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[NOACHUTEJIBHAA 3AIINCKA

[Tporpamma o61mieo6pazoBarenbHON y4eOHOIM mucruruinabl «®dusuka» npenHa3HaueHa
s u3ydeHuss (pu3uku B mpodeccHoHaNbHBIX o0pa3oBaTenbHbIX opranuzanusx CIIO,
peanu3yommux 00pa3oBaTeIbHYI0 MPOrpaMMy CPEIHEro o0Iero obpa3oBaHus B IMpeaenax
OCBOCHMS OCHOBHOH npodeccroHanbHoi oopazoBarenbHoi mporpammbl CITO (OITOIT CITO)
Ha 0aze OCHOBHOTO 001Iero 00pa3oBaHus MPHU MOATOTOBKE KBATU(UIIMPOBAHHBIX pabOUHUX,
CITy’KaIllUX U CHEIUAINCTOB CPEIHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero o0Iero oopa3oBaHus,
MPEIbABISEMBIX K CTPYKTYpPE, COJIEP>KaHUIO U Pe3ylIbTaTaM OCBOCHUS y4EeOHOMN IUCIUTUTHMHBI
«Du3nKa», B COOTBETCTBHM C PexoMeHIanusMu IO OpPraHU3alMH TOJTYYEHUS CPEIHETO
o01Iero oOpazoBaHus B IIpeJIesiaX OCBOSHHUS 00pa30BaTEIbHBIX IPOTPAMM CPEIHETo mpodec-
CHOHAJILHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero o0Opa3oBaHus ¢ y4eToM TpeOOBaHUN
(benepanbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENBHBIX CTAaHAAPTOB U MOIy4aeMON Ipodeccun
WM CIEMUANTBbHOCTH CpeaHero mpodeccuoHanbHOro odpazoBanus (mucbMo JlemaprameHTa
roCy/IapCTBEHHON MOJIMTUKU B cpepe moaroroBku padbouux kaapos u 1O Munob6pHayku
Poccun ot 17.03.2015 Ne 06-259).

Conepskanne nporpaMMbl «Du3ukay HaMpaBICHO HA TOCTHKEHHUE CIICTYIONTUX IIeJICH:

* OCBOCHHE 3HaHHI 0 PyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX W MPHUHIIUIAX, JIEHKAIIUX

B OCHOBE COBPEMEHHO (hr3HuecKoil KapTUHBI MUPA; HauOoJee BAKHBIX OTKPBITUSAX B
obmacTi (PHU3MKHM, OKA3aBIIMX OMNpEICISIONIee BIMSHAE Ha Pa3BUTHE TEXHUKU U
TEXHOJIOTUH; METOJIaX HAYYHOTO ITO3HAHUS ITPHPOIBI;

* OBJIQJICHHE YMEHHUSIMH MPOBOIUTH HAOIIOJEHUS, IIIAHUPOBATh U BBHIMOJIHATH JKCIIe-
PUMEHTHI, BBIIBUTATh TUIOTE3bl U CTPOUTH MOJIENH, TPUMEHSTH MOJIyYeHHbIE 3HAHUS
o pusuke 111 00BACHEHHS Pa3HOOOPA3HBIX (DU3UIECKUX SIBJICHUI U CBOKCTB BEIIECTB;
MPAaKTUYECKH HCIIONIb30BaTh (PM3MYECKHME 3HAHUS; OIEHUBATh JIOCTOBEPHOCTHh
€CTeCTBEHHO-HAYYHOU WH(POpMAIINH;

* pa3BUTHE MO3HABATENIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHO-
CTeH B mpoliecce MpUoOpEeTeHNs 3HAHUN U YMEHUH 10 (PU3HKE C UCIOJIb30BAaHUEM Pa3-
JIUYHBIX UCTOYHUKOB HH(POPMAITUU ¥ COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;

* BOCNHMTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIIO3HAHHUS 3aKOHOB TPHPOJIBL,
WCIOJIb30BaHUS TOCTHKEHUN (PU3UKH Ha OJIaro pa3BUTHI YeIOBEUECKON [IMBUIIN3AIINM;
HEOOXOJIMMOCTH COTPYJHUYECTBA B IMPOLIECCE COBMECTHOTO BBIMIOJIHEHUS 3ajad,
YBaXXUTEIBHOTO OTHOLIEHUS K MHEHHUIO OIIMOHEHTa MpH O00CYXIEeHHUU NpobdiieM
€CTECTBEHHO-HAYYHOTO COJIEP’KaHMsI; TOTOBHOCTH K MOpPaJbHO-3TUYECKON OLIEHKE

HCIIOJIb30BAHUA HAYYHBIX HOCTHX(GHHﬁ, YyBCTBa OTBCTCTBCHHOCTH 3a 3alllUTy



OKpY>Kalollen Cpeibl;

* HCIIOJIb30BaHKE MPUOOPETEHHBIX 3HAHUI U YMEHUUN JJIs PEeLICHUS MPAKTUYECKUX 3a/1a4
MOBCEJHEBHON JKM3HU, oOecreueHuss Oe30MacHOCTH COOCTBEHHOM JKU3HHU, pa-
LUOHAJIBHOTO MPHUPOIONOIB30BAHUS U OXPaHbl OKPYXAIOLIEH cpeabl U BO3MOKHOCTD
MPUMEHEHUsI 3HAHUI MPHU PELICHUH 3a]a4, BOSHUKAIOUIMX B MOCIeAyromei mpodec-
CHOHAJIbHOU JIESITEIbHOCTH.

B nporpamMMmy BKIIIOYEHO conepKaHHe, HANpaBICHHOE HA (POPMUPOBAHHE y CTYACHTOB
KOMIIETEHIIMI, He0OXoauMBIX 17151 KauecTBeHHOro ocBoeHuss OITOIT CITO na 6a3e 0CHOBHOTO
oOmiero o00pa3oBaHUS C TMOJyYEHHEM CpEeAHEro oOmero o0pa3oBaHUs; TPOrPaMMBI
MOATOTOBKU  KBATU(UIMPOBAHHBIX pabouMXx, CIyXKalluX, HOporpaMMbl MOATOTOBKHU
cnenuanuctoB cpennero 38eHa (IIKPC, IITICC3).

[Tporpamma y4eOHOW muCHUIUTMHBI «®DHU3WKa» SBISICTCS OCHOBOH IS pa3paboTKu
paboumx MporpaMm, B KOTOPBIX TNpOdeCCHOHANbHBIE 00pa30BaTEIbHBIC OpPTraHU3AINH,
peanusyronme 00pa3oBaTeIbHyI0 MPOrpaMMy CpeIHEero ooiiero oOpa3oBaHHs B IMpenaeax
ocoenusi OIIOII CITO nHa 6aze ocHOBHOro 00IIero 00pa3oBaHUs, YTOUHSIOT COAEp>KaHUE
y4eOHOTro MaTepualia, MocaeI0BaTeIbHOCTh €r0 U3YUeHHUs, pacipeaelieHre YIeOHbIX YacoB,
TeMaTUKy pedepaToB, WHIUBUIYAIBHBIX MPOEKTOB, BUIBI CAMOCTOSITEIBHBIX padoOT, y4yu-
ThIBas CHeNU(HUKY MPOrpaMM MOATOTOBKH KBATH(DHUIIMPOBAHHBIX pabOYMX, CIYKaIIUX U
CHEIHATMCTOB CPEHETO 3BE€Ha, OCBAaNBAEMO Mpodeccruu WK CreIUaIbHOCTH.

[Iporpamma MOKET MCTIOIB30BATHCS IPYTrUMHU MPO(hEeCCUOHATBLHBIMU 00pa30BaTEIIbHBIMHU
OpraHM3alMsIMH, pPEATU3YIOIUMHU O00pa30BaTENbHYI0 MPOrPaMMYy CpPEAHEro  OOIIEero
obpazoBanus B mpenenax ocsoeHuss OITOIT CITO na 6aze 0CHOBHOTO 001ero 00pa3oBaHUs
(ITTIKPC, MIICC3).

OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIHUIIIUHDBI «®PU3UKA»

B ocHoBe yueOHOI nucuurunHbl «PU3MKa» JIEKUT yCTaHOBKA Ha (popmHupoBaHUE Y
CTYJICHTOB CHUCTEMBI 0a30BBIX MOHATUN (DU3MKU M TPEACTABICHUN O COBPEMEHHOU (u3u-
YEeCKOW KapTHHE MHpA, a TaKKe BhIPA00OTKAa YMEHUW NMPUMEHATh (PU3HUECKUe 3HAHUS KaK B
npo¢eCCUOHATBHON NEATETHFHOCTH, TaK M JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4.

MHorue noyioKeHus1, pa3BUBaeMble (DU3UKOM, pacCCMAaTPUBAIOTCSI KAaK OCHOBA CO3JaHUS 1
HCIOJIb30BaHUsI HPOPMAITMOHHBIX U KOMMYHUKaMOHHBIX TexHonoruit (MKT) — omnoro u3
HanOoJee 3HAUMMBIX TEXHOJIOTHUECKUX TOCTHKEHUN COBPEMEHHON ITUBUITH3AIUY.

@®u3rKa naeT KoY K NOHMMaHUI0 MHOTOYHMCIIEHHBIX SBJIEHUH U MPOLIECCOB OKPYXKaro-
Iero MUpa (B €CTECTBEHHO-HAYYHBIX 00J1aCTSX, COLIMOJIOTHH, SKOHOMUKE, S3bIKE, TUTEPAType
u ap.). B dusuke dopmupyroTcs MHOTHE BUIBI NEATEIHHOCTH, KOTOPHIE MMEIOT MeTa-

IpeaMeTHBIN XapakTep. K HUM B mepByto ouepeab OTHOCATCS: MOACITUPOBAHUE OOBEKTOB U
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MPOLIECCOB, NPUMEHEHHWE OCHOBHBIX METOJIOB IIO3HAHUS, CUCTEMHO-WH(DOPMAIIMOHHBIN
aHaiu3, (opMyJIUpOBaHUE TUIOTE3, aHAJIU3 U CHUHTE3, CpaBHEHHUE, 000OIIeHHe, cucTema-
TH3aIMs], BBISIBIICHUE TPHYUHHO-CIEJCTBEHHBIX CBS3€H, IOMCK AaHAJOrOB, YIPABICHHE
00BEKTaMU U TpoleccamMy. VIMEHHO 3Ta JUCHUIUIMHA MTO3BOJISICT MO3HAKOMHUTH CTYACHTOB C
HAayYHBIMM METOJIaMU TO3HAHUS, HAYYUTh UX OTJIMYATh TMIIOTE3Y OT TECOPUHU, TEOPHUIO OT
JKCIIEPUMEHTA.

dwu3nKa UMeeT 04eHb OOJIBIIOE U BCEBO3PACTAOIIEE YHCIIO MEXKAUCIUILTHHAPHBIX CBSI3EH,
IpUuyYeM Ha YypOBHE KaK TMOHSATHMHOTO ammapara, Tak W WHCTpyMeHTapus. CkazaHHOE
MO3BOJISIET paccMaTpuBaTh (DU3HKY KaK METaAMCUUILIMHY, KOTOpas MPEIOCTAaBISET MEX-
JUCIUIUTMHAPHBIN SI3bIK JIJ1S1 ONMCAHUSI HAYYHON KapTHHBI MUDA.

OwusmKa SBISIETCS CUCTEMOOOPA3YIOIUM (HaKTOPOM ISl €CTECTBEHHO-HAYUHBIX y4eOHBIX
MIPEIMETOB, TOCKOJIBKY (PH3MUECKUE 3aKOHBI JIEKAT B OCHOBE COJICPIKAHUS XUMHH, ONOJIOTHH,
reorpaguy, AacTpOHOMHM ¥  CHCHHATIbHBIX AWCHUIUIMH (TEXHHYECKas MeXaHHKa,
ANEKTPOTEXHUKA, DJEKTPOHUKA W Jp.). YueOHas nucuuiuinHa «®Du3nkay co3/laeT YHU-
BepcallbHYI0 0a3y AJid M3Yy4eHHs OOmenpodecCHOHATBHBIX M CIEHUANbHBIX JUCIHILINH,
3aKJaabIBas pyHAaMEHT [T MOCIEYIOMEro 00yIeHuUs CTYIEHTOB.

O6uagast 10rM4YeCcKOl CTPOIHOCTBIO U ONUPASICh HA dKCIIEpUMEHTANIbHBIE (DaKThI, yueOHas
mcuuiuinHa «®u3nkay GopMHpYeT y CTYIEeHTOB MOJIMHHO HaydHOEe MHUpPOBO33peHue. du-
3MKa SBJISIETCS OCHOBOW YUEHHUS O MaTepHabHOM MHpE M pelaeT mpodaemMbl 3TOro Mupa.

W3ydenue Qpu3nku B npodeccHoHaNbHBIX 00pa30BaTeNbHBIX OPraHU3ALUAX, PEATU3yIO-
X 00pa3oBaTeNbHYIO MPOrPaMMy CpeIHEro o0Iero oopa3oBaHus B Mpejenax OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOIO O0IIEro 0Opa3oBaHUs, UMEET CBOU OCOOCHHOCTH B 3aBU-
CHUMOCTH OT HpoQuis NpodeccuoHaIbHOro 00pa3oBaHus. DTO BBIPAXKAETCS B COJEPKAHUU
00y4eHHs, KOJMYECTBE YacOB, BBIICISIEMBIX Ha W3YyYEHHE OTIENBHBIX TEM IPOTPaMMBbI,
rITyOMHEe WX OCBOCHHS CTYJCHTaMH, 00beME M XapaKTepe MPAaKTHYECKHX 3aHSATHH, BHIAX
BHEAYJIUTOPHOM CaMOCTOSATENBbHOM paboThI CTYJCHTOB.

[Tpu ocBoennn npodeccuii CIIO u cnenmansaocteid CIIO ecTecTBEHHO-HAYYHOTO TMPO-
¢buns mpodeccuoHabHOTO 00pa3oBaHusl (u3mka u3ydaercs Ha 0azoBoM ypoBHe DPI'OC
cpennero ooOmiero oopazoBanusi, mpu ocBoeHuu npodeccuit CITO u cnermansHocTe CITO
TEXHUYECKOT0 Mpoduiist mpodeccuoHaIbHOro 00pa3oBaHus (hU3MKa n3ydaeTcs Oosee yriy-
OneHHo, Kak mpoduiapHas yuyeOHas AUCHUILIINHA, YIUTHIBAIONIAs CHEIU(PUKY OCBAUBAEMbIX
npodeccuii WK CreHaIbHOCTEH.

[Tpu ocBoenun npodeccuii CI1O u cnenmanbrocTeit CITO connanbHO-9KOHOMHUYECKOTO 1
TYMaHHUTapHOTO Npoduiieii mpopeccuoHaTbHOr0 00pa3oBaHus (U3UKA U3YUaeTCsl B COCTAaBE

MHTETPUPOBAHHON Yy4eOHOW AuMCHUIINHBI «EcTecTBO3HaHUE)» 005M3aTeNbHONW MpeaMETHOU
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obnactu «EcrectBennsie Haykn» OI'OC cpemnero odmiero o6pasoBaHus.

B conmepxanuu y4eOHONM MUCHUIUIMHBI 1O (U3HUKE MPU MOATOTOBKE OOYYaIOIIUXCS I10
npodeccrusM U CIeNUaTbHOCTAM TEXHUYECKOTO MPoduiIs IpoecCHoHaIbHOTO 00pa3oBaHMs
NpOoGUIBHON COCTABISIONICH SBISETCS pa3fes «IEKTPOIUHAMUKA», TaK KaK OOJIbIIMHCTBO
npodeccuii U cHeUMaTbHOCTEH, OTHOCSIIMXCS K 3TOMYy Mpoduio, CBA3aHBl C
3JIEKTPOTEXHUKOHN U 3JIEKTPOHUKOM.

Copnepxanue y4yeOHOM MUCHMIUIMHBL, pealn3yeMoe NP MOATOTOBKE OOYUYAIOMIMXCS IO
npodeccusM U CHENHMAIBHOCTSIM €CTECTBEHHO-HAYYHOrO Mpopmis NpodhecCHOHAILHOTO
o0pa3oBaHMsl, HE UMEET SIBHO BBIPAXKEHHOM MPO(UILHOM cocTaBIsAIONIeH, Tak Kak npodeccuu
U CHEIHATbHOCTHU, OTHOCSIIMECSs K JTOMY MNpopuiaro oO0ydeHHs, He UMEIOT Ipe-
MMYIIECTBEHHON CBSI3M C TeM WJIM HHBIM pasfenoM ¢(usuku. OJHaKO B 3aBHCHMOCTH OT
noygaemoit npodeccun CIIO wmm cnennansHoctu CIIO B paMkax eCTeCTBEHHO-HAYYHOTO
npodmis npodeccHoHaATBHOTO 00pa30BaHUs MOBHIIIEHHOE BHUMAaHUE MOXET OBITh yJeJIEHO
M3ydYeHHuIo pasnena «MonekynspHas ¢usuka. TepMOAMHAMHKAY, OTIACIBbHBIX TEM paszelna
«DIIeKTPOJIMHAMUKA» U OCOOEHHO TE€M 3KOJOTHYECKOTO COJIEepKaHHs, MPUCYTCTBYIOLIUX
IIOYTHU B KaX10M pa3Jere.

Teopernueckue cBefeHus M0 GU3NKE TOMOIHIIOTCS IEMOHCTPALUSMU U TaOOPaTOPHBIMU
paGotamu.

N3yuenne o6meoOpa3oBaTenbHON ydeOHOM aucuuIuinHbl «®Dusnka» 3aBepluaeTcs
nojABeZIcHUEM HUTOTOB B (opme nud@epeHIMpoBaHHOTO 3a4eTa, JK3aMeHa B paMKax
MIPOMEXYTOUHOM aTTecTanuu cTyaeHToB B npouecce ocBoerust OIIOII CIIO ¢ nonyueHuem
cpennero obmero obpasosanus (IIIIKPC, IIICC3)L.

MECTO YYEBHOM JUCHUILJIMHBI B YYEBHOM ILJTIAHE

B yue6npix mmanax IIIICC3 mecto yuebHON aucuumiuHbel «®dusmka» — B cocraBe
0011e00pa3oBaTeIbHBIX YUEOHBIX TUCIUILIMH 110 BBIOOPY, (GOPMUPYEMBIX U3 00s13aTEIbHBIX
npenMeTHeix obOnacteit ®I'OC cpennero obmero obpa3oBanus, M npodeccuit CIIO u
cneuuanbHoctelt CITO cooTBeTcTBYIOIIEr0 MPOoQ s NPoPecCHOHATHLHOI0 00pa30BaHMUs.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATITAHBI

OcBoeHue conaepxaHus ydeOHOW MUCHHUIUIMHBI «Du3uKa» oOecreynBaeT JOCTHKECHUE
CTY/IGHTaMH CJIEYIOINX PE3YIbTaTOB:

* JIUYHOCMHDBIX:

- YyBCTBO TOPAOCTH M YBaXKEHMsSI K UCTOPUHU M JTOCTHKEHUSIM OTEYECTBEHHOU (Pu3m-

YecKOW Hayku; (pU3NYecKH TpaMOTHOE MOBeAeHUE B MPO(eCCUOHATBLHOMN N1eATeNb-

1 DK3aMeH MIPOBOJTUTCS II0 PEIIEHUI0 ITPOdeCcCHOHAIBHON 00pa30BaTeIbHOM OPraHU3aIuH JIK0O0 TI0 JKeJIAHUI0
CTYIE€HTORB IIPU U3yYEeHUH yIeOHON nucuIinHel «Dusnuka» Kak mpoQIbHON yUeOHOM TUCIIUIIIAHEL



HOCTH ¥ OBITY TTpU OOpaIeHuu ¢ MpuOoOpaMu B YCTPOUCTBAMHU;

- TOTOBHOCTb K HPOJODKEHHIO O0Opa3oBaHMs W IMOBBIICHUS KBAIU(DUKAIMM B H3-
OpaHHOH TpOQecCHOHATBHON eATENILHOCTH U 00BbEKTUBHOE OCO3HAaHWE poiu (hu-
3UYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHUE HCII0JIb30BaTh JAOCTH)KEHUSI COBpEMEHHOM (M3MYECKON HayKu U ¢usnye-
CKUX TEXHOJIOTUH JIJIsl MOBBIILIEHUSI COOCTBEHHOI'O MHTEIIEKTYa IbHOTO Pa3BUTHUS B
BBIOpaHHOM MTPO(PECCHOHATBHOMN IEATEIbHOCTH;

- YMEHHUE CaMOCTOSTEIHHO JTOOBIBATH HOBBIC IJIs ceOsl (hr3MUeCcKUe 3HAHUS, UCTIOIb-
3ysl JIsl 3TOTrO AOCTYIHbIE HICTOYHUKH UH(DOpMAaILNH;

- YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIC B3AUMOOTHOIICHHS B KOMAHI€ 110 PEIICHUIO
0o0IIUX 3aja4;

- YMEHHE yNpaBJsATh CBOCH MO3HABATENIbHOMN AESITEIbHOCTHIO, IPOBOJAUTH CAMOOLIEH-
KY YPOBHSI COOCTBEHHOT'O UHTEIIJICKTYaIbHOTO Pa3BUTHS,

* Memanpeo MemHbIX:

- HCIOJb30BaHUE PA3UYHBIX BHUIOB MO3HABATEIBHON ACSITENBHOCTU JUISI PEHICHUS
du3nUeckux 3a7ad, MPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUS (HAOIOACHMUS,
OTUCAHUsI, U3MEPEHUsI, SKCIIEPUMEHTA) I M3YYCHHUS Pa3IMYHBIX CTOPOH OKpY-
JKaroLEN NeiCTBUTEIBHOCTH;

- HUCIOJIb30BAaHHWE OCHOBHBIX HWHTEJUIEKTYaJIbHBIX OINEpaluii: MOCTAaHOBKU 3aJauu,
(GbopMynupOBaHUs TUIIOTE3, aHAJIM3a M CUHTE3a, CPaBHEHUs, 00OOIIEHUS, CHUCTe-
MaTH3al[iH, BBISIBICHUS MPUYNHHO-CJICICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, (op-
MYJTUPOBAHUS BBIBOJIOB UISI U3YyYEHHS PAa3UYHBIX CTOPOH (PUBUYECKUX OOBEKTOB,
SBIIEHUN M TIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTH CTAJIKUBATHCS B
npodeccuonanbHOM chepe;

- YMEHHE T€HEepPUPOBATh WJEH M OMPEAENATh CPEICTBa, HEOOXOAMUMBIC ISl UX pea-
JU3alNH;

- YMEHHUE HCIIOJIb30BaTh PA3IMYHBIE UCTOYHUKU JJIS MONY4YeHUS (U3HUECKON HH-
dbopMaruu, OLEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHE aHAIM3UPOBATh U MPEJICTABIATh MHPOPMAIIUIO B PA3TMYHBIX BUIAX;

- yMEeHHuE MyOIUYHO MPECTABIATh Pe3yIbTaThl COOCTBEHHOTO MCCIEAOBAHNUS, BECTH
JTUCKYCCUM, JOCTYITHO M TapMOHHUYHO codeTasi cojaepkaHue U (HOpMbI MpeCcTaB-
nsieMoi nHpopMaIuu;

* npeOMemHubIX:
- c(OPMUPOBAHHOCTH MPEACTABICHUN O PO U MecTe (DU3UKU B COBPEMEHHOW Ha-

YYHOU KapTHHE MHpa; NOHUMaHHe (PU3NUYECKOI CyITHOCTH HabmogaeMbix Bo Bee-



JICHHOM sIBJIEHUH, posi (pu3uku B (popMUpOBaHUU Kpyrozopa U (pyHKIIHOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peIlieH s TPaKTUYECKUX 3a/ay;

- BIJIQICHUE OCHOBOIIOJIATAIONMMH (U3NUECKUMHU TOHITUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHUSIMH; YBEPEHHOE UCIIOJIb30BaHUE (PU3UYECKON TEPMHUHOJIOTHUH H
CHUMBOJIMKH;

- BJI/ICHUE OCHOBHBIMU METOAAMHU HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIMU B (PU3HKE:
HaOJI0IeHNEM, OTICAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

- yMeHus 00pabaTeIBaTh pe3yabTaTbl W3MEPEeHUH, OOHApYKUBATh 3aBUCHUMOCTD
MEXIy (PU3NUYECKUMHU BEIMUYMHAMU, OOBACHATH MOJYUEHHbIE PE3yJIbTaThl U A€aTh
BBIBO/IbI;

- ¢(OpMUPOBAHHOCTH YMEHHUS peraTh (U3HNUECKUE 3aa4H;

- c(hOpMUPOBAHHOCTH yYMEHHUS MPUMEHATHh NOJIYYCHHBIC 3HAHUS IS OOBACHEHHS
YCIIOBUM MPOTEKAaHUS (PU3NYECKUX SIBJICHUN B IPUPOJIE, TPOdhecCHOHANBHOM chepe
U JUIS IPUHATHUS NPAKTUUECKUX PELICHUN B IIOBCEIHEBHON XKU3HH;

- c(hopMUPOBAHHOCTH COOCTBEHHOMW MO3UIMH 0 OTHOILEHUIO K (pu3nueckoi nHpop-

Maluu, HOJIy‘-I&GMOfI 13 pa3HbIX UICTOYHUKOB.

COJIEP)KAHUE YYEBHOM JUCIUILIUHBI
Beenenue

®dusnka — QyHIaMEHTAIbHAS HAyKa O MPUPO/IE.

EcTtecTBEeHHO-HAay4YHBIN METOJ MO3HAHUS, €r0 BO3MOKHOCTH U TPaHULIbI IPUMEHUMOCTH.
DOKCIIepUMEHT U TEeOopus B Tpoliecce MO3HaHWsS NpUpobl. MonenupoBaHue (GpU3HMUECKUX
SBJIIGHUN M TmpoueccoB. Ponb skcriepuMeHTa W TEOpUM B MPOLECCE MO3HAHUS MPUPOIBL.
Ousznyeckas BenuuuHa. llorpemrHoctn u3MmepeHuit ¢uznueckux BenuyuH. Dusnueckue
3aKOHBI. I'paHuIbl MTPUMEHUMOCTH (pru3nyeckux 3akoHOB. [loHATHE O (hm3HMUecKol KapTHuHE
mupa. 3Hauenue puszuku npu ocsoeHnu npodeccuit CI1O u cnenmansaoctet CIIO.

1. Mexannka

Kunemaruka. Mexannueckoe asuwxkenue. [lepememnienue. [1yts. Ckopocts. PaBHOMEpHOE
MPSIMOJIMHENHOE JBWXKEHUE. YCKOpeHue. PaBHOmEpeMEHHOE NPSIMOJIIMHEWHOE JIBHKECHHE.
CBobonHoe najeHue. [[Bmkenue Tena, OpoLUIEHHOro MO/ YIIIOM K ropu30HTYy. PaBHOMepHOE
JBUKEHHE 10 OKPYKHOCTH.

3akonbl MexaHuku HeroTona. [lepBbiii 3akoH HeroToHa. Cuna. Macca. Umniynibe. Bropoi
3akoH HproToHa. OCHOBHO# 3aKOH KJ1acCU4YecKoil nuHaMuku. Tpetuit 3akoH HetoToHa. 3aKoH

BCEMHUpPHOTO TsAroTeHus. ['paBurannonHoe mone. Cuna Tsxectu. Bec. CriocoObl uzmepeHus
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Macchl Tesl. CHIbl B MEXAHHUKE.

3aKOHBI COXpPAaHECHUs B MEXAHMKE. 3aKOH COXpPaHEHMs UMITyJIbCca. PeakTuBHOE ABM)KEHHUE.
Pabora cunbl. Paborta noteHuuanbueix cuil. Mommuocts. JHeprus. Knnernueckas sueprusi.
[TorenunanpHas sHeprus. 3aKOH COXpaHEHHsI MEXaHUUEeCKOH sHepruu. [IpuMenenune 3aKk0HOB
COXPAHEHUH.

Hemoncmpayuu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOPA CUCTEMBI OTCYETA.

Byl MeXxaHNYECKOTO ABUKEHHUS.

3aBHCHUMOCTb YCKOPEHHMs TeJla OT €r0 MacChl U CUJIBL, AEUCTBYIOLIEH Ha Teno. CloxkeHue

CHIL

PaBeHCTBO M NPOTHBONOJIOKHOCTh HAIPABJIECHUS CWJI ACUCTBUS U NPOTUBOACUCTBUS.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.

Cunel TpeHus.

HesecoMocTs.

PeakTruBHOE BUKEHUE.

[Tepexox mMOTEHIIMATLHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Jlabopamopnuvie padbomot

HccnenoBanue IBMKEHUS Tela MO IEHCTBUEM TIOCTOSIHHON CHIIBIL.

M3y4eHne 3aKOHa COXPaHEHHs UMITYJIbCA.

CoxpaHeHne MEXaHM4ECKON SHEPTUU NIPU JBUKEHUHU TeJla O] IEUCTBUEM CHII TSHKECTU U
YIOPYTOCTH.

CpaBHeHue paboThl CHIIbI C U3MEHEHHUEM KMHETHUECKOW SHEPTUHU Tela.

N3yueHne 3ak0HOB COXpaHEHMs Ha pUMepe yAapa 1apoB U OAITMCTUYECKOTO MasiTHUKA.

N3ydeHne ocoOeHHOCTEN CUITbI TPEHUSI (CKOJIbKEHUS).

2. OCHOBBI MOJIEKYJISIPHON (PU3NKH ¥ TEPMOIHHAMHUKH

OCHOBBI MOJIEKYJIIPHO-KMHETHUECKON Teopun. MneanbHblil ra3. OCHOBHBIE MOJIO0KEHUS
MOJIEKYJIIPHO-KMHETUUECKOU Teopuu. Pasmepsl U Macca MOJIEKYJ M aTOMOB. bpoyHOBCKOE
nskenue. Judpdysus. Cunbl U sHEPrHs MEXMOJIEKYISIpHOro B3aumozaeicTeus. CtpoeHue
ra3o00pa3HbIX, KUAKUX U TBEpAbIX Teld. CKOPOCTH IBUKEHHUS MOJEKYI M UX U3MEpPEHHE.
WNneansHeiii ras. /JaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKON TEOPUU
ra3oB. Temnepatypa u ee nusmepenue. ['a3oBbie 3aKOHbBI. AOCOTIOTHBINA HYJIb TEMIIEpaTyphI.
TepMonnHaMuyeckass IIKajga TEMIEPATYpbl. YPAaBHEHHE COCTOSIHMSI HIECAIBHOIO rasa.
MoutsipHast ra30Basi IOCTOSTHHASI.

OcHoBbI TepMOoauHaMUKU. OCHOBHBIEC NOHATHS W ONpEIENCHUA. BHYTpEeHHsS dHEprus

cucTeMbl. BHyTpeHH:s sHeprus uaeanbHoro raza. Pabora u Temnora kak (popMbI nepesadn
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sHepTrur. TermmoeMKOCTh. Y IelbHas TeIUIOEMKOCTh. Y paBHEHHE TerioBoro Oananca. [leproe
Hayajo TEPMOJIWHAMHUKHU. AnuabaTtHplii mpornecc. [IpuHIMIT AEHCTBUS TEMJIOBOM MAIIWHEI.
KIIZ TemnoBoro nsurarens. Bropoe Hadano TepMoAMHAMUKHU. TepMOaAMHAMHUYECKas LIKala
TeMIlepaTyp. XOoJOoAuIbHbIe MaluHbI. TermnoBeie npurarenu. OxpaHa npuposl.

CgoiicTBa mapoB. Mcnapenue u koHaeHcalus. HachleHHbIN 11ap U ero cBoicTtBa. A6-
COJIFOTHAs M OTHOCHUTEJIbHAs BIIAXKHOCTh BO3nyxa. Touka pocel. Kumenwe. 3aBUCHUMOCTB
TEeMIIepaTypbl KUMIEHU OT AaBieHus. [leperpeTslii map u ero ucnoyiib30BaHUE B TEXHUKE.

CaoiicTBa XHAKOCTEH. XapaKTepUCTUKA KUJKOTO COCTOSIHUS BemecTBa. [loBepXHOCTHBIN
CJIOM KMIKOCTH. DHEPruUsi HOBEPXHOCTHOTO CJI0s1. SIBIEHUS HA TPAHUIIE )KUJKOCTH C TBEPABIM
tenoM. KanusisipHble siBICHUS.

CBolicTBa TBEpAbIX TeJ. XapaKTEpUCTHUKAa TBEPJAOTO COCTOSHUS BEIIECTBA. YIIPYyrue
cBoiicTBa TBepaAbIX Tes. 3akoH ['yka. MexaHuueckue cBoilcTBa TBepabIX Ten. TemiioBoe
pacuIMpeHue TBEpIbIX Tel U kuakoctel. [InaBnenue u kpucramumsanusi.

Hemoncmpayuu

JIBuxeHre OpOyHOBCKUX YaCTHII.

Auddysus.

N3menenune gaBiaeHus ra3a ¢ K3BMEHEHHEM TeMIIEPaTyPhl IPU TOCTOSHHOM 00beMe.

N3oTepmuueckuii 1 1300apHBINA IPOLIECCHI.

V3meHeHre BHYTPEHHEH SHEPTUr TeN IPHU COBEPILIEHUU paOOTHI.

Mogenu TeIuioBEIX ABUTATEIIEH.

Kunenue BobI IpH MOHWKEHHOM JaBICHUH.

[lcuxpomeTp u TUTPOMETP.

SIBneHns MOBEPXHOCTHOIO HATSYKEHUS U CMAYMBAHMSL.

Kpucrannsl, amopdHbI€ BemecTBa, )KUIKOKPUCTAUTHICCKUE TEIa.

Jlabopamopnwvie pabomot

N3mepenne BIa)KHOCTH BO3/1yXa.

N3mepeHre moBepXHOCTHOTO HATSHKEHUS )KUIKOCTH.

Habmoienue npouecca kpucramiuzanuu M3yuenue nedpopmanuu pactspkenus. M3zyuenue

TETIJIOBOTO PACIIUPEHUS TBEPIBIX TEI.

N3yuenne ocobeHHOCTEH TEIIOBOTO PACIIMPEHUS BOJIBI.

3. DJeKTpPoAMHAMHKA
OneKTpuueckoe Moje. OJIEKTPUYECKHE 3apsAlbpl. 3aKOH COXpaHEHMs 3apsajia. 3aKoH
Kynona. Dnexrpudeckoe nojne. HampspkeHHOCTh aiekTpudeckoro nosis. [IpuHnmn cymep-
no3unuu 1osnei. Pabora cun anexktpocraruueckoro mojs. I[lorenmman. PasHoCTh MOTEH-

OHraJIoB. 3KBI/IHOT6HLII/IaJII:HBIC IMMOBCPXHOCTHU. CBsi3b MCKAY HANPSAKCHHOCTHIO U Pa3HOCTBIO
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ITOTEHIIAAJIOB AJIEKTPUYECKOrO NOJIA. JManeKTpuku B snekTpudeckoM none. Ilomspusanus
IudIIeKTpuKoB. [IpoBoguuku B anexrpuueckom mnose. Konupencatopsl. CoenuHeHUE KOH-
JICHCATOPOB B Oarapero. DHEprusi 3apspKeHHOTO KOHJEHCATOpa. DHEPIus AIIEKTPHYECKOTO
OIS

3aKOHBI IOCTOSTHHOT'O TOKA. Y CJI0BUS, HEOOXOAUMBIE [yl BOSHUKHOBEHMSI M IO I€P/KaHUS
anekTpuyeckoro Toka. Cuiia ToKa U III0THOCTH ToKa. 3akoH OMa s yuyactka uenu 6e3 9/1C.
3aBUCUMOCTb JIEKTPUYECKOTO CONPOTUBIEHMS OT MaTepuana, JUIMHBI M IUIOLIalu
IIONIEPEYHOI0 CEYEHUs IPOBOJHHMKA. 3aBUCHMOCTb 3JIEKTPUUECKOIO COINPOTHBIIECHUS
IIPOBOJHMKOB OT TEMIIEPATYPhI. DJIEKTPOIBMKYILAsl CHJIa UICTOYHMKA TOKA. 3akoH Oma [uis
nosHo nemu. CoenuHeHWe NPOBOAHUKOB. COEAVHEHME HCTOYHUKOB DJIEKTPUYECKON
sHepruu B Oarapero. 3akoH Jlxoyns—IJlenna. Pabota 1 MOUIHOCTH 3JEKTPUUECKOTO TOKA.
TenoBoe nencTBrE TOKA.

DneKTpuuecKuil TOK B MoaynpoBoAHHKax. CoOCTBEHHas MPOBOJMMOCTb IOJYIPOBOJ-
HUKOB. [101yITpOBOIHUKOBBIE TPUOOPBI.

MaruutHoe nosie. BeKTOp MHAYKIIMM MarHUTHOTO N0JIA. JeficTBME MarHUTHOTO IOJISI Ha
MPSIMOJIMHEIHBIN IPOBOIHUK C TOKOM. 3aKoH AMmnepa. B3aumozeiicTBre TokoB. MarHUTHBIN
notok. Pabora mo mepemelieHno NMPOBOJHMKA C TOKOM B MarHMUTHOM moje. [leiicTBue
MarHMTHOTO NOJIS Ha ABMKYyIIMiica 3apan. Cuna Jlopenna. Onpenenenue yaenbHOro 3apsa.
YckopuTenu 3apsyKEHHBIX YaCTHULL

DneKTpOMarHuTHast MHAYKIHS. DJIeKTpOMarHuTHas HHAYKIKS. BuxpeBoe anexkTpuueckoe
nosie. CaMOMHYKIUS. DHEPTUsi MAarHUTHOTO TOJISL.

M e monem.payuu

B3aumopaeicTBue 3apsyKeHHBIX TEIL.

IIpOoBOTHUKY B AJIEKTPUYECKOM IIOJIE.

JM3IEKTPUKH B DJIEKTPUUYECKOM TI0JIE.

KoHnnencaropsl.

TemoBoe nEHCTBUE 2IEKTPUUECKOTO TOKA.

CobcTBeHHas ¥ MPUMECHAsi TPOBOAUMOCTh MOJIYITPOBOIHUKOB.

[TonynpOBOIHUKOBBIA THO/I.

Tpansucrop.

OmneiT DpcTena.

B3anmoneiicTBre MPOBOIHUKOB C TOKAMU.

OTKIIOHEHNE 3JIEKTPOHHOTO ITyYKa MAarHATHBIM ITOJIEM.

ONEeKTpOABUTATED.

DIeKTpOoU3MEepUTEIbHBIE PHOOPHI.
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DNEKTPOMAarHuTHAs HHIYKIIHS.

OmnbiTel Dapajes.

3aBucumocts IJ{C caMOMHAYKIIUY OT CKOPOCTH U3MEHEHHUS CUIIbI TOKA U HHIYKTUBHOCTHU
IIPOBOJHUKA.

Pabota snekrporeneparopa.

Tpancdopmarop.

Jlabopamopuvie pabomul

N3yuenue 3akoHa Oma aJi ydacTka L€y, 0CIEA0BaTENbHOIO U MapalyIeNbHOIO COEIN-
HEHUS IIPOBOJIHUKOB.

N3yuenne 3akoHa OMa 1715 IOJTHOW LIETH.

W3ydeHue BIEHUS 3JEKTPOMAarHUTHON UHIYKIIUU.

Onpenenenne k03P PuLIMEeHTA MOIE3HOTO ACUCTBUS IIEKTPUICCKOTO YAHHUKA.

Omnpenenenue TeMnepaTypbl HUTH JaMIlbl HaKaJIUBaHUS.

Omnpenenenne O/IC 1 BHyTpEHHETO COIIPOTUBIIEHUS NCTOYHHUKA HATIPSKCHHUS.

4. Konedanusi v BOJHbI

Mexannueckue kosiebanusa. KomebartenbHoe nBmkenue. ['apmoHuueckue KosiaeOaHwMs.
CBo0OoHBIE MEXaHUYECKUE KoJieOaHus. JInHeliHble MeXaHnYeCcKue KojebaTeabHble CUCTEMBI.
[IpeBpamienne »Hepruu IMpu KosjeOaTenbHOM JBHKeHUH. CBOOOJHBIE 3aTyXarollue
MeXaHu4ecKue Kojiebanus. BeiHyX/1eHHbIe MEXaHUYEeCKHE KoJeOaHuUs.

VYupyrue BosHbl. Ilonepednsie U NMponOIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJIHBL. YpaB-
HeHue IIockoi Oerymed BomHbl. MHTepdepenuus BonH. IloHsthe o mudpakuuu BOJH.
3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €ro IPUMEHEHHE.

OnekTpoMarHuTHele KosnebaHus. CBOOOJHBIE HJIEKTpOMAarHUTHble KojeOaHus. Ilpe-
BpallleHHe SHEPruM B KoJeOaTeNTbHOM KOHTYype. 3aTyXarollue 3JIeKTPOMarHUTHHIE KO-
nebanusa. ['eHepaTop He3aTyxalOUIMX 3JEKTPOMAarHUTHBIX KoJieOaHui. BuIHyXIeHHBIE
anekTpuyeckue konedanus. Ilepemennslii Tok. ['eHepaTop nepemMeHHoro Toka. EMkoctHoe 1
MHIYKTUBHOE CONPOTHUBIIEHHUS NEPEMEHHOro Toka. 3akoH OMa s 3JEKTPUUYECKOM Lenu
NepeMEHHOro Toka. PaboTa W MOIIHOCTh TEpPEeMEHHOro Toka. I'eHepaTopsl TOKa.
Tpanchopmaropsl. Toku Bbicokoit 4vactoTsl. [lomydeHue, mepemaya W pacrpenenecHUe
AEKTPOIHEPTUH.

DJEeKTPOMAarHUTHBIE BOJIHBL. JJIEKTPOMAarHUTHOE IIOJ€ KakK OCOOBIH BHUJ MaTepuu.
OnexkrpoMaruutHele BosHBL. BuOparop I'epma. OTKpbITHIN KonebarenbHbIH KOHTYp. M30-
operenne panuo A.C. [TonoeM. [lorsiTe 0 paguocsssu. [IpuMeHeHNE AIEKTPOMArHUTHBIX
BOJIH.

Hemoncmpayuu
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CB0OOOIHBIE 1 BBIHYK/IEHHbIE MEXaHUUECKHUE KOJIeOaHusl.
Pe3onanc.

OO6pa3oBaHue U pacHpoCTpaHEHUE YIIPYTUX BOJIH.
UYacroTa koJiebaHMii U BBICOTA TOHA 3BYKA.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.
OcuuorpaMma rnepeMeHHoOro Toka.

KoHnneHncarop B 1ienu nepeMeHHOro TOKa.

Karymika nHIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA.
Pe3onanc B nmocienoBaTeNnbHOI LIeTd IEPEMEHHOT0 TOKA.
W3nyueHue u mpueM 3JeKTPOMAarHUTHBIX BOJIH.
Paagnocss3eb.

Jlabopamopnusie pabomot

N3ydeHne 3aBUCMMOCTH N€pHOJa KOJIeOaHUH HUTAHOTO (WK MPYXUHHOTO) MasgTHUKA OT

JUITMHBI HUTHU (WJIA MacChl Tpy3a).

I/IH,I[YKTI/IBHBIG U EMKOCTHOC COIIPOTHUBJICHUA B LICIIN IICPECMCHHOI'O TOKA

5. Onruka

[Ipupona ceera. CKOPOCTh pacHpOCTpaHEHUS CBETA. 3aKOHBI OTPAKEHUS U MIPETIOMIICHUS

cgeta. [lonHoe orpaxkenue. JIunzpl. I'na3 kak ontuueckas cucrema. OnTudeckre npudopsl.

BonnoBble cBoiicTBa cBera. MHTepdepenius cBera. KorepeHTHOCTh CBETOBBIX JIydeil.

WNurtepdepeniius B ToHKHUX TieHKaX. [lomocel paBHO# Tommmubl. Konbia Hetotona. He-
MoJIb30BaHKEe UHTEPPEPEHITNH B HayKe U TexHuKe. Judpakius cera. Judpaxius Ha menu B
napajuienbHbIX Jydax. Judpakuuonnas pemerka. [lorstue o ronorpaduu. Ilonspuzarus
nonepeynblx BoiH. Ilomsgpusanusa cBera. [[BOWHOE JyyernpenomieHue.
HMucnepcust cBera. Buabsl cnektpoB. ChnekTpel ucnyckaHusa. CHEKTpbl MOTJIOMICHHUS.

VYasTpaduoneroBoe u uHPpakpacHoe u3nydeHus. PentreHoBckue myun. Mx mpupoma u

CBOWCTBA.

Hemoncmpayuu

3aKOHBI OTPAKEHUS U MPETOMIIEHHSI CBETA.
ITonmHOE BHYTpEHHEE OTpaKEHUE.
OnTuueckue npudopsI.

Wutepdepenius ceeta.

Judpakuus ceera.

[Tonsipuzanus ceera.

[ToyueHue ciekTpa ¢ HOMOIIBIO MPU3MBI.

ITonsspounsl.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIeTKH.
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CnekTpockor.

Jlabopamopnuvie pabomot

N3yuenne n3o0pakeHust MpeIMETOB B TOHKOM JIMH3E.

N3yuenne natepdepeHnn u 1udpaxiuy CBeTa.

['panyrpoBKa CIEKTPOCKONA U ONPEACIICHUE ITTMHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUI.

6. DiemMeHTbI KBAHTOBOI QH3HKH

KBanroBas ontuka. KBantoBas rumnote3a [lnanka. ®@otonsl. BHemHuii ¢poTodaeKkTpu-
yeckuii g dext. Buyrpennnii porosddexr. Tumsl hpoTodneMeHTOB.

®usuka aroma. PazBurue B3IISII0B HA CTPOCHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOM-
HBIX CHEKTpax Bojaopoja. SnepHas monens aroma. Omnbitel 3. Pesepdopaa. Monens atoma
Bojopoaa no H.bopy. KBantoBbie renepaTopsl.

®u3uka aTOMHOro sigpa. EcrecTBeHHas paJJMOaKTUBHOCTb. 3aKOH PaIMOAKTUBHOTO pac-
naga. CriocoObl HAOMIOJCHUS M PErHCTPALlMH 3apsDKEHHBIX dacTui. Dddext BaBumoa —
UepenkoBa. CtpoeHune aToMHOro sijapa. JledekT macchl, SHEprusi CBSI3U M YCTOHYHBOCTH
aTOMHBIX siaep. SnepHble peakuuu. MIcKkycCTBEHHAsi paAMOAaKTUBHOCTh. JleneHue TshKenbIx
sanep. Llennasa spepnas peakuus. YmpasiseMas LenHas peakuus. Snepueid peakrop. Ilo-
Jy4yeHUe paJNOaKTUBHBIX M30TONOB U UX MpUMEHEHHE. buonornueckoe neicTBUE pajguo-
AKTUBHBIX U3ITy4eHUI. DileMeHTapHbI€ YaCTHIIbI.

Hemoncmpayuu

doTtoapdexT.

JInHelyaTele CIIEKTPHI PA3JIMYHBIX BEIIECTB.

Nznydenue nazepa (KBaHTOBOTO T€HEPATOPA).

CueTunk HOHU3UPYIOIIHUX PIBJ'Iy‘IeHHfI.

7. Dpomouus Beeaennoii

Crpoenne n passurue Bceenennoii. Hama 3Be3nHas cucrema — I'anaktuka. lpyrue
ranaktuku. beckoneunocte Bceenennoit. Ilonsitue o xocmomoruu. Pacmmpsromasics Bcee-
neHHas. Mopens ropsuei Beenennoi. CTpoeHue U MPOUCX0KIeHUE ["alTakTHK.

IBosonus 3se3a. 'mnore3a npoucxoxnenuss ComHeuHoi cucreMbl. TepMOsaEpHBII
cunres. [Ipobnema tepmosiiepHoit snepreTuxu. Dueprust ConmHIa U 3Be3/1. DBOJIOLHUS 3BE3I.
[Ipoucxoxaenre COTHEYHOU CUCTEMBI.

M emoncmpayuu ConHevynas

cucremMa (MOJIETb).

dotorpaduu MmiIaHeT, ceJaHHbIe C KOCMHUYECKUX 30H/I0B.

Kapra JlyHbl u ninaser.
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Ctpoenue u sBosronus BeeneHHoi.
IIpumepHbie TeMbl pedepaToB (10KJIA0B),
HH/MBHUAYAJIbHBIX IPOEKTOB
+ Anexcanap I'puropseBud CToNETOB — pycCKUl (U3HK.
+ Anexcanap CrenanoBud [1onmoB — pycckuii ydeHbIi, H300peTaTeNb paauo.
* AJbTepHATHBHAs SHEPIeTHKA.
* AKycTHyecKue CBOMCTBA MOJIYIIPOBOIHUKOB.
* Anzpe Mapu Aminiep — OCHOBOIIOJIOXKHHK 3JIEKTPOIMHAMUKU.
* ACHUHXPOHHBII IBUTATEIIb.
+  AcTepou/ibl.
* AcTpoHOMUS HAIlIUX JTHEH.
+ ArtomHas ¢uzuka. U3oronsl. [IpuMeHeHne paaroakTUBHBIX H30TOIOB.
* BeckoHTaKTHBIE METO/bI KOHTPOJISI TEMIIEPATYPHI.
* bunonspHbie TPaH3UCTOPBI.
+ Bbopuc Cemenosuu SIko0u — Gu3MK U U300peTaTENb.
* Benmuaiimme oTKpBITHS QU3HKH.
*  Buapl anekTpuueckux paspsioB. DNEKTPUUYECKUE pa3psabl Ha CITy>KOe uenoBeka.
+ Bnusnue nedextoB Ha puznyeckure cBOCTBAa KPUCTAILIOB.
* BceneHHas u TeMHas MaTepusl.
+ T'amuneo 'anuiielr — OCHOBATEIb TOYHOTO €CTECTBO3HAHMS.
+ Tomorpadus u ee npuMeHeHue.
+ JIBmxeHue Tena NepeMEHHON MacChl.
+  Judpaxius B HamIen )KU3HU.
- JKuakwne kpucramisl.
+ 3akonbsl Kupxroda myst amekTpuueckoi 1mernu.
* 3aKOHBI COXpaHEHMSI B MEXAHHKE.
+ 3HaueHue oTKpbITHH ["anumnes.
+ HUrops BacunbeBuu KypuatoB — ¢u3uk, opraHu3aTop aTOMHOM HayKu ¥ TEXHUKU.
+ Hcaakx HproToH — co3gaTeinb Ki1acCHuecKol (Pu3uKu.
* Hcrnonb30BaHME IEKTPO3HEPTUH B TPAHCIIOPTE.
+ Knaccudukanus u xapakTepUCTHKH 3JI€MEHTapHBIX YacTHUII.
+  KOHCTpyKIIMOHHAsI NPOYHOCTh MaTepHaia v €€ CBI3b CO CTPYKTYPOH.
+ KoHCTpyKkums 1 BUIBI J1a3€pOB.
+ Kpuonnekrponuka (MUKpPOIJIEKTPOHUKA U XOJION).

* .Ha?.eprle TCXHOJIOTMHU U UX HCIIOJIb30BaHUC.
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Jleonapmo na Bunun — y4eHsIit u n3o0peraTenb.

MaruutHble u3MepeHus (IPUHIUIBI TOCTPOCHUS TPUOOPOB, CLIOCOOBI U3MEPEHUS
MarHUTHOTO MTOTOKA, MATHUTHON WHYKIUN).

Maiikn @apaseit — co3aarenb yueHHs 00 2JIEeKTpPOMarHuTHOM II0JIE.
Makc Ilnask.

Metoa MeUeHbIX aTOMOB.

MeTto/1b1 HaONIIOAEHUS U PETUCTPALIUU PAJMOAKTUBHBIX U3JIyUEHUHN U YACTHII.
Meronp! onpeneneHus MI0THOCTH.

Muxaun BacunbeBrny JIOMOHOCOB — yUY€HBIN SHIIMKIONEINUCT.

Monenu aroma. OnsiT Pesepdopra.

MounekynsipHO-KUHETHYECKask TEOPUS U1€aIbHBIX Ta30B.

MonHus — ra3oBblil pas3psii B IPUPOJHBIX YCIOBUSX.

HanotexHoorus — MeXIUCIUTUTHHAPHAS 001acTh (PYHIaMEHTAIBHON U MPUKIIATHON
HayKU U TEXHUKH.

Hukona Tecna: ®U3Hb U HEOOBIYAITHBIE OTKPBITHSL.

Huxkonait Konepauk — co3iareib relIMoueHTpUYECKON CUCTEMBI MUPA.
Hunbe bop — onun U3 co3pareneid COBpeMEHHOM (HU3HKH.
Hyxneocunres Bo BeeneHHON.

OO0mbscHeHHne (OTOCHHTE3A C TOUKU 3peHUs (PU3UKU.

OnTuyeckue sBJIEHUS B IPUPO/IE.

OTKpBITHE U IPUMEHEHUE BHICOKOTEMITEPATYPHON CBEPXITPOBOJUMOCTH.
ITepeMeHHBIH 2IEKTPUUECKHUN TOK U €r0 IPUMEHEHHUE.

[Tnazma — yeTBepTOE COCTOSIHUE BELLIECTBA.

[Tnanersr COTHEYHOUN CUCTEMBI.

[TorynpoBOTHUKOBBIE TaTYUKH TEMIIEPATYPHI.

[IpuMeHeHne KUJKUX KPUCTAIIIOB B POMBIIIJIEHHOCTH.

ITpuMeHeHne AOEPHBIX PEAKTOPOB.

[Tpupona dpeppomaruerusma.

[TpoGieMbl 3KOJIOTHH, CBSI3aHHBIE C UCIOIb30BAaHUEM TEIIJIOBBIX MAIIUH.
ITpon3BoacTBO, Epeadya U UCIOJIb30BaHUE DIIEKTPOIHEPTUH.
ITpoucxoxaenne COIHEUHOU CUCTEMBI.

[Tbe303mexkTpruuecknii 3pPexT ero npuMeHeHHE.

Pa3Butne cpencTs cBs3M U paguo.

PeakTuBHBIC ABUTATENHN U OCHOBHI pA0OTHI TEIIOBOM MAIIUHBI.

PenukroBoe uznyuenue.
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+ PenrtrenoBckue nyuu. ctopus otkpsitus. [Ipumenenue.

+ PoxzaeHue u 3BOIOLUS 3BE3I.

+ Poab K.3. IIl101K0BCKOr0 B pa3BUTUH KOCMOHABTHUKH.

+  CBeT — 2JIeKTPOMarHuTHas BOJIHA.

+ Cepreii [TaBnoBuu KoposieB — KOHCTPYKTOP M OPraHu3aTop MpOU3BOJICTBA PAKETHO-
KOCMHUYECKON TEXHUKH.

* Cuiibl TpeHus.

+ CoBpeMeHHas CIIyTHUKOBAs CBS3b.

+ CoBpeMmeHHas pu3nyeckas KapTUHA MUPA.

+ CoBpeMeHHbIE CPEJICTBA CBS3H.

+  CouHIle — UCTOYHUK KU3HU Ha 3eMJie.

+ Tpancdopmaropsi.
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VYapTpa3Byk (MoydeHue, CBOMCTBA, IPUMEHEHHUE).
VYrpaBisieMblii TEPMOSIICPHBIA CUHTES.

YckopuTenu 3apsoKEHHBIX YaCTHUL.

®du3nka U My3bIKa.

®dusndecKkue CBOMCTBA aTMOC(EPHI.

DOTO3IEMEHTHI.

®otosdpexr. [Ipumenenue spnenus Gpororddexra.

Xanc Kpuctuan Dpcres — OCHOBOIOJIOKHHUK 3JIEKTPOMarHeTusma.
UepHbie AbIPHI.

[Ikana 31eKTPOMarHUTHBIX BOJIH.

DKojoru4eckue npo0aeMbl U BO3MOXHBIE IyTU UX PEIICHUS.
DneKTpOHHas IPOBOAUMOCTb METaIOB. CBEPXIIPOBOAUMOCTb.

Omummii Xpuctruanoud JIeH — pycckuii pusuk.



TEMATHUYECKOE IINTAHUPOBAHUE
TEXHUYECKHU MTPO®UIHb TPOPECCUOHAJIBHOI'O OBPA3OBAHUSI

[Tpu peanuzanuu coxepkaHus 001meo0pazoBaTeIbHON yueOHOW TUCIUILTMHBI «DU3HKaY

B mipenenax ocsoenus: OIIOIT CITO Ha 6a3e 0OCHOBHOTO 00IIero 00pa30BaHUs C MOJTYICHUEM

cpennero obmiero o6paszoanus (ITIIKPC, IIIICC3) makcumaibHas ydeOHash Harpyska
00y4aroIINXCsl COCTABIISIET:

+ mo cnenuanbHOCTIM CIIO texamueckoro mpodpwmiss — 181 yac, U3 HUX ayauTOpHAs

(o0s3aTenbHAST) Harpy3Ka CTYICHTOB, BKJIIOYAs JlabopaTopHbie padboTel, — 121 wac;

BHCAYAUTOpPHAsT CaMOCTOATCIIbHAA pa60Ta CTYACHTOB — 60 gacos.

Bun yae6HO# paboThI KonnuectBo yacos
Aynurtopusle 3ansaTus. Coaep:kaHue o0y4deHus CnenuansHoctu CITIO
Beenenue 3
1. Mexanuka 24
2. MonekynsapHas ¢pusuka. TepmoauaaMuka 14
3. DIeKTpoIuHAMHKA 30
4. KonebaHus 1 BOJIHBI 18
5. OnTuka 10
6. DneMeHTbl KBAaHTOBOM (pU3UKU 12
7. DBomonus BeeneHHomi 10
Hroro 121
BHeaynutopHas camocTosiTenbHas paboTa
[loAroToBKa YCTHBIX BBICTYIUICHUH 1O 33JaHHBIM TEMaM, 60
hcce, TOKIIAIoB, peepaToB, HHINBHYAJILHOTO IMPOEKTA C
MCITOTRRORAHUEM T/TH(hﬂﬂMﬂTTT/TﬂT—TT—TLTY TPYT—TﬂWnT‘T/Iﬁ T an
IIpomerrcymounan ammecmayus 6 ghopme ougpgpepenyuposannozo 3auema uau IK3ameHna
Bcero 181




TemaTn4yecknii yueOHbIN JIaH Y4eOHOH TMCHUILTHHBI « DH3HKa».

Kon-Bo ayauTopHbix

Makcum. .
yacoB (1mpu ouHoM  (CaMocTos!
yaeOHast
Ne ¢dbopme oOydeHus.) | renpHas
Paznernsr u TeMsl. Harpyska
n/n JlaGopar.| pabora
cTyneHra Beer | Teop
MpaKkTU4) CTyAECHTa
(dac) 0 us
3aHSATHUS
1 2 3 4 5 6 7
1. Beeaenue 2 2 2
Pasnen 1. Mexanuka 36 24 22 2 12
2 | Kunemaruka 12 8 8 4
3 | dunamwuka 12 8 8 4
4 | 3aKOoHBI COXPAHEHHUS B MEXAHUKE 12 8 6 2 4
Pasnen 2. Moaekyasipuas ¢puszuka. Tepmogunamuka 22 14 10 4 8
5 | OcHOBBI MOJIEKYJISIPHO- KHHETHYECKON TEOPUH 12 8 8 4
6 | ArperatHoe cOCTOSIHHE U (ha30BbI€ TIEPEXOIbI 10 6 2 4 4
Pa3zgea 3. duekTpoauHamMuka 47 31 23 8 16
7 | DnexTpuueckoe moie 12 8 6 2 4
8 | 3aKOHBI MOCTOSITHHOTO TOKa 16 12 8 4 4
9 | MaruutHoe mosne 8 4 2 2 4
10 | DnexTpomMarHuTHas UHAYKIUS 10 6 4
Pa3nen 4. Kojiebanusi 1 BOJTHBI 26 18 16 8
11 | Mexanuveckue KoleOaHusT BOJIHBI 12 8 6 4
12 | DnexTpoMarHUTHbIE KOJIEOAHUS U BOJTHBI 14 10 | 10 4
Pa3znen 5. OnTuka 16 10 6 4 6
13 | 'eomerpuueckast onTHKa 6 4 2 2 2
14 | BonHoBas onTuka 10 6 4 2 4
Pa3nes 6. DiieMeHTBI KBAHTOBOM U3NKH 18 12 12 6
15 | KBanroBas ¢usuka 6 4 4 2
16 | AtomHas u saepHas pU3NKa 12 8 8 4
Pa3nen 7. IBoaronus Beenennoii 14 10 10 4
UTOro 181 121 | 101 20 60




XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOU AEATEABHOCTHU

CTYAEHTOB

Coneprxanue o0ydeHus

XapakTepuCTHKa OCHOBHBIX BHJIOB JCATEILHOCTH CTYACHTOB (Ha YPOBHE YUCOHBIX
JICHCTBHI)

Beenenue

'YMeHHUs TOCTAHOBKH 1IeJIeH IeSITeIbHOCTH, IUTAHUPOBAHUS COOCTBEHHOM
NeSITENbHOCTH JUT JOCTHIKEHUS MIOCTABIICHHBIX LeJIeH, IPEBUICHUS BO3MOKHBIX
[pe3yIbTAaTOB ATUX JEHCTBUM, OpraHU3allui CaMOKOHTPOJIS U OLEHKH ITOJYYEHHBIX
[pe3yIbTaTOB.

Pa3BuTHE CTIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOU MBICIIH, TOTHIECKH
00OCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIIPUHUMATE M aHAIM3UPOBATH MHEHHS
coOeceJHUKOB, IPU3HaBAs IIPABO JPYroro YeIoBeKa Ha HHOE MHEHHE.
[MponsBeneHne m3MepeHns GU3NIECKUX BEIIMUUH U OLIEHKA TPAHUIIBI
MOrPEIIHOCTEN U3MEPEHUN.

[IpeacTaBieHe rpaHALBI TOTPEITHOCTEH N3MEPEHH IPH OCTPOSHNH IpaduKoB.
'YMeHHe BBICKa3bIBaTh THIIOTE3HI ISl 0OBSICHEHUS HaOMI0AaeMbIX SBICHHA.
'YMeHue npejyiarate MOAEIH SBICHUI.

Yka3aHue rpaHull IPIMEHIMOCTH (DH3NIECKUX 3aKOHOB. M3110KeHIEe OCHOBHBIX
MMOJIOKEHUH COBPEMEHHON HAYTHON KapTUHBI MUPA.

[IpuBeneHne NPUMEPOB BIUSHHS OTKPHITHI B QU3MKE Ha IPOrpece B TEXHUKE U
TEXHOJIOTMHU TIPOU3BO/ICTBA.

Vcnonb3oBanue MHTEpHETA U1 TIOUCKA HHPOPMAITUH

1. MEXAHUKA

\Kunemamuxa

[IpencraBieHne MEXaHUIECKOTO JBUYKCHHUS TEJla ypaBHEHUSIMH 3aBUCUMOCTH
KOOpIMHAT U TPOEKINEe CKOPOCTH OT BpeMeHu. [IpencrapneHre MeXaHm4eCKOro
BIDKEHHS Telia rpad)uKkaMu 3aBUCUMOCTH KOOPIUHAT M POEKIIUEH CKOPOCTH OT
BpemeHH. Omnpe/enenne KOOPANHAT MPOHIEHHOTO MTYyTH, CKOPOCTH U yCKOPEHUS
Tera 1o rpad)ukaM 3aBUCUMOCTH KOOPJIUHAT M MPOCKIIMHA CKOPOCTH OT BPEMEHH.
OmnpeneneHrne KOOPAUHAT MPOUIEHHOTO MTyTH, CKOPOCTH U YCKOPEHHSI TeJa 1o
YpaBHEHHUSM 3aBHCUMOCTH KOOPAMHAT M MPOEKIHA CKOPOCTH OT BPEMEHHU.
[IpoBeneHne cpaBHUTENHFHOTO aHAIM3a PABHOMEPHOTO U PAaBHONIEPEMEHHOTO
IBIDKCHMIA.

'Yka3aHue UCTIOB30BaHMS TIOCTYIATEBHOTO M BPAIIaTeIbHOTO ABIKEHUAN B
TEXHUKE.

[IpuoOperenue ombiTa pabOTHI B TPYIIE C BHITIOTHEHHEM PA3IMIHBIX COMMATBHBIX
pOJIEeH.

Pa3paboTka BO3MOXKHOM CHCTEMBI JEHCTBUI U KOHCTPYKIIUH IS
PKCIEPUMEHTAIIBHOTO ONPEICTICHNS KUHEMATUYECKUX BEJIMYHH.

[IpencraBienue nHGOPMALIMK O BUJAX JIBU)KEHUSI B BUIE TaOIHIIbI

13akoHbvl COXpPAHEeHUA 6 MEXAHUKe

[IpuMeHeHne 3aK0oHa COXPAaHEHMs UMITYJIbCa [l BBIYUCICHUS] U3MEHEHUH
CKOpPOCTEH TeJ MPH UX B3aUMOJCHCTBUSAX.

3Mepenne paboThl CHIT M M3MEHEHHE KMHETHYECKOH dHepruu Tema. Beruncinenue
[pabOTHI CHJI ¥ U3MEHEHUS] KWHETHUECKOM SHEPTUH Tena.

Brrarcnenne NoTeHIMaIBHON YHEPT UM TEJ B TPaBUTALIMOHHOM MToJie. Onpenaenenre
[IOTEHIMANBHON SHEPIUH YIPYro 1ehOopMUPOBAHHOTO Tea IO U3BECTHON
neopMaIuy 1 KECTKOCTH TeJa.

[IpuMeHeHne 3aKoHa COXPaHEHUs MEXaHUYECKOI SHEPIUH MPH pacueTax
[pe3yIbTaTOB B3aUMOJEHCTBHUM TeJl TPaBUTALIMOHHBIMU CUIAMU U CUJIAMU
YIIPYTOCTH.

'YkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKH.

Vkazanue y4eOHBIX JUCLMIUINH, IPH U3YYE€HUN KOTOPBIX UCTIOIB3YIOTCS 3aKOHBI
COXpaHEHUs




MpoaonkeHne TabAuLbl

Coneprkanue 00y4eHUst

XapaKTepHCTHKA OCHOBHBIX BHJIOB JICSATEIBHOCTU CTYJCHTOB (Ha yPOBHE Y4EOHBIX ICHCTBUIA)

2. OCHOBBI MOJIEKYJISIPHOU ®WU3UKU Y TEPMOJMHAMUKA

OcHosbl MONEKYNAPHOU
KuHemuyeckou meopuu.
\oeanvuwiil 2az

BrImosiHeHHE 3KCIIEPUMEHTOB, CITYKaIllUX JJ1s1 000CHOBaHHUS
MoOJIeKyIsIpHO-KuHeTnueckoit Teopun (MKT).

Perienue 3a71a4 ¢ NpUMEHEHUEM OCHOBHOTO YPaBHEHUS
MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUH ra3oB.

OnpezeseHue napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM HA OCHOBaHUH
YpaBHEHHUSI COCTOSTHHS H/I€AIHOTO Ta3a.

OnpezeseHue mapaMeTpoB BEIIEeCTBa B Ta3000pa3HOM COCTOSHUU U
[IPOMCXOSIINX MpoLeccoB 1o rpagukam 3asucumocts p (T),

¥ (T), p (V).

OkcriepuMmenTtanbHoe uccienoanue 3apucumoctd p (T), V (T), p (V).
[Mpencrasnenue B Bujae rpauKoB H30XOPHOTO, H300aPHOTO U H30TEPMHUUECKOTO
[IPOLIECCOB.

Brruncienue cpeiHeil KWHETHYECKOW SHEPTHH TEIJIOBOTO ABMXKEHHS MOJIEKYII IO
M3BECTHOM TEMIIepaType BElIeCTBa.

BhICKa3bIBaHKME TUIIOTE3 IS O0BICHEHNS HAOII0JaeMbIX SIBJICHHH. YKa3aHue
rpaHuUI] IPUMEHUMOCTH MOJIENHN «UeabHBINA ra3y u 3akoHoB MKT

OcHogbl MepMOOUHAMUKU

3Mepenne KoIMYecTBa TEMIOTH B TIpolieccax Teronepenaun. Pacuer
KOJIMYECTBA TETJIOThI, HEOOXOAUMOTO JUISl OCYIECTBIEHHS 3aJaHHOTO MPOIecca ¢
Teronepenadeil. Pacuer u3sMeHeHNs BHYTpEHHEH 3HEPTUuy Tell, paboThl U
nepeaHHOTO KONUYECTBA TEMIOTHI C HCIOIb30BaHUEM TIEPBOT0 3aKOHA
TepMOANHAMUKH.

Pacder paboTHI, COBEpIICHHOIT ra3oMm, 1o rpaduky 3asucumoctu P(V).
Brruncienue paboThl ra3a, COBEpPIICHHOH IIPU U3MEHEHUH COCTOSHUS TI0
3aMKHyTOMY LuKity. Beraucnenue KIIJI npu coBepuienun razoM paboTsl B
[poleccax U3MEHEHHS COCTOSHUS 10 3aMKHYTOMY HuKiIy. OObsCcHeHHEe
IIPUHIUIIOB I[CFICTBI/ISI TCIIJIOBBIX MallllH. I[CMOHCTpa]J,I/Iﬂ poJsn (1)1/[31/11(1/[ B CO3JIaHHH]
1 COBCPIICHCTBOBAHNHU TCTIJIOBBIX [[BI/IFaTCJ'Ieﬁ.

135105K€HUE CYTH 3KOJIOTMYECKUX NPO0seM, 00YCIOBIEHHBIX PaOOTON TEIIOBBIX
ﬂBHFaTCHCﬁ U NPEAJIOKCHUEC TYTHU UX PCIICHUA. VkazaHue rpaHul IpUMEHUMOCTHU
3aKOHOB TCPMOANHAMUKH. VMeHue Bectu ArajJior, BbICJIYIIMBATHL MHCHHUC
OIIIIOHCHTA, Y4aCTBOBATh B JUCKYCCHUHU, OTKPBITO BbIPpAXKaTh U OTCTauBaThb CBOIO
TOYKY 3pEHUS.

'YkazaHue y4eOHbIX JUCLUIUINH, IPU U3YyIEHHH KOTOPBIX UCTIOIb3YIOT YUeOHbIH
Matepuai «OCHOBBI TEPMOANHAMKID)

Ceoticmea napos, scuokocmell,
meepovLx mei

3MepeHue BIaXXHOCTH BO3/lyXa.

Pacuer KoIM4eCcTBa TEIIOTHI, HEOOXOAUMOTO ATl OCYLIECTBICHUS IpoLecca
[epexo/ia BEeLeCcTBa U3 OJHOTO arperaTHOro COCTOSHUSL B APYTOE.
DKCIIEpUMEHTAIILHOE MCCIIEJOBAaHNE TETNIOBBIX CBOMCTB BemiecTsa. [IpuBenenue
[PUMEPOB KAIMWIUISPHBIX SBJICHUH B OBITY, IPUPOJIC, TEXHHKE.

VccnenoBaHne MEXaHMUYECKMX CBOMCTB TBepIbIX Tell. [IpuMeHeHue (u3nvecknx
[MOHSATHIA ¥ 3aKOHOB B y4eOHOM Marepualie mpo(hecCHOHAIBLHOTO XapaKTepa.
cnionb3oBanue MHTEpHETA M55 TOMCKa MHpOpMAaIK 0 pa3paboTKax u
[MPUMEHEHUSIX COBPEMEHHBIX TBEPABIX M aMOP(HBIX MaTEPUAIIOB

3. QJIEKTPOAMHAMUKA

Onekmpocmamu K a

Bbruuciaenue cun BBaHMOHeﬁCTBHﬂ TOYCYHBIX DJICKTPUUICCKUX 3apsa0B.
Bberaucnenue HANPsKCHHOCTHU 3JICKTPHUYCCKOTO IOJIST OAHOTO M HECKOJIbKUX
TOYCYHBIX DJICKTPHUICCKUX 3apsAA0B.
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Broruucienue rnoreHiumana SJICKTPHUUICCKOI'0 MO OAHOTO 1 HECKOJIBKUX TOUCUHBIX
DJICKTPUICCKUX 3apsi10B. I/ISMepeHI/Ie Pa3HOCTH NMMOTCHIUAJIOB.

I/ISMepeHI/Ie OHCEPTUU DJICKTPUICCKOTO IOJIA 3apsHKEHHOT'O KOHACH CATOpa.
Broraucienue OHEPIrUuU SJICKTPUICCKOI0O MOJIA 3apsHKEHHOTO KOHACHCATOpa.
Pa3p360TI<a IJIaHa ¥ BO3MOXKHOM CXEMBbI HeﬁCTBHﬁ SKCIEPUMEHTAJIBHOTO
OIPEACIICHUS SJICKTPOCMKOCTHU KOHJICHCATOPa U HHSHCKTpH'—IeCKOﬁ
IIPOHHUIIAEMOCTH BEIICCTBA.

HpOBeZ[eHI/Ie CPaBHUTECJIbHOT'O aHaJIN3a 'PaBUTAlMOHHOTO U 3JICKTPOCTATHICCKOT'O
1OJICH

\[locmosinnblii mok

3mepeHre MOIHOCTH AIeKTpudeckoro Toka. smepenne 3/1C u BHyTpeHHETO
CONPOTHUBIICHHUS] HCTOYHHKA TOKA.

BrImoHEeHHE pacyeToB CHIIBI TOKA M HANPSDKEHHUH Ha ydacTKaX 3JIeKTPUIECKHX
neneil. OObsICHEHNE HA PUMEPE IIEKTPHIECKOM LENH ¢ IBYMSI HCTOYHHKAMH TOKQ|
(3/1C), B KakOM ciIydae HCTOYHHK AJICKTPUYECKOI SHEPTUU paboTaeT B PeKHME
TeHepaTopa, a B KakoM — B PeXHMe MOTPeOUTEs.

OmnpeneneHue TeMIepaTypbl HUTH HaKalMBaHUs. V3MepeHune JIeKTpHIeCcKOro
3apsiaa >JIeKTPOHa.

CHsTHE BOIBTAMIIEPHOIN XapaKTEePUCTUKH AUOIA.

[TpoBeneHHe CPaBHUTEIHFHOTO aHAIN32 MTOTYIPOBOJHUKOBBIX JHOIOB U TPHUOIOB.
Vicrionp3oBanne MHTEpHETA 17151 TOMCKA HHGOOPMAIHH O TIEPCHEKTUBAX Pa3BUTHS
MOJTYTIPOBOAHUKOBON TEXHUKH.

Y cTaHOBKA IPHYMHHO-CJICICTBEHHBIX CBS3EH

\Mazcuummuoie senenus

3MepeHre HHAYKIMY MarHUTHOTO 1oJis. Beruncienne cuil, 1edcTBYIOMMX Ha
[IPOBOJHHUK C TOKOM B MarHUTHOM TIOJIE.

Brruucnenue cui, JeHCTBYIONMX Ha 3JEKTPUUECKUHN 3apsi)l, ABMKYILHUNCS B
MarHUTHOM TIOJIE.

VccnenoBanue siBICHUN 3JIEKTPOMArHUTHOM WHAYKIIMY, CAMOWHTYKIIUH.
BbrunciieHre SJHEPrui MarHUTHOT'O TIOJIS.

OOBsICHEHUE NPUHIUINA JeHCTBUS SJIEKTPOIBUTaTENs.

OOBsICHEHUE NPUHIUIA IEHCTBUS TeHEPaTOpa IEKTPUUECKOT0 TOKa U
PIIEKTPOM3MEPHUTENBHBIX MTPUOOPOB. OOBSICHEHNE IPUHLIUTIA ACHCTBUS
Macc-criekTporpada, yckopuresen 3apsokeHHbIX YacTull. OObsICHEHHE poin
MarHUTHOTO TOJIsl 3eMJIH B )KU3HU PACTEHHIA, )KUBOTHBIX, YEJIOBEKA.
[TpuBeaeHUE MPUMEPOB MPAKTUYCCKOTO MPUMEHEHHUS M3YYCHHBIX SIBJICHUIA,
3aKOHOB, PUOOPOB, YCTPOUCTB.

[IpoBeeHrE CPaBHUTENBHOIO aHAIM3a CBOMCTB 2JIEKTPOCTATUIECKOTO,
MarHUTHOTO ¥ BUXPEBOTO AJICKTPUYECKUX MOJICH.

OO0BsICHEHHE Ha TPUMEPE MAarHUTHBIX SIBIICHHUH, TOUYeMy (PU3UKY MOIKHO
[paccMaTpUBATh KaK METAAUCIUILIHHY

4. KOJIEBAHI S 11 BOJIHBI

\Mexanuueckue konebanus

VccnenoBanue 3aBUCUMOCTH MEPUOJia KOJICOaHUIT MATEMaTHYECKOTO MasgTHUKA OT
€ro JUIMHBI, MACChl M aMILTUTY/IbI KosieOanuii. MccnenoBanue 3aBUCUMOCTH
repuoa KoebaHuil rpy3a Ha MPYKHHE OT €ro MacChl U )KECTKOCTH NPY>KUHBI.
Brruncienne nepruosaa KonedaHuii MaTeMaTHIeCKOTO MassTHUKA 110 U3BECTHOMY
3HAUEHHMIO €T0 JUIMHBI. Brruncienne neprosaa konedaHuii rpys3a Ha IpYyKUHE 110
M3BECTHBIM 3HAYCHHUSIM €TO MACCHI 1 JKECTKOCTH NPY)KUHBL. BEIpaboTKa HaBBIKOB
BOCIIPHHUMATh, aHAIN3UPOBATh, IEPepadaThHIBATh U IPEIbSBIATL HHGOPMALIIIO B
COOTBETCTBHH C ITOCTABJICHHBIMH 3ajauaMH.

[TpuBeneHne NpUMEPOB aBTOKOIEOATENbHBIX MEXaHHUECKUX cucTeM. [IpoBenenue

KiaccuuKalMy KoJieOaHHi
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MpoaonkeHne TabAuLbl

Copepxanue 00y4eHus

XapaKTepUCTHKa OCHOBHBIX BUJIOB J€ATEIILHOCTH CTYJCHTOB (Ha ypOBHE YU4EOHBIX
JIeHCTBUIN)

Ynpyaue 6onnwvi

l3MepeHre ATUHBI 3ByKOBOW BOJIHBI IO PE3YJIbTaTaM HaOJII0ICHUIH
MHTEp(EPEHIINN 3BYKOBBIX BOJIH.

HaO:ro1eHre U 00BbsICHEHUE ABICHUH HHTephepeHIINN U qudpaKium
MEXaHUUECKHX BOJIH.

[pencraBnenue obacTeil MPUMEHEHNS YIbTPa3ByKa U MEPCIEKTUBEI €ro
MCTIOIB30BAHUS B PA3IMYHBIX 00JIACTSIX HAyKU, TEXHUKH, B MEIHIIIHE.

V31105KeHNE CYTH SKOJIOTHIECKUX MPOOIIeM, CBSI3aHHBIX C BO3JCHCTBUEM 3BYKOBBIX
BOJIH Ha OPTaHU3M YeJI0BeKa

Dnexmpomaznumibie
Konebanus

Habmonenue ocIuIorpaMM rapMOHUYECKHX KOJIeOaHU T CHITBI TOKA B IIETIH.
l3MepeHnue 3JeKTpOeMKOCTH KoHAeHcaTopa. M3MepeHne HHAYKTHBHOCTD
KaTYILKH.

ViccnenoBaHue SBICHUS IEKTPUUSCKOTO PE3OHAHCA B TOCIEI0BATENHHON IIETIH.
[TpoBeneHHe aHAIOTHU MEXIY GU3NUECKUMH BEIMUMHAMH, XapaKTePHU3YIOIIUMH
MEXaHUUECKYIO U DIEKTPOMArHUTHYIO KoJieOaTenbHbIE CHCTEMEL.

Pacuer 3HaYCHWIA CHIIBI TOKA M HANPSDKEHUS HA DJIEMEHTAX LEeNH TepeMEHHOTO
TOKa.

VccienoBaHue NpHHIAIA JeHCTBHS TpaHcopmarTopa. MccnenoBanue npruHIANa
TEeHCTBHS reHepaTopa nepeMeHHoro Toka. Vcnons3oBanue HTepHETA IS TTOMCKA
MH(OPMAIH 0 COBPEMEHHBIX CII0C00aX Mepeaau dIeKTPOIHEPTHH

3ﬂ6Kmp0MaeHumel€
BOJIHbL

OcyIecTBIICHHE paaroIiepeadn | pagruonpuema. McciaeqoBanue CBONCTB
9JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO0 MOOMIIBHOTO TenedoHa.

Pa3BUTHE IIEHHOCTHOT'O OTHOIICHUS K M3y4aeMbIM Ha ypoKaxX (U3UKH 00bEKTaM U
0CBaWBacMbIM BUIaM AeATEILHOCTH. OOBSICHEHHE PUHIIMITHAILHOTO Pa3InHs
[IPUPOBI YIPYTHX U DJICKTPOMATHUTHBIX BOJH. M3/105k€HIE CYTH 9KOJIOTHUECKUX
[pOOJIeM, CBSI3aHHBIX C JICKTPOMATHUTHBIMH KOJICOAHUSIMU M BOJIHAMH.
O6"b$ICHeHI/le pOJ]I/I SHCKTpOMaFHI/ITHle BOJIH B COBpCMeHHbIX HUCCIICOOBAHUAX
BceneHnHoit

5. OIITUKA

\[Ipupooa ceema

[IprMeHeHre Ha MPaKTHKE 3aKOHOB OTPaXEHHSI U TIPEJIOMJICHHS CBETa MPH
peLICHUY 3aa4.

Ormpenenenre CeKTPaIbHBIX TPAHUI] YYBCTBUTEIFHOCTH Y€JIOBEYECKOTO Tia3a.
'YMeHue cTpouTh N300pakeHrs IPEeIMETOB, JaBaeMble TuH3aMu. Pacuer
PACCTOSIHUS OT JIMH3HI 10 H300paXKEHUS TIPEMETa.

PacueT onTHYECKOM CHUIIBI JIMH3EI.

3Mepenrie (OKYCHOTO PACCTOSIHUS JIUH3HI.

VcnplTaHue MOJeNIell MUKPOCKOIIA U TEJIECKONa

\Bonnogule ceolicmea ceema

HabnroneHue siBieHus nHTEpGEpeHIMN 3JIeKTPOMarHUTHBIX BoJH. HaGmonenne
SIBIICHUS 1M PAKIUHU 3JIEKTPOMarHUTHBIX BoJIH. HabmtoneHue siBjIeHus
MOJISIPU3ALMY 3JICKTPOMAarHUTHBIX BOJIH. MI3MepeHne IIMHBI CBETOBOW BOJIHBI 10
pe3yNipTaTaM HaOIIoIeHUs SBICHUs UHTepdepeny. Habmoaenue sBieHuns
midpakoun ceera. HabnmroneHne sBIIeHHS TOJISPU3ALNH U TUCTIEPCHU CBETA.
[TouCK pa3iM4Mil ¥ CXOACTBA MEXKITY TU(PPAKIIMOHHBIM U JTUCIIEPCHOHHBIM
CIIEKTPaMU.

[TpuBeneHUe IPUMEPOB MOSABICHUS B IPUPOJIE U UCIIOIb30BAHUS B TEXHUKE
sIBIICHUI MHTep(depeHINH, TP PaKLIUK, TOIIPU3ALMU U JUCIIEPCUH CBETA.
[Nepeuncnenyue METOA0B NO3HAHUS, KOTOPbIE UCIIOIb30BAHBI IIPH U3y4EHHU
'YKa3aHHbIX SIBJICHUH
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Coneprxanue 00y4eHust

XapakTepucTHKa OCHOBHBIX BH/IOB JESTEILHOCTH CTYACHTOB (Ha YPOBHE YUCOHBIX
NICHCTBUIT)

6. 9JIEMEHThI KBAHTOBOW ®WU3UKN

\IKeanmosas onmuka

Habmronenue ¢oroanexrpuueckoro s¢gpdexra. O0bscHenne 3axkonoB CroneToBa Ha|
OCHOBE KBaHTOBBIX IIPEJICTABIICHUH.

PacueT MakCUMaJIbHOI KMHETHYECKOH SHEPTUHU 3JIEKTPOHOB MPU
(boToanexTpuyeckoM 3¢ dexre.

Onpenenenue paboOTHl  BBIXOJAa 3JEKTpOHAa MO rpaduKy 3aBHCUMOCTH
MaKCUMAaJbHOH KHHETHYECKOM OSHEepruu (OTODIEKTPOHOB OT YACTOTHI CBETA.
l3mepenue paboThI BBIXOa DIIEKTPOHA.

[lepeuncnenne TPHOOPOB  YCTAHOBKH, B KOTOPBIX MpUMEHseTcs  0Oe3-
MHEPIIMOHHOCTD (oTodddekra.

OOBSICHEHHE  KOPITyCKYJSIPHO-BOJIHOBOTO ~ JIyaqu3Ma  CBOWCTB  ()OTOHOB.
OOBsICHEHHE PO KBAaHTOBOM ONITHKU B Pa3BUTHU COBPEMEHHON (QH3UKU

Duzuxa amoma

Habmronenue TMHEHYATHIX CIICKTPOB.

Pacuer 4acTOTBHI M JJTMHBI BOJIHBI HCITyCKa€MOTO CBETa IIPH [IEPEX0/Ie aToMa
BOJOPO/a U3 OJHOTO CTAlIMOHAPHOT'O COCTOSAHUA B Apyroe. O0bsIcHeHUe
[IPOMCXOXKICHHS JINHEHYATOTO CIIEKTpa aToMa BOJIOPOJIa U pa3InyHs JIUHEHUaThIX
CIIEKTPOB Pa3IMYHBIX Ia30B. McciieioBaHue TMHEHYaToOro CreKTpa.
VccnenoBanue NpUHIUIA Pa0OTHI JIIOMUHECLIEHTHOW TaMnibl. Habmonenue u
00BsICHEHHE IPUHIIMIIA JIeiicTBUS Jla3epa. [IpuBeeHne NpuMepoB HCIOIb30BaHUS
1a3epa B COBPEMEHHOMN HayKe U TEXHUKE.

Vcnionb3oBanue MHTEpHETA 15151 TOMCKA MHPOPMAIMK O IEPCIIEKTUBAX
pUMEHEHUsI J1azepa

Duzuxa amomHozo a0pa

HaGmoneHne TpekoB anbga-4acTul] B kamepe Bunbcona. PerucrpupoBanue
SIIEPHBIX U3JIy4eHUI ¢ MOMONIbI0 cueTymka [ eitrepa.

PacueT sHeprum CBsI3M aTOMHBIX S7Ep.

Onpezesenue 3apsia 1 MacCOBOIO YMCIIa ATOMHOTO 51pa, BO3HUKAIOIIETO B
pe3ysbTaTe paJoaKTHBHOTO pacnaja.

BrryrciieHre SHepriy, 0CBOOOXKIaronIelicst TP PaIHOaKTHBHOM pacriajie.
OnpezesneHue MpoAyKTOB SAEPHOM peakuuu.

BrryrciieHre SHepriy, 0CBOOOKTAIOMIEHCS P SASPHBIX peakuusx. [lornManue
[MPEUMYILECTB U HETOCTATKOB HCIIOJIb30BaHUS AaTOMHON SHEPTHUHU U HOHU3HP YIOIIHAX
M3ITy4EHHUH B IPOMBIIIIIEHHOCTH, MEAUIIMHE.

3105keHHE CYyTH 3KOJIOTHYECKUX NPo0IIeM, CBA3aHHBIX ¢ OMOJIOTrHYECKIM
IECTBUEM PaAMOaKTUBHBIX U3ITy4CHHN.

[TpoBeneHue KiIacCUPUKAIIMN DITEMEHTAPHBIX YaCTHI] IO X (PU3NIECKIM
XapakTepucTUKaM (Macce, 3apsiy, BpeMeHH KHU3HHU, CIIUHY UT.1.).

[loHnMaHue HeHHOCTEeH HayYHOTO IO3HAHHUS MHpa He BOOOIIE 1JIs YelloOBeYeCTBa B
[1eJI0M, a JUIsl KX JJ0ro 00yJaromerocs JMYHO, HIEHHOCTEH OBIaJCHUSI METOIOM
HAYYHOTO MO3HAHUS [UIs JOCTHKCHUS ycIexa B JII0OOM BHUJIE MPAKTHYECCKOM

e TeIbHOCTH

7. OBOJIFOLIU BCEJIEHHOM

Cmpoenue u pazeumue
\Bcenennoii

Habmonenue 3a 38e3namu, JIyHOM u mianetamu B Teneckorn. HaGmonenne
COJIHEYHBIX IISITEH C MTOMOIIBIO TEJIECKONA U COJTHEYHOTO dKpaHa.
Vicnionb3oBanue MHTEpHETA 17151 TOMCKA H300paXKeHNI KOCMHUYECKUX 0OBEKTOB U
uH(opMary 06 ux ocobeHHOCTIX OOCyXIeHNEe BO3MOXKHBIX CLIEHAPUEB
sBostonnu Beenennoil. Micnons3oBanue MHTEpHETA U1 IOUCKA COBPEMEHHOM
mHpOpMaru o pa3BuTUU Beenennoil. Ouenka nHpopManuy ¢ IO3ULUH ee

CBOMCTB: JAOCTOBCPHOCTH, 06T>eKTI/IBHOCTI/I, ITIOJIHOTBI, aKTYAJIbHOCTH U T. A.
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Cozepxanue o0ydeHus XapakTepucTHKa OCHOBHBIX BHJIOB JCSTEIFHOCTH CTYACHTOB (Ha YPOBHE Y4COHBIX
JICHCTBUIT)

Deonmoyust 36e30. [unomesa
npoucxooicoenus Conrneunou
cucmemol BrrurcieHre SHEPTruy, 0CBOOOKIAIOIIEHCS IPU TEPMOSAEPHBIX PEAKIHSIX.
DopMyTHpOBKa MTPOOIEM TEPMOSICPHOIN SHEPTETHKH.

OOBsICHEHUE BIIMSIHUS COJIHEUHOM aKTHBHOCTH Ha 3eminto. [loHMMaHKe posn
KOCMHUYECKHX HCCIIEA0BAHMM, HX HAYIHOTO U SKOHOMHYECKOTO 3HAYCHHUSL.
OO0CyKIeHHUEe COBPEMEHHBIX THIIOTE3 O MPOUCX0xkaeHHH COTHEUHON CUCTEMBI

YYEBHO-METOANYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
[IPOI'PAMMBI VUEBHOM JTUCLIUIIJIMHBI
«OU3UKA»

OcBoenue mnporpammbl y4eOHOW AUCHMIUIMHBL «DPU3MKa» MpeanoyaraeT Hajauyue B
npodeccuoHaIbHON 00pa3oBaTEIbHON OpraHu3alliK, peaJu3yrole 00pa3oBaTelbHYIO
nporpaMMy cpeaHero obmero obpaszoBanus B npeaenax ocBoenust OIIOII CIIO na 0aze
OCHOBHOTO 00IIEr0 00pa3oBaHUs, y4eOHOTO KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH
obecrieunTh CBOOOIHBIN TocTyn B MIHTEpHET BO BpeMsl y4eOHOro 3aHATHSA M B NEPUO]] BHE-
y4eOHOM NesITeTbHOCTH 00yYarOMIUXCsl.

B cocraB kabunera @u3uku BXOAUT JabopaTopusi ¢ JAOOPAHTCKOW KOMHATOM.
[Tomemenune kaOuHeTa ((N7Z1N’ JTOJIKHO YIIOBJIETBOPSTH TpeOOBaHUAM
CanuTapHO-3muAeMuoIOTHYecKuX mpaBui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAII€HO TUIIOBbBIM 060py,[[0BaHI/I€M, YKa3aHHbIM B HACTOSAIIUX TpC6OBaHI/IHX, B TOM 4YHUCJIC

CIELUANM3UPOBAHHON YyueOHOIl MeOenblo M CpelcTBaMH OOYyYeHUSs, JOCTaTOYHBIMH IS
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BBITIOJTHEHNS TPEOOBAHMI K YPOBHIO TTOATOTOBKH 00YYafOIXCS?. MpoaonxeHne TabaLib!

B kabuHere MOKHO OBITH MYJIBTHMEIUHHOE 00OpYHAOBaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHHUKH 00pa30BaTebHOTO MPOIecca MOTYT MPOCMATPHUBATh BU3YAJIbHYIO HH()OPMAIIUIO
1o gu3uKe, Co3/1aBaTh MPE3EHTALMU, BUICOMATEPHUAIIBI U T.1I.

B cocTaB yueOHO-METOIUYECKOTO U MaTepUaIbHO-TEXHUYECKOT0 00ecIeueHus porpam-
MbI Y4€OHOU TUCHUIUTUHBI «DU3HKAY», BXOJAT:

* MHOTO(YHKIIMOHAILHBIA KOMITJICKC TPEIo1aBaTels;

* HarsiiHble mocoOus (KOMIUIEKThl Y4eOHBIX TaOuull, IakaThl: «DU3udecKue Belu-
YUHBl U (QYHIAMEHTAJIbHBIE KOHCTaHTB», «MexayHapoaHas cucrema eaunui CHy,
«Ilepnoguyeckas cucremMa xuMuudeckux snemeHToB .M. MenneneeBa», MopTpeTsl
BBIIAIOINXCS YUEHBIX-(PU3UKOB U aCTPOHOMOB);

* MHQOPMAIMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;

*  9KpaHHO-3BYKOBBIE MOCOOUS;

*  KOMIUJIEKT AJIEKTPOCHA0KEeHUsI KaOuHeTa (PU3UKY;

* TEXHUYECKHE CPEICTBA OOYUCHHUS;

* JIEMOHCTpAIMOHHOE 000pya0BaHue (00Iero Ha3HAUYCHUS U TeMaTUYecKue Habophl);

+ nmabopatopHoe o0opynoBaHue (001Iero Ha3HAYeHHs U TeMaTHYeCKre HaOOoPhl);

* CTaTU4ecKue, TMHaAMUYeCKHe, JeMOHCTPAaLMOHHbIE U pa3laTOYHbIE MOJIEIH;

* BCIIOMOTaTelbHOE 000PY/I0BaHUE;

*  KOMIUIEKT TEXHUYECKON TOKYMEHTAI[MH, B TOM YHUCIIE TacIiopTa Ha CpefcTBa 0OydeHHUs,
WHCTPYKIIUHU TIO UX MCTIOJIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

+ OubnmuoteuHbIit HOHT.

B 6ubnuoreunsiit GoHa BXOAAT yueOHUKH, yueOHO-MeToanueckue koMmiekTol (YMK),
o0ecrnieunBaroIIe 0CBOoeHNEe yueOHOM nuciuruiiHbl «Du3nka», peKOMEHJ0OBaHHbIE WITU J10-
MYIIEHHBIC JUIS WCIOJIb30BaHUs B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUX,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro oouero oOpa3oBaHUs B Ipezenax
ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 00I1IeTO 00pa30BaHMS.

bubnuoTteunsiit poHT MOXKET OBITH TOMOJHEH (U3MUYECKIUMU SHIUKIIONIECTUSIMH, aT/IaCaMH,
CIIOBapsIMH U XpecToMaTue no Gpusmke, CopaBOYHUKAMU MO (U3UKE U TEXHUKE, HAYYHOU U
Hay4YHO-TIOMYJISIPHOM JINTEPaTypOil €CTECTBEHHO-HAYYHOTO COJIEPKAHUSI.

B nporecce ocBoeHus mporpaMMbl yu4eOHON TUCHUIUIMHBI «DU3HKa» CTYACHTHI JOKHbI
MMETh BO3MOKHOCTh JIOCTyNa K 3JEKTPOHHBIM y4eOHBIM MarepuajiaM 1o (U3HKe, UMEIo-

IUMCSL B CBOOOJHOM J0CTyne B ceTH VHTEepHeT (SIEKTPOHHBIM KHHraM, MpPaKTHKyMaM,

2 [Tucemo MunmCcTepcTBa 06pasoBanus u Hayku PO or 24.11.2011 Ne MJI-1552/03 «O6 ocHareHnn 06111e-
00pa30BaTEIbHBIX YUPEIKIEHNM YIe0HBIM U yue0H0 J1a00paTOPHBIM 000Dy I0BAHHEMY.
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Tectam, Matepuaiam EI'D u np.).

MpoaonkeHue TabauLbl
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rOCYJapCTBEHHOTO  00pa30BaTeNbHOTO  CTaHaapra cpegHero  (mojgHoro)  oOmiero
oOpazoBanus» (3apeructpupoBad B Muntocte PD 07.06.2012 Ne 24480).

[Tpuxa3z Muno6puayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun uzmenenuii B [Ipukas
MunucrepcTBa oOpazoBanust u Hayku Poccmiickoit @enepanym ot 17.05.2012 Ne 413 “O06
YTBEp)KIEHUH (PeepabHOTO TOCYNapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHETrO
(mosHOTO) 00IIIEr0 00pa30OBaAHUS Y.

[Tucemo JlemapTameHTa TOCYIapCTBEHHOW MOJUTHKU B cdepe MOATOTOBKH pPabouux
kagpoB u JIIO Munobpnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomennanuu 1o
OpraHW3ali TOJyYEHHs] CpeIHEro oOmero oOpa3oBaHHS B TMpeleliaXx OCBOCHUS
o0pa3oBaTeNpHBIX MPOTPaMM CpeaHero ImpodeccuoHalbHOrO 00pazoBaHusi Ha 0ase
OCHOBHOT'O 00I1lero o0pa3oBaHMs C y4yeToM TpeOoBaHMH (henepabHBIX rOCyAapCTBEHHBIX
o0pa30BaTeNbHbIX CTAaHJAPTOB U MOJTYy4aeMOH Mpodeccuy WK CIEeUHaTIbHOCTU CPEIHErO
PO eCCUOHATBHOTO 00Pa30BaAHUSY.

®enepanbhblii 3akoH oT 10.01.2002 Ne 7-@3 «O06 oxpaHe oKkpyKaroiieit cpeap (B pell. OT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®D. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B.D., Bacunves JI. . ®uznka i npodeccuit U crienuaibHOCTe N
TEXHUYECKOTO MPOPUIIS: METOIMYECKUE PEKOMEHIAIUU: METO]I, mocooue. — M., 2010.

HNHuTepHeT- pecypcsl

wwwe.fcior.edu.ru (®enepanbHbIil HEHTP HHPOPMAITHOHHO-00Pa30BaTENbHBIX PECYPCOB).

wwww.dic.academic.ru (Axkagemuk. CioBapu U SHIUKIONEAUH ). WWW.Dooksgid.com

(Books Gid. Dnexkrponnas oubmunoreka). wWww.globalteka.ru (I'mobanrteka. ['mobanbHas

OoubnroTeka HayYHBIX pecypcoB). Www.window.edu.ru (Exunoe okHO gocTyma K

o0pazoBarenbHBIM pecypcam). WWW.st-books.ru (JIyummas ydeOHas muteparypa).

www.school.edu.ru (Poccuiickuit oOpa3oBatenbHbIi opTal. JloCTyImHOCTB, Ka4eCTBO,

3¢ (HEeKTUBHOCTB).
www.ru/book (DnektporHas OMOIHOTEYHAS CHCTEMA).

wwwe.alleng.ru/edu/phys.htm (O6pa3oBarenbhbie pecypesl MaTepHeTa — DH3NKa).

www.school-collection.edu.ru (Equnas koyiekius uppoBbIX 00pa30BaTEIbHBIX PECYPCOB).

https//fiz.ISeptember.ru (yaueobno-meToauueckas razera «dusuka).
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http://www.st-books.ru/
http://www.school.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/

www. n-t. ru/nl/fz (HobeneBckue maypeatsl mo Gpu3UKe). Mposomkerme TabauLibl
www. nuclphys. sinp. msu. ru (S1nepuas ¢usuka B UaTepuere).

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

www.kvant.mccme.ru (HayqHO-TOMy ISIpHBIH (HU3MKO-MaTeMaTUIECKUI KYpHAI

«KBant»). www.yos.ru/natural-sciences/ntml (ecrecTBeHHO-HayUHBII KypHAI IS

Moutozexku «IlyTb B HayKy»).
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