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— ®enepanbHOro rocyAapcTBEHHOI0 00pa3oBaTeIbHOTO CTaHIapTa CPEJHErO OOIIEro 00pa3oBaHus
(ITpuka3 Munobpuayku Poccun ot 17.05.2012r. Ne 413 (pen. ot 11.12.2020) «O6 yTBepKAeHUH
(enepanpHOro rocynapcTBEHHOro 06pa3oOBaTEILHOIO CTAaHAAPTA CPEAHEro OOLIEro 0Opa3oBaHHUI»
(3aperucrpuporano B Munrocte Poccuu 07.06.2012r. Ne 24480);

— Ilpukaza MunucTepcTBa HayKM M BBICIIEro oOpasoBaHusi Poccuiickoit ®@enepanuu No 885 u
Munucrepctea npocsemenus Poccuiickoit Penepammu Ne 390 ot 5.08.2020r. (pem. ot
18.11.2020r.) «O mnpaxTH4YeCKOH NOArOTOBKE OOydYarommxcs» (3aperucTpupoBaHO B MuHOCTE
Poccun 11.09.2020r. Ne 59778);

— Pexomenpanuii, comepxamue oOImMe MOAXOABI K peaTH3allié 00pa30BaTeNIbHBIX IIPOTrPaMM
cpesiHero npoecCHOHAIBbHOIO 00pa3oBaHUs (OTAENBHBIX HX dYacTei) B (hopMe MpakTHYECKOM
MOATOTOBKM, YTBEPXKIEHHBIX MuHHCTEepcTBOM mpocBemenus Poccuiickoit ®enepanuu ot
14.04.2021r.

— IlpumepHoi#l mporpammsl, peKOMeHI0BaHHOH (DenepaabHBIM TOCYIApPCTBEHHBIM aBTOHOMHBIM
yupexiaeHuem «®@DenepanbHbli HHCTUTYT pa3BuTus oOpaszoBanusy (OIAY «DOUPO») mis
peanu3allMd OCHOBHOH mnpodeccHoHanbHOM oOpasoBatensHOM mnporpammel CIIO Ha 6Gase
OCHOBHOTO 0011er0 00pa3oBaHus ¢ NOJy4eHHuEeM cpeaHero obmero odbpazosanus (mpotoxos Ne 3 ot
21 urons 2015 r. Peructpanuonnsiit Homep peuenzuu 384 ot 23 urons 2015 r. PTAY «DUPOy);

— Meroauyeckux peKkOMeHAaUui 1o  pa3paboTKe ¥ pealu3alid  aJalTHPOBAHHBIX
obpaszoBatensHbIX nporpamm CIIO, yTBepkneHHBIX [lenapTaMeHTOM rocyJapCTBEHHON MOJUTHKH
B chepe noaroroBku padouux kaapoB u 110 Munobpuayku Poccun ot 20.04.2015 roma Ne 06-
830 BH.
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1. IosicHUTEJbLHASA 3AIHCKA

PaGouass mporpamma ydeOHOU mucuuinHbl «Du3uKa» TpeaHa3HAYCHA ISl OCBOCHUS
IporpaMMbl  TIOJTOTOBKM ~CIELUATMCTOB CPEIHEro 3BEHa M0 CHEHHATbHOCTH CpPEIHEro
npodeccuonanpHoro  obpazoBanuss  08.02.09  MoHTax, Hamaaka M OKCIUTyaTarus
3EKTPOOOOPYIOBAaHUSl TPOMBILIUICHHBIX U TPaXIAHCKUX 3JaHMNA Ha 0a3e OCHOBHOTO OOIIEro
o0Opa3oBaHus U peanusyercs Ha 1 Kkypce 00ydeHusl.

Pabouass mporpamma paszpaborana Ha ocHoBe: TpeboBanuii ®I'OC cpeagnero obriero
00pa3oBaHus, MPEABSBIIEMBIX K CTPYKTYpE, COACP)KAaHUIO M pPE3ylbTaTaM OCBOCHHUS y4eOHOI
muciumuinael - «Pu3uka»; PekoMenpanuii 1Mo OpraHu3aldy  TOJIyYEHHS CPEIHEro OOIIero
o0Opa3oBaHus B Ipejenax OCBOCHHS 00pa30BaTENbHBIX MPOrpaMM CPEIHETO MPOQecCHOHATHHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO OOIIEr0 OOpa3oBaHUsA C YYETOM TpeOOBaHHWM (QenepaabHbIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M MOJY4YaeMOH CIEHUAIBHOCTH CPEIHETO
npodeccuoHansHOro 0bpa3zoBaHus (muchkMo JlemapTameHTa rocyJapCTBEHHOM MOJUTUKU B chepe
noAroToBkK pabounx kaapos u JI1O Munoodpuayku Poccun ot 17.03.2015 Ne06-259).

Jlannast paGouasi mporpaMMa y4UTHIBAET BO3MOKHOCTH peaiu3alii y4eOHOro marepuaia u
CO3/IaHUs CHENMATbHBIX YCIOBHHA JUIsi WHBAJIWAOB W JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSMHU
3n0poBbs (naiee — OB3).

OO6yuenne wunHBaMAOB W Jjull ¢ OB3 ocymecTBisieTcss € y4eToM OCOOCHHOCTEH
MCUXO(U3UUECKOTO PAa3BUTHUS, UHAMBHUIYAIbHBIX BO3MOXXHOCTEH U COCTOSHUS 3JI0POBbSl TaKUX
oOyuaromuxcs. B ¢ummane cosmaroTcst crnenuanbHble YCIOBUS U TOJNYYSHHS CPEIHETO
npohecCHOoHaNBFHOTO 00pa30BaHUs 0O0YYAIOIIUMHUCA C OTPAHMUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBS
(Hactp 10 cratbu 79 denepanbHoro 3akona ot 29 aexadbps 2012 r. N 273-d3 «O0 obpa3oBanuu B
Poccutickoii ®eneparumny).

OO6pa3zoBatenbHBIN Tporecc s nHBaMI0B U Jinil ¢ OB3 ocyiiecTBiseTcss B €1MHOM MOTOKE
CO CBEPCTHHKAMH, HE UMEIOLUMU TaKUX OTPaHHUUYCHUH.

Pabouas mporpamma MOXKeT ObITh peain30BaHa C IMPUMEHEHUEM 3JIEKTPOHHOro OoOyueHwus,
JTUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH B MPEAYCMOTPEHHBIX 3aKOHOAATEIBCTBOM (hopMax
OoOyYeHUs WIM TPU MX COYCTAHWW, TPU TMPOBEICHUU YYCOHBIX 3aHATHH, MPAKTHK, TEKYIIETO
KOHTPOJIS YCTIEBAeMOCTH, POMEKYTOYHON aTTecTallui 00yJaroIuXCsl.

Conepxanmne pabodeid mporpamMmbl «DuU3WKa» HANPABICHO HA JOCTHXKEHUE CIEIYIOUIHX
neJsen:

— OCBOEGHHE 3HaHWH O (yHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M IMPHHIUIAX, JISKAIIUX B
OCHOBE COBpPEMEHHOW (U3MUYECKON KapTUHBI MHUpPA; HauOoJee Ba)XKHBIX OTKPBITHUAX B
o0nacT (U3MKM, OKa3aBIIMX OINpEAENsoNee BIUSHUE Ha pPa3BUTHE TEXHUKU H
TEXHOJIOTUH; METOaX HAYYHOTO MO3HAHUS TIPUPO/IBL;

— OBJIQJICHWE YMEHHSIMH MTPOBOJIUTH HAOIOICHHSI, TUIAHUPOBATH U BBIITOJHATH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH, TPUMEHSTh MOJYYeHHBIC 3HAHUS 10 (PUUKE IS
00BsICHEHUSI PA3HOOOpA3HbIX (PU3MUECKUX SBICHUH W CBOICTB BEIIECTB; MPAKTUYECKU
UCMOJIb30BaTh (U3MYECKUE 3HAHUS; OLEHHBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU
uH(pOopMaLnu;

- pa3BHUTHE MO3HABATENILHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKHUX CIOCOOHOCTEH B
npouecce NpuoOpeTeHHs 3HaHUW W yMEHUM 10 (UM3HMKE C HCIOJIb30BaHUEM Pa3JIMYHBIX
HUCTOYHUKOB MH(POPMAITH U COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOIOTHIA,

- BOCNHTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS 3aKOHOB IPHPOJIBI, UCTIOIH30BAHUS
JTOCTHKEHUH (pU3MKKM Ha Oyiaro pa3BUTHUSL YEIOBEUYECKOM NMBHIW3ALMU; HEOOXOAMMOCTH
COTPYZHUYECTBA B MIPOIIECCE COBMECTHOTO BHITIOHEHUS 3a71ad, YBKUTEIHHOTO OTHOIICHHUS
K MHEHHUIO OIIOHEHTa NpU OOCYKACHUU MPOOJIeM €CTECTBEHHOHAYYHOTO COACp KaHUS;
TOTOBHOCTH K MOPaJIbHO-3TUYECKOW OIICHKE HCIOIb30BaHUS HAY4YHBIX JIOCTH)KEHUH,
YyBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY OKPY)KAIOLIEH CpeIbl;

- HCIOJIb30BAHHE TMPUOOPETCHHBIX 3HAHUW W YMEHUU JUIS PEIICHHs] MPAKTUYSCKUX 3a/aad
MMOBCETHEBHOM XKM3HU, o0ecreueHuss 0€30MacHOCTH COOCTBEHHOW KM3HU, PAIIMOHAILHOTO



IPUPOIONIOIL30BAHMUS M OXPAHBI OKPYKAOILEH CPEIbl U BO3MOKHOCTD IPUMEHEHUS 3HAHUI

IIPY PELICHUH 33/1a4, BO3ZHUKAIOLIMX B [TOCIEAYIOIIEH ITpOoPecCHOHaNbHOMN NesTeTbHOCTH.

B ocHoBe yueOHON aucuuiuHbl «®DU3HMKa» JEKUT yCTAaHOBKA Ha (POPMHUpOBAHHUE Y
0o0yyaeMbIX CHCTEMbl 0a30BBbIX MOHATUN (U3MKH U MPEACTABICHUN O COBpPEMEHHOH (uznueckoi
KapTHHE MHUpa, a TakkKe BbIpaOOTKAa YMEHHMH TPUMEHATh (u3NyYecKre 3HAaHHS Kak B
npo¢eCCHOHATIBHOM eATEIbHOCTH, TaK U JUIsl PeLeHNs KU3HEHHBIX 3a/1a4.

MHorue MmojoKeHHs, pa3BUBaeMble (U3MUKOH, paccMaTpUBAIOTCS KaK OCHOBA CO3JAHHS U
UCIOJIb30BaHUSI MH(POPMALMOHHBIX M KOMMYHHMKalMOHHbIX TexHosoruit (MKT) — omgHoro wus
Hau0OoJ1ee 3HAUMMBIX TEXHOJIOTUYECKUX TOCTHKEHUN COBPEMEHHON [IUBUIIU3ALUH.

®uspka AaeT K1Y K TOHUMaHUI0 MHOIOYHUCIICHHBIX SIBJICHUH U IIPOLECCOB OKPY>KAIOILErO
MHpa (B €CTECTBEHHO-HAYYHBIX 00JacTAX, COLMOIOTHH, YKOHOMHUKE, SI3bIKE, TUTeparype u np.). B
¢du3uke GOpMUPYIOTCS MHOTHE BUJIBI JESTEIBHOCTH, KOTOPbIE UMEIOT META-IIPEAMETHBIN XapaKkTep.
K HMM B nepByro od4epeap OTHOCATCS: MOJAEIUPOBaHHWE OOBEKTOB U IPOLIECCOB, MPHUMEHEHUE
OCHOBHBIX METOJOB MO3HAHMsI, CUCTEMHO-UH(POPMALIMOHHBIA aHaIu3, (POPMYIMPOBAHUE TUIIOTES,
aHaJM3 U CHHTE3, CPaBHEHHUE, 0000IIEHNE, CHCTEMATHU3allus, BBISBICHUE TPUYHMHHO-CIICICTBEHHBIX
CBsi3el, MOMCK AaHaJOIoB, YIpaBiIeHHE OOBEKTaMU M IpoueccaMu. VMIMEHHO 3Ta JUCLHUIUIMHA
MO3BOJIIET [TO3HAKOMUTH O0YYarOIIMXCs ¢ HayYHbIMU METOJIaMU MO3HAHUS, HAYYUTh UX OTIMYATh
TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®u3rka UMeeT OO0JIBII0E YUCIO MEKIUCIMILUIMHAPHBIX CBSA3€H, KaK Ha YpOBHE NOHSITUHHOTO
anmapara, Tak 1 HHCTpYMEHTapHsl. DTO M03BOJIET pacCMaTpUBaTh (GU3UKY KaK METaJAUCLUILIUHY,
KOTOpasi MpeJoCTaBIseT MEKIUCIUILIMHAPHBIN S3bIK /711 ONMCAHUs HAyYHOU KapTUHBI MUpA.

dusmka ABISIETCA CUCTEMOOOPA3yIOIIUM (DaKTOpPOM JJsi €CTECTBEHHO-HAYYHBIX Yy4eOHBIX
NPEMETOB, MOCKOJBbKY (DM3MYECKHE 3aKOHBI JIEKAT B OCHOBE COJACPIKAaHUS XUMHUH, OHOJIOTHH,
reorpauu, aCTPOHOMUHU U CIEUUAIBHBIX JUCLUIUIMH (TEXHUYECKas MEXaHMKA, JEKTPOTEXHUKA,
AIIEKTPOHMKA U JIp.). YueOHas aucuuiuinia «Ousuka» co3iaeT yHUBEpCaIbHYIO 0a3y Uil U3yUeHUS
oOmienpoecCUOHANBbHBIX M CHELHANbHBIX  JUCHMIUIMH, 3aKjiajabiBasg  (QyHAaMEHT Ul
MOCIIEAYIOLIEr0 O0yUeHUsl.

B paboueii nporpaMMe TEOpeTHUECKHME CBEJEHHMA 1O (U3MKE JIOMOIHAIOTCA
JEMOHCTpalMSIMU U J1a00paTOPHBIMH paboTamH.

OcBoenue cojnepkaHus y4dyeOHOM aucUUIUIMHBL «PHu3uKa» oOecrneyrBaeT JIOCTHKEHHE
00y4aroIMUMUCS CAEIYIOIUX Pe3y1bTaToB:

JIMYHOCTHBIX

- YYBCTBO TOPJOCTH U YB@KEHHUA K MCTOPUM U JOCTHIKEHHSIM OTE4YECTBEHHOM
¢u3nueckoil Hayku; (U3NYECKH TPaMOTHOE IOBEJIEHHE B MNPOo(ecCHOHATbHOM
JESTEIbHOCTH U OBITY ITPU 00pallieHNH ¢ MpruOopaMu U YCTPONCTBAMU;

-~ TOTOBHOCTh K TMPOAODKEHHIO OOpa30BaHUS W TMOBBIIIEHHUA KBaIM(UKALUU B
n30paHHON TNpPOQecCHOHANbHON NEATEeIbHOCTH M OOBEKTHBHOE OCO3HAHHE POJIU
($U3NUEeCKUX KOMIETEHINH B 3TOM;

- YMEHHE HCIMOJIb30BaTh JOCTUKEHHUS COBPEMEHHOIN (QU3ndYecKoi HaAyKU U (PU3NUECKUX
TEXHOJIOTUH [UIs TIOBBIIIEHUS COOCTBEHHOIO MHTEUIEKTYalbHOTO pa3BUTHS B
BbIOpaHHOU MPOo(decCHOHATBEHOM e TeIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO JOOBIBaTh HOBBIE IS ce0sl GU3NYECKUe 3HAHUS, UCTIOIb3Ys
JUISL 3TOTO TOCTYIHbIE UCTOYHUKU MH(POPMAIUH;

-~ YMEHHE BBICTPanBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIEHHS B KOMAaHJIE IO PEIICHUIO
00ImwMX 3a1a4;

- YMEHHE yNpaBJIATh CBOEH MO3HABATENIBHOMN AEATEIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeAMeTHbIX

— HCIOJB30BAaHUE PA3JINYHBIX BHUAOB IIO3HABATEIBHOM JACATEIBHOCTH I PEIICHUS
¢u3mueckux 3amay, NPUMEHEHHE OCHOBHBIX METOJIOB TMO3HaHUs (HaOroAeHus,
ONMCAHUSA, W3MEPEHUs, OHKCIEPUMEHTa) J[UId M3yYEHUS pPa3IMYHbIX CTOPOH
OKpY>KaloIleH NeMCTBUTEIILHOCTH;



— HCIOJB30BAaHUE OCHOBHBIX HHTEIUIEKTYalbHBIX OIEpallMii: IOCTAHOBKM 3aJayH,
dbopMynupoBaHUs THUIOTE3, aHalM3a M CHUHTE3a, CpaBHEHMs, 0000IeHuS,
CUCTEMATH3allM, BBISBICHUSI NMPUUYUHHO-CIEACTBEHHBIX CBS3€H, IOMCKa aHaJOroB,
dbopMyIUpOBaHUS BHIBOJIOB I U3YUEHHSI PA3IUUYHBIX CTOPOH (PU3NUECKHX OOBEKTOB,
ABJICHUM U TIPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTb CTAJIKMUBAaThCs B
npodeccuoHaIbHOU cdepe;

- YMEHHE TEHEpPUPOBaTh HUAEH U OINPEAEHATh CpPEACTBA, HEOOXOIUMBIE [UISl HX
peanu3anuy;

- YMCHHE WUCIOJb30BaTh pa3IMYHble WCTOYHHKH JUIA TOJYYEeHUS (PU3NUECKOU
uH(pOpMaliK, OLIEHUBAThH €€ JOCTOBEPHOCTH;

- YMCHHE aHAJU3UPOBATh U MPEJCTABIATh HH(POPMALIMIO B PA3TUYHBIX BHIAX;

- yMEHHE MYOJIMYHO MPEICTABIATH PE3ylbTaTbl COOCTBEHHOTO HCCIENOBaHUS, BECTH
JTUCKYCCHHM, JIOCTYIIHO W TapMOHMYHO codYeTas cojepaHue ©  (OpMbI
npecTaBisieMoi HHGOpMaIuy;

NpeaIMeTHBIX

- c(hOpPMUPOBAHHOCTh TMPEACTABIECHUNH O POJIM M MecTe (UMK B COBPEMEHHOM
HAayyHOW KapTUHE MHpa; MOHMMAaHHE (QU3UYECKOW CYIIHOCTH HaOJII0JaeMbIX BO
Bcenennoit sBienuit, poiu Gpu3uku B GOpMUPOBAHUH KPyro3opa u (pyHKIHOHAILHOM
rPaMOTHOCTH YE€JIOBEKA JIJISl PELICHUS IPAKTUYECKUX 3a/1ay;

— BJAJICHHE OCHOBOIOJATAIOIIUMUA (UINYECKUMU MOHITUSIMH, 3aKOHOMEPHOCTSIMHU,
3aKOHAMHM U TEOPUSMH; YBEPEHHOE HCIOJIb30BaHHWE (U3NYECKOM TEPMMHOJIOTMM U
CUMBOJIUKH;

- BIIaJICHHE OCHOBHBIMH METOJAMH HAyYHOTO IO3HAHUS, MCIOJIb3YeMbIMH B (hH3HKeE:
HaOII0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

- yMeHHus o0pabaTbIBaTh pe3yiabTaThl U3MEPEHUM, OOHAPYKUBATh 3aBUCUMOCTb MEXKIY
(bU3NUEeCKUMHU BETUUUHAMH, OOBSICHATH MOTY4YE€HHBIE PE3yJIbTaThl U JIeNIaTh BHIBOJIBI;

- ¢c(hOpMHPOBAHHOCTh YMEHUS pelIaTh PU3NUECKHE 3a/1a4H;

- c(OpPMHUPOBAHHOCTh YMEHHUS NPUMEHSTH TIOJIyYE€HHbIE 3HAHHUS IS OOBACHEHHS
yCIIOBUM MpoTeKaHMs (PU3MUECKUX SBJICHUH B MpHUpoJie, MpodeccuoHAIbHON chepe u
JUISL IPUHATHS PAKTUYECKUX PEIIEHUIN B IOBCETHEBHOW KU3HU;

- c(OpMUPOBAHHOCTH COOCTBEHHOW TMO3HMIIMU 110 OTHOIICHHIO K (U3HUYECKOU
UH(pOpMaLNH, 0JIy4aeMON U3 pa3HbIX HCTOUYHHUKOB.

B paboueii nporpamme y4eOHON TUCHUTIIMHBI «DU3MKa» aHa XapaKTEPUCTHKAa OCHOBHBIX
BUJOB Y4€OHOH JeATENbHOCTH OOYYalOIIMXCs Ul YCTAHOBJIEHUS YPOBHS OCBOEHHS Y4€OHBIX
JNEUCTBUI MO KaXKIOH TeMe.

JIaGopatopHble pabOTHl CTPYNIHPOBAHbI B KOHIIE BTOPOro cemectpa. LlemecooOpa3HOCTb
JIAHHOW TPYNIIUPOBKH OOYCIIOBIIEHa HEOOXOJMMOCTHIO OOOOIICHUS W CHCTeMaTH3allMd 3HAHWUHA
nepea dk3aMeHoM. B To ke Bpemsi B pazzaene «CopaepikaHue y4eOHON AMCHUIUIMHBIY COXpPaHEH
JIOTUYECKHUH MOPSIOK U3TI0KEHHS U MPUBSI3KH JIA0OPATOPHBIX PabOT K COOTBETCTBYIOIICH TEME.

Peanuzanus yueOHON AMCHUIUIMHBI IPEAyCMaTpUBAET MpoBeleHHe J1a00paTOPHBIX paboT B
dbopMe mpakTUUECKOI MOArOTOBKE 00yYarOMIMXCS.

[IpakTyeckass MOATOTOBKA MpH peaau3alMu y4eOHOW IMCHUIUIMHBI OPraHU3YeTCs MyTeM
MPOBEJCHUS J1a0OpaTOPHBIX pPa0OT M HHBIX aHAJIOTMYHBIX BHJIOB Y4YeOHOH JEsTeNbHOCTH,
NpeyCMaTpUBAIOIIMX y4yacTue OOYyYalOMIMXCsl B BBIMOJIHEHUH OTAENBHBIX 3JIEMEHTOB pPadoT,
CBA3aHHBIX C Oyaymed mnpodeccHOHaNbHON JESITeNbHOCThIO, a TaKkKe JIEMOHCTPAIUI0
NPAaKTUYECKUX HAaBBIKOB, BBIIIOJHEHHE, MOJAEIHPOBaHHE OOYYAIOIIMMUCS OIpPEICIEHHBIX BHJIOB
paboT Ui pelieHus MpaKkTUYEeCKUX 3a7ad, CBS3aHHBIX ¢ Oyayuledl mnpodeccunoHanbHOM
NeSITebHOCTBIO B YCIIOBHSX, MPUOIMKEHHBIX K PEAIbHBIM TPOU3BOICTBEHHBIM .

[Ipu peanuzanuu comepkaHusi oOme0Opa3oBaTeIbHOW y4eOHON MUCIHMIUIMHBI «DU3uKa
MaKCHUMajibHast yyeOHasi Harpys3ka coctaBisier 175 yacoB, U3 HHMX ayauTopHas (oOsi3aTenbHast)
yueOHasi Harpyska, BKIJIIOYas JJAOOpPATOPHBIEC 3aHATHUS M MPAKTHUECKYIO MOATOTOBKY — 157 4acos,
KOHCYJIbTAIIMU — 2 Yaca, MPOMEKYyTO4YHas arrectanus — 16 yacoB.

HToroBoii popmMoii KOHTPOIIS SBIAETCS IK3AMeEH.
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2. TemaTuuyeckuii miaH y4eOHO# U CUUIIMHBI

Makec. Kon-Bo ayaur.
Harpyska 4acoB
HaumeHoBanue pa3ieioB U TeM 00y4., gac BCerO B B TOM GHCIIC
T.4. MMpaKTHUYCCKas
JIII3 MOJITOTOBKA
BBenenue. MaremaTuka B (pu3nke 6 6
Pasznea 1. MexaHuka 28 28 8
1.1. Kunemaruka 8 8 2
1.2. 3akonsl MexaHnuku HproToHA 10 10 6
1.3 3aKOHBI COXpaHEHHS B MEXAHUKE 10 10
Pa3zgea 2. diekTpoauHAMHUKA 39 39 32
2.1. DnekTpuueckoe noie 8 8 6
2.2. 3aKOHBI MOCTOSTHHOTO TOKA 12 12 12
2.3. DneKTpUYeCKUi TOK B MOJIYIIPOBOIHUKAX 4 4 4
2.4. MarauTHoe 1ojie 9 9 6
2.5. DnekTpoMaruuTHasi UHAYKIUS 6 6 4
Pasnen 3. OcHOBBI MOJIeKYJISIDHOM (PU3MKH U 24 24
TePMOIMHAMMKH
3.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU 10 10
3.2. OCHOBBI TEPMOANHAMUKHI 14 14
Pasznen 4. Kosre0anus 1 BOJIHEBI 16 16 6
4.1. Mexanudeckue KonebaHus 4 4
4.2. Yupyrue BOJHBI 4 4
4.3. DNeKTpOMarHUTHBIE KOJICOaHUs 6 6 6
4.4. DneKTpOMarHuTHbIE BOJIHBI 2 2
Pa3znen 5.0nTuka 10 10
5.1. IIpupona ceera 2 2
5.2. BonHOBBIE CBOMCTBA CBETA 8 8
Pa3nes 6. DiieMeHTHI KBAHTOBOW GU3NKH 6 6
Pa3nes 7. JBosronust Bce1eHHOM 4 4
Pa3nea 8. JlabopaTopHoO-npakTHYeCKHe 3aHATHS 24 24 24 12
KoncyabTanun 2
I[IpomexyTouHasi aTTeCTALMA 16
Hroro 175 157 24 58




3. Copep:kanne y4eOHONH TUCHUIINHBI

BBenenue. Matemaruka B pu3uke.

Oduznka — (QyHIaMEHTaIbHASI HAYKa O IPUPOJIC.

EcrecTBeHHOHAy4YHBII METOJl IIO3HAHMS, €r0 BO3MOXKHOCTH M TI'DAaHUIBI NTPUMEHUMOCTH.
DKCIIepUMEHT U TeOpHs B IpoIlecce MO3HAHUs MPHUPOIbl. MoenupoBanue GU3NIECKUX SBICHUN U
nporieccoB. Posib skcniepuMeHTa U TEOpUU B IIpoliecce MO3HaHUs Npupoabl. MaTeMaTHka B (U3UKE.
Owusnueckas BenuuuHa. [lorpemHocTy M3MepeHui (u3nvyeckux BenuyuH. PU3NUECKrue 3aKOHBI.
['panu1ibl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [ToHATHE O Qu3MUecKoi kapTUHE MHUpa. 3HaUYEHHUE
(U3UKN IPU OCBOCHUH TEXHUYECKHUX CIIEIUAIBHOCTEH.

Nunusuayaneaas padorta Ne 1
[TonroroBka koHcrekTa «Pu3nyecKas KapTHHA MHPaY.

Pazgen 1. MEXAHUKA

Tema 1.1 Kunematuka

Mexanunueckoe asmxenue. [lepememenue. [1yrs. Ckopocts. PaBHOMEpHOE TTPSMOIIMHEITHOE
IBUKEHHE. YcKopeHue. PaBHomepemMeHHOe mpsMoyivHelHOe ABMkeHue. CBoOOIHOE NajieHuUe.
JIBrkeHHE Tena, OPOIISHHOTO 10| YIJIOM K TOPU30HTY. PaBHOMEpHOE IBH)KEHUE IO OKPYKHOCTH.

Nunusuayaneaas padorta No 2
Pemrenue 3aga4u mo teme «CBOOOLHOE MTaZIEHUE TEY.

[IpakTnueckas noarotoska (2 yaca)
CBobonHoe najgeHue. PaBHoMepHOE IBU)KEHUE IO OKPYKHOCTH

Tema 1.2 3akonnl mexanukun HeroTona

[TepBerit 3akon Herotona. Cuma. Macca. Ummynwsc. Bropoit 3akon Herotona. OcHOBHOIM
3aKOH KJlaccMyeckod JuHaMukH. Tperuit 3akoH HploToHa. 3akoH BCEMUPHOTO TATOTEHHS.
I'paBuTanmonnoe nozie. Cuna tspxkectu. Bec. CiocoObl u3mepenust Maccol Tel. CUilbl B MEXaHHKE.

NunuBuayansHast padora Ne 3
Pemtenue 3a1a4 o treme «3akoHbl MeXaHUKH HbproToOHa»

NunuBuayanpaas padbora Ne 4
Pemenne 3amau mo Teme «3aKkoHBI MexaHUKH HeroToHa)»

[IpakTrueckas moarotoBka (2 yaca)
3akoHbl MexaHuku Herotona. IlepBeiii 3akoH HeroToHa

[IpakTueckas noarotoska (2 yaca)
Bropoii 3akon HeroToHa. Tpernii 3akoH HeroToHa

[IpakTrueckas moarotoBka (2 yaca)
Bec. Cuinbl B MexaHuKke

Tema 1.3 3aKkoHbI cCOXpaHEeHHsI B MeXaHUKe

3aKoH coXpaHEHHs WMIyJbca. PeakTuBHOe gABWkeHue. PabGora cwibl.  Paborta
IIOTCHIUAJIbHBIX CHJI. MOH_[HOCTB. 3Heprm{. Kunertnueckas OHCPIUs. HOTGHL{I/IaJIBHaH SHCPrus4.
3aKOH COXpaHEHHSI MEXaHU4eCKOM sHepruu. [[puMeHeHne 3akOHOB COXPaHEHHS.

8



NunuBuayanpaast padora Ne 5
Pemenne 3amad mo Teme «3aKOHbI COXPAaHCHHUS B MEXaHUKE)»

NunuBuayansHas padora Ne 6
Pemenue 3amay mo reme «3aKOHBI COXPAHCHHS B MEXaHUKE)

JdemMoHcTpauMu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUETA.

Bupl MexaHMYECKOTO ABUKCHHUS.

3aBUCUMOCTb YCKOPEHMSI T€JIa OT €r0 MacChl U CUJIbI, IEHCTBYIOIIEH Ha TEIIO.
CrioxxeHue Cuil.

PaBeHCTBO M MPOTHUBOIIOJIOKHOCTD HANIPABJIEHUSI CUJI IEHCTBUS U IPOTUBOJCHCTBUSL.
3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

Cunel TpeHuUs.

HesecomocTs.

PeaktuBHOE NBHKEHUE.

[Tepexoxn moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Paznen 2. QJIEKTPOIUHAMUKA

Tema 2.1 DiekTpuueckoe moJie

DINeKTpUUYECKHE 3apsiibl. 3aKOH COXpaHeHus 3apsaa. 3akoH Kysnona. DiekTpuueckoe moe.
HanpspkeHHocTh  anekTpuueckoro mons. [lpunmun cymepnosunuu  mojeil. PabGorta cun
aJIeKTpocTaTndeckoro mojsi. [loreHmman. Pa3HOCTh  TMOTEHIMAIOB.  JKBUIOTCHIIMATBHBIC
noBepxHOCTU. CBSA3b MEXIY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIUATIOB AJIEKTPUYECKOTO TOJIS.
Jvonextpukn B anekTpudeckoM  nose. Ilomspusanmsa  auanextpukoB. [IpoBogHukn B
anektpudeckom mone. Konaencatopel. CoenvHeHHE KOHICHCATOPOB B Oarapero. DHeprus
3apsHKEHHOTO KOHJIEHCATOpa. DHEPTHUS dJIEKTPUIECKOTO TIOJI.

WnnuBuayanbHas padorta Ne 7
Pemenue 3anau no teme «nekrpuueckoe nojue. 3akoH Kymnonay

[IpakTuyeckas moAroToBKa (2 yaca)
DnekTpuyeckoe mnojie. 3aKkoH KyJIoHa

[IpakTrueckas moarotoBka (2 yaca)
[Torenuuan. JIudeKTpUKU B AIEKTPUIECKOM I10JIe

[IpakTueckas noarotoska (2 yaca)
[TpoBoaHuKY B AnekTpudeckom mojie. KonaeHncaTopsl

Tema 2.2 3aK0HBI HOCTOSTHHOI'O TOKA

VYcnoBus, HEOOXOIUMBIE /I BOSHUKHOBEHUS U TIOJJIEPKaHUSI dJIEKTpUIecKoro Toka. Cua
TOKa U IUIOTHOCTH ToKa. 3akoH Oma mns ydactka menu 6e3 DJ[C. 3aBUCHUMOCTH AJIEKTPUIECKOTO
CONPOTHUBJICHHSI OT MaTepHaya, JIMHBI W IUIOIIAJAM TONEPEYHOTO CEUYEHHUS MPOBOIHHKA.
3aBUCHUMOCTbD AJIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJAHUKOB OT TEMIEPATYPhl. DIEKTPOABUKYIAS
CUJla UCTOYHMKA Toka. 3akoH Oma mis nonHou nenu. CoequHeHue mpoBOAHUKOB. CoelnHEHue
UCTOYHUKOB 3JIEKTPHUECKOM »Hepruu B Oartapero. 3akoH J[xoyns — Jlenuna. Pabota u MOmHOCTh
AJIEKTPUYECKOT0 TOKa. TernmoBoe AeHCTBUE TOKA.



NunuBuayanspaas padora Ne 8
Pemenue 3amaud no teme «3akoH OMa Jij1s1 ydacTka e

NunuBuayansHas padora Ne 9
Pemenne 3amgau no reme «3akon OMa Jyist mosiHOM 1ienu. 3akoH Jxoymnsa-JIenmay

[IpakTrueckas moarotoska (2 yaca)
3aKOHBI TTOCTOSTHHOT'O TOKA

[IpakTrueckas moarotoska (2 yaca)
DNEKTPUYECKUI TOK B METAJUIAX U BaKyyMe

[IpakTrueckas moarotoska (2 yaca)
CBo¥iCTBa TIOCIICIOBATEIFHOTO M MAPALIICIBHOTO COSAMHEHUS TTPOBOTHUKOB

[IpakTrueckas moarotoBka (2 yaca)
3akon OMa 1t MOJTHOM 1enu

[IpakTrueckas moarotoska (2 yaca)
ITpaBuna Kupxroda

[IpakTryeckas moarotoBka (2 yaca)
3akon /oy — Jlenna. Pabora n MOITHOCTH TOKa

Tema 2.3 DulekTprueckuii TOK B MOJYNPOBOJHUKAX

CobcTBeHHas MPOBOIUMOCTbH MOJIYTIPOBOAHUKOB. [101ynpoBOJHUKOBEIE TPUOOPHI

[IpakTudeckas moAroToBkKa (2 yaca)
DNEKTPUUECKUN TOK B TIOTYIPOBOAHUKAX. [IpOBOIMMOCTE TIOTYIIPOBOTHUKOB

[IpakTrueckas moarotoBka (2 yaca)
DJEeKTpUUYECKUN TOK B paCTBOpAX U paciiiaBax dJIEKTPOIUTOB

Tema 2.4 MaruuTHoe moJie

BekTop MHIyKIMM MarHUTHOrO mojs. JleMCTBHE MAarHMTHOIO MOJS HA MPSAMOJHUHEHHBIN
MPOBOJAHMK C TOKOM. 3akoH Awmmnepa. BzaummopeiictBue TokoB. MarHuTHelii motok. Pabora mo
MEPEMEIICHUIO TPOBOJHMKA C TOKOM B MAarHUTHOM moJie. JlelicTBUE MarHUTHOIO IOJs Ha
nBvkymuiics 3apsaa. Cuna Jlopenna. OnpeneneHue yaeabHOro 3apsiaa. Y CKOPUTENH 3apsyKeHHBIX
YacCTHII.

WuauBuayanbHas padora Ne 10
Pemenue 3agad no reme «MarautHoe mose. 3aKkoH AMmepay
WuauBunyanbHas padota Ne 11
[ToaroroBka u Hanucanue pedepara coriacHo nmepeurio TeM (Ne 35, 44, 42,50, 83, 84)

[IpakTrueckas moarotoBka (2 yaca)
MarnuTHoe nojue. 3akoH AMriepa

[IpakTrueckas moarotoska (2 yaca)
Cuna Jlopenua.
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[IpakTrueckas moarotoska (2 yaca)
MarauTHbI TOTOK. MHIYKTUBHOCTh. DHEPIrUsi MATHUTHOTO TOJIS. TOKA

Tema 2.5 DyieKTPOMArHUTHAST UHAYKIIHS
DnekTpoMaruuTHas HHAYKIUSA. Buxpesoe anekrpuyeckoe nosie. CaMOUHIyKIUsL. DHEPTus
MarHUTHOTO TOJIS.

NunuBunyanpHas padora Ne 12
Pemenue 3anay no teme «3I€KTPOMAarHUTHAs HHIYKIMSI

[IpakTrueckas moaroroska (2 yaca)
DIeKTPOMArHUTHAS WHIYKIIHS.

[IpakTryeckas moarotoBka (2 yaca)
Camounaykuus. Toku pazMbikaHus U 3amblkanus. Toku Dyko.

JleMoOHCTpaL U

B3aumoaeincTBue 3apsyKeHHBIX TEIL.

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

JIM3IIEKTPUKN B DJIEKTPUYECKOM IIOJIE.

Konpaencaropsl.

TemioBoe neNCTBUE 2IEKTPUUECKOTO TOKA.

CoOcTBeHHAs U IPUMECHAs! TIPOBOJMMOCTb MOJTYITPOBOIHUKOB.
IToynmpOBOXHUKOBBIN THUO.

Tpanszucrop.

OmneiT Opcrena.

B3anmopeiicTBre NPOBOTHUKOB C TOKaMHU.

OTKIIOHEHNE DJIEKTPOHHOTO My4YKa MAarHUTHBIM IIOJIEM.
DIEeKTPOABUTATENb.

DeKTpoU3MepUTEIbHBIE TPUOOPHI.

ONeKTpOMarHuTHAst UHIYKIIMSL.

Onebitel @apages.

3aBucumocts 3J1C caMOUHIYKIIMKM OT CKOPOCTH U3MEHEHHUS CHJIbI TOKA U MHAYKTUBHOCTH
IIPOBOJHMKA.

Pabora anexrporeneparopa.

Tpauncdopmarop.

Paszea 3. OCHOBBI MOJIEKYJISIPHOM ®U3UKHU U TEPMOJIJUHAMUKH

Tema 3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKO TEOPUH

WneanpHplil ra3. OCHOBHBIE IOJIOKEHUST MOJEKYJISIPHO-KMHETUYECKON Teopuu. Pasmepsl u
Macca MOJeKyl U aToMoB. bpoyHoBckoe nBwxkenue. [uddysua. Cunsl u  sHeprus
MEXMOJIEKYJIIPHOTO  B3auMmojeiicTBus. CTpoeHHe ra3000pa3HbIX, JKHJIKMX UM TBEPAbIX Tell
CkopocTy [IBJKEHHMSI MOJIEKYJ M UX u3MepeHue. Mpeanbnsiii ras. JlaBnenuwe raza. OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON TEOpHM ra3oB. Temmeparypa u ee usmepeHue. ['a3zoBble
3aKOHBI. AOCOJIFOTHBIM HYJIb TEMIIEPATYPHI. TepMOIMHAMHUYECKAs IIKajia TEMIIEPaTyphl. Y paBHCHHE
COCTOsIHUA UACAJIBHOI'O I'a3a. MOJISIpHaSI ra3zoBas IOCTOAHHAas.

NuauBuayanbaas padora Ne 13
Pemenue 3agad mo reme «OCHOBBI MOJIEKYJISIPHO-KMHETUUECKON TEOPUU»
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Tema 3.2 OCHOBBI TEPMOAMHAMHMKH

OcHOBHbIE MOHATHS U ONpeieicHusl. BHyTpeHHsIst sHeprusi cucteMbl. BHYTpeHHsIs sHEprus
uaeanbHOro raza. Pabora m terota kKak ¢GopMbl Iepefadud dHEpruu. TermnoeMKocTh. Y aelbHas
TEIUIOEMKOCTh. YpaBHEHHE TeIUIOBOro Oamanca. [lepBoe Hauanmo TepMOIWHAMUKU. AMuabaTHBIA
nponecc. [Ipunuun aevictBus teroBoil Mammubl. KIIJ[ TermoBoro asurarens. Bropoe Hauano
TepMOAMHAMUKU. TepMoaMHAMUYECKas IIKajga TeMIeparyp. XOJIOAWIbHbIE MallWHbL. TerioBbie
nBurarenu. OxpaHa IpupoIbI.

CpolicTBa napoB. lcmapenue u KonaeHcauus. HacbllieHHBI Hap M €ro CBOMCTBA.
AOconroTHAsT W OTHOCUTENbHAs BIIAXKHOCTh BO3ayxa. Touka pocel. Kurmenwe. 3aBHCHMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBieHus. [leperpeTsiii map u ero ucroib30BaHUE B TEXHUKE.

CBolicTBa )XUIKOCTEH. XapaKTEPUCTUKA >KUJIKOTO COCTOsIHUSA BemiecTBa. [[oBEpXHOCTHBIM
CJIOU MKUIKOCTU. DHEPTUsi MOBEPXHOCTHOTO CiOs. SIBJICHHS Ha TpaHUIE >KUJIKOCTU C TBEPIbIM
tesoM. Kanusisipuele sSiBICHUS.

CBoiicTBa TBEpABIX T€JI. XapaKTePUCTUKA TBEPJOTO COCTOSHUS BEIIECTBA. YTIIPyTHe
cBOMCTBa TBepabIXx Ten. 3akoH ['yka. Mexanudeckue cBOWCTBa TBEpAbIX Tel. TermioBoe
pacuIMpeHne TBEPAbIX TeJ U KUJIKoCcTeH. [1naBieHne u KpucTain3anus.

NunuBunyanbHas padora Ne 14
Pemenue 3anau no reme «OCHOBBI TEPMOJIMHAMUKH. BHYTpEHHSIs1 SHEPT S CUCTEMBI»

WuauBuayanbhuas padora Ne 15
Pemenue 3anau no teme «CBolcTBa NapoB, )KUIKOCTEHN, TBEPABIX TEI»
JleMoHCTpanun
JIBukeHre OpOyHOBCKHX YaCTHLL.
Huddysus.
W3MmeHeHne naBlieHus ra3a ¢ U3MEHEHUEM TeMIIEPaTyphl IPU MOCTOSIHHOM 00bEME.
N3oTepMuueckuii 1 1300apHBINA IPOLIECCHI.
M3MeHeHne BHYTpEHHEH dHEpruu Tell IpU COBEPILIEHUU pabOThI.
Mopenu TenaoBbIX ABUTATEIIEH.
Kunenune Bo/ibI Ipy NOHWKEHHOM JIaBJICHUU.
[IcuxpomeTp u rUrpomeTp.
SIBieHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAuYHUBaHMUS.
Kpucrannsl, amopdHble BeliecTBa, )XKUAKOKPUCTAITNIECKUE Tea.

Pa3nea 4. KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 Mexannyeckue KoJe0aHus

KonebarenbHoe paBkenue. [apmonuueckue Konebanusi. CBOOOTHBIE MEXaHUYECKHE
kosneOanus. JluHeiiHble MexaHWYeckue KojebOarenbHble cucTeMbl. [IpeBpalieHre sHEpruu Npu
KosiebarenbHOM JABIKeHNH. CBOOO/IHBIE 3aTyXalollle MeXaHHYecKue KosieOaHus. BbIHyX1eHHBbIE
MEXaHUYEeCKUe KoJaeOaHmsl.

WuauBunyanbHas padora Ne 16
Pemenue 3amay o reme «Mexannueckue xonedanus. KosiebarenpHoe IBIKEHUE)

Tema 4.2 Ynpyrue BOJHbI

IlonepeuHble W IPONOJIbHBIE BOJIHBL. XapaKTEPUCTUKUA BOJIHBL. YPAaBHEHHE IIJIOCKOU
oerymeit BomHbl. WHTEepdepenumss BomH. [lonstume o audpakuuu BOJH. 3BYKOBBIC BOJIHBI.
VYbpTpa3ByK U €ro NpUMEHEHHUE.
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NunuBunyanpHas padora Ne 17
Pemenue 3aau no reme «Ypyrue BOJHbBI»

Tema 4.3 DileKTPOMarHuTHbIE KOJIeOaAHUS

CBobOoaHbIe AIIEKTpOMArHuTHBIE KoseOanus. IlpeBpaimienue sHepruu B KojeOaTeIbHOM
KOHType.  3arTyxamollMe  JJIGKTpOMAarHuTHele  KoseOaHus.  ['eHepaTop — He3aTyXarolIux
AIIEKTPOMArHUTHBIX KosieOaHWW. BBIHYXAEHHBIE 3neKTpuueckue koneOanus. [lepeMeHHBIN TOK.
['enepatop mepeMeHHOro Toka. EMKOCTHOE M MHAYKTMBHOE COINPOTUBICHHUS MEPEMEHHOTO TOKA.
3axkoH Oma JJis 3JIEKTPUUECKON IEeNU MePEeMEHHOro Toka. PaboTa u MOUTHOCTh MEPEMEHHOTO TOKA.
I'eneparopsl TOkKa. Tpanchopmaropel. Toku BbIcOKOH YacToThl. Ilomydenme, mnepenada wu
pacnpezeneHue 3JIEKTPOIHEPTU Y.

WuauBunyanbHas padorta Ne 18
Pemienue 3a1a4 o reme «IEKTPOMarHUTHbIE KOJICOAHUS U BOJIHBDY

[IpakTrueckas moarotoska (2 yaca)
DnexkTpoMarHuTHbIe Konebanus. CBOOOHbIE 3JIEKTPOMArHUTHBIE KOJICOaHUS

[IpakTrueckas moarotoBka (2 yaca)
BeinyxaeHnble anekTpuaeckue koiaebanus. [lepeMeHHbIi TOK

[IpakTrueckas moarotoska (2 yaca)
Tpancdopmaropsl. Toku BBICOKOI 4aCTOTHI

Tema 4.4 D1eKTpOMarHuTHbIC BOJIHBI

DJEeKTPOMarHUTHOE M0JIe KaK 0COOBINA BUJ MaTepUu. DJIEKTPOMarHUTHbIE BOJHBIL. Bubparop
I'epua. OTkpbITHIA KoNebaTenbHbI KOHTYp. M300perenue panuno A.C. IlomobMm. Ilonsatue o
panuocsssu. [IpuMeHeHne 2IeKTPOMarHuTHBIX BOJIH.

WuauBuayanbHas padota Ne 19
Pemenue 3amad mo teme «IJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJTHBI»

JleMoOHCTpaL U

CB00OO/IHBIE U BBIHYX/ICHHBIE MEXaHUUECKUE KOJIeOaHMs.
Pe3onanc.

OO6pa3oBaHue U paclpoOCTPaHEHHE YIIPYTHX BOJIH.
YacroTa konebaHu U BbICOTa TOHA 3BYKA.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.
OcnuorpaMma rnepeMeHHoro Toka.

Konzaencarop B 11enu nepeMeHHOro TOKa.

KaTymKa HHAYKTUBHOCTHU B LECTIHM IIECPEMEHHOT'O TOKA.
Pe3onaHc B nocnenoBaTenbHOM [ENH IEPEMEHHOTO TOKaA.
I/ISnyquHe " IpUEM SJICKTPOMArHuTHBIX BOJIH.
Pannocssse.

Pa3gea 5. OIITUKA

Tema 5.1 Ilpupona ceera

CKOpOCTh pacnpoCTpaHEHUs CBETa. 3aKOHBI OTpa)X€HUsl W mnpenomieHus cpeta. [lomHoe
orpaxkenue. JIunzel. ['1a3 kak onTudeckas cuctema. ONTUYecKue mpruoOOpHIL.
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NunuBunyanpHas padorta Ne 20
Pemienue 3agau no reme «3aKOHBI OTPAXKEHUS U TIPEITOMIICHHS CBETa»

Tema 5.2 BoJiHOBBIE CBOICTBA CBETA

Wutepdepentust cBera. KorepeHTHOCTh CBETOBBIX Jyded. VHTepdepeHIs B TOHKHX
menkax. [Tomocel paBHOM TonmuHbl. Konbita HetoToHa. Mcrons3oBanue nHTEPPEPEHIIMN B HAYKE
u texnuke. Judpakuus cBera. Judpakuus Ha menu B mapauieNbHbIX dydax. udpaxnuoHHas
peuierka. [lonsitue o ronorpaduu. [lonspuzanus nonepeunsix BoiH. [lonspuzanus ceera. /[BoitHoe
nyuenpenomiienue. Ilomspouasl. ucnepcust cBeta. Buabl cnektpoB. CHEKTpbl HCIYCKAHUSA.
CrnekTpsl noruomeHus. YibTrpaduosneroBoe U UH(pakpacHoe u3NyuyeHus. PeHTreHoBckue y4u.
WX npupona u cBOKCTBA.

NunuBunyanbHas padota Ne 21
Pemenne 3amgay o teMe «BOJHOBBIE CBOIICTBA CBETA»

JleMoOHCTpaL U

3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETA.

IlonHOE BHYTpEHHEE OTpaKECHUE.

OnTuueckue MpruOOpHI.

WnTepdepenius caera.

Judpakmnus ceera.

ITonsipusanus ceera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.
CrnekTpockor.

Pasnen 6. JJIEMEHTHI KBAHTOBOW ®U3UKH

KBantoBas runoreza I[lnanka. @oronsl. Buemnuii ¢dorosnexkrpudyeckuit 3¢ dekr.
Buyrpennuii ¢poroadpdext. Tunsl ¢otornemMeHnToB. Pa3Butue B3IISIIOB Ha CTPOCHHUE BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoAaa. SaepHast Mmonens atoMma. OnbiTel O. Pesepdopra.
Mogens atoma Bogopona no H. bopy. KBantossie reneparopsl. EcrecTBeHHass paiHOaKTUBHOCTD.
3aKOH paJnOaKTHBHOTO pacnana. CrnocoObl HaOJMIOAEHUS U PErMCTPALMHU 3apsHKEHHBIX YacTHULI.
O¢dexr BaBumoBa — Yepenkoa. CTpoeHrne atroMHOTo sifpa. JledexT maccel, SHEpPTHUs CBS3H U
YCTOMYMBOCTb aTOMHBIX sep. SnepHble peakuuu. VckyccTBeHHas paguOaKTHBHOCTh. [leneHne
TsoKenbIX sijep. LlenmHas saepHas peakuus. Ympapisgemas LeNHas peakius. SnaepHbId peakTop.
[TomyuyeHne paAMOAaKTHBHBIX HW30TONOB M MUX NpHUMEHeHue. buonorudeckoe nencTBUE
paZMoaKTUBHBIX U3Ty4yeHUI. DJIeMEHTapHbIE YaCTHUIIBI.

WnauBuayanbHas padorta Ne 22
Pemenue 3anau no teme «fnepHas Moaens aToMa. PaaroakTHBHOCTS. SInepHble peakium»

JleMoHCTpanun

dotorpdexr.

JluHeiuaTeie CEKTPHI PA3IUYHBIX BEIICCTB.
Nznydenue nazepa (KBaHTOBOTO TE€HEPATOPA).
CueTunK MOHU3HUPYIOINX U3ITYYEHUH.

Pa3aen 7. IBOJIIOIUA BCEJJEHHOM

Hama 3Be3gnas cucrema — ['anaktuka. [Ipyrue ramnaktuku. beckoHeuHocTs BceeneHHOM.
[Tonsitue o kocmosioruu. Pacmmpsromascs Beenennas. Moaens ropsiueit Beenennoit. Ctpoenue u
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npoucxoxaeHue [lamaktuk. ['mnmoresa mpoucxoxnenus CoiaHeuHoM cuctembl.  TepmosiiepHbIi
cunte3. IIpobnema tepmosmepHoi sHepreTukd. DHeprus CojHIa M 3Be31. DBOJIONHS 3BE3I.
[Ipoucxoxaenne CoHEUYHON CUCTEMBI.

WunuBuayansnas padora Ne 23
[ToaroroBka u Hamucanue pedepara.

JdemMoHcTpauMu

ConneuHas cucrema (MOJEINbD).

®ororpaduu miaHeT, ceIaHHbIE C KOCMUYECKUX 30H/IO0B.
Kapra JIyHsb! u 1u1aser.

Ctpoenue u sBosronus BeeneHHoil.

Pa3zpen 8. JABOPATOPHO-IIPAKTUYECKHUE 3AHATHUSA
Tema 1.2 3axkonnl Mmexannkn HeloToHa

JlaGopaTtopnast pabota Ne 1
Uccnenosanue nBuKeHUS Tella O4 JeUCTBUEM ITOCTOSHHON CHJILL.

Tema 1.3 3akoHbI cOXpaHeHHs] B MeXaHUKe

JlaGopaTtopHnast pabota Ne 2
W3yueHne 3akoHa COXPAHEHUS HMITYJIbCA.

JlaGoparopHas pabota Ne 3

CoxpaHeHNEe MEXaHUYECKOW DHEPIUU IPU JBHKEHUM Teja MOJ ACHCTBUEM CHJ TSDKECTH U
YIOPYTOCTH.

Tema 2.2 3aK0oHBI MOCTOAHHOTO TOKA

JlaGopatopHas pabora Ne 4
[IpakTrueckas moarotoBka (2 yaca)
N3yuenne 3akoHa OMa a5 y4acTKa IeTH.

JlaGopatopHnas paborta Ne 5
[TpakTrueckas moaroroBka (2 gaca)
W3mepeHue 31eKTpOIBUKYILEH CUIIBI M COMPOTUBIICHUS UCTOYHUKA TOKA.

Tema 2.4 MaraurHoe moJie

Jlaboparopuas padota Ne 6
[IpakTudeckas moAroToBka (2 daca)
N3ydeHne sBIeHUS 3JIEKTPOMArHUTHON WHIYKIIUH.

JlaGopaTtopnast pabora Ne 7
[IpakTrueckas moarotoska (2 yaca)
HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA OT 3JIEKTPOEMKOCTH KOHJIEHCATOpa B LIETIH
MEPEMEHHOT0 TOKa.

JlaGopatopHnas pabora Ne 8
N3mepeHne HHAYKTHBHOCTH KaTYIIKH.
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Tema 3.1 OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TEOpUH
JlaGopaTtopnast pabora Ne 9
[IpakTrueckas moaroroska (2 yaca)
H3mepeHnue BlaxxHOCTH BO3yXa.
JlabGopaTtopHnas pa6ora Ne 10
[IpakTrueckas moarotoska (2 yaca)

I/I3MepeHHe IMOBEPXHOCTHOI'O HATSAXCHUS JKUAKOCTH.

JlaGopaTtopHnas pabora Ne 11
N3ydeHne TErioBOro paciiupeHust TBEPIbIX TEIl.

Tema 4.1 Mexannueckue KoJe0aHus

JlaboparopHuas pabora Ne 12
W3y4yeHune 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUil HUTSHOTO MasTHHKA OT JJIMHBI HUTH
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ITepedyenns 1a0opaTopHBIX padoT

Ne Tema HaumeHnoBanue 1a060paTopHbBIX paboT Kou-
\ix BO Yac
1 1.2 WccnenoBanue ABKEHHUS TeNa MO/ ACHCTBUEM MTOCTOSIHHOM CHITBI 2
2 1.3 N3ydeHune 3aKkoHa COXpaHEHUS UMITYJIbCA. 2
3 CoxpaHeHue MEXaHWYECKOW SHEpPruu NpHU [BUKEHUU Tela IO0J 2
JIEHCTBUEM CHJI TSDKECTH M YIPYTOCTH.
4 2.2 N3yuenue 3akoHa Oma i1 y4acTKa Lenu. 2
5 2.2 N3mepenne 3eKTpoABMKYIIEH CUITBI U CONIPOTUBIICHUS HCTOYHUKA 2
TOKA.
6 24 W3ydeHue sBIEHUS SJIEKTPOMAarHUTHON MHIYKIUH. 2
7 2.4 UccnenoBanue 3aBUCUMOCTH CHJTBI TOKA OT AJIEKTPOEMKOCTH 2
KOHJICHCATOpa B IIENH MEPEMEHHOT0 TOKa.
8 2.4 M3mepeHne MHIYKTUBHOCTH KATYILIKH. 2
9 3.1 H3mepeHnue BIaXXHOCTH BO3yXa. 2
10 3.1 M3mepeHne moBepXHOCTHOTO HATSDKCHUS YKHJIKOCTH. 4
11 M3yyenue TenioBoro pacClimpeHus: TBEPAbIX Tell.
12 4.1 W3ydeHue 3aBUCUMOCTU MepUoJia KoJeOaHU HUTSIHOTO MasiTHUKA OT 9
JUTHHBI HATH.
HUTOro: 24
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IIpumepHbIe TeMbl pedepaToB (I0KJIAI0B), HHAMBHAYAJbHbIX POEKTOB

1.Anexcannp I'puropseBud CTOJIETOB — PyCCKUM (DU3UK.

2.Anexcanap CrenanoBuy [1onoB — pycckuid y4eHblIi, H300peTaTeb paauo.
3.AnpTepHAaTUBHAS YHEPTETHKA.

4.AxyCTHYeCKHE CBOMCTBA MOJIYNPOBOIHUKOB.

5.Anape Mapu Amniep — OCHOBOTIOJIOKHHK AJICKTPOIUHAMUKH.
6.ACHHXPOHHBII JBUTATEIb.

7.Actepoupl.

8.AcTpoHOMHUS HAIIUX JTHEH.

9.Atomuas pusuka. M3oromnsl. [Ipumenenne painoakTHBHBIX H30TOIOB.
10.beckoHTaKTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.

11.burnonspHbie TPAaH3UCTOPHI.

12.Bopuc CemeHoBuu SIkoOu — UMK ¥ H300pETATEINb.

13.Benuyaiiime OTKpHITHS (QU3HKH.

14.Bupl 35IeKTPUYECKHUX PA3PSIOB. DIEKTPUUICCKUE pa3ps/Ibl HA CITy)KOe YeTOBeKa.
15.Bnusinue nedekToB Ha PU3HYECKUE CBOMCTBA KPHUCTAJLIOB.

16.Bcenennas u TeMHast MaTepusl.

17.Tanuneo ['anuneii — ocHOBaTenb TOYHOTO €CTECTBOIHAHMUS.

18.I'onorpadust 1 ee MprUMeHEHHE.

19./IBuxeHue Tena nepeMeHHON MaccChl.

20./Indpakuus B HaIIEH KU3HH.

21.Kuakue KpuCTalIbI.

22.3axonbl Kupxroda st aneKTpudecKkoi memmu.

23.3aKOHbI COXpaHEHUS B MEXaHUKE.

24.3nauennie oTKpeITHH [anues.

25.Urops BacunbeBuy KypuatoB — ¢u3uk, opraHu3aTop aTOMHOW HAyKH U TEXHUKH.
26.Vcaak HproTOH — co31aTelnsb KIaCCHUeCKON (DU3UKH.

27.Mcnonbp30BaHKE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

28.Knaccudukanus 1 XapakTepUCTHKHU 3JIEMEHTaPHBIX YaCTHII.
29.KoHCTpyKIIMOHHAsI TPOYHOCTh MaTepualia U €€ CBsI3b CO CTPYKTYPOH.
30.KoHCTpYKITHS ¥ BUJIBI JIA3EPOB.

31.KprosnekTpoHHuKa (MUKPORJIEKTPOHHUKA U XOJION).

32.JT1a3epHbIe TEXHOJOTUHN M UX HCIIOIH30BAHHE.

33.JIeonapno na Bunun — y4eHslil U u300peTaresb.

34 MarautHbie U3MepeHus (IPUHITUIBI TTOCTPOCHUS IPUOOPOB, CIIOCOOBI H3MEPEHHSI
MarHUTHOTO MIOTOKA, MArHUTHOM WHAYKIUH).

35.Maiikn @apajeii — co3aarenp yaeHHs 00 JIIEKTPOMarHUTHOM TI0JIE.
36.MeTo MeUeHBIX aTOMOB.

37.Meto/1p1 HAOTIOACHUS M PETUCTPAIIMH PATUOAKTUBHBIX H3ITy4YSHHIA U YACTHIL.
38.MeTto/bI omnpeieneHus IIOTHOCTH.

39.Muxann BacwibeBud JIOMOHOCOB — yUEHBIN YHITUKIIOICIHCT.

40.Mopaenu atoma. OnwiT Pesepdopaa.

41 MonekyIsIpHO-KUHETUIEeCKast TEOPHS UCaTbHBIX T'a30B.

42 MoiHus — ra30BbIi pa3psii B IPUPOTHBIX YCIOBUSAX.

43.HaHOTEXHOJIOTHS — MEXTUCIUIIMHAPHAS 001aCTh (PYHIaAMEHTALHON U MIPUKITATHON
HAYKH U TEXHHUKHU.

44 Huxomna Tecna: )ku3Hb U HEOOBIYAITHBIC OTKPBITHS.

45.Hukomnaii KonepHuk — co3marenb reIMoLeHTPUYECKON CHCTEMBI MUpA.
46.Hunbc bop — ouH U3 co3mareneil COBpeMeHHON (U3UKH.

47 Hyxkneocuntes Bo BeceneHHOM.

48.00bsicHeHne (POTOCHHTE3A C TOUKHU 3PEHUS (PU3HKH.
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49.0nTH4eckue sBICHUS B IPUPOJIE.

50.0OT1KpBITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOI CBEPXITPOBOIUMOCTH.
51.IlepeMeHHBIN ANEKTPUUYECKUIN TOK U €r0 IPUMEHEHUE.

52.IIna3ma — 4eTBEpTOE COCTOSIHUE BEILECTBA.

53.I1nanerst CoTHEUHOM CUCTEMBI.

54.11onynpoBOJHUKOBbIE JATYUKU TEMIIEPATYPBHI.

55.IIprMeHeHune )KUIKUX KPUCTAIUIOB B IPOMBIIIIIEHHOCTH.
56.[IpuMeHeHne IepHbIX PEaKTOPOB.

57.Ilpupona ¢peppomarseTusma.

58.11po0GeMbl 5KOJIOTUH, CBA3aHHBIE C UCIIOJIb30BAaHUEM TEIIJIOBBIX MAIllUH.
59.11ponsBoAcTBO, Nepeaaya U UCTIOIb30BAHUE FJICKTPOIHEPTHH.
60.ITpoucxoxnerre COJTHEUHON CUCTEMBI.

61.ITre303mekTpudeckmii 3 (HEeKT ero MpruMeHECHHUE.

62.Pa3BuTHE CPENICTB CBSA3H M PAIHO.

63.PeakTBHBIC ABUTAaTETM H OCHOBBI PA0OTHI TETNIOBOM MAIITMHBEI.
64.PenuKkTOBOE H3ITYUYECHHUE.

65.PentrenoBckue nyun. Mcropus otkpertus. [Ipumenenue.
66.PoxxneHue 1 3BOIIOLMA 3BE3.

67.Ponp K.O.1[noaKOBCKOTO B pa3BUTHH KOCMOHABTUKH.

68.CBeT — 2JIeKTpOMarHuTHAas BOJIHA.

69.Cepreii [1aBnoBru KoposneB — KOHCTpYKTOp M OpraHU3aTOp MPOU3BOJICTBA PAKETHO-
KOCMHMYECKON TEXHHUKH.

70.CoBpeMeHHas CITyTHUKOBAS CBSI3b.

71.CoBpeMEeHHBIE CPEJICTBA CBS3H.

72.TpanchopmaTopsl.

73.YapTpa3ByK (IOJIydeHHEe, CBONCTBA, IPUMEHEHHUE).
74.YupaBnsieMblii TEpMOSIEPHBIN CUHTE3.

75.YckopuTenu 3apsyKeHHbIX YaCTHII.

76.Du3uka U My3bIKa.

77.®du3nyeckue CBOWCTBa aTMOc(hepshl.

78.®oroaddexr. [Ipumenenne sBienus: pororppexra.

79.Xanc Kpuctuan Opcres — OCHOBOMOIOKHUK IEKTPOMarHeTu3ma.
80.UepHble IBIPHI.

81.11Ixana 37eKTPOMarHUTHBIX BOJIH.

82.Oxonornueckue mpooIIeMbl ¥ BO3MOXKHBIE TyTH MX PEIICHUS.
83.DnexTpoHHast MPOBOAUMOCTh METAIIIOB. CBEPXITPOBOIUMOCTb.
84.Omunmit Xpuctnanosud JIeHIT — pycckuil pu3uK.
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3. Y4eOHO-MeTOAMYeCKOe H MaTepUAIbHO-TEXHUYecKoe o0ecneyeHue yueOHoii
AUCHMILTUHBI

Jliis ocBoeHMs y4eOHOM AMCUUIUIMHBI UMeeTcs yuyeOHas aynutopus «Kabuser ¢pusukn» u
yuebHas aymutopus «Jlaboparopus ¢usuku». [lomemenue kabwHeTa (DU3HKU YAOBIETBOPSET
TpeboBaHusM CaHUTApPHO-MUAEMUOJOTHYECKUX MPABUI MU HOPMATHBOB M OCHALEHO THUIIOBBIM
000pyI0BaHUEM.

B kabunere wumeercs MyJIbTUMEIUIHOE O00OpyAOBaHHE, MOCPEICTBOM KOTOPOIO
o0yyJaromuecs: MOTYT MIPOCMAaTPUBATh BU3YAJIbHYIO HH(OPMAIIHIO.

B cocraB yueOHO-METOJMYECKOr0 M MaTepHabHO-TEXHHYECKOIro obecrieyeHus pabodeit
nporpaMMbl yaeOHo# nuctuminabl «Dusnkay, BXOIAT:

1. OGopyznoBaHue yueOHOro KaOuHeTa:

— TocajiouHbIe MecTa I o0y4aroruxcs (40 mocagoYHbIX MECT);

— pabouee MecTO IpenojaaBarelis, O0O0OpPYIOBaHHOE MEPCOHAIbHBIM KOMIIBIOTEPOM C

JMIIEH3UOHHBIM ITPOTPAMMHBIM 00€CIIeUeHUEM, COOTBETCTBYIOIIUM pa3zesiaM IMPOrpaMMBbl.

— JIOCKH U1 nHpOopManuu NpoOKOBBIE, 10cKa 3-X 3JI€MEHTHas;

— crouibl JabopaTtopHbie «CTPOUTENbY.

2. TexHuyeckue cpeAcTBa 00YUCHHUS:

— BKpaH JIEKTPOHHBINA HACTCHHBIM;

— MYJIBTUMEINA-IIPOEKTOD;

— Habop yue6HOTO 060pynoBanusi BT11 ¢ koMriekToMm natankoB «Duszmkay;

— TpancdopmaTop yHUBEpCAIbHbIN;

— AMIIepMeTpBI ¢ TAIbBAHOMETPOM;

— MammHa snekTpodopHas;

— DIEKTPOMETPHI;

— KonzeHcarop nepeMeHHO eMKOCTH;

— JlabopatopHbiit Habop «['eomeTpruyeckas ONTUKA,

— Becol yue6HbIe ¢ rupsmu 10 200 rp.;

— JluHaMOMETp J1EMOHCTPALIMOHHBIN;

— Karymka npoccensnas K/I;

— Hacoc Bo3aymHbIN py4qHOI;

— PeocTaT nosi3yHKOBBIN;

— bapomeTtp-aneponpn;

— Mogens nBurarens BHyTPEHHETO;

— I'urpomeTp NCUXpOMETPUYECKUN;

— Maraurt 1oJIOCOBOM;

— MasITHHK 3JIEKTPOCTATUYECKUI;

— CeTka 110 2JIEKTPOCTATHKE;

— CyntaH 371eKTpOCTaTHUECKH;

— Munnuamnepmerp 1abopaTOpHbIH;

— Jlunamometp 10H (aBe mikansi);

— IIpubop ans neMoHcTpanuu npasui JleHna,

— Marunut U-00pa3Hblif;

— Habop npyxuH;

— IIpubop Ans u3MepeHust IINHBL;

— KaMepToHBI Ha PE30HAHCHBIX SLIMKAX;

— Habop naboparopuslii «OnTukay;

— Habop nudpakiiMOHHBIX PELIETOK;

— Mogenbs aToMa KpUCTaUTMYECKHIA.

3. Harnsgable mocoOusi: KOMIUIEKThI YU€OHBIX TaONHIl, KOMIUICKT [IAKATOB:

— DNEeKTpOAHAMMUKA;

— du3MKa aTOMHOTO S/1pa;

— «MexaHNKa, KHHEMAaTHKa U JUHAMUKA;
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— «MexaHuka 2»;

— KBanToBas ¢u3uka;

— Cucrema equnmni CU;

— du3nYecKue BeIIMYUHBI 1 KOHCTAHTHI;
— [kana 37eKTPOMarHUTHBIX U3ITy4EHUN;
— TepMoauHaMukKa;

— MouekynsipHO-KUHETUYECKast TEOPHS;

— KBanToBas ¢u3uka;

— DneKkTpocTaTuka (KOMIUICKT TaOJIHII).

— [TopTpeThl BHIIAIOMINXCS YUCHBIX-(PU3UKOB U aCTPOHOMOB.
— DVD — gucku.

4. KOMIUIEKT TEXHUYECKOW JOKYMEHTAIIMHM, B TOM YHCJIC MHCTPYKIIMH [0 OXPaHE TpyJa s
oOydaromuxcsi B KaOuWHETe (U3MKH, MHCTPYKIMH IO OXpaHe TpyJda Ui TMPOBEACHUS
n1abopaTopHbIX paboT Mo (U3MKE, )KypHAI PETUCTPALIMA UHCTPYKTAXKEH 10 0OXpaHe Tpyaa Ha
3aHATHIX.
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5. YciaoBus peanu3anuu padoueil nporpaMmsl Ajisi HHBaJAMA0B 1 jul ¢ OB3

[Tpu peanuzanuu padoueil mporpaMMbl ydeOHOW AUCHUILTHHBI «DU3KKa» 1J11 MHBATHIOB U
mig ¢ OB3 B eaMHOM MOTOKE CO CBEPCTHUKAMM, HE HMMEIOIIMMU TaKUX OrpaHUYCHHIH,
HOPMATHBHBIN CPOK OCBOCHUS TPOTPaMMbl HE YBEITUUMBACTCSI.

Jns waBanmuaoB u Jymn ¢ OB3 oOydeHwe NPOBOAMTCS C yY4E€TOM OCOOCHHOCTEH HX
NCUX0(U3MIECKOTO PA3BUTHS, UX HHIUBUYaTbHBIX BO3MOKHOCTEH U COCTOSIHHSI 3JI0POBBSL.

[Ipn wu3yyeHun ydeOHON guCHUIUIMHBI «DPusnka» mias1 uHBaMIOB u Jui ¢ OB3
obecrnieunBaeTcs COOMIOICHUE CISAYIONIMX 00X TPeOOBAHMIA:

— OCYIIECTBJIEHHE Ipoliecca o0ydeHus s uHBaIUI0B U sl ¢ OB3 B oxHO# aynuTopuu
COBMECTHO C O0YJArOIIMMHUCS, HE UMCIOIIMMH OTPAHMYEHHBIX BO3MOKHOCTEH 3/I0POBBSI;

— HHJIUMBUIYaJbHOE KOHCYJIbTUPOBAaHUE MHBAIKUIOB U Jull ¢ OB3;

— TOJBH30BAaHUE HEOOXOAUMBIMH TEXHUYECKUMH CPEJICTBAMU O0yUCHUS;

— opranuzanuu pabodero Mecta s HHBaIUI0B U Jull ¢ OB3;

— obecrieueHue MEYATHBIMU M JJIEKTPOHHBIMH 00pa3oBaTebHBIMH pecypcaMu (y4cOHBIC
nocoOusi, MaTepUasbl sl CAMOCTOSTEIbHOU padOThHI U T.A.) B (hOpMax, aJanTHPOBAHHBIX K
OTPAHHYCHUSM UX 3JI0POBBS U BOCTIPUSATHS HHPOPMAIIHH.

B 3aBHCHMOCTH OT KOHKPETHOTO BU/Ia OTPAHUYEHUS 310pOBbs (HapylIeHUs ciayxa (Tiyxue,
crnabochplanie), HapylmieHus 3peHust (ciemble, CiIa0OBUIANINE), HAPYIIEHUS OIOPHO-
JBUTATEIHLHOTO allliapara u ap.) ooecreynBaeTcsi COOII0ICHNE CIEAYIONUX 00IMUX TpeOOBaHU:

— obecrieueHne HHIMBHTYaIbHOTO pAaBHOMEPHOTO ocBenieHus He MeHee 300 Jrokc;

— NS BBINOJHEHUS 3a/laHuil  MHBAIHUJAM u sunaMm ¢ OB3 mnpu HeoOxomumocTu
MIPEIOCTABIIACTCS YBEIMUUBAIOIINECS YCTPOMCTRBO;

— 3adaHus Uil TPAKTUYECKUX, J1a0OpaTOPHBIX, CAMOCTOSITENBHBIX U HMHBIX padoT
0hOPMIIAIOTCS] YBEIMUEHHBIM IPUPTOM;

— MO KENaHWI0 OO0y4arommxcs TEKYIIMd M HTOTOBBI KOHTPOJIb 3HAaHHM MO y4eOHOU
JTUCIUTIIINHE TTPOBOJIUTCS B MUCHhbMEHHOM, YCTHOW M MHOU y1O0OHOM (opMme.

Peanuzamust paboueii mporpammbl ydeOHOW aucuuIUIMHBL «Du3nka» oOecredynBaeTcs
MeJaroru4ecKuMU  KajapamMu, HWMEIOIIMMH BBICIIEE 00pa3oBaHUE, COOTBETCTBYIOIIEE MPOGUITIO

JAHHOW TpOTrpaMMbl M MPOLIEAIINX oOyueHue mo mporpamme «HKIIO3MBHOE 0Opa3oBaHHE B
BVY3e».
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6. XapakTepHCTHKA OCHOBHBIX BUIOB /IeSITeJIbHOCTH 00y4aK0IIMXCS

Copepxanue 00y4eHUst

XapakTepHucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH OOyJarommxcs (Ha
YpOBHE YYEOHBIX ACUCTBUI)

BBenenue

YMeHUs NOCTaHOBKHU LeJIeH 1€ TebHOCTH, IITAaHUPOBaHUsI COOCTBEHHOMN
JESATEIbHOCTH JUIsl TOCTUKEHUS IIOCTaBJIEHHbIX LENeH, IPEeIBUACHUS
BO3MOXKHBIX PE3YJIBTaTOB 3TUX JEHCTBUM, OPraHU3allii CAMOKOHTPOJIS U
OLIEHKH IOJIy4E€HHBIX PE3YJIbTaTOB.

Pa3Butue criocoOHOCTH SICHO M TOUHO M3JIaraTb CBOM MBICIIH, JTOTHUECKU
000CHOBBIBATh CBOIO TOUKY 3PEHHUsI, BOCHPUHUMATD U aHAJTH3UPOBATh
MHEHMsI cOOECEeTHUKOB, IPU3HABas IIPABO JPYroro 4ejaoBeka Ha HHOE
MHEHHUE.

IIpousBenenue uzmepenus pU3nUECKUX BEJINYMH U OL[EHKA FPaHUIIbI
IIOIPEIIHOCTEN U3MEPEHUN.

[IpencraBnenye rpaHuLbl IOIPENIHOCTEN U3MEPEHUH ITPU TOCTPOCHUU
rpaduKoB.

YMeHue BbICKa3bIBaTh IMIIOTE3bI AJIs1 00bSICHEHHs HAOI0AaeMbIX
SIBJICHU.

YMeHnue npemiaratb MOAEIU SIBJICHUM.

VYka3aHue rpaHull IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. M3510)keHNe
OCHOBHBIX I10JIO’KEHUI COBPEMEHHON HAyYHOW KapTUHBI MUDA.
[IpuBenenre NpuMEpOB BIMSHUS OTKPBITHIA B (PU3MKE HA MTPOTrpecc B
TEXHHUKE ¥ TEXHOJIOTUH POU3BOJICTBA.

Wcnonp3oBanue MHTepHeTa 115 moucka HHPOpMaluu

1. MEXAHUKA

Kunemaruka

[IpencraBinenne MEXaHUYECKOTO IBUKEHHS TEIA YPABHEHUSIMU 3a-
BUCUMOCTH KOOPJIMHAT U IIPOECKLIUEN CKOPOCTH OT BPEMEHH.
[IpencraBineHne MEXaHMYECKOTO IBMXKCHUS Tesa rpaukamMu 3aBU-
CUMOCTH KOOPJMHAT U MPOEKIMEN CKOPOCTU OT BpeMeHH. OnpeneneHne
KOOpJMHAT MPOWJIEHHOTO TyTH, CKOPOCTH ¥ YCKOPEHHUS TeJa Mo
rpadukam 3aBUCUMOCTH KOOPAMHAT U MPOEKIINH CKOPOCTH OT BPEMEHHU.
Ornpezenenne KOOPAUHAT MPONIEHHOTO MyTH, CKOPOCTH U YCKOPEHUS
TeJIa [10 YPAaBHEHUAM 3aBUCUMOCTH KOOPAUHAT U MPOEKIIUN CKOPOCTU OT
BPEMEHU.

[IpoBenenune CpaBHUTENBHOTO aHAJIM3a PABHOMEPHOT'O ¥ pPaBHOIIEpE-
MEHHOT'O JIBIKEHUM.

Yka3zaHue UCroJIb30BaHMs IOCTYNATENBHOIO U BPAILIATENIBHOTO JIBH-
JKEHUH B TEXHHKE.

[IpuoGperenue omnbiTa pabOThI B TPYIIE C BBIMOTHEHHEM Pa3IHUHbIX
COIMAJIbHBIX POJICH.

Pa3paboTka BO3MOXKHOW CUCTEMBI ICUCTBUI U KOHCTPYKITUH JIJIS
AKCIEPUMEHTATBHOTO OMPEAECICHU KHHEMAaTUYECKUX BEJIUYNH.
[IpencraBnenne nHGopmany 0 BUAAX JABMKEHUS B BUJE TaOJIUIIBI

3aKOHBI COXPAHEHUS B
MEXAHUKE

[IpumeneHne 3ak0Ha COXpaHEHUSI UMITYJIbCA JIJI1 BBIYUCICHUS U3Me-
HEHUI CKOPOCTEN TEJI IIPU UX B3aUMOJICUCTBHUSIX.

N3mepenune paboThl CHUT M K3MEHEHHE KHHETUYECKOM YHEPTUH Tea.
Brruncnenue paboThl CHUJT M UI3SMEHEHUSI KHHETUYECKOW SHEPTUU Tela.
Brrunciienne noTeHUHAIbHON YHEPTUM TEJI B TPABUTALIMOHHOM MOJIE.
Omnpenenenne NOTEHIUATHLHONW YHEPTUH YIPYTO 1ePOPMUPOBAHHOTO
TeJa Mo U3BECTHOM AedOopMaliK U )KECTKOCTH TeJa.

[IpumeneHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUHU IPU pacueTax
pe3yJIbTaTOB B3aUMOJICUCTBUI TEJI TPABUTALIMOHHBIMU CHUJIAMH U CUJIAMU
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YIPYTOCTH.
VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKH.

VYkazanue yueOHbIX AUCUUIUIMH, IPH U3Y4E€HUH KOTOPBIX UCHOIB3YIOTCS
3aKOHBI COXPAHECHUS

2. DNEKTpOJNHAMUKA

DNIEeKTpOCTaTUKA

Brrunciienue cuin B3aMMOACHCTBHS TOUCUHBIX dJICKTPUYECKHUX 3aPSJIOB.
Beruuciienne HanpsyKeHHOCTH AJIEKTPUYECKOTO TOJIsl OIHOTO U He-
CKOJIKUX TOUYEUHBIX JICKTPUUECKUX 3apSAI0B.

Boruncnenue noreHuana 3JeKTpUIECKOro oI OHOTO U HECKOIbKUX
TOUYEUHBIX JIEKTPUYECKUX 3apsAa0B. M3MepeHure pa3HOCTH MOTEHLUAIIOB.
W3mepenue 3Heprun 31eKTPUYECKOT0 MOJIsl, 3apsSKEHHOI0 KOHEHCATOPA.
Berunciienue sHeprum 3IEKTPUUECKOro MoJis, 3apsKEHHOI0 KOHIEH-
caropa.

Pa3paboTka raHa 1 BO3MOKHOU CXEMBbI JEHCTBUI 3KCIIEPUMEHTAILHOTO
oIpezesIeHus JIEKTPOEMKOCTH KOHIEHCATOpa U IUAIIEKTPUUYECKOU
IIPOHUIIAEMOCTH BEILECTBA.

[IpoBeneHue cpaBHUTENBHOIO aHAIN3a TPABUTALIMOHHOTO U AJIEK-
TPOCTATUYECKOTO MoJIeH

ITocTosSHHEBIN TOK

H3Mepenne MOIIHOCTH AieKTpuueckoro toka. Mamepenue 9J1C u
BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

BrinonHenue pacueToB CUiIbl TOKA U HANIPSIKEHUHM HA y4acTKax
anekTpudeckux 1eneil. OObICHEHHE Ha MPUMEPE IIEKTPUUECKON LIETH ¢
nBymst ucrounrkamu Toka (3/1C), B kKakoM ciiydae HCTOYHHUK
AJIEKTPUYECKOM PHEPTUU pabOTAET B PEKUME reHepaTopa, a B KAKOM — B
peXHUMe MOTPEeOUTENs.

Ornpeznenenue TeMiepaTypbl HUTH HakaluBaHus. M3Mepenue anek-
TPUUYECKOTO 3apsiia JIEKTPOHA.

CHsTHE BOJIbTAMIIEPHON XapaKTEPUCTUKU JUO/IA.

[IpoBenenune cpaBHUTEIBLHOTO aHAIM3A MOJYIIPOBOJHUKOBBIX TUOJOB U
TPUOIOB.

Ucnons3zoBanne MHTEpHETA /U151 TOKMCKa HHGOPMAIIMH O TIEPCIIEKTUBAX
Pa3BUTHSA NTOIYIIPOBOJHUKOBON TEXHUKHU.

YcTaHoBKa NPUYMHHO-CJIEICTBEHHBIX CBSI3€H

MaruuTtHbIe SIBICHUS

N3mepenne MHAYKIIMY MarHUTHOTO 1OJIs. Beraucienne cui, 1en-
CTBYIOIIMX Ha IPOBOJHHUK C TOKOM B MarHUTHOM IIOJIE.

Brruucnenue cwii, JEMCTBYIOIUX HA SJIEKTPUYECKUN 3apsij, IBUXKY-
LIUICSl B MATHUTHOM TIOJIE.

HccnenoBanue BIEHUN 2IEKTPOMArHUTHON MHAYKIIUH, CAMOWHTYKIIVH.
Boruncnenue sHeprun MarHuTHOTO MOJIS.

OO0bscHeHre TPUHLIUIIA IEUCTBUS AIEKTPOABUTATENS.

OOBbsicHeHHE MPUHIIMIIA IEHCTBHSI FeHEepaTopa IEKTPUIECKOTO TOKA U
ANEKTPOU3MEPUTENBHBIX MpHOopoB. OOBsICHEHHE TPUHIIUIA JEHCTBUS
Macc-criekTporpada, yckoputenen 3apsskeHHbIX dacTuil. OObsICHEHHE
POJIM MarHUTHOTO TOJIs1 3€MJIMA B KU3HU PACTEHUH, )KUBOTHBIX, UEIOBEKA.
[IpuBeneHne MpuMEpPOB MPAKTUYECKOTO TPUMEHEHUS N3YUEHHBIX
SBJICHHI, 3aKOHOB, PHOOPOB, YCTPOICTB.

IIpoBeneHne CpaBHUTENBHOIO aHAJIM3a CBOMCTB DJIEKTPOCTaTUYECKOTO,
MAarHUTHOI'O U BUXPEBOTI'0 3JIEKTPUUECKUX IOJIEH.

OOBbsicHEHHE Ha TPUMEPE MarHUTHBIX SIBJICHUH, To4eMy (PU3UKY MOXKHO
paccMaTpuBaTh KaK METAJUCIUILINHY

3. OCHOBBI MOJICKYJISIPHOM (PU3MKH U TEPMOJMHAMUKHU

OcHoBBI
MOJIEKYJIIPHOM

BeInonHeHue sKcrepuMeHTOB, CIyKalluX Uil 000CHOBaHUS
MoJIeKyJsIpHO-KuHeTndeckoi Teopun (MKT).
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KUHETUYECKON TEOPHH.
UneansHblii ras

Pemenne 3a1a4 ¢ mpuMeHEHHEM OCHOBHOTO YPaBHEHUSI MOJIEKYIISPHO-
KHHETUYECKOM TeOpUH T'a30B.

Omnpenenenue mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHHH Ha
OCHOBaHUU YpaBHEHUS COCTOSIHUSI UJICAIBHOTO Ta3a.

Omnpenenenue mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHHH U
MPOUCXOAAIIMX MporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p
(V).

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

Brrunciienue cpeaHeil KHHETUYECKOM SHEPTUH TEIJIOBOTO JIBHKEHUS
MOJIEKYJI [10 U3BECTHOM TeMIepaType BellecTBa.

Bricka3piBaHue TUIIOTES ISl OOBSICHEHUS HAOIIOIaeMBbIX SIBIICHUH.
VYkazaHue rpaHull IPUMEHUMOCTH MOJIEIHU «UACalbHBIN ra3» 1 3aKOHOB
MKT

OCHOBBI
TEPMOUHAMUKHU

N3mepenue konudecTBa TEIUIOTHI B Ipolieccax Teronepenaun. Pacyer
KOJIMYECTBA TEIJIOTHI, HEOOXOIMMOTO JIJIsl OCYIIECTBICHUS 3aJaAHHOTO
mpolecca ¢ Terionepenadyeit. Pacyer nsmMeHeHus BHyTpeHHEU SYHEPTUU
TeN, pabOThl ¥ MEPEAAHHOIO KOJIMYECTBA TEIJIOTHI C MCIIOJIb30BAHUEM
MIEPBOr0 3aKOHA TEPMOIMHAMHUKH.

Pacuer paboTsl, COBepIICHHOH Ta30M, 110 Tpaduky 3aBucuMOCTH p (V).
Brruncnenue paboTsl ra3a, COBEpIIEHHOMN MPU U3MEHEHUH COCTOSHHUS 110
3amkHyTOMY nukiy. Beraucinenune KIII npu coBepiiernu ra3om padoThl
B IIpolieccax U3MEHEHMs COCTOSHUS 10 3aMKHYTOMY LIMKIy. OOBsicCHEeHHE
MPUHILIMIIOB JEMCTBUS TEIJIOBBIX MalIuH. JleMoHcTpanus posiu GU3KUKH B
CO3/1aHUHU U COBEPIICHCTBOBAHUH TETUIOBBIX JABUTATENICH.

N3noxxeHnne cyTu 3K0JI0THYecKUX Mpo0seM, 00yCIIOBIEHHbBIX paboToM
TEIUIOBBIX JBUTATEIEH U MIPEIJIOKEHUE ITyTH UX PELICHUS. Y Ka3aHUe
IpaHull IPUMEHUMOCTH 3aKOHOB TEPMOIMHAMUKH. Y MEHUE BECTU
JINAJIOT, BBICIYIIMBATh MHEHUE ONIIOHEHTA, y4acTBOBATh B TUCKYCCHH,
OTKPBITO BbIpaXkaTh U OTCTaWBATh CBOIO TOUKY 3PEHMUSL.

VYkazanue yueOHbIX AUCLUUIUINH, IPU U3Y4YE€HUH KOTOPBIX UCIOIb3YIOT
yueOHbI MaTepuan «OCHOBBI TEPMOAMHAMUKN

CaolicTBa napos,
JKUJIKOCTEMN, TBEPIBIX
Ten

N3mepenue BIa)KHOCTU BO31yXa.

Pacuer konnuecTBa TEIUIOTHI, HEOOXOAUMOTO VI OCYILECTBICHHS
Ipolecca Iepexo/ia BEeIecTBa U3 OJTHOI0 arperaTHOro COCTOSIHUS B
IpYroe.

OKCIepUMEHTAIBHOE MCCIIEI0BAHUE TEMIJIOBBIX CBOMCTB BEIIECTBA.
[IpuBeneHne npruMepoB KaWJUISPHBIX SIBICHUN B OBITY, IPUPOJIE,
TEXHUKE.

HccnenoBanne MEXaHMYECKUX CBOMCTB TBEpABIX Tell. [Ipumenenue
(bu3NYeCKUX MOHATUN U 3aKOHOB B yUeOHOM MaTepuaie npodeccuo-
HaJIBHOTO XapakKTepa.

Hcnonb3oBanue MHTEpHETA U1 TOUCKAa HHPOPMALIMU O pa3paboTKax
MIPUMEHEHUSIX COBPEMEHHBIX TBEPBIX M aMOP(PHBIX MaTEPUAJIOB

4. Konebauus ¥ BOJIHBI

Mexanuueckue
KoJIeOaHus

HccnenoBanue 3aBUCUMOCTH NEpHOA KOleOaHUH MaTeMaTHYECKOTO
MasiTHUKA OT €ro JJIMHbI, MACChl i aMIUIUTY/IbI KOJICOaHUH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH rpy3a Ha MPYKHUHE OT
€ro Macchl M )KECTKOCTH MPYKUHBI. Bbruuciienue nepuoaa Kkonebanui
MaTEMaTHYECKOr0 MasiTHUKA 110 U3BECTHOMY 3HAYEHUIO €0 JJIMHBI.
Brruuciienue nepuosa Kosebanuil rpy3a Ha IpyKMHE 0 H3BECTHBIM
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3HAYEHHUSIM €r0 MacChl M KECTKOCTH MPYKUHBL. BpipaOboTka HaBBIKOB
BOCIIPUHUMATh, aHAJTM3UPOBATh, IIepepadaThiBaTh U MPEAbSIBIATH
I/IH(bOpMaI_[I/IIO B COOTBCTCTBHU C ITIOCTABJICHHBIMMU 3aJa4aMu.
[TpuBeneHre MPUMEPOB aBTOKOJIE0ATEILHBIX MEXaHUIECKUX CHCTEM.
ITpoBenenue knaccudukayy Koaebanui

Ynpyrue BoiaHbI

W3mepenue UTHHBI 3BYKOBOM BOJIHBI IO PE3yJIbTaTaM HAOIOICHUN
UHTEP(EPEHITUU 3BYKOBBIX BOJIH.

Hab6monenue n o0bsacHeHHE sIBJICHUN HHTEpPEpeHITNH U Tu(paKkium
MEXaHHYECKUX BOJIH.

[IpencraBnenue o0nacTeil MPUMEHEHHS YIIbTPa3ByKa U MEPCIIEKTUBBI €T0
WCIIOJIb30BAaHUS B PA3IMUHBIX 001aCTSIX HAYKH, TEXHUKH, B MEIUIIHHE.
W3noxeHne CyTH SKOJIOTUIECKHUX MPOOIIeM, CBSI3aHHBIX C BO3JICHCTBHEM
3BYKOBBIX BOJIH Ha OpPTaHW3M YeJIOBEeKa

DIeKTPOMAarHUTHBIE
KoJieOaHus

HabmtoaeHue ociuiorpaMM rapMOHUYECKUX KOJIeOaHHUM CHIIbI TOKA B
Leu.

N3mepenue 31eKTpoeMKOCTH KOHIeHcaTopa. M3mepenne HHAyKTUBHOCTh
KaTyIIKH.

HccnenoBanue siBIEHUS IEKTPUYECKOTO PE30HAHCA B I10CIIE0BaA-
TEJIbHOM LIETIH.

[IpoBeneHue aHanorun Mexxay GU3NYECKUMHU BETMUMHAMHU, XapaK-
TEPU3YIOIUMU MEXAHUYECKYIO U 3JIEKTPOMarHUTHYIO Kosie0aTelIbHbIe
CHUCTEMBI.

Pacuer 3HaueHul cUIIbl TOKA U HANPSKEHUS HA AJIEMEHTaX LIEeNH
IIEPEMEHHOT'0 TOKA.

WccnenoBanue npuHiuna neicTsus tpancdopmaropa. Mcenegosanue
MIPUHLIMIIA JEHCTBHS IeHEpaTopa NEPEMEHHOT0 ToKa. Mcnonp3oBanne
WuTepHera a1 norcka MHPOPMAIMKU O COBPEMEHHBIX CIIOC00ax
nepelayy dJEKTPOIHEPTUH

DNeKTpOMarHuTHBIE
BOJIHBI

OcymiecTBiieHHEe paguonepenadn u paguonpuema. Mccnegoranue
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOHIIBHOTO TenedoHa.
Pa3BuTHE IEHHOCTHOTO OTHOIIEHHUS K U3y4aeMbIM Ha ypOKax (hPU3UKHU
00BEKTaM H OCBaMBAEMBIM BHUIAM JeITENLHOCTH. OOBICHEHNE
MPUHIUITAAIIBHOTO PA3Iuyus MPUPOABI YIPYTUX U JIEKTPOMArHUTHBIX
BOJIH. MI3110’KeHNE CYTH SKOJIOTUYECKUX MPOOJIEM, CBA3aHHBIX C
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU 1 BOJTHAMM.

OOBbsICHEHUE POJTH AJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HCCIIe-
noBaHUAX Bcenenunoit

5. Onruka

IIpupon a csera

[IpumeneHne Ha TPaKTHKE 3aKOHOB OTPAYKEHMS U NIPEJIOMIIEHUS CBETA
MpU PEUICHUH 3a]1a4.

Omnpenenenne CeKTPATbHBIX TPAHUL YYBCTBUTEIBHOCTH YEIOBEUECKOTO
riasa.

YMeHue cTpouTh U300pakeHusl MPEAMETOB, 1aBaeMble TuH3aMu. Pacuer
pacCTOSTHUS OT JIMH3BI 10 H300paKeHU MTpeaMETa.

Pacuer onTUYecKoit CUIIBI IMH3EI.

N3mepenune GoKyCcHOTO pacCTOSTHUS JTNH3BI.

HcnpiTanne Moaeneil MUKPOCKOIIA U TEJIECKOTIA

BoHoBEIE cBOlicTBa
cBETa

Habmronenue siieHust HHTEp)EPEHIINHU SJICKTPOMAarHUTHBIX BOJIH.
Habmtonenue siBneHust 1upakuy 3IeKTPOMArHUTHBIX BOJIH.
HaOmnroneHue siBIeHUS MOJIIPU3AIMA JIEKTPOMArHUTHBIX BOJIH.
W3mepeHue IMHBI CBETOBOM BOJIHBI 110 pe3yiabTaTaM HaOIr01eHUs
sBiieHnst naTepdepennmn. Habmonenue sienns nudpakimu cera.
HabmtoneHue siBieHus nosisspu3ay U nucnepcun ceeta. Ilouck
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pa3IMYMii U CXOJCTBA MEXIY TU(PPAKIUOHHBIM U IUCIEPCUOHHBIM
CIIEKTPAMH.

[IpuBeneHne NpUMEpOB MOSBICHUS B IPUPOJE U UCIIOJIb30BaHUS B
TEXHUKE SIBICHUHN UHTep(EepeHIUH, TUPPAKLUH, OJIAPU3ALNU U
aucrepcuu ceera. llepeuncienne MeTo10B IM03HaHUs, KOTOPBIE HC-
10JI30BAHBI DY M3YYEHUU YKA3aHHBIX SIBJICHUN

6. DiIeMeHTHI KBAaHTOBOM

bu3uKn

KBanToBas ontuka

Habmronenue goroanekrpuaeckoro 3¢ pexra. OObsICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX ITPEJICTABICHHHN.

Pacuer MmakcMMaIbHOM KUHETUYECKON SJHEPTUU MIEKTPOHOB IIPU
dhoTtornekTpuueckoM ddexre.

Omnpenenenne pabOThI BBIX0/IA 3JEKTPOHA MO TPaPUKy 3aBUCUMOCTH
MaKCUMaJIbHOW KHHETUYECKON 3HEPruu (POTOIEKTPOHOB OT YACTOThI
cBera. M3mepenue paboThI BEIX0/1a DIIEKTPOHA.

Ilepeuncnenue npubOPOB YCTAHOBKHU, B KOTOPBIX IPUMEHsETCS Oe3-
WHEPIHOHHOCTH (hoTod(hdekTa.

OOBsicHEHHE KOPIYCKYJIIPHO-BOJIHOBOTO JTyaiu3Ma CBOMCTB ()OTOHOB.
OObsicCHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (DU3UKHU

®duzuka aroma

Habnroienne nuHedyaThIX CIIEKTPOB.

Pacuer yacTOTBI 1 JJIMHBI BOJIHBI UCIIYCKAEMOI'O CBETA IPU IEPEX0/Ie
aToma BOJIOPOJia U3 OJHOI0 CTAIMOHAPHOI'O COCTOSIHUS B APYTOE.
OO0bsicHeHrEe TPOUCXOXKICHUSI IMHEWYATOTO CIIEKTPa aTOMa BOJIOPOa U
pazinuus JMHENYaThIX CIEKTPOB Pa3IMUHbIX ra3oB. McciaegoBanue
JMHEWYATOr0 CIEKTPA.

HccnenoBanue nmpuHIuNa paboThl JIOMHUHECHEHTHOM JTaMIIbI.
Habuntonienue u o0bsicHeHHe TpUHLIKIIA AecTBUs Ja3epa. [IpuBenenue
IIPUMEPOB UCIOIb30BaHU JIa3epa B COBPEMEHHON HAyKE U TEXHHUKE.
Wcnonp3oBanne MHTEpHETA 1715 IOKMCKA HH(OPMALIUK O TEPCIEKTUBAX
IIPUMEHEHHUS Ja3epa

®du3uKa aTOMHOTO s/1pa

Habutoienue TpekoB anbda-yacTuil B kamepe Bunbcona.
PerucrpupoBanue sAepHbIX U3Iy4EeHUN ¢ TIOMOIIBIO cueTynka ['eirepa.
Pacuer sHepruu cBsI3u aTOMHBIX SA1IED.

Omnpenenenue 3apsaa 1 MacCOBOTO YKMCIIa aTOMHOTO S/1pa, BO3HU-
KaroLIero B pe3ysbTaTe paJiuoOaKTUBHOIO pacIaja.

Brruuciienue sHeprum, 0cBOOOXKIar0IEICs TPH paliOaKTHBHOM
pacnaze.

Omnpenenenne NpoayKTOB IAEPHON pPEaKIINU.

Boruncnenue sHepruu, 0cBOOOXKAAIOIIEHCS TPU AJIEPHBIX PEaKIUIX.
IToHuMaHKEe IPEUMYILIECTB U HEAOCTATKOB UCIIOJIb30BAHNS aTOMHOU
SHEPIUH U HOHU3HUPYIOIIUX U3Ty4YEHNUN B IPOMBIIIJIEHHOCTH, MEIUIHE.
W3noxeHne CyTH SKOJIOTHYECKUX MPOOIIeM, CBSI3aHHBIX C OMOJIOTH-
YECKUM JEHCTBUEM PAIMOAKTUBHBIX U3TyYEHHM.

IIpoBenenue kiaccupUKaMy AIEMEHTAPHBIX YaCTHIL IO UX (PU3HYECKUM
XapaKTepUCTHKaM (Macce, 3apsily, BPEMEHH JKU3HH, CIUHY U T.JI.).
[ToHnMaHMe LIEHHOCTEW HAyYHOTO MMO3HAHMsI MUpPa HEe BOOOIIIE /s
YeJI0BEYECTBA B LIEJIOM, a JUIsl KaKJI0T0 00yYaroIerocs IM4HoO, 1IeH-
HOCTEH OBJIAJICHUS] METOJOM HAYYHOT'O TIO3HAHUS JUIsl JOCTUKEHUS
yclexa B J1I000M BHUJIE IPAKTHUYECKON AEATENbHOCTU

27




7. UHpopManMOHHbIE HCTOYHUKHU
OCHOBHbIE HCTOYHUKH

KanamaukoB, H.Il. ®wusuka B 2 4. Yacte |: y4eOHMK ¥ TPaKTUKYM I CPEIHErO
npodeccuonansHoro odpaszosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢ u3i., UCHp. H
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ISBN 978-5-534-09159-5. — Tekct: snextponHbiii / OOpasoBarenpHas 1uiatdopma FOpaiiT
[caiiT]. — URL: https://urait.ru/bcode/471223 (nara obparmienus: 10.05.2021).
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obpazoBanusi / A. A. BacunbeB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3A., Ucnp. U JIOI. —
MockBa: WM3marensctBo HOpaiit, 2021.— 211c.— (IlpodeccuonansHoe oOpa3oBaHHE). —
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