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K pabdoueii npozpamme y4eoHou OUCUUNIUHBL
OV /.14 ®u3uka

1.1. OO6aacTb NpUMeHEHUsI MPOTrPaAMMBbI
PabGouas nporpamma y4eOHON AucuuIiuiiHbl duU3nKa SBISICTCS YaCTbIO OCHOBHOM

npodeccruonansHoOit 00paszoBarenbHON mporpammbel B cootrBeTcTBUU ¢ DPI'OC mo
cneraniboctr CIIO 21.02.05 3emenbHO-UMYIIECTBEHHbIE OTHOLIEHUS (YriIyOnEéHHAs
MOATOTOBKA)

[IporpamMma y4eOHON TUCIUTUIMHBI MOKET OBITh UCTIOJIB30BaHA B JOMOJIHUTEIHHOM
npodecCHOHAIBHOM 00pa3oBaHuU (TTOBBIIICHUS KBATU(DUKAIIMN U IEPETOATOTOBKH )

1.2. MecT0 IMCUMIUIMHBI B CTPYKTYpe OCHOBHOM NPOdQecCHOHAIBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI:
yueOHas quciuminHia Ou3rka BXOIUT B 001Ienpo(ecCHOHANBHBIN UK AUCHUTUIINH
OV .12 cnenuansHoctu CIIO 21.02.05 3emenbHO-UMYIIECTBEHHBIE OTHOLIECHMS.

1.3. eun u 32724y JUCUMILUIMHBI — TPEOOBAHUA K Pe3yJbTAaTaM OCBOCHHUA
AUCHHUIJIMHBI:

Copnepxxanne mnporpammbl «®DH3uKa» HaNpaBICHO HAa JOCTUIKEHUE CIEIYIOIINX
neJiei:

- OCBOEHHE 3HaHMI O (yHAAMEHTaIbHBIX (PU3MUECKMX 3aKOHAX M MPUHIMIMAX,
JeKalMX B OCHOBE COBPEMEHHOM (U3MYECKOM KapTUHBI MUpPA; Hauboyiee BayKHBIX
OTKPBITUSIX B 00JAaCTH (DM3MKHU, OKA3aBIIMX ONPEAEINAONIee BIMSHUE HA pPa3BUTHE
TEXHUKH U TEXHOJIOTUH; METOJaX Hay4HOIO ITIO3HAHMS PUPOJIBI;

- OBJIAJICHUE YMEHMSIMHU MPOBOJUTH HAOJIONCHMS, TUIAHUPOBATH M BBIOJIHSTH
HKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bl U CTPOUTH MOJENHU, MPUMEHATH MOJYyYEHHbIE
3HaHMS N0 (U3HKE sl OOBSCHEHUS pa3sHOOOPA3HBIX (PU3NYECKUX SBJICHHUM U CBOMCTB
BEILECTB; MPAKTUYECKH UCIIOIb30BaTh (DU3UUECKUE 3HAHUSI; OLIEHUBATh JJOCTOBEPHOCTh
€CTECTBEHHOHAYYHO! HH(POpMALINH;

- pa3BUTHE I[IO3HABATEJIbHBIX MHTEPECOB, HMHTEIUIEKTYalbHbIX M TBOPYECKUX
CrIOCOOHOCTEM B Tmpollecce MNPUOOPETEHUS 3HAHUKW UM yMEHUW 1o (Qu3MKe ¢
UCIIOJIb30BAaHUEM  PA3IMYHbIX  HCTOYHMKOB  MH(GOPMalUMd U  COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTUH;

- BOCIHTaHUE YOEKIECHHOCTH B BO3MOKHOCTH TIO3HAHMSI 3aKOHOB IPHUPOJIBI,
UCIIOJIb30BaHUs TIOCTUKEHUH (pU3MKHM Ha OJaro pa3BUTHUS YEIOBEUECKON LUBUIM3ALNY;
HEOOXOJMMOCTH COTPYJHMYECTBA B IIPOLIECCE COBMECTHOIO BBINMOJIHEHUS 3ajad,
YBQXUTEJIBHOTO OTHOLIEHMS] K MHEHHMIO OIIOHEHTAa NpU O0OCYXKIEHUU HpodiemM
€CTECTBEHHOHAYYHOT'O COJEpP’KaHUs; TOTOBHOCTH K MOPAJIBHO-3THUECKOW OLIEHKE
UCIIOJIb30BAHUSI HAYYHBIX JIOCTH)KEHUI, YyBCTBA OTBETCTBEHHOCTH 3a 3alIHUTy
OKPYXaroUen Cpeibl;

- WCTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUHN Ui PEHICHUS MPAKTUYECKUX
3aJa4 TMOBCEJHEBHOW >KM3HM, oOOecreyeHus Oe30MacHOCTH COOCTBEHHOM KHU3HH,
pPaMOHAIBHOTO IPUPOAOIIOIB30BAHUS U OXPAHbl OKPYKaOLIEH Cpeibl U BO3MOKHOCTh



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

1.4. PexomenayeMoe KOJMYECTBO 4YacOB HAa OCBOCHHE TNPOIrPaMMbI
AUCHUNIIHHBI:

MaKCHUMaJIbHOM y4eOHOM Harpy3ku oOydarorierocs 185 yacos, B TOM 4ncIie:

- 00s13aTeNbHOM ayIMTOPHON yueOHOM Harpy3ku oOyuaromierocst 124 yaca;

- CaMOCTOSTEIbHON paboThl 0Oyuaromerocss 61 yac.

Hroropas arrecranus B (popMe dK3aMeHa

Copep:xanue QM CIUATITAHBI

Paznen 1. Mexanuka

Paznen 2. Monexynsipaas pusuka. TepmoanHammka
Paznen 3. DnektpoauHamMuka

Pasnen 4. Konebanus 1 BOJTHEI

Paznen 5. Ontuka

Paznen 6. Ctpoenue aToma 1 KBaHTOBas Pu3nKa
Paznen 7. TepMosiiepHbIi CUHTE3



ConepxaHue

[TosicHuTenbHAsA 3anMcKa

OO61ast xapakTepucTuka yueOHON AUCIUIUIUHBI «Du3ukay

MecTo yueOHON AMCIUILINHBI B yUeOHOM IUIaHe

Pe3ynbrarhl 0cBOCHUS YU4EOHON AUCITUTUTMHBI

Conepxanve y4eOHOM AUCIUTIITUHBI

TemaTnueckuii mia”

TexHHYeCKOe MIIaHUPOBAHUE

TemaTuueckuii mpoduiib npohecCuoHaAIbHOI0 00pa30BaHUs
EcTtectBeHHOHAYUYHBIH Tpoduie MpodecCHoHaT HOT0 00pa3oBaHus
XapakTepucTUKa OCHOBHBIX BUJIOB yU€OHOU 1€ATEIbHOCTH CTYICHTOB
Y4eOHO-METOINYECKOE U MAaTEPUATTbHO-TEXHUUECKOE 00EeCTIeueHUE MPOTrpaMMbl
y4ueOHOM nuciuIInHbl «Duznka

Pexomennyemas nureparypa
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18
26
26
26
28

34
36



[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma  0o0mieoOpa3oBaTeNbHOW  y4yeOHOM  AWCHUIUIMHBI  «DuU3HKa»
npenHa3HayeHa JUisi W3y4deHHs (QU3MKU B TPO(EeCcCHOHANBHBIX 00pa30BaTEIbHBIX
opranmzanusax CIIO, peanusyromux oOpazoBaTeinbHYI0 MPOrpaMMy CpEeIHEro OOIIero
o0Opa3oBaHMs B NIpeJeax OCBOEHHUS OCHOBHOM MpodeccHoHanbHONH 00pa3oBaTelbHOIM
nporpammbl CITIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHUs MPH
MOJITOTOBKE KBaTU(HUIIMPOBAHHBIX pPAa0OYUX, CIY)KAIUX U CIEHUAIHCTOB CPEIHETO
3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii DOI'OC cpeanero ob61iero
o0Opa3oBaHUs, TMPEIBIBISIEMBIX K CTPYKTYpE, COIACP)KAHUIO U Pe3ybTaTaM OCBOCHHSI
ydaeOHOl aucuumianHbel  «DPusnka», B COOTBETCTBUHM C PekoMeHmamusMu 1o
OpraHM3ally TIOJYUYEHHUs CpeaHero oomero oOpa3oBaHUS B MpeAesiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEAHET0 MPO(EeCCHOHAIBHOTO 00pa3oBaHMsl Ha 0ase
OCHOBHOro  oOmero oOpa3oBaHusi €  y4yeToM  TpeOoBaHUM  (enepaibHBIX
rOCy/apCTBEHHBIX O00Pa30BATENbHBIX CTAHAAPTOB U MOJy4aeMoll Npodeccuu WIn
CIIELIMAIBHOCTH CPEeAHEro MpodeccuoHaIbHOTO oOpa3oBaHus (muchMo JlemapTameHTa
roCy/JapCTBEHHOW TMOJUTUKH B cdepe MNOoAroToBku padouux kagpoB u /IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

PexkoMeH1yeMoe KOJMYECTBO YACOB HA OCBOEHHUE NMPOrPaMMbI JUCHHUIJIUHBI:
MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 185 wacos, B ToM yucne:

- 00s13aTeNbHOM ayIMTOPHOHN yueOHOW Harpy3ku odydaromerocs 124 yaca;

- CaMOCTOATENbHOI paboThl 0Oyvaromerocs 61 gac.

Copnepxxanue mnporpammbl «®Du3uka» HaNpaBlI€HO HA JOCTHXKEHHE CIIETYHOUIUX
neJiei:
- OCBOEHME 3HAHMH O (yHIAMEHTAIBHBIX (U3MUECKUX 3aKOHAX W IPHUHIUMAX,
JeKalMX B OCHOBE COBPEMEHHOM (M3MYECKOM KapTHHBI MUpPA; HauboJiee BayKHBIX
OTKpBITHSIX B 005acTH (DU3MKHM, OKAa3aBIIMX OMNPEICNAIONIee BIMSAHUE HAa Pa3BUTHE
TEXHUKH U TEXHOJOTHH; METOIaX HAYYHOTO MO3HAHUS MPUPOIBL;
- OBJIAJICHUE YMEHUSIMHU [POBOJIUTH HAOIIOACHMS, IUIAHUPOBATh W  BBINNOJHATH
OKCIIEPUMEHTHI, BBIIBUTATh THUIOTE3bl U CTPOUTH MOJEIH, MPUMEHSATH IOJYYCHHBIC
3HaHMS 10 (U3HKE ISl OOBSCHEHUS pa3HOOOPA3HBIX (PU3NYECKUX SBJICHUM U CBOMCTB
BEILECTB; MPAKTUYECKHU UCIIOIb30BaTh (DU3UUECKUE 3HAHUS; OLIEHUBATh JJOCTOBEPHOCTh
€CTEeCTBEHHOHAYYHO! HH(POpMALINH;
- pa3BUTHE TIO3HABATENIbHBIX MHTEPECOB, MHTEUIEKTYalIbHbBIX M  TBOPYECKUX
CIIOCOOHOCTEM B TIpollecce MNPUOOPETEHUS 3HAHUKW M yMEHUW 10 (HU3UKE ¢
UCIIOJIb30BAaHUEM  PA3IMYHbIX  HCTOYHMKOB  HMH(GOpMalMd U  COBPEMEHHBIX
UH(GOPMALMOHHBIX TEXHOJIOTHUH;
- BOCIHUTAaHHME YOEXKIEHHOCTH B BO3MOKHOCTM TIO3HAHUS 3aKOHOB TMPHUPOJBI,
UCITOJIb30BAHUS TIOCTUKEHUN (PU3MKKU Ha OJaro pa3BUTHUS YEJIOBEYECKON LUBHIM3ALUY;
HEOOXOJMMOCTH COTPYJHUYECTBA B TMPOIIECCE COBMECTHOTO BBIMOJIHEHUS 3a/ad,



YBOXUTEIHHOTO OTHOIICHWS K MHEHHUIO OMNIMOHEHTAa TMpPHU OOCYXIACHHH MPoOsieM
€CTECTBEHHOHAYYHOTO COJEPKaHUs, TOTOBHOCTH K MOPaJIbHO-3TUYECKOM OIICHKE
WCIIOJb30BaHUsl HAYYHBIX JIOCTH)KEHUH, YYBCTBAa OTBETCTBEHHOCTH 3a 3allUTy
OKPYXKarOLIEH Cpebl;

- HUCIIOJB30BaHWE NPUOOPETEHHBIX 3HAHUM W YMEHUHN JJIs PEIICHUS MPAKTUYECKHUX
3a7a4 TOBCEIHEBHOM JKU3HU, oO0ecreueHus: 0e30MacHOCTH COOCTBEHHOM IKW3HH,
PalMOHAIBHOTO MPUPOAOTIOIB30BAHUS U OXPaHbl OKPYIKAIOIIEH Cpelibl 1 BO3MOKHOCTh
NPUMEHEHUSI 3HAHUW TNpU pElIeHUH 3a7a4, BO3HUKAIOMIMX B TMOCJIEAYIOIICH
poheCCUOHATIBHON JIEITEIIbHOCTH.

B nmporpamMmy BKIIIOUEHO COJEp)KaHHME, HalpaBiIeHHOE Ha (OPMHUPOBAHHUE Y
CTYJICHTOB KOMIIETCHITNN, HEOOXOIUMBIX sl KauecTBeHHOTo ocBoeHus OITOIT CIIO
Ha 0a3e OCHOBHOro oOIero oOpa3oBaHUS C TMOJYYEHHEM CpPEIHEro OOIIero
00pa3oBaHusl; MpOrpaMMbl TOJATOTOBKM KBAIM(UIIUPOBAHHBIX PaOOUYUX, CIIyXKalluX,
IporpamMMsbl MOATOTOBKH crienuanuctoB cpennero 38eHa (IIIKPC, IITICC3).

[Iporpamma yueOHOM mucturInHbl «DU3MKa» SBISIETCS OCHOBOW [JIsi pa3pabOTKH
paboumx MporpaMm, B KOTOPBHIX MpodeccuoHaabHbIe 00pa3oBaTeIbHBIC OpraHU3AINH,
peanu3yrolme o0pa30BaTeIbHYIO MPOrpaMMy CpeaHero ooOmero oOpa3oBaHHUs B
npeaenax ocBoenus OITOIT CITO nHa 6a3ze ocHOBHOTO 00111er0 00pa30BaHMs, YTOUHSIOT
cojiep’kaHue yueOHOTro MaTepuasa, MocieIoBaTeIbHOCTh €r0 U3YUCHHUS, pacIpe/Ie/ICHHE
y4eOHBIX YacoOB, TEMaTHKy pedepaToB, WHAUBUIYATbHBIX IIPOCKTOB, BHUJIBI
CaMOCTOSITEJIbHBIX ~ pa0OT,  yuyuThiBasg  crnenuduKy  MporpaMM  MOATOTOBKH
KBATU(UIIMPOBAHHBIX pa00OYMX, CIyXalluX U CICHHAINCTOB CPEIHEro 3BEHA,
ocBanBaeMoM MpohecCuu WK CEIUaTbHOCTH.

[Iporpamma MOXET UCIIO0JIb30BaThCS JIPYTUMH npodeCcCHOHATTLHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIMSIMU, PEATU3YIONIUMU 00pa30BaTEIbHYI0 MPOTPAMMY
cpeanero odmiero obpazoanus B npenenax ocBoeHus OIIOIT CITO na 6a3e 0CHOBHOTO
o6mero oopazoBanus (IITIKPC, ITTICC3).



OBILIAS XAPAKTEPUCTUKA YUEEHOM JIUCLIUTIJIMHBI « DU3HUKA»

B ocnoBe yueOHo# aucuurianabl «Dusnkay JIeKUT yCTaHOBKA Ha (POPMUPOBAHUE Y
o0y4aeMbIX CHUCTeMbl 0a30BbIX MOHATHNA (U3UKH U TPEICTaBICHUA O COBPEMEHHOM
¢uznyeckoil KapTHHE MHUpPA, a TaKKe BbIPA0OTKA YMEHUU NPUMEHSATH (DU3MUECKHE
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 HamOojiee 3HAYUMBIX TEXHOJOTHYECKUX JOCTHKEHHUN
COBPEMEHHOW ITMBUJIA3ALUH.

du3uka JaerT KoY K T[OHMMAHMI0 MHOTOYMCIEHHBIX SIBIEHUW M MPOIECCOB
OKpY’Karolero Mupa (B €CTECTBEHHOHAYYHbIX O0JACTIX, COLMOJOTUH, SKOHOMUKE,
sI3bIKE, JIUTeparype u Jap.). B dusuke popmupyroTcss MHOrHME BUABI JAESITEIBHOCTH,
KOTOpbIE UMEIOT MeTanpeIMEeTHbIN Xapakrep. K HUM B nepByl0 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, yIpaBleHHE OOBeKTaMu M npoueccamu. MMeHHo »3ta
JUCUUIUIMHA MO3BOJSET MO3HAKOMUTH CTYJIEHTOB C HAYYHBIMHM METOAAMH IMO3HAHUA,
HAy4YUTh UX OTIMYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT SKCIIEPUMEHTA.

®du3uka UMeeT OueHb OOJBIIOE M BCEBO3PACTAIOIIEE YHCIO MEKIUCITUILIMHAPHBIX
CBA3€H, MPUYEM Ha YPOBHE, KaK MOHATUMHOIO amnmapara, TaK U WHCTPYMEHTApHS.
CkazaHHOE TIO3BOJISIET paccMaTpuBaTh (U3HKY Kak METaJAUCUUIUIMHY, KOTOpas
IPENOCTABISAET MEXAUCIIUIUIMHAPHBIN S3bIK JUISl ONMCAHUS HAYYHOW KapTHHBI MUpA.

dusnka ABISETCS CcUCTEMOOOpasyromuM (aKTOpoM Jisi E€CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MYECKHUE 3aKOHBI JIEKAT B OCHOBE COJACpPIKAHUS
XUMUH, OMOJIOTHH, Teorpauu, aCTPOHOMUU U CHEUUATBHBIX TUCUUIUIMH (TEXHUYEeCKas
MEXaHUKa, AIEKTPOTEXHUKA, AJIEKTPOHHKA W Ap.). YueOHas aucuuiuinHa «Dusukar
CO3J1aCT YHUBEPCAIbHYIO 0a3y NI U3yUYeHUs! 00IIETPOPECCUOHABHBIX U CIIEUATBHBIX
JTUCUUIUINH, 3aKJIabIBast QyHAAMEHT JIJISl IOCIIEAYIOIIEro OOy4YEeHHsI CTYIEHTOB.

OO6nagast TOTMYECKOM CTPOMHOCTBHIO M ONUPAsICh Ha AKCIEPUMEHTaJbHbIE (DAKTHI,
yueOHas aucuuiimHa «®Pusnka» (QOpMHpPYET y CTYIEHTOB TMOJIMHHO Hay4YHOE
MUpPOBO33peHue. Pu3nKa SBISETCS OCHOBOM YYEHHsI O MATEPUATIBHOM MHUPE M PEIIAET
po0JIeMbI 3TOTO MUpA.

N3ydenne ¢usukn B 1podheCCHOHAIBHBIX 00pa30BaTENIbHBIX  OpTraHU3allUsIX,
peanu3yromux 00pa3oBaTeIbHYI0 MPOrpaMMy CpelHero ooimero oOpa3oBaHHUS B
npenenax ocBoeHusi OIIOII CIIO na 6aze ocHoBHOro 001Iero oOpa3oBaHMs, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT Mpoduisi mpodhecCuoHaIbHOro 00pa3oBaHus. ITO
BBIPAKAETCA B COAECP’KaHUM OOYyUEHHMsI, KOJIMUYECTBE YacOB, BBIIEISEMbIX HA U3yUCHUE
OTJIETILHBIX TEM MPOrpaMMBbl, TJIyOMHE UX OCBOCHHS CTYJEHTaMHU, 0O0bEME U XapaKTepe
MPAKTUYECKUX 3aHSITHUM, BUIaX BHEAYAUTOPHON CAaMOCTOSTEIHHOM pabOThI CTYIEHTOB.



[Tpu ocBoenun npodeccuit CIIO u cneumnansHoctelr CIIO ectecTBeHHOHAYYHOTO
npoduis npodeccuoHaIbHOTO 00pa3oBaHusl (U3MKa H3ydaeTcs Ha 0a30BOM YpOBHE
®I'OC cpemnero oOmero oOpa3oBanus, npu ocBoeHuu mnpodeccuii CIIO wu
cnermansHocTet CIIO TexHmueckoro mnpoduis mpodecCHOHATBHOTO 00pa30oBaHUS
¢uszuka uszydaerca Oojee yriayOleHHO, Kak MNpoQuibHas YyuyeOHas JUCIMILIMHA,
yUUTBIBaIoIast creun(uKy ocBauBaeMbIX MPOQPECCHI U CTIeUaTIbHOCTEH.

[Ipu ocBoenun mnpodeccuit CIIO wu cneumansHocTeit CIIO  coumanbHO-
SKOHOMHMYECKOTO W TyMaHUTapHOro mnpodusied mnpodeccruoHaTIbHOI0 00pa30BaHUS
¢uzuka wW3ydaeTcs B COCTaBe  MHTETPUPOBAHHOW  Y4eOHON  JUCIUILTAHBI
«EcrecTBo3HaHue» o00s3aTeNbHOM TpeaMeTHOM o0nacTu «ECTeCTBEHHbIE HayKW»
®I'OC cpennero oduiero oopa3oBaHus.

B conepxanuu yueOHOM TUCHUIUIMHBI IO (PU3UKE IPU MTOATOTOBKE 00YyYarOIIUXCS MO
npodeccusiM U CIEHUATBHOCTSIM TEXHMUYECKOTO mpoduis mpodheccCrnoHaIbHOTO
o0Opa3oBaHMs MPOPUILHON COCTABISIONICH SBISETCS pasfen «NeKTPOAMHAMHUKAY, TaK
KaK OOJBITMHCTBO MPOheCcCHid U CIENUaTbHOCTEH, OTHOCSIIMXCS K 3TOMY TPOdUITIO,
CBSI3aHBbI C DIEKTPOTEXHUKOU U ANEKTPOHUKOU.

Conepxkanue yd4eOHOUM UCUUILTMHBI, PEaIu3yeMoe MPH MOATOTOBKE 00ydarouuxcs
o npodeccusiMm U CHEIHUATBHOCTIM €CTECTBEHHOHAYYHOTO npoduiis
npodeccuoHanbHOTO 00pa3oBaHUsl, HE MMEET SBHO BBIPAXKEHHOW NPODUILHON
COCTaBJISIONIEH, TaKk Kak Mpodeccud M CIEeHUATbHOCTH, OTHOCSIIHUECS K HTOMY
npoduiio 00yyeHus, He UMEIOT MPEUMYIIIECTBEHHON CBSA3M C TEM WUJIM MHBIM Pa3AesioM
¢busuku. OgHaKo B 3aBUCUMOCTH OT noiydaeMmoi npodeccuu CIIO wnu ciennalibHOCTH
CIIO B paMmkax €CTECTBEHHOHAYy4yHOro Mpoduis MpodecCHOHATLHOI0 00pa30oBaHUS
MOBBIIIICHHOE BHUMAaHUE MOXXET OBITh YJCJICHO M3YUYCHHIO pasnena «MomekyspHas
¢uzuka. TepmonnHaMuKa», OTIEIBHBIX TEM paszzena « DIEKTPOIUHAMHUKA» U 0COOEHHO
TEM DKOJIOTUYECKOTO COACPIKAHMSI, TPUCYTCTBYIOIINX MOYTH B KaXKIOM pa3fee.

Teopetnueckue cBefeHUs 1O (PU3MKE JOMOJHAIOTCS  JEMOHCTpAIMSIMH U
J1a00paTOpHBIMU paboTaMu.

N3yuenue o061meoOpa3oBaTeibHOW y4eOHON AUCIUIUIMHBI «DU3MKay 3aBepIiacTcs
MOJIBEICHHEM UTOTOB B (hopme AuddepeHIIMpoBaHHOTO 3aUeTa WK dK3aMEHa B paMKax
MPOMEXKYTOUHOM aTTecTauun cTyaeHToB B mporecce ocBoeHus OIIOIT CIIO c
noyueHuem cpeanero oomero odpazopanus (IITIKPC, ITITICC3).



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 mpodeccnonanbHbx  00pa3oBaTENbHBIX  OpPTraHU3ALMAX,  PEATHU3YIOLIUX
o0pa3oBaTeNbHyI0 MPOTpaMMy CpeHEro oOiero oopa3oBaHusl B MPEEIax OCBOCHHUS
OIIOIT CIIO nHa 06a3e ocHOBHOrO oOmIEro o0pa3oBaHusA, y4yeOHas AUCHUILIMHA
«Duzuka» uzydaercs B oomeoOpazoBaTenbHoM 1ukie yueoHoro miana OIIOIT CITO na
0a3e OCHOBHOIO 00I1IIEr0 00pa30BaHMUs.

B yue6nsix mmanax IITKPC, IIIICC3 mecTo y4yeOHOM qucuurminabl «Dusnkay — B
cocTaBe 001Ie00pa30BaTENbHbIX YUEOHBIX TUCHUIUIMH MO BBIOOPY, POPMUPYEMBIX H3
o0s13aTenbHBIX NpenMeTHbIXx objacteir ®I'OC cpennero obmiero oOpa3oBaHUs, IS
npodeccuit  CIIO wu  cneunmansHocTet CIIO  cooTBeTcTByIOWIEro  Mpoduis
poheCCHOHAIBHOTO 00pa30BaHUs.

PE3VYJIbTAThHI OCBOEHMS YUYEBHOM JJUCIATIIMHEI

OcBoenue cofepkaHust  y4yeOHOM  guctuIUiMHbl  «@Dusuka»  obecreurnBaeTt
JOCTHKEHHE CTYJCHTAMU CJICYIONUX Pe3ydbTaTOB:

JUYHOCHIHbBIX:

— YyBCTBO T'OPJIOCTH M YBaXKEHHS K UCTOPUHU U JOCTHXKEHUSIM OT€YECTBEHHOMN
¢u3nueckol Hayku; (U3MYECKH TpPaMOTHOE TMOBEJIEHHE B MNPOGeCcCHOHATbHOU
JEeSATEIBbHOCTH U OBITY IPU OOpAIllEHUH ¢ TPUOOpPaMu U YCTPOMCTBaMU;

—TOTOBHOCTh K TMPOJOJDKEHHUIO OO0pa3oBaHUs W TOBBIIMICHHUS KBalu(pUKaUu B
n30paHHON TPO(PECCHOHAILHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
(bu3NYECKUX KOMIIETEHIIUHN B 3TOM;

— YMEHHE UCHOJIb30BaTh JOCTUKEHHUSI COBPEMEHHOM (pU3NYECKON HAyKU U (U3UYECKUX
TEXHOJIOTMM Ui TIOBBIIIEHUS COOCTBEHHOIO HMHTEIUIEKTYaJlbHOTO pPa3BUTHUS B
BBIOpAHHON TPO(ECCHOHATILHOM IESITEIbHOCTH;

— YMEHHE CaMOCTOATEIbHO JOOBIBATh HOBBIE JUIsl ce0sl (pU3nUecKre 3HaHUs, UCTIONb3Ys
U1 TOTO JOCTYIHbIE UCTOYHUKU UH(POPMALUY;

— yMEHHUE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIICHUS B KOMAaHJIC 10 PCIICHHIO
00IIMX 3aJ1a4;
— YMEHHE YIIPABJIATH CBOCH MO3HABATCIILHOM JCATCIBHOCTBIO, TPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJIbHOT'O Pa3BUTHS;

MemanpeomMemHbIx:

— WCIOJb30BaHUE PA3IUYHBIX BUJIOB TO3HABATEIBHON JIE€SITEIBHOCTH [JISI PEIICHUS
(¢bu3nyeckux 3ajad, MNPUMEHEHHWE OCHOBHBIX METOJIOB TO3HaHMS (HAOIIOJCHMUS,
OTIMCAHUsI, U3MEPEHHUSI, IKCIIEPUMEHTA) IS U3yUEHUS PA3JIMUHBIX CTOPOH OKPYKAIOIIEH
JIECTBUTEILHOCTH;



— HCIIOJIb30BAaHUE OCHOBHBIX HMHTEJUICKTYaJbHBIX OIEpPAaIlii: MOCTAaHOBKH 3ajauW,
dbopMynupOBaHUS  TUIOTE3, aHAIW3a W CHUHTE3a, CpaBHEHHWS, O000OIICHUS,
CHUCTEMATH3allMH, BBISBICHUS MPUYMHHO-CIICJICTBEHHBIX CBSI3€H, ITOMCKA aHAJIOTOB,
(dbopMyJIMpOBaHHS BBIBOJOB ISl U3YYCHUS PA3TUYHBIX CTOPOH (QU3HUYECKUX OOBEKTOB,
SBIICHUH W TIPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTh CTaJKHUBAaTHCS B
npodeccCuoHabHOM chepe;

- YMEHHE TeHEpHpOBaTh HACH W OINPEHCIATh CPEACTBA, HEOOXOAMMBIC IS WX
pealn3aInm;

- yYMEHHE WUCHOJb30BaTh pa3jMYHbIe WCTOYHWKH JUIS TIOMydeHUs (Qu3udeckoi
WH(POPMAIINH, OIIECHUBATH €€ IOCTOBEPHOCTH;

— YMCHHE aHAJIM3UPOBATh U MPEACTABIATh HH()OPMAIIUIO B PA3TUYHbBIX BHIAX;

— yMeHHE MyOJUYHO MPEJCTaBIATh PE3yJIbTaThl COOCTBEHHOTIO HMCCIIEOBAHUS, BECTH
JUCKYCCHUH, TOCTYITHO U TAPMOHHUYHO COYETasi CoiepKaHue U (POpMbI IPEICTaBISIEMON
uHpopmanuu;

npeomemHulix:
— c(opMHPOBAHHOCTH MPEACTABICHUM O POJIM U MecTe (U3MKH B COBPEMEHHOM
HAay4YHOM KapTUHE MHpa; MOHUMaHUE (PU3MUECKOW CYIIHOCTH HaOII0IaeMbIX BO
Bcenennolt siBinenuii, poau @u3nku B GOpMUPOBAHUU KPYrozopa U (PyHKIHUOHAIbHOU
IPaMOTHOCTH Y€JIOBEKa JJIsl pEeIEHUs TPAKTUYECKHUX 3a]1ay;
— BJAJICHHE OCHOBOIOJAralOIMUMHU (U3UUYECKUMHU TOHATUAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHU W TEOPHUSIMH; YBEPEHHOE HCII0JIb30BaHHE (U3MUECKONH TEPMUHOJIOTUU U
CUMBOJIMKY;

— BJAACHHUC OCHOBHBIMH MCTOJaMHW HAYYHOI'O IMO3HAHUS, HUCIIOJIB3yCMbIMH B (bHSHKe:
Ha6J'HOI[CHI/ICM, OIIMCAHUCM, UBMCPCHUCM, OKCIICPUMCHTOM;,

— yMeHus o0pabaThiBaTh pe3yJbTaThl U3MEPEHU, OOHAPYKUBATh 3aBUCUMOCTb MEXIY
(bU3MYECKUMHU BETUYMHAMU, OOBSICHATD MOJYYEHHBIE PE3yJIbTaThl U J€JIaTh BHIBOIBI,

— ¢(OpMUPOBAHHOCTh YMEHHUS pelIaTh (PU3MUCCKUE 3aaUH;

— chOPMHUPOBAHHOCTh YMEHHsI MPUMEHSTHh MOJYyUYEHHBIE 3HAHUS JUJISI OOBACHEHUS
YCJIOBHM MpoTekaHusi GU3HYECKUX SBICHUM B MPUPOJE, NMPOoPecCuoHaIbHOU cdepe U
IUTSl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU,

— c(OpMHUPOBAHHOCTh COOCTBEHHOM TIO3UIIMKM MO OTHOIICHHI0 K (PU3UYECKON
uH(pOopMauu, NoJy4aeMor U3 pa3HbIX HCTOYHUKOB.

KOHTposlb M OLEHKa pe3ynbTaToOB OCBOCHMS IIPOrpPaMMbl  JTHCLHILIAHBI
OCYLIECTBIISETCS IPENOAABATEIEM B MPOLECCE MPOBEACHUS NPAKTUYECKUX 3aHATUN U
7a00paToOpHbIX pabOT, TECTUPOBAHUA, YCTHBIX U TNHCHMEHHBIX OIPOCOB, IpPHU
BBITIOJTHEHUH OOYYalOIMMUCS BHEAYAUTOPHOM CaMOCTOATENbHON paboTel. Takke mpu
WCIIOJIb30BAaHNN JTUCTAHIIMOHHBIX TEXHOJIOTUNA TECTUPOBAHUE, OHJIAWH-OIIPOC.

COJIEPXXAHUE VUYEBHOM JAUCHUITJIMHBI
BBenenue
®dusuka — GyHIaMEHTAIbHAS HayKa O MPUPOJIE.



EcrecTBeHHOHAayuYHbId  METOJ  MO3HAaHHS, €ro BO3MOXHOCTM W  T'PaHHUILIBI
MPUMEHUMOCTH. OKCHEPUMEHT M TEOpUs B MPOLECCE IO3HAHUS MPUPOJIBIL.
MopenupoBanue ¢u3NUEeCcKuX SIBICHUI U MpoueccoB. Posb s3kcnepuMeHTa U TEOpUU B
npouecce mo3HaHuss npuponbl. dusnueckas BennunHa. [lorpemHocTy HW3MeEpeHHi
¢u3nueckux BenMuMH. PuU3MUECKUE 3aKOHBI. ['paHUIbl MPUMEHUMOCTU (PUINYECKUX
3aKOHOB. [loHsiTHE O QuU3MUECKOW KapTUHE MHpa. 3HAYeHUE (PU3UKU MPU OCBOCHUU
npodeccuit CI1O u cneunansuocteit CI1O.

1. MexaHuka

Kunemaruka. Mexanuueckoe pasmwxkenue. llepememienue. Ilyte. CkopocTb.
PaBHOMEpHOE  TNPSAMOJIMHEMHOE  JBWXEHHE.  YCKOpeHue.  PaBHoOnepemeHHOe
npsaMoJIMHEHOe ABmkeHne. CBoOoHOE MajeHue. J[BmkeHue Tena, OpOoIIeHHOTO MO
YIJIOM K TOPU30HTY. PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

3akonbl Mexanukn Hbrorona. Ilepsoiii 3akon HetoTona. Cuna. Macca. Ummyibc.
Bropoii 3akon HprotoHa. OCHOBHOM 3aKOH KJIACCHUYECKOW AMHAMHUKHU. TpeTuil 3aKoH
HproroHa. 3akoH BceMUpHOTro Tsrotenus. I'paBuranmonHoe nojue. Cuna Tsxectu. Bec.
CnocoOb1 u3mMepenust Macchl Tel. CUIIbI B MEXaHUKE.

3aKoHbI COXpaHEeHHMsI B MeXaHUKe. 3aKOH COXPaHCHHUS MMMyJbca. PeakTuBHOE
newxkeHue. PabGora cuibl. PaboTa mnoOTEHIMANbHBIX CWI. MOIIHOCTh. DHEPrusl.
Kunernueckas sneprus. [loreHnmanpHas sHeprus. 3aKOH COXPaHEHUS MEXaHUYECKOU
sHeprud. [IpuMeHeHre 3aKOHOB COXPaHECHMUSI.

Hemoncmpayuu
3aBUCHUMOCTH TPAEKTOPUHU OT BHIOOPA CHUCTEMBI OTCUETA.

Bubl MeEXaHMYECKOTO JBUKEHUS.
3aBUCUMOCTh YCKOPEHUS TeJIa OT €r0 MAacChl U CHUJIBI, ACHCTBYIOIIEH Ha TEJIO.
CroxeHune CuiL.
PaBeHCTBO M NPOTHUBOIIOIOKHOCTh HAIPABJIIEHUSI CHJI JAEHUCTBUS U IPOTUBOJACUCTBHUS.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.
Cunel TpeHus.
HesecomocTs.
PeakTuBHOE NBUKEHUE.
[lepexo NOTEHIIMATILHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.
2. OCHOBBI MOJICKYJISIPHOUM (PU3UKU U TEPMOJAUHAMUKH

OcCHOBBI MOJIEKYJSIPHO-KHHeTHYecKOoi Teopun. UpeanbHblii ra3. OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW Teopun. Pa3mepsl M Macca MOJIEKYyd H
atoMmoB. bpoyHoBckoe nBmwkenue. Juddysus. Cunbl u dHEPTUS MEKMOJICKYISIPHOTO
B3aumoeicTBusl. CTpoeHue Tra3000pa3HbIX, JKUIKUX H TBepAblx Tel. CkopocTu
JBUKEHUSI MOJIEKYJd M UX u3MepeHue. MneanvHblil ra3. [laBnenue raza. OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH ra3oB. TemmepaTypa U €€ U3MEPEHHUE.
['a3oBbie 3aKOHBI. AOCOJIOTHBIM HyJlb TeMIlepaTypbl. TepMoaMHaMHuuecKas IIKaja
TEMIEPATypbl. YPaBHEHUE COCTOSIHUS MACANbHOTO Tras3a. MoisipHas ra3oBas
MOCTOSIHHAS.

OcHoBbl TepMoguHAMUKH. OCHOBHbIE TOHSTHS W OIpeleleHus. BHyTpeHHss
SHEPrus CHUCTEMbl. BHYTpeHHssI sHeEprus wujaeanbHOro raza. Pabora um Temora Kak



dbopMbl Tepenaun SHEPruu. TemaoeMKOCTh. YelbHas TEMJIOEMKOCTh. YpaBHEHHE
terioBoro OanaHca. IlepBoe Hauanmo TepMOIMHAMHUKW. AnualOaTHBIN MpoIriecc.
[Tpunnun nevictBus teroBor MammHbl. KIIJ[ TerutoBoro asurareins. Bropoe navano
TepMoJauHaMUKU. TepMoauHamMuyeckas IIKanaa TeMreparyp. XOJOAWIbHbIE MalllWHBI.
TerutoBsie aBurarenn. OxpaHa npupobl.

CaoiicTBa nmapoB. Vcnapenue u konaeHcauus. HachIieHHBIN Iap U €ro CBOWCTBA.
AOcomroTHasT W OTHOCHUTENbHAs BJIAXHOCTh BO3ayxa. Touka pockl. Kunenwue.
3aBUCUMOCTh TEMIIEpaTypbl KHUIEHUA OT jaBieHus. lleperperblidi map ©  €ro
HCIOJIb30BaHUE B TEXHUKE.

CaoiicTBa KUAKOCTeH. XapaKTepUCTHKA KUJKOTO COCTOSIHUS BEILIECTBA.
IToBEpXHOCTHBIN CIOM JKUIAKOCTH. DHEPTUS MIOBEPXHOCTHOTO CIIOS. SIBIEHUS Ha
TPaHUIE KUJKOCTU C TBEPABIM TeJIoM. KanuuisipHble SBICHUSI.

CgoiicTBa TBepAbIX TeJl. XapaKTEPUCTUKA TBEPAOTO COCTOSIHUA BEILIECTBA. Y IPYTHE
CBOKCTBA TBEPABIX Tell. 3akoH ['yka. Mexannyeckue cBOMCTBA TBEPABIX TeI. TennoBoe
paciMpeHre TBEPABIX TEN U )KUAKOCTEH. [ImaBnenne u Kpuctauin3aiusi.

Hemoncmpauuu
JIB>keHUE OPOYHOBCKUX YACTHII.

Huddysus.
N3MeHeHune naBiaeHus ra3a ¢ ”3BMEHEHHUEM TeMIIepaTypbl IIPU MOCTOSTHHOM 00bEME.
N3otepmuyeckuii 1 n300apHbBINA MTPOLIECCHI.
N3MeHeHne BHYTpEHHEH SHEPTUU TEI MPU COBEPIIICHUU PaOOTHI.
Mojenu TennoBbIX ABUTATENEH.
Kurnenue BosibI pyU MOHMKEHHOM JABJICHUMU.
IIcuxpomerp u rurpomerp.
SIBneHrs NOBEPXHOCTHOTO HATSIKEHHS U CMAYMBaHUA.
Kpucramisl, amopdHbie BelecTsa, KUAKOKPUCTALTUYECKUE TEa.
3. DneKTpoAuHAMHKA

DJIeKTpUYecKoe MoJie. DICKTPUUECKUE 3apsibl. 3aKOH COXpPAaHEHHMS 3apsija. 3aKoH
Kynona. Onektpuueckoe mnose. HampsikeHHOCTH 3nekTpuyeckoro mnotig. IlpuHumn
cyneprnio3uniuu nojei. Pabora cun snexkrpocraruueckoro nosisi. [lorennman. PazHocts
NOTEHIUAJIOB. DKBUIOTECHIIMAIbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSKEHHOCTBIO U
PA3HOCTBIO MOTEHIUATIOB JIEKTPUYECKOTO NOJIS. [IUANEKTPUKHU B 3IEKTPUUECKOM IIOJIE.
[Tonspuzamuss ausnexkTpukoB. [IpoBonHukK B 3nexktpuueckom mosie. KoHumeHcaTopsl.
CoenuHeHue KOHJEHCATOPOB B Oarapero. ODHeprus 3apsyKEHHOTO KOHAEeHcaTopa.
DHeprust 3JIEKTPUIECKOTO MOJIS.

3aKoHbI TMOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOIWMBIE MJii BO3HUKHOBEHHS H
MOAACPKAHUS AIEKTpUUYECcKoro Toka. Cuiia TOKa M IJIOTHOCTH Toka. 3akoH Owma miis
yuacTka 1enu 6e3 DJ[C. 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS OT MaTepuaa,
JUIMHBI U TUIONIAAU TOTEPEYHOT0 CEUEHUSI MPOBOJAHUKA. 3aBUCUMOCTD AJIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MTPOBOAHUKOB OT TEMIIEPATYPhI. DIEKTPOABUKYIIAs CUJIA UCTOUHHUKA
Toka. 3akoH Owma g mnojgHod wnenu. CoeguHeHue MpoBOJHMKOB. CoennHeHue
HMCTOYHHUKOB DJICKTPUUECKOU sHepruu B Oarapero. 3akoH [[xoyns—Ilenna. Pabora u
MOIIHOCTh 3JEKTPUYECKOTO TOKA.



TennoBoe nenMCTBHUE TOKA.

DJIeKTpUYeCKMdA TOK B MNOJynpoBoaHuUKax. CoOcTBeHHass MPOBOJAUMOCTD
MOJIyITPOBOIHUKOB. [10IynpoBOAHUKOBBIE TPUOOPHI.

MarnuTHOe moJse. BEeKTop MHIyKIMM MarHMTHOro moJid. JlelicTBHEe MarHUTHOTO
MOJiI Ha NPSIMOJMHEHHBIA TMPOBOJHUK C TOKOM. 3akoH Ammepa. BzaumopelictBue
TOKOB. MarHutHbli TOTOK. PaboTa 1o mnepeMenieHuo MpOBOJAHMKA C TOKOM B
MarHUTHOM ToJie. [[eiicTBrEe MarHuTHOIO MOJi Ha ABWXKYyIIuiics 3apan. Cuna Jlopenua.
Onpenenenue yaenbHOTO 3apsiaa. Y CKOPUTEIH 3apsSyKEHHBIX YaCTHLI.

JJIEKTPOMATHUTHAs HMHAYKIUA. OJIEKTPOMarHuTHas WHAYKOus. Buxpesoe
anekTpudeckoe nosie. CaMOMHIYKIHS. DHEPTUsi MATHUTHOTO TOJIA.

Hemoncmpayuu
BzanmopenicTBue 3apsyKeHHBIX TEI.

[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.
JIMDIIEKTPUKH B DIIEKTPUUYECKOM I1OJIE.
Konpgeuncaropsl.
TerutoBoe 1eMCTBUE AIEKTPUIECKOTO TOKA.
CoOcTBeHHas U MTPUMECHAs! TPOBOIUMOCTH MOJTYTPOBOTHUKOB.
[TomynpOBOHUKOBBIN AUOI.
Tpansucrop.
OmneIiT Dpcrena.
B3aumonericTBre NpOBOJHUKOB C TOKAMU.
OTKJIOHEHHE NEKTPOHHOIO ITyYKa MAarHUTHBIM TTOJIEM.
DJIEKTPOJBUTATEb.
DneKTpOn3MepUTENbHBIE TPUOOPHI.
DIEKTpOMarHUTHAsE MHTyKIIUSI.
OmnpbiTel @apanes.
3aBucumocth JJIC CcaMOMHAYKIIMM OT CKOPOCTH HW3MEHEHHMS CHJIBI TOKa U
WHYKTUBHOCTHU ITPOBOJIHUKA.
PaGoTa snexkrporeneparopa. Tpancdopmarop.
4. KonebaHusi 1 BOJHbI

Mexannueckue koJjedanusa. KonebarenbHoe — JBWKeHue. ['apMoHMUecKue
koneOanusi. CBoOOAHBIE MeXaHWueckue Kojebanus. JIuHeliHble MexaHUYecKue
KoJiebaTenbHble CUCTeMBI. [IpeBpalmienne sHeprum TMpU KOJIeOATEITHHOM JIBIKCHHUM.
CBoOomHBIC 3aTyxaronme MexaHW4Yeckue KoJjieOaHusi. BBIHYXIIEHHbIE MEXaHUYECKUE
Kosie0aHusl.

Ynpyrue BoJHbl. llonepeuynbie W NpOAOJIbHBIE BOJIHBL. XapPAKTEPUCTUKHU BOJIHBIL.
YpaBHenue miockou Oerymiedt BosHbl. UHTepdepenius BosH. [lonstue o nudpakumnu
BOJIH.
3BYKOBBI€ BOJIHBI. YJIbTPAa3BYK U €ro MPUMEHEHUE.

DJIEKTPOMATHUTHBIEe KoJe0aHuss. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOaHHUS.
[IpeBpaiiienrie SHEPruU B KoJIeOATEIbHOM KOHTYpe. 3aTyXarollue 3JIeKTPOMAarHUTHBIC
KOJieOaHusl. ['eneparop HE3aTyXarUUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.



Boinyxnennple  anmektpuyeckne — kojebamms.  [lepemennsrii  Tok.  ['eHepatop
IIEPEMEHHOI0 TOKa. EMKOCTHOE€ M HMHIYKTUBHOE CONPOTHBIICHUS IIEPEMEHHOIO TOKA.
3akon OMa nis S3JEKTPUYECKON Lenu mepeMeHHoro Toka. Pabota um MOUIHOCTH
nepeMeHHoro Toka. ['eHepatopsl Toka. TpaHchopmaTopbl. TOKHM BBICOKOM YaCTOTHI.
[Tonyuenue, nepenayda u pacrpeaeseHUe dIEKTPOIHEPTUH.

JIEKTPOMATHUTHBbIE BOJIHBI. DJEKTPOMAarHUTHOE TOJI€ KaK OCOOBIM BHUJI MaTEpHH.
DOnexkTpomMarHuTHbIE BOJIHBL. BuOpatop I'epma. OTKpbITBIA KoJIeOATEIBHBIM KOHTYP.
N3o6perenne pamuo A.C. IlonmoBeim. Ilonstue o paauocBszu. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH.

JHemoncmpayuu
CBOOOHBIE U BBIHYX/ICHHbIE MEXaHUYECKHE KOJICOaHNs.

Pe3onanc.
OO0pa3oBaHue ¥ pacIpOCTPAHEHUE YIIPYTUX BOJH.
YacTtoTa KojebaHuil U BbICOTA TOHA 3BYKA.
CB0OOOIHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.
OcnmorpaMma NEPEMEHHOTO TOKA.
KonnencaTop B enu nepeMeHHOro TOKa.
Karymka WHIyKTUBHOCTH B LIENIA IEPEMEHHOTO TOKA.
Pe3onaHc B mociie1oBaTebHON U IEPEMEHHOTO TOKA.
N3nydeHne u npuem 3JIeKTPOMarHUTHHIX BOJIH.
Pannocssse.

5. Onruka

IIpupona cBera. CKOpPOCTh pacupOCTpaHEHUs CBETA. 3aKOHBl OTPAXKEHUS W
npenomiieHust cBera. llonmHoe oTpaxkenuwe. JImH3bl. ['71a3 kak onruyeckas cUCTEMA.
OnTuyeckue NpudOpHI.

BoaHoBble cBoiicTBa cBera. uTepdepennus cera. KorepeHTHOCTh CBETOBBIX
nayuyeit. Untepdepenuuss B ToHKuX TuieHKax. [lomocwl paBHoOM Tonmuubl. Kombia
Herotona. Mcnonp3oBanue uHTeppepeHnyd B Hayke W TexHHKe. [udpakius cpera.
Judpakius Ha 1eau B mapauieibHbIX dydax. dudpaknuonnas pemerka. [lonarue o
rojgorpaduu. [lomspuszanus mnonepeunsix BosuH. [lomspusanus cBera. JIBoitHoe
nyuenpenomuenue. llomsapounsl. Jlucnepcus cBeta. Buasl crektpoB. CHekTpsl
ucnyckanus. CrieKTpsl TOTJIOUICHHS. Y IbTpaprOIECTOBOE U HHPPAKPACHOE MU3ITyUCHUSI.
Pentrenosckue nyuu. Ux nmpupoaa u CBOMCTBA.

Hemoncmpayuu
3aKOHBI OTPAKEHUS U IPEJIOMIICHUS CBETA.

ITonHOE BHYTpEHHEE OTpaKEHUE.

OnTtuyeckue npudOpHI.

WNurtepdepenius ceera.

Hudpakuus cera.

[Tossapu3zanus ceera.

[Tonydenue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tonyuyenue cnekTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.



CrekTpocKoIl.
6. DeMEeHThI KBAaHTOBOM (DU3UKHU

KBanToBass onrtuka. KsantoBas rumnore3a Ilnanka. ®@ortonsl. Bremnui
dhoroanexktpudeckuit addext. Bayrpennuit hotorddext. Turbl (GoTOIIEMEHTOB.

®du3zuka aroma. Pa3ButHe B3IJSI0B Ha CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CHIEKTpax Bojopoja. AnepHas moaenb atoma. OneiTel D.Pezepdopaa. Mogaenb
atoma Bogopoza no H.bopy. KBaHnToBsie reHepatopsl.

du3uka atoMHOro siapa. EcrecTtBeHHast paiuOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOTO
pacnaga. CrnocoObl HAONIOACHUS € PETUCTPAIMM 3apsSHKEHHBIX dacThil. D(dekT
BasunoBa — UepenkoBa. CTpoeHne aTroMHOTO siapa. JledekT Macchl, SHEPTHs CBS3H U
YCTOWYHMBOCTh aTOMHBIX siAep. SnepHble peakuuu. MckyccTBeHHast paJiMOaKTUBHOCT.
Henenne Tsokensix saep. LlenmHas spepHas peakuus. YnpasisieMasl LETHAas pPeakuus.
SAnepubiii  peakrop. llomydyeHue pagMOAaKTUBHBIX M30TONOB M HUX IPUMEHEHHUE.
buonoruueckoe neicTBUe paIMOAKTUBHBIX U3IIYYEHUN. DIIE€MEHTAPHBIE YACTUIIBI.

Jlemoncmpayuu
doT0o3dheKT.
JIuHeWyaTebie CIIEKTPBI PA3JINYHBIX BEIIECTB.
N3nyyenue nazepa (KBAaHTOBOTO reHEpaTOpa).
CueTunK HOHU3HUPYIOIINX U3ITYUYECHHM.

7. OBouonus Beenennoit

Crtpoenue n pazsutue Beenennoii. Hama 3Be3nnas cuctema — ["anaktuka. pyrue
ranakTuku. beckoHeuHocts Bceenennon. [lonsitue o kocMomoruu. Pacummpsiromasics
Bcenennasa. Moaens ropsiueid Becenennoit. CtpoeHne U poucxoxaeHue [ 'anakTuk.

JBosionus  3Be3d. I[umore3a mpoucxoxaeHusi CoJIHEYHOH  CHUCTEMBI.
Tepmosinepusiii cunte3. [IpobGnema TepmosaepHoit sHepretuku. JHeprusi ConHna u
3BE3/1. DBOJIOLUS 3BE3/I.
[Tpoucxoxnenne CoaTHEYHON CUCTEMBI.

Hemoncmpayuu
ConneuHnas cuctemMa (MOJCIb).
dotorpadun miIaHeT, CACTaHHBIE C KOCMUYECKUX 30H]IOB.
Kapra JlyHbI 1 nianer.
Crpoenue u 3Bosonust BeeneHnoil.

PexoMeHnyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaMMbI THCIHUIIJIMHBI:
MaKCUMaJbHOW yueOHOU Harpy3ku oOyuaromierocs 185 yacoB, B TOM ducie:

- 00s13aTenbHOM ayIuTOpHON yueOHOI Harpy3ku odyydaromerocst 124 gaca;

- CaMOCTOSITEIHLHOM paboThl oOy4aromierocss 61 dac.






TemaTuveckuii JIaH U coAep:KaHue YUeOHOM JUCUMIIIMHBI (PU3UKA

HaumenoBanme Ne Conep:xanue y4ye0OHOro MaTepuaJia, JadopaTopHbie padoThl M MPAKTHYECKUE 3AHATHS, Oo0bem YpoBeHb
pa3aesioB U TeM 3aH. caMocCTosiTeIbHAsA padoTa 00y4Yarommuxcs 4acos OCBOCHHS
1 2 3 4 5
BBenenue 1 ®usuka — Hayka O mnpupone. EcrecTBEeHHOHAY4YHBIM METOJ ITO3HAHMS, €r0 BO3MOYKHOCTU U 2 1
TPaHMIBI TTPUMEHUMOCTH. MojenupoBanue (QU3NUECKUX SBJICHWA U TIporeccoB. Poib
SKCIIEPUMEHTa U TEOpUU B Ipoliecce Mo3HaHus npupoabl. dusznueckrue 3akoHbl. OCHOBHbBIE
AJIEMEHTHI PU3UUYECKON KapTUHBI Mupa. Ousnyeckas BeTUYHHA U €€ u3MepeHne. AOCOTIOTHAs
Y OTHOCHUTEJIbHASI MOrpelHOCTh. MexayHapoaHas cucrema equnuil (CH)
Pa3zpean 1. 24
MexaHnuka
2 | Mexanuueckue asmxeHus. CKOpocTh Tena 2 1
Tema 1.1. 3 | Yckopenue. CBOOOHOE MajfieHUE TET 2 1,2
OcHOBBI
KMHEMaTHKa 4 | JIaboparopHas pabota Nel 2 3
«Knnemaruka»
5 Bpamenue ten. [loctynarensHoe nBuxenue. JIluneitHass M yriioBasi CKOPOCTb 2 1,2
CamocrositesibHast padora Nel: 3 3
Pemrenne 3amad no reme "OCHOBBI KMHEMATHKH"
6 | JJaGoparopnas pabota Ne 2 2 3
« M3ydeHue 3akOHOB PaBHOYCKOPEHHOIO JIBUIKEHUSI TEIl
7 3akonsl HeroTOHA. 2 1,2
Tema 1.2. HNuepumanbHble CUCTEMBI OTCUETA
OCHOBBI ITMHAMHUKA 8 Cuna. 3akoH BceMupHOTO TAroteHus. Cuia tTpenus. Cuiia ynpyroctu 2 1,2
CamocrositeibHas padora Ne2: 3
Pemrenne 3agaud mo teMe "OCHOBBI JUHAMUKU"
9 | JIaboparopnas padora Ne 3 2 3
« OmpeneneHue yCKOpPEHUs CBOOOIHOTO MaICHIS Ha MAIIMHE aTBY/1a)»
10 | Mexannyeckas pabora. MexaHndeckas MOITHOCTh. MOITHOCTh IBUTATEIS 2 1,2
11 | Onpenenenue uMIysibca CUIbl U UMITyJbca Tena. M3ydueHne 3akoHa COXpaHEHUsl UMITyJbca U 2 1,2

Tema 1.3.
3aKOHBI COXpaHeHUus!
B MEXaHHKe

PCAKTUBHOI'O ABUKCHUSA

CamocrositesibHast padora Ne3:
pabora ¢ ydeOHOW IUTEpaTypoil, HaMMCAaHWE KOHCIEKTa mo Teme: "MH3NYeCKHe OCHOBBI




PEaKTUBHOTO JBHKEHUSA" 2 1,2
12 | Mexanudeckast sHeprud. lloTeHumanbHas W KUHETHMYECKas SHeprud. 3ydeHwe 3akoHa 2 1,2
COXPAHEHUs YHEPTUU
CamocrositeibHas padora Ne4: 3 3
Pemenue 3ana4 no teme "3aKoHbBI COXpaHEHUS SHEPTUU"
13 | JJabopatopHast paGota Ne4. 2 3
«3aKOHBI COXPAHEHUs B MEXAHUKE
Pazpea 2.
MouJekyasipHas 20
¢usuka.
TepmoauHaMuka
14 | U3yuyenue ocHoBHBIX nonoxennid MKT, ux onbiTHoe o6ocHoBaHue. MccnenoBanue pazMepoB 2 1
u Macc MoJieKyJ1. Onpezenenue CUil ¥ 3HEPIUU MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.
OObsicHeHHEe CBOMCTB Ta3000pa3HOro cocrosiHus BemiecTBa Ha ocHoBe MKT. M3mepenue
CKOpPOCTH JIBHKEHHS MOJIEKyJ B raze. OmpeeneHue JIMHBI CBOOOIHOTO mpodera MoJeKy B
Tema 2.1. raze. OnpeaeneHue BaKkyyma
OCHOBBI 15 | JlabopaTopHas padora NeS 2 3
MOJIEKYJISIPHO — Omnpenenenne IOTHOCTU TBEPIOTO Tela
KUHeTHYeCKOoM 16 | Onpenenenue uaeanbHoro rasa. M3ydenne ocHoBHoro ypaBHeHuss MKT raszos. M3yuenue 2 1,2
TEOpHH. TEPMOJMHAMHYECKONW MIKalbel Temreparyp. OmpeneneHue aOCOTIOTHON TeMIlepaTyphl Kak
NneanbHbIi ra3 MEpHbI CpeAHEN KHHETUYECKON SHEPTUU YaCTHII.
CamocrosiTesibHast pabora Ne5:
pabota ¢ yuyeOHOU nuTEeparypoil, HamucaHue KoHcrekTa mo Teme: "CrocoObl M3MepeHUus 2 1,2
TeMInepaTypbl, BUIbl TEPMOMETPOB"
17 | U3ydyeHue ypaBHEHUSI COCTOSIHUS UIEAIBLHOIO rasza. M3omnpoueccsl B HacaIbHOM Tra3e 2 1,2
Tema 2.2. 18 | Onpenenenne BHYTpeHHEH »dHeprud W paboThl raza. M3ydeHuwe TmepBOro 3aKoHa
OcHoBBI TEPMOJMHAMUKH, €r0 NMPUMEHEHHE K IpolieccaM B rasze. KosnuyecTBo TEIUIOTHL. YpaBHEHUE 2 1,2
TEePMOAUHAMMKH TEIJIOBOTO OanaHca
CamocrosiTesibHast padoTa Ne6: 2 3
Pemenue 3agau nmo treme "IlepBbIil 3aKOH TEPMOJUHAMUKH "
19 | HeoOpaTuMOCTh TEIUIOBBIX TIpoleccoB. M3ydeHne BTOpPOro 3aKOHA TEPMOIAMHAMUKH.
WN3yyenne npuHnmna aedctBus TemioBod MamuHbl. Omnpenenenune KIIJ[  TemioBoro 2 1,2
nsuratens. TermoBple IBUTaTeNn U OXpaHa OKPYIKAKOIIEH CpeIbl
CamocrosiTesibHast padora Ne7: 2 1,2




Pabora co cmnpaBoyHOW W y4eOHOW JHMTEPATypOM, COCTABIICHHE TAOJUIBI OTIUYHN U
npeumyniects /IBC pa3HbIx TUIIOB

20 | U3yuyeHue CBOMICTB HACBIIIEHHOTO M HEHACHIIIEHHOrO mapoB. OlpeneneHue KpUTHYECKOIO
COCTOSIHMS BellecTBa. V3ydeHue mpoleccoB MCHapeHus U KUmeHus KXuAakocTu. OObsicCHeHHe 2 1,2
BJIQ)KHOCTH BO3/yXa
Tema 2.3. 21 | OObsicHEeHHE CBOWCTB JKMIKOTO COCTOSHHUS BemectBa Ha ocHoBe MKT. MW3ydenue 2 1,2
Arperatubie CMauMBaHUS U KaIWJUSIPHOCTH
cocrosinusi BemecrBa | 22 | OObsicHeHUE CBOMCTB TBepAOro coctosiuus BeuiectBa Ha ocHoBe MKT. M3yuenue amopdubIx 2 1,2
u (ha3oBble mepexoabl BELIECTB U KUAKUX KpUCTAILIOB. M3yueHne MEXaHUYECKUX CBOMCTB TBEPABIX TEI
23 | Paccmotpenue nedopmanuu, ee BuaoB. OmpenerneHue aOCOMIOTHOH U OTHOCHTENBHOM
nedopmarnuu. M3ydenue 3akona ['yka. M3ydenue temioBoro pacmmpenus tein. [lnasnenue u 2 1,2
KpUCTAJTU3ALIHS
Paznea 3. 36
DIEeKTPOAUHAMUKA
24 | 3yyeHue B3aWMOJACHCTBHUS 3apsbKEHHBIX Tenl. OmnpeneseHue HIEKTPUUYECKOTo 3apsja. 2 1
N3ydeHne 3aKoHa cOXpaHEHMsI SJIEKTPUUECKOTO0 3apsiia. M3ydenune 3akona Kynona
25 | Usyuenue nsnektpuueckoro mnojs. OmnpeneneHue HaNpsyKEHHOCTH, JIMHUN HaNpsHKEHHOCTH
ANEKTPUYECKOTO TOJIs, paboThl DIEKTPUYECKOTO0 IOl TPH  TMEpEeMElIeHUN  3apsfa, 2 1,2
MOTEHIIMAJIa, HAPSDKEHUS. Y CTaHOBJIEHHE CBS3M MEXAY HalpsSKEHHOCTBIO 3JIEKTPUUECKOTO
Tema 3.1. 0JISL U HaNpsHKEHUEM
Juexkrpudeckoe nojge | 26 | [IpOBOIHUKY ¥ IMDIICKTPUKH B SJIICKTPHYECKOM ITOJIC 2 1,2
27 | Dnextpuueckas eMKocTb. KonaeHncatopsl 2 1,2
CamocrosiTesibHast pabora Ne§: 3 3
Pemenue 3anay no teme "OnekTpuueckas EMKOCTb KOHAEHCATOPOB "
CamocrositeibHas padora Ne9: 2 1,2
pabora ¢ ydeOHON nuTeparypoil, HamucaHue pedepara 1o Teme "SBieHue
Mbe303JIeKTpruUIecKoro 3(dekra, ero npuMeHenue"
28 | M3yyeHne MOCTOSTHHOIO 3JeKTpuueckoro toka. Ompexaenenue cuibl Toka, DJC. M3yueHne
3akoHa Oma g yuactka nenu. OnpezneneHue conpoTtusieHus. M3ydenne 3akona Oma Juist 2 1,2
MOJIHOU IIenH
29 | U3y4yeHue HNEKTPUUYECKUX IEeNeld C MOCIEI0BAaTEeIbHBIM U TMapauieIbHbIM COECIMHEHUEM
MTPOBOJIHUKOB. 2 1,2

3aBUCUMOCTb COIPOTUBIIEHUS OT TEMIIEPATYPHI




30 | OnpeneneHue pabOTBI W MOIIMHOCTH D3JIEKTpUUYECKOro Toka. M3yuenue 3akona Jlxoyns — 2 2
Tema 3.2. Jlenna
3aKOHBI MOCTOSTHHOTO CamocrositesbHas padora Nel(: 3 3
TOKA Pemenue 3amau mo tremMe ""3aKOHBI HOCTOSHHOI'O TOKA"
CamocrositeibHas padora Nell:
pabora ¢ yueOHOW JuTepaTypoil, Hammucanwe pedepaToB 1o TemaMm: "SBrIeHHe 2 1,2
ceepxnpoBoaumoctu", "[I[puMeHeHne TenjaoBoro AEHCTBUSI TOKA B PAa3IMYHBIX TEXHHUYECKUX
ycTpoucTax"
31 | DnekTpuueckuil TOK B MeTaiax. KoHTakTHas pa3HOCTh MOTEHIIMATIOB 2 1,2
32 | Dnekrponus. 3akoH Dapanes 2 1,2
Tema 3.3. 33 | DeKTpUYeCKuid TOK B MOJYNpPOBOAHUKAX. V3ydeHue CBOWMCTB IMOJIYyHIPOBOJIHHUKOB, 2 1,2
DJIEKTPUYECKH I TOK COOCTBEHHOM U MPUMECHOH MX TPOBOAUMOCTH
B Pa3sHBIX cpeaax 34 | DnexTpuYecKHe CBOMCTBA MOIYITPOBOJHUKOB 2 3
35 | OnpeneneHue 3JIEKTPOXUMUYECKOTO SIKBUBAJICHTA MEU 2 3
36 | Jlaboparopnas pa6ota Ne 6 2 3
IIposepka 3akonHa boiuss-Mapuorra
CamocrositeibHast pabora Nel2: 3 1,2
pabota ¢ ydeOHOHW JMTepaTypol, HamucaHhe KOHCIekTa 1o Teme: "IlomynpoBOTHHUKOBBIC
npubOpHI, UX IPUMEHEHHE"
37 | U3yyeHne MarHuTHOTO TOJs Kak ocoboro Buaa Marepuu. OmnpeneneHue  CHITBI 1,2
B3aUMO/ICHCTBUS MapalieTbHbIX TOKOB 2
38 | Onpenenenue cunbl AMIiepa, MarHUTHOM WHAYKLIMHM, MAarHUTHOrO IoToKa. l3ydeHue
Tema 3.4. MPUHIIMIA ACHUCTBUS dJEKTpoABUTaTeNs. [[elicTBMEe MarHUTHOTO TOJIs HA IBYKYIIMICS 3apsil. 2 1,2
MarnuTHoe 1o0JIe Omnpenenenue cunsl Jlopenia
39 | U3y4yeHne MarHUTHBIX CBOWMCTB BemIeCTB. M3ydyeHue MpUOOPOB MarHUTORJICKTPHUECKOM M 2 1,2
AJEKTPOMArHUTHON CUCTEMBI
CamocrositeibHass pabora Nel3:
pabota ¢ y4eOHOU NmUTEpaTypoil, cocraBnenne Tabmuupl: "Krnaccudukanus BemecTs mo ux 5 1,2
MarHUTHBIM CBOMCTBaM".
Harmmcanne pedepara o reme: "HamarununBanue gpeppomaraetnkon. Touka Kropu"
40 | JTaboparopnas padota Ne 7 2 3
Omnpenenenue BIaXKHOCTH BO3ayXa
41 | U3yuyeHue siBIEHUS 3JIEKTPOMArHUTHON MHIYKIIMU, 3aKOHA 3JIEKTPOMArHUTHOM UHIYKIIUH.




N3ydyenue 3akona JleHma i 3JIEKTPOMArHUTHOM WHAYKIUU. OnpeneneHue BUXPEBOTO 2 1,2

Tema 3.5. JIIEKTPUYECKOTO T10JIs1, BUXPEBOT'O TOKA.

DJIEKTPOMarHuTHas W3yuenue sBneHusi caMouHAyKIuK. OnpenenaeHe SHEPruid MarHUTHOTO TIOJISL.
HHAYKIHSA CamocrositesbHast padora Nel4: 3 3
Pemenue 3agad no reme "IneKTpOMarHuTHAs HHAYKIAS"
CamocTrosiTesbHast padora NelS:
pabora ¢ y4yeOHOU nuTEepaTypoi, MOATOTOBKAa COOOIIEHUs MO Teme: "BuIbl CcOTHEUHOI 2 1,2
aKTUBHOCTH, €€ TPOSIBJICHUSI B IPOIIeccax, MPOUCXOIAIINX Ha 3eMile, BIUSHUE Ha yesloBeka"

Pa3pea 4. 14
Kose0anus u BoJIHBI

Tema 4.1. 42 | KonebarenbHble ABIKEHH. MaTeMaTHUECKUil MassTHUK. BOJHBI U UX XapaKTepUCTUKH 2 1,2

Mexanun4yeckue 43 | JJaboparopHas padota Ne 8 2 3
KOJIe0aHuUs U BOJIHbI Onpenenenue K03 puiineHTa NOBEPXHOCTHOTO HATSKEHHS! JKUAKOCTH
CamocrosiTesbHast padora Nel6: 3 3
Pemenwue 3anay mo Teme "MexaHudeckue KOJIeOaHus ¥ BOJTHBI"

Tema 4.2. 44 | U3yuyenue nepemeHHOro Toka. [loydeHne nepeMeHHOro TOoKa IpyU PaBHOMEPHOM BpAIlleHUU
JJIeKTPOMArHuTHbIE BUTKA B OJJTHOPOJHOM MAarHUTHOM TI0JI€. 2 1,2
K0J1e0aHMs U BOJIHBI HeiictByromue 3HaueHuss DJIC, HampspkeHMsI M cUilbl nepeMeHHoro toka. Konaencarop u

KaTyIlIKa B I[IEMU IEPEMEHHOT0 TOKa. DJEKTPUUYECKUN pPE30HAHC.

45 | IlpeoOpa3oBanue mnepeMeHHoro Toka. Tpanchopmatop. I[IpoumsBomcTBo, Tmepegada U
notpebienue anekrposHeprun. Konebarenbublil KOHTYp. [IpeBparienue sHeprun B 3aKphITOM 2 1,2
KoJieOaTeIbHOM KOHTYPE.

46 | KonebaTenbHbIN KOHTYD 2 3
CamocTrosiTesbHast padora Nel7: 2 1,2
pabota ¢ y4eOHOW NUTEpaTypol, cocTaBlieHHEe KoHcmekTa "Buapl TpancopmaTopoB, uX
puMeHeHue"

Tema 4.3. 47 | DnekTpoMarHUTHOE NOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI 2 1,2
3HeKT[::rI?::IMTHHe 48 | Uzob6perenue paguo A.C. ITornoBeM. [IpyUHIUITBI pauOCBSI3U U TEIEBUICHHUS 2 1,2

Pa3nea 5. 20

Onruka

49 | IlpencraBnenue o mpuponae cBera. OnpeneneHHe CBeTa Kak AJIEKTPOMAarHUTHOW BOJIHBI. 2 1,2

N3mepenne cKkopocTu cBeTa




CamocrositesbHast padora Nel8:

paborta ¢ y4eOHOM JUTEepaTypol, COCTaBIECHNE KOHCIEKTOB Ha TeMbl: "CrocoObl M3MEpEeHUS 1,2
ckopocTH cBeta", "MICTOUHUKHN pa3nuyHOro u3nydeHus Bo Beenennoit"
50 | CBeTOBOI MOTOK M OCBELIEHHOCTh 2
51 | M3y4yeHue 3aKOHOB OTPAXEHMs U IpesomiieHus: cBera. OINpeieneHue MoJHOTO BHYTPEHHETO 1,2
OTpaKEHHUS
Tema 5.1. 52 | OmpeneneHue nokasaTels MPETOMIICHUS CTEKIa 2
BoJsiHoBas onTHKa
53 | 3yueHue siBneHuit unTepHepeHInu 1 JUPpaKkIu CBETA. 1,2
Onpenenenre TUCIEPCUU CBETA
54 | JlabopaTtopnas padota Ne 9 3
«3mMepeHue JUIMHbI CBETOBOM BOITHBI»
55 | ducnepcus csera 3
56 | JlabopaTtopnas pabota Ne 10 3
«Onpenencare (GOKYCHOIO PacCTOSHHUS , ONTHYCCKON CHIIbI, JUHCHHOI'O YBEIMYEHHUS COOMparoleit
JIMH3BI».
57 | U3ydyeHue pa3iau4HbIX BUJOB DJIEKTPOMArHUTHOIO U3IIyYEHHs], UX CBOMCTB U IPAKTUYECKOIO 1,2
IPUMEHECHUS
58 | Jlaboparopnas padota Ne 11 3
N3ydeHue cBOWCTB KOHAEHCATOPA
CamocrositeibHas pabora Nel9: 3
Pemenue 3a1a4 Ha 3aKOHBI OTPAYKEHUS U MPEJIOMIICHHSI CBETa
Pa3pea 6.
Crtpoenue aToma u
KBaHTOBas (pu3NKa
59 | IlonsaTHe O BOJHOBBIX M KBAaHTOBBIX CBoOiicTBax m3nyudeHus. Jlasnenue cera. OnbiTel I1.H. 1,2
JleOeneBa
60 | U3yuenune BHemHero ¢otodddekra, ero 3akoHoB. OO0bsicHeHue ¢GoTodpdexra Ha OCHOBE
KBAHTOBOW TEOPHUH. 1,2
Tema 6.1. Nzyuenue BHyTpeHHero ¢(otorddexra. TexHuueckne  yCTpOHCTBAa, OCHOBaHHBIC Ha
KBaHTOBasI ONTHKA ucrnonb3oBanuu pororddexra.
CamocrosiTtesbHast padora Ne2(: 3

Pemenue 3amau Ha 3akoHbI BHeMHETo GoTtodrddexra




CamocrositesibHast padora Ne21:

pabora ¢ ydeOHOH JMTEepaTypoi, HamucaHue pedeparoB Ha TeMbl: "MOTOIEMEHTHI, HX 2 1,2
npuMeHenue", "SBiaeHue nomuHecueHIun"
Tema 6.2. 61 | 3ydyeHue cTpoeHHs aToMa: IJIaHETapHas MOJeb U Mojeib bopa. OObsiCHEHHE MOTIIOMEHUS

®uzuka aToMa u U UCIyCKaHUsl cBeTa atoMoM. KBanToBanue sHepruu. [IpuHuun aeicTBUs U UCMOIB30BaHUE 2 1,2

aTOMHOTO siipa nasepa.
PagnoaxktuBHOCTh. CoOCTaB aTOMHOTO sjpa. OHeprus cBs3M. CBsi3b MacChl U DHEPIUH.
SAnepubie cunel. 30Tonbl. AnepHbie peakuuu.
Henenue Tsoxensix saep. Llennas saepHas peakuus. SAnaepHsiil peaktop. SnepHas sHepreTuka.
PanuoakTuBHBIE U3IIy4eHUsI U MX BO3JIEUCTBHE HA KUBbIE OopraHu3Mbl. M3ydeHue crnextpoB
3apsKEHHBIX YaCTHII
CamocrosiTesbHast padoTa Ne22:
pabota ¢ yuyeOHOM IJHUTEpaTypoHd, COCTaBJICHHE KOHCIekTa Ha Temy: 'l[lomydeHue 3 1,2
paZMoaKTUBHBIX N30TOINOB, X NPUMEHEHHE"

Tema 7.1. 62 | TepMosiAepHBI CUHTE3, YCIOBHUS €r0 OCYIIECTBIEHUS. bamaHC sHEpruu mpu TEpMOSAEPHBIX
TepmosinepHbIit peaKkuusX. 2 1,2
CHHTE3 Crpoenne Connua u 38e37. JHeprus ConHIa v 3B€3/. JBOJIOIHUS 3BE3].
CamocrosiTesibHast padoTa Ne23:
pabora c y4yeOHOU nmTEepaTypol, MOATOTOBKAa cooOmieHus mo Teme: "OOpa3oBaHume Hu 2 1,2
3BOTIONHA 3Be31"
®opmMa KOHTPOJIS - IK3aMeH
Bcero ¢ camocTosiTesibHOM padoToi 185

J1e XapaKTepHuCTHKH YPOBHS OCBOCHHS Y4eOHOI0 MaTepuasia HCIOJb3YIOTCS ciledylolue 0003HAYeHns

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

2 — penpoIyKTUBHBIN (BBITOJIHEHHE AEATENbHOCTU IO 00pa3ily, UHCTPYKIMH WX O] PYKOBOJICTBOM);

3 — IpOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJIHEHUE JAEATEIbHOCTH, peIlIeHUe TPOOJIEMHBIX 3aj1a4)




TEMATHUYECKOE IIJTAHUPOBAHUE

TEXHUYECKUI ITPODUJIIb ITPOGECCHUOHAJIBHOTO
OBPA3OBAHIS

[Ipu peanuzanuu cojepxkaHus 001e00pa3oBaTeIbHON y4eOHOM JAUCIUTIIIMHBI
«Dusukay B mnpenenax ocBoenus OIIOII CIIO nHa 6a3ze OCHOBHOTO OOIIETO
oOpaszoBanmsi ¢ moiydeHueM cpeanero obmiero obpaszoBanus (IITIKPC, TIICC3)
MaKkcHUMaJjbHas yueOHasi Harpy3ka 0O0y4arolnuXcsi COCTaBIISIeT:
no cnenuranbHocTaM CI1O Texuuueckoro npoduias — 185 yacoB U3 HUX:

- ayauTopHas (oOs3aTenpHasl) Harpy3ka OOydYarolIuxcs, BKJIIOYas JabopaTOpHbBIC
pabotbl— 124 yaca;
- BHEAYIMTOPHAsI caMOCTOsITeIbHAsl paboTa CTy1IeHTOB — 61 yac.

ECTECTBEHHOHAYYHbI ITPO®UJIb TPOGECCUOHAJIBHOI'O
OBPA30OBAHUA

[Ipn peanmzamuu coxepxkaHus 00II€00pa30BATENBHON YUYEOHOW JTUCIUTTAHBI
«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
Bsenenue 2 2
1. MexaHunka 38 24
2. Monexynsapras ¢usuka. TepmoauHaMuka 24 20
3. DIeKTpoauHaAMUKa 54 36
4. KonebaHus 1 BOJIHBI 26 14
5. OnTuka 14 20
6. DeMeHTHl KBAaHTOBOM (pr3uKH 14 6
7. OBomonus Beenennoit 8 2
Hroro 180 124
BueaynuTopHasi camocTosiTeJibHAs padoTa

[ToaroToBka yCTHBIX BBICTYILICHHM 11O 90 61
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 270 185




MaKCHUMaJIbHas1 y‘IC6HaH Harpy3ka 06yqa}0nmxc51 COCTaBJIACT:

- mo crnemuanbHOCTIM CIIO ectectBeHHOHay4YHOTO TIpoduminst — 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 2
1. Mexanuka 38 24
2. Monexymnsipaas ¢pusnka. TepMoguHaMuKa 24 20
3. DHeKTpoauHAMUKA 54 36
4. KonebaHust v BOJHBI 26 14
5. Ontuka 14 20
6. DIIEMEHTHI KBAaHTOBOU (PU3UKH 14 6
7. OBontonus Beenennoit 8 2
Hroro 180 124

BHeayauTopHasi camocTosiTe/ibHAsi padoTa
[ToaroroBka yCTHBIX BBICTYIIJIEHUM MO 90 61
3a/laHHBIM T€MaM, 3¢Ce, JO0KIaI0B,
pedepaToB, HHIUBUAYAILHOTO IPOCKTA C
UCTIOJIb30BaHUEM MH(POPMAITMOHHBIX
TEXHOJIOTHH (TeCTUpOBAaHUE, OHJIAMH-
ompoc...)

Ilpomercymounaa ammecmauua 6 Gopme ougpepenyuposannozo 3avema unu
IK3ameHa

Bcero 270 185

@oH/1 OLIEHOYHBIX CPEJICTB OCBOCHUS Y4eOHOM TMCIUIIMHBI

[IpomexxyTounast arrecTanusi oOywaromuxcsi B ¢GopMe dK3aMeHa
MIPOBOJIUTCSL BO BPEMSI CECCHM, KOTOPBIMHU 3aKAHUYMBACTCSA KaXKIbIM CEMECTP.
Jns  arrectanuu  OOydYarolmUXCs Ha COOTBETCTBUE UX IEPCOHAIBHBIX
nocTkeHnit mosTanHeiM TpedoBanusM OITOII mo cnenuanbHOCTH KOJUTEIK



co3laeT U yTBep)KJIaeT (POHIBI OIEHOYHBIX CPEACTB JJIsi IPOBEICHUS
MIPOMEKYTOUHOM aTTeCTAllMd W TO3BOJISIONINE OIICHUTh 3HAHUS, YMCHHUS U
OCBOEHHBIE KOMIIETCHIINH.

O1H GOHABI BKIIOYAIOT KOHTPOJIBHBIE BOMPOCH U TUIIOBLIE 3aJIaHUS
JUISl TIPAKTUYECKUX 3aHSATUM, KOHTPOJIBHBIX PaboOT, 3a4€TOB U IK3aMEHOB;
TECThI; IPUMEPHYIO TEMATHKY KypPCOBBIX pabOT, pedepaToB u T.1I., a TAKKe

HWHBIC

GbopMBI  KOHTpOJS,  IIO3BOJIAIONINE  OICHUTh  CTCIICHBb

c(hOpMUPOBAHHOCTH KOMITETEHIIUN 00YYaIONTUXCS

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTHU

CTYJIEHTOB
Conepxanue XapaKkTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH CTY/ICHTOB
00y4eHust (Ha YpOBHe YUeOHBIX J1eiicCTBHI)
BBenenue YMeHHUs TOCTaHOBKH IIEJIeH JIeATeIbHOCTH, INIAHUPOBAHUS COOCTBEHHOM IEITEILHOCTH

JUTSL TOCTUKEHUS TOCTaBICHHBIX 1EJIeH, MPeIBUICHUS] BO3MOXKHBIX PE3YyJIbTaTOB ATUX
JNEUCTBUN, OPraHNU3al[ii CAMOKOHTPOJIS M OLIEHKH MOJIyYEHHBIX PE3yJIbTAaTOB.
Pa3BuTHE CIIOCOOHOCTH SICHO U TOYHO M3JIaraTh CBOU MBICIH, TOTUYECKU
00OCHOBBIBaTh CBOIO TOUKY 3pEHUsI, BOCIIPUHUMATh U aHATU3UPOBATh MHEHUS
coOEeCeTHUKOB, MTPU3HABAs TIPABO APYTOTO YEIOBEKa HA NHOE MHEHHE.
[IpousBenenne namMepeHus: PU3NYECKUX BEITUUYHMH U OLIEHKA IPAHULIBI TOTPEIIHOCTEH
U3MEPECHUM.

[Ipeacrarnenune rpaHUIIbl OTPEITHOCTEH U3MEPEHHH MPU TTOCTPOSHUHN TPaPUKOB.
YMeHue BBICKa3bIBaTh TUTIOTE3bI Il O0BSICHEHUS HAOTIOAaeMbIX SIBIICHUH.

YMenue npeajaratb MOJEIH SIBIICHUH.

VYkazaHue rpaHull TPUMEHUMOCTH (PU3NUECKIX 3aKOHOB.

N3n0xeHne OCHOBHBIX MOJIOKEHUH COBPEMEHHON HAyYHON KapTUHBI MUpA.
[TpuBeneHre TPUMEPOB BIUSHUS OTKPBITUH B PU3UKE HA IPOTPECC B TEXHUKE U
TEXHOJIOTMH MPOU3BOJICTBA.

Hcnonb3oBanue MHTEpHETA /U1 TOUCKA HHPOPMALIUU

1. MEXAHUKA

Kunemamuxa

[IpencraBieHne MEXaHMYECKOTO IBUKEHHUS Tela YPaBHEHUSIMU 3aBUCUMOCTH
KOOpJMHAT U MPOEKLUEN CKOPOCTH OT BpeMeHH. [IpencraBnenne MEXaHUYECKOTo
JBIDKEHUS Tela TpaduKaMy 3aBUCUMOCTH KOOPJIMHAT U TIPOCKITUEH CKOPOCTH OT
BPEMEHU.

Onpenenenne KOOpAUHAT TPOUAEHHOTO MyTH, CKOPOCTU U YCKOPEHUS TEJa 1o
rpadukaM 3aBUCUMOCTH KOOPAMHAT U TIPOEKIIUN CKOPOCTH OT BpeMeHu. OnpeeneHue
KOOPJMHAT MPOUJIEHHOTO MyTH, CKOPOCTH U YCKOPEHHUS TeJla 0 YPABHEHUAM
3aBUCUMOCTH KOOPJAMHAT U MPOEKUUK CKOPOCTH OT BPEMEHMU.

[IpoBenenune cpaBHUTEIHLHOTIO AHAIM3a PABHOMEPHOTO U PABHONIEPEMEHHOTO
JIBUKCHU.

VYkazaHue Ucrnoib30BaHMs OCTYNATEIbHOTO U BpaIllaTeIbHOTO IBUKEHUN B TEXHUKE.
[TproGperenue omnbITa paboThI B TPYIIIE ¢ BHITOTHEHHEM Pa3IUYHBIX COIMATBHBIX
posen.

Pa3paboTka BO3MOXHOM CUCTEMBI ACHCTBUI U KOHCTPYKIIUHU IS
AKCIEPUMEHTAIBHOTO ONPEACICHU KUHEMAaTUYECKUX BEJTUYHH.

[IpencraBnenne nHGOpMAMK O BUAAX JBHKCHUS B BUJIC TAOJIHIIBI

3axonwi
COXpaHeHusi 8

[IpumeneHne 3akoHa COXpaHEHUS UMITYJIbCA JJIs1 BRIYUCIECHUS U3MEHEHU CKOPOCTEM
TCJI IIPU UX B3aHMO,Z[€I>'ICTBH}IX.




MexXaHukKke

N3mepenne paboThl CHJT M K3MEHEHHE KHHETHYECKOHN dHEpTuu Tena. BeranciaeHue
paGOTbI CUJI U UBMCHCHUA KHHGTHHGCKOﬁ 3HepFI/II/I TEJa.

Brrunciienne noTeHuHaIbHON S3HEPTUH TEJ B TPAaBUTALIMOHHOM ToJie. Onpenesienue
MOTEHIMAJILHON SHEPTUH YIPYTo Je(OpPMHUPOBAHHOIO Tela 110 U3BECTHOM AedopManuu
M JKECTKOCTH Tea.

[IpuMeHeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKOM PHEPTUHU MPU pacueTax pe3yJbTaToB
B3aUMOJICHCTBUH T€JI TPaBUTAIIMOHHBIMU CHUJIAMH M CHJIAMH YIIPYTOCTH.

YKaBaHI/Ie I‘paHI/II_I HpI/IMeHI/IMOCTI/I 3aKOHOB MCXaHHUKMU.

VYkazanue y4eOHbIX JUCLUUIUINH, IPH U3YYEHUN KOTOPBIX UCIOIB3YIOTCS 3aKOHBI
COXpaHEHUs




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 HAa OCHOBAHHH
ypaBHEHUS COCTOSTHUS WICATBHOTO Ta3a.

Omnpenenenre mapaMeTpPOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH U
MpOUCXOAAIINX MporieccoB mo rpadukam 3aBucumoct p (T), V (T), p (V).
OkcnepumeHTanbHOE rccnenoBanue 3asucumocta p (T), V (T), p (V).
[Ipencrarnenue B Buae rpadKoB H30XOPHOTO, H300apHOTO U U30TEPMUUYECKOTO
MIPOIIECCOB.

Brruucnenue cpennelt KHHETHYECKON SHEPTUHU TETUIOBOTO JTBUYKEHUSI MOJIEKYIT 110
M3BECTHOM TeMIepaType BElIeCTBa.

BrickaseiBanue rumores it O0bICHEHNS 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 10 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 MEHUE 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 TEPMOJUHAMKI

Ceoticmsa napos,
JrcuoKocmeil,
meepovlx mei

W3mepenue BIaXHOCTH BO3TyXa.

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

HccnenoBanue MeXaHMYECKUX CBOMCTB TBEPABIX Teil. [Ipumenenue puznueckux
MOHATHI U 3aKOHOB B Y4eOHOM Matepuae mpodeccnoHaIbHOTO XapakTepa.
Hcnons3oBanue MuTepHeTa nis morucka nH(Gopmanuu o pa3paboTkax u
MPUMEHEHHSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTepHAIOB




Conep:xanue

XapaKTepl/ICTﬂKa OCHOBHBIX BUAOB I€ATECJIBHOCTH CTYACHTOB

00y4eHust (Ha ypoBHe yueOHBIX JeiicTBHI)
3. 3JIEKTPOAUHAMUKA
Onexmpocmamuka | BerauciieHre cuil B3auMOICUCTBUSI TOUEUHBIX 3JIEKTPUUECKUX 3aPSIO0B.

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

Brruncnenue noreHnuana 31eKTpUIECKOro oI OJHOTO U HECKOJIBKUX TOYEYHBIX
JNEKTPUYECKUX 3apAn0B. M3MepeHne pasHOCTH OTEHIIUAIOB.

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 CiTydae UCTOYHHK AJICKTPUIECCKON SHEPTUU paboTaeT B
peXHUMe TeHepaTopa, a B KAKOM — B PEKUME TOTpeOUTes.

Omnpenenenue TemMnepaTypbl HUTH HakaduBaHus. M3MepeHue 371eKTpUiIecKoro
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 TPUYMHHO-CIIEICTBEHHBIX CBSI3EH

Maenummnuvie
S6JIeHUSL

N3Mepenre MHAYKIIMUM MarHUTHOTO MOJIsl. Beruucinenue cuil, AeMCTBYIOIIUX 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
ANEKTPOU3ZMEPHUTETHHBIX TPUOOPOB. OOBSICHEHHE IPUHITHUITA JEHCTBHUS Macc-
cnektporpada, yCKopuTelen 3apsukeHHBIX yacTuil. O0BsICHEHUE POJIM MarHUTHOTO
1oJist 3eMJIM B KU3HHU 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 MAaTEMATHUECKOTO MasiTHUKA
Konebanus OT €ro JJIMHBI, MAaCChl U aMIUIUTYAbI Kosebanuii. MccnenoBanue 3aBuCMMOCTH

nepuoja KojaebaHuii rpy3a Ha MPY>KUHE OT €r0 MacChl M )KECTKOCTH MPYKUHBI.
Brruncienue nmepuojia KoJieOaHHH MaTeMaTHIECKOT0 MasTHUKA TT0 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 HAYyKH, TCXHUKHU, B MCAUIIUHC.
W3noxxeHune cyTu 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX C BO3JICHCTBUEM
3BYKOBBIX BOJIH Ha OpTaHU3M YCJIOBCKaA

Dnekmpomaznummwle
Konebanus

Habmoienue ocuusiorpaMm rapMOHUYECKUX KojieO0aHui CHIIbI TOKA B LIEITH.
U3mepenue 35ekTpoeMKoCcTH KoHieHcaTopa. M3sMepenne HHAYKTUBHOCTh
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 nepeaaydu 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
¥ OCBaMBaE€MbIM BHJIaM JeATeTbHOCTH. OOBSICHEHNE TIPUHITUITHATBHOTO
pasyinuus NpUPOBI YIIPYTUX U DJIEKTPOMAarHUTHBIX BOJIH. M310keHne cyTn
9KOJIOTUYECKHX MPOOJIEM, CBA3AHHBIX C DJICKTPOMArHUTHBIMHU KOJICOAaHUSIMHU 1
BOJIHAMM.

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.
OnpeneneHre CIEKTPAIbHBIX IPAaHUI] 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 MOISpU3aldy dJIEKTPOMArHUTHBIX BOJIH. M3Mepenue
JUTMHBI CBETOBOM BOJIHBI MO PE3yJIbTaTaM HAOIIOICHUS SIBJICHUS
unrephepenuu. Habmonenue sinenus qudpaknun ceeta. Habmonenue
SIBJIICHUS TIOJIIPU3AIIMU U Jucniepcuu cBeta. [louck pa3nuuuii 1 cxoncTBa
MeXAy TU(OPaKITMOHHBIM U JUCTIEPCHOHHBIM CITEKTPaAMH.

[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 AJIEKTPOHA 10 TpaduKy 3aBUCUMOCTH
MaKCHMaTbHOW KHHETUYECKOU SHEPTUU (OTOAIEKTPOHOB OT YaCTOTHI CBETA.
N3mepenue paboThl BEIXOJA 3JIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAaHOBKH, B KOTOPHIX PUMEHSIETCS
0e3nHEepIIMOHHOCTH hoTOd(DPeKTa.

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

Duzuxa amoma

HabnroieHne muHEHYaThIX 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 /U181 TOMCKA MHGOPMAITH O TTEPCIEKTHBAX
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 sepHbIX U31yYEHUN ¢ IOMOIIBIO cueTunKa [eirepa.
Pacder sHeprum cBs3M aTOMHBIX SIEP.

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

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

Brruncienue sHepriuu, 0cBOO0KIAIOIMIEHCS TIPH SIIEPHBIX PEaKIUsX.
[TonMaHue NPEUMYLIECTB U HEAOCTATKOB UCIOIb30BaHUS aTOMHOM SHEPTUU U
MOHM3UPYIOUINX U3Iy4YE€HUH B IPOMBIIIEHHOCTH, MEIULIMHE.

W3n0xeHne CyTH SKOJIOTHYECKUX MPOOIIEM, CBSI3aHHbBIX C OMOJIOTMUECKUM
JIEHCTBUEM PAJUOAKTUBHBIX U3JIyYECHHMN.

[TpoBenenue kiaccuUKanuy 3IEMEHTAPHBIX YaCTHIL IO 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 JJIsl 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 moncka coBpeMeHHON nHdopmaiuu o pa3BuTHU BeenenHoii.
Onenka nHGOpPMAIIUH 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 OBECIIEYHEHME
[TPOI'PAMMBI YUYEBHOU JIMCLIUITJIMHBI ®U3UKA

OcBoeHHE TMporpaMMbl y4eOHOW AMCHMIUINHBI «DH3uKa» TMpearnojaraeT HaIudue B
npodeccCHoHaTFHOW 00pa30BaTENbHON OpraHM3alliK, peau3yroleld 00pa30BaTeIbHYIO
nporpaMmy cpeanero obmiero odpaszoBanus B npenenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOTO 00IIero o0pa3oBaHusi, y4eOHOro KaOMHETa, B KOTOPOM HUMEETCS BO3MOXKHOCTh
oOecrieunTh CBOOOAHBIN MocTyn B MHTepHET BO Bpemsi y4eOHOrO 3aHATHS U B NEPUOA
BHEYUEOHOU ACSITENTbHOCTH 00YYaIOIINUXCSl.

B cocraB kabunera ¢u3MKu BXOAUT Jaboparopus ¢ JIAOOPAHTCKOW KOMHATOM.
[Tomemenne kabuHeTa (UHKK JOJKHO YAOBIETBOPATH TpeOoBanusiMm CaHUTapHO-
snuaemMuoniornueckux npasuil 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIOBBIM O0OOpPYJOBaHHEM, YKa3aHHbIM B HAcTOSAUIMX TpeOOBaHUSAX, B TOM YHCIE
CHEIMAIM3UPOBAHHON yueOHONW MeOenbl0 M CpeACTBaMH OOYYEeHHsI, JOCTAaTOUHBIMM IS
BBITOJIHEHHSI TPEOOBAHUH K YPOBHIO TIOATOTOBKH 00yJaromuxcs .

B kabuneTe MOMKHO OBITH MYJBTHMEIMMHOE O0OPYIOBAaHWE, TOCPEICTBOM KOTOPOTO
y4aCTHUKUA 00pa30BaTEeIbHOIO MPOIIecCca MOTYT MPOCMATPUBATh BU3YyaJIbHYIO HH(OpMALINIO
no (usmke, co3naBath NPEe3CHTALNN, BUICOMATEPHUAIIBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO U MAaTepPUATBHO-TEXHUYECKOTO OOECTeUeHUs
IpPOrpaMMBbl YI€OHOW TUCITUTUINHBI « DU3UKa», BXOJAT:

« MHOTO()YHKITMOHAJIbHBIN KOMITJIEKC MTPETO1aBaTEeIs;

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

+ nH(pOPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

* DKpPaHHO-3BYKOBbIE TOCOOUS;

+ KOMIUIEKT 3JIEKTPOCHA0KEHUsI KabuHeTa (PU3UKY;

+ TEXHUYECKHUE CPEJCTBA O0yUECHUS;

« JIEMOHCTpAIIMOHHOE 000pyI0BaHKE (OOIIEro Ha3HAuYEHUsI U TeMaTHYeCKUe HaOophl);

- nabopatopHoe 06opyaoBaHue (0011ero Ha3HAYCHUS U TEMAaTUYEeCKHUEe Ha0OPhI);

- CTaTHYeCKUe, TMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3JaTOYHbIE MOJIEIH;

+ BCIOMOTraTelibHOE 000PY/I0BAHNUE;

+ KOMIUIEKT TEXHUYECKOM JOKYMEHTAllMM, B TOM 4YHUCJE Machopra Ha CpelCcTBa
00y4eHUSs, THCTPYKIIMH 110 UX UCTIOJIB30BAHUIO U TEXHUKE O€30MacHOCTH;

OuOIMOTEYHBIN (POH.

B 6uGnunoreunsiii GoH BXOJAT YUeOHUKH, yueOHO-MeToanueckue KoMIuiekTol (YMK),
oOecreunBaroIie OCBOCHHE Y4YeOHOM IUCHUIUIMHBI «DU3MKa», PEKOMEHIOBaHHBIC WM
JIOTYIIEHHbIE I UCIOIb30BaHUs B MPOPECCHOHATBHBIX 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, CIIOBAPSIMU M XpecToOMaTuel 1no Gpu3rke, COpaBOUHUKAMU MO (PU3MKE U TEXHUKE,
HAYYHOM U HAYYHO-TIOMYJISIPHOU JIMTEPATYPON €CTECTBEHHOHAYYHOTO CONEPHKAHUS.

B mpotiecce ocBoenus mporpamMmbl yueOHON TUCTTUTUIMHBI «DU3MKa» CTYACHTBHI TOJKHBI
UMETh BO3MOXKHOCTh JOCTyHa K OJJEKTPOHHBIM Yy4eOHBIM MaTepuasiaM 1o (usuke,
UMEIOIUMCST B CBOOOJHOM JocTyne B ceTu VHTepHET (SJeKTPOHHBIM KHHTaM,
pakTUKyMaMm, Tectam, matepuanam EI'D u ap.).

[Ipn w3yueHun y4yeOHOW AMCUMIUIMHBI, MPUMEHSIOTCS Kak TPAAUIUOHHBbIE, TaK WU
JTUCTAaHIIMOHHBIE (OpMBbI OpraHu3zanuu oOydyeHus. JluctaHiuoHHsle (QOpMbl 00y4YeHUs:
peanu3yloTcs B OCHOBHOM C NPUMEHEHHUEM HWH()OPMAMOHHO-TEIEKOMMYHHUKAIIMOHHBIX
ceTell MpHM OMNOCPEAOBAaHHOM B3aWMOEHCTBUU ¢ oOydarommmucs. C HCMoNb30BaHUEM
JTUCTAaHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJOIMH MOTYT OPraHM30BBIBATHCS TaKWUE BUbI
y4eOHOH 1eATeIbHOCTH, KaK:

YPOKH;

JICKIIAA

OHJIAWH-KOHCYJIbTAIUH;

MPAKTUYECKUE 3aHSATHUS;

JabopaTtopHbIe paboTHI;

KOHTPOJIbHBIE pabOThI;

CaMOCTOSITEJIbHbIE PAOOTHI.

ITEPEYEHh PEKOMEHJIYEMBIX VYEBHBIX W3JIAHUN, WHTEPHET-
PECYPCOB, JJOITIOJIHUTEJIbHOM JINTEPATYPBI

Ocnosnble UCMOYHUKIU:

1. Tennenmreitd JI.O., Jlux FO.U. ®usuka. 11 knacc (0a30BbIil U yriyOJICHHBIN
ypoBHH). YacTtb 1 - Yuebnuk. — B 2-x vactsax. — [lox pen. B.A. OpnoBa. —
M.: Muemo3suHa, 2014. — 384 c.

2. I'eapenmreiin J1.O., Komkuna A.B., Jlesues I'.11. ®u3uka. 11 kmacc. Yacts 2.
3amaynuk (0a30BbIi W yriayOneHHbIM ypoBHH) - B 2-x uactax. — M.:
Mmuemo3suna, 2014. — 111 c.

3. TuxommpoBa C.A., SBopckuii b.M. ®usmka. 10 kmacc (0a30BbIl U

npodUIbHbIA YPOBHM) - Y4eOHMK. — 3-¢ u3i., ucnp. — M.:. MHemo3uHa,
2012. — 304 c.

ﬂOl’lO]ZHMmeﬂbele UCMOYHUKU.



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

2. T'enanpenmreitn 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¢ u3pa., nepepab. u gom. — M.:
[Tpocsemenue, 2008. — 399 c.

HUnumepnem- pecypcuwi:

https://book.ru/books/949829 - Kpamxuii Kypc ¢huzuxu ¢ npumepamu peuieHusl
3a0au

https.//book.ru/books/953490 - Ocnoswl pusuxu. InekmpoourHamuxa
https.//book.ru/books/949751 — [lo0comoska k mecmuposaruio no pazoeny
“Hunamuxa’™

https.//book.ru/books/952818 - Kypc ¢pusuxu c npumepamu pewerus 3a0ay 8 2-x
momax. Tom 2

Jlorsunenko, O. B., ®usuka + ellpunoxenue : yuebnuk / O. B. JlorBunenko. —
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  WHPOPMAIIMOHHO-O00pa30BaTEIBHBIX
pecypcoB)

wwww.dic.academic.ru (Axkagemuk. CaoBapu U SHUUKIIONEIUN)

www.booksgid.com (Books Gid. DnexktponHas OubanoTeKa)

www.globalteka.ru (I'mo6antexa. ['moOanbHast OuOIMOTEKAa HAYYHBIX PECYPCOB)
www.window.edu.ru (Eannoe okHO g0cTyna Kk 00pa30BaTENIbHBIM pecypcam)
www.st-books.ru (JIyumas yaebnast mureparypa)

www.school.edu.ru (Poccutickuii o6pa3oBaTenbHbIi TOpTai. JJocTynmHOCTh, KauecTRBoO,
3 PEKTUBHOCTB)

www.ru/book (DnextponHass 6ubnnoreuynas cucrema) www.alleng.ru/edu/phys.htm
(O6pazoBatenbHble pecypchl UnTepHeTa — dusuka)

www.school-collection.edu.ru (Eaunas xostekuuss HUPPOBBIX 00pa30BaTEIbHBIX
pecypcoB)

https//fiz.1september.ru (yueOHO-MeTOIMYECKAs TazeTa «DU3NKay)

www.n-t.ru/nl/fz (HoGeneBckue naypearsl o Qpu3nke)

www.nuclphys.sinp.msu.ru (lnepuas pusuka B Intepuere)

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



https://book.ru/books/949829
https://book.ru/books/953490
https://book.ru/books/949751
https://book.ru/books/952818
https://book.ru/book/934314
https://book.ru/book/944582
http://www.globalteka.ru/

www.kvant.mccme.ru  (Hay4yHO-TIOMYJISIPHBIN  (PU3UKO-MAaTeMaTUYECKUN  KypHa
«KBaHT»)

www.yos.ru/natural-sciences/html (ecTecCTBEeHHOHAy4YHBIM >KypHal IS MOJIOJEKH
«IIyTs B HayKy»)

B caywae opranmzanum o0Opa3oBaTeNbHOTO Mpolecca C NPUMEHEHUEM
JTUCTAHIIMOHHBIX TEXHOJOTHH OOy4eHHUs KaAblii OOydaromuiicsi T0JKeH OBbITh

obecrieyeH  y4eOHO-METOJUYECKUM  DJIEKTPOHHBIM  MaTepuajioM  (BKJIIOYAs
AIIEKTPOHHbIE 0a3bl)
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