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I[NOACHUTEJIBHAS 3AIINCKA

[Iporpamma o6meoOpa3oBarenpbHONH y4eOHOW IUCIUAILIMHB «DuU3MKa» TMpeaHa3HAYeHa s
u3yueHus QU3MKH B MPOQecCHOHAIBHBIX 0Opa3oBarenbHbIX opranmsauusx CIIO, peamusyrommx
00pa3oBaTeibHyI0 IPOrpaMMy CpeJHEro o0uiero oOpa3oBaHUsl B IIpelesiaX OCBOEHHS OCHOBHOMH
npodeccuonansHol oopazosarenbHoii mporpammbl CI1O (OITOIT CIIO) Ha 6a3e 0OCHOBHOTO 001IeTO
o0pa3oBaHMs NpPH IOATOTOBKE KBATM()UIMPOBAHHBIX pPa00OYMX, CIYXKALIMX U CIELHAINCTOB
CpEeAHEro 3BeHa.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit PI'OC cpexgnero obmiero oOpazoBaHus,
NPEObIBISIEMbIX K CTPYKTYpE, COAEP)KAHHIO U Pe3yJbTaTaM OCBOEHHS Y4eOHOW AWCIUIIMHBI
«Du3nKa», B COOTBETCTBMHM ¢ PekoMeHIanMsAMu MO OpraHM3allM IMOJyYSHHs CPEeTHEro OOIIero
o0pa3oBaHMs B IIpelieslaXx OCBOCHHUS OOpPa30BATENbHBIX IPOIPaMM CpeIHEro MnpodeCCHOHATBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO o00Iero obOpa3oBaHHS C ydeToM TpeOoBaHWil (eaepambHBIX
rOCYJapCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB U MOMy4aeMOW Ipodeccuu WM CHenHalTbHOCTH
cpeanero npodeccuoHaIbHOro 00pasoBaHus (MUCkMO JlenapTamMeHTa rocyaapcTBEHHOM MOIUTHKH B
cdepe moaroToBku padbounx kaapos u IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanune nporpammbl «Du3nkay HampaBiieHO Ha JOCTHKEHHE CIIETYIOIINX IeJIeii:

* OCBOEHHME 3HaHMH O (pyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX W IMPHUHLUIAX, JICKALINX B
OCHOBE COBPEMEHHOH (hM3MUECKON KapTHHBI MHUpa; Hanbojee BaKHBIX OTKPBITUAX B 0071aCTH
(1)I/I3I/IKI/I, OKa3aBHIMNX OIPECACTIAIOIICC BJIMAHUC HAa PAa3BUTHUC TEXHUKHU U TCXHOJIOTHU; METOAAX
HAYYHOT'O MO3HAHUS IPUPOIbI;

¢ OBJaJACHUC YMCHHAMH NPOBOAUTH Ha6HIOI[€HI/I$I, IIJIAHUPOBATH W BBINOJIHATE 3KCIICPHUMCHTHI,
BBIJIBUTAaTh THIIOTE3bl U CTPOUTH MOZEH, NMPUMEHATHh MOJIY4YECHHBIC 3HAHUS MO (U3UKE IS
OOBSICHEHHS Pa3HOOOpAa3HBIX (M3WYECKUX SBICHHH W CBOWCTB BEIIECTB; MPAKTHYECKU
UCHONB30BaTh (hU3MYECKHUE 3HAHUS; OLEHHMBAaTh [JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH
nH(pOpMaIny;

* pa3BUTHE IO3HABAaTEIbHBIX MHTEPECOB, MHTEIJICKTYAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
mpouecce MpuoOOpeTeHHs 3HAHWH W YMEHUH MO (U3UKE C HCIOJIb30BAHHUEM Pa3IMYHBIX
HUCTOYHUKOB HH(OPMALIUH U COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH;

* BOCHIHTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTU IO3HAHUS 3aKOHOB IPUPOJBI, HCIIOIb30Ba-HUS
JOCTHKCHUN (PU3MKK Ha 0JIaro pa3BUTHS YEJIOBCUSCKOH IMBMIIM3ALNHN; HEOOXOIM-MOCTH
COTPYIHUYECTBA B MPOIIECCE COBMECTHOTO BBIMOIHEHNUS 33/1a4, YBAKUTEIHHOTO OTHOIIEHHS K
MHEHHIO OIIOHEHTa NpPU OOCYXJICHUU TMPOOJIEeM eCTECTBEHHO-HAYYHOTO COJICPIKAHMUS;
T'OTOBHOCTH K MOpaJ'IBHO-STPI‘IeCKOfI OIICHKEC HMCIIOJIb30BaHU HAYUYHBIX ):[OCTI/I)KeHI/II\/'I, YyBCTBa
OTBETCTBEHHOCTH 32 3aILUTY OKPY>KaIOLIeH Cpe/bl;

¢ HCIIOJIb30BAaHUC HpI/IO6peTeHHBIX 3HAaHUM " YMeHI/Iﬁ AJId peIICHUA NPAaKTUYCCKUX 3aay
MOBCEAHEBHOW XHM3HM, OOecredeHHss 0e30MacHOCTH COOCTBEHHOHM >KM3HH, PalMOHAIBHOTO
MPUPOAOIOIB30BAHUS U OXPAaHbI OKPY’KaIOIIEH cpellbl 1 BO3MOXKHOCTb
NpPUMEHEHUs 3HAaHMH TpH  PElNIeHWH  3a/la4, BO3HUKAIONIMX B  IOCJIEIyOIIeH
MpodeCcCHOHANBHON AeSTENEHOCTH.

B mporpammy BKIIIOYEHO COAEp)kKaHHWE, HamlpaBleHHOe Ha (OPMHPOBAHHE Y CTYICHTOB
KOMIIETEHIINH, HeoOXOoAuMbIX s kadecTBeHHOro ocBoenus OITOIT CIIO na 0a3e OCHOBHOIO
obmero oOpa3oBaHUs C MOJYy4YEHHEM CpeAHero oduiero oOpa3oBaHMSA; MPOrpPaMMbl HOATOTOBKH
KBATM(UIIMPOBAHHBIX Pab0YNX, CIy)XKal[UX, MPOrpaMMBbl TOATOTOBKH CIEIIHAIMCTOB CPEIHEr0
3gena (IITIKPC, IIICC3).

[Iporpamma y4eOHON aucuumivHbl «®Du3nka» sSBISETCS OCHOBOM AJsl pa3pabOTKU PadOvmMx
mporpaMM, B KOTOPBIX Ipod)eCCHOHANbHBIE 00pa3oBaTelbHbIE OpraHU3allid, pPeaTH3yIoIIne
o0pa3oBaTeIbHYIO IPOTpaMMy cpeaHero odmiero oopasoBanus B npexaenax ocsoenus OIMOIT CITO
Ha 0a3e OCHOBHOTO OOIIero oO0pa3oBaHUs, YTOYHSIOT COJEp)KaHWE Yy4eOHOro Marepuana,
MOCJIEIOBAaTEIFHOCTh €r0 H3y4YeHHs, paclpelelieHne y4deOHBIX YacoB, TEMaTHKy pedepaTos,
WHIUBUAYAJIBHBIX TPOCKTOB, BUABI CaAMOCTOATCIIBHBIX pa60T, YUUTHEIBast CHeHI/I(bI/IKy mnporpamMm
MOJArOTOBKU KBaIM(UIUPOBAHHBIX pabouuX, CIyKalluX W CHEHUAINCTOB CpPEIHEro 3BEHa,
0CBaMBaeMoil Mpodeccuu WK CIeUUaTbHOCTH.



IIporpaMMa MOXET HCIOJNB30BAThCA JAPYTUMU  MPOGECCHOHANBHBIMUA  00pa30BaTEIbHBIMU
OpraHu3alMsAMH, PEaTH3YIOIMMH 00pPa30BaTEIbHYIO MPOTPaMMy CPEIHEro o0Iero oopa3oBaHus B
npenenax ocsoerus OITOIT CIIO na 6a3e ocHoBHOrO 061Iero oOpazosanus ([IIIKPC, ITICC3).

OBILIASI XAPAKTEPUCTUKA YUEBHON JJUCIUTIMHBI «DHU3UKA»

B ocHoBe yueOHO# aucuumnnabl «PU3NKa» JSKUT YCTAHOBKA HA (QOPMHUPOBAHUE Yy 00ydaeMbIX
crcTeMbl 0a30BbIX MOHATHH (PU3UKM U MPECTABICHUH O COBPEMEHHON (U3MUECKON KapTHHE MHpa,
a TakkKe BBIpaOOTKA yMEHHH TPUMEHATH (PHU3MUECKWe 3HAaHWA Kak B TNPoQecCHOHATHFHOU
JESITeNbHOCTH, TaK U IJIs1 PeIleHHs] )KU3HEHHBIX 3a7a4.

MHorue mNoNoXKeHHs, pa3BUBAaeMble (DU3MKOH, PAacCMAaTPUBAIOTCS KaK OCHOBA CO3JAaHUS U
WCTIONB30BaHUs HMH(OPMAIMOHHBIX W KOMMYHHKAIMoHHBIX TexHojoruii (MKT) - ommoro wu3
HanboJiee 3HAUNMBIX TEXHOJOTHYECKHUX JTOCTHKEHUI COBPEMEHHOHN LIMBUIIN3ALHH.

dusnka Jaet KoY K TOHUMAaHUI0 MHOTOYUCIICHHBIX SIBICHUHN U MPOIIECCOB OKPY>KAIOIIEro MUpa
(B ecTecTBEHHO-HAYYHBIX 00JIACTSIX, COIMOIOTHH, YKOHOMUKE, SI3bIKE, JTUTEpa-Type u 1p.). B ¢pusuke
($hOopMHPYIOTCSI MHOTHE BUABI ACATEILHOCTH, KOTOPbIE HMEIOT MeTanpeaAMeTHbIH xapakrep. K Hum B
MEPBYIO OYepelb OTHOCATCS: MOAEIMPOBAHHE OOBEKTOB M IMPOLECCOB, MPUMEHEHHE OCHOBHBIX
METOOB TO3HAHUS, CUCTEMHO-MH(OPMAIMOHHBIA aHaNu3, (OpPMYyIUPOBAHWE THIIOTE3, aHAIU3 H
CHHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMaTU3alysl, BbISIBICHUE MPUYMHHO-CIICACTBEHHBIX CBS3EH,
MOKUCK aHAaJOroB, yNpaBlieHHEe OOBEKTaMH M MpolieccamH. VIMEHHO 5Ta AMCUUILINHA TO3BOJISET
MO3HAKOMHTH CTYACHTOB C HAYYHHIMH METOJaMH MO3HAHWS, HAYYUTh WX OTJIMYATh TUIMOTE3y OT
TEOPHH, TEOPHIO OT FIKCIIEPUMEHTA.

@dusznka UMeeT O4eHb OONBLIOE M BCEBO3PACTAIOIIEE YHCIO MEXAHUCLUIUIMHAPHBIX CBS3EH,
npUYeM Ha YpOBHE KaK MOHSATHHHOIO ammapara, Tak U WHCTpyMeHTapus. CkazaHHOE MO3BOJISET
paccMaTpuBaTh GU3UKY KaK METaJUCLUIUINHY, KOTOPas MPEAOCTABISIET MEKAUCLUITIMHAPHBIN S3bIK
JUIsL OTTUCAaHUS] HAyYHOH KapTHHBI MUPA.

Ousnka SBISIETCS CHCTEMOOOpasyomuM (aKTOPOM Uil €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJIBKY (U3UUECKHE 3aKOHBI JISKAT B OCHOBE COJEPXKAHMSA XMMHUH, OHOJIOTHH,
reorpaduy, aCTPOHOMHH U CIIEIHATbHBIX JUCIUIUIMH (TEXHUYECKass MEXaHHKa, 3JEKTPOTEXHUKA,
3JIEKTPOHMKA U Op.). YueOHas aucuuiuinHa «Dr3nka» co3gaeT yHUBEpCANbHYO 0a3y Ul U3y4eHHs
o0menpoecCHOHANBHBIX M CHEHHANBHBIX  JUCHMIUIMH, 3akjiajpiBas  (QyHIAMEHT  Juis
MOCTIEYIOLIEr0 O0YUYEeHUS CTYJeHTOB.

OO6nanmasi MOTMYECKOH CTPOMHOCTBIO W ONMpasich Ha OSKCIEpUMEHTaNbHBbIE (DaKThl, ydeOHas
mucuuiuinHa «Pusnka» GopMHpYET y CTYACHTOB MOUIMHHO HAaydYHOEe MHpOBO33peHue. DPusmka
SIBJISIETCSI OCHOBOM yUEHHS O MaT€pHaIbHOM MHUPE M PELIaeT MPOoOIeMbI 3TOI0 MHpa.

Uzyuenne ¢uszuku B TPOQPECCHOHATBLHBIX O0pa30BaTENBbHBIX OPTaHU3AIMAX, PEATU3YIOIINX
00pa3oBaTeIbHYI0 IPOTpaMMy CpeiHero oduiero odpasosanus B npeaenax ocsoerus OIIOIT CIIO
Ha 0aze OCHOBHOTO 0OOIIEro 00pa30BaHMs, IMEET CBOM OCOOCHHOCTH B 3aBH-CHMOCTU OT TPOQHIISL
npodecCuoHaNbHOr0 00pa3oBaHusl. ITO BBIPAXKAETCS B COAEPKaHUM O0yUYEeHHUs], KOJINIECTBE YacoB,
BBIJICJISIEMBIX HA H3Y4YE€HHUE OTJENBHBIX TEM MIPOrPaMMBI, TIIyOUHE UX OCBOEHHS CTYACHTaMHU, 00beMe
U XapakTepe NPaKTHYECKUX 3aHATHH, BUIAaX BHEAYAUTOPHOIN CaMOCTOSATENILHON pabOThl CTYAECHTOB.

IIpu ocBoennu mpodeccuii CIIO u crnenmanbHocTelt CIIO ecTecTBEHHO-HAYYHOTO MPOQHIIS
npodeccuoHansHOro o0pazoBanus (pusnka uzydaercs Ha 6azoBom yposae OI'OC cpennero oduero
oOpaszoBanus, npu ocBoeHuu npodeccuii CIIO u cnenuanbaoctreit CIIO TexHHUeCKOro npodus
npodeccnoHanbHOro 00pazoBaHus GU3MKa H3ydaeTcs Oosiee yriayOieHHO, Kak mpoduibHas yueOHas
JMCIUTUTNHA, YIUTBIBAIONIAs CIIEU(PUKY 0CBAUBACMBIX MPOGMECCHI HITH CIIEIIHATBHOCTEH.

IIpu ocBoennn mpodeccuit CIIO u cnenmanpaocTerd CIIO commambHO-3KOHOMHUYECKOTO W
TYMaHHUTapHOTO Mpoduieil npodeccoHaTbHOro 00pa3oBaHusl (U3UKAa HU3ydaeTcsi B COCTaBe
WHTETPUPOBAHHOW y4eOHOHM nucuMIiuinHbel «EcTecTBo3HaHUe) 00s3aTeNbHON MpeaMeTHOH o0iacTu
«EctectBennnie Haykm» OI'OC cpemnero obmero oopa3oBaHws.

B comepxanumn yueOHOM IUCHMIUIMHBI 1O (U3MKE NPU HOATOTOBKE OOYYAIOLIMXCS I10
npodeccusiM | CHEIHATBHOCTSAM TEXHHYECKOT0 Mpodmisi TpodecCHOHALHOrO 00pa3oBa-HUs
npoGUIFHONH COCTABISAIOUICH SIBISIETCA pazfen «DJNEeKTpOAMHAMHKA», TaK Kak OOJIb-IIMHCTBO
npodeccuii M creuanbHOCTeH, OTHOCSIINXCS K 3TOMY MPO(QWIIIO, CBA3aHBI C AJIEKTPOTEXHUKOH |
3JIEKTPOHHUKOH.



Conepxanvue y4eOHOW MAWCIMIUIMHBL, pealu3yeMoe TMpH MOATOTOBKE OOYyYaroIIUXCs 10
npodeccussiM M CHECHUATBHOCTSIM  €CTECTBEHHO-HAYYHOTO  Mpoduiiss  NpodeccCHOHaTbHOTO
00pa3oBaHMsl, HE UMEET SBHO BBIPAXCHHOW NMPO(UIBHOW COCTABISIONMIEH, TaK Kak Mpo-(heccuu u
CHEIUATLHOCTH, OTHOCSIIHECS K 3TOMY MPO(UITI0 00yUeHVsI, HE HMEIOT TPe-UMYIIECTBEHHOMN CBSI3H
C TeM WM MHBIM pa3zaenioM ¢pusnku. OnHaKO B 3aBUCHMOCTH OT noiydaemoii npogeccun CIIO nnn
cnermansHocTH  CIIO B paMKax ecTecTBEHHO-HayqHOro Tnpodwmis mpodeccrnoHaIbHOTO
00pa3oBaHMsl MOBBIICHHOE BHUMAaHUE MOXET OBITh Y/AEJICHO M3Y4YCHHWIO pazzaeia «MonekyispHas
¢uzuka. TepMoaMHAMEKA», OTHENBHBIX TeM pasfena «DIEKTPOJAWHAMUKA» W OCOOCHHO TeM
9KOJIOTHYECKOTO COICPKaHMUs, MPUCYTCTBYIOUINX MOYTH B KaXKIIOM pasJielie.

Teopernueckne cBelneHHs MO (PHU3MKE MOTONHSIOTCS JEMOHCTPALMSMH M J1a00paTOPHBIMH
paboramm.

Uzyuenne obuieobpazoBaTensHON yueOHOW qucuuIUIMHB «DU3nKay 3aBepluacTcs MOABEACHUEM
utoroB B (opme muddepeHMpoBaHHOTO 3adeTa MM 3K3aMeHa B paMKax MPOMEXYTOYHON
artectauuu ctyaeHToB B mpouecce ocBoenus OIIOII CIIO ¢ momyueHweM cpegHero ooOmero
obpazosanus (IIIIKPC, ITIICC3)1.

MECTO YYEBHOM JJUCLIMIIIMHBI B YYUEEHOM ITJIAHE

YueOnas aucuuiumaa «Du3ukay sBuseTcs] y4eOHBIM MPEAMETOM 10 BEIOOPY M3 00s3aTenbHOU
npenMeTHoU oonactu «EctectBennsie Haykm» OI'OC cpennero obmiero oopa-30BaHmMs.

B mpodeccrnonanbHBIX  00pa3oBaTENbHBIX OPTaHHU3ANMAX, PEATH3YIONINX 00pa30Ba-TEIbHYIO
nporpaMmy cpenHero obmiero odpasosanus B npeaenax ocsoenus OITOIT CITO Ha 6aze ocHOBHOTO
obmiero oopasoBaHus, yueOHast AucHUIUIHHA «DHU3MKay u3ydaeTcs B 00meo0pa3oBaTeIbHOM KIS
yuebnoro miana OITOIT CITO na 6a3ze ocHOBHOTrO 00mIero 00pa3oBaHMs C MOTYYCHHUEM CPETHETO
obmiero obpazosanwus ([IIIKPC, ITIICC3).

B yueOnpix mnanax [IIKPC, MIICC3 mecto yueOHOM aucuuminHbl «DPu3KMKa» - B COCTaBe
00111e00pa3oBaTeNbHbIX y4YeOHBIX IUCIMIUIMH 1O BEIOOpPY, (OpMHUpYyEeMBIX U3 00sS3aTEIBHBIX
npenMeTHbIX oOmacteit @I'OC cpemnero obmero oOpasoBanus, misa mnpodeccuit CIIO wu
crieranbHocTedt CI1O cooTBeTcTBYIOMIETO MPOodUIIst MPOPECCHOHATEHOTO 00pa30BaHMUSL.

PE3VJIbTATBI OCBOEHUS YUEBHOM JUCLIUITJIMHBI

OcBoeHne conepxanusi ydeOHOW JucuuIUIMHBl «PDu3mka» oOecreynBaeT JIOCTHIKEHHUE
CTyJICHTaMH CJIEAYIOIINX Pe3yJabTaTOB:
*  JIUYHOCHHBIX '

— YyBCTBO TOPJOCTH M YBRKEHUS K MCTOPHU M JIOCTH)KEHHUSIM OTEUECTBEHHOW (hHU3NUECKOit
HayKd; (U3NYECKH TPaMOTHOE TOBEACHUE B MPOPECCHOHAIBLHON NESATETHLHOCTH U OBITY
npy oOpalleHNH ¢ MPUOOPaMHU B yCTPOICTBaMH;

— TOTOBHOCTh K TPOJOJDKEHHIO 00pa30BaHMs W TIOBBIICHUS KBATM(HUKAMKA B M30paHHOI
NpoeCCHOHATLHONW JIEATENILHOCTH W OOBEKTUBHOE OCO3HAHUE pPOIH  (U3UUECKUX
KOMIIETEHIIUH B 3TOM;

— yYMEHHE WCIIONb30BaTh JOCTIKEHHS COBPEMEHHON (U3NYECKOW HayKH U (DU3HUIECKHX
TEXHOJIOTHH AJISl TIOBBIIEHHUS] COOCTBEHHOI'O MHTEJJICKTYalbHOTO pa3BUTHA B BHIOpAaHHOI
npodecCHOHAIBHON e TebHOCTH;

— YMEHHE CaMOCTOATENILHO AOOBIBaTh HOBBIE ISl Ce0sl (PU3MUYECKHE 3HAHMS, UCTIONB3YS LIS
9TOTO JIOCTYIHBIE UICTOYHUKH WHPOPMAIHH;

— YMEHHE BBICTPaNBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHUS] B KOMaH/JI€ 110 PEILICHUIO OOIMINX
3a1ad;

— yMEHHE YIpaBlsTh CBOEH TO3HABATEIBbHOHN JEATEIHLHOCTBIO, IMPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

° Memanpedmemubtx:
— HCIIOJIb30BAHUC PA3JIMYHBIX BHUJIOB II03HABATEIIbHOM ACATCIIBHOCTU JId PCIICHUSA
(I)I/I3I/IIIGCKI/IX 3a7a4, IpUMCHCHNUEC OCHOBHBIX MECTOAOB ITO3HAHUS (Ha6J’IIOI[eHI/I$I,

1 Dk3aMeH MPOBOAUTCS IO PEIICHHUIO MPOPECCHOHATHLHON 00pa30BaTeILHON OpraHu3aluy JTHO0
M0 JKCJIAHWIO CTYJCHTOB MPU HW3YyYCHUM YydeOHOW muciuiuinHbl «Dusmkay» kak mnpoduisHON
Y4eOHOU JUCITUTLTHHEI.



OIMCAaHMA, U3MEPEHUs], SKCIIEPUMEHTA) IJI M3YUEHUs Pa3IUuHBIX CTOPOH OKPYXKarollei
JIeHCTBUTEIBHOCTH;

— HCIONb30BAaHME OCHOBHBIX HHTEJJIEKTYaJbHBIX OINEpaLuil: IOCTAaHOBKM 3ajJauH,
(bopMynupoBaHHs TUIIOTE3, aHAIM3A I CHHTE3a, CpaBHEHUs, 0000IIeHUs, CUCTeMaTH3aIlH,
BBISBJICHHUSI TPUYMHHO-CJICJICTBEHHBIX CBSI3€H, MOWCKA aHaIoroB, (HOpMYIMPOBAHUS
BBIBOJIOB JUUIsl U3YUCHHS PA3TUUHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SIBICHUN 1 TPOLIECCOB,
¢ KOTOPBIMH BO3HHUKAET HEOOXOIMMOCTE CTATKUBATHCS B MTPOQECCHOHATBHOM cdepe;

— yMEHHE T'€HepHUpOBaTh UAEH U ONPEIeITh CPEACTBA, HEOOXOANMBIE ISl UX peann3alui;

— yMEHHE UCIOJIb30BaTh Pa3iMuHble UCTOUHUKH Ul TOIy4eHHs (pu3ndeckoil nHpopmanuy,
OLIEHUBATh €€ JOCTOBEPHOCTD;

— YMEHHE aHaJIM3UPOBATh U NPEACTABIATh HHPOPMALIMIO B PA3IMYHBIX BUAAX;

— yMeHHe MyOJIMYHO TMPEICTABIATh pE3yJIbTaThl COOCTBEHHOTO WCCIENOBaHUS, BECTU
JUCKYCCHH, JOCTYITHO U TapMOHHYHO COdYeTas coaepKaHue W (OpPMBI MpeaCcTaBIsIEeMOM
nH()OpMAaITHH;

*  npeomMemHbIxX.

— c(OPMHPOBAHHOCTH TMPEACTABIECHUI O POJIM M MecTe (PU3UKKM B COBPEMEHHOW HAayJIHOI
KapTHHE MHpa; MOHUMaHWe (U3NIECKOW CYIIHOCTH HaONogaeMbx BO BceeneHHon
SBJICHUH, ponu (U3UKK B (OPMHPOBAHMH KPYro3opa W (QpyHKIHOHAIBHOH TPaMOTHOCTH
YeJI0BeKa JJIsl PelIeHHUs TPAKTHYECKHX 3a1a4;

— BJIaJICHHE OCHOBOTIONArAOIIMMY (PU3UUECKUMH MTOHSATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH
1 TCOPHSIMHU; YBEPEHHOE UCIIOIb30BaHKUE (PU3HMUCCKOM TEPMUHOJIOTHH
U CHMBOJIUKY;

— BJIaJI€HHE OCHOBHBIMU METOAAMHU HAYYHOI'O II03HAHMS, UCIIOIb3YEMBIMH B (DU3HKE:
HaOJIr0AeHNEM, OIIICaHUEM, H3MEPEHUEM, IKCIIEPUMEHTOM,;

— yMeHusa 00pabaTeIBaTh pe3yiIbTaThl H3MEPEHHH, 00HAPYKUBATH 3aBHCUMOCTH

MEXIY (GU3NUECKUMHM BEIWYMHAMH, OOBSCHATH IIOJNyYCHHBIE PE3yNbTaTbl M JEJIaTh
BBIBO/JIBI;

— c(OPMHUPOBAHHOCTH YMEHHS PelIaTh PU3NUECKHEe 3a/1a4H;

- C(I)OpMHpOBaHHOCTI) YMCHUA TPUMCHATH IOJYYCHHBIC 3HAHUA IJIA O6’bﬂCH€HI/IH YCJIOBI/II\/'I
MPOTEKaHUs PU3NIECKUX SIBICHUH B PUPOIE, PO eCCHOHAIBHOM chepe
W 7151 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HM;

— cpOpMHUPOBAHHOCTh COOCTBEHHOM MO3MLUMM 1O OTHOIICHHIO K (U3MUECKOU
MH(POPMALUH, TIOTY4aeMOH U3 Pa3HbIX HICTOUHUKOB.

COJIEPXKAHUE YYEBHOW JIUCLIVIIHBI

Bgenenue

®dusuka - pyHmaMeHTaNbHas HayKa O MPUPOIC.

EcrecTBeHHO-HAy4YHBIE METOJA TMO3HAHUSA, €r0 BO3MOXXHOCTM M TPAHULBI NPUMEHUMOCTH.
OKCIEePUMEHT U TEOpHs B MPOLIECCE MMO3HAHUS MPHUPOIbl. MozieupoBaHue (PU3MUECKUX SBICHHUH U
npoieccoB. PoJib 3KCiepruMeHTa 1 TEOpUU B IpoLEcce MO3HAHUS TpUpoabl. Du3nueckas BETUUUHA.
[MorpemHoct u3MepeHuit puznyeckux BenuuuH. Ousnueckre 3aKOHbI. [ paHUIBI TPUMEHUMOCTH
¢m3nueckux 3akoHOB. [loHsTHE 0 (Dr3mueckoil kapTuHE MUpa. 3HaYeHHWE (U3UKH MPU OCBOCHUHU
npodeccuii CI1O u cnenmansrocreit CI10.

1. Mexanuka

Kunematuka. Mexannueckoe asmkenue. llepememenue. Ilyts. Ckopocth. PaBHOMEpHOE
NPSIMOJIMHEMHOE  JIBIKEHUE. YCKopeHue. PaBHomepeMeHHOE MPSIMOJIMHEHHOE JABMXKECHHUE.
CBoOogHOoe mazeHue. JIprkeHue Tena, OpOIICHHOTO IIOJ[ YIJIOM K TOpPU30HTY. PaBHOMepHOE
JBIDKEHUE TI0 OKPY>KHOCTH.

3akonnl Mexanuku Hwbrorona. Ilepsrrii 3akon Hwiorona. Cmma. Macca. Mmmynsc. Bropoit
3akoH Hprotona. OCHOBHOM 3aKOH KjaccHYeckol aAuHamuku. Tpetuil 3akoH HproToHa. 3akoH
BceMHUpHOTO TsaroTeHus. [ paBuranmonnoe noje. Cuia TsoxecTH. Bec. CrmocoObl m3MepeHusT MacChl
Ten. CHITbI B MEXaHHUKE.

3akoHbI COXpaHeHHMsl B MeXaHUKe. 3aKOH COXpaHEHHS WMITyJibca. PeakTWBHOE IBIKEHUE.
Pa6ora cunbl. PaboTa noTeHnmanbHpIX cvit. MomHocTh. DHeprus. Kunernueckas



sHeprus. lloTeHIManpHas SHEPTUsA. 3aKOH COXpaHEHHUS MEXaHWYECKOW sHepruu. llpuMeHeHwme
3aKOHOB COXpPaHEHMUS.

Hemoncmpayuu

3aBUCUMOCTH TPAaeKTOPHHU OT BEIOOPA CHCTEMBI OTCYETA.

Buibl MeXaHHUYECKOTO JIBUKCHUSI.

3aBHUCHMOCTH YCKOPEHUS TeJla OT €r0 MacChl M CHJIBI, IEHCTBYIOIIEH Ha TEIO.

CroxeHue CHiL.

PaBeHCTBO M MPOTUBOIOJIOKHOCTh HATIPABICHUS CHJI ICHCTBUS U IPOTHUBOICHCTBHSL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaITi.

Cunsl TpeHus.

HesecomocTs.

PeakTuBHOE IBUXKEHUE.

[epexo1 NOTECHIMATLHOW YHEPTUN B KHHETHUECKYIO i O0OpaTHO.

Jlabopamopnusie padbomot

HccnenoBanue ABYKEHUS Teja MO/ ACHCTBUEM TIOCTOSIHHOM CHITHI.

N3yyenne 3aKoHa COXpaHEHHS UMITYIIbCA.

CoxpaHeHHEe MEXaHWYECKOW SHEPTrUU TPH IBWKCHHW Tella IOJA JEeHCTBHEM CHII TSDKECTH W
YIPYTOCTH.

CpaBHeHne pabOThI CHITBI C I3MEHEHHEM KMHETHYECKOH SHEPTHH Tea.

WzydeHne 3ak0HOB COXpaHEHHUs Ha MPUMepe yaapa MIapoB U OAJUTHCTUIECKOTO MasTHUKA.

Nzydenne ocobeHHOCTEH CHITBI TPEHUS (CKOIBKEHUS).

2. OcCHOBBI MOJIEKYJISIPHOH (PH3UKHU ¥ TEPMOIMHAMUAKH

OcCHOBBI MOJIEKYJISIDHO-KHUHeTHYeCKOil Teopuu. WjaeanbHblii ra3. OCHOBHBIC MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Pa3Mepel M Macca MOJIEKYJ M aTroMoB. BpoyHOBckoe
newkenne. Juddysusa. Cumsl m SHEprusi MeEKMONEKYISIpHOTO B3auMojeiicTeus. CTpoeHne
ra3oo0pa3HbIX, JKUAKHX M TBEpAbIX Tell. CKOPOCTH JBWKEHHSI MOJIEKYdl M WX H3MEpEHHe.
Wneansueiii ras. Jlasnenue raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUH T'a30B.
Temmeparypa u ee wu3MepeHue. [a3oBble 3aKOHBI. AOCONIOTHBIM HYJNb TEMIIEPATYpHI.
TepMmoanHaMudeckas IIKajla TEMIEPaTyphl. YPaBHEHHE COCTOSHHUS WAEaIbHOro rasza. MomspHas
razoBas [IOCTOSIHHAsI.

OcHoBbl TepMoauHaMukH. OCHOBHBIE TOHATHS U OIpeleNeHus. BHyTpeHHss 3Heprus
cucTeMbl. BHyTpeHHsIs1 SHEprusl neaibHOro ra3a. Pabora u Termora kak GOpMEI Iiepeaadl SHEPTUH.
TennoemkocTs. YjaenbHash TEIUIOEMKOCTb. YpaBHEHHE TemoBoro Oananca. IlepBoe Hauano
TepMOAMHAMUKU. AnnabaTHeiil nporecc. [Ipuamun neiictus TeruioBoi mammuel. KITJ TermoBoro
asurarens. BTopoe Hadano TepMOAMHAMUKH. TepMoAMHaMHYecKas IIKajla TeMIepaTyp.
XonoaunabHble MauHbL. TerioBbie aeurarenn. OxpaHa MPUPOIBIL.

CpoiicTBa mapos. Vcnapenue u konaencamus. HacblmeHHsI map 1 ero cBoiictBa. AGcomoTHas
U OTHOCHUTEJbHASI BIAXKHOCTh BO3yXa. Todka pockl. Kunenue. 3aBUCUMOCTB TEMITEpATypbl KHIIEHHS
oT fasiieHus. [leperpeTslil map U ero UCIONIb30BAHNE B TEXHUKE.

CaoiicTBa xuaAKOCTel. XapaKTeprUCTHUKA KUIKOTO COCTOSIHHS BerecTBa. [[0BEepXHOCTHBIN CIIoi
KUAKOCTH. DHEPrusl TOBEPXHOCTHOTO CJOs. SIBIIEHUS] Ha TpaHMIE KUIKOCTH C TBEPABIM TEIOM.
Kanunnsaphsle sBneHus.

CpoiicTBa TBepabIX Tes. XapaKTEPHUCTHKA TBEPAOTO COCTOSHHUS BEIIECTBA. YTPYrHe CBOWCTBA
TBepABIX Tel. 3akoH [ 'yka. MexaHnueckue CBOWCTBA TBEPABIX Tell. TemIoBoe pacimpeHne TBepAbIX
Ten  xKuaKocTel. [1naBnenne n kpucTamum3anus.

Hemoncmpayuu

JBmkeHre OPOYHOBCKHMX YacTHUI.

Hduddysus.

W3meHeHune naBieHus rasa ¢ K3MEHEHHEM TeMIIEpaTypbl IIPH NOCTOSHHOM 00BEME.

WzoTtepmuyeckuii 1 n300apHBINA TPOLIECCHI.

W3mMeHeHne BHYTPEHHEH SHEPTHH Tell IIPH COBEPILICHHU PaOOTHI.

Moenu TennoBEIX IBUTaTEIICH.

Kumnenne BobI TpH MOHKEHHOM JTaBIICHHUH.

IIcuxpomeTtp u TUrpoMeTp.

SIBNEeHNs MOBEPXHOCTHOTO HATSKEHUS M CMAaUMBAHHUS.

Kpucranisl, amopdHble BEIIEeCTBa, )KUIKOKPUCTAIIIMUECKHIE Tela.

Jlabopamopuwie padomut

W3mepenne B1a)XKHOCTH BO3AyXa.

I/ISMepeHI/Ie IMOBEPXHOCTHOI'O HATAXCHUA XKUJIKOCTH.



Hab6monenune npouecca kpucraumzanuu M3ydenne nedopMarui pacTsHKeHUSI.
M3yueHue TemnoBoro pacmupeHus TBEPAbIX TE.
N3ydenne 0coOEHHOCTEN TETTOBOTO PACIIUPEHUS BOIBI.

3. DnexkTpoauHaMuKa

JyleKTpUYecKoe MoJje. DIeKTPUIeCKHe 3apsabl. 3aKOH coxpaHeHws 3apsiga. 3akoH Kymona.
Onextpuyeckoe mnoine. HampsskeHHOCTh 3nexTpuyeckoro mois. [IpuHIMN cynepno3unuy mHojei.
Pabota cun anexrpocraTuueckoro noist. Iloreruunan. PasHocts noreHnuanoB. DKBUIOTEHINAIbHbIE
noBepxHOCTH. CBsA3b MEXIY HaNpPsHKEHHOCTBIO M Pa3HOCTBIO MOTEHIMAJIOB 3JIEKTPUYECKOTO TMOJISL.
JusnekTpuku B aneKTpuieckoM mnodje. [omspuzanus ausnekTpukos. [IpoBOJHUKY B 3IEKTPUIECKOM
none. Konnpencaropsl. CoeauHeHHe KOHIEHCATOPOB B 0Oarapero. OJHEpPrus 3apspKeHHOTO
KOHZIEHCAaTOpa. DHEePrus 3JIEKTPUUECKOTO TOJA.

3aKkoHbI NMOCTOSIHHOI'O TOKA. YCIOBHS, HEOOXOIWUMBIE IJISi BO3HMKHOBEHHS U IMOIACPIKAHHS
JNEeKTpUIecKoro Toka. Cuiia TOKa M IUIOTHOCTh Toka. 3akoH Oma s ydactka merm 6e3 D/IC.
3aBHCHMOCTH QJICKTPUYCCKOI'O COIPOTUBJICHUA OT MaTcpualia, AJIUHBI W IUIOIIaAW IOIIECPEYHOI'0
CeUeHHs IPOBOAHUKA. 3aBUCHUMOCTb 3JIEKTPHYECKOTO CONPOTUBICHUS NPOBOJHHUKOB  OT
TeMIIEpaTyphl. OJEKTPOABIKYIAs CHUJla MCTOYHMKAa TOKa. 3akoH Oma Juid TOJHOW IenH.
Coennaenne poBoHUKOB. CoeMHEHNE NCTOYHUKOB AIIEKTPUIECKON SHEpruu B Oartapero. 3aKoH
xoymns-Jlenna. PaboTta u MOIITHOCTH 3JEKTPUIECKOTO TOKA. TeruioBoe AeCTBIE TOKA.

DJeKTpUYecKuii TOK B NmoaynpoBoanukax. CoOCTBeHHas MPOBOAUMOCTE MOJIYIPOBOJIHUKOB.
[omynpoBogHUKOBBIE TPUOOPHI.

MaruuTtHOoe moJie. BexTop MHAYKIMM MarHUTHOrO noJis. [IeHCTBME MarHMTHOIrO IIOJIA Ha
MNPSIMOJIMHEWHBINA IPOBOJHUK C TOKOM. 3aKOH Amriepa. BzaumonelictBue TOKOB. MarHUTHBIN MOTOK.
Pabora no nepeMenieHuIO MPOBOJHUKA C TOKOM B MArHUTHOM Tiojie. [IeficTBre MarHUTHOTO TOJIS Ha
nBrKymuica 3apsan. Cuna Jlopenua. OnpeneneHue yAeabHOTO 3apsiaa. Y CKOPUTEIN 3apsKEHHBIX
YaCTHII.

DJIEKTPOMATHUTHAS HHAYKIHUSA. OJIEKTPOMAarHUTHas WMHAyKUus. BuxpeBoe anexkrpudeckoe
none. CaMOMHIYKIUSA. DHEPTHsI MATHUTHOTO MOJISL.

Hemoncmpayuu

B3aumoneiicTBre 3apsKEHHBIX TEIL.

IIpoBOAHMKH B AIIEKTPUUECKOM TIOJIE.

JVB3IeKTPUKY B 3JIEKTPUUECKOM TIOJIE.

Konnencartopsr.

TemnoBoe AEUCTBUE IIEKTPUIECKOTO TOKA.

CoOcTBeHHas ¥ IPUMECHAS IPOBOIUMOCTD MTOTYIPOBOAHHUKOB.

ITonynpoBOAHUKOBBIN AHOJ,.

Tpan3zucrop.

OmneIT Opcrena.

B3aumoneiicTBrE MPOBOJHUKOB C TOKAMU.

OTKJIOHEHHUE JIEKTPOHHOrO MyYKa MAarHUTHBIM IOJIEM.

ONEKTPOABUTaTENb.

DNEeKTPOU3MEpHUTETbHBIE IPUOOPEI.

OneKTpoOMarHuTHasi HHIYKIIHSL.

OneiTel Dapajes.

3aBucumocth DJIC CaMOMHIYKITHM OT CKOPOCTH HM3MEHEHHWS CHJIBI TOKA W HWHIYKTUBHOCTH
MIPOBO/IHHUKA.

Pabora snextporeneparopa.

Tpancdopmarop.

Jlabopamopnusie padbomot

Nzyuenne 3axona Oma Al ydacTKa IIETH, MMOCIIEA0BATENBHOTO U MapaJUIebHOTO COSAMHEHUS
MIPOBO/IHHKOB.

Wzyuenne 3akona Oma 11 OTHOW IEeTIH.

I/I3yquHe SIBJICHUS BHCKTpOMaFHI/ITHOﬁ HHIAYKIUH.

Onpenenenne KO3QPUINEHTA TOJIE3HOTO ACHCTBHS IIEKTPUIECKOr0 YalHHUKA.

OHpe)IeHeHI/Ie TEMIICPATYPBI HUTHU JIaMIIbl HAKaJIMBaHU.

Omnpenenenne D/]C 1 BHYTpEeHHETO CONPOTHBIICHHUS HCTOYHUKA HATIPSDKCHHUS.



4. Konebanus 1 BOITHEI

Mexannueckue kosedanusi. KonebarenpHoe mBmwkeHne. ['apMOHWYECKHE KOJIEOAHUA.
CBoOonmHble MexaHWdeckue KoneOaHus. JIMHEiHbIe MeXaHWYecKue KoJeOaTelnbHbIe CHUCTEMBI.
[IpeBparmienne sueprun npu KonedaTeTsHOM ABIKEHUH. CBOOOTHBIE 3aTYXAMOIINE MEXaHMIECKUE
KoneOanus. BeHyXIeHHbIE MEXaHUYECKHE KOJICOaHHSI.

Ynpyrue Boanbl. [lonepeunsle U NPONONbHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBI. Y pPaBHEHHE
iockoit Oerymeit Boaubl. UaTepdepennus BoaH. [ToHsaTre o nudpakuny BOIH. 3ByKOBBIE BOJHBL.
VYbpTpa3ByK U €ro MPUMEHEHHE.

DJIeKTPOMATHUTHBIE Kojedanus. CBOOOHbIE SIeKTpoMarHuTHeIe Konebanus. [IpeBpaienue
SHEPrUH B KOJeOaTeNbHOM KOHTYpe. 3aTyXalue 3JIeKTpPOMAarHUTHhIE KoiiebaHus. | eHepaTop
HEe3aTyXaloUMX JICKTPOMATHUTHBIX KojleOaHui. BBIHYXIEHHBIE DJEKTPUYECKUE KoJeOaHHs.
ITepemennslit Tok. ['eHepaTop nepeMeHHoro Toka. EMKocTHOE
¥ WHIYKTHBHOE COMPOTHBICHHUS TEPEMEHHOTO TOKa. 3akoH OMa ISt 3IEeKTPHYECKOW IIeTH
MEepEeMEHHOro TOoKa. PaboTa W  MOIIHOCTE TEPEMEHHOTO0 TOKa. ['eHepaTopsl  TOKa.
Tpanchopmaroper. Toku BbicOkOH wactoTel. [lomydeHmwe, mepemaya W pacmupeneneHre
3NEKTPO3HEPTUH.

DJIEKTPOMATHUTHBIE BOJHBI. JJCKTPOMAarHUTHOE TI0JIe Kak OCOOBI BHJ MaTepHu.
OnexTpoMarHuTHeIE BOJIHBL. Bubpartop ['epra. OTKpeITHIN KONebaTenbpHbIi KOHTYp. M300peTenne
paauo A.C. [lonoBeiM. [lonsATHE 0 paguocss3u. [IpuMeHeHne 3eKTpPOMarHuTHBIX BOJH.

Hemoncmpayuu

CBO60}IHI)IC U BBIHYXJCHHBIC MCXaHUYCCKHUEC KoaeOaHusI.

Pesonanc.

OO0pazoBanue U paclpocTpaHEeHUe YIPyrux BoiH. YacToTa KoneOaHWil W BBICOTA TOHA 3BYKA.

CBoOOIHBIE  DNEKTPOMArHuTHbIe  Kosebanus. OcumuiorpamMma  IMEPEMEHHOTO  TOKA.

Konpencarop B menu nepeMeHHOTO TOKA.

Karymka WHAYKTUBHOCTH B IEMU IEPEMEHHOTO TOKa.

Pe3oHanc B 1ociieIOBaTENbHOM LENM IEPEMEHHOIO TOKA.

Wznyyenne u mpreM 31eKTPOMarHUTHBIX BOJTH. PagnocBs3p.

Jlabopamopnuie padbomot

WzydeHne 3aBUCUMOCTH Tepuoja KojeOaHWH HUTSHOTO (WM TPYKWHHOTO) MAasTHHKA OT
JUTMHBI HATH (AU Macchl Tpy3a).

NHaykTHBHBIE 1 EMKOCTHOE COIPOTHBIIEHUS B I TIEPEMEHHOTO TOKa

5. Onruka

IIpupona cBera. CKOpOCTh pacHpOCTpaHEHHsS CBeTa. 3aKOHBI OTPAXKEHHA W TPETOMIICHHS
cgeta. [lonHoe otpaxkenue. JIunsel. ['ma3 kak ontuyeckas cucrema. OnTudeckue Ipruoopsl.

BoanoBbie cBolicTBa cBera. Mutepdepenius cBera. KorepeHTHOCTh CBETOBBIX JIyYei.
Wnrtepdepenmms B ToHkMX r1eHKkaxX. [lomocel paBHoi TommuHbL. Kombma HperoToHa.
Ucnonb3oBanne unrepdepeHyn B Hayke u TexHuke. Judpakuus cBera. Judpakius Ha menu B
napamiensHbix Jiydax. Judpaknmonnas pemerka. Ilonstue o romorpadun. Ilomspuszaums
nornepeyHbix BosH. [lomsipuzanust ceera. JIBoiiHoe myuenpenomienue. [longpousasl. Jucnepcus
cBeta. Bunel cnekrpoB. Crnektpsl ucityckaHus. CHEKTpbl MOMIOMIEHMS. YJbTpaduoneToBoe U
nH(ppakpacHoe n3ny4deHus. PentrenoBckue yun. VX mpupoza u cBOMCTBa.

Hemoncmpayuu

3aKOHBI OTPAXKEHHSI U TIPEJIOMIICHHS CBETA.

IlonHOE BHYTpEHHEE OTpaKEHHE.

OnTHueckre IprubopsI.

WnTepdepennus caera.

Hdudpaxus ceera.

Tlonspusanus ceera.

[Tomydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[lony4enue criekTpa ¢ MOMOLIBIO TUPPAKINOHHON PEILICTKH.

CreKTpOoCKOIl.



Jabopamopmusie pabomot

N3ydeHne n3o0pakeHus IpeMETOB B TOHKOM JTHH3E.

Wzyuenne naTepdepeHnnu u qudpakiny CBeTa.

I'paxyupoBka CIiEKTPOCKOIA U OIPEICIICHUE IJTUHBI BOJTHBI CIICKTPAIbHBIX JTHHHA.

6. DeMeHTbI KBAHTOBOM (DU3MKH

KBanrtoBasi ontuka. KBantoBas runotesa [lnanka. @otonsl. BHemHuid (HOTO3MEKTpHUSCKHIA
s dexr. Buyrpennunii hotoaddext. Tumsl (oTORIEMEHTOB.

®dusuka aroma. Pa3BuTue B3IJIS/I0B Ha CTPOEHHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CrieKTpax Bomopozaa. Snepras momens atoma. OnbeITe O.Pe3zepdopna. Moens aToMa Bogopoaa 1o
H.Bopy. KBaHTOBBIE F'€HEPATOPBL.

du3uKa aTOMHOro Aapa. EcrecTBeHHAs palnOaKTHBHOCTH. 3aKOH PAJMOAKTHBHOTO pacraja.
CrniocoObl HAOMIOACGHUS M PETUCTPALUU 3apsKEHHBIX dacTill. J¢¢ext BaBumoBa - YepeHkona.
Crpoenue atomHOTO simpa. [ledexT macchl, SHEprusi CBS3M W YCTOWYMBOCTH ATOMHBIX SIZIEP.
Snepuble peakuuu. IcKycCcTBEHHAsl paluOaKTUBHOCTD. Jlenenue Tsokensix saep. Llennas saepHas
peakuus. Ymopasisemas LenHas peakuusa. SnepHeiii peakrop. IlonydyeHuwe paauoakTUBHBIX
HW30TONOB M MX NOpUMEHEHHWE. buojoruyeckoe AEHCTBUE PAAMOAKTUBHBIX U3ITyUEHUH.
DJIeMEHTapHbIEC YaCTULIBL.

Hemoncmpayuu

®doroaddexr.

Jluneiiuatble CEKTPBI PA3JIMYHbBIX BEIIECTB.

Nznyyenue nazepa (KBaHTOBOTO I'€HEPATOPA).

CueTurK HOHU3UPYIOMIUX U3ITyUeHH.

7. Dsomronus BeenenHoit

Ctpoenue u pazsutue Beenennoii. Hama 3Be3qnas cucrema - ['anaktuka. Jlpyrue rajakTUKH.
beckoneunocte Bcenennoit. Ilonstue o xocmonoruu. Pacmumpsiromasics Bceenennasa. Monens
ropsiuet Beenennoil. Ctpoenue u mpoucxoxaeHue [ amakTuk.

JBogonus 3Be3d. I'mmotesa mnpoucxoxkaeHusi CoaHeyHOH cucTeMBbl. TepMoOsaepHBI
cunres. lIpobnema tepmosiaepHoil sHepreTuku. OHepruss CoiHIA W 3BE3]. OBOIIONHUS 3BE3].
[Ipoucxoxnenne COTHEUHON CUCTEMBIL.

Hemoncmpayuu

ConreuHas cucrema (MOJIENb).

dororpadun 1aHeT, cellaHHbIe ¢ KOCMHUYECKHX 30HI0B.

Kapta JlyHs! u muianer.

Crpoenue u 3Boitouus BeeneHHoi.

Temsbl pedepatoB (10KIa0B), UHANBUAYAIBHBIX IPOCKTOB

* Anexkcanap I'puropseBud Ctoneros - pycckuil pusuk.

* Aunexcanap CrenanoBud [lonos - pycckuii yueHslit, H300peTarensb paauo.

* AnpTepHaTHUBHAs 3HEPreTHKA.

* AkycTudeckue CBOICTBA MOTYyNPOBOJHUKOB.

* Amnnpe Mapu Amrnep - OCHOBOTIOJIOKHUK dJIEKTPOAMHAMUKH.

* ACHHXpOHHBIH IBUraTENb.

* Acrtepoupsl.

* AcTpoHOMWS HalINX JHEH.

* ArtomHas ¢usuka. M3otomsl. [IpuMeHeHne pagnoaKTUBHBIX H30TOTIOB.

* becKkoHTaKTHbIE METOBI KOHTPOJIS TEMIIEPATYPHI.

* bunonspHble TPaH3UCTOPBI.

* Bopuc CemenoBuu SIko06u — QU3MK 1 U300pETATENb.

* Benuuaiimme oTKpbITHS QU3MKH.

*  Bugpl anexTpuuecKkux pazpsnoB. DIEKTPHUUECKHE Pa3psiibl Ha CIy)XOe YenoBeKa.

* Brusanaue nedexToB Ha HU3MUECKUE CBOMCTBA KPUCTAIIIOB.

* BceneHHas ¥ TeMHasi MaTepHsl.

* Tanuneo INanuneit - ocHOBATEIb TOUHOTO €CTECTBO3ZHAHMSL.

* Tonorpadus u ee npuMeHeHue.

» JIBWXKEHME TeNa NEPEMEHHON MacCHI.

* Jludpaxuus B HaIIeH )KU3HU.



JKunkue KpuCTaILIbL.

3akonbl Kupxroda mis a5ekTpuaecKoi merm.

3aKOHBI COXpaHEHHs B MEXaHUKE.

3HaveHue OTKpHITHIA [ anmes.

Hrops Bacusesnu KypuaToB - ¢pu3nk, OpraHu3aTop aTOMHOM HAYKH U TEXHUKHU.
HUcaak HproTOH - co3naTens Kiaccu4eckoil (pu3nku.

Hcnonbs3oBaHuE IIEKTPOIHEPTUHU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKU JIEMEHTAPHBIX YACTHIL.
KoHcTpyKmoHHAsI IPOYHOCTh MaTEpHAJIa U €€ CBSI3b CO CTPYKTYpOil.
KoncTpykius u BUabI 1a3€poB.

KpunosnekTponnka (MUKpOJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTHH U UX UCTIOIH30BAHHUE.

Jleonapzao na Bunuw - yueHslil 1 H300peTaTens.

MarauTtHsle  W3MepeHHs (IPHHIOWIBI TIOCTPOCHHS TPHOOPOB, CIIOCOOBI H3MEpPEHUS
MarHMTHOTO ITOTOKA, MAarHUTHON MHITYKITHH).

Maiikn @apajeii - co3naTens yaeHus: 00 3JeKTPOMarHUTHOM TIOJIe.
Makc IInask.

Meroa MeYeHBIX aTOMOB.

MeTo/1pI HAOMIOJCHUS U PETUCTPAIMK PAIUOAKTUBHBIX U3TYYCHUN U YACTHII.
Mertoabl onpeaeneHus MI0THOCTH.

Muxaun BacunbeBud JIOMOHOCOB - yYEHBIN SHIMKIIONEIUCT.

Monenu atoma. OnbiT Pesepdopna.

MonekynsapHO-KMHETHYECKAs! TEOPUS UACATIbHBIX Ia30B.

MounHust - Ta30BBIA pa3psi B IPUPOJHBIX YCIOBHSIX.

HanoTtexHomnorus - MeXXIUCIHUIDIMHAPHAS 0071acTh (pyHAaMEHTATBHON M MPUKIAAHON HAYKH
U TCXHUKH.

Hukoma Tecna: ;kM3Hb 1 HEOOBIYAWHBIE OTKPBITHSL.

Huxonait KonepHuk - co3maTens reTnoneHTPUISCKON CUCTEMBI MUPA.
Hunsce bBop - oqun U3 co3nareneit coBpeMeHHON (DPU3HKH.

Hyxneocunres Bo BeeneHHOM.

O6mbsicHenne HOTOCHHTE3A C TOUKH 3PCHUST PU3UKH.

OnTuyeckue sBJIECHUS B IPUPOJE.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.
[TepeMeHHBII 3EKTPUUECKUI TOK U €r0 IPUMEHEHUE.

[11a3ma - yeTBEpTOE COCTOSHUE BEIIECTBA.

[TnaneTst COTHEYHON CUCTEMBI.

[TomymipOBOTHUKOBEIC JATYUKH TEMITEPATYPHI.

[Tpumenenue KUIKUX KPUCTAIIIOB B TPOMBIIINICHHOCTH.

[IpuMeHeHue AepHBIX PEAKTOPOB.

[Ipupona dpeppomaraeTusma.

[IpoGiieMb! SK0IOTHY, CBS3aHHBIE C HCITOIF30BAHUEM TEITUIOBBIX MAIIIWH.
[IpousBozacTBO, Mepeaaya 1 UCIOIB30BAHHUE AIEKTPOIHEPTHH.
[Ipoucxoxnenne COTHEUHON CUCTEMBIL.

[Tse30amekTprueckuii 3pPekT ero mpuMeHeHue.

Pa3Butne cpeacTs cBs3u U paano.

PeakTuBHBIE TBUTATENH U OCHOBBI PA0OTHI TEIUIOBOW MAIIHHEI.
PenukroBoe uznyueHue.

PentrenoBckue nyuu. Mcropus otkpoitus. [lpumenenue.

Poxnenue u sBosronus 3B€3/.

Ponp K.O.1ln01K0BCKOro B pa3BUTUHA KOCMOHABTHKH.

CBer - aieKTpoMarHuTHas BOJIHA.

Cepreit IlaBnoBuu KoponeB - KOHCTPYKTOp M OpraHuM3aTop MPOU3BOJICTBA DPAKETHO-
KOCMHUYECKOW TEXHUKHU.

Cusl TpeHus.

CoBpeMeHHas CITyTHUKOBAS! CBS3b.

CoBpemeHHas ¢puzndeckast KapTUHa MHpA.

CoBpeMeHHBIE CPEJICTBA CBSI3H.

CoJHIIE - ICTOYHUK XKU3HU Ha 3eMIIE.

TpanchopmaTopsr.



YapTpa3Byk (ToydeHHe, CBOMCTBA, IPUMCHCHHE).
VYrpapisieMblii TEPMOSIAEPHBIA CUHTES.

Yckoputenu 3apsHKeHHBIX YaCTHIL.

®u3nKa U My3bIKa.

dusnveckne cBOMCTBa aTMOC(hEPHI.

DOTOANEMEHTHI.

dotoaddexr. [Ipumenenue sBuenus Gororddekra.

Xanc Kpuctran DpcTes] - 0CHOBOITOIOKHUK AJICKTPOMarHeTH3Ma.
UYepHbIE ABIPHL.

[Ixana 31eKTpOMarHUTHBIX BOJH.

DKojorugeckre mpo0IeMbl B BO3MOXKHBIE ITyTH WX PEIICHUSI.
OneKTpoHHas IPOBOAUMOCTH MeTaJlI0B. CBEpXIIPOBOANMOCTb.
Omunwii Xpuctuanoswud JIeHIT - pycckuit Qpusuk.



TEMATHUYECKOE IINTAHPOBAHUE
TexHnuecknit pouib MpodecCHOHANBHOTO 00pa30BaHMUs

IIpu peannzanuu conepxanus 00Ie00pa30BaTENbHON yIeOHON AUCIUTUIHHBI «DH3rKay
B npeaenax ocBoenns OIIOII CIIO na 6a3e ocHOBHOTO 00mero o6pa3oBaHHS C TOJIYYCHHEM
cpeanero o6bmero obOpaszoBanus (IIIIKPC, IIIICC3) w™akcumanbHas y4yeOHas Harpyska

06yqa}0mnxc>1 COCTaBJIACT:

* mo mpodeccmsim CIIO Texmamdeckoro mpodmis - 270 dacos,

U3 HUX ayJuTOopHas

(obs3aTenbHast) Harpyska oOydarommxcs, BKIIoYas jabopatopHbie paboTel, - 180 wacos;

BHEAYIUTOPHAS CaMOCTOSITeNIbHAs paboTa CTyJeHTOB - 90 yacos;

* mo cneuuansHocTsIM CIIO TexHmueckoro mpodwmis - 181 wac, W3 HHX ayAuTOpHAas
(oOsi3aTenbHAs) Harpy3ka OOYYaroIIMXCs, BKJIOYas JiabopaTopHble paboThl, - 121 wac;

BHEayINTOPHAsI CAMOCTOSTENIbHAS paboTa CTyIeHTOB - 60 Jacos.

TemaTuueckuii mian

Bua yyebHomn pabothi

KonuuyectBo yacoB

AyauTopHble 3aHATUA. CoaepkaHue obyyeHus Mpoceccumn CMNO CneumansbHoctu CMO
BeeaeHue 2 3
1. MexaHuka 38 24
2. MonekynspHas cdusmka. TepMmogmHamuka 24 14
3. AnekTpoaMHammka 54 30
4. KonebaHus 1 BOMHbI 26 18
5. Ontuka 14 10
6. dnemMeHTbl KBAHTOBOW (PU3NKM 14 12
7. dsonouns BceneHHom 8 10
UTtoro 180 121
BHeayauTopHas camocTtosiTenbHasA paboTta
MoaroToBka yCTHbIX BBICTYMAEHMI MO 3a4aHHbIM 90 60
Temam, acce, [oKNaaoB, pedepaToB, UHANBUAY-
anbHOro NpoekTa ¢ UCMoNb30BaHNeM NHGopMa-
LMOHHbIX TEXHOMOMUIA 1 Op.
TMpomexymoyHasi ammecmauus 8 ¢hopme ughghepeHyuUpo8aHHO20 3a4ema usu IK3aMeHa
Bcero 270 181




EctecTBenHo-Hay4HBIH TTPOdIITE TpodecCHOHATEHOTO 00pa30BaHUs

IIpn peanmzamuu comepkanus o0meoOpa3oBaTenbHO y4eOHON aucuuIumHbl «DHu3nuKa» B
npenenax ocoerns OIIOII CIIO na 6a3e ocHOBHOTO 00mIEro 0Opa3oBaHHA C TOTYYCHHUEM
cpeanero obmero obpazoBanus (IIIIKPC, IIIICC3) wmakcumanbHas y4yeOHas Harpyska
00y4aronmxcs COCTaBIISET:

* mno npodeccusim CIIO ecrecTBeHHO-HayuHOro mpodwmis - 162 daca, U3 HUX ayIuTOp-Has
(oOs13aTenbHas) Harpyska oOywarolimxcs, BKJIIOuYas JabopaTopHble paboTel, - 108 uacos;
BHEAyINTOPHAsI CAMOCTOSTENIbHAS paboTa CTY/IEHTOB - 54 "aca;

* 1o creruanbHocTIM CIIO ectecTBeHHO-Hay4YHOTO Ipodwuisa - 145 gacoB, U3 HAX ayIUTOpPHAs
(oOs13aTenbHas) Harpys3ka OOydYaroUIMXCsl, BKJIIOYas jabopaTopHbele pabo-Tbl, - 97 yacos;
BHEayAMTOPHAs CaMOCTOsITeIbHAsI paboTa CTYACHTOB - 48 4acoB.

Tematnueckuii mian

Bua yuye6Hom paboThl KonunyectBo 4yacos
AyauTtopHble 3aHATUA. CopgepxxaHme obyyeHUs Mpocpeccuun CMNO CneuunanbHoctu CMNO
BeeaeHue 2 3
1. MexaHwuka 38 24
2. MonekynsapHas dusmka. TepMmogmHamuka 24 14
3. DnekTpoguHammka 54 30
4. KonebaHus v BOMHbI 26 18
5. Ontuka 14 10
6. dnemMeHTbl KBAHTOBOW (PU3NKM 14 12
7. OBonouunsa BeceneHHom 8 10
UTtoro 180 121

BHeayauTopHas camocTosiTenbHas paboTa

MoaroToBka yCTHbIX BICTYMAEHMI MO 3a4aHHbIM 90 60
Temawm, acce, AoKnagos, pedepaTos, MHONBMAY-
anbHOro NPOEeKTa C UCMONb30BaHNEM MHAOpMa-
LMOHHbIX TEXHOMOMUIA 1 Ap.
lMpomexxymoyHass ammecmauusi 8 ghopme oughghepeHyupo8aHHO20 3a4ema usu 3K3aMeHa
Bcero 270 181




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHO! JEATEJILHOCTU CTYJEHTOB

XapaKTepVICTVIKa OCHOBHbIX BUAOB AeATeJIbHOCTU CTYAEeHTOB

Conepxkahue obyuenus (Ha ypoBHe y4ebHbIX AeCTBUI)

BBeneHune YMeHUs NOCTaHOBKM LieNnen OesaTernbHOCTY, NitaHMpOoBaHus cob-
CTBEHHOW AeATEeNbHOCTM A5 JOCTMKEHUSA NOCTaBNEHHbIX Lenen,
npeaBMaEeHUS BO3MOXHbIX pe3yribTaToB 3TUX AEUCTBUIN, OpraHm3a-
LN CAMOKOHTPOIIS U OLIEHKWN MOSYyYEHHbIX pe3yrbTaToB.

Pa3BuTne cnocobHOCTM ACHO 1 TOYHO M3naraTtb CBOW MbICIW, NOMU-
Yeckn 0O0CHOBbLIBaTb CBOK TOUKY 3pEHUS!, BOCMPUHUMATL U aHanm-
31MpoBaTb MHeHMs cobeceqHUKOB, MpM3HaBas NpaBo APYroro Yernose-
Ka Ha MHOEe MHeHMe.

MpounsBeaeHne namepeHnst PrU3nYecKnx BENMYMH U OLEHKa rpaHun-
Lbl MOrpeLLHoCTEN N3MEPEHUN.

MpeacTaBneHne rpaHnLbl NOTPELLHOCTEN U3MEPEHNI MPU NOCTPOe-
HUK rpacnKoB.

YMeHune BbiCKkasbiBaTb MMnoTe3bl Ang 06bACHeHMs Habngaemblx
ABMNEHWN.

YMeHune npeanaratb MOAENN ABMEHUNA.

YKkasaHue rpaHul, NPUMEHMMOCTM PU3NYECKNX 3aKOHOB.
M3noxeHne OCHOBHbIX NMOMOXEHUN COBPEMEHHON HAaYYHOWN KapTUHbI
Mupa.

MprBegeHne NpUMepPoB BNNAHUSA OTKPbITUIA B (bM3nKe Ha nporpecc
B TEXHMKE N TEXHOMOIrMN NPOM3BOACTBA.

Mcnonb3oBaHue NHTepHeTa Ans novcka uHpopmMaumm

1. MexaHuka

Kunemamuka MpeacTaBneHMe MexaHU4ecKoro ABMXKEHWS Tena ypaBHeHUsSMuU 3a-
BMCUMOCTU KOOPAMHAT ¥ NPOEKLMEN CKOPOCTU OT BPEMEHMW.
MpeacraBneHMe MexaHU4ECKOro ABWKEHWSA Tena rpadmkamy 3aBu-
CMMOCTM KOOpAMHAT U NPOEKLMEN CKOPOCTU OT BPEMEHW.
OnpegeneHne koopavHaT NPOMAEHHOMO NYTWN, CKOPOCTU U YCKOpe-
HWS Tena no rpadukam 3aBUCUMOCTU KOOpAMHAT U NPOEKLUMI CKOPO-
cTn oT BpeMeHu. OnpeaenexHve koopanHaT NPOVAEHHOrO MyTH, CKO-
POCTU 1 YCKOPEHNS Tena Nno ypaBHEHUSM 3aBUCUMOCTU KOOPAMHAT

1 MPOEKLNIA CKOPOCTU OT BPEMEHMU.

MNpoBeaeHWe cpaBHUTENBLHOTO aHanM3a paBHOMEPHOrO 1 paBHoMNepe-
MEHHOrO ABWXEHWUN.

YKkasaHue ncnonb3oBaHUs NocTynaTenbHOro 1 BpallaTenbHoro ABu-
XEHUW B TEXHUKeE.

MpuobpeTteHue onbiTa paboTbl B rpynne ¢ BbINONIHEHNEM Pa3NMYHbIX
coumanbHbIX ponen.

Pa3paboTka BO3MOXHOWM CUCTEMbI AENCTBUIN N KOHCTPYKLIMM

ANs 9KCnepuMeHTanbHoOro onpegeneHns KWHeMaTu4ecknx Benu-
YWH.

MpeacTtasneHne nHdopmMauny o Buaax ABMKeHUs B Buae Tabnuupl

3akoHbI coxpaHeHusi MpuMeHeHne 3akoHa CoXpaHeHUs nMnyrnbca Anst BblYUCTIEHUSA N3Me-
8 MexaHuke HEHWI CKOpOCTEen Ten Npu ux B3aMMOAENCTBUSAX.

N3mepeHne paboTbl Cun U NU3BMEHEHNE KUHETUYECKON 3HEPrum Tena.
BbluncneHue paboTbl CUN U NU3MEHEHUS KUHETUYECKOWN 3HEPTM
Tena.

BbluncneHue noTeHUnansHON sHeprum Ten B rpaBUTaUMOHHOM Mofne.
OnpegeneHve noTeHUManbHOW 3Heprum ynpyro gechopmMmmnpoBaHHOro
Tena no n3BeCcTHoM gedopmMaumm 1 XeCTKOCTU Tena.

MprMMeHeHne 3aKoHa COXPaHEHUS MEXAHNYECKOW 3HEPTM Npu pac-
yeTax pe3ynbTaToB B3aMMOAENCTBUIN TEN rpaBUTaLMOHHBIMW Cuna-
MW 1 CUIIaMun YNpyrocTu.

YkasaHue rpaHvl NPUMEHNMOCTN 3aKOHOB MEXaHMUKN.

YkasaHue y4ebHbIX AUCLUMIYH, MPU N3YYEHUN KOTOPbLIX UCMOSb3Y-
I0TCS 3aKOHbI COXPaHEeHUS




MpoaorkeHue TabanLibl

CopepxaHue oby4yeHuUs

XapakTepucTnka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe yu4ebHbIX AercTBUM)

2. OCHOBbI MOJIEKYIISIPHOW (PU3NKM U TePMOANHAMUKMN

OcHoebl monekynspHoul Bein
KuHemu4eckol meopuu. MOJ|
UNodeanbHbIl 2a3

OJIHEHME SKCMEPUMEHTOB, CryXaLlmx Ans 060CcHOBaHWS
eKynsipHo-knHeTudeckon teopmm (MKT).
PelueHne 3agay ¢ npMMeHeHnemM OCHOBHOMO ypaBHEHUS
MOIEKYIAPHO-KNHETUYECKON TEOPMM ra3oB.
OnpegeneHne napameTpoB BeLecTBa B ra3006pa3HOM COCTOSIHMM Ha
OCHOBaHWM YpaBHEHWSA COCTOSIHUS uaeanbHoro rasa. OnpegenexHve
napameTpoB BeLLeCTBa B ra3006pa3HOM COCTOSIHUM
N NpoucxXosLLmMX NpoLueccoB no rpadgpumkam 3asmcumoctu p (T), V
(T, p (V).
AkcnepumeHTanbHoe uccnegosanue 3asucumoctun p (T), V (T), p (V).
Mpepctaenerne B Buae rpadmkoB N30XOPHOrO, N306apHOro
N N30TEPMUYECKOrO MPOLECCOB.
BbluncneHue cpegHen KNHETUYECKOW SHEPTUIN TEMOBOIO ABMKEHNS
MOIEKYI MO U3BECTHOW TEMMepaType BeLLecTBa.
BbickasbiBaHMe runote3 Anst o6bscCHeHWss HabnogaeMbix SIBAEHUN.
YkaszaHue rpaHul NpUMEeHUMOCTU MOLENM «uaeanbHbI ras» u 3a-
koHoB MKT

OcHosbl mepmModuHamuKu

M3mepeHue konvyecTsa TensnoThl B MpoLeccax Tensonepeaayn.
PacueT konunyecTBa TennoTbl, HEOBXOAMMOro A5A OCYyLLEeCTBNeHUs
3aJaHHOro npowecca c Tennonepegadven. Pacyet nsmeHeHus BHy-
TpeHHen aHepruu Ten, paboTbl 1 NepegaHHOro KonuyecTsa TensnoThl C
NCMNonb30BaHWEM NEPBOro 3akoHa TEPMOANHAMUKN.

Pac4yeT paboTbl, COBEpLUEHHON ra3om, Mo rpadmky 3aBUCUMOCTH

p (V).

BbiumcneHune paboTbl raza, COBEPLUEHHON NMPU N3MEHEHMUN COCTOSA-HUSA
no 3aMKHyTOMy uukny. Bblumcnenne KI[ npwu coBepLlieHWMM rasom
paboTbl B NpoLeccax U3MEHEHUSI COCTOSIHUSA MO 3aMKHYTOMY LIMKIY.
OObACHEHME  MPUHUMMNOB  OEWCTBUS  TEMMOBbIX  MawuH. [e-
MOHCTpaunst ponu ¢U3nku B CO3[aHWM W COBEPLLUEHCTBOBaHUU Te-
NnoBbIX ABUraTenen.

ManoxeHune cytu akonornyecknx npodnem, obycnosneHHbIX pabo-Ton
TennoBbIX ABUraTenemn n npeanoxeHne Nyt nx pelleHus. YkasaHve
rpaHuL, NPUMEHUMOCTM 3aKOHOB TEPMOAVHAMUKM. YMEHNE BECTU
avarnor, BbiCnyLInBaTb MHEHWE ONMOHEHTA, y4acTBO-BaTb B AUCKYCCUU,
OTKPbLITO BbIpaXaTb W OTCTaMBaTb CBOK TOUKY 3PEHUS.

YkasaHue y4eOHbIX AUCLUMNIMH, MPU N3YYEHUN KOTOPbIX UCMOMb3Y-I0T
yyebHbI MaTepuan « OCHOBblI TEPMOANHAMKNY

Csolicmea napos, xudko- U
cmel, meepObix mes

BMepeHne BNaXHOCTU BO3ayXa.
PacueT konunyecTBa TennoTbl, HEOOXOAMMOrO AFIS OCYLLECTBINEHUS]
npoLecca nepexoaa BeLlecTBa U3 O4HOro arperaTHOro COCTOSIHUS B
apyroe.

SkcnepvMeHTanbHoe nccnegoBaHne TennoBbiX CBOWCTB BeLLEeCTBa.
MpuBegeHve NpUMEPOB KanUmMSPHbIX ABNEHUI B ObITY, Npupoae,
TEXHUKe.

MccnenoBaHe MexaHndeckmx CBOMCTB TBepablx Ten. MNpumeHeHne
PU3NYECKNX MOHSATUIA U 3aKOHOB B y4ebOHOM MaTepuane npodeccuo-
HanbHOro xapakrtepa.

Wcnonb3osaHue MHTepHeTa ansa nouncka nHdopmauum o paspaboTtkax
W MPUMEHEHNSIX COBPEMEHHbIX TBEPAbIX U aMOpPHbLIX MaTepunanos

3. OnekTpoamMHamuka

3neKmpocmamUKa

BbluncneHne cun B3anMoaenCcTBUS: TOYEYHbIX SMIEKTPUYECKUX 3a-
pAOoB.

BbluncneHne Hanps»keHHOCTU 3MEKTPUYECKOro Nosist O4HOTO U He-
CKOJIbKMX TOYEYHbIX 3MIEKTPUYECKNX 3apSA0B.




lMpoaorkeHue TabAuLibl

XapaKTepMCTVIKa OCHOBHbIX BUAOB AeATeJNIbHOCTU CTYAEeHTOB

Conepxanue obyueHus (Ha ypoBHe y4ebHbIx AencTBUM)

BbluncneHue noteHuUmMana anekTpmuyYeckoro nosms O4HOro 1 HeCKOosb-
KUX TOYEYHbIX AMEKTPUYECKNX 3apsaoB. iamepeHne pasHocTu no-
TeHUmManos.

M3mepeHne 3Heprum anekTpnu4eckoro nons 3apsbkeHHOro KoHAeHca-
TOpa.

BbluncrneHne aHeprum anekTpUYeckoro Nons 3apsiPkeHHOro KOHAEH-
cartopa.

PaspaboTka nnaHa n BO3MOXHOW CXeMbl AENCTBUIA 3KCMEPUMEH-
TanbHOro onpeaeneHns aNeKkTPOEMKOCTM KOHAeHcaTopa 1 ANanek-
TPUYECKOM NPOHNLIAEMOCTM BELLIECTBA.

MpoBeaeHne cpaBHUTENLHOIO aHanu3a rpaBUTaLMOHHOIO U Sr1eK-
TpOCTaTU4eCKOro nonemn

lNocmosiHHbIG MoK M3mepeHne mMoLLHOCTK anekTpuyeckoro Toka. Nameperne S0C n
BHYTPEHHErO CONPOTUBIIEHNSA NCTOYHUKA TOKA.

BbinonHeHve pacyeToB Curbl TOKa U HANPSXXEHU Ha yvacTkax
anekTpuyeckumx Lenen. O6bACHEHME Ha NpUMepPe ANEKTPUYECKON
uenu ¢ AByms nctodHnkamm toka (3C), B Kakom crnyvae UCTOYHMK
3MNeKTPUYECKOW aHeprum paboTaeT B pexvme reHepartopa, a B Ka-
KOM — B pexume notpebutens.

OnpepneneHve TeMnepaTypbl HUTW HakanueaHus. MIamepeHne anek-
TpU4YecKoro 3apsaa aneKkTpoHa.

CHATVe BOnbTaMnepHoOW XxapakTepucTukM guoaa.

lMpoBegeHne cpaBHUTENBHOMO aHanm3a NonynpoBOAHNKOBBLIX ANO-
[OOB 1 TPUOLOB.

Mcnonb3oBaHue NHTepHeTa Ana novMcka MHopMmaumm o nepcnekTu-
Bax pasBUTKS MOSYNPOBOAHNKOBOW TEXHUKN.

YcTaHoBKa NPUYMHHO-CNEACTBEHHbIX CBA3EN

MazHumHbie seneHusi M3mepeHne nHaykumMm MarHuTHoro nons. Belumcnexnve cun, gen-
CTBYHLLMX HA MPOBOAHMK C TOKOM B MarHUTHOM nosne. BeluncneHme
cun, AeVCTBYIOLNX Ha 3NEeKTPUYECKUIA 3apsad, ABUXKY-LUNNCS B
MarHuTHOM none.

WccnepnoBaHve ABNEHMI 9NeKTPOMarHUTHOW MHAYKLMW, CAMOWH-
OYKLUUN.

BbluncneHue sHeprum MarHMTHOro nons.

O6bsACHEHME NpuHLUMNA OENCTBUS reKTpoaBuraTens.

OGbsACHEHME NpyHUMNa OEeNCTBUS reHepaTopa 3NeKTPUYECKOro Toka
N anekTpomsMmepuTenbHbiX Npnbopos. O6bsCHEHNE NpUMHUMNA en-
CTBUS Macc-cnekTporpada, yckoputenemn 3apsikeHHbIX YacTuL,.
O6bACHEHME poNn MarHUTHOIO NoMst 3eMNN B XXM3HW PaCcTEHUN, XN-
BOTHbIX, YENOBEKA.

MpuBeaeHve NPpUMEPOB NPAKTUYECKOTO NPUMEHEHNS N3YYEHHbIX
SIBNEHWIA, 3aKOHOB, NPMOOPOB, YCTPOMNCTB.

MpoBeaeHne CpaBHUTENBLHOIO aHann3a CBOMCTB 3IEKTPOCTaTUYECKO-T0,
MarHUTHOIO U BUXPEBOIO 3MEKTPUYECKMX MOSEN.

O6bACHeHME Ha NpMMeEpPEe MarHUTHLIX ABAEHWI, NoYyemMy U3nNKy
MOXHO paccMaTpuBaTh Kak METaAUCLUMIUHY

4. Kone6aHusi U BOMNHbI

MexaHuueckue koneba- MccnepnoBaHve 3aBMCMMOCTY Nepuoda konebaHuin matemaTmyeckoro
Husi MasTHMKA OT ero AfIMHbl, Maccbl U aMnAnTyabl KonebaHun.
WccnepoBaHne 3aBMCMMOCTU Nepuofa konebaHuii rpysa Ha npy-xuHe
OT €ro Macchbl 1 XeCTKOCTU NpYXuHbl. BoluncneHne neproga
KonebaHuin MaTeMaTUYeCcKoro MasiTHMKa Nno U3BECTHOMY 3HAYEHUIO Eero
ONunHbL. BblumcneHne nepuoga konebaHum rpysa Ha npyxuHe no
N3BECTHbLIM 3HAYEHNSIM Er0 MacChl 1 XXECTKOCTU NPYuHbI. BeipaboTka
HaBbLIKOB BOCMPMHMMaTb, aHanu3npoBaTtb, nepepabaTbl-BaTh U
npeabaBnsaTb MHPOPMaLNIO B COOTBETCTBUU C NOCTABMNEHHbI-MU
3agadamu.

MpuBeneHne npumepoB aBToKoNebaTENbHBIX MEXAHNYECKUX CU-
creM. [poBeaeHue knaccudpmkauumn konebaHum
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Ynpyaue 80sHbI

MamepeHue aAnvHbl 3ByKOBOW BOJHbI MO pe3yrbTaTtam HabnogeHuin
NHTepdEepPEHLMM 3BYKOBbIX BOJTH.

HabntogeHne n obbsicHeHne ABNeHnn nHTepdepeHunn n gudpak-
LN MEXAHNYECKUX BOJSIH.

MpencTtaeneHve obnacten NpUMEHeHNs ynbTpasByka U NepcrnekTu-
Bbl €r0 MCMOMb30BaHNS B Pa3nnyHbIX 06NacTax Hayku, TEXHWUKK,

B MeguuuHe.

M3noxeHune cyTun akonornyeckux npobnem, CBA3aHHbIX C BO3aen-
CTBMEM 3BYKOBbIX BOJSIH HAQ OpraHn3M yesnoBeka

AnekmpomaeHumHbie
KonebaHusi

HabnoaeHne ocumnnorpaMmm rapMoHUYeckux konebaHuii cunbl
TOKa B Lenu.

M3amepeHune anekTpoeMKocTu KoHaeHcaTtopa. lamepeHne nHaykTue-
HOCTb KaTyLLKW.

VMccnegoBaHve siBNeHWS aNekTpMYecKkoro pe3oHaHca B nocnegosa-
TENbLHONW Lenwu.

[NpoBeaeHune aHanorun mexagy uanyeckumMm BENMYMHaMm, Xxapak-
TEPUIYIOLLMMWN MEXAHNYECKYHO U 3NTEKTPOMAarH1MTHy0 konebaTenb-
Hbl€ CUCTEMBI.

PacyeT 3HauyeHun cunbl ToKa M HaNPSXKeHMs Ha anemMeHTax uenm
nepemMeHHoro Toka.

MccnepoBaHue npuHumuna genctemsa TpaHcdopmaropa. ccnegosa-
HWe NpUHUUNa SENCTBUSA reHepaTopa NepemMeHHoro Toka.
Mcnonb3oBaHne HTepHeTa Anga novcka nHopmauum o COBpeEMEH-
HbIX cnocobax nepefadn aNeKTpoaHeprum

AnekmpomaeHumHbie
B80J1HbI

OcyluecTBrneHne pagvnonepegaym n paguonpuema. MiccnegosaHme
CBOWNCTB 3N1EKTPOMArHUTHLIX BOJH C MOMOLLbIO MOBUNBHOMO Tene-
doHa.

Pa3BuTME LLEHHOCTHOrO OTHOLLEHUSI K U3y4aeMbIM Ha ypokax uman-
K1 o6beKkTaM 1 ocBavBaeMbIM BUAaM aesatenbHocTu. ObbscHeHue
NPUHUMNUANbLHOIO pa3nuuus Npupoabl YNpyrux U aneKTpomMarHuT-
HbIX BOMH. M3noxeHue cyTu aKonorm4yecknx npobnem, CBsi3aHHbIX C
3NEKTPOMarHUTHLIMU KoriebaHusamMmn n BorHamum.

O6bsACHEHME PonKM 3MEeKTPOMArHUTHbLIX BOSTH B COBPEMEHHbIX UCCIe-
JoBaHusax BceneHHom

5. OnTtuka

lpupoda ceema

lMpuMeHeHne Ha NpakTUKe 3aKOHOB OTPaXeHUS 1 NpenomMIeHns
CcBeTa npuv peLleHun 3agay.

OnpeneneHme CneKTparnbHbIX rpaHnL, 4yBCTBUTEJIbHOCTU YernoBeYye-
CKoro rnasa.

YMeHue cTpouTb n3obpaxeHus npeaMeToB, JaBaeMble NMH3aMN.
PacueT pacctosiHus oT nNuH3bl 40 n3obpaxkeHusa npegmeTa.

PacueT ontuyeckon cunbl NUH3bI.

M3amepeHune pokyCcHOro paccTtosHUs SIMH3bI.

McnbiTaHne mogenen Mmkpockona u Teneckona

BornHosskie ceolicmea
ceema

HabntogeHue siBneHust MHTepdEPEHUMM NEKTPOMATrHUTHBLIX BOJIH.
HabntogeHue siBneHus gudpakumm areKTpoMarHMTHbIX BOJTH.
HabniogeHue siBNeHus nonsipyaanmm anekTpoMarHUTHbLIX BOJH.
N3mepeHune AnvHbl CBETOBOW BOJHbI MO pe3ynbTaTam HabniogeHus
ABNeHus MHTepdepeHumn. HabnogeHve aeneHns gudpakuum cee-
Ta. HabntogeHve siBneHus nonspusauum u gucnepcun ceeta. Monck
pasnuunin U CXOACTBa Mexay AMMPaKLMOHHBIM U AUCNEPCUOHHBLIM
CcrneKkTpamu.

MpviBeeHVEe NPUMEPOB NOSIBNEHUS B MPUPOAE W UCMOSb30BaHUS B
TEXHUKE SIBMNEHU UHTepdepeHLMn, AudpakLmn, Nonsapu3anmm u
avcnepcun ceeta. MepeyncneHme MeETOAOB NO3HaHWS, KOTOpbIE UC-
NOMb30BaHbl MPY U3YHEHUN YKa3aHHbIX ABMNEHNN
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6. dneMeHTbl KBAHTOBOW (PU3UKU

KeaHmosasi onmuka

HabnogeHue dpotoanektpuyeckoro adpdpekta. Ob6bACHEHNE 3aKOHOB
CrtoneTtoBa Ha OCHOBE KBAHTOBbIX NpeacTaBNeHNA.

Pac4yeT makcMmanbHOW KNHETUYECKOW SHEPTUIN 3NTEKTPOHOB MpU
doToanekTpnyeckom agdekTe.

OnpegeneHve paboTbl BbIXxoda 351€KTPOHa Mo rpadmky 3aBUCUMOCTH
MaKCUMarbHON KMHETUYECKOW 3HEPTNUN POTOINEKTPOHOB OT YacTo-
Tbl cBeTa. MamepeHne paboTbl BbIXoda 3NEKTPOHA.

MepeuncneHne npnuboOpPoB yCTAaHOBKU, B KOTOPLIX NPUMeEHsieTcs 6e3-
MHEepLMOHHOCTb hoToadhdekTa.

Ob6bsAcCHeHMe KOpnyCKyNspHO-BOSTHOBOIO AyanvM3Ma CBOMCTB (POTOHOB.
O6bsicHeEHME ponn KBaHTOBOW ONTUKN B pa3BUTUM COBPEMEHHOW hun-
31KN

Qusuka amoma

HabnogeHue nuHenyaTblX CNEKTPOB.

Pac4yeT 4acToTbl 1 ANNHbLI BOMHbLI MCMYCKAaeMOoro cBeTa npv nepexone
aToma BOAOpOAA M3 OOHOro CTaLMOHAPHOIro COCTOSIHUS B APYroe.
OObACHEHME NMPONCXOXKAEHUS NTMHEYATOrO CNekTpa aToMa BO4OPO-
4a 1 pasnuymnst IMHe4YaTbiX CNeKTPOB PasfMYHbIX ra3oB.
WccnenoBaHue nNMHeYaToro cnekTpa.

NccnepoBaHve npyHumna paboTbl MIOMUHECLEHTHOW Namnbl.
HabntogeHue n o6bscHeHWe NpuHLMNa 4eNcTBuS nasepa.
MprBeaeHne NpUMepPOB UCNONb30BaHWSA Na3epa B COBPEMEHHOMN
Hayke N TeXHUKeE.

Wcnonb3oBaHne MHTepHeTa ans noncka MHopMauum o nepcnekTu-
Bax NpYMeHeHns nasepa

®dusuka amomHoz0 sdpa

HabnogeHune TpekoB anbda-yacTu B kKamepe BunbcoHa.
PernctprnpoBaHue agepHbiX U3MyYeHUA C MOMOLLBIO cyeT4vmka [en-
repa.

PacueT aHeprum cBsi3n aToOMHbIX s4ep.

OnpepeneHuve 3apsiaa U MaccoBOr0O YMcna aTOMHOro sapa, BO3HU-
KaloLlero B pe3ynbTaTe pagMoakTMBHOrO pacnaga. Beluncnexue
3Hepruv, oceoboxaaroLwernica Npyu pagmoakTMBHOM pacnage.

OnpepneneHne NpoayKTOB SiAEPHOM peakLuu.

BbluncneHne sHepruu, ocBobOXAatoLlencs Mpu SAEpPHbIX peakuusix.
MoHMMaHWe NPeuMyLLecTB M HEeQOCTATKOB WCMOSb30BaHUS aTOMHOW
SHEPIrUM U MOHU3MPYIOLLMX U3MYyYEHWUIA B MPOMbILLNIEHHOCTM, Meau-LuHe.

ManoxeHune cytu akonornyecknx npobnem, cesasaHHbIX ¢ Guonoru-
YeCKUM OeNCTBMEM PagNOaKTUBHBIX U3MTYYEeHUN.

MpoBeaeHne knaccudmkaumm aneMeHTapHbIX YacTul, No nx uau-
YECKUM XapakTepucTukam (macce, 3apsigy, BPEMEHM XU3HW, CIINHY
nT.A4.).

lMoHMMaHue LeHHOCTEN Hay4YHOro NO3HaHWSA MUpa He BooOLLEe Ans
YenoBeyecTBa B LIENIOM, a ANg KaXaoro oby4yaroLerocst IMYHo, LieH-
HOCTEeW OBnafeHNs METOAOM Hay4YHOro NO3HaHMA AN OCTUKEHNUS
ycnexa B ftoboM BuAe NpakTuyeckon AeaTenbHOCTH

7. 3BONOUUA BCENIEHHOMN

CmpoeHue u passumue
BceneHHou

HabntogeHue 3a 3Be3gamu, JIyHOM 1 nnaHeTamun B TENECKOM.
HabnoaeHue conHeYHbIX NATEH C NOMOLLLIO Tereckona U CoNHEeYHO-ro
3KpaHa.

Mcnonb3oBaHue NHTepHeTa Anst noncka n3obpaxeHuin KocMmude-cKnx
06bekToB 1 MHAopmMmaumm 06 nx ocobeHHocTax OBcyxaeHne
BO3MOXHbIX CLieHapueB aBorntoumn BeceneHHown. Nc-none3oBaHue
VIHTepHeTa ans novcka CoOBpeEMEHHON MHGOpPMaLnn O pa3BuTUm
BceneHHow. OueHka nHdopmauumn ¢ Nno3vLmm ee CBOMCTB:
OOCTOBEPHOCTU, OO BLEKTMBHOCTU, MOSTHOTLI, aKTyarlbHOCTU U T.4.
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Beonoyusi 38e30. luro-
mea3a rnpoucxoxoeHusi
CornHeyHoU cucmemabl

BbluncneHue aHeprum, ocsoboxaaroLlencs npu TepmMosifepHbIX pe-
aKkumsix.

dopmynnpoBka npobnem TepmMosaepHON SHEPreTUKHN.

Ob6bsACHEHME BANAHMSA CONTHEYHON aKTMBHOCTW Ha 3eMrto.
lMoHMMaHWe ponn KOCMUYECKNX NCCREeLOBaHWIA, X HAY4YHOrO U 3KO-
HOMWYECKOro 3Ha4YeHus.

O6cyxaeHne CoBpeMEHHbIX rMNoTe3 0 NponcxoxaeHnn ConHevHon
cucTeMbl




YYEBHO-METOJAMYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
[NPOI'PAMMBI YUEBHOU ANCHUTTIJIMHBI « DU3UKA»

OcBoenne mporpamMmbl y4deOHOW muctumuimHbl  «Du3mka) mpeanojaraeT HaTU4AE B
npodeccnoHanbHON 00pa30BaTENbHON OpraHU3ally, pealu3ylouie 00pa3oBaTeIbHyI0 IPOrpaMMy
cpemHero odmero oopazoBanms B mpenenax ocBoenus OIIOIT CIIO ma 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus, yu4eOHOrO KaOWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH OOCCIICYUTH CBOOOHBIN
noctyn B UHTepHeT BO Bpemsi y4eOHOTO 3aHATHS M B MEPHOA BHEYYEOHOH MNEATENbHOCTH
00yJaroIUXCS.

B coctaB kabumneta (usukm BXomuT Jaboparopusi ¢ JlabopaHTCKON KomHatou. Ilomernenue
KaOMHeTa (PU3UKH TOJDKHO YAOBIETBOPSTH TpeOoBaHMAM CaHUTAPHO-3MUIAEMHOIOTHYECKUX MPaBHI
n HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO THIIOBBIM 000PYIOBaHUEM, YKA3aHHBIM
B HACTOSIIMX TPeOOBaHMSIX, B TOM YHUCIE CIECIUATN3NPOBAHHON y4eOHON MeOeNbio U CpeAcTBaMU
o0ydeHus1, TOCTaTOYHBIMU JIJISl BBIITOJIHEHUS TPEOOBAHMIA
K YPOBHIO MOATOTOBKH 00yJaromuxcsl.

B kabuneTe MOMKHO OBITH MYJIBTHMEIUITHOE 000PYI0BaHHE, TIOCPEICTBOM KOTOPOTO YYaCTHUKU
00pa30BaTeNbHOrO IpOIlecca MOTYT MPOCMATPUBaTh BU3YaNbHYI0 HWHGOpMAIUIO MO0 (U3HKE,
CO3JIaBaTh MPE3EHTALNH, BUACOMATEPHAITBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO M MaTepHAIbHO-TEXHUYECKOT0 OOECIeYeHUs] MPOrpaMMEI
y4eOHOU ANCIUTUTHHBI «DU3UKaY, BXOIIT:

*  MHOTO()YHKITHOHATBHBIN KOMIUIEKC MPETOIaBaTelIs;

* HarjsiHbIe MOCcOOMs (KOMIUIEKTHI Y4eOHBIX TaOmull, iakatel: «Dusndeckne BETHUYMHBI H
(dyHIaMeHTaIbHbIEe KOHCTaHTh», «MexayHapoanas cucrema eaunun CHy», «[lepuonndeckas
cucrema xmMmudeckux osnemeHToB J[.M.MeHnemneeBa», MOPTPETHI BBHINAIOIINXCS YYECHBIX-
(DU3UKOB U aCTPOHOMOB);

*  UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

* DKpaHHO-3BYKOBBIE MTOCOOWS;

* KOMIUIEKT 3JIeKTpOCHaOKeH!s KaOuHeTa GpU3nKH;

* TEXHUYECKHE CPEJCTBA OOYICHUS;

* JIEMOHCTpaIFOHHOE 000pyoBaHMe (00IIEro Ha3HAUYEHUS U TeMaTHIECKUe HaOOPHI);

* J1abopatropHoe 000pyaA0BaHue (0OIIEro Ha3HAYCHUS U TEMAaTUYCCKUE Ha0OPhI);

* CcTaTW4ecKue, JMHaMUYeCKHe, JeMOHCTPAIIMOHHBIC U Pa3JaTOYHbBIE MOIEIIH;

* BCIIOMOTaTelbHOE 000pYJOBAHKE;

* KOMIUIEKT TEXHHYECKOW IOKYMEHTallid, B TOM YHWCIE IacropTa Ha cpeacTtBa oOydeHwus,
WHCTPYKIIUH I10 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OubmMoTeuHBIN (OH].

B O6ubnmoreunsiii  ¢GoHA BXOIAT yueOHWKH, YydeOHO-MeToandeckue KoMIuiekTel (YMK),
obOecniednBarone OCBOeHHE y4eOHOW aucuuiuimHbl  «Du3nKa», PEKOMEHIOBAaHHBIE WIIH
JOMYIICHHBIE Ui WCIOJB30BaHUST B MPOQECCHOHANBHBIX 00pa30BaTElIbHBIX OpraHU3aIHAX,
peanu3yroniux 00pa3oBaTeNbHYIO IPOTPaMMYy CPETHETO O0IIero 00pa3oBaHUs B IPE/IEIaX OCBOCHHS
OIIOII CITO Ha 6a3e 0OCHOBHOTO 0011eT0 00pa30BaHHsI.

bubnuoreunslii GoH MOXKET OBITh JOMONHEH (M3UYECKUMH DHIMKIIONEIUSIMH, aTiacamH,
CJIOBapsIMH U XpecToMaTHel 1o (hPHU3KKe, CIPaBOYHUKAMH 10 (DU3HMKE W TEXHUKE, HAYYHOH U Hay4HO-
MOMYJISIPHOM JINTEPATYPO €CTECTBEHHO-HAYYHOTO COACPIKAHUSI.

B nporniecce ocBoeHMs MporpaMMbl y4eOHOH TUCHUIUIMHBI «DU3KKa» CTYACHTHI JOKHBI UMETh
BO3MOXHOCTh JIOCTYIa K DJIGKTPOHHBIM YYeOHBIM MaTepuaiaM 10 (u3nKe, WMEIONIMMCS B
cBOOOMHOM focTyrie B ceT VHTepHET (3MIEKTPOHHBIM KHUTaM, MTPaKTHKYMaM, TECTaM, MaTepraliamMm
EI'D u mp.).

1ITucemo MunucrepcTBa o0pazoBanuss M Hayku P® ot 24.11.2011 Ne M/-1552/03 «O6
OCHAIIGHNH  00m1e-00pa30BaTeNbHBIX  YUPEXKICHUH  y4eOHBIM u  ydeOHO-TabopaTOpHBIM
000pYyZOBaHHEM.
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Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-d3, ot 05.05.2014
Ne 84-d3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ wu3M., BHECEHHBLIMU
®denepanbubiM 3akoHOM 0T 04.06.2014 Ne 145-D3) «O06 obpazoBanuu B Poccuiickoit ®eaeparumy».

[Ipuka3 MunucrepctBa oOpazoBanusa u Hayku PO «O0 yTBepkaeHuu ¢enepaibHOro rocyaap-
CTBEHHOIO 00pa3oBaTeNIbHOTO CTaHzapra cpegHero (IOJHOro) oOmero o0pa3oBaHMS»
(3apeructpu-poBan B Muntocte P® 07.06.2012 Ne 24480).

[Ipukaz Muno6puayku Poccum ot 29.12.2014 No 1645 «O BHecenmm m3meHeHuil B [lpmkas
MunuctepcTBa oOpa3zoBanusi 1 Hayku Poccuiickorr ®@epepaumu ot 17.05.2012 Ne 413 “O06
YTBEpXK-lleHUH (enepaibHOro TOCYAapCTBEHHOro 00pa30BaTeNbHOIO CTaHAapTa CpPEAHEro
(mos1HOrO) 001IIEr0 00pa3oBaHUS Y.

IMucemo [lenmapraMeHTa TOCYIapcTBEHHOM MOJIMTHKK B cepe MOATOTOBKH pabouux KajpoB U
JAI1O Muno6paayku Poccun ot 17.03.2015 Ne 06-259 «PexoMeHaIuy mo opraHu3aiiiy moisyde-
HUS CpeTHEro o0mero o0pa3oBaHus B Mpeaesiax OCBOCHHUS 00pa30BaTEIHHBIX MTPOTPAMM CPEITHETO
mpo(eCCHOHAIBHOrO 00pa30BaHUsl HAa 0a3e OCHOBHOI'O OOIIEro OOpa30BaHUSA C YYETOM
TpeOoBaHMil (emepaabHBIX TOCYIapCTBEHHBIX OOpa30BaTENbHBIX CTAaHIAPTOB M TOIydaeMOM
PO ECCUN WIIH CIICITHATBFHOCTH CPETHETO MPOGECCHOHATEHOTO 00pa30BaHU.

®Denepansabiii 3akoH oT 10.01.2002 Ne 7-03 «O06 oxpaHe OKpy>KaroIiei cpeasd» (B pes.
ot 25.06.2012, c u3m. ot 05.03.2013) // C3 P®. - 2002. - Ne 2. - Cr. 133.



Jmumpuesa B.®., Bacurves JI.M. Ouznuka s npodeccwii U CrenaaIbHOCTEH TEXHHYSCKOTO
PO METOTUIECKHE PEKOMEHIAIINN: METOI. TTocodue. - M., 2010.
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www.fcior.edu.ru (PegepanbHbIi eHTP HHOOPMAITMOHHO-00Pa30BATENFHBIX PECYPCOB).
wwww.dic.academic.ru (Akanemuk. CaoBapy ¥ SHIUKIIONIEANN).

www.booksgid.com (Books Gid. Dnekrponnas 6ubnnorexa).

www.globalteka.ru (I'mo6anTexa. [ moGanpHas OMOIMOTEKAa HAYIHBIX PECYPCOB).
www.window.edu.ru (EquHoe okHO JOCTyma K 0Opa3oBaTeNbHBIM pecypcam).
www.st-books.ru (Jlyurast yueOHast muTepaTypa).

www.school.edu.ru  (Poccmifckmii oOpa3oBarenpHBIi TOpTan. J{oCTymHOCTh, Ka4decTBo,

3¢ (PEKTUBHOCTE).
www.ru/book (DnekTpoHHas OMOIHOTEUHAS CHCTEMA).
www.alleng.ru/edu/phys.htm  (O6pazoBatensHsie pecypce  WHTepHeTa -  @Dusmka).

www.school-collection.edu.ru (Eaunas kosutekims 1ud)poBbIX 00pa3oBaTEIbHBIX PECYPCOB).
https//fiz.1september.ru (yueOHO-MeTOAMUECKas Ta3eTa «DU3MKay).

www.n-t.ru/nl/fz  (HoOeneBckue JsaypeaTsl 10  (U3UKE).

www.nuclphys.sinp.msu.ru (Slnepras ¢usuxa B MaTEepHETE).

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

www.kvant.mccme.ru (Hay4HO-TIONYJISAPHBIN  (DU3MKO-MaTeMaTUYECKUM kypHan «KBaHTY).
WWW. Yos. ru/natural-sciences/html (ecrecTBeHHO-HAyUYHBIH KypHAT i Mojoaexu «IlyTh B

HayKy»).
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