MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKU PECITYBJIMKH MAPUN D]

['ocynapcTBeHHOE OrOIKETHOE NMPO(EeCCHOHABHOE 00Pa30BaTENbHOE YUPEKICHUE
Pecry6mukn Mapwuit O
«CTpOUTENBHO-TIPOMBIITUICHHBIA KOS

YTBEPX/IAIO
3aBeyronias yueOHOM 4acThbio
/A.A.Tapudynnuna

PABOYAS ITPOI'PAMMA
YYEBHOU JUCIUITJIMHBI

O/dI1.17 DH3HUKA
s rpynn npogeccuit nmo INIKPC

[Iporpamma moaroToBKu

yYriay0JaeHHas
(6a3zoBas,yrayOneHHast)

®dopma o0yueHus
OuYHast
(ouHast, 3a04HasT)

BOJI’KCK



Pabouas mporpamma o6meoOpa3oBaTenbHON yueOHOU MUCIMITIMHBI «DU3nKa» cocTaBieHa
Ha OCHOBe TmpuMepHou mnporpammbl 2015 roma, pexoMeHmoBaHHON DenepaabHbBIM
TOCy/IapCTBCHHBIM aBTOHOMHBIM yupexkacHueM «DenepanbHblii WHCTUTYT Pa3BUTHS
obpazoBanusy (PI'AY «DUPOy)

[Iporpamma npeanasHadeHa ajs npodecCHOHAIBHBIX 00pa30BaTeIbHBIX OpraHU3alui, pea-
JU3YIOUIMX OCHOBHYIO MpodeccuoHanbHyo oOpazoBaTenbHylo mporpammy CIIO na 6aze
OCHOBHOTO 00IIero oOpa3oBaHMsl C OJHOBPEMEHHBIM IIOJIyY€HHEM CpETHEro OOILIero
oOpa3oBaHus.

[TporpamMma paspabortana ¢ yderom tpeboBanuit ®I'OC cpemHero oomero oopa3oBaHus U
®I'OC cpennero npodeccHoHaTLHOTO 00pa30BaHUS

Opranumzanus-pazpadorunk:  [ocygapcTBeHHoe — OrKeTHOE — MpodecCHOHATBLHOE
oOpasoBarenbHOe yupexnaenue PecryOomuku Mapuii 91 «CTpOUTENHHO-IPOMBIIIICHHBIH
KOJUIEDE»

Pazpabotunk: Xananosa P.X, npenonaBatens I'BIIOY Pecry6mmku Mapwuit D1 «CITK»
PenensenTsr:
®omuna H.T., meroguct I'BIIOY Pecniy6nuxu Mapuit 91 «CITK»

Hutuxuna O.B.. — npenoaaBarenb r'yMaHUTAPHBIX U COLUAIBHO - SKOHOMHUYECKUX
muctunH Bomwkckoro punnana ®I'bOY BITO «III'TY»

Paccmotpena mwuknoBoit meroamueckod komuccuei ['BIIOY PecnyOGmuku Mapuit On
«CTpOUTETbHO-TIPOMBIIIIEHHBIN KOJUIE



COJEP)KAHUE

TTOSICHUTEITBHAS BATTHICKA 1vvvteiuvvveeesssstreesssssseeessssssesssssssssesssssssesssasssesssssssssssssnssssssssssnsssssnssessenns 2
OO61mas xapakTepucTUKa Y4eOHON TUCHUTUTUHBI «DUBMKAN ....cevvveieieieerireaieesieeesreesiee s 3
MecTo y4eOHOU JUCTIUILTUHBL B YICOHOM TITTAHE ...euvveuveetreaseeesieaasseessnessesssnssssesssseasesnes 5
Pe3ynabTaTbl OCBOCHUS YUEOHOM TUCIIUTIIIMHDBL. ... .vesveeieeesteesieeesiee e eneesnneeneesnneenneennneenns 5
ConepKAHUE YICOHOM TUCTIHTIITITHBI ......vveuveeseresureassessseeasesssseasessssessessssssnsesssnesssessnsannes 6
[TpUMEPHBIA TEMATHUCCKII TITAH ...veevvvveeiveessireesstaeesssseessseeesssesssssesssssesssssesssssesssssessnsneens 14
XapaKkTepuCTUKA OCHOBHBIX BHJIOB YYEOHOMN JCATEIBHOCTH CTYACHTOB ...cvvivverriairenenss 15

Y4eOHO-MeTOINYECKOE U MaTEepUaIbHO-TEXHUUECKOE 00ecTieueHIe MporpaMmbl

YAICOHOU JUCTIMTUTUHBL «DHBIK ...envviinvieiiiieiie sttt ettt et sie et e b saeeenee e 22

PEeKOMEHTYEMAST JITEPATYPA .. v eeveveententeeneenteete et ete et et e ate et e e et etenaeenaeeneanees 24



MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma oOmieoOpazoBaTenbHON yueOHOM
TUCIUIUTMHBL «Du3uKa» TpeqHa3HAYeHa Ui HM3y4YeHUS (U3UKH B MPOPECCHOHATBHBIX
oOpaszoBarenpubix opranmzanusx CIIO, peanusyrommx oOpa3oBaTeNbHYI MPOTPaMMy
cpeanero oOmero oOpa3oBaHusi B HpefeliaX OCBOCHHS OCHOBHOH mpodeccHOHATHHON
obpazoBarenbHoii mporpammbl  CIIO (OIIOIT CIIO) Ha 06a3e OCHOBHOrO OOIIEro
00pa3oBaHMs P MOATOTOBKE KBATH(DUIMPOBAHHBIX PabOYMX, CIIY)KAIIMX U CHEIUAINCTOB
cpennero 3BeHa.llporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero odero
o0Opa3oBaHMs, NPEIBIBISIEMBIX K CTPYKTYpe, COACPNKAHHIO W pPe3yJbTaTaM OCBOCHHUS
yueOHOM AucuuIInHbl «PHU3nKa», B COOTBETCTBUU C PexomMeHIanusMu M0 OpraHu3aluu
MONyYeHHUs CpeaHero oomiero oOpa3oBaHus B TpeleliaX OCBOSHHsS 00pa3oBaTelIbHBIX
MporpaMM CpeHero MpodeccuoHabHOrO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIETO
o0Opa3oBaHMs C y4eTOM TpeOOBaHUU (QenepallbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIBHBIX
CTaH/IapPTOB U MOJTy4aeMOi MPOopEeCcCHr WM CHEIHATBHOCTH CPEeIHEro NpoghecCHOHATbHOIO
oOpazoBanus (muceMo JlemapTamMeHTa TOCYJIapCTBEHHOW MOJIUTHKH B cepe MOATOTOBKH
pabouux kaapoB u JIIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259). Coz[epmaHHe
nporpammbl «DU3UKa» HANIPABICHO HA JIOCTHXKCHHUE CIICTYIONIUX IICJICH:
OCBOEHHUE 3HAHUU O (QyHIAMEHTANIBHBIX (DU3MUYECKUX 3aKOHAX M MPUHIMIMAX, JIEKALIUX B
OCHOBE COBpEMEHHOW (pH3MUecKOoi KapTHHBI MUPa; Han0O0JIee BAKHBIX OTKPHITHIX B 00JaCTH
(GU3MKYM, OKa3aBIIMX OIpEACTSIoNlee BIUSHUE HA pPa3BUTHE TEXHUKU U TEXHOJIOTHUU;
METOAaX HaAyYHOTO IMO3HAHUS PUPO/IBI; - OBJIQJICHUE
YMEHHSIMH MPOBOJIUTH HAOIIOIEHUS, TUIAHUPOBATH U BBHITIOJIHATH SKCIIEPUMEHTHI, BBIIBUTATh
TUIIOTE3bI U CTPOHUTH MOJISIIH, IIPUMEHSTH IMOJIYYCHHBIC 3HAHUS 110 GU3UKE I OOBSICHCHUS
pa3HoOOpa3HbIX (U3NYECKUX SIBICHUNW W CBOMCTB BEIIECTB; MPAKTUYECKU HCIOIB30BATh
(u3nUYecKre 3HaHUS; OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POpMAITUH;
- pa3BUTHUE MO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYyAIbHBIX U TBOPUYECKHX CHOCOOHOCTEH
B MpOIECCE MPUOOPETEHUS 3HAHUM M YMEHUU 1O (U3UKE C UCIOJIB30BAHUEM Pa3JIMUHBIX
HMCTOYHUKOB MHGOPMAIIUU U COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTUH;
- BOCIIUTaHUE YOEKJICHHOCTA B BO3MOKHOCTHU IMO3HAHUS 3aKOHOB MPUPO/IbI, UCIIOIb30BAHMS
JNOCTUXKEHUM (PU3UKKU Ha OIaro pa3BUTHS YEJIOBEUECKON IMBUIIM3AIMM;, HEOOXOIUMOCTHU
COTPYJHHYECTBA B IIPOIIECCE COBMECTHOTO BBIMOJTHEHUS 3a/a4, YBOXKUTEIBHOTO OTHOIIECHUS
K MHEHHIO OIIMOHEHTa MPHU OOCYXICHHH MPOOIEM €CTECTBEHHO-HAYYHOTO COICpKaHUS;
TOTOBHOCTH K MOpPaJIbHO-3TUYECKONW OLIEHKE WCIOIb30BAHUS HAYYHBIX JOCTHXKCHHM,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY’KAIOIIEH CPEbL;
- HCIOJb30BaHME MPUOOPETCHHBIX 3HAHWM M YMEHHUH JUIsl PEIICHUS] MPAKTUYECKUX 3a/1ad
MOBCETHEBHOM KHU3HU, oOecreueHus: 0e30MacHOCTH COOCTBEHHOHW KHM3HH, PallMOHAIBHOTO
MIPUPOJIOTIONBE30BAHUS U OXPAHBI OKPYKAIOIEH Cpebl 1 BOZMOKHOCTh MTPUMEHEHHUS 3HAaHUN
MIPH PEIICHUH 33]]a4, BOZHUKAIOIIUX B MOCIEIyIoMIel MpodeccuoHaNbHOM 1eATeTbHOCTH.

B mporpamMMmy BKJIIOYEHO cojepiaHHe, HalpaBlIeHHOE Ha (POPMHpPOBAHUE y CTYJIEHTOB
KOMIIETEHIIMH, HEOOXOAUMBIX Mg KadectBeHHoro ocsoeHus OIIOII CIIO na 6ase
OCHOBHOTO 00miero o0pa3oBaHHsi € TIOJYYEHHEM CpEIHEro oO0mero oOpa3oBaHUs;
MpPOrpaMMbl  TIOJATOTOBKM  KBAaTU(UIMPOBAHHBIX pabouMXx, CIyXalluX, MPOrpaMMBbI
MOArOTOBKHU crienuanuctoB cpeanero 3seHa [ITTKPC

[IporpamMmma y4yeOHOU IUCHUIUIMHBI «DU3WKa» SBISAETCS OCHOBOW N Pa3pabOTKU
pabouux TmporpamMM, B KOTOpPBIX TNpodeccruoHaabHble 00pa3oBaTelbHbIE OpraHU3aIlNH,
peanusyromne 00pa3oBaTeIbHYI0 MPOrpaMMy CPEIHEro OOIIero oO0pa3oBaHUs B Mpeaernax
ocBoerust OITIOIT CIIO na 6a3e oCHOBHOTO O0IIET0 0O0pa30BaHUsA, YTOUHSIIOT COICP’KaHHE
y4e0HOro MaTepuana, MociaeI0BaTeIbHOCTh €r0 U3yUeHUs, pacipe/esieHne y4eOHbIX 4acoB,
TeMaTuKy pedepaToB, WHIUBUIYATBHBIX MPOCKTOB, BHJBI CAMOCTOSTEIBHBIX PadOT, y4u-
ThIBasi crenu(UKy MporpaMM MOJATOTOBKU KBATU(UIIMPOBAHHBIX Pab0OuYMX, CIYXKAIIUX M
CHEIHAIMCTOB CPEHEr0 3BEHa, OCBauBaeMoi Mpodeccuu Win CrenualbHOCTH.

[TporpaMMa MOKET HCIOIB30BATHC APYTUMHU MPOPECCHOHANBHBIMU 00pa30BaTEIbHBIMU
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OpraHM3alsIMH, pPeaTU3yIOIMIMH 00pa30BaTeNbHYI0 MPOrpaMMy CPEIHEro OOIIero
obpazoBanus B npeaenax ocoerus OIIOIT CITO na 6aze ocHOBHOTO 00I1IeT0 00pa3oBaHUs
[IKPC .

OBIIAS XAPAKTEPUCTUKA YYEBHOU JUCIHUATIIAHBI «®U3UKA»

B ocHoBe yueOHON aucrumiuHbl «PHU3UKa» JEKUT YCTaHOBKA HAa (HOPMHUPOBAHHE Y
00yyaeMbIX CUCTEMbI 0A30BbIX MOHATUN (DU3MKM U MpPEACTaBIECHUI O COBpeMEHHOH (u3u-
YEeCKOM KapTHHE MHUPA, a TaKXKe BBIPaOOTKAa YMEHHUH MPUMEHATh (PU3MUECKUE 3HAHUS KaK B
poeCCUOHATILHOMN EATEIbHOCTH, TaK U JUISl PELLICHUs AKU3HEHHBIX 3a/1a4.

MHorue noioxeHusi, pa3BuBaeMble (PU3UKOM, paCCMAaTPUBAIOTCS KaK OCHOBA CO3IaHUS U
UCIOJIb30BaHUS MH(POPMALMOHHBIX U KOMMYHMKaIMOHHbIX TexHonoruit (MKT) — onHoro
13 HanOoJiee 3HAYMMBIX TEXHOJOTHUECKUX JOCTHKEHHI COBPEMEHHOM LIMBUIIA3AIINH.

dusmka AaeT K4 K TOHUMAHUIO MHOTOYMCIIEHHBIX SIBJIEHUI M MPOLIECCOB OKpYXkKaro-
Iero Mypa (B €CTeCTBEHHO-HAYYHBIX 00JACTAX, COIMOJIOTUU, SKOHOMHUKE, SI3bIKE, JTUTEpa-
Type u ap.). B ¢usuke popmupyrorcs MHOrHE BUABI IEATEIBHOCTH, KOTOPbIE UMEIOT METa-
MpeaMeTHBIN XapakTtep. K HUM B mepByto odepeib OTHOCATCS: MOJICIHPOBAHNE OOBEKTOB U
IIPOLIECCOB, NPUMEHEHHUE OCHOBHBIX METOJOB II03HAHUs, CHCTEMHO-MH()OPMALMOHHBINA
aHaym3, (GOpMYJIMPOBAHUE TUIOTE3, aHAIM3 W CHUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMa-
TU3alUsl, BbIIBJIEHUE IPUUYMHHO-CIICACTBEHHBIX CBs3€H, IMOUCK AaHaJOroB, YIpPaBJIECHUE
00BbEeKTaMu U mporeccamMu. VIMEHHO 3Ta JUCHUIUIMHA MO3BOJISET TO3HAKOMHTD CTYICHTOB C
Hay4YHBIMM METOJaMM IO3HAHUS, HAYUYUTh MX OTJIMYATh THIOTE3y OT TEOPHUU, TEOPUIO OT
HKCIIEPUMEHTA.

@dusmuka UMeeT OYeHb OOJIBIIOE M BCEBO3PACTAIOLIEE YMCIO MEXAUCLUIIMHAPHBIX CBS-
3ei, MpUUYeM Ha ypOBHE KaK MOHATHUIHOTO ammapaTa, Tak W MHCTpyMeHTapusa. CkazaHHOE
MIO3BOJISIET PAacCMaTpUBaTh (PU3UKY KaK METaJAUCLUUIUIMHY, KOTOpas IMpPeJoCTaBiIsIeT MEeX-
JTVCUUTUTMHAPHBINA S3bIK 7151 ONMCAHUS HAYIHOW KapTHHBI MUPA.

dusmka ABISIETCS CUCTEMOOOpa3yIOIUM (PaKTOPOM Ul €CTECTBEHHO-HAYUYHBIX YUEOHBIX
MPEIMETOB, TOCKOJIBKY (DM3MYECKHE 3aKOHBI JIKAT B OCHOBE COJCPKAHUA XUMHH, OHO-
JoruM, reorpaduu, acTPOHOMHUHM U CIEUUAIBHBIX JUCLUIUIMH (TEXHHWYECKas MeXaHHKa,
AJIEKTPOTEXHUKA, DJIEKTPOHWKA W Jp.). YueOHas aucuuiuinHa «Dusmka» co3maer yHH-
BepcalbHyl0 0a3zy uid M3ydeHHUs oOuienpo(ecCHOHANbHBIX U CIEHUANbHBIX TUCIMILIMH,
3aKJaapIBas pyHAaMEHT [T OCIETYFOIIEro OOyYeHHUs CTYICHTOB.

OObnanast JOrMYecKoW CTPOMHOCTBIO M ONUPAsCh Ha SKCIEPUMEHTANbHbIE (AKTHI,
yueOHas gaucuuiuimHa «@Pm3ukay (GOpMHUpPYEeT Yy CTYACHTOB TIOJJIMHHO HAaydHOE
MupoBo33peHue. dusnka sBISETCS OCHOBOM yUY€HHMs O MaTepUAIbHOM MHpE M pelIaeT
MpOOJIEMBI 3TOTO MUpA.

N3yuenne ¢pu3uku B NpodeccHOHANTBHBIX 00pa30BaTeIbHBIX OpraHU3aLUAX, peau3yio-
X 00pazoBaTeNbHYIO0 MPOrPaMMy CPEIHEro OOIIero o0pa3oBaHUs B IMpeesiax OCBOSHUS
OIIOIT CIIO nHa 6a3e ocHOBHOTO 001Iero o0pa3oBaHUs, IMEET CBOM OCOOCHHOCTH B 3aBH-
CUMOCTH OT TIporisi podecCuOHaTBFHOTO 00pa30BaHUsA. DTO BBIPAKAETCSA B COJACPKAHUU
00y4yeHMs, KOJMYECTBE 4YacOB, BBLACISAEMBIX HAa H3yU€HHE OT/ENbHBIX TEM IPOrpaMMBbl,
rTyOMHEe WX OCBOCHHS CTYJCHTaMH, 00bEeME M XapaKTepe MPaKTHYECKUX 3aHSATHH, BHIAX
BHEAYJIUTOPHOM CaMOCTOATENBbHOM paboThI CTYICHTOB.

[Tpu ocBoenun npodeccuit CI1O u cnenuansHoctelr CIIO ectecTBEHHO-HAYYHOTO IMPO-
¢una npodeccuoHanbHOro obpasoBaHus Qu3MKa uzydaercss Ha 0azoBoM ypoBHe PI'OC
cpennero oodmero oopazoBanus, mpu ocBoeHnu npodeccuit CIIO u cnermansHOcTe CITO
TEXHUYECKOTO MpoduiIst mpodeccuoHaIbHOro 00pa3zoBanus (hU3MKa U3ydaercs Oosiee yriy-
ONeHHO, KaK NmpoduIbHas ydeOHash TUCIUIUIINHA, YUYUTHIBAIOIIAs CIEIH(PHUKY OCBanBaeMbIX
npodeccuil WM CrenualbHOCTEH.

[Tpu ocBoenuu npodeccuii CIIO u cnenumansHocTeit CITO counanbHO-3KOHOMHYECKOTO
U TyMaHUTapHOro mnpoduieil mnpodeccuoHanbHOr0o o00pa3oBaHMsA (HU3MKA H3Yy4aeTcsl B
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COCTaBe WHTETPUPOBAHHON y4yeOHOU mucuuruimHbl «EcTecTBO3HaHME» 00s3aTENBHOM
npeameTHou oomactu «EctectBennbie Hayku» GI'OC cpennero oo6iero oopa3oBaHus.

B conepxxannu yueOHOM MUCHMIUIMHBI 1O (DU3MKE MPU MOATOTOBKE OOYYarOIIUXCs IO
npodeccusiM U CrenUalIbHOCTIM TEXHUYECKOro Mpoduisd npodeccuoHalbHOTO 00pa3oBaHus
NpOGUIBHON COCTABISIOMICH ABISETCS pa3fiesl « ANEKTPOJUHAMUKAY», TaK KaK OOJBIIMHCTBO
npodeccuii ¥ cHeUMaTbHOCTEH, OTHOCSIIUXCS K 93TOMY MHpoQuito, CBA3aHbl C
JJIEKTPOTEXHUKOU U IIIEKTPOHUKOM.

Copepxanue yueOHOW AUCHMILIUHBI, pealnu3yeMoe Mpu MOArOTOBKE OO0y4arouuxcs Mo
npodeccusM U CHENHATBHOCTSM €CTECTBEHHO-HAYYHOTO MpopmiIs MpodhecCHOHATbHOTO
o0Opa3oBaHMs, HE UMEET SBHO BbIPAXEHHOW NPO(GUIBHONW COCTaBISIOLICH, Tak Kak Mpo-
deccun U CrenUanbHOCTH, OTHOCSALIMECS K 3TOMY Npoduiro oOydeHHs, HE WMEIOT Ipe-
HMMYILIECTBEHHOM CBSI3U C T€M WM MHBIM pazfenoMm ¢uszuku. OIHAKO B 3aBUCUMOCTU OT
nosrygaemoit npodeccun CITO mnm criermanbHocTH CIIO B pamkax eCTECTBEHHO-HAYYHOTO
npoduis npodeccuoHaNbHOr0 00pa30BaHUs MOBHIIIIEHHOE BHUMAaHNUE MOXET OBITh YJIEICHO
u3ydeHuro pasaena «MonekymspHas (usuka. TepMoauHAMUKa», OTACIBHBIX TEM paszena
«ONEeKTPOIUHAMUKa» U OCOOEHHO TE€M 3KOJOTHYECKOIO COAEpkKaHMsI, MPUCYTCTBYIOLIUX
IIOYTHU B KaX10M pa3Jere.

Teopernueckue cBeaeHUs M0 GU3MKE JTOMOTHSIIOTCS JEMOHCTPALMSIMH U J1a0OpAaTOPHBI-
MU paboTaMu.

Hzydyenne o06meobpazoBaTeNnbHON y4eOHOM AMCHUIUIMHBL «DHU3uKa» 3aBepliaeTcs
MOJIBEICHUEM HUTOTOB B (hopMe udQepeHIIMPOBAHHOTO 3a4eTa WM K3aMEHa B pPaMKax
MIPOMEXYTOYHOM arTecTanuu cTyAeHToB B npouecce ocBoenus OITOIT CIIO ¢ nonxyyennem
cpennero obmiero oopazosanus [TITKPC .

MECTO YYEBHOM JUCIUILIAHBI B YYEBHOM ILJTAHE

YueOnast gucuuminHa «Pusnkay ABISETCS yueOHBIM MPEAMETOM MO BBIOOPY U3 00s-
3atenbHOU TpeaMmeTHon obnactu «EcrectBennnie Hayku» OI'OC cpeanero obmiero obpa-
30BaHUA.

B mpodeccuonanbHbix 00pa3oBaTeIbHBIX OpraHU3aLUAX, pPEaTU3YIOIIUX 00pa3oBa-
TEJIbHYIO MporpaMmy cpeaHero odmiero oOpasosanus B npeaenax ocsoenus OITOIT CIIO na
0a3ze OCHOBHOrO o00rmiero oOpazoBaHus, ydyeOHas aucHuIuimHa «Du3ukay u3ydaercs B
obmmeoOpa3zoBarenbHoM 1uKiIe yyeOHoro miana OITOIT CITO na 6a3e oCHOBHOro oOIIEro
o0Opa3oBaHus C ModydeHueM cpeaHero obmero oopazoanus [IITKPC.

B yueOnpix mmanax IIIIKPC mecto yuyeOHol aucuumiuinHbl «Pu3uka» — B COCTaBe
0011e00pa3oBaTeIbHbIX YUEOHBIX TUCIUIUIMH 10 BBIOOPY, (GOPMUPYEMBIX U3 00s13aTEIbHBIX
npenMeTHeix obnacteit ®I'OC cpennero obmiero obpazoBanus, Ans npodeccuit CIIO u
cnernansHocTeil CITO cooTBeTCTBYIOMIErO MPoduiIs NpodecCuOHaTFHOTO 00pa30BaHMUS.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCITATLIAHBI

OcBoenue conepxkaHusg ydeOHOW aucuuiuinHbl «@Dusnka» 00ecnednBaeT JOCTHKEHHUE
CTYJAEHTaMH CJIENYIOLUINX PE3YJIbTaTOB:
* JIMYHOCTHBIX:

- YyBCTBO IOPJOCTH M YBOXEHUS K UCTOPHM U JOCTHXKEHUSIM OT€UECTBEHHOU (H3U-
YecKoM Hayku; (pU3UYECKH IpaMOTHOE MOBEJAEHHE B MPOPECCHOHATBHON JesTelNb-
HOCTH U OBITY IpU OOpalleHuu ¢ mpubopaMu U yCTPOUCTBAMH;

- TOTOBHOCTh K MPOJOKEHHIO 00pa30BaHUS W TOBBIIIEHUS KBATU(DHUKAIMK B H3-
OpaHHO#M TpoQecCHOHANBHON NeATENFHOCTH U 0OBEKTUBHOE OCO3HAHHME oM (u-
3UYECKHUX KOMIIETEHIIUH B 3TOM;

- YMEHHE HCIIOJIb30BaTh JOCTHKEHHMS COBPEMEHHOW (pHU3MUecKoi Hayku U (usmnue-
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CKHUX TEXHOJIOTHH /ISl MOBBIICHUSI COOCTBEHHOTO HHTEIICKTYalbHOTO Pa3BUTHUS B
BBIOpAHHOU MTPOPECCHOHAIBHON e TEHHOCTH;

YMEHHE CaMOCTOSITEIILHO JOOBIBAaTh HOBBIC NIl ce0sl (pU3UUeCKue 3HAHUS, UCIIOIb-
3ysl JUTsl TOTO JIOCTYITHBIC HCTOYHHKH WH(OPMAIINH;

YMEHHE BBICTPaWBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIEHUS B KOMAaHJE IO pelle-
HUIO OOIIMX 3a/1ad4;

YMEHHE YIIPABJISATh CBOCH IMO3HABATEIHHON JEATEIILHOCTHIO, IPOBOJIUTH CAMOOIICH -
Ky YPOBHS COOCTBEHHOT'O HHTEJUICKTYaIbHOTO Pa3BUTHSI,

¢ MCTAIIPpCAMCTHBIX:

UCIIOJIb30BAaHUE PA3IMUYHBIX BUJOB [1O3HABATEJIbHOM JAEATEIBHOCTU JJIS PEIICHUsS
¢u3nueckux 3agad, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMA (HAOIIOJCHMS,
ONUCAHMsI, U3MEPEHHUS, IKCIEPUMEHTA) AJsl U3YyYEHMsI pa3iIM4YHBbIX CTOPOH OKpY-
JKaIoIeH JeMCTBUTEILHOCTH;

UCIIOJIb30BAHUE OCHOBHBIX HHTEJUIEKTYallbHBIX OIEpalMi: IOCTAaHOBKHU 3ajlayu,
(GopMyIHpOBaHUS THIIOTE3, aHAIM3a M CHHTE3a, CpaBHEHMs, 00OOIIEHHS, CUCTE-
MaTHU3allii, BBISIBICHUS IPUUUHHO-CIIEACTBEHHBIX CBSI3€H, IOUCKA aHAJIOroB, (op-
MYJIMPOBAHUS BBIBOJIOB JJISi M3YyUCHHS PAa3JIMYHBIX CTOPOH (PH3HUECKUX OOBEKTOB,
SBJICHUHA U INPOLIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOIUMOCTh CTAJIKMBATHCSA B
npodeccuoHanbHOM chepe;

yYMEHHUE I'eHEepUpOBaTh MJEH U ONpPEAENATh CPEeCTBA, HEOOXOIUMBbIE Ul MX pea-
JM3aIHN;

YMEHHE HCHOJb30BaTh pa3jIMyHble WCTOYHMKH JAJIS MOJYy4YeHHs (U3NUECKON HH-
¢dopmanuu, OIEHUBATH €€ JOCTOBEPHOCTD;

YMEHHUE aHaIU3UPOBATh U MPEICTABIATh HH(POPMAIUIO B pa3IMYHBIX BUJAX;
yYMEHHUE MyOIMYHO MPEACTABIATh PE3yJIbTaThl COOCTBEHHOTO MCCIICAOBAHUS, BECTH
JUCKYCCUH, JOCTYITHO M FapMOHMYHO coyeTas cojep:kaHue U (opMbl MpeacTas-
asieMoit nHdopMaumy;

¢ IPCAMCETHBIX !

c(OpMUPOBAHHOCTh MPEJICTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHON Ha-
YYHOW KapTHHE MUpa; NOHUMaHHe (PU3UYECKOM CyIIHOCTH HabaoaaeMslx Bo Bee-
JICHHOM sIBJIEHUH, posin (GU3UKU B (POPMHUPOBAHUM KPYro3opa M (yHKIMOHAIbHON
IPaMOTHOCTH Y€JIOBEKA JUISl PELIEHUS PAKTUYECKUX 3a/1ay;

BJIa/ICHUE OCHOBOIIOJIAralOUIMMH (DU3MUECKUMHU MOHSATUSAMHU, 3aKOHOMEPHOCTSIMU,
3aKOHAMH M TEOPHUSAMM; YBEPEHHOE UCIIOJIb30BaHUE (PU3MUECKOW TEPMUHOJIOTHH U
CUMBOJIUKH;

BJIaJICHME OCHOBHBIMU METOJIaMH Hay4YHOTO MO3HAHUS, UCIIOJIb3YEeMbIMU B (PU3UKE:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

yMeHHus1 00pabaThiBaTh pe3yJbTaThl H3MEPEHHH, OOHApYyX HUBaTh 3aBUCHUMOCTb
MeXy (PU3NUYECKMMH BEIMUYUHAMU, OOBSICHATH MOJIYUYEHHBIE PE3yNbTaThl U J1€JIaTh
BBIBO/IbI;

c(OpMUPOBAHHOCTh YMEHUS pelIaTh PU3NUYECKHUE 3a/1a4H;

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATh MOJYUYCHHbIE 3HAHUS A7 OOBSICHEHUS
YCIIOBUHM MPOTEKaHUs PU3NYECKUX SIBICHUN B IPUpPOJE, NPodeCcCUOHATBHON chepe
Y 11 IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEAHEBHON KU3HU;
c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU 110 OTHOUIEHHIO K (pU3NYECKOH HHPOP-
Maluy, oJIy4aeMoi U3 Pa3HbIX HICTOYHHUKOB.

COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

Bsenenue
Oduznka — QyHAaAMEHTaIbHAs HAyKa O PUPOJE.



EcTtecTBEeHHO-HAy4YHBIN METOJ MO3HAHUS, €r0 BO3MOKHOCTH U TPAHULIBI IPUMEHUMOCTH.
DKCHepUMEHT M Teopus B Ipolecce MO3HaHUsA NpHUponbl. MojaenupoBaHue (PU3NYECKUX
SBJIGHUH W IpoueccoB. Poib sKkcnepyMMeHTa M TEOpUU B INPOILECCE MO3HAHMS MPUPOJBL.
Ouznyeckas BenuuuHa. llorpemrHoct u3mepeHudt ¢usnueckux BenuyuH. Dusnueckue
3aKOHBI. ['paHUIBl TPUMEHUMOCTH (pU3MYECKHX 3aKOHOB. [loHsATHE O QU3MUECKON KapTHHE
mupa. 3Hauenue pusuku npu ocBoeHuu npodeccuii CI10O u cnenmansuocteit CITO.

1. Mexanunka

Kunemaruka. Mexannueckoe nemwxkenue. [lepememenue. [1yts. Ckopocts. PaBHOMEpHOE
IIPSIMOJIMHENHOE JABWXKEHUE. YCKopeHue. PaBHONEpeMEHHOE NPSIMOJIMHEMHOE IBHKCHHE.
CBoboaHoe nanenue. JIBmkeHue tena, OpoIeHHOro Mo yriioM K TOpu3oHTy. PaBHOMepHOe
JIBUKEHHE 110 OKPYKHOCTH.

3akonbl Mexanuku HeroTona. [lepBbiii 3akoH HetoTona. Cuna. Macca. Umnynsc. Bropoi
3akoH HproToHa. OCHOBHOW 3aKOH KJIacCMUECKOW IuHamMuku. Tperuil 3akoH Herorona.
3akoH BceMHupHOTo TsaroreHus. ['paButanmonnoe noiue. Cuna Tsokectu. Bec. Crocobs! u3-
MepeHUst Macchl Tel. CUilbl B MEXaHUKE.

3aKOHBI COXpaHEHUsI B MEXaHUKE. 3aKOH COXPaHEHUsl UMITyJibca. PeakTUBHOE IBUKEHHUE.
Pabora cunbl. PaboTta nmoreHimansHeix cwit. MomHocts. DHeprust. Knnetndeckas sHEprus.
[loTrenuumanpHass sSHeprus. 3aKOH COXpPaHEHUsT MEXaHW4YecKoW »sHepruu. IIlpumenenue
3aKOHOB COXPAHEHUS.
JlemoHcTpamuu

3aBUCHUMOCTb TPAEKTOPUHU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO IBUKEHUSI.

3aBUCHMOCTh YCKOPEHUs Teja OT €r0 Macchl U CUJIbL, IeHCTBYIOIIEH Ha Teno. CloxeHue

CHII.

PaBeHCTBO M IIPOTUBOMOJIOXKHOCTh HANpaBICHUS CUJI AEMCTBUSI U MPOTUBOJACHCTBUS.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

Cunel TpeHuUsL.

HesecomocTs.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.
JlabopaTopHbIie pabOTHI

HccnenoBanue IBUKEHUS Tela MO IEHCTBUEM TIOCTOSIHHON CHJIBIL.

W3ydeHue 3aKoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHne MEXaHMYECKON PHEPTUU MPHU JABMKEHUU Tejla MOJ JEHCTBUEM CHII TSKECTH
U yIIPYTOCTH.

CpaBHeHue paboThl CUIIbI C U3MEHEHHEM KMHETHYECKON SHEPTUu Tea.

N3ydyeHne 3aKOHOB COXpaHEHMsI Ha MpHUMeEpEe yjapa IapoB U OaJUIMCTHYECKOTO MasT-
HUKA.

N3yuenne ocoOEHHOCTEN CUITBI TPEHUS (CKOJIBKEHHUS).

2. OCHOBBI MOJIEKYJISIPHOI (PU3NKH ¥ TEPMOTHHAMUKH

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON Teopuu. MneanbHblil ra3. OCHOBHBIE MTOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKON Teopuu. PazMepsl 1 Macca MoOJIEKyl M aTOMOB. bpoyHOBCKoe
neuxenue. Juddysua. Cunbl U SHEprusi MeXMOJEKYISIpHOTO B3auMmozeicTsus. CTpoeHue
ra3o00pa3HbIX, )KUJIKUX U TBEpIbIX Ted. CKOpOCTH ABMKEHHMS MOJEKYJI U MX H3MEpEHHE.
Wneanbnsbiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KUHETHYECKOW TEO-
pun razoB. Temmeparypa u ee u3MepeHue. ['a30Bble 3aKOHBL. AOCONIOTHBIM HYJb TeMIle-
patypsl. TepMonuHaMuyeckas IIKajla TeMIEpaTypbl. YpaBHEHHE COCTOSHUS HJICAIbHOTO
ra3a. MossipHas ra3oBast IOCTOSIHHAS.

OcHoBbl TepMoguHaMUKUA. OCHOBHBIE MOHSTUS U ONpenelneHus. BHyTpeHHss sHeprus
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cucTeMbl. BHYTpeHHsIs1 SHeprus uaeanbHoro ra3za. PaboTa u Teruora kak GopMbl Tiepeaadn
SHeprur. TermmoeMKOCTh. Y IelibHas TeIIOEMKOCTh. Y paBHEHHE TerioBoro 0ananca. [lepoe
Hayajio TepMOAMHAMUKHU. AnuabatHblii nporecc. [IpuHIMD OEHCTBUS TEMIOBOM MAaIWHBL
KIIZl termoBoro neurarens. Bropoe Hauano tepMoarHaMuKH. TepMoauHaMuyecKas IIKaia
TeMneparyp. XoJaoAuibHble MallluHbl. TerioBele qBurarenu. OXpaHa MpUpobL.

CgoiictBa mapoB. Vcnapenue u koHjeHcaius. HachIeHHbI map U ero cBoiicTBa. AO-
COJIIOTHAsE M OTHOCHUTEJbHAs BIIAXXHOCTh Bo3ayxa. Touka pocwl. Kunenue. 3aBucumocTthb
TeMIlepaTypbl KUIIEHUs OT JaBieHusd. [leperperslil nap U €ro UCIOJIb30BAHKNE B TEXHUKE.

CBolicTBa KXUAKOCTEH. XapaKTEpUCTUKA JKUJIKOTO COCTOSHUS BellecTBa. [loBepxHOCT-
HBII CJIOM JKMJIKOCTU. DHEPrusi MOBEPXHOCTHOIO CJosl. SIBIEHUS Ha rpaHULE KUAKOCTH C
TBEpbIM TeJloM. KanusuisipHbie sSiBICHUS.

CaoiicTBa TBEepAbIX Tel. XapaKTEPUCTUKA TBEPIOIO COCTOSHHUS BEIIECTBA. YIIpyrue
cBOMcTBa TBepAbIX Tesl. 3akoH ['yka. MexaHuueckue CBOICTBa TBEpABIX Tel. TeruioBoe
pacuIMpeHue TBepbIX Tel U xkuakoctel. [ImaBnenue u kpucrammsanus.

JlemoHCTpanuu

JIBukeHre OpOyHOBCKHX YaCTHII.

Huddyszus.

M3meHeHue AaBlieHus ra3a ¢ U3MEHEHUEM TEMIEPaTyphl IPU MOCTOSIHHOM 00BbEMeE.

N3otepmuueckuii 1 n300apHBIN MPOIECCHI.

V3MmeHeHne BHYTPEHHEH SHEPTryuu Tel IPU COBEPIICHUHN PAOOTHI.

Mojenu TEIUIOBBIX ABUTATEIEH.

Kunenue Boibl IpU NOHUKEHHOM JaBJICHUU.

IIcuxpoMeTp u TUTPOMETP.

SIBneHns MOBEPXHOCTHOIO HATSYKEHUS U CMAYMBAHMSL.

Kpucramisl, amopdHbIe BelecTBa, )XUAKOKPUCTALUTUICCKUE TeIa.

JlaGopaTopHbIie pabOThI

N3mepenne BIaKHOCTH BO3yXa.

W3mepeHre noBepXHOCTHOTO HATSHKEHUS )KUIKOCTH.

Habmonenne mpouecca Kpucraumszauuud M3ydenune npedopmanmu — pacTsDKEHUS.

N3yueHune TeniaoBoro pacuimpeHus TBEpAbIX Tell.

N3ydyeHne ocOOEHHOCTEN TEMI0BOIO PacIiupPEHUs. BOBI.

3. DJIeKTpoAMHAMHUKA

DJIEKTpUUYECKOE ToJIe. DJIEKTPUYECKHE 3apsapl. 3aKOH COXpAaHEHHUs 3apsja. 3aKkoH
Kynona. Onexrpudeckoe mosie. HampsikeHHOCTh aekTpudeckoro mouist. [Ipunmmn cymep-
no3uiuu nonei. Pabora cun snextpoctatnueckoro mois. [lorenuwman. PasHocTs moteH-
II1aJI0B. 3KBI/IHOTGHHI/I2U'II>HI)IC HOBCpXHOCTI/I. CBSISI: MC)KI[y HaHpH)KeHHOCTI)I-O 158 pa3HOCTI)IO
MOTEHIMAJIOB 3JEKTPUUYECKOTO MoJisA. Ju3neKkTpuku B snektpudeckoM nosie. Ilonmspuzanms
TuINeKTpuKoB. [IpoBogHuku B anexTpudeckom mose. Konmencaropsl. CoeanHEHHE KOH-
JICHCATOpOB B OaTapero. DHeprus 3apsHDKEHHOTO KOHAECHCATOpa. DHEPrusl AJIEKTPUYECKOTO
IOJISL.

3aKOHBI TIOCTOSTHHOTO TOKA. Y CIIOBUS, HEOOXOAUMBIE /I BOSHUKHOBEHUS U TMOAJIEpKa-
HUS JIeKTpUdeckoro Toka. Cuiia Toka M TUIOTHOCTH TOKa. 3akoH OMa i yyacTKa memnu 0e3
O/JIC. 3aBUCHMOCTH AJIEKTPUYECKOTO COMPOTHUBICHHUS OT MaTepuana, JJIUHbBl U IUIOLIAAN
Honepequro CCUCHUA HpOBOJIHI/IKa. 3aBI/ICI/IMOCTI) 3JICKTpI/IquKOFO COHpOTI/IBJ'IeHI/ISI
MPOBOJIHUKOB OT TEMIIEPATyphl. DIEKTPOABUKYIIAS CUJIa UCTOUYHUKA TOKa. 3akoH OMma i
nonmHou 1enu. CoenumHeHue NPOBOAHUKOB. CoequHEHHWE WCTOYHHUKOB DJIEKTPUUYECKON
sHepruu B Oarapero. 3akoH Jlxxoyns—Jlenma. Pabota 1 MOIIHOCTH SJEKTPUUECKOTO TOKA.
TermtoBoe neiicTBIE TOKA.

DneKTpuYecKuii TOK B MOIyNpoBogHHKaX. CoOCTBEHHAas MPOBOJWMOCTH MOIYIPOBO/I-
HUKOB. [TomynpoBoiHUKOBBIE TPHUOOPHI.



MaruauTHoe noJjie. BeKTOp MHIYKIIMKM MarHuTHOIO 1oJisl. /[elicTBMEe MarHUTHOTO IOJIs Ha
MPAMOJIMHENHBIA TPOBOJAHUK C TOKOM. 3akoH Ammepa. BzaumopeiictBue TOKOB. MarHurt-
HBIA MOTOK. PaboTa 1mo mnepeMeriennio mMpoBOAHUKA C TOKOM B MarHUTHOM mouie. [leiicTBue
MarHuTHOTO IOJIsl Ha ABMKyIuiica 3apsaa. Cuna Jlopenna. Onpenenenue yaeapHOro 3apsia.
YckopuTenu 3apsyKeHHBIX YaCTHII.

OJIEKTpOMarHuTHasE MHIYKLUUs. DJNEKTPOMArHUTHAas WHAYKIUSA. BuxpeBoe snexrpude-
ckoe nosie. CaMOMHAYKIHS. DHEPTUs MarHUTHOT'O TOJIS.

JeMoHcTpaunun

B3anmonenicTBre 3apsyKeHHBIX TEIL.

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

Ju3IeKTpUKU B 3JIEKTPUYECKOM TI0JIE.

Konpaencaropsi.

TennoBoe neiCTBHE IIEKTPUUECKOTO TOKA.

CobcTBeHHas U TPUMECHAask TPOBOAUMOCTh TOTYIIPOBOIHUKOB.

IToynnpOBOTHUKOBBIN TUOA.

Tpaunzucrop.

OmneiT OpcTena.

B3anMozeiicTBre POBOJJHUKOB C TOKAMH.

OTKJIOHEHHUE HIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

DIIEKTPOABUTATEND.

DNEeKTPOU3MEPUTENBHBIE IPUOOPBHI.

DJIEKTPOMAarHuTHasl MHIYKLHUS.

Onbitel Dapages.

3aBucuMocts DJIC CaMOMHIYKIMHM OT CKOPOCTHM HM3MEHEHHUs CHJIbI TOKa U WHIYKTUB-
HOCTH IIPOBOJTHUKA.

Pabora anekrporeneparopa.

Tpauchopmarop.

JlaGopaTopHbIie pabOThI

N3yuenue 3akoHa Oma 11 ydacTka LeMH, MOCIeI0BaTEbHOTO U MapajlIeIbHOTO COEIU -
HEHHUSI IPOBOJHUKOB.

N3yuenue 3akona OMa /1j1s IOJTHOW LIEMH.

N3yueHue siBIEHUS SIEKTPOMArHUTHONW MHIYKIUU.

Ornpenenenne k03P GUIIUEHTA MTOJIE3HOTO ACHCTBHUS AIEKTPUIECKOTO YaHHUKA.

OrnpeneneHne TeMrepaTypbl HUTH JIaMIIbl HAKaJIUBaHUSI.

Onpenenenne DJIC u BHyTPEHHETO COMPOTUBIICHUSI HCTOYHUKA HATIPSKEHUSI.

4. Koae0aHUS ¥ BOJHBI

Mexannueckue konebanus. KonebarenbHoe nprkeHue. ['apMoHHuUeckue KojaeOaHMs.
CBoOOaHbIE MeXaHUYeCcKHe KoJjieOanusa. JIMHelHble MexXxaHM4YecKHue KoJjieOaTelIbHbIE CH-
creMsbl. [IpeBpareHne sHepruu mnpu KosiebarenbHOM JABMKeHHH. CBOOOJHbBIE 3aTyXaloliue
MexaHH4yecKue Konebanus. BeiHyX/IeHHbIE MEXaHUUYECKHE KOeOaHusl.

VYupyrue BonHbl. Ilonepednbie U MPOJOJIBHBIE BOJHBI. XapaKTEPUCTUKNA BOJIHBL. Y paB-
HeHue IIockoi Oerymiei BonHbl. MHTepdepenuus BonH. IloHatue o mudpakuuu BOJH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHUE.

DnekTpoMarHuTHeIe Kojebanus. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KoJjeOanus. Ilpe-
BpallleHHe SHEpPruM B KojeOaTeIbHOM KOHTYpe. 3aTyXalollhe 3JeKTPOMAarHUTHbIE KO-
nebanusa. ['eHepaTop He3aTyXaloUMX 3JIEKTPOMAarHUTHBIX KojeOaHul. BbIHyXaeHHbIE
anekTpuueckue kojedanus. [lepemennsiii Tok. ['eneparop nepemenHoro Toka. EMxoctHoe 1
MHIYKTUBHOE CONPOTHUBIICHUS TEPEMEHHOro Toka. 3akoH OMa ISl AJIEKTPUYECKOW ILenu
NEepPEMEHHOro TOoKa. Pa0oTa W MOIIHOCTh MEPEeMEHHOro TOKa. ['eHepaTopbl TOKa.
Tpanchopmaropsl. Toku Bbicokol uacToThl. [lonmydeHue, mnepenada W pacrpeneieHue
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3JIEKTPOIHEPTUU.

DONEeKTPOMarHUTHbIE BOJIHBL. DJIEKTPOMArHUTHOE TOJIe KaK OCOObI BHUJ MaTepuu.
DOnexkTpoMarauTHele BoyHBL. Bubpatop I'epma. OTKpBITHII KosebaTenbHbId KOHTYp. M30-
operenne panuo A.C. [TonoseiM. [lonsiTrie 0 panuocss3u. [I[puMeHeHHE JIEKTPOMAarHUTHBIX
BOJIH.
JeMoHcTpaunmn

CB0OOHBIC U BBIHYKICHHBIC MEXaHUYECKHE KOJICOaHusI.

Pe3onanc.

OO0pa3oBaHue U pacpOCTPAHEHUE YIIPYTUX BOJIH.

Yacrora kojeOaHU U BBICOTA TOHA 3BYKa.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMma rnepeMeHHoOro Toka.

KoHnnieHncarop B 11enu nepeMeHHOro TOKa.

Karyiika uHIyKTUBHOCTHU B LIENTU IEPEMEHHOTO TOKa.

Pe3onanc B nociie10BaTENbHON LIETIHM IEPEMEHHOIO TOKA.

W3nyuenue v npueM 3JeKTPOMAarHUTHBIX BOJIH.

Paagunocss3eb.
JlaGopaTopHbIe pabOThI

W3ydeHne 3aBUCUMOCTH MTepHoJia KoJIeOaHU HUTSHOTO (WJIH MPYKUHHOTO) MasiTHUKA OT
JUIMHBI HUTHU (WJIA MacChl TPy3a).

NHayKTHBHBIE 1 EMKOCTHOE COTPOTUBIICHHUS B LIETIH IEPEMEHHOTO TOKa

5. Onruka

ITpupona cBera. CKOPOCTb pacIPOCTPAaHEHUs CBETA. 3AKOHBI OTPA)KEHUS U NPEIOMIICHUS
csera. [lomHoe oTpakenue. Jlmn3el. ['11a3 kak ontudeckas cucrema. OnTHIecKrue mpruoOpHI.

BonnoBsle cBoiicTBa cera. MHTepdepenuus ceera. KorepeHTHOCTb CBETOBBIX JIyyeil.
Wutepdepenus B ToHkuX mieHKax. [lomocer paBHoi Tommumubl. Kombuna Herotona. Hc-
[10JIb30BaHKE HUHTep(hEepeHIu B HayKke U TexHuke. /ludpakuus cera. Judpakuus Ha menu
B MapajuienbHbIX Ty4yax. udpakuronnas pemerka. [lousrtue o ronorpaduu. [Monmspuzamms
nonepeuHblx BOJH. [Ilomgpusanusa ceera. JIBoitHOe mydemnpenomiieHue. Ilomspounst.
Hucnepcust cBera. Buasl cnektpoB. CnekTpsl ucnyckanus. CHEKTpbl MOTJIOLICHUS.
VierpaduoneroBoe u umHpakpacHoe u3iyueHus. PeHTreHoBckue snyuu. VX mpupoma u
CBOMCTBA.
JleMoHCTpanuu

3aKOHBI OTPAKEHUS U MPETOMIICHHSI CBETA.

ITonHOE BHYTpEHHEE OTpaKEHHE.

OnTuyeckue npuoOopsI.

Wutepdepennus ceeta.

Hudpaxus certa.

ITonsapusanus ceera.

ITomyyenue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tony4eHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKH.

CnekTpockor.
JIaGopatopHble paboThI

N3ydenne n3obpaxeHus NpeaMEeTOB B TOHKOU JIMH3E.

N3yuenne natepdepeHun u Audpaxiuy cBeTa.

I'pamynpoBKa CIEKTPOCKONA U ONPEAEIICHUE ITTUHBI BOJIHBI CIIEKTPAJIBHBIX JINHAN

6. DiemMeHTHI KBAHTOBOW (PU3HKH

KBanrtoBas onrtuka. KBantoBast runore3a [lnanka. ®otonbl. BHemnuii gorosnekrpu-
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yeckuii g dext. Buyrpennuit poroaddexr. Tumsl hpoTodneMeHTOB.

®usznka aroma. Pa3BuTHe B3IUIAI0B HA CTPOCHUE BENIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
crmekTpax Bojopona. SnepHas mozens aroma. Ombitel O.Pesepdopna. Mogens atoma
Bosiopoaa nmo H.bopy. KBanTtoBbie renepatopsl.

®uznka aroMHoro sjpa. EctecTBeHHasl paJOaKTUBHOCTb. 3aKOH PaJlOaKTUBHOTO pac-
naga. CriocoObl HAOMIOACHUSI U PETUCTPALMU 3apsDKeHHBIX yacTull. Dddext Bapunosa —
YepenkoBa. CtpoeHue aToMHOro sijpa. JedexkT macchl, PHEpPTusi CBSI3M U YCTOHYMBOCTH
aTOMHBIX saep. SnepHble peakuuu. VICKycCTBEHHas paMOAKTUBHOCTh. JleeHHe TsKeIbIX
anep. llennas snepHas peakuus. Yinpasisemas LenHas peakuus. Snepssiii peakrop. Ilo-
Jy4eHHE PaJUOAKTUBHBIX M30TONOB M UX IpUMEHeHue. buonormueckoe aeicTBue paauo-
AKTUBHBIX U3JTy4YEHUI. DJIEMEHTapHbIE YaCTHUIIbI.
JeMoHcTpauuun

Dorodaddexr.

JIuneliuaThie CIEKTPHI PA3JIMYHbBIX BEIIECTB.

N3nyuenue nazepa (KBaHTOBOI'O T'€HEpaTOpa).

CYeTurK HOHU3UPYIOIIUX U3TYUYECHUM.

7. Dsoawnus BceseHHoii

Crpoenue u passutrue Bcenennoii. Hama 3Be3gnas cucrema — [amaktuka. Jpyrue
raakTuku. beckoneunocts Bceenennoi. Ilonstue o xocMonoruu. Pacumpsiromascs Bcee-
neHHas. Moaens ropsiueii Beenennoit. CtpoeHue U mpoucxoxaeHue ['anakTuk.

Opomonus 3Be3d. ['mnore3za mpoucxoxaeHuss ColHEUYHOM cucTeMbl. TepMosiaepHbIN
cunres. [Ipobnema tepmosinepHoii snepreTuxu. DHeprus CoiHIA U 3Be3/1. DBOIIOLUS 3BE3/I.
[Ipoucxoxnenre COIHEYHON CUCTEMBI.

emoncmpayuu  ConHeuHas

cucremMa (MoJIenb).

®doTtorpaduu IaHeT, ceIaHHbIe ¢ KOCMHUYECKUX 30H/I0B.

Kapra JIynsl u naHer.

Crtpoenue u 3Bororus BeeneHHoil.

IIpumepHbIe TeMbl pedepaToB (10KIaN0B),
HHIMBHUAYAJbHBIX IPOEKTOB
» Anexcanap I'puropreBud CToIeTOB — pyCcCKUN (HU3HK.
» Anekcanap Crenanosud [lonoB — pycckuil yueHslil, u3o0perarenb paauo.
* AnbpTepHAaTHUBHAs YHEPreTHKA.
» AKycTHYecKue CBOWCTBA MOJYyIPOBOIHUKOB.
» Annpe Mapu AMiiep — OCHOBOIIOJIOKHHK 3JIEKTPOIMHAMUKHU.
* ACHUHXPOHHBIN JBUTATEb.
» Actepouibl.
* AcTpoHOMHUS HAIlIUX JTHEH.
« AtomHas ¢usuka. M3otonsl. IlpumeHenne paanoakTHBHBIX H30TOMOB.
» beckoHTaKkTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.
» bunonspHsle TpaH3UCTOPHI.
« bopuc CemenoBuu Sxobu — Gu3MK U N300peTaTeb.
+ Benuuaiimume oTKpbITHS (UBHKH.
»  Buapl sanekTpruueckux pa3psaioB. DIEKTpUUYECKUE pa3psabl Ha clyK0e uenoBeka.
« Brnusgnue nedexroB Ha puznyecKkre CBOWCTBA KPUCTAILIOB.
+ Bcenennas u TeMHas MaTepusl.
» Tanuneo I'anuneit — ocHOBaTENb TOYHOTO ECTECTBO3HAHUS.
« Tonorpadus u ee npuMeHeHue.



JIBr>KeHHE Tesa IEPEMEHHON MACCBhI.

Hudpakius B HaIICH )KU3HU.

Kunkue KkpucTasibl.

3akonbl Kupxroda 11st 37eKTpUYeCcKoi 1emnu.

3aKOHBI COXPAHEHUS B MEXAHHKE.

3HayeHue OTKPBITH ["anumes.

Hrops BacuibeBnu KypuatoB — pu3HK, Oprann3aTop aTOMHON HayKH U TEXHUKH.
Hcaax HpioTOH — co3faTelnb KJIacCUU4ecKOr (U3HKH.

Hcnonb30BaHUE IIEKTPOIHEPTUM B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKU FIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs TPOYHOCTHh MaTEpUasa U €€ CBSI3b CO CTPYKTYPOU.
KoHcTpykuus u BUJIbI J1a3€pOB.

Kpuosnekrponuka (MUKpPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOIOTMU U UX UCIIOIb30BAHUE.

Jleonapno na Bunum — yueHslil 1 u300peTaTesb.

MaruutHbele u3MepeHus (MPUHUUIBI MOCTPOCHUS MPHUOOPOB, CHOCOOBI H3MEPEHUS
MarHUTHOTO TTOTOKAa, MATHUTHON UHIYKITUN).

Maiikn dapaneit — co3aaresnb ydeHHs 00 3JeKTPOMarHUTHOM IIOJI€.
Makc [lnask.

MeToa MEeUeHbIX aTOMOB.

Metoapl HaOMIOEHUS U PETUCTPAIIMN PAJAMOAKTUBHBIX U3JIyYECHUHN U YaCTHII.
MeTtoabl onpesieieHus IIIOTHOCTH.

Muxaun BacuiibeBrd JIOMOHOCOB — yYE€HBIN SHIHUKIOTEIUCT.

Monenu aroma. OnbiT Pesepdopra.

MoneKkyJIIpHO-KUHETHYECKasl TEOPUS HICATbHBIX Fa30B.

MouHus — Ta30BBbIN pa3psl B IPUPOIHBIX YCIOBHSIX.

Hanorexnomoruss — MeXIUCUMIUIMHAPHASA 00JacTh (yHIAMEHTATHHOM M TPHUKIATHOU
HayKU U TEXHUKH.

Huxoina Tecna: »xu3Hb 1 HEOOBIYAITHBIC OTKPBITHSI.

Hukonaii Konepauk — co3zaaresnp relMOLEeHTPUYECKON CUCTEMbI MUPA.
Hunbe bop — oaun U3 co3pareneid COBpeMEeHHOM QU3HKH.
Hyxneocunres Bo BeeneHHOM.

OO0wbsicHeHre (OTOCHHTE3a C TOUKH 3peHUs (PU3UKU.

Onrtuyeckue sIBICHUS B TPUPOJIE.

OTKpbITHE U TPUMEHEHUE BHICOKOTEMIIEPATYPHOU CBEPXITPOBOIUMOCTH.
IlepeMeHHBIN AIEKTPUUECKUN TOK U €TI0 IPUMEHEHHUE.

IIna3zma — 4eTBepTOE COCTOSTHUE BEIIECTBA.

[1naneTsl COTHEYHOM CHCTEMBI.

[TonynpOBOHUKOBBIE TATYUKH TEMIEPATYPHI.

[IpuMeHeHne KUJKUX KPUCTAIUIOB B POMBIIIJIEHHOCTH.

IIpuMeHeHne AIepHBIX PEAKTOPOB.

[Tpupona dheppomaruerusma.

[TpoOnemMbl 5KOJIOTHH, CBSI3aHHBIE C UCTIOJIb30BAaHUEM TETUIOBBIX MAIIIMH.
[Ipon3BoACTBO, Iepeaaya U UCIOIb30BAHUE DIIEKTPOIHEPTUH.
[Tpoucxoxnenune CoJIHEUHOW CHCTEMBI.

[Tee30nnekTpudeckuii 3pPexT ero npuMeHeHHeE.

Pa3BuTHne cpeACcTB CBSA3M U PaaMO.

PeakTuBHBIC ABUTATEH U OCHOBBI PAOOTHI TEIUIOBOI MAIIIUHBL.
PenukroBoe U3inydeHue.

PentrenoBckue nyun. Mcropust otkpeitus. [Ipumenenue.

PoxneHue 1 »BOJIIONMS 3BE3 .

Ponp K.9O. LlnonkoBCcKOro B pa3BUTUU KOCMOHABTHUKHU.



» (CBer — 3JeKTpOMarHuTHas BOJIHA.

» Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOp U OpraHU3aTOp MPOU3BOJCTBA PAKETHO-
KOCMHUYECKOW TEXHUKH.

o Cwuibl TpeHus.

» CoBpemeHHas CITyTHUKOBAsI CBSI3b.

« CoBpeMenHas ¢pusznueckas KapTHHa MUpa.

« CoBpeMeHHBIE CPEJICTBA CBA3H.

+ ConHIle — UCTOYHUK KU3HU Ha 3eMJIe.

« Tpancdopmaropsl. YiIbTpa3ByK (IOITy4eHUE, CBOMCTBA, IPUMEHEHUE).

» VYmpaBisieMblil TEPMOSIICPHBIA CUHTES.

*  YCKOpHUTENM 3apsKEHHBIX YACTHIL.

« ®dusuka 1 My3bIKa.

« ®dusuyeckue CBOMCTBa aTMOCHEPHI.

¢ ®DOTORIEMEHTBHI.

« ®orodpdexr. Ilpumenenue siBieHus Gporospexra.

« XancKpucrtuan Opcres — OCHOBOIONIOKHHUK 3JIEKTPOMAarHETH3Ma.

» UYepHble ObIPHIL.

o IlIxana 31eKTPOMArHUTHBIX BOJIH.

¢ DKOJIOTMYECKHE MPOOJIEMBbI U BO3MOXKHBIC ITyTH UX PEIICHUSI.

+ DIJEeKTpOHHAs MPOBOJUMOCTH METAIIOB. CBEPXIIPOBOAUMOCTD.

TemaTn4yeckui miaH

H Bcero B Ttom uncne
JeHOBAmHE yqe6H1,£x TeopeTnueckoe | MpakTHUYECKUE
pasiciios 3aHATHI
oOydeHue (J1abopaTopHbIe)
paboTsl, yac

1 3 4 5
Beenenue 2 2
MexaHuka 40 26 14
MonexynsipHas 30 20 10
¢du3zuka.
TepmoanHaMuKa
DNeKTpoANHAMHUKA 54 34 20
DNeKTPOMAarHUTHBIE 16 10 6
Kosie0aHusl U BOJHBI
OnTuka 14 8 6
Crpoenue aToma. 24 20 4
KBanrtoBas ¢u3uka

Hroro 180 120 60




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JIEATEJIBHOCTH

CTYJIEHTOB

Conepxxanue
00y4eHus

XapakTepucTuka OCHOBHBIX BHJIOB JICATEIHHOCTH CTYJICHTOB (Ha
YPOBHE YUCOHBIX JICHCTBUI)

BBeneunue

YMeHUs OCTaHOBKH 1IeJIel JeATeIbHOCTH, INIAHUPOBAHUs CO0-
CTBEHHOU JEATEIBHOCTH ISl JOCTUKEHUS [TOCTABICHHBIX LIETEH,
MPEIBUACHUSA BO3MOKHBIX PE3yJIbTATOB ATUX AECHCTBUI, OPraHU3aAIUU
CaMOKOHTPOJISI U OLICHKHU MTOJIyYEHHBIX PE3YJIbTATOB.

PazButue criocoOHOCTH SICHO ¥ TOYHO U3JaraTb CBOM MBICIIH, JIOTH-
YeCcKU 00OCHOBBIBATh CBOIO TOUKY 3pEHUS, BOCIPUHUMATDH U aHAIU -
3UpPOBATh MHEHUS COOECEIHUKOB, IPU3HABAS MIPABO APYTOro YeJIOBEKa
Ha NHOE MHEHUE.

[IpousBenenne n3mMepeHus: PU3NISCKUX BEITUYHH U OLICHKA TPAHUIIBI
MOrPEIIHOCTEN U3MEPEHU.

[Ipencrasnenue rpaHuLbl IOTPEIIHOCTEN U3MEPEHUI ITPU TIOCTPOECHUH
rpaguKoB.

YMeHue BbICKa3bIBaTh FMIOTE3bI 17151 O0BSICHEHUS Ha0III01aeMbIX
SIBJICHUI.

YMenue npeaiaratb MOJAEIH SBJICHUM.

YkazaHue rpaHull TPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. M3i0keHue
OCHOBHBIX ITOJIOKEHUI COBPEMEHHON HAYYHOUW KapTHUHBI MHUPA.
[IpuBeneHre MpUMEPOB BIUSHUSA OTKPBITHI B (PH3UKE HA MPOTPECC B
TEXHUKE U TEXHOJIOTHH ITPOU3BO/ICTBA.

Hcnons3oBanue MuTepHeTa amns noucka uHGpopmanuu

1. MEXAHUKA

Kunemamuxa

[IpencraBineHne MEXaHUYECKOTO IBMKEHUS TEJa YPaBHEHUSAMHU 3a-
BUCUMOCTH KOOPJIMHAT U IPOECKLIHEN CKOPOCTH OT BPEMEHH.
[IpencraBieHrne MEXaHMYECKOTO IBM)KCHHS Teja rpa)ukamMu 3aBH-
CUMOCTH KOOPJIMHAT U MPOEKIINE CKOPOCTH OT BpeMeHu. OnpeneneHue
KOOPJMHAT IPOWJIEHHOI'0O IIyTH, CKOPOCTH U YCKOPEHHUS TeNa 10
rpadgukaM 3aBUCUMOCTH KOOPJIUHAT U MPOCKIIUN CKOPOCTH OT BPEMEHHU.
Onpenenenne KOOPAUHAT MPONAEHHOTO MMYTH, CKOPOCTU U YCKOPEHUS
TeJla M0 YPABHEHUSIM 3aBUCUMOCTH KOOPJMHAT U MPOEKIUNA CKOPOCTH
OT BPEMEHH.

[IpoBenenune CpaBHUTEIBHOTO aHAJIM3a PABHOMEPHOT'O U PaBHOIIEpE-
MEHHOT'O JIBUXKCHUIA.

Yka3zaHue ncnoib30BaHMs MOCTYNATEILHOIO U BPAIIATEIBHOTO JIBH-
JKEHUM B TEXHHKE.

[Ipuobperenue onpiTa pabOTHI B TPYIIIE C BHIMOIHEHUEM Pa3TUIHBIX
COLMAJIBHBIX POJICH.

Pa3paboTka BO3MOKHOW CUCTEMBI ICUCTBUN U KOHCTPYKITUU JJIS
JKCIIEPUMEHTAIIBHOTO OIPEIEICHUS KUHEMATUYECKUX BEJIUYNH.
[IpencraBnenue nHGOPMAITUU O BUIAX JBMIKEHHUS B BHJIC TAOIHIIBI

3axonul COXpAHEeHUs
6 MexXaHuke

IIpuMeHeHHe 3aK0HA COXPaHEHUS UMITYJIbCA JUJIsl BBIYMCIICHUS U3Me-
HEHHUU CKOPOCTEM TeJI PU UX B3aNMOJECHCTBHUAX.

W3mepenue paboThl CUIT U M3MEHEHHE KHHETUYECKON SHEPTUH TeJa.
Boruncnenue paboThl cuil M U3MEHEHUSI KHHETHUYECKOM SHEpruu Tena.
Brluncnenne noTeHIMaIbHON YHEPTUU TE B TPABUTALIMOHHOM I10JIE.
Onpenenenre NOTeHIUATbHONW SHEPTHH YIPYTO Ae(OPMUPOBAHHOTO
TeJla M0 U3BECTHOH JlehopMalvi U )KECTKOCTH Tela.

[IpumeneHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH MPH pac-
4yeTax pe3ysabTaTOB B3aMMOJEHUCTBUM TEJl IPaBUTALUOHHBIMU cuagu 1
CWJIaMH YIIPYTOCTH. Y Ka3aHUE T'PaHUL] IPUMEHUMOCTH 3aKOHOB




MEXaHHUKH. Y Ka3aHue Y4eOHbIX TUCIUIUINH, TPU U3YYEHUU KOTOPBIX
HCIIOJIB3YIOTCS 3aKOHBI COXPAHECHHUSI

2. OCHOBBI MOJIEKYJISIPHOW ®U3UKHA U TEPMOJIUHAMMKHA

OcHosbi
MONEKYIAPHOU
KUHemuyecKou
meopuu. Hoeanvhbiii
eas

BrInonHeHne 3KCIEpUMEHTOB, CITYXKAIIUX 711 000CHOBAHUS
MOJICKYJIsIpHO-KMHeTHUecKoi Teopun (MKT).

Pemenue 3a1a4 ¢ IpuMEHEHHEM OCHOBHOTO YPaBHEHUST MOJIEKYJISIPHO-
KHUHETUYECKOM TeOpUH T'a30B.

Onpenenenue mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHHH Ha
OCHOBaHUU YpaBHEHUS COCTOSIHUSI UICAIBHOTO Ta3a.

OrnpezeneHue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUHU U
MIPOUCXOISIINX MpoIeccoB Mo rpadukam 3asucumoctu p (T),

VD), p (V).

OxcnepumenTanbHoe uccienopanue 3apucumoctu p (T), V (T), p (V).
[Ipencrasienue B Bue rpadikoB H30XOPHOTO, H300apHOTO U
M30TEPMHUYECKOTO MPOIECCOB.

Brrunciienue cpegHeil KHHETUYECKOM SHEPTUU TEIJIOBOTO JIBUKEHUS
MOJIEKYJI 110 U3BECTHOM TeMIepaType BellecTBa.

Bricka3piBaHUe THITOTE3 JIJIs1 OOBSICHEHUS HAOIIOIaeMBIX SBIICHUH.
VYkazaHue rpaHull IPUMEHUMOCTH MOJIENU «UJICANIbHBIN ra3» 1 3aKOHOB
MKT

OcHogvl
MepMOOUHAMUKU

N3mepenne konnuecTBa TEILIOTHI B Mpolieccax Tersonepenayn. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOMMOTO /Il OCYIICCTBIICHUS 33 JaHHOTO
rpoliecca ¢ terjonepenayeii. Pacuer usmMeHeHust BHyTPEHHEN SHEPrUu
TeJ, padoThl U IEPEIAHHOTO KOJMYECTBA TEIUIOTHI C UCTIOIB30BAaHHEM
MIEPBOT0 3aKOHA TEPMOJUHAMUKH.

Pacuer paboTsl, coBepiieHHOMN Ta30M, 10 Tpaduky 3aBucuMocTH p (V).
Brruncnenue paboThl ra3a, COBEPIICHHOM MPU U3MEHEHUH COCTOSHHS
1o 3aMKHyTOMY IMKIY. Beraucnenue KII/I mpu coBepmiennn razom
paboThI B Mpolieccax U3MEHEHHUS COCTOSHUS 10 3aMKHYTOMY LIUKITY.
OObsicHeHrEe TTPUHITUTIOB ACHCTBHUS TEIJIOBBIX MalIuH. J[eMoHCTpanus
ponu GU3UKH B CO3JaHUH U COBEPIICHCTBOBAHUH TEIIIIOBBIX
JBUTATEJIEH.

W3noxeHne CyTu IKOJIOTUYECKUX MPo0IeM, 00yCIOBICHHBIX paboToi
TETJIOBBIX JBUTATENICH U MPEAJIOKEHUE TTyTH UX PEIICHUs. Y Ka3aHue
TPaHUI] MPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKHU. Y MEHUE BECTH
JTMAJIOT, BBICIYIIIMBATh MHEHHUE ONIMIOHEHTA, Y4aCTBOBATh B INCKYCCUH,
OTKPBITO BBIPAKATh U OTCTAaUBATh CBOIO TOUKY 3PEHUSI.

VYka3zaHue yuyeOHBIX NUCHUIUINH, NMPU U3YUYEHUU KOTOPBIX HCTIOIB3YIOT
yueOHbIl MaTepuan «OCHOBBI TEPMOIMHAMHUKNY

Csoiicmea
JrcuoKocmetl,
meepovlx mei

napos,

N3mepenue BIaxHOCTH BO3TyXa.

Pacuer konudecTBa TEMIOTHI, HEOOXOAMMOTO IS OCYIIIECTBICHUS
rpolecca rnepexoja BemecTBa U3 0JJHOT0 arperaTHOro COCTOSHUS B
Jpyroe.

DKCNEePUMEHTAITHHOE UCCIIEOBAHUE TETUIOBBIX CBOMCTB BEIIECTRA.
[IpuBeneHne MPUMEPOB KAaNWILISPHBIX SBIEHUH B OBITY, IPUPO/IE,
TEXHUKE.

HccnegoBanue MeXaHWYECKMX CBOMCTB TBepAbIX Teil. I[Ipumenenue
(bU3UYECKUX TIOHATHUH M 3aKOHOB B yueOHOM Marepuaie mpodeccro-
HaJIbHOTO XapakKTepa.

Hcnonp3oBanue MHTepHeTa 1715 moucka HH(popmanuu o pa3paboTkax U
L




MIPUMEHEHUSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTEPHATIOB

3. DJIEKTPOJIMHAMHUKA

Inekmpocmamuxa

Beruncnenue cuin B3aMMOAECHCTBHS TOUYCYHBIX dJICKTPUUECKUX 3aPsI0B.
BpluncneHue HampsHKEHHOCTH JJIEKTPUYECKOrO IOJs OAHOIO M He-
CKOJIBKMX  TOYEYHBIX  DJJIEKTPUYECKHX  3apsAnoB Brrumcienue
IIOTEHIMala JJEKTPUYECKOrO IIOJIsI OJHOTO M HECKOJIBKUX TOYEYHBIX
NEKTPUYECKUX 3apA10B. Mi3MepeHne pasHOCTH OTEHIUAIOB.
N3mepenue 3Hepruu IEKTPUIECKOr0 MO 3apsSyKEHHOIO0 KOHIEHCa-
TOpAa.

Brruncnenue 3HEpruu 31eKTPUYECKOr0 10JI 3apsKEHHOIO KOHJIEH-
caropa.

PazpaboTka maaHa ¥ BO3MOXKHOW CXEMBbI ACHCTBUI dKCIIEpUMEH-
TaJIbHOTO ONPEACIIEHNUS IIEKTPOEMKOCTH KOHIEHCATOpa U TUIJIEK-
TPUYECKOM IPOHULIAEMOCTH BELIECTBA.

IIpoBeneHue CpaBHUTENBHOIO aHAIW3a TIPABUTALMOHHOIO M JJICK-
TPOCTATHYECKOTO MOJIEN

[locmosnnvir mox

N3mepenune MoiHoCTH 351ekTpuueckoro Toka. Msmepenne 31C u
BHYTPEHHEI'O CONPOTHUBIIEHUS UCTOYHHUKA TOKA.

BrinonHenue pacueToB CUiIbl TOKA U HANIPSIKEHUHM HA y4acTKaxX
anekTpuyeckux uenei. O0bsCHEHNE Ha IPUMEPE JIEKTPUUECKOH 1enH
¢ nByms uctounukamu Toka (3/1C), B kakoMm cirydyae UCTOYHHUK
ANEKTPUYECKON SHEPruu paboTaeT B pexXUMe reHEPaTopa, a B KAKOM —
B peKHUMeE oTpeduTers.

Omnpenenenue TeMnepaTypbl HUTH HakaauBaHus. M3mepenue siek-
TPUYECKOTO 3apsiia JIEKTPOHA.

CHsATHE BOJIbTAMIIEPHON XapaKTEPUCTUKH TUO/1A.

[IpoBeaeHue CpaBHUTENBHOTO AHAJIW3A MOJYIPOBOAHUKOBBIX IMOJ0B U
TPHUOJIOB.

Ucnons3oBanue MHTepHEeTa 1715 OMCKa HH(OPMALIUU O MIePCTIEKTUBAX
Pa3BUTHSA MOJIYTIPOBOIHUKOBOI TEXHUKHU.

Y cTaHOBKa NPUYMHHO-CIICJICTBEHHBIX CBSI3E

Macnummnvie senenus

N3mepenne MHAYKIIMY MarHUTHOTO MOJIs1. Berauciienne cui, neu-
CTBYIOILLUX HA IPOBOAHUK C TOKOM B MarHUTHOM IIOJI€.

Brruucnenue cuii, JENCTBYIOMNX HA SJIEKTPUYECKHUN 3apsij, IBUXKY-
LIUICSI B MATHUTHOM TIOJIE.

HccnenoBanue SBIE€HNN 2IEKTPOMATHUTHON MHIAYKIIMH, CAMOVH-
TYKIUH.

Brruncnenue 3Hepruu MarHuTHOTO MOJIS.

OOBsicHeHHE PUHIMIA ASHCTBUS 3JIEKTPOIBUTATES.

OObscHeHrEe TPUHIINIIA IEUCTBUS FeHepaTopa 3JEKTPUUECKOr0 TOKa U
JIEKTPOU3MEPUTENBHBIX MPUOOPOB. OObICHEHNE IPUHIUIA AW CTBUS
Macc-criekTporpada, yckoputenen 3apsskeHHbIX yacTuil. OObsICHEHHE
POJIM MarHUTHOTO T10JIs1 3€MIIM B KU3HU PACTEHUH, JKUBOTHBIX,
YEIIOBEKA.

[IpuBeneHne NpUMEPOB MPAKTUYECKOTO IPUMEHEHUS U3YYEHHBIX
SBJIEHUH, 3aKOHOB, TPUOOPOB, YCTPOMHCTB.

[IpoBeneHue CpaBHUTENBHOIO AaHAJIM3A CBOMCTB JIEKTPOCTaTUYECKOTO,
MarHuTHOTO U BUXPEBOTO JIEKTPUUECKHUX IOJIEH.

OOBbsicHeHHEe Ha TPUMEPE MarHUTHBIX SBJICHUH, ToUYeMy (PU3UKY MOXKHO
paccMaTpuBaTh Kak METaJUCHUIIIINHY

4. KOJIEGAHMS M BOJIHBI

Mexanuueckue

I/ICCJ'IG,Z[OBaHI/IC 3aBUCUMOCTH ICPUOJa KoJIeOaHUI MaTeMaTHYECKOro
MasATHHKA OT €ro JJIMHbI, MAaCCbl 1 aMIIJIUTY/IbI KOJIEOQHHUH. 1




KonebaHus

HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJICOaHUH Tpy3a Ha MPYIKUHE OT
€r0 MacChl M JKeCTKOCTH MPYKUHBL. BerancneHne nepuoaa KoieOanmii
MaTEeMaTHYECKOT0 MasiTHUKA 110 M3BECTHOMY 3HAUCHHIO €0 JITHHBI.
Brruncnenue nepuoa Koye0aHuii rpy3a Ha IPYXKHHE 110 H3BECTHBIM
3HAYCHUSIM €T0 MACChl M JKECTKOCTH MPYKHUHBI. BhipaOoTKa HaBBIKOB
BOCIIPUHHUMATh, aHAJIM3UPOBATh, TIepepadaThIBaTh U MPEAbSBIIATH
WH(POPMAIIHIO B COOTBETCTBUU C NTOCTABJICHHBIMH 33/ 1a4aMH.
[IpuBeneHre MpPUMEPOB aBTOKOJEOATEIHHBIX MEXAHHUYECKUX CHCTEM.
[TpoBeaeHue kaaccudukanuy KojaeoaHui

Ynpyeue eonnwv

W3mepenue IMHBI 3BYKOBOM BOJIHBI IO pe3yJIbTaTaM HaOI0JCHUN
UHTEep(EpEHINH 3BYKOBBIX BOJIH.

Habnronenue u 00bsicHeHUE sIBICHUH HHTepPEpEeHIINH U U PaKITUH
MEXAHUYECKUX BOJIH.

[IpencraBnenue obaacTeil npUMEHEHHs YIbTPa3ByKa U NEPCIIEKTUBBI
€ro UCIOJIb30BaHMS B PA3JIUUHBIX 00JIACTIX HAYKH, TEXHUKH, B
MEIUIIMHE.

W3noxeHue CyTH HKOJOTMUECKUX NpOOJeM, CBSI3aHHBIX C BO3JCH-
CTBUEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKa

DneKmpomacHumnole
KonebaHus

HabmtoaeHue ociuiorpaMM rapMOHUYECKUX KOJIeOaHHUM CHIIbI TOKA B
LeMu.

W3mepenue 31eKTpOeMKOCTH KOHIEHcaTopa. M3mepenne nHAyKTHB-
HOCTb KaTyLIKH.

HccnenoBanue siBIEHUS IEKTPUYECKOTO PE30HAHCA B ITOCIEN0BA-
TEJIbHOM LIETIH.

[IpoBenenue ananoruu Mexxay GU3NYECKUMHU BEIMYMHAMU, XapaK-
TEPU3YIOIIMMU MEXAaHUYECKYIO U 3JIEKTPOMAarHUTHYIO KosieOaTelIbHbIe
CUCTEMBI.

Pacuer 3HaueHul cUIIbl TOKA U HANPSKEHUS HA AJIEMEHTaX LeNnu
IIEPEMEHHOTI'0 TOKA.

Wccnenosanne mpuHuuna aectsus tpaHchopmartopa. Mccrnenosanue
IIPUHLMIIA JIEHCTBUS I'e€HepaTopa NEPEMEHHOro Toka. Mcmonb3oBaHue
WNurtepHera nans mnoucka UHGOPMAlMU O COBPEMEHHBIX crocolax
nepe1ayy AIEKTPOIHEPTUH

JJZ@KmpOMCZZHuWZHble
6OJIHbl

OcymiecTBiieHHE paguonepenadn u paguonpuema. Mccnenosanue
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOHIIBHOTO TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHUS K M3y4YaeMbIM Ha ypOKax (hU3UKHU
00BEKTaM H OCBaMBaEMBIM BHUIAM JeITeIbHOCTH. OOBsICHEHNE
MPUHIUITAAIIBHOTO PA3Iuyus NPUPOABI YIIPYTHUX U JIEKTPOMArHUTHBIX
BOJIH. MI3M0KeHNe CYyTH IKOIOTUYECKUX MPOOIIeM, CBI3aHHBIX C
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU 1 BOJTHAMM.

OObscHEeHUE POJIH AIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HCClie-
noBaHuaxX Bcecenennoit

5. OIITUKA

Ilpupooa ceema

[IpumeHeHne Ha TPaKTHKE 3aKOHOB OTPAYKEHHS U IPEJIOMIICHUS CBETA
MY PELIEHUH 3a/1a4.

OnpeneneHne CIEKTPATBHBIX TPAHULL YyBCTBUTEIBHOCTH YEJI0OBEYE-
CKOrO IJjasa.

YMeHHe CTpOuTh H300paKeHHUs TPEAMETOB, 1aBaeMbIe JTHH3AMH.
Pacuer paccTosiHus OT JMH3BI 10 U300paKEHUS TPEAMETA.

Pacuer onTrudueckoil CHIIBI TUH3EI.

N3mepenue GoKyCHOTO pacCTOSHUS TUH3BI.

HcnbiTanue Moenel MUKPOCKOIIA U TEJIECKOIa

Bonnoswvie ceoticmsa
ceema

HaburoeHue siBieHns: HHTEpQepeHINH SIeKTPOMArHUTHBIX BOJIH. g
Habuntonenue siBaenust 1udpakiuy 3JIeKTPOMarHUTHBIX BOJIH.




HaGmtoneHue siBieHus NosIpU3aliy 3JIEKTPOMarHUTHBIX BOJIH.
W3mepeHue IMHBI CBETOBOM BOJIHBI 110 pe3yJibTaTaM HaOII01eHUs
aBieHus naTeppepenun. Habaronenue sBieHus Juppakuuy cBera.
Habmronenue siBieHus nmosspu3aluy U aucnepcun ceta. [lonck
pa3nUYMi U CXOJICTBA MEXKYy JTU(PPAKLUOHHBIM U TUCIIEPCHOHHBIM
CIIEKTPaMH.

IIpuBeneHne npuUMEpOB MOSABIEHUS B IPUPOAE M HCIOJIb30BAHUS B
TEXHUKE SBICHUA HHTEpPEepeHunr, IUPpaKkuuyd, TOIAPU3ALUN U
aucnepcun csera. [lepeuncieHne METONOB IO3HAHUS, KOTOpBIE HC-
II0JIb30BaHbI [IPU U3YYECHUH YKA3aHHBIX SBJICHUU

Keanmosas onmuxa

Ha6monenue dotoanekrpudeckoro 3¢dexra. OOBbsICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX MTPEICTABICHHIA.

Pacuer MakcMManbHON KHHETUYECKOM SHEPTHH DJICKTPOHOB MIPU
¢dorosnexTpuyeckom 3dekre.

Omnpenenenre pabOTHl BBIXOAA JJIEKTPOHA MO TPaPUKy 3aBUCHMOCTH
MaKCUMaJIbHOW KWHETHYECKON SHEPTruu (DOTOIIEKTPOHOB OT YACTOTHI
cBera. M3mepeHnue paboThl BEIXO/1a SJICKTPOHA.

[lepeuncnenne puOOPOB YCTAHOBKH, B KOTOPBIX NPUMEHSAETCS 0e3-
WHEPIUOHHOCTH oToddhdekTa.

OOBsICHEHHE KOPITyCKYJISIPHO-BOJIHOBOTO Jyajdn3Ma CBOWCTB ()OTOHOB.
OOBsicHEHHE POJIM KBaHTOBOW ONTHKH B Pa3BUTUU COBPEMEHHOU (u-
3UKHU

Duszuxa amoma

Habmronenue nuHeHyaThIX ClIeKTPOB.

Pacuer yacTOTHI 1 AJIMHBI BOJIHBI UCITYCKAaEMOI'O CBETA IPU IEPEX0e
aToma BOJIOPOJa U3 OAHOTO CTALIMOHAPHOI'O COCTOSIHUS B IPYTOE.
OO0bsicHeHrEe TPOUCXOXKICHUSI IMHEWYATOTO CIIEKTPa aTOMa BOJIOPOa U
pa3inuus IMHENYaThIX CIEKTPOB Pa3IMUHbIX ra3oB. McciaegoBanue
JIMHEWYATOr0 CIEKTPA.

UccnenoBanue npuHiuna paboThl JIOMUHECIICHTHOHN JIAMITBI.
Habintonienue u o0bsicHeHHe TpUHLIMIIA AecTBUS Ja3epa. [IpuBenenue
IIPUMEPOB UCIOJIb30BaHM JIa3epa B COBPEMEHHON HAyKE U TEXHHUKE.
Wcnonp3oBanne MHTEepHEeTa 111 TOMCKAa MHPOPMAIIMK O NMEPCIEKTUBAX
IIPUMEHEHHUS J1a3epa

Qusuka  amomHozo
a0pa

Hab6mronenue tpexoB anbda-yacTuil B kKamepe Buiibcona.
PeructpupoBanue sAepHBIX U3IyYEHHUI ¢ TOMOLIBIO cueTYHKa [ elirepa.
Pacuer sHepruu cBsi3u aTOMHBIX S€EP.

Omnpenenenue 3apsaa 1 MacCOBOIO YKCJIa aTOMHOTO s1/Ipa, BO3HU-
KAIoIlIEero B pe3yJibTaTe paAloaKTUBHOIO pacnaja.

Brruucnenue sHeprum, 0cBOO0XKIar0IIENCs IPH pailOaKTUBHOM
pacmiaze.

Omnpenenenne NpoayKTOB SIAEPHON PEAKIINN.

Boruncnenue s3Heprun, 0cBOOOXKAAIOIIEHCS IPU AJIEPHBIX PEaKIUAX.
Ilonnmanue MpenMyLIECTB U HEJOCTATKOB UCTIOIb30BAaHUS aTOMHOM
SHEPTUU U HOHU3UPYIOIIUX U3JTy4eHUN B IPOMBIIIEHHOCTH, ME/H-
LIUHE.

N3noxeHne cyTy 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX ¢ OMOJIOTH-
YECKUM JIEHCTBUEM PAIUOAKTUBHBIX U3ITYUEHHH.

[IpoBenenue knaccudukay 3I€MEHTAPHBIX YaCTHUIL 10 UX (pusn-
YEeCKUM XapaKTepUCTUKaM (Macce, 3apsily, BpEMEHU KU3HU, CIIUHY U
T.J.).

[ToHrMaHMe 1IEHHOCTEH HAy4YHOTO MMO3HAHMsI MUpPa HEe BOOOIIIE /IS
YeJI0BEYECTBA B LIEJIOM, a JUIsl KaXKJI0T0 00y4aronierocst IM4Ho, 1IeH-
HOCTEW OBJIAJICHUSI METOJOM HAayUHOT'O IMO3HAHUS U1 JOCTUKEHUS
ycrexa B JII000M BHUE MPAKTUYECKON e TeIbHOCTH 1




7. 9BOJIIOLUSI BCEJIEHHOM

Cmpoenue u | Habmonenue 3a 3Be31amu, JIyHOH 1 Tu1aHETaMu B TEJIECKOII.

paseumue HabutoieHne comHEeuHbIX MATEH C MOMOIIBIO TEIECKOIa U COTHEUHOTO

Bcenennoi JKpaHa.
Ucnonb3oBanue MuTepHeTa i moucka M300paKeHUN KOCMHUYECKHUX
o0bekTOB W uH(popMmamuu 00 wux ocobeHHocTAXx OOCyKIACHHE
BO3MOJXHBIX ClieHapueB 3Bojonuu Bcenennoil. lcnonp3oBanue
WuTepHera ansi MOMCKAa COBPEMEHHOM HH(OpPMAMK O pa3BUTHH
Bcenennoii. Omnenka wuwHOpMAMu ¢ TO3WIMHA €€ CBOMCTB:
JIOCTOBEPHOCTH, 00bEKTHUBHOCTH, IMOJTHOTBI, aKTYaJIbHOCTH U T. ]|

eonroyus 36e30. | Boruncnenue sHeprun, 0cCBOOOKIAroIIecs IPH TEPMOSIEPHbBIX pe-

T'unomesa aAKIUAX.

NPOUCXOHCOEHUSL ®opmynupoBKa MpodIeM TepMOAIEPHON SHEPIETUKH.

Conneunoti OObsicCHEeHNE BIMSHUS COTHEUHOW aKTUBHOCTH Ha 3emitto. [lonnmanme

cucmemol POJIM KOCMUYECKUX MCCIIEOBAaHUM, UX HAYYHOTO U 3KOHOMHYECKOT0

3HA4YCHUA.
O6CY)KI[CHI/IC COBPCMCHHLIX THUIIOTE3 O IIPOUCXOKIACHUU CosHeyHOM
CHUCTCMBI




YYEBHO-METOAUYECKOE
N MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHUE
ITPOI'PAMMBbI YYEBHOU JUCHUITVINHBI«®PU3UKA»

OcBoenue mnporpammbl y4yeOHOW aucuuIUIMHBL «Du3uka» npeArnonaraeT Haaudue B
npodecCHOHAIbHON 00pa30oBaTeIbHOM OpraHu3alMy, peanusyrouled o00pa30BaTEeNIbHYIO
nporpaMMmy cpenHero obmero obpaszoBanus B mnpenenax ocsoenus OIIOIT CITO na 6aze
OCHOBHOI'0 0011ero o0pa3oBaHusi, yueOHOro KabuHeTa, B KOTOPOM HMMEETCsI BO3MOXHOCTb
oOecrieunTh CBOOOHBIN ToCcTyn B MIHTEpHET BO BpeMs y4eOHOIO 3aHSTHS M B TIEPHO/] BHE-
y4eOHOI e TeTbHOCTH 00yYarOIMXCSl.

B cocraB kabuHera (u3MKM BXOAUT Jsabopatopusi C JaOOPAaHTCKOW KOMHATOM.
[Tomemenne kabuHeTa QU3MKU JOJDKHO YJIOBIETBOPATH TpeOoBaHusM CaHUTapHO-
sanuaeMuonornyeckux npasui u Hopmatusos (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO
TUIOBBIM OOOpPYJOBAaHUEM, YKAa3aHHbIM B HACTOAIIMX TpeOOBaHUAX, B TOM YHCIE
CHEMATU3UPOBAHHON y4eOHOH MeOenbl0o M CpelcTBaMH OOydYeHUSs, JTOCTaTOYHBIMH JIJIs
BBITIOJIHEHHUS TPEOOBaHMI K YPOBHIO MOATOTOBKH 00YYAKOIIMXCS .

B kabunere NOKHO OBITH MYJIBTHUMEIAMIHOE OOOPYIOBaHUE, MOCPEICTBOM KOTOPOIO
YYaCTHHKH 00pa30BaTEeILHOTO MpOIecca MOTYT MPOCMATPHUBATh BU3YaJIbHYIO HH(POPMAITUIO
1o (u3MKe, co3aaBaTh MIPE3EHTALMH, BUAEOMATEPUAIIbI U T. II.

B coctaB yueOHO-METOIMYECKOTO i MaTEPUATHHO-TEXHUIECKOTO 00ECTIEYeHHS ITPOTrpam-
Mbl yueOHOM AUCHUIUINHBI «DU3NKaY, BXOIAT:

¢ MHOTO(YHKUIHMOHAIBHBIM KOMIUIEKC MPEroiaBaTes;

* HarJsAHBIE MOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOuul, riakaTel:«Du3ndeckue Belu-
yiHbl U (pyHIaMEHTaIbHble KOHCTAHTH, «MexayHapoaHas cuctema eaunui; CHy,
«llepuognyeckas cucrema xumudeckux aiemeHToB .M. MenpneneeBay, mopTpersl
BBIIAIONINXCS YYCHBIX-(DU3UKOB U aCTPOHOMOB);

+ uH(pOPMAIMOHHO-KOMMYHHKATHBHBIEC CPECTBA;

¢ OJKpaHHO-3BYKOBBIE TOCOOUS;

* KOMIUJIEKT 3JIEKTPOCHA0KEHUsI KaOuHeTa PU3UKH;

* TEXHUYECKHE CPeACTBA OOYUCHMUS;

¢ JIEMOHCTpAIMOHHOE 000pyA0BaHME (0OIIEero Ha3HAYEHUS U TEMAaTUYECKUE HaOOpHhI);

« nabopatropHoe o0opynoBaHue (001Iero Ha3HAYeHHs U TeMaTHYeCKUe HaOoPbl);

* CTaTUYecKue, TMHAMUYECKHE, JEMOHCTPALlMOHHBIE U pa3/laTOuYHbIE MOJIEIH;

 BCIIOMOTaTelIbHOE 000PY/I0BAHUE;

* KOMIUJIEKT TEXHUYECKON JOKYMEHTAIlMH, B TOM YHCJIE MTaclopTa Ha cpeicTBa 00yye-
HUSI, MHCTPYKIMHU IO UX MCIIOJIb30BAaHUIO U TEXHUKE 0€30MacHOCTH;

o OubmMoTeUHBIN HOHI.

B Oubnuoteunslii poHx BXoaAT yueOHUKH, yueOHO-MeToanueckue KoMiuiekTsl (YMK),
o0ecreunBaroIue OCBOeHUE yueOHOH qucuuIuinHbl «PU3UKay, peKOMEHJ0BAaHHbIE UITH J10-
NyLIEHHBbIE JJI1 UCHOJb30BaHUS B MPOQECCHOHANBHBIX 00pa30BaTENIbHBIX OpPraHMU3aIUsX,
peann3yomuxo0pa3oBaTeIbHyI0 IPOrpaMMy CpeAHero oduiero obpa3zoBaHMs B Mpeaenax
ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHUsI.

bubnmoreunsiii GoHI MOXKET ObITH IOMONHEH (DU3UYECKHMMH SHIUKIONEIUSMH, aTia-
camH, CJIOBapsIMH M XpecToMaTueill 1o (u3ukKe, CIpaBOUYHMKAMHM MO (U3UKE U TEXHUKE,
HAy4YHOW M HAy4YHO-TIOMYJISIPHOM JINTEPATYPO €CTECTBEHHO-HAYYHOI'O COJEPIKAHUS.

B nporecce ocBoeHus mporpaMMbl y4eOHON TUCHUILTUHBI « DU3HKa» CTYIEHTHI TOJKHBI
UMETh BO3MOXKHOCTh JIOCTYIa K 3JIEKTPOHHBIM Y4eOHBIM MaTepuayiaM 1o (HU3UKE, UMEIO-
mMMcsl B CBOOOJHOM JocTyne B ceTH VHTepHeT (S1eKTPOHHBIM KHUTAM, MPAaKTUKyMaM,
TecTam, Marepuaisam EI'D u ap.).
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