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K pabdoueii npozpamme y4eoHou OUCUUNIUHBL
b/1.11 ®u3uka

1.1. OO6aacTb NpUMeHEHUsI MPOTrPaAMMBbI
Pabouas nporpamma yuyeOHOU nucuUIUIMHBI DU3MKa SBISETCS YACThIO OCHOBHOM

npodeccruonansHOi 00paszoBarenbHON mporpammbl B cooTrBeTcTBUU ¢ PI'OC mo
cnermansHocTr  CITO  21.02.05 3emenpHO-UMYyIIIECTBEHHBIE OTHOIIEHUST (6a3oBas
MOJITOTOBKA)

[IporpamMma y4eOHON TUCIIUTUIMHBI MOKET OBITh UCTIOJIB30BaHA B JOMOJIHUTEIHEHOM
npodecCHOHAIbHOM 00pa30BaHuH (TTOBBIIICHUS KBATU(DUKAIIMN U TIEPETOATOTOBKH )

1.2. MecT0 IMCUMIUIMHBI B CTPYKType OCHOBHOH NpPOodQecCHOHAIBHOM
o0pa3oBaTeJbHON MPOrpaMMbI:
yueOHas aucuuruiiHa @u3nka BXOIUT B 00mIENpo(ecCHOHANbHBIN LUK

mucuumuind - OY /.12 cneumansnoctu CITO 21.02.05 3eMenbHO-UMYIIECTBEHHBIE
oTHoIIeHus (6a30Basi MOJArOTOBKA)

1.3. Ieam u 3aga4u JUCUHUILIMHBI — TPeOOBAHUSA K pPe3yJbTaTaM OCBOECHMS
AUCHUIJIMHBI:

Copnepxanue mnporpammbl «®Du3uka» HaNpaBIeHO Ha JOCTUKEHUE CIEAYIOIIUX
ueJsein:

- OCBOCHHE 3HAaHUU O (yHIAMEHTAIBHBIX (PU3MUYECKMX 3aKOHAX W TMPUHIIUIAX,
JeKAIUX B OCHOBE COBPEMEHHOW (PU3NUYECKOW KapTHHBI MHpA; HamboJee Ba)KHBIX
OTKPBITUSX B 001acTH (DU3UKH, OKA3aBIIMX OMPEICISIONIEe BIUSHUE Ha pPa3BUTHE
TEXHUKU U TEXHOJOTUU; METOJaX HAYYHOTO IMO3HAHUS TIPUPOJIBI;

- OBJIAJICHUE YMEHHSIMHU TMPOBOJUTH HAONIONCHMS, TUIAHUPOBATH M BBITIOJHSTH
OKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bl U CTPOUTH MOJCIU, MPUMEHATH TMOJyYCHHBIE
3HaHMS 10 (U3HKE Ui OOBSICHEHUS pa3HOOOPA3HBIX (PU3NUYECKUX SBJICHUM M CBOMCTB
BEILIECTB; MPAKTUUYECKU MCIOJIB30BaTh (PU3NUECKUE 3HAHUS; OIIEHUBATh JOCTOBEPHOCTH
€CTECTBEHHOHAYYHON MH(POpMALINH;

- pa3BUTHE II03HABATCIBHBIX MHTEPECOB, HMHTEIICKTYAlIbHBIX M TBOPYECKUX
CrocoOOHOCTEM B Tpollecce MNPUOOPETEHUS 3HAHUUW UM yMEHUW 1o (Qu3MKe ¢
UCIIOJIb30BAHUEM  PA3JMYHBIX ~ HWCTOYHHKOB  WHPOpPMAIMM U COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHI;

- BOCMUTaHWE YOEXKICHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB TPHUPOJIBI,
UCITIOJIb30BAHUS TIOCTUKEHUN (PU3MKHN HaA OJaro pa3BUTHUS YETIOBEYECKON IUBHIIM3AIUY;
HEOOXOJAMMOCTA COTPYJHHUYECTBA B TMPOIECCE COBMECTHOTO BBHITIOJHEHUS 3ajad,
YBOXUTEIHHOTO OTHOIICHHS K MHEHUIO OIMOHEHTAa MpH OOCYXJICHUH MpodiieM
€CTECTBEHHOHAYYHOTO COJIEp’KaHUSI; TOTOBHOCTH K MOPAJIBbHO-ITUUECKOW OIIEHKE
UCIIOJIb30BAHUSI HAYYHBIX JIOCTHKEHHUH, YYyBCTBA OTBETCTBEHHOCTHM 3a 3allUTy
OKPY>KaIOIIEeH CpeIbl;

- WCTIOJIb30BaHUE MPUOOPETCHHBIX 3HAHUK M YMEHUHN ISl PEIICHUS TPAKTHICCKUX
3a/ady TOBCETHEBHOW JKW3HHM, OOECIedYeHUs1 Oe30MacHOCTH COOCTBEHHOW IKU3HU,
pallMOHAILHOTO MPUPOJIONOIL30BaHUS U OXPaHbl OKPYKAIOIIEH Cpe/ibl U BO3MOXXHOCTh



OpPUMEHEHUsT 3HAHUW TpU pPEIIeHUM 3aJlay, BO3HUKAIOIIMUX B MOCIEAyIOLIEH
po(ecCUOHANIbHOM IESITEIbHOCTH.

1.4. PexomenayeMoe KOJMYECTBO 4YacOB HAa OCBOCHHE TNPOIrPaMMbI
AUCHUNIIHHBI:

MaKCHMaJIbHOM y4eOHOM Harpy3ku oOydarorierocst 162 yaca, B TOM 4HcIIe:

- 00s13aTeNbHON ayIMTOPHON yueOHOM Harpy3ku oOydaromierocs: 121 gac;

- CaMOCTOSATEIbHON paboThl 0Oyuatomerocs: 41 yac.

Hrorosas arrectaus B popme 3K3aMeHa

Copep:xanue QM CIUATITHHBI

Paznen 1. Mexanuka

Paznen 2. Monexynsipuas ¢usuka. TepmoanHammka
Paznen 3. DnexrpoarHamuka

Pa3nen 4. Kosebauus 1 BOJTHEBI

Paznen 5. Ontuka

Paznen 6. CtpoeHue aToma 1 KBaHTOBast Pu3MKa
Paznen 7. TepMosiiepHbIi CUHTE3
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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma oOmieoOpazoBarenbHON  y4eOHOM JTUCHUIUINHBI «Duznka
npenHa3HayeHa Uil WU3y4yeHHs (QU3MKU B TPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opraumzaiusax CIIO, peanusyromux oOpa3oBaTelbHYI0 MPOrpaMMy CpPEeIHEro OOIIEero
oOpa3oBaHMs B IpeJeIax OCBOCHHUS OCHOBHOH mpodeccuoHaIbHONH 00pa3oBaTEIbHOMN
nporpammbl CITIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHUs MpPH
MOJITOTOBKE KBaTU(HUIIMPOBAHHBIX pPa0OYUX, CIY)KAIUX U CIEHUAINCTOB CPEIHETO
3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii DI'OC cpeanero ob61ero
o0Opa3oBaHUs, TMPEIBIBISIEMBIX K CTPYKTYPE, COJACP)KAHUIO U pPe3yjbTaTaM OCBOCHHSI
ydeOHOl aucuumianHbsl  «DPusnka», B COOTBETCTBUM C PekoMeHmamusMu 1o
OpraHM3aIlMi TIOJYUYeHUs CpenHero oomero oOpa3oBaHUsT B MpeAeiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEAHETr0 MPO(EeCCHOHAIBLHOTO 00pa3oBaHMsl Ha 0ase
OCHOBHOro  oOmero oOpa3oBaHusi €  y4yeToM  TpeOoBaHUU  (enepanbHbIX
TOCy/apCTBEHHBIX O00Pa30BATENbHBIX CTAHAAPTOB M MOJy4aeMol Npodeccuu WIn
CIEUAIBHOCTH CpeHEro MpodecCuOHaIbHOTO oOpa3zoBaHus (muchMo JlemaprameHTa
rOCy/JapCTBEHHOM TMOJIMTUKU B cdepe MNOAroToBKM padouux kaapo u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Pexomenayemoe K0JIM4e€CTBO YaCOB HA OCBOCHHME IPOrPAMMBI AU CUMIIJIMHBI:
MaKCHMaJbHOU yueOHON Harpy3ku oOydaromierocs 162 yaca, B TOM yuce:

- 00s13aTENIBHON ayAUTOPHOM yueOHOM Harpy3ku oOydatomierocst 121 yac;

- CaMOCTOATENbHOM paboThl 0Oyuatomerocs 41 yac.

Copnepxxanne mnporpammbl «®Du3uka» HANpaBICHO HA JOCTHXKEHHE CIIETYHOUIUX
neJiei:
- OCBOEHME 3HAHMH O (yHIAMEHTAIBHBIX (U3MUECKUX 3aKOHAX W IPHUHIUMAX,
JeKalMX B OCHOBE COBPEMEHHOM (M3MYECKOM KapTUHBI MHUpPA; Haubosiee BayKHBIX
OTKPBITHSIX B 00JacTH (DU3MKHK, OKa3aBIIMX OMNPEICNAIONICe BIMSIHUE Ha Pa3BUTHE
TEXHUKHU U TEXHOJOTHH; METOaX HAYYHOTO MO3HAHUS MPUPOIBL;
- OBJIAJICHUE YMEHHUSIMHU [POBOJUTH HAOIIOACHMS, IUIAHUPOBATh W  BBIINOJIHATH
OKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bl M CTPOUTH MOJCNW, MPUMEHSTH TMOTYYCHHBIC
3HaHUS 10 (U3MKe sl 0OBIACHEHHS pa3HOOOPa3HbIX (PU3MUECKUX SIBJICHUI U CBOMCTB
BEILECTB; MPAKTUYECKHU UCIIOIb30BaTh (DU3UUECKUE 3HAHUSI; OLIEHUBATh JJOCTOBEPHOCTh
€CTECTBEHHOHAYYHO! HH(POpMALINH;
- pa3BUTHE TIO3HABATENIbHbIX MHTEPECOB, MHTEUIEKTYalbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH B TIporiecce MNPHOOpPETEeHUs] 3HAHUKW W yMEHHMH 10 (Qusnke ¢
UCIIOJIb30BAaHUEM  PA3jIMYHbIX  HCTOYHMKOB  MH(POpPMalMU U COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHUH;
- BOCIHMTAHHME YOEXKIEHHOCTH B BO3MOKHOCTM TIO3HAHUS 3aKOHOB MPHUPOJBI,
UCITOJIb30BAHUS TOCTUKEHUN (PU3MKKU HA OJaro pa3BUTHUS YEJOBEYECKON LIMBUIM3ALUY;
HEOOXOJMMOCTH COTPYJHUYECTBA B TMPOIIECCE COBMECTHOTO BBIMOJIHEHUS 3a/ad,



YBOXUTEIHHOTO OTHOIICHWS K MHEHHIO OMNIOHEHTAa TMpHU OOCYXKIACHHH MPoOsIeM
€CTECTBEHHOHAYYHOTO COJEPKaHUsl, TOTOBHOCTH K MOPaJbHO-3TUYECKOM OIICHKE
WCIIOJb30BaHUsl HAYYHBIX JIOCTH)KEHMH, YYBCTBA OTBETCTBEHHOCTH 3a 3allUTy
OKPYKaIOLIEH Cpebl;

- HUCIIOJB30BaHWE NPUOOPETEHHBIX 3HAHUM W YMEHUHN JJI1 PEIICHUS MPAKTUYECKUX
3a/lad TIOBCEHEBHOM KW3HHU, oOOecreueHus Oe30MacHOCTH COOCTBEHHOM KU3HH,
PalMOHAJIBHOTO MPUPOAOTIOIB30BAHUS U OXPaHbl OKPYIKAIOIIEH Cpelibl 1 BO3MOKHOCTh
NPUMEHEHUSI 3HAHUW TpU pElIEHUH 3a7a4, BO3HUKAIOMIUX B TMOCJIEAYIOIICH
poheCCUOHATIBHON JIEITEIIbHOCTH.

B nmporpamMmy BKIIIOUEHO COJEp)KaHHE, HalpaBiIeHHOE Ha (OPMHUPOBAHHUE Y
CTYJICHTOB KOMIIETCHITUN, HEOOXOIUMBIX s KadyecTBeHHOTo ocBoeHus OITOIT CIIO
Ha 0a3e OCHOBHOro oOIIero oOpa3oBaHUS C TMOJYYEHHEM CpPEIHEro OOIIero
00pa3oBaHusl; MpOrpaMMbl TMOATOTOBKH KBAIM(UIIUPOBAHHBIX PabOUUX, CIIyXKaluX,
IporpamMMsbl MOATOTOBKH criennanuctoB cpennero 3seHa (IIIKPC, ITICC3).

[Iporpamma y4eOHOM mucturIuHbl «DU3MKa» SBISIETCS OCHOBOW [JIsi pa3pabOTKH
paboumx MporpamMm, B KOTOPBIX MpodeccuoHaabHble 00pa3oBaTe/IbHBIC OpraHU3AINH,
peanu3ympoime o0pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero ooOmero oOpa3oBaHHs B
npeaenax ocBoenus OITOIT CITO Ha 6a3ze ocHOBHOTO 00111eT0 00pa30BaHMs, YTOUHSIOT
cojiep’kaHue yueOHOTro MaTepuasa, rmocjieIoBaTeIbHOCTh €TI0 U3YyUCHHUS, pacIpe/IeIICHHE
y4eOHBIX YacOB, TEMaTHKy pedepaToB, WHAUBUIYAIbHBIX IIPOCKTOB, BHUJIBI
CaMOCTOSITCJIbHBIX ~ pabOT,  yuyuThiBasg  crnenuduKy  MOporpaMM  MOATOTOBKH
KBATU(UIIMPOBAHHBIX pa004YuX, CIyXKalluX U CICHHAJINCTOB CPEAHEro 3BEHA,
ocBanBaeMoM MpohecCuu WIK CHEIUaTbHOCTH.

[Iporpamma MOXET WCIIOJIb30BaThCA IPYTUMH poQeCCUOHATTEHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIMSIMU, PEATU3YIONIUMU 00pa30BaTEIbHYI0 MPOTPAMMY
cpeanero odmiero obpazoanus B npenenax ocBoeHus OIIOIT CITO na 6a3e 0CHOBHOTO
o6mrero oopazoranus (IITIKPC, ITITICC3).



OBILIAS XAPAKTEPUCTUKA YUEEHOM JIUCLIUTIJIMHBI « DU3HUKA»

B ocnoBe yueOHo# aucuurianabl «Dusnkay JIeKUT yCTaHOBKA Ha (POPMUPOBAHUE Y
o0y4aeMbIX CHUCTeMbl 0a30BbIX MOHATHNA (U3UKUA U TPEICTaBICHUA O COBPEMEHHOM
¢uznyeckoil KapTHHE MHUpPA, a TaKKe BbIPa0OTKA YMEHUU NPUMEHATh (PU3HUECKHe
3HaHHUA KaKk B NPO(ECCHOHATBLHOW NEATENbHOCTH, TaK W I PEIICHUs KU3HEHHBIX
3azay.

MHorue mnonoxeHus,, pa3BUBaeMble (DU3UKOW, pacCMaTPUBAIOTCS KaK OCHOBA
CO3JIaHUSl W WCIIOJIb30BaHUSA HMH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJIOTUH
(MUKT) — opHoro w3 HaubOoJiee 3HAYUMBIX TEXHOJOTHYECKUX JOCTHKEHHUN
COBPEMEHHOW ITMBUJIA3ALUH.

®u3zMka JaerT KoY K [OHMMAHMIO MHOTOYMCIEHHBIX SIBIEHUW M IPOIECCOB
OKpY’Karolero Mupa (B €CTECTBEHHOHAYYHbBIX O0JACTIX, COLIMOJOTUH, SKOHOMHKE,
sI3bIKE, JIUTeparype u Jp.). B dusuke popmupyroTcss MHOTHME BUABI JAESITEIBLHOCTH,
KOTOpbIE UMEIOT METanpeIMEeTHbI Xapakrep. K HUM B mepByl0 odepelb OTHOCSTCS:
MOJIEJIMPOBaHUE OOBEKTOB M MPOLECCOB, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS,
CUCTEeMHO-MH(POPMAIIMOHHBIN aHanu3, (HOpMyIMpPOBAHHE TUIOTE3, aHAJIN3 U CHUHTE3,
cpaBHEHHE, OOO0OIlIEeHHE, CHUCTEeMATH3alus, BbISBICHUE NPUUYMHHO-CIEACTBEHHBIX
CBA3€H, IOMCK AaHaJOroB, YyIpaBleHHE OOBEeKTaMu M npoueccamu. MMeHHo 53Ta
JUCUUIUIMHA MO3BOJSET MO3HAKOMUTH CTYJIEHTOB C HAYYHBIMHM METOAAMH IMO3HAHUA,
HAy4YUTh UX OTIMYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT SKCIIEPUMEHTA.

®u3uka UMeeT OueHb OOJBIIOE M BCEBO3PACTAIOIIEE YHCIO MEKIUCIUILIMHAPHBIX
CBA3€H, MPUYEM Ha YPOBHE, KaK MOHATUWHOIO amnmapara, TaK U WHCTPYMEHTApHS.
CkazaHHOE TI0O3BOJISIET paccMaTpuBaTh (U3HKY Kak METaJAUCUUIUIMHY, KOTOpas
IPENOCTABISIET MEXKAUCIIUIUIMHAPHBIN S3bIK JUISl ONMCAHUS HAYYHOW KapTHHBI MUpa.

duznka ABISIETCS CcUCTEeMOOOpasyromuM (aKTOpoOM JUisl €CTECTBEHHOHAYUHbIX
y4eOHBbIX MPEIMETOB, MOCKOJIbKY (PU3MYECKHUE 3aKOHBI JIEKAT B OCHOBE COJCpPKAHUS
XUMUH, OMOJIOTHH, Teorpauu, aCTPOHOMUHU U CHEUUATBHBIX TUCHUIUIMH (TEXHUYECKas
MEXaHUKa, AJIEKTPOTEXHUKA, JJIEKTPOHHMKA W Ap.). YueOHas aucuuiinHa «Dusukary
CO3J]a€T YHUBEPCAIbHYIO 0a3y NIl U3yUYeHUsl 001IEeNpPOPECCUOHANBHBIX U CIIEIUATbHBIX
JTUCUUIUINH, 3aKJIabIBasi QyHAAMEHT JIJISl TOCIIEAYIOIIEro OOy4YeHHsI CTYIEHTOB.

Ob6nagast TOTUYECKOM CTPOMHOCTBHIO M ONUPAsICh Ha HKCIEPUMEHTabHbIE (DAKTHI,
yueOHass aucuuiuimHa «®Pusnka» (GOpMHUpPYET y CTYIEHTOB TMOJIMHHO HAay4YHOE
MUpPOBO33peHue. Pu3nKa SBISECTCS OCHOBOM YYEHHsI O MATEPUATIBHOM MHUPE M PEIIAET
po0JIeMbl 3TOTO MUpA.

N3ydenne ¢usuku B 1podeCCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3alUsX,
peanu3yromux 00pa3oBaTeIbHYI0 MPOrpaMMy CpelHero oomero oOpa3oBaHHUS B
npenenax ocBoeHusi OIIOII CIIO na Ga3ze ocHOBHOro 001Iero oOpa3oBaHMs, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT IIpoduuisi mpodheccCuoHaIbHOro 00pa3oBaHus. ITO
BBIPAKAETCA B COAECP’KaHUM OOYyUEHMsI, KOJIMUYECTBE YacOB, BBIIEISEMbIX HA U3YUCHUE
OTJIETILHBIX TE€M MPOrpaMMBbl, TJIyOMHE UX OCBOCHHS CTYJEHTaMHU, 00beME U XapaKTepe
PAKTUYECKUX 3aHITHM, BUIaX BHEAYAUTOPHON CAaMOCTOSITEIHLHOM PabOThI CTYIEHTOB.



[Tpu ocBoenun npodeccuit CIIO u cneumnansHoctelt CIIO ectecTBeHHOHAYYHOTO
npoduis npodeccuoHaIbHOTO 00pa3oBaHusl (U3MKa H3ydaeTcs Ha 0a30BOM YpPOBHE
®I'OC cpemnero oOmero oOpa3zoBanus, npu ocBoeHuu mnpodeccuii CIIO wu
cnermansHocTet CIIO TexHmueckoro mnpoduis mpodecCHOHATBHOTO 00pa30BaHUS
¢uszuka uszyvaerca Oojee yriayOleHHO, Kak MNpoQuibHas yuyeOHas JUCIMILIMHA,
yUUTBIBaIOIast creur(uKy ocBauBaeMbIX MPOQPECCHI WU CTIEHUATbHOCTEH.

[Ipu ocBoenun mnpodeccuit CIIO wu cneumansHocTeit CIIO  coumanbHO-
SKOHOMHMYECKOTO U TyMaHUTapHOro mnpoduiied mpodeccHuoHaTIbHOI0 00pa30oBaHUS
¢uznka wW3ydaeTcs B COCTaBe MHTETPUPOBAHHOW  Y4eOHON  JUCIUIUTMHBI
«EcrecTBo3HaHue» o00s3aTeNbHOM TpeaMeTHOM o0nacTu «ECTeCTBEHHbIE HayKU»
®I'OC cpennero oduiero oopa3oBaHus.

B conepxanuu yqeOHOM TUCHUIUIMHBI IO (PU3UKE IPU MTOATOTOBKE 00YUaIOIIUXCS 1O
npodeccusiM U CIEHUATBHOCTSAM TEXHMUYECKOTO Tmpoduis mpodeccnoHaIbHOTO
o0Opa3oBaHus MPOPUILHON COCTABISIIONICH SBISETCS pasfen «IIeKTPOAMHAMHKAY, TaK
KaK OOJBITMHCTBO MPOheCcCHii U CIENUaTLHOCTEH, OTHOCSIIMXCS K 3TOMY TpOdUITIo,
CBSI3aHBI C AIEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Copneprxkanve yuyeOHOW MUCHUIUIMHBI, peaii3yeMoe MpU MOATOTOBKE OO0yYarOMIMXCS
o npodeccusim  u CHEIHUATBLHOCTIM €CTECTBEHHOHAYYHOTO npoduiis
npoecCHOHaNbHOTO 00pa3oBaHUsl, HE MMEET SBHO BBIPAXKEHHOW NPODUILHON
COCTaBJISIONIEH, TaKk Kak mnpodeccud M CIEeNHATbHOCTH, OTHOCSIIHUECS K HTOMY
npoduiito 00yyeHus, He UMEIOT MPEUMYIIIECTBEHHON CBSA3U C TEM WJIM UHBIM PA3ACIIOM
¢busuku. OgHAKO B 3aBUCUMOCTH OT noirydyaemoit mpodeccuu CIIO wnu cnienraibHOCTH
CIIO B pamMkax €CTECTBEHHOHAy4yHOro mpoduis mnpodeccuoHaabHOTO O0O0pa3oBaHUs
MOBBIIIICHHOE BHUMaHUE MOXXET OBITh YJCJICHO M3YUYCHHIO pasnena «MomekyspHas
¢usuka. TepmoanHaMuKa», OTIEIBHBIX TEM paszfena « DIEKTPOJUHAMHUKA» U OCOOESHHO
TEM DKOJIOTUYECKOTO COACPIKAHMSI, TPUCYTCTBYIOIINX TOYTH B KXKIOM pa3fele.

Teopetnueckue cBefeHUs 1O (PU3MKE JOMONHAIOTCS  JEMOHCTpAIMSIMH U
Ja00paTOPHBIMU paboTamu.

N3yuenue o01eodpazoBaTenbHON ydueOHON aucHUIUIMHbL «Du3nkay 3aBepliaeTcs
MOJIBEICHHEM UTOTOB B (hopme AuddepeHIMpoBaHHOTO 3aUeTa WK dK3aMEHa B paMKax
MPOMEXKYTOUHOM aTTecTauuu CcTyaeHToB B mporecce ocBoeHus OIIOIT CIIO c
noixydeHuem cpeanero oomero odpazoanus (IITIKPC, ITTICC3).



MECTO YYEBHOU JUCHUTUINHBI B YYEFHOM ITJIAHE

VYyeOnass mucnuminHa «Dusukay sBisgercs y4eOHbIM MPEAMETOM IO BBIOOPY W3
o0s13arenbHOM npeaMeTHon obnactu «EctectBennbie Haykm»y GI'OC cpeanero oodiero
00pa3oBaHUsl.

B mpodeccrnonanbHbix ~ 00pa3oBaTENbHBIX  OpPraHU3aLUAX,  PEAU3YIOLIUX
o0pa3oBaTeNbHyI0 MPOTpaMMy CpeIHEro oOIIero oOpa3oBaHusl B MPEEIax OCBOCHHUS
OIIOIT CIIO nHa 06a3e ocHOBHOro oOmIEro o0pa3oBaHusA, y4yeOHas AMCLHUILTAHA
«Duzuka» uzydaercs B oomeoOpazoBaTenbHoM 1ukie yueoHoro miana OIIOIT CITO na
0a3e OCHOBHOIO 001IIET0 00pa30BaHMUs.

B yue6nsix mmanax IITKPC, IIIICC3 mecTo y4yeOHOM qucuurminabl «Dusnkay — B
cocTaBe 001Ie00pa30BaTENbHBIX YUEOHBIX TUCHUIUIMH MO BBIOOPY, POPMUPYEMBIX M3
o0s13aTenbHBIX NpenMeTHbIXx objacteir ®I'OC cpennero obmiero oOpa3oBaHUs, IS
npodeccuit  CIIO wu  cneunmansHocTet CIIO  cooTBeTcTByIOWIErOo  MpOoduis
poheCCHOHAIBHOTO 00pa30BaHUs.

PE3VYJIbTAThHI OCBOEHMS YUYEBHOM JJUCIATIIMHEI

OcBoenue cofepkanuss  y4uyeOHOM  guctuiuimHbl  «@Dusuka»  obecreunBaeT
JIOCTHKEHHE CTYJCHTAMU CJICYIONUX Pe3ybTaTOB:

JIUYHOCHIHbBIX

— YyBCTBO T'OPJIOCTU U YBaXKEHHS K UCTOPUHU U JOCTHKEHUSIM OT€YECTBEHHON
¢u3nueckol Hayku; (U3MYECKH TpPaMOTHOE TMOBEJIEHHE B MNPOdecCHOHATbHON
JEeSTEIBbHOCTH U OBITY IPU OOpAIllEHUH ¢ TPUOOpaMu U YCTPOMCTBaMU;

—TOTOBHOCTh K TNPOJOJDKEHHUIO OO0pa3oBaHUsA W TOBBIMICHHUS KBalu(pUKaUU B
n30paHHON TPO(PECCHOHAILHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
(bu3NYECKUX KOMIIETEHUUH B 3TOM;

— YMEHHE UCIO0JIb30BaTh JOCTUKEHUSI COBPEMEHHOM (hr3MUecKOil HayKu U (HU3HUECKUX
TEXHOJIOTMA JJI1 TIOBBIIIEHUS COOCTBEHHOIO HMHTEIUIEKTYaJlbHOTO pPa3BUTHUS B
BBIOpAHHON TPO(PECCHOHATILHOM IESITEIbHOCTH;

— YMEHHE CaMOCTOSATENbHO JOObIBaTh HOBbIE JIJIsl ce0s1 PU3nyYecKre 3HaHus, UCTIOb3Ys
JUIS TOTO JOCTYIHbIE UCTOYHUKU UH(POPMALUY;

— YMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHUS B KOMAaHJIC 110 PEHICHUIO
00IIMX 3aj1a4;
— YMEHHE YIIPaBJIATh CBOCH IO3HABATCIILHOMN JEATCIBHOCTHIO, TPOBOAUTH CAMOOIICHKY
YPOBHsI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHbIx:

— HCIOJb30BAaHUE PA3JIUYHBIX BHUJIOB IO3HABATEIbHOW JAESATEIBHOCTU MJIA PEHICHUS
(¢bu3nyeckux 3ajaad, MNPUMEHEHHWE OCHOBHBIX METOJIOB TO3HaHMS (HAOIIOJCHMUS,
OTIMCAHUSI, U3MEPEHHUSI, DIKCIIEPUMEHTA) JJII U3yUEHUS PA3JIMUHBIX CTOPOH OKPYKAIOIIEH
JIENCTBUTEIILHOCTH;



— HCIIOJIb30BAHUEC OCHOBHBIX HMHTEJUICKTYaJbHBIX OIEpPaIlil: MOCTAaHOBKH 3ajauH,
dbopMyTuUpOBaHUS  TUIOTE3, aHalM3a W CUHTE3a, CpaBHEHUs, 000OIIEeHus,
CUCTEMATH3allH, BBISBICHUS MPUYMHHO-CIICICTBEHHBIX CBsI3€H, ITOMCKA AaHAJIOTOB,
(dbopMyJIMpOBaHMS BBIBOJOB JIJISI U3YUYCHHS PA3IIUYHBIX CTOPOH (PM3HUECKUX OOBEKTOB,
SBIICHUH W TIPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTH CTAJKHUBATHCS B
npodeccuoHabHOM chepe;

- YMEHHE TeHEpHpPOBaTh HICH W OINPEACTATh CPEACTBA, HEOOXOAMMBIC IS HX
pealln3aInm;

- yYMEHHE WUCHOJb30BaTh pa3jWYHbIe WCTOYHWKH JUIS TIOMydeHHUs (QHU3HIecKoi
nH(GOpPMAIINH, OLIEHUBATh €€ JIOCTOBEPHOCTH;

— YMEHHE aHAJIU3UPOBATh U NMPEACTABIATH HH(POPMALIMIO B Pa3IMYHbIX BUAX;

— yMeHHE MyOJUYHO MPEJCTABIATH Pe3yJbTaThl COOCTBEHHOTO MCCIEAOBaHUS, BECTH
JUCKYCCHUHU, TOCTYITHO U TAPMOHUYHO COYeTasi cofiepKaHue U GOopMbl IPEICTaBISIEMON
uHpopmanuu;

npeomemuuplx:
— c(hopMHPOBAaHHOCTh MPEJICTABICHUM O POJIM U MecTe (PU3MKH B COBPEMEHHOM
HAay4YHOM KapTUHE MHpa; MOHUMAHUE (PU3MUECKOW CYIIHOCTH HaOII0IaeMbIX BO
Bcenennolt siBnenuii, poau Qu3uku B GOPMUPOBAHUU KPYrozopa U (PyHKIHOHATbHOU
IPAaMOTHOCTH Y€JIOBEKa VISl pEeIEHUs TPAaKTUYECKUX 3a]1ay;
— BJIQJICHHE OCHOBOIOJIATAIOIMMUMHA (U3HMUYECKUMHU TOHSATUAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHU W TEOPHUSIMH; YBEPEHHOE HCII0JIb30BaHHE (U3UUECKONH TEPMUHOJIOTUU U
CUMBOJIMKU;
— BJaJICHUE OCHOBHBIMHM METOJIaMU HAYYHOI'O MO3HAHUS, UCIOJIb3YEMBbIMH B (DU3HKE:
HaAO0JII0ICHUEM, OITMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— ymeHusi o0padaTbiBaTh pe3ysbTaThl U3MEPEHU, 0OHAPYKUBATh 3aBUCUMOCTb MEXIY
($U3HMUECKUMU BETUYMHAMU, OOBSICHATD MOJTYyUYEHHBIE PE3yIbTaThl U J€JIaTh BHIBOIBI;

— ¢(pOpMHUPOBAHHOCTh YMEHUSI pelliaTh PU3NUECKUE 3aaUH;

— Cc(pOpPMUPOBAHHOCTh YMEHHS NPUMEHATH TMOJy4YEHHbIC 3HAHUS JUIsI OOBSCHEHUS
YCJIOBUM MpOTEeKaHUs (U3MYECKUX SIBIICHUNM B MpHUpPOAE, MPoPecCHOHAIbLHON cdepe u
IUISl IPUHATHS IPAKTUYECKUX PELICHUI B TOBCEIHEBHOM )KU3HU,

— c(hOpMHUPOBAHHOCTh COOCTBEHHOM TIO3MIIMM 110 OTHOILIEHUIO K (Pu3nueckoi
uH(opMaIu, MoJiy4aeMoM U3 pa3HbIX UCTOUYHUKOB.

KoHTposib M OIlEHKa pPE3yJIbTATOB OCBOEHHUS MPOTrPaMMbl JAUCHMILIUHBI
OCYIIECTBJISIETCS MPEMOAABATENEM B MPOLIECCE MTPOBEACHUA MTPAKTUUECCKUX 3aAHATHI
1 J1abopaTOpHBIX PabOT, TECTUPOBAHMS, YCTHBIX W MUCBMEHHBIX ONPOCOB, MPHU
BBITIOJIHEHUN OOYYalOIUMHUCS BHEAYJIUTOPHON CaMOCTOSITENIbHOM paboThl. Takke
IIPU UCIIOJIb30BAHUU AUCTAHIIMOHHBIX TEXHOJIOTUH TECTUPOBAHUE, OHJIAWH-OIIPOC.



COJIEPXKAHUE YUEBHOM JUCLIATIIMHBI

Beenenue

®uzuka — GpyHAaMEHTaIbHAs HayKa O IPUPOJIE.

EcrecTBEeHHOHay4YHBII METOJ  MO3HAHUS, €ro BO3MOXHOCTH U  T'PaHHUILbI
MIPUMEHUMOCTH. OKCHEPUMEHT M TEOpUsS B MPOLECCE IO3HAHUA IPUPOJBI.
MopenupoBanue (pu3NUEeCKUX SBJICHUH U TporieccoB. Poib SKCIepuMeHTa U TEOPUHU B
nporecce Mo3HaHusA npupoapl. dPusndeckas BeauyuHA. [lOrpemHoOCTH H3MEpEHUU
¢dbuznyeckux BeauYuH. DuU3MYecKUe 3aKOHBI. ['paHUIBI MPUMEHHUMOCTH (HU3NUECKUX
3aKkoHOB. [loHsiTe 0 (pusznueckoil kapTuHe MuUpa. 3HaueHHe (DU3UKU MPU OCBOCHUU
npodeccuit CI1O u cnenmansuocteit CITO.

1. Mexanuka

Kunemaruka. Mexanuueckoe nBmxkenue. Ilepememenne. Ilytb. CKOpOCTb.
PaBHOMEpHOE  TpPSAMOJIMHEMHOE  JBWXKEHHE.  YCKOpeHHe.  PaBHonepemeHHOe
npsMoJIMHEHOe ABmkeHue. CBoOoHOE MajeHue. J[BrkeHue Tena, OpOoIIeHHOTO MO
YIJIOM K TOPU30HTY. PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

3axonbl Mexanuku Hbrorona. Ilepsoiii 3akoH Herorona. Cuna. Macca. Mmmyibc.
Bropoit 3akon Hprotona. OCHOBHOM 3aKOH KJIACCHYECKOM AWHAMHKH. TpeTnii 3aKOH
Hprorona. 3akoH BceMUpHOro Tsarorenus. ['paBuranmonnoe nojue. Cuia Tskectu. Bec.
Cnoco0bl u3mMepenust Maccol Tel. CUIIbl B MEXaHUKE.

3aKoHbI COXpaHEHHMSI B MeXaHUKe. 3aKOH COXPaHCHHMS MMIyJbca. PeakTuBHOE
newxkenue. PabGora cuibl. PaGoTa mnoOTEHIMANbHBIX CHJI. MOIIHOCTh. DHEPrusl.
Kunernueckast sneprusi. [loreHnmanpHas sHeprus. 3aKOH COXPaHEHUS MEXaHUYECKOU
sHepruu. [IpuMeHeHre 3aKOHOB COXPaHEHUS.

Hemoncmpayuu
3aBUCUMOCTH TPAEKTOPUHU OT BHIOOPA CHUCTEMBI OTCUETA.

Byl MEXaHMYECKOTO JBUKEHUS.

3aBUCUMOCTb YCKOPEHUS T€JIa OT €r0 MacChl U CUJIbI, IEUCTBYIOLIEH HA TEJIO.
CrnoxxeHue cuil.

PaBeHCTBO M MPOTUBOIOIOKHOCTh HAINPABICHUS CHJI JIEUCTBUS U MPOTUBOJCUCTBUSL.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

Cunel TpeHus.

HesecomocTs.

PeaktuBHOE IBUXKEHUE.

[Tepexon MOTEHIIMATLHOM YHEPTUU B KHHETHUECKYIO i 0OPATHO.

Jlabopamopuwie padbomul

HccnenoBanue nqBUXKEHUS TENA MO AEHCTBUEM NTOCTOSIHHOM CHUJIBI.

N3ydeHune 3aKkoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHrue MEXaHUYECKOW SHEPTUU MPU JIBUKEHUU TeJla MOJ JEHCTBUEM CUJT TAKECTU
Y YIIPYTOCTH.

CpaBHeHMe pabOThI CHIIBI C ©3BMEHEHUEM KUHETUYECKOM SHEpruu Tela.

N3yueHnne 3aKOHOB COXpaHEHWsS Ha TPUMEpPe yAapa IIapoB U OaJUTUCTUYECKOTO
MAasITHHUKA.

N3ydenne ocoOeHHOCTEM CUITbI TPEHUS (CKOJIBKECHUS ).



2. OCHOBBI MOJICKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH

OCHOBBI MOJIEKYJSIPHO-KHHeTHYecKO Teopun. UpeanbHblii ra3. OCHOBHBIE
MIOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKOW Teopun. Pa3mepsl M Macca MOJIEKYyd H
atomoB. bpoyHoBckoe nBmwxkenue. Juddysus. Cunbl u dHEPTUS MEKMOJICKYJISIPHOTO
B3auMojiecTBusl. CTpoeHue Tra3000pa3HbIX, JKUIKUX H TBepAbx Tel. CkopocTu
IBIKEHUSI MOJIEKYJ M uX u3MepeHue. MpaeanwbHbiil ras. JlaBnenue rasza. OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOpHUM ra3oB. Temmneparypa u €€ u3MEpeHHUeE.
['a30Bble 3aKOHBI. AOCOJIOTHBI HyJlb TeMIlepaTypbl. TepMoaMHaMHuecKas IIKajia
TEMIIEpAaTypbl. YpPaBHEHUE COCTOSIHUSA HJICAUIBHOTO rasza. MousipHas rasoBad
MOCTOSIHHASL.

OcHoBbl TepMoguHAMUKH. OCHOBHbIE TOHSTUS W OIpeneneHus. BHyTpeHHss
DHEPrus CUCTEMbl. BHYTpeHHssi sHeprus wujaeanbHOro rasza. Pabora u Teruiora Kak
dbopMBI Tepenadynd SHEPTHH. TeIIOeMKOCTh. YJIeJbHAs TEIUIOEMKOCTh. YPpaBHEHHE
tersioBoro OanaHca. IlepBoe Hauano TepMOJIMHAMHUKU. AnMa0aTHBIN IpoIiiecc.
[Tpunnun nevictBus teroBor MammHbl. KIIJ[ TeroBoro asurareins. Bropoe Havano
TEPMOJAUMHAMUKU. TepMOoaMHAMHUUYECKas IIKajla TeMreparyp. XOJIOAWIbHbIE MAIlIUHBI.
Tennoselie aBuratenu. OxpaHa NpUPOIbI.

CaoiictBa napos. Vcnapenue u konaeHcaus. HachlleHHbIN 1ap U €ro CBOWCTBA.
AOcomnoTHasT W OTHOCUTENIbHAs BJIQXHOCTh BoO3ayXa. Touka pocbl. Kumnenwue.
3aBUCUMOCTh TEMIIEpaTypbl KHUIEHUS OT JaBieHus. lleperpetrlidi map u  ero
HCIIOJIb30BaHUE B TEXHHKE.

CaoiicTBa )KuAKOCTeH. XapaKTepUCTHKA KUJKOTO COCTOSIHUS BEILIECTBA.
[ToBEpXHOCTHBIH CIIOH )KUIKOCTH. DHEPrUsl HOBEPXHOCTHOTO CJIOS. SBJIEHUS Ha
TPaHULIE )KUJKOCTHU C TBEPABIM TeIOM. KanuiisipHbIe SIBICHHUS.

CaolicTBa TBepabIX TeJl. XapaKTEPUCTUKA TBEPAOTO COCTOSHUSA BEUIECTBA. YTIPYrUe
CBOMCTBA TBEpABIX Tel. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPbIX Tell. TermoBoe
paclIMpeHne TBEPABIX TEN U )KUAKOCTEN. [1naBnenne u kpucramm3anus.

Hemoncmpayuu
JIBrxeHne OpOYHOBCKUX YaCTHII.

Huddysus.

W3meHeHune naBieHus ra3a ¢ U3MEHEHUEM TeMITepaTyphl IPU MMOCTOSIHHOM 00beMe.
N3oTepmudeckuii 1 1300apHBIN MPOIIECCHI.

N3meHeHne BHyTPEHHEHW SHEPTHH TEJ TIPU COBEPIIICHUU PaOOTHI.

Moenu TeIUIOBBIX ABUTATEIICH.

Kurnienue BobI pyu NOHMKEHHOM JABIICHUMU.

ITcuxpomeTp u rurpomerp.

SIBieHNs NOBEPXHOCTHOIO HATSIKEHHS U CMAYMBAHUA.

KpucTtamibl, amopdHbIe BeleCcTBa, )KUIKOKPUCTALTNYECKUE Tea.

Jlabopamopnuie pabomut
N3mepenune BiIaxHOCTH BO3yXa.

N3mepenne mnoBepXHOCTHOTO HATSXKEHUS JKUIKOCTH.
Hab6nronenue npornecca kpucramumsanuu M3ydenue negopmanuu pacTsKeHUs.



N3ydenue TenaoBoro paCIuMpeHus TBEPAbIX TEIL.
N3yueHne ocoOEHHOCTEN TEMIOBOTO pACIIMPEHUS BOBI.
3. DIeKTpoAMHAMUKA

dieKTpUUYecKoe moJjie. DIEKTPUUYECKUE 3apsibl. 3aKOH COXpPAaHEHUA 3apsija. 3aKOH
Kynona. Onektpuueckoe mnose. HampshpkeHHOCTH anekTpuyeckoro mnoiid. [IpuHnmn
cyneprio3uuuu nojei. Padora cuit anexkrpocrarnueckoro nods. I[lorennuan. Paznocts
MOTEHIMAIOB. DKBUIIOTEHIMAIbHBIE MOBEPXHOCTH. CBSA3b MEXAY HANPSHKEHHOCTBIO U
Pa3HOCTBIO NOTEHIUAIIOB YJIEKTPUYECKOIO NOJIS. [IMANEKTPUKHU B AJIEKTPUUECKOM II0JIE.
[Tosapuzanuss auanekTpukoB. [IpoBogHUKH B anekTpudeckoMm nosie. KoHeHcaTopsl.
CoenvHeHne KOHAEGHCATOPOB B Oarapero. DHEprust 3apsLKEHHOTO  KOHJIEHCATOopa.
DHeprust 3JIEKTPUIECKOTO MOJIS.

3aKoHBI TMOCTOSIHHOTO TOKA. YCJIOBHUS, HEOOXOIMMBbIE MJii BO3HUKHOBEHHS H
MOAAECP/KAHUS AINEKTPUUYECKOro Toka. Cuia TOKa M IUIOTHOCTH TOKa. 3akoH Oma mid
yuactka 1enu 6e3 3/[C. 3aBUCUMOCTb JIEKTPUUYECKOrO0 COMPOTUBIICHUSI OT MaTepuaa,
JUIMHBI U TUIOIIAAU TOIEPEYHOTO CEYEHUS TPOBOJAHUKA. 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHUBJIEHUSI MMPOBOAHUKOB OT TEMIIEPATYPBI. DNEKTPOABIKYIIAS CUJIA MCTOYHHUKA
Toka. 3akoH Owma miga nonHod uenu. CoenuHeHwe MNpPoBOAHUKOB. CoelnHEHue
MCTOYHUKOB AJIEKTPUYECKOW SHepruu B Oarapero. 3akoH Jlxoyns—Jlenma. PaGora u
MOIIHOCTB AIEKTPUYECKOTO TOKA.

TemnoBoe nelicTBHUE TOKA.

DJIeKTpUYeCKMdA TOK B MNOJaynpoBoaHukKax. CoOcTBeHHass MPOBOJAUMOCTD
MOJIyIIPOBOJHUKOB. [101yIpOoBOIHUKOBBIE TPUOOPHI.

MarnuTHOe moJje. BEekTop MHIyKIMM MAarHMTHOrO noJisd. JlelicTBHEe MarHMTHOTO
MoJIsl Ha NPSMOJIMHEWHBIA NPOBOJHUK € TOKOM. 3akoH Awmmepa. B3aumopeictBue
TOKOB. MarHuTHbIi MOTOK. PaboTa mo mepeMemnieHui0 NpPOBOJHHMKA C TOKOM B
MarHuTHOM ToJie. JIeiicTBre MarHUTHOTO TOJIsl Ha ABMXKYIIUiics 3apsan. Cuna JlopeHna.
OmnpeneneHre yaeIbHOTO 3apaaa. Y CKOPUTENIN 3apsSyKEHHBIX YaCTHULL.

DJIEKTPOMATHUTHAS HMHAYKOMSA. OJIEKTpOMarHuTHasE HWHAyKUuA. Buxpepoe
anekTpudeckoe noiie. CaMOMHAYKIHS. DHEPrUusi MATHUTHOTO TOJIA.

Hemoncmpauuu
B3aumozerictre 3apsyKEHHBIX TEIL.

IIpOBOJHUKH B 3JIEKTPUYECKOM IIOJIE.

JINDIEKTPUKY B 3JIEKTPUYECKOM II0JIE.

Konpnencaropsr.

TennoBoe neMCTBUE DIEKTPUUECKOTO TOKA.
CoOcTBeHHas U MPUMECHAs! TPOBOIUMOCTD MOJTYIPOBOJHUKOB.
[TosryrmpOBOTHUKOBBIN AUOA.

Tpansucrop.

OmneIT Dpcrena.

B3anmoneiicTBre NpOBOJHUKOB C TOKAMH.
OTKIJIOHEHUE JIEKTPOHHOTO IIyYKa MATHUTHBIM IOJIEM.
DIIEKTPOJBUTATE.



DeKTpOU3MEpPHUTENbHbIE TPUOOPHI.

DJIEKTPOMAarHUTHAsI MHTyKIIUSI.

OmneiTel @apagnes.

3aBucumocth JOJIC CcaMOMHAYKIMU OT CKOPOCTH HW3MEHEHHUS CHJIbl TOKa W
MHIYKTUBHOCTU IIPOBOJHUKA.

Paborta snexkrporeneparopa. Tpanchopmarop.

Jlabopamopnuie padomut
N3yuenne 3akona Oma I y4yacTKa LEMH, MOCIEI0BATEIBHOTO M IMapauieIbHOrO
COEJIMHEHHUSI POBOHUKOB.

N3ydenue 3akoHa OMa J71s1 TOJTHOM 1Enu.

N3yueHue siBlIeHUS 3J€KTPOMarHUTHOM UHAYKIUY.

Onpenenenre ko3¢ GUIMEHTA TTOJIE3HOTO TSHCTBUS SJISKTPUUESCKOTO YalHUKA.

Omnpenenenre TeMiiepaTypbl HUTH JIAMITbl HAKAJTUBAHHUS.

Omnpenenenne 9/]C 1 BHYTPEHHErO COPOTUBIICHUS HCTOYHUKA HAIIPSHKEHUS.
4. KonebaHus 1 BOJHBI

Mexannuyeckue koJjiedanus. KonebarenbHoe — JBWKeHUE. ['apMoHHMUYecKHe
konebanusi. CBoOoaHbIE MexaHWYeckue KoJjiebanus. JIuHeliHble MeXxaHu4ecKue
KoJjiebaTelbHble cUCTeMBbL. [IpeBpallieHne sHepruu Mpu KoyeOaTeIbHOM JBHKEHUU.
CBOOOJHBIE 3aTyXawllMe MeXaHW4YecKue KoseOaHus. BbhIHyXJIeHHblE MeXaHUYECKHe
Kosie0aHusl.

Ynpyrue BoJHbl. llonepeynsle ¥ NpoaOJIbHBIE BOJIHBL. XapPAKTEPUCTUKU BOJIHBIL.
VYpaBHeHue mnockoil 6eryuieil BonHbl. UHTepdepenuus BoaH. [lonstue o audpakuun
BOJIH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE.

DJIeKTPOMATHUTHbIE KoJie0aHusi. CBOOOIHBIE DIEKTPOMArHUTHBIE KOJICOAHMS.
[IpeBparieHre 3HEpruu B KOJEOATEIbHOM KOHTYpE. 3aTyXaroluue 3JIEKTPOMAarHUTHbIE
KoJIeOaHus. I'eneparop HE3aTyXarumx 3JIEKTPOMArHUTHBIX KOJICOaHUH.
Brinyxxaennble  anekTpuueckue — koneOanusa. Ilepemennwiii  Tok.  ['eHeparop
MEPEMEHHOT0 TOKa. EMKOCTHOE€ M MHIYKTHBHOE CONPOTHBJIEHUS MEPEMEHHOIO TOKA.
3akon OMa nis 3JEKTPUYECKON Lenu mepeMeHHoro Toka. PaboTa um MOUIHOCTH
NepeMeHHOro Toka. ['eHepatopsl Toka. TpancdopmaTtopsl. TOKH BBICOKOW YacTOTBHI.
[Tonyuyenue, nepenaya v pacrpeaesIeHUe 3IEKTPOIHEPTHH.

JIEKTPOMATHUTHBbIE BOJIHBI. DJEKTPOMAarHUTHOE TOJI€ KaK OCOOBIM BHUJI MaTEPHH.
OnexTpoMarHuTHbele BoJiHBI. BuOpatop I'epua. OTKpBITHIN KoeOaTENbHBIN KOHTYD.
N3o6perenne pamuo A.C. IlomoBeim. Ilonstme o paauwocsszu. [Ipumenenue
ANIEKTPOMATHUTHBIX BOJIH.

Jemoncmpayuu
CB0OOOHBIE U BBIHYk/ICHHbIE MEXaHUUECKHE KOJIEOaHNUs.

Pe3onanc.

OO6pa3oBaHue 1 pacIpOCTPAHEHUE YIIPYTUX BOJH.
Yacrora kojedaHuii 1 BbICOTA TOHA 3BYKa.
CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.



OcuusiorpaMma NepeMeHHOro TOKa.

KonnencaTop B ienu nepeMeHHOro TOKa.

Karymuika nHIyKTUBHOCTH B LIEMU IEPEMEHHOTO TOKA.
Pe3oHaHc B mocienoBaTebHON LENH IEPEMEHHOTO TOKA.
N3nydeHne v nmpuem 3JIeKTPOMarHUTHBIX BOJIH.
Paanocss3e.

Jlabopamopnwie pabomut
N3yuenne 3aBUCUMOCTH Teproaa KoieOaHuii HUTSHOTO (MM TMPYKUHHOTO) MasTHHKA
OT IJIMHBI HUTHU (UJTU MAcChl Tpy3a).

NHayKTUBHBIE U €MKOCTHOE COITPOTUBIICHUA B LIETIH IEPEMEHHOTO TOKA
5. OnTuka

IIpupona cBera. CKOpPOCTh pacOpOCTPAHEHUS CBETA. 3AaKOHBI OTPAXKEHUS U
npesoMiieHuss cBerta. llomHoe orpaxkenue. JIuH3bl. ['71a3 Kak omnrTuyeckas cUcCTEMA.
OnTtuyeckue npudOpHI.

BosinoBbie cBoiicTBa cBeta. MHTepdepenius cBera. KorepeHTHOCTh CBETOBBIX
nyuer. MaTepdepenunss B ToHkuX tuieHKax. [lomocwkl paBHOM TommwuHbL. Koibiia
Hrrotona. VMcnonb3oBanue uHTepdepeHiiuu B Hayke W TexHuke. [udpakuus cera.
Hudpakuus Ha e B mapauieNbHbiX Jydax. Judpakinuonnas pemerka. [lonsrtue o
rojorpaduu. Ilonsgpuzauus nonepeyHbix BoaH. [lomspuzanus ceerta. JlBoiiHOe
ayuenpenomiienne. Ilomsapounel. Jucnepcuss cBeta. Buasl cnektpoB. CnekTpbl
ucnyckanusi. CieKTpsl TOTJIOUICHHS. Y IbTpapuOIETOBOE U MHPPAKPACHOE U3ITyUEHUSI.
Pentrenosckue nyun. Ix npupona u cBOMCTBA.

JHemoncmpayuu
3aKOHBI OTPAKEHHSI U IIPEJIOMJICHHUS CBETA.

[TonHOE BHYTpEHHEE OTpPaKEHUE.

OnTHueckue MpuodopHI.

WNurtepdepennus ceera.

Judpakius cera.

[Tonsipu3anus cBeTa.

[Tonydenue cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomydenue cnekTpa ¢ TOMOUIbIO AU(PPAKIIMOHHON PEIIETKH.
CnekTpocKor.

Jlabopamopnwie pabomut

N3yuenune n3o0pakeHus MpeMeTOB B TOHKOM JIMH3E.

Nzydenne nutepdepeHnu u qudpakiini CBeTa.

I'panynpoBKa cieKTpocKona v ONpeIeICHUE ITTMHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUM.
6. DJIeMEeHThI KBAaHTOBOM (DU3UKHU

KBanToBass onrtuka. KganrtoBas rumnore3a Ilnanka. ®@ortonsl. BremnHui
doTornexTpudeckuii 3G hext. Buyrpenuuit potodrpdext. Tumnsl GoTo31€MEHTOB.

®dusuka aroma. Pa3BuTHhe B3IJSI0B Ha CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopoja. Snaepuas moaens atoma. OnbiTel D.Pe3epdopna. Monens
aroma Bogopoja rno H.bopy. KBaHTOBBIE TEHEPATOPHI.



®u3nka aTOMHOr0 sApa. EcrecTBeHHAs! paAlOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO
pacnana. CrnocoObl HaOMIOAECHHUA M PETUCTPALMU 3apsDKEHHBIX 4YacTull. DPQexT
BasunoBa — UYepenkoBa. Ctpoenue atomMHoro sapa. Jlegekt macchbl, SHEprusi CBA3U U
YCTOWYHMBOCTh aTOMHBIX siAep. SAnepHble peakunu. MckyccTBeHHass paJiMOaKTUBHOCTb.
Henenue Tsokensix suep. LlenHas snepHas peakuus. YopasisieMas LETHas peaxkuus.
SAnepubiii  peakrop. llomydyeHue pagMOaKTUBHBIX M30TONOB M UX IIPUMEHEHHUE.
buonornueckoe neicTBUE paIMOAKTUBHBIX U3JIYYEHNUN. DIIEMEHTAPHBIE YACTHULBI.

Hemoncmpauuu
doTod3PhexT.
JInHenyaThIe CIIEKTPBI PA3JIMYHBIX BELIECTB.
N3nyuenue nazepa (KBAaHTOBOTO T€HEPATOPA).
CueTurK MOHU3HUPYIOIINX U3ITYUYECHUM.

7. OBomonus Beenennoit

Crtpoenune u pasButue Becesennoii. Hama 3Be3qnas cucrema — IManaktuka. pyrue
rajakTuku. beckoHeyHocts Bcenennou. Ilonstne o xkocMosoruu. Pacmmpsiromasics
Bcenennasa. Moaens ropsiueid Becenennoit. CtpoeHne U npoucxoxaeHue ['anakTuk.

JBosouusa  3Be3d. IT'umoresa mpoucxoxaeHusi CoJIHEYHOM  CHCTEMBI.
Tepmosnepnslii cunres. [Ipobimema TepmosiiepHoil sHepreTuku. OHeprus CoyiHIA U
3BE3/1. DBOJIOLUS 3BE3/I.
[Tpoucxoxnenre CoaTHEYHON CUCTEMBI.

Hemoncmpayuu
Conuneunas cuctema (MOJAEIb).
dotorpadun miaHeT, ceNaHHbIE C KOCMUYECKUX 30H]I0B.
Kapra JlyHb! u niianer.
Ctpoenue u 3Bostonust BeenenHoil.

PexkoMeH1yeMoe KOJIH4eCTBO YACOB HA OCBOEHHE MPOrPaAMMbI AUCHUIIUHBI:
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 162 yaca, B TOM 4ucie:

- 00s13aTeNbHOM ayIuTOpHON yueOHOI Harpy3ku odydaromerocst 121 gac;

- CaMOCTOSITeNbHOI paboThl oOyyaromerocst 41 yac.



TemaTuveckuii JIaH U coAep:KaHue YUeOHOM JUCUMIIIMHBI (PU3UKA

HaumenoBanme Ne Conep:kanue y4eOHOro MaTepuaJia, JadopaTopHbie padoThl M NPAKTHYECKUE 3AHATHS, Oo0bem YpoBeHb
pa3aesnoB u TeM 3aH. caMoCTOsITe/IbHAsA padoTa o0y4yaromuxcs 4acoB O0CBOEHUS
1 2 3 4 5
BBenenue 1 ®usuka — Hayka O mnpupone. EcrecTBEeHHOHAY4YHBIM METOJ ITO3HAHMS, €r0 BO3MOYKHOCTU U 2 1
rpaHulbl MPUMEHUMOCTH. MonenupoBanue (usndyeckux sBICHUM U mporeccoB. Poib
SKCIIEPUMEHTA U TEOPUH B Ipoliecce Mo3HaHus npupoasl. Ousnyeckne 3aKoHbl. OCHOBHBIE
AJIEMEHTHI PU3UUYECKON KapTUHBI Mupa. Ousnyeckas BeTUYHHA U €€ u3MepeHne. AOCOTIOTHAs
Y OTHOCHUTEJIbHASI MOrpelHOCTh. MexayHapoaHas cucrema equnuil (CH)
2 | JlabopaTtopHas pabdora Nel 2 3
N3ydenne kapThl 3BE3JHOTO HEOA ¢ TOMOIIBIO TTOIBUIKHOUW KapThI
Pa3zpean 1. 16
MexaHnuka
3 | Mexannueckue aBmxeHus. CKOpocTh Tena 2 1
Tema 1.1. 4 | Yckopenne. CB0OOOIHOE MaICHUE TEI 2 1,2
OcHOBBI 5 Bpamenue Ten. [loctynarensHoe nBuxenue. JluneiiHass M yriioBasi CKOpOCTb 2 1,2
KHHEMAaTHKa CamocrositeibHas padora Nel: 2 3
Pemenue 3amnau no reme "OCHOBBI KMHEMATHUKH"
6 3akonsl HeroTOHA. 2 1,2
Tema 1.2. HNuepumanbHble CUCTEMBI OTCUETA
OCHOBBI ITMHAMHUKA 7 Cuna. 3akoH BceMupHOTo TAroteHus. Cuia tpenus. Cuiia ynpyroctu 2 1,2
CamocrosiTesibHast pabora Ne2: 2 3
Pemenue 3amau o reme "OCHOBBI AMHAMUKH"
8 Mexanundeckas pabora. MexaHudeckasi MOITHOCTh. MOIITHOCTh IBUTATENIs 2 1,2
9 Onpenenenre UMITyIbCa CUJIbI M UMITyJIbCa Tena. M3yueHne 3akoHa COXpaHEHHS! UMITYJIbCa U 2 1,2
Tema 1.3. PEaKTUBHOTO JBHKEHUS
3aKOHBI COXpaHEHH S CamocrositeibHas padora Ne3:
B MEXaHHMKe pabota ¢ yd4eOHOW IUTEpaTypoi, HANmMCaHWE KOHCIEKTa Mo Teme: "DOU3HYEeCKHE OCHOBBI 1 1,2
PEaKTUBHOTO JABUKEHUS"
10 | Mexannueckass sHeprus. IloTeHumanbHas W KUHeTHdeckas HHeprus. l3ydeHue 3akoHa 2 1,2
COXpaHEHUs YHEPTUH
CamocrosiTesibHasi padoTa Ned: 2 3

Pemenue 3agau no reme "3aKkoHbI COXpaHEHUs SHEPrUn"




Pazpea 2.

Mouuexyasipaas 26
¢usuka.
TepmoauHaMuka
11 | U3yuyenue ocHoBHBIX nonoxennid MKT, nx onbiTHoe o6ocHoBaHue. MccnenoBanue pazMepoB 2 1
1 Macc MoJiekyJ. OnpezienieHue CUII ¥ SHEPTUU MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.
OOmbsicHeHHEe CBOWCTB Ta3000pa3HOro cocrosHus BemectBa Ha ocHoBe MKT. M3mepenue
CKOPOCTH JIBU)KEHUSI MOJIEKyJ B raze. OnpeaeneHue ATUHbl CBOOOAHOIO Mpobera MoJieKyl B
Tema 2.1. raze. OmnpezelieHne Bakyyma
OCHOBBI 12 | JlaGopaTopHas paGora Ne2 2 3
MOJIEKYJISIPHO — Onpenenenye MIOTHOCTH TBEPIOTO Tema
KUHETHYeCKOM 13 | Onpenenenue uaeanbHoro rasa. M3ydenne ocHoBHoro ypaBHeHuss MKT raszos. M3yuenue 2 1,2
TeOpHH. TEPMOJMHAMHYECKONW MIKanbel Temmeparyp. OmpeneneHue aOCOTIOTHONW TeMIepaTyphl Kak
NneanbHbIi ra3 MEpHbI CpeAHEN KHHETUYECKON SHEPTUU YaCTHII.
CamocrosiTesibHast padora Ne5:
pabota ¢ ydeOHOHM JMTepaTypol, HamucaHue KOHCIekTa 1o Teme: "CrocoObl M3MepeHUs 1 1,2
TEMIIEPATYPbl, BUIbI TEPMOMETPOB"
14 | 3y4yeHue ypaBHEHUs COCTOSIHUS UACAIBHOIO rasa. M3zonporecchl B H1€albHOM ra3e 2 1,2
15 | JlabopaTopHasi paGoTa Ne3 2 3
IIpoBepka 3akona boitns-MapuoTtra
Tema 2.2. 16 | Onpenenenue BHYTpeHHEH »dHeprud W paboThl raza. M3ydeHuwe TmepBOro 3aKoHa
OcHoBBI TEPMOJMHAMUKH, €r0 NMPUMEHEHHE K IpolieccaM B rasze. KosnuyecTBo TEIUIOTHL. YpaBHEHUE 2 1,2
TePMOJIMHAMMKH TEIJIOBOTO OanaHca
CamocrositeibHas padora Ne6: 1 3
Pemenue 3agau nmo treme "[lepBbIil 3aKOH TEPMOJUHAMUKH "
17 | HeoOpaTUMOCTh TEIUIOBBIX TIpoIeccoB. M3yueHne BTOpPOro 3aKOHAa TEPMOIAMHAMUKH.
WN3yuenne npuHmmna aedctBus TemioBod MamuHbl. Omnpenenenune KIIJ[  TemioBoro 2 1,2
nsurarens. TeraoBble IBUTaTeNIN U OXpaHa OKPY KaroIle cpebl
CamocrosiTesibHast padora Ne7: 1 1,2
Pabota co cmnpaBoyHOW W y4eOHOW JHMTEPATypOM, COCTABIICHHE TAOJUIBI OTIUYHN U
npeumyiectB JIBC pa3HbIX TUIIOB
18 | 3ydyeHue CBOWCTB HACHIIIEHHOTO M HEHACHIIIEHHOro mapoB. OmnpeneneHue KpUTHYECKOTrO
COCTOSIHUS BellecTBa. V3yueHne mpoueccoB ucnapeHus: U KuneHus kuakoctu. OObsicHeHne 2 1,2

BJIQXKHOCTHU BO3JyXa




19 | JlaGopaTtopHas padota Ned 2 3
Tema 2.3. Onpenenenne BIaXKHOCTH BO3AyXa
ArperarTHbie 20 | OObsACHEHHE CBOMCTB JKHIKOIO COCTOSHHS BemecrBa Ha ocHoBe MKT. Wsyuenue 2 1,2
COCTOSTHWST BEIIECTBA CMauUBaHUS U KaULIIPHOCTH
U (asoBble MEPEXOABI [ | | JagopaTopnast padora NeS 2 3
Onpenenenne ko3¢ duneHTa MOBEPXHOCTHOIO HATSHKEHUS KUAKOCTH
22 | OObsicHEHHE CBOMCTB TBEPJIOTO cocTosiHUs BemecTBa Ha ocHoBe MKT. M3yuenne amopdHbIX 2 1,2
BEILIECTB U KUJKUX KpUCTAUIOB. M3yueHne MeXaHUYeCKUX CBOMCTB TBEPbIX TEJ
23 | Paccmotpenue nedopmanuu, ee BuaoB. OmpenerneHue aOCOMIOTHOH U OTHOCHTENBHOM
nedopmaruu. M3ydenue 3akona ['yka. M3zydenue temioBoro pacmmpenus tei. [lnaBnenue u 2 1,2
KpUCTAJTU3ALIHS
Pa3nea 3. 40
DJIEeKTPOAUHAMUKA
24 | 3yyeHue B3aWMOJACHCTBHUS 3apsbKEHHBIX Teil. OmnpenesneHue HIEKTPUYECKOro 3apsja. 2 1
N3ydeHue 3akoHa cOXpaHEHHUs JIEKTpUUYECKoro 3apsana. M3ydyenue 3akona Kynona
25 | Usyuenue nanektpuueckoro mnojs. OmnpeneneHue HaNpPsyKEHHOCTH, JIMHUN HaNpsHKEHHOCTH
AJIEKTPUUYECKOTO  TOJIsA, PA0OThI 3JEKTPUYECKOTO TOJs TMpH TEepeMelIeHUH 3apsja, 2 1,2
MOTEHIIMaja, HAMPSDKEHUS. Y CTaHOBJIGHHE CBS3M MEXAY HaNpsyKEHHOCTHIO 3JIEKTPUUYECKOTO
Tema 3.1. TOJIsl U HANIPSDKEHUEM
dnextpuueckoe moje | 26 | [IPOBOJHUKH U UIJICKTPUKH B JICKTPHIECKOM T10JIE 2 1,2
27 | Dnextpudeckast eMKocTb. KoHIeHCaTOpHI 2 1,2
CamocrositesibHast pabora Ne§: 2 3
Pemenue 3anay no teme "OnekTpuueckas EMKOCTh KOHAEHCATOPOB "
28 | JlabopaTopHasi pabora Ne6 2 3
N3ydeHue cBOMCTB KOHAEHCATOPA
CamocrosiTesibHast padora Ne9: 1 1,2
pabora ¢ yueOHOW JuTepaTypol, Hammcanue pedepara 1o Teme "SBiIeHue
BE303JIeKTprudeckoro 3¢ dekra, ero npumeHeHue"
29 | U3yuyeHue MOCTOSIHHOIO 3JeKTpHueckoro Toka. Ompenenenue cuibl Toka, JJC. M3yuyenue
3akoHa Oma niia ydactka uenu. Onpeznenenue conpotusieHus. M3ydenue 3akona Oma st 2 1,2
MOJIHOU IIenH
30 | M3ydeHue HIEKTPUUYECKUX LIENEH C IMOCIEeN0BAaTEIbHBIM W MapajuleIbHbIM COEIUHEHHEM
IIPOBOJIHUKOB. 2 1,2

3aBUCUMOCTD CONPOTUBIIEHUS OT TEMIIEPATYPhI




31 | JlabopaTtopHas pabGota Ne7 2 3
Tema 3.2. Onpenenenne y1eabHOT0 COMPOTUBIIEHUS POBOIHUKA
3akoHbl mocTostHHOTO | 32 | OmpenencHue pabOTBl M MOIIHOCTH JJIEKTPUYECKOro Toka. M3ydenue 3akoHa Jkoymns — 2 2
TOKA Jlenna
33 | JlaGopaTopHas padora Ne§ 2 3
Onpenenenne 3/]C 1 BHyTpEHHETO COMPOTUBIICHUS] ICTOYHUKA TOKA
34 | JlabopaTtopHas padora Ne9 2 3
WccnepoBanue 3aBUCUMOCTH MOITHOCTH OT HAIIPSKEHUS
CamocrositesbHast padora Nel(: 2 3
Pemrenue 3apau no reme "3akOHbI HOCTOSIHHOTO TOKA"
CamocrositeibHas padora Nell:
pabora ¢ yueOHOW JuTepaTypoil, Hammucanwe pedepaToB 1o TemaMm: "SIBieHHe 1 1,2
ceepxnpoBoaumoctu", "[I[puMeHeHne TenjaoBoro AEHCTBUS TOKA B Pa3IMYHBIX TEXHHUYECKUX
ycTpoucTax"
35 | DnekTpuueckuil TOK B MeTaiiax. KoHTakTHas pa3HOCTh MOTEHIIMATIOB 2 1,2
36 | Dnekrponus. 3akoH Dapanes 2 1,2
Tema 3.3. 37 | DNeKTpuYecKuid TOK B MOJYNpPOBOAHUKAX. V3ydeHue CBOWMCTB MOJIYyHPOBOJIHHUKOB, 2 1,2
DJIEKTPUYECKHH TOK COOCTBEHHOM U MPUMECHOH MX TPOBOAUMOCTH
B PasHBIX Cpeaax 38 | JlaGopaTopHasi paGora Nel0 2 3
DNEeKTpUYECKHE CBOMCTBA MOTYIPOBOJHUKOB
39 | JlabopaTtopnas padora Nell 2 3
OrnpeneneHne 31eKTPOXUMHUYECKOT0 SKBUBAJICHTA MEIU
CamocrosiTesbHast padora Nel2: 2 1,2
pabota ¢ ydeOHOHW JMTepaTypol, HamucaHhe KOHCIekTa 1o Teme: "IlomynpoBOTHHUKOBBIC
npubOpHI, UX IPUMEHEHHE"
40 | M3yyeHne MarHuTHOro TmONsS Kak ocoboro Buaa Matepuu. OrmnpeneneHue CHITBI 1,2
B3aUMO/ICICTBUS MapaIeIbHBIX TOKOB 2
41 | Onpenenenue cwibl AmIiiepa, MarHUTHOM MHAYKIMM, MAarHMTHOTO TOTOKa. M3yudeHue
Tema 3.4. IIPUHLNIIA IEUCTBUSA dJIEKTpoABUrarels. J(elMcTBUe MarHUTHOTO MOJIS HAa ABUXKYIIUKCS 3apsl. 2 1,2
MarauTHoe 1moJjie Onpenenenne cuibl JlopeHna
42 | U3yyeHue MarHUTHBIX CBOWMCTB BemlecTB. M3ydeHue mpuOOpPOB MarHUTORJICKTPHUUECKOW H 2 1,2

SHCKTpOMaFHHTHOﬁ CUCTEMBI

CamocrositeibHass pabora Nel3:




paborta ¢ y4eOHOU nHUTEepaTypoM, cocraBieHrne Tabmuiel: "Knaccudukaius BEmecTB Mo ux 4 1,2
MarHUTHBIM CBOMCTBaM".
Harmmmcanne pedepara o reme: "HamarununBanue gpeppomaraernkon. Touka Kropu"
43 | 3y4yeHue gaBi€HUS JIEKTPOMarHUTHON MHIYKIIMH, 3aKOHA 3JIEKTPOMArHUTHON MHYKIIMH.
N3ydyenue 3akona JleHma i 3JIEKTPOMArHUTHOM WHAYKIMU. OnpeneneHue BUXPEBOTO 2 1,2
Tema 3.5. ANEKTPUYECKOTO TOJIsI, BUXPEBOTO TOKA.
DJIEeKTPOMATrHUTHASA N3yuenue sBieHns: camouHayKuuu. OnpeeneHne 3JHepruu MarHuTHOTO MOJIsl.
HHIYKIHUS CamocrosiTesibHas padora Nel4: 2 3
Pemrenue 3agau no reme "DeKTpOMAarHUTHAS UHTYKIHS"
CamocrositeibHas padora NelS:
pabota ¢ y4ueOHOW JMTEepaTypoH, MOATOTOBKA cOOOmIeHHUs MO Teme: "Buasl comHedHOM 2 1,2
AKTUBHOCTH, €€ MPOSIBJICHUS B MIPOLIECCAX, MPOUCXOAS[IINX HA 3emiie, BIUSHUE Ha YeloBeka'

Pa3znen 4. 12
KoJie0anus 1 BOJIHBI

Tema 4.1. 44 | KonebarenbHble IBHKEHUS. MaTeMaTHYECKUN MasSTHUK. BOJTHBI M X XapaKTepUCTUKHI 2 1,2

Mexanuueckue CamocrosTeibHasi pagora Nel6: 2 3
KO0J1e0aHHSI U BOJIHBI Pemenue 3anay no teme "Mexannyeckue KoyeOaHus U BOJIHbBI"

Tema 4.2. 45 | U3yuyenue nepemMeHHOro Toka. [losyyeHne mepeMeHHOro Toka Mpu PaBHOMEPHOM BpallEHUH
JIeKTPOMATHUTHBIE BUTKA B OJTHOPOJHOM MAarHUTHOM TIOJI€. 2 1,2
K0JICOAHUS ¥ BOJIHBI HetictBytomue 3HaueHuss DJIC, HampspkeHUss U CWIIbI TIepeMeHHOro Toka. KoHuaeHcaTop u

KaTyIIKa B LIEIM IEPEMEHHOI0 TOKA. DJIEKTPUUYECKUI PE30HAHC.

46 | IlpeoOpazoBanue mnepeMeHHOro Toka. Tpancdopmarop. IlpousBoacTBo, mnepemaya u
notpebaenue 3nmekTporHeprun. KonedarenpHblii KOHTYp. [IpeBpalieHne SHEPTHH B 3aKPHITOM 2 1,2
KoJieOaTeIbHOM KOHTYPE.

47 | JlabopaTopHasi padora Nel2 2 3
YcrpoiicTBo U paboTa Tpanchopmaropa
CamocrositeibHas pabora Nel7: 1 1,2
pabora ¢ y4eOHOW IUTEpaTypoil, cocTaBieHHe KoOHCIeKkTa "Buuel TpancdopmaTopos, ux
npuMeHeHue"

Tema 4.3. 48 | DIEKTPOMAarHUTHOE MOJIE€ U AJIEKTPOMArHUTHHIE BOJTHBI 2 1,2
3HeKTl::)1:{1il::HTHHe 49 | Uzob6perenue paguo A.C. ITornoBeM. [IpUHIUIIBI paguOCBSI3U U TEIEBUICHHUS 2 1,2

Pa3pea 5. 14

Ontuka




Tema 5.1.
BoaHoBasi onTuka

50

[IpencraBnenue o mnpupone cBera. OnpeneneHHe CBeTa Kak 3JIEKTPOMAarHUTHOW BOJIHBI.
N3mepenne cKkopocTu cBeTa

1,2

CamocrositeibHas padora Nel8:
pabota ¢ y4eOHOI JHUTEepaTypol, COCTaBlIeHHE KOHCIEKTOB Ha TeMbl: "CIOCOOBI M3MEpECHHS
ckopoctu cBeta", "MICTOUHMKH pa3IMYHOro u3irydeHus Bo Beenennoit"

1,2

51

CBeTOBOI TOTOK U OCBEIIEHHOCTH

52

N3yyeHnne 3akOHOB OTpaXeHHsI U IpesiomyieHus cBera. OmnpesieneHue MoJIHOTO BHYTPEHHETO
OTpaXKEHUS

1,2

53

JlabopaTopHasi paGora Nel3
Omnpenenenne nokasaTesnst PeJoOMIICHNs CTEKIIA

54

W3ydenue sapneHuit nHTEpHEpeHINN U AU(PaKIN CBETA.
Onpenenenre TUCIEPCUN CBETA

1,2

55

JlaGoparopHnasi padora Nel4
Ha6mronenue natepdepenimy u Audpakiiud CBeTa

56

HSyLICHI/IC PAa3IMYHBIX BUAOB 3JICKTPOMArHUTHOI'O M3JIYYCHUSA, UX CBOMCTB H IMPAKTUYCCKOI'0
MMPUMCHCHUS

1,2

CamocrositeibHas pabora Nel9:
Pemienue 3a1a4 Ha 3aKOHbBI OTPAXKEHUS U NTPEJIOMIICHUS CBETA

Pa3pea 6.
CrtpoeHue atoma u
KBaHTOBas pusuka

Tema 6.1.
KBanToBas onTuka

57

[ToHsiTue 0 BOTHOBBIX M KBAaHTOBBIX CBOMCTBax u3iyuyeHus. JlaBinenue cera. OnbiThl [1.H.
Jlebenena

1,2

58

Wzyuenue BHemHero ¢otoddpdekra, ero 3akoHoB. OObsicHeHue ¢orodddexkra Ha OCHOBE
KBAHTOBOW TEOPHUH.

Nzyuyenne BHyTpeHHero Qorodddexra. TexHuueckue YCTpPOWCTBA, OCHOBAaHHBIE Ha
ucrnonb3oBaHuu pororddexra.

1,2

CamocrositeibHass pabora Ne20:
Pemenue 3amau Ha 3akoHbI BHeMHETo GoTtodrddexra

CamocTrosiTesbHasi padora Ne21:
pabora c yueOHOI nuTepaTypoil, HamucaHue pedepaToB Ha TeMmbl: "DOTO3JIEMEHTHI, HUX
npuMmeHenue", "SBneHue JroMuHecIeHIUN"

1,2

Tema 6.2.
du3zuka atoMa "

59

N3yuenue cTpoeHus aroma: TuTaHeTapHass MOAEb U Mojelb bopa. OObsICHEHHE TTOTJIONICHUS
" UCITYCKaHHuA CBCTAa aTOMOM. Ksanrosanue OHCPIHHU. HpI/IHI_[I/IH I[CﬁCTBHH 1 HUCIIOJIB30BaHUC

1,2




aTOMHOTIO siApa

Jasepa.

PagnoaktuBHoCcTh. CocTaB aToOMHOrO sigpa. OHeprusi cBsizu. CBs3b MacChl W JHEPTHH.
Snepubie cuibl. 30TONBL. SnepHbIe peakiuy.

Henenne Tsoxensix saep. Llennas saepHas peakuus. SnepHsiil peaktop. flnepHas SHepreTuka.
PannoakTuBHBIE H3ITyUEHUS U UX BO3JCHCTBUE HA )KUBbIE OPTAHU3MBI.

60 | JlabopaTopHas padora NelS 2 3
W3ydeHnue criekTpoB 3apsyKEHHBIX YaCTHUI]
CamocrosiTesibHasi padoTa Ne22:
pabota c yd4eOHOH JUTepaTypoi, cocTaBleHHWE KOHCIeKkTa Ha Ttemy: "[lomydenue 3 1,2
paaOaKTUBHBIX U30TOIOB, KX MPUMEHEHHE"
Pa3zpen 7.
JBoJIIONUA 2
Bcenennoii
Tema 7.1. 61 | TepMosiaepHBI CHUHTE3, YCIOBHUS €r0 OCYIIECTBIEHUS. bamaHCc sHEpruu mpu TEpMOSAEPHBIX
TepmosinepHbIi peakuusx. 2 1,2
CHHTE3 Crpoenne Connua u 38e37. JHeprus ConHIa 1 3B€3/. JBOJIOIHUS 3BE3].
CamocrosiTesibHast padboTa Ne23:
pabota ¢ y4yeOHOW nHWTEepaTypod, MOATOTOBKA cooOmeHus mo Teme: "OOpa3oBaHue u 2 1,2
ABOJIIOLIMSI 3BE3 1"
DopMa KOHTPOJIA - IK3aMeH
Bcero ¢ camocTosiTe/IbHOM padoToii 162

J1s XapaKTepHuCTHKH YPOBHS OCBOCHHS Y4eOHOI0 MaTepuasia HCIOJb3YIOTCS ciledyolue 0003HAYeHns

1 — 03HaKOMHUTENBHBIN (Y3HaBaHUE paHee N3yUYCHHBIX 00BEKTOB, CBOIMCTB);

2 — penpoayKTHBHBIN (BBITOJHEHHE ACITEIBHOCTU IO 00pa3ily, UHCTPYKIMU WIIM TIOJ] PYKOBOJICTBOM);

3 — IpOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJIHEHHE JAEATEIbHOCTH, peIlieHUe TPOOIEMHBIX 3aj1a4)




TEMATHUYECKOE IIJTAHUPOBAHUE

TEXHUYECKUI ITPODUJIIb ITPOGECCHUOHAJIBHOTO
OBPA3OBAHIS

[Ipn peanuzanuu cojepkaHusi 001Ie00pa3oBaTeIbHON y4eOHOM JAUCIUTIIIMHBI
«®uzuka» B mnpeaenax ocBoeHus OIIOIT CIIO nHa ©6a3e OCHOBHOTO OOILEro
oOpa3zoBanus ¢ moiydeHueM cpeanero obmiero obpaszoBanus (IITIKPC, TIIICC3)
MaKcHUMaJjbHas yuyeOHasi Harpy3ka oOy4aroluXcsi COCTaBIISCT:
no crneuranbHocTAM CIIO Texuuueckoro npoduins — 162 yaca U3 HUX:

- ayauTopHas (oOs3aTenpHasl) Harpy3ka OOydYarolIuxcs, BKIJIIOYash JabopaTOpHbBIC
pabotei— 121 yac;
- BHEAYIMTOPHAs caMOCTOsITebHasl paboTa cTy1eHTOB — 41 yac.

ECTECTBEHHOHAYYHbI ITPO®UJIb TPOGECCUOHAJIBHOI'O
OBPA30OBAHNA

[lpn peanmzamuu coxepxkaHus 00IIE00Pa30BATENBHON YYCOHOW JTUCIUTITAHBI
«Duzukay B mpenenax ocBoenus OIIOII CIIO na 06a3e OCHOBHOTO OOIIETO
oOpa3zoBanusi ¢ moiyudeHueM cpeanero obOmiero obOpaszoBanus (IITIKPC, TIIICC3)

Buna yueOHoii padoThI KouunyecTBo 4acoB
AynutopHble 3ansatus. Coaepxxanue IIpodeccun CrnennanbHOCTH
00y4eHust Cl1O Cl1O
Brenenue 2 3
1. MexaHunka 38 24
2. Monexynsapras ¢usuka. TepmoauHaMuka 24 14
3. DIeKTpoauHaAMUKa 54 30
4. KonebaHus 1 BOJIHBI 26 18
5. OnTuka 14 10
6. DeMeHTHl KBAaHTOBOM (pr3uKH 14 12
7. OBomonus Beenennoit 8 10
Hroro 180 121
BueaynuTopHasi camocTosiTeJibHAs padoTa

[ToaroToBka yCTHBIX BBICTYILICHHM 11O 90 41
3a/IaHHBIM T€MaM, 3CCE, JIOKJIAJI0B,
pedepatoB, MHIMBUIyaIbHOTO MPOEKTa C
UCIOJIb30BaHNEM MH(POPMAITMOHHBIX
TEXHOJIOTUH U Ap.

Ilpomesccymounaa ammecmayusn 6 popme ouggepenyuposannozo 3auema uau
IK3ameHa

Bcero 270 162




MaKCHUMaJIbHas1 yqe6Ha;1 Harpy3ka 06yqa}01unxc51 COCTaBJIACT:

- mo crnenuanbHOCTIM CIIO ectectBeHHOHay4YHOTO Tpoduist — 145 gacos, u3
HUX ayauTOpHas (00s3aTebHas) Harpy3Ka 00yJYaromuXxcs, BKIIOYas 1Ja0opaTOpHbIE

pabotel, — 97 YacoB; BHeAyJUTOpHAs CAMOCTOSITEIbHAsT paboTa CTyJeHTOB — 48
qacCoB.

Bup yueOHoii paboTbl KonuyectBo 4yacos
AynuTopHble 3ansaTus. Coaep:xanue Ipogeccnu CrnennanbHOCTH
00y4eHust (0110 (0110
BBenenue 2 3
1. Mexanuka 38 24
2. Monexymnsipaas ¢pusnka. TepMoguHaMuKa 24 14
3. DHeKTpoauHAMUKA 54 30
4. KonebaHust v BOJHBI 26 18
5. Ontuka 14 10
6. DIIEMEHTHI KBAaHTOBOU (PU3UKH 14 12
7. OBontonus Beenennoit 8 10
Hroro 180 121

BHeayauTopHasi camocTosiTe/ibHAsi padoTa
[ToaroroBka yCTHBIX BBICTYIIJIEHUM MO 90 41
3a/IaHHBIM TEMaM, 3CCe, JOKIJIAJI0B,
pedepatoB, HHAUBHIYAILHOTO MPOEKTA C
UCTIOJIb30BaHUEM MH(POPMAITMOHHBIX
TEXHOJIOTHH U Ap.
Ilpomesicymounaa ammecmayua 6 ¢opme oughgpepenyuposannozo 3auema uau
IK3amMeHa
Bcero 270 162

DoH 1B OIIEHOYHBIX CPEJICTB JIJIS peaTu3auu JUCIUTIIIAHbI

[IpomexxyTounass arrectanus oOydaromuxcs B ¢GopMme SK3aMeHa
MIPOBOJUTCS BO BpPEMS CECCH, KOTOPBIMU 3aKaHYMBACTCS KaXKJbId CEMECTp.
Jns  arrectanmu  oOy4aroIMXCsl HAa COOTBETCTBHE MX NEPCOHATBHBIX
JTOCTHXEHUH rmodTarmabiM TpedoBanmusM OITOIT mo cnenuanbHOCTH KOJIISK

CO37aeT W yTBepkKaaeT (HOHIBI OIEHOYHBIX CPEACTB JJIsi TIPOBEICHUS
MPOMEKYTOUHOM aTTeCTallud U MO3BOJSIONIME OLEHUTHh 3HAHUS, YMEHHUS U
OCBOCHHBIC KOMIICTCHIIUH.



OtH QOHJIBI BKIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI U THUIIOBBIE 3aaHUs IS
MPAKTUYECKUX 3aHATUM, KOHTPOJIBHBIX PabOT, 3a4€TOB M DK3aMEHOB; TECTHI;
MPUMEPHYIO TEMaTUKY KYpCOBBIX paboT, pedepaToB W T.I., a TaKXKE HHBIC
GbOpMBI  KOHTPOJIS, TO3BOJIAIONIME OLEHUTh CTENeHb CHOPMHUPOBAHHOCTH
KOMIIETEHIINNA 00yYarouxcsl.

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JIEATEJILHOCTU

CTYZAEHTOB

Conep:xkanue
00yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH CTYA¢HTOB
(Ha ypoBHe y4eOHBIX 1elCTBHI)

BBenenue

YMeHus TOCTaHOBKU 1ieJIel AeSITeTbHOCTH, TUIAaHUPOBAHUS COOCTBEHHOM 1eATEIbHOCTH
JUTSL TOCTUKEHUS TTOCTaBICHHBIX 1EJIeH, MPeIBUICHUS] BO3MOXKHBIX PE3YyJIbTaTOB ATUX
NEUCTBUN, OpraHn3al[ii CAMOKOHTPOJIS M OLIEHKH MOJIy4EHHBIX PE3yJIbTAaTOB.
Pa3BuTHE CIIOCOOHOCTH SICHO U TOYHO U3JIaraTh CBOU MBICIH, TOTUYECKU
00OCHOBBIBaTh CBOIO TOUKY 3pEHUs, BOCIIPUHUMATh U aHAJTU3UPOBATh MHEHUS
cOOEeCeTHUKOB, MTPU3HABAs TIPABO APYTOTO YEIOBEKa HA NHOE MHEHHE.

[IpousBenenne namMepeHus: PU3NYECKUX BETUUYHMH U OLIEHKA IPAHULIBI TOTPEHIHOCTEH
U3MEPECHUM.

[Ipeacrarnenune rpaHUIIbl OTPEITHOCTENH U3MEPEHHH MPU TTOCTPOSHUHU TPaUKOB.
YMeHue BBICKa3bIBaTh TUTIOTE3bI 111 O0BSICHEHUS HAOTIOAaeMbIX SIBIICHUH.

YMenue npeajaratb MOJEIH SIBICHUH.

VYkazaHue rpaHull TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.

N310xeHne OCHOBHBIX MOJIOKEHUH COBPEMEHHON HAYYHON KapTUHBI MUpA.
[TpuBeneHre TPUMEPOB BIUSHUS OTKPHITUH B U3UKE HA IPOTPECC B TEXHUKE U
TEXHOJIOTMH MPOU3BOJICTBA.

Hcnonb3oBanue MHTEpHETA /U1 TOUCKA HHPOPMALIUU

1. MEXAHUKA

Kunemamuxa

[IpeacraBieHne MEXaHMYECKOTO ABUKEHUS Tela YPaBHEHUSIMU 3aBUCUMOCTH
KOOPJHMHAT U MPOEKIIUEH CKOPOCTH OT BpeMeHH. [IpeacTaBieHrne MeXaHM4eCKOro
JBUKCHHSI TeJa rpaKaMu 3aBUCUMOCTH KOOPIUHAT U MPOEKIIHEH CKOPOCTH OT
BPEMCHH.

Ornpenenenne KOOpAUHAT MPONUIEHHOTO MyTH, CKOPOCTH U YCKOPEHUS Tea 1o
rpadukaM 3aBUCUMOCTH KOOPJIMHAT U MTPOCKIIUN CKOPOCTH OT BpeMeHu. OnpeneneHue
KOOPJAMHAT MPONAEHHOTO IMyTH, CKOPOCTU U YCKOPEHUS TEJIa 110 YPAaBHEHUSM
3aBUCUMOCTH KOOPJIMHAT U MIPOCKIIUH CKOPOCTH OT BPEMEHH.

[IpoBeaeHne CpaBHUTENBHOTO aHAJIW3a PABHOMEPHOI'O U PAaBHONIEPEMEHHOTO
TIBUKECHUH.

VYkazaHue UCIONb30BAHUS MOCTYNATEIBHOTO U BPALATEIbHOTO ABUKEHUN B TEXHUKE.
[Ipuobperenure onbiTa pabOTHI B TPYIIIE C BHIMOIHEHUEM PA3TUIHBIX COITHATBHBIX
ponen.

Pa3paboTka BO3MOKHOW CHCTEMBI ICUCTBUN U KOHCTPYKITUU IS
AKCIEPUMEHTAIILHOTO OMPEIeNIeHNs KHHEMAaTUYECKUX BEJTMYUH.

[Tpencrarnenne nHGOPMAITUU O BUAAX JBWKEHHUS B BHJIC TAOTHUIIBI

3akonbl
coxpanenus 6
Mexauuke

IIpuMeHeHHe 3aK0HA COXpAaHEHUs UMITYJIbCa JJI BBIYUCIICHUS U3MEHEHUN CKOPOCTEN
TeJ NPU UX B3aUMOJCHCTBUSIX.

N3mepenue paboThI CU 1 UI3MEHEHHE KHHETUYECKOW SHEPTuu Tena. Beruucienue
paloThI CUJT ¥ U3MEHEHUSI KWHETUYECKON SHEPTUH Tela.

Brluncnenue noTeHaibHOM 3HEPTUU TEl B TPaBUTALMOHHOM Toje. OnpeneneHue
NOTEHIMAJIbHON 3HEPIrUH yIPYyro 1e)OpMHUPOBAHHOIO TeJla 110 U3BECTHOM aedopmanuu




1 )KECTKOCTH TeJa.

[IpuMeHeHne 3aKk0oHa COXpaHEHUsI MEXaHUYECKOM SHEPTUHU MIPU pacueTax pe3yJbTaToB
B3aMMO/JICHCTBUI T rpaBUTALIMOHHBIMU CHUJIAMH U CHJIAMU YTIPYTOCTH.

VYkazaHue rpaHui] NPUMEHUMOCTH 3aKOHOB MEXaHUKH.

VYkazanue y4eOHBIX JUCIHUILIINH, IPH U3YYEHUH KOTOPBIX UCIOIB3YIOTCS 3aKOHBI
COXPaHEHHUS




Conepxanue

XapaKTepI/ICTHRa OCHOBHBIX BUI0B A€ATECJIbHOCTH CTYICHTOB

o0y4eHuUs1 (Ha ypoBHe y4eOHBIX JelCTBHI)
2. OCHOBBI MOJIEKYJISIPHOW ®U3UKHA U TEPMOJJUHAMMKHA
Ochosbi BrImonHeHue SKCIIepUMEHTOB, CITYKAIIUX T 000CHOBAHUS MOJICKYJIISIPHO-
MOJEKYIAPHOU kuHeTndeckoit Teopun (MKT).
KUHemu4eckoul Penrenue 3a1a4 ¢ mpuMeHEHNEM OCHOBHOTO YpaBHEHHS MOJICKYJISIPHO-
meopuu. KMHETHYECKOW TEOPHH T'a30B.

Hoeanvuwiui 2az

Omnpenenenue mapaMeTpoB BEMIECTBA B Ta3000pa3HOM COCTOSIHUM HA OCHOBAHHH
ypaBHEHUS COCTOSTHUS WICATBHOTO Ta3a.

Omnpenenenre mapaMeTpPOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH U
MpoHCXOoAAIINX mporiecco mo rpadukam 3aBucumoctu p (T), V (T), p (V).
OkcnepumeHTanibHOE rccnenoBanue 3asucumoctu p (T), V (T), p (V).
[Ipencrarnenue B Buje rpadKoB H30XOPHOTO, H300apHOTO U U30TEPMUUYECKOTO
MIPOIIECCOB.

Brruucnenue cpennelt KHHETHYECKON SHEPTUHU TETUIOBOTO JIBUKEHUSI MOJIEKYIT 110
M3BECTHOM TeMIepaType BEIIeCTBa.

BrickassiBanue rumores it O0ObICHEHNS HAOIIOJAEMBIX SIBJICHUN. Y Ka3aHue
rpaHull IPUMEHUMOCTH MOJIENN «UJI€abHbIN ra3» u 3akoHoB MKT

OcHosbl
MepMOOUHAMUKU

W3mepenune KoamdecTBa TEIUIOTHI B ITpoLeccax Temionepenadyu. Pacyer
KOJINYECTBA TEIJIOThI, HEOOXOIMMOTO JIJIsl OCYIIECTBICHHUS 3aJJaHHOTO MTpOIecca C
Teronepenaydeii. Pacyer n3MeHeHusl BHYTPEHHEH SHEPTHH Tell, PaOOThI U
IIEpPEJaHHOr0 KOJMYECTBA TEIUIOTHI C UCIOIb30BAaHUEM IIEPBOTO 3aKOHA
TEPMOJUHAMUKH.

Pacuet paboTbl, COBEpIIEHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).
Beruncnenue paboThl raza, COBEpIIEHHON IPU U3MEHEHUU COCTOSHUS 110
3aMKHyTOMY LKITy. Berancnenne KITJ[ npu coBepiieHnu razom paboThl B
poreccax N3MEHEHHs COCTOSIHUS [0 3aMKHYTOMY LUKITY. OObsiCHEHUE
MIPUHIUIIOB ACWCTBUS TEIUIOBBIX MAIIMH. JleMOHCTpaIus poiu (pU3NKH B
CO3/IaHHUHU U COBEPIICHCTBOBAHUY TEIUIOBBIX JIBUTATEIICH.

W3noxeHne CyTH 3KOJIOTHYECKUX MPo0IeM, 00YCIOBIEHHBIX pab0OTOM TEIUIOBBIX
JBUTATEJICH U NMPENIIOKEHUE IIyTH UX PEILICHUS.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKHU. Y MEHHE BECTH
JIUAJIOT, BBICIYIINBATh MHEHUE ONIIOHEHTA, y4aCTBOBATh B JUCKYCCHH, OTKPBITO
BBIPaXKaTh U OTCTaUBaTh CBOIO TOUKY 3PEHUSI.

VYkazaHue y4eOHbIX JUCLUIUINH, IPH U3YYEHUH KOTOPBIX UCHOJIb3YIOT yUEOHBIH
Matepuan « OCHOBBI TEPMOJUHAMKN

Ceoticmsa napos,
JrcuoKocmeil,
meepovlx mei

W3mepenue BIaXHOCTH BO3TyXa.

Pacuer konmuecTBa TEMIOTHI, HEOOXOAUMOTIO I OCYIIECTBIECHUS Mpolecca
repexo/ia BEIIECTBA U3 OJJHOTO arperaTHOro0 COCTOSIHUS B JIPYTO€.
DKCIEpUMEHTAIILHOE UCCIIEIOBAHUE TEIJIOBBIX CBOMCTB BelllecTBa. [IpuBenenue
PUMEPOB KaIWUISIPHBIX SBJICHUN B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanue MeXaHMYECKUX CBOMCTB TBEPABIX Teil. [Ipumenenne pusnueckux
MOHATHIA U 3aKOHOB B Y4eOHOM Matepuae mpo(eccnoHAIbHOTO XapaKkTepa.
Hcnons3oBanue MuTepHeTa 15 morcka nH(Gopmanuu o pa3paboTkax u
MPUMEHEHHSIX COBPEMEHHBIX TBEPBIX U aMOP(PHBIX MaTepHAIOB




Conep:xanue

XapaKTepl/ICTﬂKa OCHOBHBIX BUAOB I€ATECJIBHOCTH CTYACHTOB

00y4eHust (Ha ypoBHe yueOHBIX JeiicTBHI)
3. 3JIEKTPOAUHAMUKA
Onexmpocmamuka | Berauciienre cuil B3auMOICMCTBUSI TOUEUHBIX 3JIEKTPUUYECKUX 3aPSIO0B.

Brruncnenne HanpsHyKEHHOCTH 3JIEKTPUUECKOTO MOJIS OJTHOTO ¥ HECKOIBKUX
TOYEYHBIX JICKTPUUECKUX 3apsI0B.

Brruncnenue noreHnuana 31eKTpUIECKOro oI OJHOTO U HECKOJIBKUX TOYEYHBIX
NEKTPUYECKUX 3apA10B. M3MepeHne pasHOCTH IOTEHIIUANIOB.

N3mepenne 3Hepruu 3IEKTPUYECKOTO OIS 3apsKEHHOT0 KOHEHCATOopA.
Beruncnenue sHeprun MEKTPUIECKOTO MO 3apsHKEHHOI0 KOHIEHCATOPA.
PazpaboTka riaHa 1 BO3MOKHOW CXEMbI AEUCTBHUI SKCIIEPUMEHTAIBLHOTO
OIIpEeEIICHUS DJIEKTPOEMKOCTH KOHICHCATOPpa U TUAIEKTPUYECKOU
IIPOHUILIAEMOCTH BEILIECTBA.

IIpoBeneHne cpaBHUTENBHOIO aHAJIN3a TPABUTALIMOHHOTO U AJIEKTPOCTaTUYECKOIO
IoJIeN

Tlocmosinnwiti mox

N3Mepenne MOIIHOCTH AeKTpuueckoro Toka. Mamepenune 2J1C n BHyTpeHHETr0
CONMPOTUBJICHHUA UCTOYHHKA TOKA.

BrinonHenue pacueToB CHIIBI TOKA U HAMPSHKEHUI HA ydacTKax 3JIEKTPUUECKUX
neneil. OObsICHEHNE HAa IPUMEPE HIIEKTPUUYECKOH IIeTIH C IBYMsI HCTOYHHKAMU
toka (2J1C), B KakoM ciIydae HCTOYHHK AJICKTPUIECCKON SHEPTUU paboTaeT B
peXHUMe TeHepaTopa, a B KAKOM — B PEKUME TOTpeOUTes.

Omnpenenenue TemMnepaTypbl HUTH HakaduBaHUs. M3MepeHune 3J1eKTpuiIecKoro
3apsjia AIEKTPOHA.

CHsiTHE BOJIbTAaMIIEPHOW XapaKTEePUCTUKHU AUOA.

[IpoBeneHne cpaBHUTENBHOIO aHAINM3A MTOTYITPOBOAHUKOBBIX TMOIOB U TPHOJIOB.
Hcnonb3oBanue MHTEpHETA U1 TOMCKA HH(POPMALIMU O TIEPCIIEKTHBAX PAa3BUTHUS
MOJYIPOBOJHUKOBOM TEXHUKH. Y CTAHOBKA IPUYMHHO-CIIEICTBEHHBIX CBSI3EH

Maenummnuvie
S6JIeHUSL

N3Mepenre MHAYKIIMUM MarHUTHOTO MOJIsL. Beruucinenue cuil, JeMCTBYIOIINX Ha
MPOBOJHUK C TOKOM B MAarHUTHOM I1OJI€E.

Brruncnenue cuii, JeNCTBYIOINX HA 3JIEKTPUYECKUM 3apsif, IBUKYLIUICS B
MarHuTHOM II0JIC.

HccnenoBanue ABIEHUN 3JEKTPOMArHUTHON MHIYKIIMU, CAMOMHTYKIUH.
Brrunciienue sHepruu MarHuTHOTO TOJISL.

OOBsicHEeHNEe TTPUHITUTIA ICHCTBUS AICKTPOIBUTATEIIS.

OObsicHEeHrEe TTPUHITUTIA ACHCTBUS T€HEPATOPa JIEKTPUUECKOTO TOKA U
ANEKTPOU3MEPUTETHHBIX TPUOOPOB. OOBSICHEHHE TPUHITHUITA JEHCTBHUSI Macc-
cnektporpada, yCKopuTelen 3apsukeHHBIX yacTuil. O0BsICHEHUE POJIM MarHUTHOTO
1oJist 3eMJIM B KU3HU PACTEHUM, )KUBOTHBIX, YEJIOBEKA.

[IpuBenenre npuMepoB MPAKTUYECKOTO MPUMEHEHUS U3YUYECHHBIX SBICHUM,
3aKOHOB, MPUOOPOB, YCTPOKHCTB.

[IpoBeneHne CpaBHUTEIBLHOIO AHAIM3A CBOMCTB AJIEKTPOCTATUYECKOTO,
MAarHUTHOTO U BUXPEBOTO AIEKTPUUYECKUX TTOJIEH.

OObsicHeHrE Ha MPUMEPE MATHUTHBIX SBIICHUH, MOYeMy (GU3UKY MOKHO
paccMaTpuBaTh KaKk METAIUCIUIIIIUHY




Conep:xanue

XapaKTepMCTmca OCHOBHBIX BU0B 1€ATCJIbHOCTH CTYICHTOB

o0yueHust (Ha ypoBHe yueOHBIX JeiicTBHI)
4. KOJIEBAHUSA U BOJIHbI
Mexanuueckue HccnenoBanue 3aBUCHMOCTH TIEPHOJIa KOJICOAHHI MAaTEMAaTHUECKOTO MasiTHUKA
Konebanus OT €ro JJIMHBI, MAaCChl U aMIUIUTYAbI Kosiebanuii. MccnenoBanue 3aBucCuMoCTr

nepuoja KojaebaHuii rpy3a Ha MPY>KUHE OT €r0 MacChl M )KECTKOCTH MPYKUHBI.
Beruncnenue nmepuojia KoJieOaH! MaTeMaTHIECKOT0 MasTHUKA 11O U3BECTHOMY
3HAYEHUIO €ro JJIMHBI. Beruncienue nepuoaa Konebanuii rpysa Ha MpyKHUHE 1O
W3BECTHBIM 3HAYCHHSIM €TI0 MACChI U )KECTKOCTH TPY>KHHBI.

BripaboTka HaBBIKOB BOCIIPUHUMATD, aHAJTM3UPOBATh, IIepepadbaThiBaTh U
MPEIbABIATH HHPOPMAIMIO B COOTBETCTBHH C ITOCTABJICHHBIMHU 33IaYaMH.
[IpuBeneHre npruMepoOB aBTOKOJICOATENBHBIX MEXaHUUECKUX CHCTEM.
[IpoBenenue knaccupukanuy KojacoaHmi

Ynpyeue sonnvl

N3mepenne nuHbI 3BYKOBOW BOJTHBI 110 Pe3yJIbTaTaM HaOJI0ICHUMA
UHTEpEPEHINH 3BYKOBBIX BOJIH.

Hab6nronenue u o0bsicHeHHE SBICHUN HHTEpPepeHInH 1 Tu(paKium
MEXAaHUYECCKUX BOJIH.

[IpencraBienue obaacTeil mpuMeHEHHs YIbTpa3ByKa U MEPCIEKTUBBI €r0
HCIIOJIB30BaHUA B Pa3JIMYHBIX O6HaCT5IX HAaYyKH, TCXHUKHU, B MCAUIIUHC.
W3noxxeHue CyTu 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX C BO3JICHCTBUEM
3BYKOBBIX BOJIH Ha OpTaHU3M YCJIOBCKaA

Dnekmpomaznummwle
Konebanus

Habmoienue ocuusiorpaMm rapMOHUYECKUX KojieO0aHui CHIIbI TOKA B LIEITH.
H3mepenue 35ekTpoeMKoCcTH KoHieHcaTopa. M3Mepenne nHAYKTUBHOCTh
KaTYIIKH.

UccnenoBanue siBIEHUS 3JIEKTPUUYECKOTO PE30HAHCA B TTOCIIEIOBATEIbHOMN
LEMu.

[IpoBenenue ananoruu Mexay GU3NIECKUMU BEIMYMHAMH,
XapaKTepU3YIOUIMMH MEXaHUYECKYIO U JIEKTPOMArHUTHYIO KojiebaTeabHbIe
CHUCTCMBI.

Pacuer 3HaueHUI CUIIbI TOKA M HATIPSKEHUSI HA DJIEMEHTaX LENu epeMEHHOTr0
TOKA.

WccnenoBanue npuHIuna nelcteus Tpancpopmaropa. Mccnenoranue
IIPUHIUIIA ACUCTBUS F€HEPATOPa IIEPEMEHHOI0 TOKA.

Hcnons3oBanue MuTepHeTa 1715 morucka HH(OPMALIUK O COBPEMEHHBIX
crocobax nepeaaydun AIEKTPOIHEPTUU

3JZ€Kmp0MGZHMH1Hbl€
60JIHbl

OcymiecTBieHre paguonepeiayu u paauonpuema. Mceienoanmue cBOUCTB
AJICKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIILHOTO TeedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOLICHHS K U3y4aeMbIM Ha ypoKax (PU3MKU 00bEKTaM
¥ OCBaMBaeMbIM BHJIaM JeATeTbHOCTH. OOBSICHEHNE TIPUHITUITHATBHOTO
pasyinuus NpUPOIBI YIIPYTUX U 3JIEKTPOMAarHUTHBIX BOJIH. M310keHne cyTn
9KOJIOTUYECKHX MPOOJIEM, CBA3AHHBIX C DJICKTPOMAarHUTHBIMHU KOJICOAaHUSIMHU 1
BOJIHAMMN.

OO0BsicHEeHHE POJIN AIEKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX MCCIICIOBAHUIX
Bcenennoit




Conep:xkanue

XapaKTepl/ICTﬂKa OCHOBHBIX BUAOB I€ATECJIBHOCTH CTYACHTOB

00y4eHust (Ha ypoBHe y4eOHBIX JAeilcTBUIi)
5. OIITUKA
Ilpupooa ceema [IpuMmeHeHre Ha MPAaKTHUKE 3aKOHOB OTPAKEHHsI U MTPEJIOMIICHHUS CBETA MPU

pelieHuu 3aiay.
OnpeneneHne CIEKTPAIbHBIX IPaHUIl YyBCTBUTEIBHOCTH YEJIOBEUECKOTO IJ1a3a.
YMeHue cTpouTh U300paKEHUS MPEIMETOB, JaBACMbIE JINH3AMH.

Pacuer paccTosiHUS OT TUH3BI 10 H300paKEHUS TIPEIMETA.

Pacuer onrTrdeckoit CHIIBI TUH3HI.

N3mepenue GOKyCHOTO pacCTOSIHUS JIMH3HI.

HcnbiTanue Mozeneil MUKPOCKOIIA U TeJIECKOMa

Boanoswie ceoticmea
ceema

Hab6nronenue siBnenus uHTepEpEeHIINN FICKTPOMArHUTHBIX BOJIH.
Hab6nronenue siBnenus qudpakiiny 2JIeKTPOMarHUTHBIX BOJIH.

HabGnronenue siBieHus Moaspu3alyy dJIeKTPOMarHUTHBIX BOJIH. M3Mepenue
JUTMHBI CBETOBOM BOJIHBI MO PE3yJIbTaTaM HAOIIOICHUS SIBJICHUS
untepdepenuu. Habmonenue sinenus qudpakuun ceeta. Habmonenue
SIBJIICHUS TIOJIIPU3AIIMU U Jucniepcuu cBeta. [louck pa3nuuuii 1 cxoncTBa
MeXAy TU(HPaKITMOHHBIM U JUCTIEPCHOHHBIM CITEKTPAMH.

[IpuBeneHne MpUMEpPOB MOSBICHUS B IPUPO/JIE M UCIIOJIB30BAHUS B TEXHUKE
SBJICHUH HHTepepeHn, Tudpakiuu, MOASPU3aluA U JTUCTIEPCUH CBETA.
[Tepeuncriienre METOIOB TIO3HAHUS, KOTOPHIE UCTIOJIb30BAHBI MPU U3YUCHUHU
YKa3aHHBIX SBJICHUN

6. 2JIEMEHTHI KBAHTOBO ®U3UKU

Keanmoesas onmuxa

Hab6nronenue dhotosnexkrpuueckoro spdekxra. O0bsicHeHne 3akoHoB CToneToBa
Ha OCHOBEC KBAHTOBBIX HpGI[CTaB.HGHI/II\/'I.

Pacdetr makcruManbHOW KHHETUYECKON SHEPTUHU AJIEKTPOHOB MPHU
dorosnexTpuueckom s pexre.

Omnpenenenue paboOThl BBIX0/A AIEKTPOHA 10 TpaduKy 3aBUCUMOCTH
MaKCHMaTbHOW KHHETUYECKOU SHEPTUU (POTOAIEKTPOHOB OT YaCTOTHI CBETA.
N3mepenue paboThl BEIXOJA 3JIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAaHOBKH, B KOTOPHIX PUMEHSIETCS
0e3nHEepIIMOHHOCTH hoTOdDPeKTa.

OOBsicCHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyajii3Ma CBOMCTB (DOTOHOB.
OOBsicHEeHHE POJIM KBAHTOBOM ONTUKH B PA3BUTUU COBPEMEHHON (U3MKU

Duzuxa amoma

Habnroienre TMHEHYaThIX CIIEKTPOB.

Pacuer yacTOThI ¥ AJIMHBI BOJIHBI UCITYCKAEMOTI'O CBETA MPHU MEPEXOE aTOMa
BOJIOPO/Ia U3 OJTHOTO CTAIMOHAPHOTO COCTOSIHUSA B Apyroe. OObsCHEHHE
MIPOUCXOKICHHS JINHEMYATOTO CIIEKTpa aToMa BOJIOPO/Ia U PA3TUUMS
JIMHENYaThIX CIIEKTPOB Pa3JIMYHbBIX T'a30B.

HccenenoBanue IMHENYATOrO CIEKTPA.

HccnenoBanue npuHIUna padoThl TIOMUHECIIEHTHON JIAMITHI.
Hab6nronenue u o0bsCHEHHE IPUHIIKIIA JIeHCTBUs Jlazepa. [IpuBenenune
MPUMEPOB MCTOIB30BAHUS JIa3epa B COBPEMEHHON HAayKe U TEXHUKE.
Hcnonb3zoBanne MHTEpHETA /U151 TOMCKA MH(GOPMAITMH O TTEPCIIEKTHBAX
MIPUMEHEHHUSI Jlazepa




Conepxanue
00yueHust

XapaKkTepucTHKA OCHOBHBIX BH/I0B /1eSITeJIbHOCTH CTY/JACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

Dusuxa amomuoco
a0pa

Hab6nronenue tpexoB anbha-gacTuil B kKamepe Buibcona.

PerucrpupoBanue sSepHbIX U31yYEHUN ¢ IOMOILBIO cueTunKa [eirepa.
Pacder sHeprum cBs3M aTOMHBIX SIEP.

Omnpenenenue 3apsaa ¥ MacCOBOTO YKMCIIa aTOMHOTO S1pa, BO3HUKAIOIIETO B
pe3yibpTare palMOaKTUBHOIO pacIaja.

Beruucnenue sHepruu, ocBoOOKAAIOMIEHCS TPU PaIMOAaKTUBHOM pacraje.
Omnpenenenue NpoayKTOB AIEPHON PEAKIIUH.

Brruncienue sHepriuu, 0cBOO0XKIAIOIMIEHCS TIPH SIIEPHBIX PEaKIUsX.
[TonnMaHue MPEUMMYLIECTB U HEAOCTATKOB UCIOIb30BaHUSA aTOMHOM SHEPTUU U
MOHM3UPYIOLINX U3Ty4YE€HUH B IPOMBIIIEHHOCTH, MEIULIUHE.

W3n0xkeHne CyTH 9KOJIOTHYECKUX MPOOIIEM, CBSI3aHHbBIX C OMOJIOTMUECKUM
JIEHCTBUEM PAJUOAKTUBHBIX U3JIyYECHUHN.

[TpoBenenue kiaccuuKanuy 3IEMEHTAPHBIX YaCTHIL O UX (PU3NYECKUM
XapaKkTepucTHKaM (Macce, 3apsay, BpEMEHH KU3HH, CIIUHY H T.J.).
[ToHnMaHMe EHHOCTEN Hay4YHOTO MO3HaHMsI MUpPa HE BOOOIIE A1
YeJI0BEYECTBA B IIEJIOM, a JUIS KaXKI0T0 00yJarolerocs JMYHO, IIEHHOCTEH
OBJIQ/ICHUSI METOJIOM HAayYHOT'O TIO3HAHUS /ISl TOCTHXKEHUS ycIexa B JII00oM
BU/JIE PAKTUYECKOM EATENbHOCTH

7. 3BOJIOIUSA BCEJEHHOM

Cmpoenue u
pazeumue Bcenennoti

Hab6nronenue 3a 3Be3namu, JIyHol 1 raHeTamu B Teneckon. Habmonenne
COJIHEUHBIX IATEH C MOMOIIbIO TEJIECKONAa U COJTHEYHOTO IKpaHa.
Hcnons3zoBanne MHTEpHETA /TSI TOUCKA N300pKEHU KOCMHUYECKUX 00BEKTOB
U nHpopMaru 06 uX 0COOEHHOCTX

OO0cyxieHrne BO3MOXKHBIX CIICHapUeB 3BoJtoNHN Beenennoit. Mcnons3oBanue
WHuTepHeTa a1 morncka coBpeMeHHON nHdopmaluu o pa3BuTHU BeenenHoii.
Onenka nHGOpPMAITUH C TIO3UIIUN €€ CBOWCTB: JJOCTOBEPHOCTH, 00bEKTUBHOCTH,
IMMOJIHOTHBI, aKTYAJIbHOCTHU U T.H.

Deonoyus 36e30.
T'unomesa
NPOUCXOHCOCHUS
Conneunotl cucmemul

Brruncnenue sHepruu, 0cBOO0XKAAIOIIEHCS TPU TEPMOSEPHBIX PEAKIUAX.
DopmynupoBKa MpoOIEM TePMOSICPHON YHEPTETHKH.

OObsicCHeHHE BIUSHUS COTHEUYHOW aKTUBHOCTH Ha 3EMITIO.

[ToHnMaHue PO KOCMUYECKUX UCCIEA0BAaHUM, UX HAYYHOTO U
HKOHOMHUYECKOTO 3HAUCHHUS.

OO0cyxIeHne COBPEMEHHBIX TUTIOTE3 O MPOUCXOKACHUU COTHEYHON CHCTEMBI




YYEBHO-METOAMYECKOE
N MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHME
[TPOI'PAMMBI YUYEBHOU JIMCLIUITJIMHBI ®U3UKA

OcBoeHHE TMporpaMMbl y4eOHOW AMCHMIUINHBI «DH3uKa» TMpearnojaraeT HaIudue B
npodecCHoHaTFHOW 00pa30BaTeNbHON OpraHM3allK, peaju3yroleld 00pa30BaTeIbHYIO
nporpaMmy cpeanero oOmiero oopaszoBanus B mpenenax ocBoeHus OITOIT CIIO na 6aze
OCHOBHOTO 0O0IIero o0pa3oBaHusi, y4eOHOr0 KaOMHETa, B KOTOPOM HUMEETCS BO3MOXKHOCTh
oOecrieunTh CBOOOAHBIN MocTyn B MHTepHET BO Bpemsi y4eOHOTO 3aHATHUS U B NEPHUOA
BHEYUEOHOU AESITENIbHOCTH 00YYaIOIINXCS.

B cocraB kabunera ¢u3MKu BXOAUT Jaboparopus ¢ JIAOOPAHTCKOW KOMHATOM.
[Tomemenne kabOuHeTa (U3HKK JOJKHO YAOBIETBOPSATH TpeOoBanusiM CaHUTapHO-
sanuaemMuosorndeckux npasuil u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIOBBIM O0OPYJOBaHHEM, YKa3aHHbIM B HAcTOSAUIMX TpeOOBaHUSAX, B TOM YHCIE
CHEIHMAIM3UPOBAaHHON yueOHONH MeOenbl0 M CpeACcTBaMH OOYyYEeHHsI, JOCTaTOUHBIMM IS
BBITIOJIHEHUsI TPEOOBAHUH K YPOBHIO TIOATOTOBKH 00yJaromuxcs .

B kabuneTe MOMKHO OBITH MYJBTHMEIMMHOE O0OPYIOBAaHWE, TOCPEICTBOM KOTOPOTO
y4aCTHUKH 00pa30BaTEIbHOIO MPOIEcca MOTYT MIPOCMATPUBATh BU3YAIbHYIO HH(POPMALIHIO
no (usmke, co3naBath NPEe3CHTALNN, BUACOMATEPHUAIIBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO U MAaTepPUATBHO-TEXHUYECKOTO OOECTeUeHUs
IPOrpaMMbl Y9€OHOW TUCITUTINHBI « DU3UKa», BXOAT:

« MHOTO()YHKITMOHAJIbHBIN KOMITJIEKC MTPETO1aBaTEeIs;

+ HarsIAHbIE TOCOOMst (KOMIUIEKThI Y4YeOHbIX TaOnuu, miakaTel: «Puznyueckue
BETMYMHBI U (yHAAMEHTAIbHBIC KOHCTAHTHD», «MexmyHapoaHas cuctema eawaui] CH»,
«llepuonnueckas cucrema Xxumudeckux dieMmeHToB J[.M.MenneneeBa», nopTpeTsl
BBIJIAIONINXCS YIEHBIX-(DU3UKOB U aCTPOHOMOB);

+ nH(pOPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

* DKpPaHHO-3BYKOBbIE TOCOOUS;

+ KOMIUIEKT 3JIEKTPOCHA0KEHUsI KabuHeTa (PU3UKY;

+ TEXHUYECKHUE CPEJCTBA O0yUECHUS;

« JIEMOHCTPAIIMOHHOE 000pyI0BaHKE (OOIIEro Ha3HauYeHUsI U TeMaTHYeCKUEe HaOOophl);

- nabopaTtopHoe 060opyaoBaHue (00111ero Ha3HAYCHUS U TEMAaTUYEeCKHUEe Ha0OPhI);

- CTaTHYeCKUe, TMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3JaTOYHbIE MOJIEIH;

+ BCIOMOTraTelibHOE 000PY/I0BAHNUE;

+ KOMIUIEKT TEXHUYECKOM JOKYMEHTAllMM, B TOM 4YHUCJE Machopra Ha CpelCcTBa
00y4eHMs, THCTPYKIMH 110 UX MUCTOJIB30BAHUIO U TEXHUKE O€30MacHOCTH;

OuOIMOTEYHBIN HOH.

B 6uGnunoreunsiii GoH BXOJAT YUeOHUKH, yueOHO-MeToanueckue KoMIuiekTol (YMK),
oOecreunBaroIie OCBOCHHE Y4YeOHOM IUCHUIUIMHBI «DU3MKa», PEKOMEHIOBaHHBIC WM
JIOTYIIEHHbIE I UCIOIb30BaHUs B MPOPECCHOHATIBHBIX 00pa30BaTeNIbHbIX OpPraHU3alUsiX,

! IluckMo MuHuctepcTBa oOpazoBanusi U Hayku P®D ot 24.11.2011 Ne MJI-1552/03 «O6 ocHamieHun o011e00pa3oBaTebHBIX
YUpEKACHUH YUEeOHBIM U Y4eOHO-T1a00paTOPHBIM 000PYI0BaHUEM.



peanu3yromux o0pa3oBaTeIbHyI0 MPOrpaMMy CpeIHero oOlero oopa3zoBaHus B Ipeenax
ocsoerust OITOIT CITO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUSI.

bubmuoreunsii  GoHA MOXKET OBITh JOMOJHEH (PU3MYECKUMU SHIMKJIOTEAUSIMH,
aTJiacaMH, CJIOBapsSIMU M XpecToMaTuel 1no Gpusuke, CIpaBOYHUKAMU MO (PU3UKE U TEXHUKE,
HAYYHOM U HAYYHO-TIOMYJISIPHOU JIMTEPATYPON €CTECTBEHHOHAYYHOTO CONEPHKAHUS.

B mpotiecce ocBoenus mporpamMmbl yueOHON TUCTTUTUIMHBI «DU3MKa» CTYACHTBHI TOJKHBI
UMETh BO3MOXKHOCTh JIOCTyla K DJJEKTPOHHBIM Yy4e€OHbIM MaTepuasiaM 1o (usuke,
UMEIOIUMCST B CBOOOJHOM JocTyne B ceTu VHTepHET (SJeKTPOHHBIM KHHTaM,
pakTUKyMaMm, Tectam, matepuanam EI'D u np.).

[Ipy M3y4eHUn AUCHMILUIUHBI TPUMEHSIOTCS KaK TPAIUIMOHHbIC, TAK U JIUCTAHIIMOHHBIE
dbopmbl opranuzanuu o0ydeHus. JuctaHumoHHbIe (OpPMBI OOyYEHHUS peau3yrTCsS B
OCHOBHOM C TNpUMEHEHUEM HWH(OPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHBIX CEeTell mpu
OTIOCPE0BAaHHOM B3auMOIeHCTBHN ¢ oOydarorumucs. C UCIOIb30BaHUEM JIMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH MOTYT OpPraHW30BBIBATHCS TaKUE BHJBI  YYCOHOU
NEeATEeIbHOCTH, KaK:

- YPOKH;

- JICKIIUU;

- OHJIAMH-KOHCYJIbTALIUH;

- TMPaKTUYECKHE 3aHATHUS,

- TabopaTopHbIE PabOTHI;

- KOHTPOJIbHBIE Pa0OTHI;

- CaMOCTOSITENIbHbIE PAOOTHI.

ITEPEYEHb PEKOMEH/IYEMbIX YUEEHBIX U3JIAHUN, UHTEPHET-
PECYPCOB, JOTIOJIHUTEJIbHOM JINTEPATYPBI

B cnyudae opranuzanuu 00pa3oBaTENBHOTO IMpollecca € MPUMEHEHHEM
JUCTAHIIMOHHBIX TEXHOJIOTMHA OOy4YeHUs KaXKIbld 0Oydaromuiics IOJDKEH OBITh
oOecrieyeH  y4eOHO-METOJMYECKUM  DJIEKTPOHHBIM  MaTepuajoM  (BKIIOuas
AJIEKTPOHHBIE Oa3bI).

OcHosHble UCOYHUKIU:

1. T'enpenmreiin JI.O., ux FO.M. ®usnka. 11 knacc (6a30Bblif U yriayONeHHBIH
ypoBaH). YacTts 1 - Yuebnuk. — B 2-x gactax. — [log pen. B.A. OpnoBa. —
M.: Muemo3suHa, 2014. — 384 c.

2. T'eapenmreiin JI.O., Komkuna A.B., JIesueB I'.1. ®u3uka. 11 xnacc. Yacts 2.
3agauHuk (0a30BBIM W YriayOJieHHBIH ypoBHHU) - B 2-x wactax. — M.:
Muemo3sunna, 2014. — 111 c.

3. TuxomupoBa C.A., fBopckuii b.M. ®wusuka. 10 xmacc (06a30BbIi H
npodUIbHBIA YPOBHM) - Y4eOHMK. — 3-¢ u3i., ucnp. — M.:. MHemo3uHa,
2012. — 304 c.

ﬂOI’lOJZHI/lmeJZbele UCNIOYHUKU.



1. Iepsimkun A.B. Coopauk 3amau no ¢usuke. 7-9 knaccol. K yuebHukam A.B.
[Tepwimkuna u 1p. — 9-e usn., nepepad. u mon. — M.: Dk3amen, 2013. — 272
c.

2. T'enapenmreitn JI.3., OpioB B.A. ®usuka. 10 knacc. CamocTosiTenbHbIE PaOOTHI
(6a30BbIH U yTiIyOsIeHHBIN YpoBHH) - M.: MHemo3uHa, 2014. — 70 c.

3. Hukepos B.A. ®usnxa. CoBpeMeHHBIH Kypc - Yuebruk. — M.: Jamkos u K°,
2012. —452 c.

4. Msxumes I'.5., Byxosues b.b., Yapyrua B.M. ®usuka. 11 kmacc: 6a30Bblii 1
npoduIbHbIA YpOBHM - YueOHMK. — 17-e¢ u3na., nepepab. u gom. — M.:
[Tpocsemenue, 2008. — 399 c.

Hnmepnem- pecypcui:

Jlorunenko, O. B., ®uszuka + ellpunoxenue : yueOnuk / O. B. JlorBuHeHko. —
MockBa : KnoPyc, 2020. — 437 c. — ISBN 978-5-406-07110-6. — URL.:
https://book.ru/book/934314
Jloreunenko, O. B., ®usuka. [Ipaktukym : yueoHoe nmocodue / O. B. JlorBuHeHKo. —
MockBa : KnoPyc, 2022. — 358 c. — ISBN 978-5-406-09966-7. — URL.:
https://book.ru/book/944582

www.fcior.edu.ru  (denepanbHplii HEeHTp  MHPOPMAIIMOHHO-O00pa30BaTEIBHBIX
peCypcoB)

wwww.dic.academic.ru (Akagemuk. CaoBapu ¥ SHIUKIIONEIUN)

www.booksgid.com (Books Gid. DnexktpoHHas 0ubanoTeKa)

www.globalteka.ru (I'mo6antexa. ['moOanbHast OuOIMOTEKAa HAYYHBIX PECYPCOB)
www.window.edu.ru (Eaunoe okHO gocTyna Kk 00pa30BaTENIbHBIM pecypcam)
www.st-books.ru (JIyuias yueOHas autepaTypa)

www.school.edu.ru (Poccuiickuii o6pazoBaTenbHbIi opTan. J[ocTymHOCTh, KauecTBO,
3¢ (HEKTUBHOCTH)

www.ru/book (OnexktponHass 6ubnmoreuynas cucrema) www.alleng.ru/edu/phys.htm
(ObpazoBarenbHbie pecypchl MHTepHETA — DU3HKA)

www.school-collection.edu.ru (Enunas xosuekuust 1HUGPOBBIX 00pa30BaTEIbHBIX
pecypcoB)

https//fiz.1september.ru (yueOHO-MeTOIMYECKAs TazeTa «DU3nKay)

www.n-t.ru/nl/fz (HoGeneBckue naypeartsl 1o Gpusuke)

www.nuclphys.sinp.msu.ru (nepuas pusuka B Uatepuere)

www.college.ru/fizika (ITonrotoBka k EI'9)

www.kvant.mccme.ru  (Hay4yHO-HOMYJSPHBIA  (DU3UKO-MATEMATUUYECKUA  KYpHAI
«KBaHT»)

www.yos.ru/natural-sciences/html (ecTecTBEeHHOHAYUHBIN >KypHalT JJIs MOJIOICKH
«IlyTh B HAyKy»)

@DoH OIIEHOYHBIX CpeacTB OCBOCHUSA y‘l@ﬁHOﬁ AUCHUIIJIMHA

[TpomexxyTounas arrtecranus oOywaromuxcss B ¢GopMe 3K3aMeHa
IIPOBOAMUTCS BO BPEMs CECCUM, KOTOPBIMU 3aKaHYMBAETCS KaXIpli cemectp. i


https://book.ru/book/934314
https://book.ru/book/944582
http://www.globalteka.ru/

aTTecTallud OO0y4YaroIMXCs Ha COOTBETCTBHE HX NEPCOHAIBHBIX JOCTH)KEHUN
no3tanHeiM TpeOoBanusiM OIIOIl mo chenuanbHOCTH — KOJMJIEIXK CO3JaeT U
yTBEp>KAaeT (OHIBI OLIEHOYHBIX CPEACTB JiA MPOBEACHHUS MPOMEXKYTOUHOM
aTTeCTallMM W IMO3BOJSIOIIME OLEHUTh 3HAHUSA, YMEHUS M OCBOCHHBIE
KOMITETEHLINH.

Oty GOHIBI BKIIOYAIOT KOHTPOJIbHBIE BOMPOCHl U THUIIOBbIE 3aJaHus IJis
NPAKTUUECKUX 3aHATHH, KOHTPOJBHBIX pabOT, 3a4€TOB M SK3aMEHOB; TECTHI;
IPUMEPHYIO TEMATUKY KypPCOBBIX padoT, peeparoB U T.II., a TaKKe UHbIE (HOPMBI
KOHTPOJIsl, MO3BOJIAIOIIME OIIEHUTh CTENEeHb CHOPMUPOBAHHOCTH KOMIETEHIUN
00yUarmMxcs.
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