuu

JIBmxenne OpoyHOBCkuX dacTuil. duddysus.

N3menenne [naBieHHs ra3a C M3MEHEHHEM TEMIIEpaTypbl MpU MOCTOSIHHOM oObeMe.
N3orepMudeckuii 1 M300apHBIA MPOIECCHI.

W3Mmenenne BHYTpPEHHEW OSHEPruMM TeJl MpPU COBEPIICHUH pPabOTHI.

Mopenu TEIUIOBBIX JIBUTaTENEH.

Kunenue Boapl npu noHukeHHOM napieHuu. l[lcuxpomerp

Y TUTPOMETP.

SBnenus ITOBEPXHOCTHOTO HATSDKCHUS u CMAuYMBAHUSI.
Kpucramnsl,amopHbIeBeIecTBa, KU JKOKPUCTAIIINUECKHUETENa.

Jlabopamopnvie 3anamusn:

N3mepeHne BIaXXHOCTH BO3yXa.

N3mepeHne MOBEPXHOCTHOIO HATSKEHMS XKUAKOCTH.

Habmonenue mnpouecca kpucramimszanuu M3ydenune peopmanum pactsokeHus. M3yuenue
TEIJIOBOTO PACUIMPEHUS TBEPBIX Tell.

N3ydyeHne ocoOEHHOCTEH TEMIOBOTO PaciipEeHUsI BOJIBI.

3. DJIeKTPOAUHAMH KA

JJIeKTpHYeCKoe IoJie. DJIEKTPUUECKUE 3apsaabl. 3aKOH COXpaHeHMs 3apsjaa. 3akoH Kynona.
OnexTpudeckoe nose. HanmpspkeHHOCTD AJIEKTPUYEecKOro mosist. [IpuHIun cynepno3unun moei.
PaGora cun  snekrtpocrarmueckoro  moms.  [loTeHmuan.  Pa3HOCTP — MOTEHIIMAJIOB.
DOKBUIOTECHIMAbHBIE TOBEpXHOCTH. CBA3b MEXKIy HANpsDKEHHOCTBIO U Pa3HOCTHIO
MOTEHIMAIOB 3JIEKTpUYecKoro mois. [lusnexTpuku B snekTpuueckoM modje. [lomspuzamms
IANEKTpUKOB. [IpoBomHukm B snektpuueckom mnone. Konaencatopel. CoenuHeHue
KOHJICHCATOPOB B OaTapero. DHEPrusi 3apsHKEHHOTO KOHACHCATOpa. DHEPrHsl JIEKTPUUYECKOTO
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I1OJIA.

3aKOHBbI MOCTOSIHHOIO TOKA. YCIOBHS, HEOOXOIMMBIE JUIsi BOSHUKHOBEHUSI M TOIEPKAHUS
3NeKTpuuecKoro Toka. Criia Toka U MJIOTHOCTh ToKa. 3akoH Oma as ydactka nenu 6e3 J1C.
3aBUCHUMOCTb AJIEKTPUUECKOTO COMPOTUBICHUS OT MaTepuaia, JUIMHBI U MJIOMIAIN MONEePEYHOTO
CEUYEHHUs MPOBOAHUKA. 3aBUCUMOCTb JJEKTPUUECKOTO COMPOTUBIEHUS MPOBOJHUKOB OT
TeMrepaTypbl. ODJIEKTPOJBUXKYIIAS CHlIa HCTOYHMKA Toka. 3akoH Oma g TMOJHOW Iemnwu.
Coennuenne TpoBOIHUKOB. COETMHEHHE HCTOYHUKOB JJICKTPUUYECKOW IHEPrUHM B OaTapero.
3akon J[xxoyns— Jlenna. PaboTa u MOIIHOCTB 3JIEKTPUUYECKOTO TOKa. TermioBoe NelCcTBUE TOKA.

DJIeKTPHYECKHI TOK B Pa3jIMYHBIX cpefax. DIEKTPUUYECKUN TOK B METaiIaxX. DJIEKTPOHHBIN
ra3. PaGora BbIxoja. DNEKTpUYECKUIl TOK B 3JEKTpoJUTaX. DiekTposn3. 3akoHbl PDapajes.
[Ipumenenue 31eKTpoIn3a B TEXHUKE. DJIEKTPUUYECKUI TOK B ra3ax U Bakyyme. Monusanus rasa.
Buner razossix paspsanos. [lonstue o masme. CBoiicTBa U MPUMEHEHHE 3JIEKTPOHHBIX ITYYKOB.
DNeKTpUYEeCKU TOK B MONYyNpoBogHUKAX. COOCTBEHHAas MPOBOJUMOCTb MOJIYHPOBOJHUKOB.
IonynpoBoaHUKOBBIE TPUOOPHI.

MarauTtHoe moJie. BekTop MHAYKIIMM MarHUTHOrO moss. JlelicTBME MAarHMTHOIO TOJS Ha
NPSIMOJIMHEWHBIN TTPOBOAHUK C TOKOM. 3akoH Amriepa. BzaumopeictBue TOkoB. MarHUTHBIN
notok. PaboTa mo mnepemMeneHur0 MPOBOJHMKA C TOKOM B MarHUTHOM mone. JleiicTBue
MarHMTHOTO TOJIsi Ha JABWKymmiicsa 3apsia. Cuna Jlopenua. OmnpeneneHue yaeiabHOTO 3apsja.
VYckopurenu 3apsUKEHHBIX  YaCTUI.DJEKTPOMAarHUTHAs HWHAYKUHUS. OJIEKTpPOMarHuTHas
uHayKkusa. BuxpeBoe snektpuyeckoe nosie. CaMOMHIYKIMA. DHEPTHUS MAarHUTHOTO TOJISL.

Jemoncmpayuu

B3aumoneiictBue 3apsikeHHbIX Ten. [IpOBOOHUKHM B 3JIEKTpUYECKOM moJie. [[uanekTpuku B
snekTpudeckoM nose. Konnencaropsl.

TerioBoe AEMCTBUE DIEKTPUUYECKOTO TOKA.

CobcTBeHHas U MpUMeECHas IPOBOAMMOCTD OTYIPOBOAHUKOB. [10yTpOBOAHUKOBBIM THOI.
Tpanzucrop. OneIT Ipcrena.

B3aumoneiictBue MpOBOJHUKOB € TOKamMu. OTKIOHEHUE HIEKTPOHHOTO My4YKa MAarHUTHBIM
I0JIEM. DJIEKTPOIBUTATEb.

DIeKTpOU3MEpHUTENbHbBIE TPUOOPHL. DNEKTPOMAarHUTHAS MHAYKIUS.

OnbiTel Dapajes.

3aBucumocth JJ[C caMOMHAYKIIMU OT CKOPOCTH HM3MEHEHHUS CHJIbI TOKAa M WHIYKTHUBHOCTHU
MIPOBOJIHUKA.

Pabota anextporeneparopa. Tpanchopmarop.

JlabopamopHnuie 3anamus:

N3ydyenne 3akoHa Oma Juid ydacTka LENH, MOCIEJ0BATEIBHOIO U NapajuleIbHOI0 COSANHEHUS
IIPOBOJHUKOB.

N3yuenue 3akona Oma 1715 noiaHou uenu. M3ydeHue sBjaeHUS 3JIEKTPOMAarHUTHOW WHIYKLIHMH.
Omnpenenenne kod(ddunrenTa moae3Horo MEMCTBUS AIEKTpUYEcKoro 4aiHuka. OmnpeneneHue
TEMIEPaTypbl HUTHU JIaMIT1bl HAKAJIMBaHUSL.

Onpenenenne D/1C 1 BHYTpEHHETO CONPOTUBIECHUS UCTOYHHUKA HANIPSHKEHHUS.

4. JJIeKTPOMATHUTHBIE KOJIeOaHUS U BOJHBI
10



DJIeKTPOMarHuTHple  Kojebdanusi.  CBOOOAHBIE  DIIEKTPOMArHUTHBIE  KOJECOAHWMS.
[IpeBpamenue sHepruu B KojieOaTeNbHOM KOHType. 3aTyXarollMe 3JeKTPOMAarHUTHBIE
Kosebanus. I'eHeparop He3aTyXalOIMX 3JEKTPOMAarHUTHBIX KoJjieOaHui. BpIHyXIeHHBIE
anexTpuueckue  kosebanus. IlepemenHwlt  TOk. ['eHepaTop NEpPEeMEHHOrO0  TOKa.
EMKOCTHOE W HHAYKTHBHOE CONpPOTHBIEHUS IIEPEMEHHOr0 TOKa. 3akoH Oma s
JJEKTPUYECKOW Ienu TNepeMeHHOro Toka. Pa0oTa W MOLHOCTh NEPEeMEHHOrO TOKa.
I'enepatopsl Toka. Tpancdopmaropbsl. Toku BbicokoW wacToThl. [lomydeHue, mepenada u
pacupeneacHue dJIEKTPOIHEPIHH.

DJIeKTPOMarHuTHbIe BOJHBI. OJEKTPOMArHUTHOE II0JIE KaK OCOOBI BHUJA MaTepuu.
OnekTpoMarHuTHBIE BOJHBL Bubparop I'epma. OTKpBITHIT  KOjeOaTeNbHBIA  KOHTYP.
N3o0perenne pamuo A. C. TlonosbmM. Ilonstue o paguocBsizu. Ilpumenenue
3JIEKTPOMATrHUTHBIX BOJIH.

Jemoncmpayuu

CBoOOMHBIC 2JIEKTPOMarHUTHBIE KoJjebanus. OcuuiuiorpaMma IMEpEeMEHHOTO TOKa.
Konpaencarop B 1enu nepeMeHHOro TOKa.

Karymka MHAYKTMBHOCTH B II€NM MEPEMEHHOIO TOKAa. Pe30HAHC B MOCIENOBATENBHON IIENU
MIEPEMEHHOT0 TOKa. M3iaydeHne u npueM 3JIEKTPOMAarHUTHBIX BOJIH.

PannocBs3s.

Jlabopamopnuvie 3anamusn:

NHIyKTUBHBIE M €MKOCTHOE COINPOTHUBIIEHHUS B LIENU MEPEMEHHOTIO TOKA.

5. OnTuka

IIpupona cBera. CKOPOCTH pacHpOCTpaHEHUS CBETA. 3aKOHBI OTPAXKEHUS U IPEIOMIICHUS
cBeta. [lonmHoe otpaxenue. JIun3bl. a3 kak ontuyeckas cucrema. OnTudeckue MpuOOpHI.

BoanoBble cBoiictBa cBeta. MHTepdepenuus cBera. KorepeHTHOCTh CBETOBBIX JIy4ew.
Wntepdpepenuns B TOHKMX TuieHKax. [lomocer paBHOW TonumHbl. Kombia HeroToHa.
Hcnonb3oBanue uHTepdepeHnun B Hayke M TexHuke. [udpaxknus ceera. [dudpaxuus
HallleMM B MapauledbHbIX Jydax. Judpakunonnas pemerka. Ilonstue o romnorpadum.
Ionsapusauusa mnonepeunblx BoaH. llomspusamusa cBera. [IBOMHOE JIydenpesOMIICHHE.
[onspounsl. [ducnepcuss cBera. Buasl cnektpoB. Cnektpel ucmyckaHus. CHeKTpbl
HOMIONIEHUs. YibTpaduoaeToBoe M HH(ppakpacHoe wu3iydeHus. PentreHosckue nyun. Hx
IIpUPOJa U CBOMCTBA.

Jemoncmpayuu

3aKOHBI OTPAKEHHUSI U NPEIOMIIEHUS CBETA.

[TonmHOE BHYTpEHHEE OTpa’KeHUE.

OnTuueckue puOOpBHI.

Wntepdepenuns.

Hudpakuus csera.

[lomspusanus ceera.

[lomydenune cnexTpa ¢ MOMOLIBIO IPHU3MBI.

[lonyuenue  cmekTpa ¢  NOMOUBI  JUGPAKIMOHHOM  PELIETKH.
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CriekTpockorl.

Jlabopamopmnvie 3anamusn:

N3yuenue nzoOpakeHust IpeIMETOB B TOHKOM JinH3e. M3yueHne nntephepeHnu 1 1udpakium
CBETA.

I'pagynpoBKka crieKTpOCKoOIla U ONPEEIIEHUE JUIMHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUH.

6. OCHOBBI CIeHAJIBHOM TEOPHH OTHOCHUTEJILHOCTH

HNHBapuaHTHOCTh MOJYJIsl CKOPOCTH cBeTa B Bakyyme. [loctynarsl Ditnmreitna. [IpocTpancTBo u
BpeMsl CIICIUATIBLHON TEOPUH OTHOCUTENBHOCTH. CBSA3h MACChl U YHEPTUH CBOOOIHON YaCTHIIBL
DOHeprus MoKosl.

7. JJIeMeHTbI KBAHTOBOM Gu3uKu

KsanrtoBas ontuka. TermoBoe u3nydyenue. PacnpenerneHue 3HEpruM B CHEKTpe aOCOIIOTHO
yépHoro Tena. KBantosas runoresa [Inanka. @otonsl. Buemmuii poTosnekrpuyeckuii 3pQexr.
Buyrpennuii  porosdpdexr. Tumer ¢dortosnementoB. J[laBnenue cBera. Ilonsarue o
KOPITYCKYJISIPHO-BOJIHOBOM mpupoae cBeta. dusmka atoma. Pa3BuThe B3IVIAI0OB HA CTPOEHUE
BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIEKTpax BoJopoAa. SAnepHas monens atroma. OnbIThl
3. Pesepdopna. Monens atoma Bomopona mo H.bopy. I'mnmotesza ne bpoiinsa. CooTHomeHue
HeomnpenenéHHocTel I'eitzenoepra. KBanToBbIE reHEPATOPBI.

Jemoncmpayuu

dorordpdekr.
JIuHe#uaThle CHEKTPBI Pa3IMYHBIX BellecTB. M3mydyeHue Jiazepa (KBaHTOBOTO TeHEpaTOpa).
CYeTYrK MOHU3HPYIONIMX U3TYUCHUH.

Cooeporcanue ¢ yuemom Paboueii npoepammovl 60CRUMAHUA:
-BHekiiaccHble MeponpusaTUs 10 GU3HNKE B paMKaXx MPEeJMETHON JeKabl;
- Onumnuanel no npeamery «Ouznkay.

2.3. [IpumepHbIe TeMBbI pedepaToB (I0KJIAI0B)

Anexcanp I'puropreBud CToneToB — pycCKUi (DU3HK.

Anexcanap CrenanoBud [lormoB — pycckuil yueHbli, ©300peTatesib paauo.
AnbTepHaTUBHAs JHEPreTHKa.

AxycTHUYECKHE CBOMCTBA MOJIYIPOBOAHUKOB.

Anspe Mapu AMniep — OCHOBOIIOJIOKHUK 3JIEKTPOJUHAMUKH.
ACHHXPOHHBIN IBUTATEIIb..

AtomHas pusuka. U3oromnel. [I[puMeHeHne paAioaKTUBHBIX H30TOIIOB.
beckoHTaKTHBIE METO/Ibl KOHTPOJIS TEMIIEPATYPHL

bunossipabIe TPAaH3UCTOPBL.

Bopuc CemenoBuu Slkobu — Gu3uK U1 u300peTaTels.

Benmuuaiinme OTKpBITUS GU3NKH.

Bupl anekTpudeckux pa3psioB. DJIEKTpUUYECKHe pa3ps/ibl Ha CIy)KOe denoBeka.
Bnusinue negextoB Ha pu3nyecKkue CBOMCTBA KpPUCTAJUIOB.
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lNamuneo I'anuneit — ocHOBATEb TOUHOIO €CTECTBO3HAHUS.
lNonorpadus u ee npuMeHeHue.

JIBukeHue Tella IEpEMEHHON MacChl.

Judpakuus B Haled >KU3HU.

Kunkue kpucTauibl.

3akonbl Kupxroda uist aneKTpudeckon IenH.

3aKOHBI COXpaHEHUS B MEXaHUKE.

3HaueHue OTKpbITU [ anunes.

Hrops BacunseBnu KypuatoB — usuk, opraHu3aTop aTOMHON HAYKH U
Hcaax HproTOH — co31aTenp KIaCCHYeCKol  (U3HKH.
Hcnonp3oBaHue 31€KTPOIHEPTUN B TPAHCIIOPTE.

Knaccugukanus n XapakTepUCTUKHU JIEMEHTAPHBIX YAaCTHII.
KoHcTpykinoHHast npOYHOCTh MaTepuaja U €€ CBA3b CO CTPYKTYpPOH.
KoncTpyknusa u BuIBI 1a3€pOB.

Kpuosnekrponuka (MUKpPO3JIEKTPOHUKA U XOJION).

Jla3epHble TEXHOJIOTUHU U UX HCIIOJIb30BAHUE.

Jleonapno na Bunun — y4eHslif 1 n300peTaTens.

TCXHHUKHU.

MarauTHble U3MepeHus (MPUHIUIBI TOCTPOSHUS PUOOPOB, CIIOCOOBI H3MEPEHUS MAaTHUTHOTO

MMOTOKA, MATHUTHOW WHAYKIIHH).

Maiikn @apaneit — cosnarenb ydeHUs 00 SJIEKTPOMAarHUTHOM  TTOJIE.
Makc Ilnank.

MeTtoa MeUeHBIX aTOMOB.

Mertobpl HAOMIOICHHUS U PETUCTPAIIUH PAAMOAKTUBHBIX H3TydCHUI U YacTHII.

MeTtonb! onpeneneHus MIOTHOCTH.

Muxaun BacunbeBud JIOMOHOCOB — YYEHBIM 3HUMKJIONEIUCT.
Monenu atoma. OnwiT Pesepdopra.
MonekysipHO-KMHETHYECKasi TEOPUsl HJICAJIbHBIX ra30B.
MoutHusT — Ta30BbIM pa3psi B IPUPOIHBIX YCIOBUSX.

HanoTtexHomorust — MeXAuCIUIUIMHApHAas 00J1acTh (yHAAMEHTAIbHON U MPUKIAJAHON HAYKH U

TEXHUKH.
Huxkona Tecna: )ku3Hb U HEOObIUANHBIE OTKPBITHS.

Hunbe bop — oauH u3 co3aaresneil coBpeMeHHOW (HU3HKH.

OOmpsicHeHue (HOTOCHHTE3a C TOUKHU 3pEHUS PUBHKU.

OnTuyeckue SBIECHUS B IPUPOJE.

OTkpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOANMOCTH.
IlepemMeHHBIN 2IEKTPUUECKUI TOK U €70 ITPUMEHEHUE.

[1na3ma — 4eTBepTOE COCTOSHUE BEILECTBA.

[lonynpoBOAHUKOBBIE AATYMKHU TEMIIEPATYPHI.

[IpumeHeHune )KUAKUX KPUCTAIIOB B IIPOMBIIUIEHHOCTH.

[IpuMeHeHue AnEPHBIX PEAKTOPOB.

[Ipupona ¢eppomaruerusma.

[IpoGaeMbl HK0JIOTUH, CBA3aHHBIE C MCIOIb30BAHUEM TEIJIOBBIX MAaIlUH.
IIpou3BoaCTBO, Nepeaya U UCIOJIb30BAHUE AJIEKTPOIHEPTUU.
[Ise30nnexTpuueckuii 3¢p(HeKT ero npuMeHeHHE.

Pa3BuTHe cpeacTB cBSI3U U pajauo.
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PeakTtuBHBIC JABUTATCJIN 1 OCHOBBI pa6OTI>I TENJOBOM MAaIIMHEBL

PenukToBoe u3myueHue.

Pentrenosckue nyuun. Mcropus otkpeitus. IIpumenenue.
Poxnenue u sBoOSIIOIUSA 3BE3N.

Pons K. O. [In0AKOBCKOT0 B pa3BUTHH KOCMOHABTHKH.
CBer — pJIeKTpOMarHuTHasl BOJIHA..

Cunsl TpeHusL.

CoBpeMeHHasi CIyTHUKOBas CBS3b.

CoBpemenHas (pru3nueckas KapTUHA MUpA.
CoBpeMeHHBIE CPEJICTBA CBS3H.

TpancdopmaTopsl.

VYnbTpa3Byk (mosiydeHue, CBOMCTBA, IPUMEHEHHE).
VYnpaBisieMblii TEPMOSIEPHBIA CUHTE3.

YckopuTtenu 3apsyKE€HHBIX YaCTHLI.

®du3MKa U MYy3bIKA.

®duszndeckre CBOUCTBA aTMOC(HEpHI.

DOTODJIEMEHTBI.

®otoapdext. [Ipumenenue sBnenus Gporosddexra.

Xanc Kpuctuan Ipcress — OCHOBOMOJIOKHUK  3JIEKTPOMarHeTu3Ma.

[Ikana 37€eKTPOMarHuTHBIX BOJIH.

Okonornyeckue npoOiIeMbl U BO3MOXHBIE ITYTH UX PELICHUS.
ONeKTpOHHAs IPOBOIUMOCTb METAIIIOB. CBEPXIIPOBOAUMOCTD.
Omunuit Xpuctuanosud JIeHI — pycckuil Qu3MK.
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3. TEMATUYECKOE IINTAHUPOBAHUE

3.1 TemaTnyeckuii mjaaH

VYyebnas Harpy3ka
(axaIeMMYECKHUX YacOB)

HanmenoBanmue pa3aeja BCEI'O o0s3aresbHast B tom uncne | CamocTosiTennHas
ayIUTOpHAsI nab. u pabota
ydeHas Harpy3ka | MpaKTHIecK obydaromierocs
HC 3aHATUA

Beenenue 2 2 - 0
OCHOBBI MEXaHUKH 23 15 2 8
OCHOBBI  MOJEKYISIPHOH W3UKH |

YIp ¢ 28 20 7 8
TEPMOJUHAMUKH
DNeKTpoAHAMHKA 52 34 22 18
DNEeKTPOMarHUTHbIE KOJIEOaHUs U BOJIHBI 30 22 2
OnTuka 20 12 6 8
OCHOBEI CIIeIHaILHOU TEOpUH ) )
OTHOCUTEIBHOCTH
KBanToBas usnka 26 15 3 11
Hroro 183 122 42 61

Ilpomesccymounan ammecmauusn 6 popme rx3amena

3.2. XapaKTepncha OCHOBHbBIX BU/I0B yqeﬁﬂoﬁ ACATCJIBHOCTA CTYICHTOB

Conep:xkanue XapakTepuCTHKA OCHOBHBIX BH/IOB /IEeSITEJIbHOCTH CTYA€HTOB
o0y4eHHsI (Ha ypoBHe y4eOHBIX AeHCTBHIT)
Beeoenue YMeHHsT TOCTaHOBKH II€JIeH JeATEeIbHOCTH, IUIAHUPOBAHHS COOCTBEHHOM

JEATENBHOCTU JUIA  JOCTHJKEHMsI IIOCTABJICHHBIX LEJIEH, MpEeABHICHUS
BO3MOXXHBIX PE€3yJbTAaTOB 3THUX ACHCTBHI, OpraHHU3alMud CaMOKOHTPOJIS U
OLICHKH IOJIy4YEHHBIX PE3YIbTATOB.

Pa3zButne cnocoOHOCTH SCHO M TOYHO H3JIaraTb CBOM MBICIH, JOIMUYECKH
00OCHOBBIBATH CBOIO TOUKY 3p€HUS, BOCHPUHUMATh M aHAJIU3UPOBATh MHEHUS
co0eceTHUKOB, TPU3HaBas IPaBo JAPYroro 4eJoBeKa Ha HHOE MHEHHE.
[IpousBenenne wu3MepeHuss (QU3NYECKUX BEIMYMH M OLEHKA TI'PAaHMIIbI
MTOIPEHOCTEN U3MEPEHHU.

IIpencraBnenne rpaHUIBl MOTPEIIHOCTEN HW3MEPEHMM INpU IOCTPOEHUU
rpaguKoB.

VYMeHMe BbICKa3bIBaTh FMIIOTE3bI J1s1 O0BACHEHMS HaOII0JaeMbIX SBJICHUMH.
YMeHnue npejiaratb MOJACIH SIBICHUH.

Yka3zaHue rpaHul] IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.

N3moxeHne OCHOBHBIX ITOJI0KEHUN COBPEMEHHON Hay4HOUM KapTHUHBI MUpA.
[TpuBeneHre NpUMEpPOB BIUSHUS OTKPBITUH B (PU3KMKE HAa IPOrPeCcC B TEXHUKE
Y TEXHOJIOTUH ITPOU3BOJICTBA.

Hcnons3oBaHue I/IHTepHeTa JJIsA IIOUCKa I/IH(l)OpMaI_[I/II/I
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1. OcHOBBI MEeXaHUKH

Kunemamuxa

[IpencraBnenre MEXaHUYECKOTO IBHKCHUS Tea ypaBHEHUSMU 3aBUCUMOCTHU
KOOpAMHAT MW MpOoeKuuel cKopocTu OT BpemeHu. llpencrabnenue
MEXaHUYECKOTO JBMD)KCHHUs Teja TpaduKkamMu 3aBUCUMOCTH KOOPJIWHAT H
MPOCKIMEN CKOPOCTH OT BpeMeHH. OmnpesesieHrne KOOPAUHAT MPOMJISHHOTO
MyTH, CKOPOCTH M YCKOPEHHS TeJa 1Mo rpaduKaM 3aBUCUMOCTH KOOPAUHAT U
MPOEKILHI CKOPOCTH OT BPEMEHH.

Onpenenenne KOOPAUHAT MPOUIEHHOTO MYTH, CKOPOCTU M YCKOPEHUs Teja
110 YPaBHEHHUSM 3aBUCUMOCTH KOOPAWHAT U MPOEKIUH CKOPOCTH OT BPEMEHHU.
[IpoBeaeHue cpaBHUTEIHLHOTO aHAIM3a PABHOMEPHOIO U PAaBHONEPEMEHHOTO
JIBYKCHHUH.

VYkazaHnue MCnoJib30BaHUS MOCTYIMATEIBHOIO U BPAIATEIILHOTO JBUYKEHUI B
TEXHUKE.

[IpuoOperenue ombiTa pPabOTBl B TPYNNE C BHIIOTHEHUEM Pa3IUYHBIX
COLIMAJIbHBIX POJIEH.

Pa3paboTka BO3MOXHON CHCTEMBI JIEHCTBHH H  KOHCTPYKLIHMH IS
AKCIIEPUMEHTATHHOTO oTpeneNIeHUs KHHEMAaTHYECKHIX BEJTUYMH.
[IpencraBnenre HHGOPMALIUU O BUIAX JIBMKCHHS B BUJIE TAOTHIIBI

3aKkoHbl  MexaHuKu
Hviomona

OOBsICHEHHE IEMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB, MOTBEPKIAIOIIMX 3aKOH
WHEPU U

N3mepenue Maccsl Tena

N3mepenne cuitbl B3aUMOICHCTBUS TEN

Bruncnenue  3HaueHWS  CHJI 110 HW3BECTHBIM  3HAUYCHUSIM  Macce
B3aMMOJICMCTBYIOLIMX TEJl U UX YCKOPEHUU

BbuuciieHne 3Ha4YeHHUS] YCKOPEHHH Tel 1O M3BECTHBIM 3HAYCHUSIM
JICUCTBYIOIMX CHJI U MaccC Tel

CpaBHeHME CUIIBI ACUCTBUS U IPOTUBOACHCTBUSA

[IpumeHeHne 3aK0Ha BCEMHUPHOTO TATOTEHHS IIPU PACUETaX CUJI U YCKOPEHUM
B3aMMOJICCTBYIOIMX TEI

CpaBHEHHE YCKOpEeHHsI CBOOOJHOro majeHus Ha IutaHeTax ColHEYHOU
CUCTEMBEI

Brinenenne B TekcTe yueOHMKA OCHOBHBIX KATETOPHI HAYIHOH WH(MOpMAIIT

3akonvl COXpAHEHUA
6 MEXAHUKE

IIpumeHeHNE 3aKOHA COXpPAHEHUs HUMITyJbCca Ul BBIYMCICHHS] U3MEHEHUN
CKOpOCTEH TeJ MPU UX B3aUMOJCHCTBUSAX.

W3mepenue paboOThl CUJI U HU3MEHEHHE KUHETHYECKON »JHEpruu Tea.
Berunicnienue paboThl CUI M U3MEHEHUs KHUHETHYECKOM SHEpruu Tena.
Bbruuciaenue NOTEHUMAIbHOW HHEPrUM Tel B TIPAaBUTALIMOHHOM IIOJE.
OnpezneneHye NOTEHIUAIBHON YHEPTHH YIPYro 1e(OPMHUPOBAHHOTO TeJIa 110
U3BECTHOU JiepOpMaLIUU U )KECTKOCTH Tea.

IIpuMmeHeHnEe 3aKOHAa COXPAHEHUs MEXaHWYECKOM JHEPruu IIpU pacueTrax
pe3yabTaTOB B3aUMOJEHCTBUN TEJl I'PAaBUTALMOHHBIMHM CHJIa- MU U CUJIaMU
YIIPYTOCTH.

VYka3aHue rpaHul IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

VkazaHue y4eOHBIX AMCLHUIUIMH, NMPU HM3YYEHUU KOTOPBIX HCIOIb3YKOTCS
3aKOHBI COXpaHEHUS
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2. OCHOBBI MOJIEKYJISPHOH (PM3MKH U TePMOAUHAMHUKH

Ocrogbl
MONLEeKYNAPHOU
KUuHemu4eckou
meopuu.

BrinmonHeHue »KCIEepUMEHTOB, CIyKalMX I 000CHOBaHHS MOJEKYISPHO-
kuHetnueckoil Teopun (MKT).

Pemenue 3amad ¢ NpPUMEHEHHEM OCHOBHOTO YPAaBHCHHS MOJEKYISPHO-
KUHETUYECKON TEOPUHU Tra3oB.

OnpeneneHre TapaMeTPOB BEIIECTBA B Ta3000pa3HOM COCTOSHHUHM Ha
OCHOBaHUH YPaBHEHUS COCTOSIHUS UICAITBHOTO Ta3a.

OnpeneneHre TapaMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSSHUM U
MPOUCXOAAIMX TporieccoB o rpadukam 3asucumoctd p (T), V(T), p (V).
DOkcnepuMeHTanbHOe ucciaenopanue 3asucumoctd p (T), V (T), p (V).
[lpencraBnenne B Bujae TIpadUKOB  H30XOPHOTO, HM300apHOTO |
HU30TEPMHUYECKOTO MPOIIECCOB.

Bbruuciaenne cpeaHeil KMHETHYECKOW SHEPIUM TEIJIOBOTO  JBHKCHUS
MOJIEKYI 10 U3BECTHOM TeMIepaType BellecTBa.

BrickasbiBaHue TUIIOTE3 A7 O0OBSICHEHUS HAOMI0aeMbIX SBJICHUH. YKa3aHue
IPAHULl IPUMEHUMOCTH MOJIENIN «UJICAJIbHBIA Ta3» 1 3akoHOB MKT

OcHogwl
mepmoOUHaAMUKU

N3MepeHne Konu4uecTBa TEIIOTH B IPOLEccax TEIUIONEpeIayn.

Pacuer konmuecTBa TEMIOTHI, HEOOXOAUMOTO AJISl OCYLICCTBICHUS 3aJaHHOTO
mporecca ¢ Teronepeadyei.

Pacuer wu3MeHeHMs BHYTpEHHEH SHEpPruu Tel, paboThl W TEPEeJaHHOTO
KOJIMYECTBA TEILIOTHI C UCIIOJIB30BAHUEM IIEPBOTO 3aKOHA TEPMOJAUHAMUKHU.
Pacuet paboThl, cOBepIIeHHOM ra3oM, 1o rpaduky 3aBucuMocty p (V).
Berunicnenue paboThl ras3a, COBEpIICHHON NpU HW3MEHEHMHM COCTOSHHS 10
3aMKHYTOMY LIUKJTY.

Boruucnenune KIIJ[ npu coBepiiennn ra3om paOoThl B IpoLieccax U3MEHEHUS
COCTOSIHUSA 110 3aMKHYTOMY LIUKITY.

OOBsicHeHHE IPUHLIUIIOB JCHCTBUS TEIIOBBIX MAIIUH.

JemoncTpanus poau (U3MKK B CO3JaHUM M COBEPIICHCTBOBAHUU TEILIOBBIX
JIBUTATEJIEN.

W3noxeHue CyTH 5SKOJOTMYECKMX Ipo0sieM, OOYCIOBIEHHBIX paboTOMN
TEIJIOBBIX ABUraTENIeH U NMPEAJIOKEHHUE ITYTH UX PEILCHMUS.

VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJAMHAMUKH.

YMeHue BecTH IUaJior, BBICIYIIMBATH MHEHHE OIIMOHEHTAa, Yy4acTBOBAaTh B
JUCKYCCHM, OTKPBITO BBIPAaXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHHSIL.

VkazaHue Y4eOHBIX IUCHMIUIMH, NPH H3YYECHHUH KOTOPBIX HCIOIb3YIOT
yueOHbIi MaTtepuan «OCHOBBI TEPMOJINHAMUKI»

Bzaumnbvie
npespauers

HCUOKOCmel U 2a308.

Tsepovle mena.

N3mepeHue BIaXHOCTU BO31yXa.

Pacuer konmuecTBa TEIUIOTHI, HEOOXOIUMOTO JJIsl OCYIIECTBICHUS IIpoLecca
nepexo/ia BeIecTBa U3 OJHOIO arperaTHOr0 COCTOSIHUS B IPYTO€.
OKCIIEpUMEHTAIIHOE ~ MCCIECIOBAHME  TEIJIOBBIX  CBOMCTB  BEILECTBA.
[IpuBeneHne NpuMEPOB KaIWJUISIPHBIX SBJICHUHN B ObITY, IPUPOJIE, TEXHUKE.
HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX TEIl.

[Tlpumenenue ¢u3NyeCKUX MOHATUH M 3aKOHOB B y4yeOHOM Marepuaie
po(eCCHOHAIBHOIO XapaKTepa.

17




HcnonszoBanue HMuTepHeTa s moucka uMHpoOpManmuu o pa3paboTkax u
MIPUMEHEHHUSIX COBPEMEHHBIX TBEPBIX U aMOP(PHBIX MaTEpUATIOB

3. DjexkTpoAMHAMHKA

Dnekmpocmamuka

Bbruncienue cuil B3aMMOICHCTBUS TOUEUHBIX JIEKTPUUECKUX 3apsIOB.
Bbrunciaenne HanpsyKEHHOCTH 3JIEKTPUYECKOrO MOJI OJHOTO M HECKOJIBKUX
TOYEYHBIX JIEKTPUUYECKUX 3apSAI0B.

Beruncnenue noTteHnuana 3J€KTPUYECKOTO IOJI OJHOTO M HECKOJIbKHUX
TOUYEYHBIX JIEKTPUUECKUX 3apsIJI0B.

H3mepeHne pa3sHOCTH MOTEHIUAIOB.

M3mepeHne sHEPruy IIEKTPUYECKOTO MO 3apsHKEHHOI0 KOHIEHCATOPA.
Bbruncienue 3Hepruu 3JIEKTPUYECKOro OIS 3apsHKEHHOT0 KOHJeHcaTopa.
Pa3zpa®oTka miaHa ¥ BO3MOXKHOH CXeMbl JAEHCTBUI 3>KCHEPUMEHTAJbHOTO
ONpeseseHUs]  INEKTPOEMKOCTH  KOHAEHcaTopa U JUAJIEKTPUYECKOMH
IIPOHUIIAEMOCTH BELLECTBA.

[TpoBenenue CPaBHUTEJILHOTO aHanusa rpaBUTALOHHOTO u
AIEKTPOCTATUYECKOTO MOJIEN

[locmosinnvlii.  mMox.
Tox 6 paznuunvix
cpedax.

N3mepeHnne MONHOCTH 3JEKTPUYECKOr0 TOKA.

Mamepenne OJIC u BHYTpEHHErO CONPOTUBICHHUS HCTOYHMKA TOKA.
BeimosiHEHHE pacyeToB  CWJIBI  TOKA U HANpsHKEHWM Ha  y4acTKax
AJIEKTPUUYECKUX LIETIEH.

OObsicHeHUEe Ha TIpUMEpe IEKTPUUYECKOM I[eNu ¢ IBYMS HCTOYHHMKAMH TOKa
(BAC), B kakoM cny4ae HCTOYHHUK SJIEKTPUUYECKOW 3HEpruu paboTaer B
peXHMeE TeHepaTopa, a B KAKOM — B peKUME NOTPEOUTES.

Omnpenenenuie TeMnepaTypbl HUTH HaKaJIMBaHUSL.

M3mepeHue 31eKTpUYeCKOro 3apsaaa 3JIEKTPOHa.

CHsiTHE BOJIBTaMIIEPHOM XapaKTEPUCTUKH INOAA.

IIpoBeneHNE CPaBHUTENBHOIO aHalIM3a IOJIYIPOBOAHUKOBBIX AMOJOB U
TPUOJOB.

OObsicHeHHEe TPUPOABI DJIEKTPUUYECKOT0 TOKAa B METajllaX, 3JEKTPOJIUTAX,
ra3ax, BakKyyme M I1OJIyIIpOBOJHHUKAX

IIpuMeHeHne AIEKTPOIN3a B TEXHUKE

[IpoBeneHne  CpaBHUTENBHOIO  aHalIM3a  HECAMOCTOSATEIBHOIO M
CaMOCTOATEIBLHOTO ra30BbIX Pa3psioB

Ucnonp3oBanue MHTepHeTa uisi MoOuCKa HMHPOpPMALUU O NEPCIEKTHUBAX
Pa3BUTHUSI MTOIYTIPOBOJHUKOBOM TEXHUKHU.

YcTaHOBKa NPUYUHHO-CIIEACTBEHHBIX CBSI3EN
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Maenummnoe noie.

I/I3MepeHHe HHAYKOUHW MArfvMTHOI'O ITIOJIA. Brruncnenue CHJI, HeﬁCTBYIOHMX

OnekmpomazcHumuas | Ha IPOBOJHUK C TOKOM B MarHUTHOM IToJie. Beruucienue cui, 1edCcTBYIOIMX
UHOVKYUSL. Ha JJIEKTPUYECKUN 3apsijl, IBUKYIMKCSI B MATHUTHOM II0JIE.
HccnenoBanue sIBIEHUN 3J1€KTPOMAarHUTHON MHAYKIMHU, CAMOUHAYKIUH.
Bbrunciaenue 3HEpruu MarHUTHOTO MOJIS.
OObsicHeHUEe TPUHIUIIA ACUCTBUS SJIEKTPOIBUTATEIS.
OObsicHeHUEe TpUHIMNA JCHCTBUS TEeHepaTopa JJIEKTPUUECKOrOo TOKa U
AIEKTPOU3MEPUTENBHBIX TPHOOPOB.
OObsicHeHHWE TpHHIMIA JEHCTBHS Macc-creKkTporpada, ycKopuTenen
3apsKEHHBIX YaCTHII.
OOBbsicHeHHEe PO MAarHUTHOTO MOJIS 3eMJIH B )KH3HU PACTEHUM, )KUBOTHBIX,
YeloBeKa.
[IpuBeneHne NpUMEPOB MPAKTUYECKOTO MPUMEHEHHUS U3YYEHHBIX SIBJICHUH,
3aKOHOB, MPUOOPOB, YCTPOMCTB.
IIpoBeneHMEe CpaBHUTENBHOIO aHalM3a CBOWCTB 3JIEKTPOCTATHYECKOIO,
MarHUTHOTO U BUXPEBOTO IEKTPUUECKUX MOJIEH.
OObsicHeHHE Ha NpUMepe MArHUTHBIX SBICHUN, MOYeMy (PU3UKY MOXKHO
paccMaTpHUBaTh Kak METaIUCIUTIIINHY
4. DJeKTPOMArHUTHbIE KOJIeOAHUS U BOJIHBI
DnexmpomacHumusie | HabmoaeHne ocuuIorpaMM rapMOHHYECKUX KOJIEOaHU CHITBI TOKA B LICTIH.
Konebanusl N3mMepeHune 31eKTpOeMKOCTH KOHJIEHCATOopa.
N3MepeHne HHAYKTUBHOCTD KaTYILIKH.
HccnenoBanue sBIEHUS AJIEKTPUUYECKOTO pPE30HAHCAa B IMOCJIEI0BATEIBHON
LEIH.
[IpoBenenue aHaJOTHH1 MEXIY ¢buznueckuMu BEJIMYMHAMH,
XapaKTEepU3YIOIMMHU MEXaHUYECKYIO M 3JIEKTPOMAarHUTHYIO KOJeOaTesbHble
CHUCTEMBI.
Pacuer 3HaueHMH CuHIBI TOKAa W HaNpsDKEHUS Ha DJJIEMEHTaX Lenu
MEePeMEHHOTr0 TOKA.
HccnenoBanue npuHLUIa OeiCTBUS TpaHchopmaTopa.
HccnenoBanne mnpuHIMNA JACWCTBHS TeHepaTopa MEPEeMEHHOro TOKa.
Hcnonb3oBanue MHTepHeTa A MOMCKAa HHPOPMAIMH O COBPEMEHHBIX
crocobax nepejadn 3JIeKTPOIHEPTUH
Onekmpomazrumuule | OCyIIECTBICHHE paJUoIiepeaadu U paJuonpruemMa.
8O./IHbI HccnenoBanre CBOWCTB 3JIEKTPOMArHUTHBIX BOJH € MOMOIIBI0 MOOHJIBHOIO

tenedoHa.

Pa3BuTHe 1EHHOCTHOTO OTHOLICHUS K H3y4aeMbIM Ha YpOKax (HU3UKH
06’beKTaM 1 OCBaMBACMbIM BHUAaM ACATCIbHOCTHA.

OObsSICHEHHE  NPUHIUMHAIBHOTO  Pa3IMuMsl  NPUPOABl  YOPYTHX H
AJICKTPOMAarHUTHBIX BOJIH.

I/I3JIO)K€HI/IC CYTI/I 9KOJIOTHYCCKHUX HpOGJ’ICM, CBA3AHHBIX C
I-)JIGKTpOMaI‘HI/ITHI)IMI/I KOJI€621HI/I$[MI/I 1 BOJIHAMMU.

OOBsSICHEHNE POJIH JIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIICI0BaHHIX
Bcenennoit
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5. OnTuka

Ceemoesble 60Hbl

[IpyuMeHeHnEe Ha MPAKTUKE 3aKOHOB OTPAKEHUS M IMPEJOMIICHUS CBETA MPHU
pELICHUH 3a]au.

OnpeneneHne CHEKTPAIbHBIX TPAaHULl YYBCTBUTEIBHOCTH YEJIOBEUECKOIO
riiasa.

YMeHue cTpouTh H300pa)k€HUs MPEeIMETOB, JaBaeMmble JMH3aMu. Pacuer
PacCTOSIHUS OT JIMH3BI A0 H300paXEHHS ITpeIMETa.

PacueT onTrueckoi CHIIBI TUH3BI.

H3mepenue (HpOKyCHOTO pacCTOSHUS JIMH3BL

Habmionenue  sBneHus  UHTEpPEPEHIMH  SIEKTPOMATHUTHBIX  BOJIH.
Habmronenue siBineHus Au@pakiuy 3J1€KTPOMarHUTHBIX BojH. HaGmionenue
SBJICHUSl TOJSAPU3ALUU  DJIEKTPOMAarHUTHBIX BOJH. M3MepeHue AIuHBI
CBETOBOM BOJIHBI TI0 pe3ybTaTaM HaOIIOCHUS SBICHUS HHTEp(hEpPEHITUN.
HaOmronenue siBneHus nudpakiuu cBera.

HaOmroneHue siBneHUs MONSAPU3aLUU U TUCIIEPCUU CBETA.

[Touck paznuuuii U CXOACTBA MEXIy AU(PPAKIUOHHBIM U JTUCIEPCUOHHBIM
CHEKTPaMH.

IIpuBeneHne npUMepoB MOSBICHUS B IPUPOJAE U UCIIONb30BAHMS B TEXHHUKE
ABJICHUN MHTEpPEepeHIINH, TUPPAKIINU, TOTAPU3ALNN U TUCTICPCUU CBETA.
[lepeuncienne MeTOIOB MO3HAHUS, KOTOPBIE MCIOJIB30BaHbl P M3YYEHUH
YKa3aHHBIX SIBJICHUN

Habnronenue nuHelyaThIX CIIEKTPOB.

PacyeT yacTOTBI M JJIMHBI BOJHBI UCITYCKa€MOT'0 CBETa MPHU MEPEX0Je aToma
BOJIOPO/Ia M3 OJHOTO CTAallMOHAPHOIO COCTOSHUA B Jpyroe. OObsicHEHHE
IIPOUCXOK/ICHNS JIMHEHYaToro CHEKTpa aroMa BOAOpOJa W  pas3iinyus
JMHENYaThIX CIIEKTPOB Pa3IN4HbIX Fa30B.

Hccnenoanue nuHeyaToro cnekTpa.

6. OCHOBBI CTIeNHAJTBHON TEOPUH OTHOCUTEJIbHOCTH

OcHogbl
cneyuanbHoll
meopuu
OMHOCUMETLHOCMIU

OObsICHEHNE 3HAYMMOCTH OmbITa MalikenscoHa-Mopiau

@opmyIMpOBaHUE MTOCTYIATOB

Oo0mwsicaenue ¢ dexTa 3aMe JICHHs] BpeMEH!

Pacuet sHepruu nokos, UMIyJbCca, SHEPTUHU CBOOOAHON YaCTHUIIBI

BbipaboTka HaBBIKOB BOCIPHUHUMATh, aHAIW3UPOBATh, NepepadaThiBaTh U
MNPCABABIIATH I/IH(l)OpMaHI/IIO B COOTBETCTBHUU C ITIOCTABJICHHBIMHU

3agagamu

7. Jj1IeMeHTBI KBAHTOBOM (PU3MKH

Ceemogvie K8anmul.

Habmonenue dorornexrpuaeckoro sddexra.

O0bsicHeHue 3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX IIPEICTABICHHMIA.
Pacyer MakcUMalbHOM  KMHETUYECKON HSHEPrUM  JJIEKTPOHOB  MpHU
dhoTodsIeKTpUYecKOM P heKTe.

Onpenenenrie pabOTHl BBIXOAA OJJIEKTPOHA MO TpaduKy 3aBHCHMOCTH
MaKCHMaJIbHON KHHETUYECKON IHEPTHH (DOTORIEKTPOHOB OT YAaCTOTHI CBETA.
H3mepenune paboThl BBIXOJA 3JIEKTPOHA.

[lepeuncienre  nmpuHOOPOB  YCTAHOBKH, B  KOTOPBIX  IPUMEHSETCS
0e3MHepIMOHHOCTH (hoTOd D deKTa.

20




OOBsicCHEHHE KOPIYCKYJISPHO-BOJIHOBOI'O  JlyaJlu3Ma CBOMCTB  (DOTOHOB.
OOBsicHEeHHE POJIM KBAHTOBOM ONTHUKH B Pa3BUTUU COBPEMEHHON (U3UKH

Amommuasn ¢usuxa

Hccnenopanne mpuHIUIA pabOThI TFOMUHECIIEHTHOM Namibl. Habmonenue u
00BsICHEHNE TPUHIINTIA JICUCTBUS Ja3epa.

[IpuBeneHne mpUMEpPOB HCIIOIB30BAaHUS Jla3epa B COBPEMEHHON HayKe H
TEXHUKE.

Bremucinenue JUIMHBI BOJIHBI 1€ BpOfI.HSI qaCTUulbl ¢ U3BCCTHHBIM 3HAUYCHUEM
HMITyJIbCa

Hcnons3oBanue MHTepHeTa s MOMCKa WHQOpPMAMU O MEPCIEKTHUBAX
MpUMEHEHUS Ja3epa

Qusuxka  amomMHO20
0pa

HaGmronenue TpekoB anbga-vyacTull B kKamepe Buibcona. PeructpupoBanue
AJIEPHBIX U3JIYYEHUM C MOMOLIBIO cueTynka [ eiirepa.

Pacuer sHepruu cBs3M aTOMHBIX s1IEP.

Onpenenenue 3apsia U MacCOBOTO YHMCJIa aTOMHOTO si/ipa, BOZHUKAIOLIETO B
pe3ysbTaTe paJuoakTUBHOTO pacnajia.

Berancnenue 3Heprun, 0cBOOOXKAAIOLICHCS PU paJMOaKTUBHOM pacraJie.
OnpeneneHue NpoayKTOB AAEPHON PEAKIUN.

Bbruuciaenne sHepruu, OCBOOOXKIAIOUICHCS MpU  SIACPHBIX PEaKLUSIX.
[loHnManue NpenmMyniecTB U HEAOCTATKOB UCIIOIb30BaHUS ATOMHOM YHEPTUH
Y NOHU3UPYIOLMX U3JIy4EHHUI B IPOMBIIUIEHHOCTH, MEIULIMHE.

W3noxeHne CyTH 3KOJIOTUYECKHX MPOOJIeM, CBS3aHHBIX ¢ OMOJIOTHYECKUM
JIEHCTBUEM PaJMOAKTUBHBIX U3JIy4CHHI.

[TpoBenenne kaaccU(UKAIUU AJIEMEHTAPHBIX YAaCTHUI[ MO HX (U3HUECKHUM
XapakTEepUCTHUKaM (Macce, 3apsay, BpEMEHU )KU3HU, CIIUHY U T. [1.).
[IpencraBnenne O  XapakTepe YeTHIpEX THUIOB  (PyHIaMEHTaJIbHBIX
B3aMMOJICHCTBUHN AJIEMEHTAPHBIX YACTHUIl B BU/I€ TaOJINLIbI

[lonnmanue 1EHHOCTEW HAYYHOTO I[IO3HAHWS MHUpa HE BooOImEe s
4eJI0BEYeCTBa B LICJIOM, a Ui KaXAO0ro CTyIACHTa JIMYHO, LEHHOCTEH
OBIIQJICHUS] METOJIOM HAy4YHOTO MO3HAHUA Ui JOCTHXKEHHS ycrexa B JTI000M
BU/JIE IPAKTUYECKOHN JEATEIbHOCTH

4. YCJIIOBUA PEAJINBAIIMUA YYEBHOI'O ITIPEIMETA

4.1. TpeGoBaHHs K MUHUMAJbHOMY MaTepPHAJIbHO — TeXHHUYeCKOMY 00ecrede HHI0

OcBoeHue mporpaMMbl yueOHOW IUCHUIUIMHBI «DU3MKa» TPOXOJUT B y4eOHOM

KaOuHeTe, B KOTOPOM HMeeTCsl CBOOOIHBIN JocTyn B IHTepHET BO BpeMst y4eOHOTO 3aHATHS U B
nepuoa BHEYy4eOHOW nesTeNbHOCTH oOywaronmmxcsa. B cocraB kabuHeTa (M3MKH BXOAUT
nabopanTckas komHara. [lomemieHue kabuHeTa (U3UKH YAOBICTBOPSET TpPeOOBAHUSAM
CaHUTapHO-2MMUIEMHUOJIOTHYECKAX  TPaBWJI W  HOPMATHBOB W  OCHAIICHO  THIIOBBIM
000py/IOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEeOOBaHUAX, B TOM YHCIIE CIEHUATH3UPOBAHHON
y4eOHON MeOeNbI0 M CpelCTBAaMU OOy4YeHUSs, JOCTATOYHBIMU JUISI BBITOJHECHUS TPEOOBAHMI K
YPOBHIO IMOJATOTOBKH OOydaronmxcs. B kaOuHeTe umeeTcs: MyabTUMeIuiiHOe o0opynoBanue. B
COCTaB y4eOHO-METOJMYECKOTO U MaTepHalbHO-TEXHUYECKOTO OOECIeUeHUs] MpPOrpaMMBbI
y4eOHON AUCIUTIINHBI « DU3UKa» BXOAAT:
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* aBTOMATHU3UPOBAHHOE pabovee MECTO IIPETIOIaBATEIIS;

* HarJISITHBIE TOCOOUS (KOMIUIEKThI y4eOHBIX TaOHUII, MJIaKaThl);

* UHPOPMAIITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* TCXHHYECKHE CPEACTBA OOYUCHUS;

* IEMOHCTPAIIMOHHOE 000pyI0BaHue (00Iero Ha3HAUYCHHS U TEMaTUUeCKHue Habophl);

* ntabopatopHoe obopyaoBaHue (00IIEro Ha3HAYCHHS U TeMaTHYeCKue HaboPhl);

* cTaTUYECKHE, TMHAMUYECKUE, JEMOHCTPAIIMOHHBIE M Pa3IaTOYHbIC MOICIIH;

* BCIIOMOTaTeIbHOE 000Py/I0BaHHUE;

* KOMILUIEKT TEXHHYECKOW TOKYMEHTAllH, B TOM YHUCJIE MaclopTa Ha CPeAcTBa O0yUEeHHUS,
WHCTPYKIIUH 10 UX UCTIOJIB30BAaHUIO U TEXHUKE 0€30MaCHOCTH;

* yueOHHWKH, YydeOHO-MeTomuueckue KoMmiuiekTel (YMK), vy4eOHble mocoOus,
CIIPaBOYHUKH, METOIMYCCKUE pa3pabOTKH, HAy4YHAas W HAYYIHO-TIOMYJSpHAS JIATEpaTypa
€CTECTBEHHO-HAYYHOTO COJAEpkKaHUs, O0O0ECIeUUBAIONME OCBOCHHE Y4eOHOW UCHUILITUHBI
«Dusuka», peKOMEHIOBAaHHBIE WM JOMYIICHHBIC IJIS HUCIOIB30BaHHUS B MPO(heCcCHOHATbHBIX
00pa30BaTENbHBIX OPraHHW3aAIUAX, PEATH3YIONMX O00pa30BaTEILHYI0 IPOTrPAMMY CPEITHETO
obmero obpaszoBanusi B mpeaenax ocBoeHuss OIIOIT CIIO nHa 06a3e OCHOBHOTO OOIIETO
o0Opa3oBaHwUsI.

CTyneHTBl UMEIOT BO3MOXKHOCTH JIOCTYIA K JJEKTPOHHBIM YUeOHBIM MaTepHallaM I10
(bu3uke, UMEIIMMCS B CBOOOJHOM JOCTyne B ceTm HMHTepHET (2JICKTPOHHBIM KHHUTaM,
mpakTUKyMaMm, Tectam, Matepuaiam EI'D u ap.).

4.2. UnopmauunoHHoe odecrneyeHue

OcCHOBHBIE HCTOYHUKH:
1. HAmutpueBa B.®. ®dusuka mis npodeccuii M crnenuasbHOCTEH TEXHHYECKOro Mpoguis:
JlabopaTtopHblit mpakTukyM (1-e u3a.) yued. mocobue.[ DneKTpOHHBIHA pecypc].

2. Imutpuena B.®. dusuka s npodeccuii u cnenuaibHOCTeH TEXHUYECKOT0 MPOQUIIS:
KonTponpHbie MaTepuansl (5-e u3., cTep.) yued. mocodue.[ DneKTpOoHHBIH pecypc].

3. Amutpuena B.®D. ®usuka s npodeccrii U CrenuantbHOCTeH TeEXHUYeCKoro mpodust (8-¢
W3], CTep.) yueOHUK.[ DIIeKTpOHHBIN pecypc].

4. Imutpuesa B.® dwuszuka aisa npodeccuii U criennaibHOCTEH TEXHUYECKOTo TPOQuIs:
COopHuK 3a1a4 (6-¢ u3a.) yued. mocodue.[ DNEeKTPOHHBIH pecypc].

5. ObCZnanium.com - 3JIEKTPOHHO-OMOIMOTEUHAsI CHCTEMA OT MpaBoobIagaTens, Tapacos
O.M. ®usuka, yaebnoe mocodbue, M., m3garensctso ®OPYM, 2019.

JonojHuTEIbHbIE HCTOYHUKHU

1. Ky3uenos, C. U. Bes ¢u3uka Ha najonu: nHTepakTuBHbIN cripaBouHuk / C.M. Ky3nenos, K.H.
Porosun. — M.: By3osckuii yuebuux: MIHOPA-M, 2021. — 252 ¢. —- TeKcT: 37eKTPOHHBIH. -
URL: https://znanium.convcatalog/product/1136174 . — Pexxum mocTyma: 1o moanucke

2. Tapacos, O. M. ®usuka: yuebnoe nmocodue / O. M. TapacoB. — Mocksa: ®OPYM: NHOPA-
M, 2019. — 432 c. — (IlpodeccuonanpHoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekcr:
anextponnblii. - URL: https://znanium.com/catalog/product/1012153. — Pexum noctyma: mo
MOATKCKE

3. [Munckuii, A. A. ®usuka : yaeOnuk / A.A. [Tunckuii, I'.1O. ['pakoBckuii ; moa obm.pexa. FO. 1.
Huxa, H.C. IlypsiueBoit. — 4-e uza., ucnp. — Mockpa: ®OPYM: UHOPA-M, 2022. — 560 c.
— (Cpennee mnpodeccuonanbHoe obOpa3osanue). - ISBN 978-5-00091-739-8. - Tekcr:
anextpoHHblii. - URL: https://znanium.com/catalog/product/1712397. — Pexum noctymna: mo
TIOJIITHCKE.
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HuTepHeT-pecypebl

1. www. fcior. edu. ru (PenepanbHblil HEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB). wwww. dic. academic. ru (Axkagemuk.CioBapu v SHIIUKIIONEINN ).

2. www.booksgid.com (BooksGid. DnekTponHas 6ubiroreka).

3. www.globalteka.ru (I'no6anrteka.l'no6anbHas 6MOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (Eaunoe okHO g0cTyna Kk 00pa3oBaTebHBIM pecypcam).

4. www. st-books.ru (JIy4mast yaeOHast murepatypa).

www. school.edu.ru (Poccuiickuii oOpazoBarenbHbIi opTai. JloCTYmTHOCTB, Ka4eCTBO,

3¢ dek-TUBHOCTB).

6. www.r/book (OnekTpoHHas OuOIMOTeYHAs CHCTEMA).

www.alleng.rw/edu/phys.htm (O6pasoBarenbhble pecypcbl UHTepHeTa — DU3HKa).

8. www. school-collection.edu.ru (Exnnas komexknus nudpoBbIx 00pa3oBaTEIbHBIX
pecypcoB). https//fiz. 1september.ru (yueOHOo-MeToanueckasi razera «Dusmka).

9. www.n-t.ru/nl/fz (HoGenesckue naypeatsl 1o pusuke).

10. www.nuclphys. sinp.msu.ru (Snepnas ¢pusukaB Uutepuere).

11. www.college.ru/fizika (ITonroroska x EI'D).

12. www .kvant.mccme.ru (HaydHO-TIOMYJISIPHBIA (PU3UKO-MaTeMaTHYECKUN )KypHAT
«KBaHT»). www.yos. r/natural-sciences/html (ecTecTBeHHO-HAYYHBIN )KypHAT TS
mosonexu «IIyTe B HayKy»)

e

=

4.3. YcaoBusi peaju3anum padoyeii mporpaMmmbl JJisi MHBAJU/IOB U JHIL €
OrpaHMYe HHBIMH BO3MOKHOCTAMM 310POBbSI

B cootBerctBun ¢ ®enepanpHbiM  3akoHOM «OO0 oOpasoBanun B Poccuiickoit
@denepanun»  mpodeccHoHaNbHOE  00pa3oBaHHME  OOYYAIONMXCS C  OTPaHHUYCHHBIMHU
BO3MOXHOCTSIMH 37I0POBbSI OCYIIIECTBIISICTCSI Ha OCHOBE JaHHOW TMPOTrpaMMBbI, KOTOpas He
TpeOyeT amanTanuu, OOydeHHWE MPOUCXOTUT B OOIIEH Trpymme, Ui JHI] ¢ COMAaTHYCCKHUMU
HapyLIEHUSAMU 310POBbSL.

st agantanuu pabodeld mporpamMMmbl JUTsl JIMI C OTPAaHUYEHHBIMH BO3MO>KHOCTSIMHU
3JI0POBBS MTPEAONATACTCS:

. Bri6op MeTo10B 00y4ueHMsl, 00yCIOBICHHBIA B KaX/I0M OTAEIBHOM CIIydae HesiM
oOydeHusi, cojepxkaHueM OOy4eHHs, HCXOJHbIM YPOBHEM 3HAaHHM, yMEHHUH, HAaBbBIKOB,
0COOEHHOCTSMHU BOCTIPHUATHS WH(OPMAITUU 00YJaIOIIIMHCSL.

. OOecnieyeHue  OOy4alOUMXCs WHBAIMJAOB W JHUI €  OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/I0pOBbSl  JIONOJHUTEIbHBIMU NeyaTHBIMU ¥ 3JEKTPOHHBIMHU
00pa3oBaTeNbHBIMU PECYpPCaMU.

. Pa3pabotka, npu HEoOXOIMMOCTH, WHAMBUIYalbHBIX 33JaHUN U NPOBEACHUE
JIOTIOJTHUTENIBHBIX KOHCYJIBTALU 110 UX BBIIOJHEHUIO.

. [IpoBeneHre  TeKylero KOHTPOJS  YCHEBAEMOCTH, IPOMEKYTOUYHOH U

rOCY/IapCTBEHHOM UTOTOBOM aTTecTaluy 00YJaIOLUIMXCs C YUeTOM OCOOEHHOCTEN UX 37J0POBbSL.
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5.KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA

KOHTpOJIB U OLCHKa pEe3yjbTaTOB OCBOCHUA yqe6Horo npeaMeTra OCYHICCTBIIACTCS B

MpoLecce MPOBEACHUS NPAKTUYECKUX 3aHATHH,

TECTUPOBAHUHU,

a TaKX€ BBIIIOJIHCHUA

WHAWBUAYAJIbHBIX 3aﬂaHHﬁ, ITIPOCKTOB, HCCIIEJOBaHUI CTYACHTOB.

Pe3syabraTsl 00yueHust

®opMBbI U METOABI KOHTPOJISA ¥

(IMYHOCTHBIE, Pe/IMEeTHbIE, MeTallpeIMeTHbIE) Olle HKMPe3y/IbTATOB
o0y4eHus
JUYHOCM HblEe:
- YyBCTBO ropaocTu u YBAXCHUA K HUCTOPUU U | MOHUTOPHUHT pa3BUTUA JIMYHOCTHO -
JOCTHIKCHHUAM OTEYECTBECHHOM (bH3H‘lCCKOI>i HAayKHu; HpO(beCCI/IOHaJ'ILHLIX Ka4dyCCTB

(m3nyecKk TpaMOTHOE MOBeNeHHEe B TPOQPEcCHOHATHLHON
JIeATENIPHOCTH M OBITY TpH OOpalieHuW ¢ TpudopamMu H
YCTpPOHCTBAMHU;

o0ydaromierocsi, MOATOTOBKa pedeparos,
JIOKJIaJI0B 110 3aJaHHBIM TeMaM,

— TOTOBHOCTH K MPOJOJDKEHUIO 00pa30BaHHS U MOBBIIICHUS
KBaJTu(pUKAITTH B n30paHHOU npodeccruoHanbHOR
JEeSITEIbHOCTH M OOBEKTHBHOE OCO3HAaHUE POJIM (PU3MUECKUX
KOMIICTCHIIHI B 3TOM;

BBITIOJTHEHNE H 0(OpMIICHHE
MPaKTHYECKUX paboT, MPOEKTHAas
JeATeNEHOCTh

— YMEHHE WCIOJh30BaTh JOCTIIKEHUS  COBPEMEHHOM
¢u3uveckoll Haykd W (PUBHYCCKUX TEXHOJOTUU IS
MIOBEHIIICHUST COOCTBEHHOTO WHTEJUICKTYaIbHOTO PAa3BUTHS B
BBIOpaHHOM npodeccHOHaNBHOM e TeIhHOCTH;

MOHUTOPHHT pa3sBUTHS JIMYHOCTHO -
po¢eCCHOHAITBHBIX KayecTB
oOydaromierocs, MOATOTOBKa pedeparos,
JIOKJIAJIOB 1O 33JAHHBIM TeMaM,

— YMCHHE CaMOCTOATCIbHO ,Z[O6I>IB3.TL HOBBIC JIsA ceOs
(1)I/I3I/I‘-ICCKI/IC 3HaHUd, MUCHOJB3Yyd A OTOro0 JOCTYITHBIC
HCTOYHHUKH I/IH(bOpMaLII/II/I;

BBINOJIHEHHE U OOpMIICHHE
MPaKTHYECKUX padoT, MPOEKTHAsL
JESTEeIbHOCTh

- yMCHI/IC BI:ICTpaI/IBaTI) KOHCprKTI/IBHLIC B3aUMOOTHOIIICHU A
B KOMaH/Ie TI0 PEIICHIIO OOIINX 3aj1ad;

MOHUTOPHHI Pa3BUTHSl JIMYHOCTHO -
npodeccrHoHaNbHBIX KadecTB
oOyyarorierocs, MOATOTOBKa pedeparos,
JIOKJIQJIOB 110 33J]aHHBIM TeMaM,

- YMCHUEC YHOpaBJIATh CBOCH IMO3HABATEJIFHOM | BEITIOJIHCHUE U O(l)OpMJ'IeHI/Ie
JACATCIIbHOCTBIO, OpOBOJAUTH CaMOOIICHKY YPOBHA | NPAKTUYCCKHUX pa60T, IMPOCKTHaA
COOCTBEHHOIO HWHTCJIJICKTYAJIbHOI'O PAa3BUTHUSA, JCATCIIbHOCTD
METANPEAMETHBIX

Pezynamusnvie (YY/I):

— HUCHOJIb30BAHUE OCHOBHBIX MHTEIUICKTYaIbHBIX OTICPAIUiA:
MIOCTAHOBKHU 3aJaud, (pOpMyIMpOBaHHS TUIOTE3, aHAIN3a U
CHHTE3a, CpaBHEHHUs, O0OOOIIEeHUs, CHCTEeMaTH3aINH,
BBIABIICHUS  MPUIMHHO-CICICTBEHHBIX  CBSI3eH, TIOWCKaA
aHaNoroB, (OPMYITUPOBAHUS BBIBOJOB JUIi  HM3YYCHUS
Pa3IMYHBIX CTOPOH (U3UYECCKHX OOBEKTOB, SBICHUH U
MPOIECCOB, C KOTOPHIMH  BO3HHKAeT HEOOXOIUMOCTb
CTaJIKNBATHCS B PO eCCHOHATBHON cdepe;

— yMEHHE TEHEpPHpOBATh HJEH U OIPEHENITh CPEACTBa,
HEOOXOZMMBIE JIUISl HX pean3aliu;

— yMEHHUE aHAIW3UPOBATH W MPEICTABIATH MH(GOPMAIUIO B
pa3NuYHBIX BUJIAX;

— yYMEHHE CaMOCTOATEIbHO OILEHHUBaTh U TNPUHUMATH
pelIeHus], ONpeNelsoIue CTPATErui0 TOBEJICHHS, C YYETOM
TpaXTAaHCKUX W HPABCTBEHHBIX IICHHOCTEH.

MOHUTOPHHT Pa3BUTHS JIMYHOCTHO -
npodeccrnoHaNbHBIX KavecTB
oOydarolierocs, MoAroToBka pedeparos,
JIOKJIAZIOB TIO 33IaHHBIM TEMaM,

BBITIOJTHCHHE " odopmireHne
MPAKTHUECKIX pabor, MPOEKTHAS
JESITeIbHOCTh
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Ilo3nasamenvuoie YHUsepcaibHovle yueﬁnbte oeiicmeus
(YYA):

— HCIIOJIB30BAaHUC PA3JIMYHBIX BHUIOB MM03HABATEIbHON

MOHUTOPHHI Pa3BUTHS JIMYHOCTHO -
npodeccrHoHaNbHBIX KayecTB
o0y4aromerocs, MOJAroTOBKa pedeparos,

JOKJIag0B 10 3aJaHHBIM TEMaM,
NESATETPHOCTH Il pemieHus (GU3UYECKUX 3ajad,

BBIINIOJIHEHHUE u odopmieHue
MIPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUA | pparpueckux pator, HpOEKTHAS
(HabmroIeHUsl, OMUCAHUS, U3MEPEHUs, IKCIIEPUMEHTA) | AeATeNbHOCTD
JUIA  M3Yy4EHHUs PA3NIMUYHBIX CTOPOH OKpYXKaroluel | BPITOJTHCHHE KOHTPOJIBHBIX "

o CaMOCTOSITEIEHBIX PaboT
JIEWCTBUTEIIBHOCTH;

BBITTIOJTHEHUE u O(l)OpMJ'IeHI/Ie
~ YMCHHE MCIONB30BATh PA3IMYHbIC MCTOYHUKH I | ppaxrigeckux pabot, pedepatos;
noydeHus: (pu3nuecko WHQOpPMAIMHU, OLICHUBATH €€ | MOAroTOBKA JIOKJIAJIOB, YCTHBIX
JIOCTOBEPHOCTD. coobmennit
Kommynuxkkamuenwvie (YY/]):

— yMEHHE MYOIMYHO TPEACTABIATH PE3yIbTAThl | HOATOTOBKA JIOKJIAJIOB, YCTHBIX
COOCTBEHHOTO  HWCCIENOBaHUS, BECTU JTUCKYCCHH, cooOmeHui

JOCTYTHO W TapMOHUYHO coOdYeTash CoJepKaHue u

(dhopmBbI IpeacTaBiIsieMol HHPOPMAITHH.

npeomemHbuiIxX:

OIMCEHIBATE U OOBICHATH (1)PI3I/I‘I€CKI/IC SIBJICHUS U CBOMCTBA MOHUTOPHHT BBITIOJTHEHU A u
TCJI. IBUKCHHUC HeOECHBIX TEN U HNCKYCCTBCHHBIX CIIYTHHUKOB O(l)OpMHeHI/IH MPAKTUYCCKUX pa60T,
3€MJ'II/I; CBOMCTBA Ia30B, )KI/I,Z[KOCTeﬁ U TBEPAbIX TCJI; | MHAUBUAYAJIbHBIX SaﬂaHHﬁ; IIOoATOTOBKA
3JIEKTPOMArHUTHYIO WHAYKIHIO, pacrpocTpaHeHue | YCTHBIX COOOIIEHNH, JIOKJIAZIOB,
QJICKTPOMAariHuTHBIX  BOJIH; BOJIHOBBLIC CBOICTBa CB€Ta, pe<1)epaTOB

M3Iy4YeHHE U MOINIONIeHNe cBeTa aToMoM; (oTord ekt

OTJIMYaTh TUIIOTE3bI OT HAYYHBIX TeOprI; Aejarb BbBIBOJbBI HA | MOHUTOPHUHT BBIITOJTHCHU A u
OCHOBE DKCIIEPUMEHTAJIBHBIX JAaHHBIX opopMIIeHHST ~ MPAKTUYECKHX  PabdoT,

UHAWBHUAYAJIbHBIX 3a)1aH1/1171; IIOATOTOBKA

YCTHBIX COOOIIEHHUH, JIOKJIaJI0B,

pedeparos
IIPpUBOAWTH MPUMCPLI, IMOKA3bIBAIOIINUEC, YTO: Ha6J'I}OI[eHI/I$I U | BBIIIOJITHCHHEC u O(I)OpMJ'IeHI/Ie
OKCIIEPUMCHT SABJIAIOTCA OCHOBOMH JUI BBIABUIKCHUSA THUIIOTE3 | MPAKTUYCCKUX pa60T, BBIIIOJIHCHUEC

U TEOpUH, MO3BOJIAIOT IIPOBEPUTH HUCTUHHOCTD
TEOPETUYECKNX  BBIBOAOB;  (pu3WUecKas Teopus  JlaeT
BO3MOXHOCTh OOBSICHATH HM3BECTHBIC SBJICHUS INPUPOABI U
Hay4HbIe (DaKThI, MpeICcKa3bIBaTh €IIe HEN3BECTHHIC SBJICHUS,;
OPUBOAUTH  NPUMEPHI  IPAKTUYECKOIO  HCIOJIB30BAHMS
(U3MYECKUX 3HAHUI: 3aKOHOB MEXAaHHKH, TCPMOIUHAMUKH U
3JEKTPOAMHAMUKM B JHEPreTUKE; PA3IWYHBIX BUJOB
3JEKTPOMArHUTHBIX W3Iy4YEHUN [UI Pa3sBUTUS pPajuo H

KOHTPOJIBHBIX U CAMOCTOSATCIIbHBIX pa60T

TEJICKOMMYHHKAIINY, KBAHTOBOH (W3UKH B CO3JAaHUH

SIIEPHOM PHEPIEeTUKH, JIa3epOB

BJIaJICHUE YMEHUSIMH BOCIPUHMMAaTh K HAa OCHOBE | BBIIIOJHEHHUE u odopmieHue
MOJyYEHHBIX 3HaAHUH CaMOCTOSITEILHO OIICHUBATH | MPAKTHYECKUX  Pabor, BEITTOJTHEHHE
vHpOpMaNHIO, coaepxkamyiocs B coobmeHusx CMU, | KOHTPOIBHBIX u CaMOCTOSITETLHBIX

WHTepHeTe, HayYHO-TTOMYIISIPHBIX CTAThS

pa60T, pemieHue 3aj1ad, TCECTUPOBAHHC,
OK3aMCH
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chopMHUpPOBAaTh yMEHHUS MNPUMEHSATH MOJYUYCHHBIC 3HAHUS
IUTS peliieHnst PU3NYEeCKUX 3a/1a;

OTpeIeNATh XapakTep (pU3MYECKOro mpolecca no rpaduky,
tadmuiie, Gopmyie;

HU3MEPSITh Psii HU3HUECKUX BEIMYNH

BBITIOJIHCHHE 17§ odopmiieHne
MPaKTUYECKUX  paboT, BBINOJHCHUE
KOHTPOJIbHBIX )54 CaMOCTOATCIBbHBIX

pabort, pemieHue 3amad, TECTHPOBAHUE,
JK3aMeH

ChopmupoBaTs yMEHHE HCIOIB30BaTh IPHOOPETCHHBIC
3HAHUS W YMCHHS B MPAKTHUSCKOH JCSITCIBHOCTH U
TMOBCETHEBHOM KHU3HU:

syl obecrieyeHHst OE30MacHOCTH YKU3HEIEATENILHOCTH B
Ipolecce  HWCIONB30BAHHUS  TPAHCIOPTHBIX  CPEJNCTB,
OBITOBBIX  JJIEKTPONPUOOPOB,  CPEIACTB  pajuo- U
TEJICKOMMYHHUKAITMOHHOW CBSI3H;

*OI[CHKM BIMSIHHMS Ha OpPraHU3M 4YeloBeKa M Apyrue
OpPTaHU3MEI 3aTrPS3HEHUS OKPYXKAIOMIEH Cpeb;
*paIIMOHAIEHOTO MIPUPOIOIOIE30BAHUS u
OKpY’Kalollen cpeJibl

3aIUTHI

BBINIOJHEHUE u odopmiieHne
MPaKTUYECKUX  pabOT,  BHIOJHEHHUE
KOHTPONBHBIX | CaMOCTOSTEIBHBIX

pa60T, peuieHue 3a1a4, TECTUPOBAHHC,
9K3aMCH

chopMUpOBATh TOHATHE CYIIHOCTH: (PU3NUYECKOE SIBJICHUE,

TUIIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO, B3aUMOJICHCTBUE,
3JICKTPOMArHUTHOE TIOJIe, BOJHA, (OTOH, aTOM, ATOMHOE
SOpO, HWOHHM3UPYIONIME M3Iy4YCHHs, IUIaHETa, 3Be3qa,

rajakThka, Bcenennas

BBITTOJIHCHHE u odopmireHre
MPaKTHYECKUX  paboT,  BBHITOJHEHHE
KOHTPOJBHBIX M CaMOCTOSITEIBbHBIX

pa60T, pemieHue 3a1a4, TCCTUPOBAHMHC,
OK3aMCH
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