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1. IOACHUTEJIBHAS 3AIIMCKA

1.1. Ob6sacTh NPUMEHEHHUS TPOTrPAMMBI

PabGouass mporpamma o6mieoOpa3zoBaTrenbHON y4eOHOW IUCHUIUIMHBI (Jajiee MmporpaMmma)
«Du3nKa» ABISIETCS YaCTbI0 OCHOBHOM 00pa3oBaTenbHOM mporpammsl B cootBercTBuu ¢ @I'OC mo
crenanbHocTH 09.02.05 [pukiagnas napopmaTrka (1Mo oTpacisam).

B mporpammy BKIIOYEHO COJEp)KaHWE, HAMpaBICHHOE Ha (QOPMHUPOBAHUE Y CTYJCHTOB
KOMITETCHIINIH, HeoOXoauMEBIX i1 kadecTtBeHHOro ocBoeHuss OOII CITIO na 0a3ze 0CHOBHOI'O OOIIETo
0o0pa3oBaHUs ¢ MOIYYCHHEM CPETHETO 00IIero o0pa3oBaHUs; TPOrPaMMBbI TOJATOTOBKH CIICIIMATUCTOB
cpennero 3Bena (IIIICC3).

Omna siBnsiercss enuHOU ais Becex (popm oOydenus. PaGouas mporpamma Ciy)kKMT OCHOBOHM IS
pa3pabOTKU TEMATHYECKOTO TJIaHa U KOHTPOJIBHO- olleHOYHBIX cpeAcTB (KOC)obmeobpa3oBaTenpbHOM
yue6Holi TUCIUTUTMHBI 00pa30BaTEIbHBIM YUPEXKICHUEM.

1.2. Mecro o00meo0pa3oBareJbHOIl Yy4eOHOW JAUCUMIUIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl: JTUCIUIUIMHA BXOJUT B MHKJI 0OIIE00pa30BaTEeIbHBIX Y4eOHBIX
nucturinH. OcBoeHne 001e00pa3oBaTeIbHOM Y4eOHOW IUCHUTUIMHBI «DH3MKa» CIocOOCTBYET
(GOpMHpOBAaHHIO Yy CTYICHTOB MpO(ecCHOHANBHBIX KoMIeTeHImi mo cnenuaibHocTH 09.02.05
[Tpuknagnas naGopmaTuka (10 OTPaCIsIM).

OpnHOBpeMeHHO C TMPO(EeCCHOHANBHBIMA KOMIETCHIIMSIMA Y CTYICHTOB, OOYyYarommxcs IO
obmeoOpazoBaTenibHOM  yueOHOM  auciuiuimHe  «®Du3uka»  co3Aal0TCd  NPEANOCHUIKH IS
dbopMupoBaHUS OOMMX KOMIETEHIIMI: MOHWMATh CYIIHOCTh W COIHMAIBHYI) 3HAYUMOCTh CBOEH
Oynymieid mpodeccuu, MpOSBIATh K HEHW YCTOWYMBBI HMHTEpPEC; OpPraHW30BBIBATH COOCTBEHHYIO
JESITENIbHOCTh, BHIOWpATh TUIOBBIE METONBI M CIIOCOOBI BBIMOTHEHHS] MPO(ECCHOHANBHBIX 3ajad,
OLIeHUBaTh MX 3()(PEKTUBHOCTh U KaueCTBO; MPUHUMATh PEIICHUS B CTaHIAPTHBIX M HECTaHIAPTHBIX
CUTYaIlUsX ¥ HECTU 32 HUX OTBETCTBEHHOCTb; OCYIIECTBIIATH MOUCK U UCIOIb30BaHUE HH(POPMAIINH,
HeoOXxomumMon st 3G(GHEKTUBHOTO BBIMOJTHEHUST MPOPECCHOHANBHBIX 3a1ad, MPOGEeCCHOHATHHOTO U
JUYHOCTHOTO Pa3BUTHS, HCIOIb30BaTh HH(OOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B
po)eCCHOHAIBHON JICSITEIbHOCTH; PaboTaTh B KOJJICKTHBE W KOMaHIE, d()PEeKTUBHO 0OmMATHCSA C
KOJIJIETAaMH, PYKOBOJCTBOM, MOTpeOHUTENsIMU; OpaTh Ha ceOsd OTBETCTBEHHOCTHh 3a pabOTy UICHOB
KOMaH/bl (MMOJAYMHEHHBIX), PE3Yy/bTaT BBHIMOJHEHUS 3a/JaHUN; CAMOCTOSITEILHO OMPENENATh 3aJauu
npo(eCCHOHATLHOTO W JTUYHOCTHOTO Pa3BUTHs, 3aHUMAThCS CaMOOOpPa30BaHHEM, OCO3HAHHO
IUTAHUPOBATh MOBBILICHUE KBAIU(DUKAIINKI; OPUEHTUPOBATHCS B YCIOBUAX YACTOW CMEHBI TEXHOJIOTUN
B IPO(HEeCCUOHATTLHOU I TEIILHOCTH.

1.3. Heau u 3agaum o01mIe00pa30BaATEJbHOM Y4YeOHOW AUCHUIUVIMHBI — TpPe0OBaHHUS K
pe3yJIbTaTaM OCBOeHHs 0011e00pa3oBaTeIbHOI y4eOHOH AU CHUIINHBI

OCHOBHBIMU LEJIIMU U3Y4YeHHSI TPpOorpaMMbl «DU3HKay SBISIOTCS:

*OCBOCHHE 3HAaHUN O (pyHIaMEHTaNbHBIX (U3UYECKUX 3aKOHAX W TMPHUHIIMIAX, JISKAMUX B
OCHOBE COBPEMEHHOU (PU3NUYECKON KapTHHBI MUPA; HAanOOJIee BAXKHBIX OTKPHITHAX B 00J1aCTH (U3HKH,
OKa3aBIIUX OIpPENEeNIoNiee BIUSHUEC HA PAa3BUTHE TEXHUKH M TEXHOJOTHUH; METOJIaX HAyYHOTO
MO3HAHUS PUPO/IBL;

* OBJIAJICHUE YMEHHUSIMU MPOBOIUTH HAOIIOJCHUS, TNIAHUPOBATH M BHITIOMHATH SKCIIEPUMEHTHI,
BBIIBUTAaTh THUIOTE3bl M CTPOUTh MOJENH, MPUMEHSTHh MOJy4YEHHbIE 3HaHUSA MO (U3MKE s
00BsICHEHUST Pa3HOOOPA3HBIX (PH3UYECKUX SBICHUI M CBOWCTB BEIIECTB; MPAKTHUYECKU HCIIOJIb30BATh
¢buznyecKkre 3HaHus; OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHO- HAyYHOU HH(pOpManuy;

* pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
npolecce NpuoOpeTeHus: 3HaHUM M yMEHUH Mo (U3UKE C UCMOJIb30BAaHUEM DPA3IUYHBIX HCTOUYHUKOB
uH(OpPMAIIUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCHUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHHS 3aKOHOB MPUPOJbI, HCIOIb30BaHUS
MOCTIKEHUH (U3MKKM Ha Ollaro pasBUTHS YEJIOBEUECKOW [MBHIM3ALMU; HEOOXOIUMOCTH
COTPYIHUYECTBA B IPOILIECCE COBMECTHOTO BBIMOJIHEHMS 3a/1ay, YBaXXKUTEJIBHOTO OTHOILEHUS K
MHEHUIO ONTIOHEHTA MPH O0CYKACHUH POOJIEM €CTECTBEHHO — HAyYHOTO COJIEPIKAHUS; TOTOBHOCTH K



MOpPaJIbHO-ITUYECKON OLIEHKE HCIIOJIb30BAaHUSI HAYYHBIX JTOCTHIKEHUH, UyBCTBA OTBETCTBEHHOCTH 32
3alIUTy OKPY>KAIOIIEH CPEIbI;

* HCIONb30BaHME NPUOOPETEHHBIX 3HAHUW W YMEHMH Uil pEUICHHS MPaKTHYECKUX 3ajad
MOBCEHEBHON  JKM3HU, oOOecreueHuss Oe30MacHOCTH COOCTBEHHOW JKM3HHW, PalMOHAJILHOTO
IPUPOIONIONB30BAHNUSA U OXpaHbl OKPYXAroIled cpeibl U BO3MOXKHOCTh NPUMEHEHUS 3HAHUU TpU
pelIeHNH 3a]1a4, BOZHUKAIOIIUX B MOCJeAYIOIIeH mpodeccnoHalbHOMN 1eATeNbHOCTH.

B pesynbrare usydenus o01eo0pa3oBaTesIbHOM yueOHOM TUCIUIUIMHBI CTYAEHT J0JKeH:

3HATH/IIOHUMATh:

e CMbICT TMOHATUH: (u3Mueckoe sBIEHHE, THUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICICTBHE, IIEKTPOMArHUTHOE IOJie, BOJIHA, (OTOH, aToOM, aTOMHOE SJIpO, MOHU3HUPYIOIIHE
U3JIy4eHus, IIaHeTa, 3Be3/1a, TajlakTuka, Beenennas;

e CMbICT (PU3WYECKUX BEIUYHMH: CKOPOCTh, YCKOpPEHHME, Macca, Cujia, UMIYyIbC, padora,
MEeXaHU4YeCKasi SHEprusi, BHYTPEHHSS SHEprusi, aOCOJIOTHAs TEMIEparypa, CpedHss KUHEeTH4YecKas
SHEPTHUs YaCTHII BEIIECTBA, KOJMUYECTBO TEIJIOTHI, SIEMEHTAPHBIN AJIEKTPHUUECKU 3apsi;

e cMbICT (PU3UYECKHUX 3aKOHOB KJIACCUYECKOM MEXaHUKH, BCEMUPHOTO TSATOTEHHUS, COXPaHEHUS
SHEPruHu, HUMITYJIbca U DJIEKTPUYECKOro 3apsia, TEPMOAMHAMHKH, 3JIEKTPOMArHUTHON WMHIYKIUH,
doroaddekra;

® BKJIAJ] pPOCCHUMCKUX U 3apyOekHBIX YUCHBIX, OKAa3aBIIMX HauOOJbIlee BIUSHUE Ha pa3BUTHE
[(N7370478

yMeThb:

® ONUCHIBATh U OOBSACHATH (DPU3MUECKUE SBICHHS M CBOMCTBA TeNl: JIBIDKEHHME HEOECHBIX Tel U
HCKYCCTBEHHBIX CITYTHHKOB 3€MJIM; CBOWMCTBA Ta30B, *KUIKOCTEH M TBEPABIX TEN; AJIEKTPOMATHUTHYIO
UHIYKLMIO, PaclpOCTPaHEHHE 3JEKTPOMArHUTHBIX BOJIH, BOJHOBBIC CBOWCTBA CBETa; W3IIyYeHHUE H
TIOTJIONIEHKE cBeTa aToMOoM; (poTodpdekT;

® OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHI;

e JienaTh BBIBOJBI HA OCHOBE IKCIIEPUMEHTAIBHBIX JJAHHBIX;

® TIPUBOJUTH MPUMEPBHI, TIOKA3bIBAIOIIHE, YTO: HAOIIOICHUS U SKCIIEPUMEHT SIBIISIOTCS OCHOBOM IS
BBIJIBIDKCHUSI TUIIOTE3 U TEOPHIA, IIO3BOJISIOT MMPOBEPUTH HCTUHHOCTH TEOPETHUECKUX BBIBOJIOB; (hH3UYECKast
TEOpHsl JAeT BO3MOXKHOCTb OOBSICHSTH M3BECTHBIC SIBJICHHS MPHUPOABI U HaydHbIe (DaKThl, MPEACKA3bIBATH
eIl HEU3BECTHBIE SBIICHNUS;

® [IPUBOJUTH NPUMEPHI MPAKTUUECKOTO MCIOJIb30BAHUS (PU3MUECKUX 3HAHMIA: 3aKOHOB MEXaHUKH,
TEPMOJMHAMUKH ¥ TEKTPOJMHAMUKY B MEIUIIMHE; Pa3INUHBIX BUIOB JIEKTPOMATHUTHBIX M3ITyICHHUN IS
Pa3BUTHS PAJIIO U TEIEKOMMYHHKAIMIA, KBAHTOBOM (DM3UKU B CO3AHUU SIIEPHOM SHEPreTHUKH, J1a3€pOB;

e BOCIPUHMMATh U HAa OCHOBE IOJYYCHHBIX 3HAHUHA CAMOCTOSTENIBHO OLIEHHWBAaTh MH(POPMALHIO,
cozeprkanyrocs B cooomeHnsix CMU, MHTepHeTe, HayqHO-TIOMYISPHBIX CTAThAX;

® [IPUMEHSATH MOTyYEHHbIE 3HAHUS JJIsl pelieHHs PU3NUECKHX 33/1a4;

e OmpeAeTsITh XapakTep (pusndeckoro mpoiecca no rpaduxy, Tadmmie, Gopmyse;

® IBMEpATh psAA  (U3MUECKUX BEJMYMH, TPEACTAaBIsIA pPe3ysbTaTbl HM3MEPEHHM C YYeToM UX
MOTPEUTHOCTENH;

® UCIIOJB30BaTh MPUOOPETEHHbIEC 3HAHUS U YMEHUSI B IPAKTHUYECKOM JIEATENFHOCTH U ITOBCEJHEBHON
KU3HU: JUId o0ecrieueHus] 0€30IacHOCTU KU3HEESITETbHOCTH B MPOLIECCE MCMOb30BaHUSI TPAHCIOPTHBIX
CpeCTB, OBITOBBIX AIIEKTPOIPHOOPOB, CPEICTB PAIUO- U TEIEKOMMYHHUKAIIMOHHON CBSI3H;

® OIICHKH BIIMSHUS HAa OpPraHU3M 4eJloBeKa U APYTrre OpraHn3Mbl 3arpsi3HEHHSI OKPY»KartoIIeil Cpesibl;

® PaLMOHAIBHOIO MPUPOJIONIOIB30BAHUS U 3aIIUTHI OKPYKAIOIIEH Cpebl.

1.4. Pe3y1bTaThl 0CBOCHUS Y4eOHOM JMCIUIIIMHBI

OcBoenue coaepxkaHusi y4yeOHOW JUCHUIUIMHBL «Pu3nka» o0ecreynBaeT JOCTH)KEHUE
CTYZICHTaMH CJIEIYIOINX Pe3yabTaToB:

* IUYHOCHHBIX:

— YYyBCTBO TOPJOCTH W YBAXEHHS K HCTOPUU MU JOCTHKEHHSIM OTEUECTBEHHON (PH3MUECKOM
HayKH; (U3MYECKH TpPaMOTHOE TMOBEACHHE B MNPO(ECCHOHANBHOM MAESITeNTbHOCTH W OBITY MpHU
oOpamieHnu ¢ npudopamMu U yCTpOCTBaMu;



— TOTOBHOCTh K TPOJODKEHHIO 00pa3oBaHMs M TOBBILIEHUS KBaTU(HUKAIMU B HM30paHHON
npoeCCUOHATIBHON JIeATEIBHOCTH U OOBEKTHMBHOE OCO3HAHUE POIM (PU3MUYECKMX KOMIIETCHLIMH B
3TOM;

— YMEHHE UCHOJb30BATh JOCTH)KEHUS COBPEMEHHOM (U3MUECKOM Hayku M (QU3NYECKUX
TEXHOJIOTUH JJIi TOBBIIIEHUS COOCTBEHHOTO HWHTEUIEKTYaJbHOTO pa3BUTHS B  BbIOpaHHOM
npoQeCCHOHATIBHOM 1eATENbHOCTH;

— YMEHHE CaMOCTOSITEIbHO IO0OBIBATH HOBbIE JUIs ce0si (pu3MYecKHe 3HAHUSA, UCTOIB3Ys IS
9TOrO JOCTYIHbIE HCTOYHUKHN UH(OPMALIH;

— YMEHHE BBICTpAaUBaTh KOHCTPYKTHBHBIC B3aMMOOTHOUICHHUSI B KOMaHE 10 PELICHUIO OOIIUX
3ajay;

— YMEHHE YIpaBIsATh CBOEH MO3HABATENLHOW JEATEIbHOCTHIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOI'0 MHTEIUIEKTYalIbHOTO PAa3BUTHS;

* MemanpeomMemHbix:

— MCII0JIb30BaHHME PA3JIMUHBIX BUJOB I103HABATEIbHON NEATEIBHOCTH AJIS PELICHUS (PU3NYECKUX
3a1a4, IMpPUMEHEHHE OCHOBHBIX METOJOB TO3HAaHUS (HAOJIOACHUS, OINUCAHMs, W3MEPEHHUS,
9KCHEPUMEHTA) JUIsl U3Y4YEHUS Pa3IMUHbIX CTOPOH OKpY’Karollel 1eHCTBUTEIbHOCTH;

— HCIONBb30BaHME OCHOBHBIX HMHTEUICKTYaJbHBIX  ONEpalMii: IOCTaHOBKH  3aJauyH,
(opMynHupOoBaHUs TUIIOTE3, AHAJIM3a U CUHTE3a, CPAaBHEHMsI, 000O0IIEHUS, CUCTEMAaTU3allUH, BBISIBICHUS
NPUYHHHO-CJICICTBEHHBIX CBSA3€H, IMOMCKAa aHaJIoroB, (HOPMYJIHPOBAHMS BBIBOJOB Ui H3YYEHUS
pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBJICHUM U IPOLECCOB, C KOTOPHIMH BO3HHKAET
HEOO0XOIMMOCTh CTAJIKUBAThCA B PO ecCHOHATIBLHOM chepe;

— yMEHHUE IeHepUpoBaTh UAECH U OIPEIEIATh CPEICTBA, HEOOXOAUMBIE AJIS MX Pealu3alluy;

— YMEHHE HCIOJIb30BaTh PA3JIMYHbIE MCTOYHUKU JUISI TOJIY4YeHUs (pu3nueckoi HH(OpManuy,
OLIEHUBATbh €€ I0CTOBEPHOCTb;

— YMEHHUE aHAIM3UPOBATH U MPEACTABIATH HHPOPMAIUIO B Pa3IMYHBIX BUJAX;

— yMeHHe MyOJUYHO MPEICTAaBIATh pPE3YyNbTaThl COOCTBEHHOI'O MCCIIEJOBAHUS, BECTH
JMCKYCCHH, JOCTYITHO ¥ TApPMOHMYHO COYeTasi cofiepkanue 1 (hopMbl pecTaBisieMoil nH(opMarum;

* npeOMemHuIX:

— c(opMHUPOBAaHHOCTh MPEJICTABICHUH O POIM M MeCTe (U3UKH B COBPEMEHHOW HAay4HOU
KapTUHE MHUpa; MOHUMaHHE (DU3WYECKON CYITHOCTH HAOII0JaeMbIX BO BceneHHOW sBIICHMIA, POIU
¢u3uku B (popMuUpOBaHUHM Kpyrozopa ¥ (YHKIMOHAJIBHOW TI'PaMOTHOCTH YEJOBEKa IS pEIICHUs
IIPaKTUYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOTOJAraloMUMHU (PU3MUECKUMH TOHATHSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPHSIMU; YBEPEHHOE UCII0JIb30BaHKUE (PU3NUECKON TEPMUHOJIOTUU U CUMBOJIMKHY;

— BIIQZICHHE OCHOBHBIMH METOJAaMH HAY4YHOTO I[IO3HAHMA, HCIOJIb3yeMbIMU B (DU3HKeE:
HaOJII0IEHUEM, ONTUCAaHUEM, U3MEPEHHEM, KCIIEPUMEHTOM;

— yMeHHs o00pabaThiBaTh pe3yNIbTaThl H3MEPEHUH, OOHApYXMBATh 3aBUCUMOCTH MEXIY
(GU3N4YECKUMU BETMYUHAMU, OOBSCHSTH NOJIYYEHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI;

— c(OPMHPOBAHHOCTb YMEHUS pelIaTh GU3NIECKUE 3a1a4H;

— Cc(OpPMHUPOBAHHOCTh YMEHHS NPUMEHSATH IOJYYEHHbIE 3HAHUA s OOBSCHEHUS YCIOBHH
npoTekaHus (U3NYECKUX SIBICHUH B mpupoae, npodeccuoHanbHON chepe W AIs NPUHATHSA
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3MIIMK N0 OTHOLICHHIO K (hru3nyeckoi MHOpManuy,
NOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

1.5. KonauyectBOo 4YacoB Ha OCBOGHHE NPOrpaMMbl 00mieo0pa3oBaTelbHON Yy4eOHOM
AUCHMILIUHBI:

MaKcHUMajbHas yueOHas Harpyska oOydatomierocs 175 yacoB, B ToM 4ucIe:

oOsi3aTenbHas ayIUTOpHAs yueOHas Harpy3ka odydatomierocs 1174acos;

caMmocTosiTeNnbHas paboTa oOyuatomierocs S8 yacos.

Bunbr BHEayauTOPHOI pabOTHI:

—BBINIOJTHEHHE JIOMAITHUX 331aHUH;

—HM3y4eHHE MaTePHUAaJIOB JIEKIIHA, IO KOTOPHIM OCYILECTBIISICTCS pyOSKHBIA KOHTPOJIb;



—TIOJITOTOBKA pedepaToB, JOKIATOB, UCCIEIOBATENLCKIX PadoT;
—opopmiieHne 0TYETOB MO MPAKTUYECKUM 3aHATHUSIM.

Jlise IpoBepKU 3HAHWM CTYJEHTOB IO OKOHYAHUHU HM3YYEHHUS TeM OCYILECTBIIAETCS pyOEeKHBIH
KOHTpoJIb. UToroBast popma KOHTpOJISA: 2 CEMECTp - IK3aMEH.

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA30OBATEJILHOI YUEBHOI
JUCIUATLITAHBI

2.1. OBBEM OBIIEOBPA3OBATEJBHOM YUYEBHOW JUCHHUILIMHBI W BHUJbI
YUYEBHOM PABOThBI

Bun yaeOHO# paboThI OO6bem yacoB
MakcumanbHas yyeOHast Harpy3ka (Bcero) 175
O0s3aTe1bHAs1 AyANTOPHAsI YueOHAasi HAarpy3Ka (Bcero) 117
B TOM YHUCIJIE:

IIPAKTUYECKUE 3aHITHSI 18
CamocTosiTebHas padoTa obyuaronierocs (Bcero) S8
IIpomeskyToUHAsI aTTecTaUMsA: 2 CEMECTP — IK3aMeH




2.2. TEMATUYECKHWM IIJIAH OBIIIEOBPA3OBATEJIbHON YYEFHOM JUCIUIIJIMHBI

HaunmMeHoBaHMe pa3/iesioB U TeM KosimyecTBO ayIMTOPHBIX YaCOB
NpHu 04HOI popme 00yUeHUs1
Bceero B ToM uncie
NPaKTHYECKUX
3aHATHIA
BBenenune 1
Pasznen 1. Mexanuka 28 2
Tema 1.1 KunemaTtuka 10
Tewma 1.2 Jlunamuka 14 2
Tema 1.3. Mexannueckue KojieOaHHS U BOJTHBI 4
Paznen 2. MoaekyasipHas  ¢Qu3HKa H 12 )
TePMOJIMHAMUKA
Tema 2.1.  OcHOBbl  MOJEKyIsipHO - | 4
KMHETUYECKON TEOpHH
Tema 2.2. OCHOBBI TEPMOJMHAMUKHI 4
Tema 2.3.ArperatHble COCTOSIHMSI BELLECTBA MU 4 2
(ha3oBbIC IEPEXOIBI
Pasnen 3. DiekTpoanHaMuKa 58 14
Tema 3.1. DnekTpocrarrka 10 4
Tema 3.2. IlocTOSTHHBIN JIEKTPUYECKUI TOK 14 2
Tema 33 DJIEKTPUUYECKU I TOK Bl ,
MOJIYITPOBOTHHUKAX
Tema 3.4. MarauTHoe I0JIC 14 4
Tema 3.5. DnexkTpoMarHuTHBIC KoJieOaHUS U 18 4
BOJIHBI
Pa3gen 4. OnTuka. 6
Tema 4.1. BoaHOBBIC CBOIICTBA CBETA. 4
Tema 4.2. [Ipupona cBera. 2
Paznen 5. Crpoenume artoma M KBaHTOBas | 8
¢usuka
Tema 5.1. KBanToBas ¢usuka 4
Tema 5.2.du3uka aroma 2
Tema 5.3. duznka aTOMHOTO sipa 2
Pa3znen 6. IBoJionust BceJIEeHHOM 4
Tema 6.1. DBoronUs BCEJIEHHOM 4
Bcezo no oucyunnumne: 117 18

2.3. COAEP) KAHUE OBIIIEOBPA30OBATEJBHON YYEFHOM JUCIHUILJIAHBI

BBenenue.

Pu3uka — (pyHaamMeHTalIbHasg HayKa 0 Mpupoae. ECTeCTBEHHO - Hay4YHBIH METOJ ITO3HAHUS,
€ro BO3MOXXHOCTHM M TpaHMUIBl NPUMEHMMOCTH. OKCIEPUMEHT M TEOpUs B IPOLECCE IMO3HAHUSA
npupoasl. MoaenupoBanue (U3NYECKUX SBICHUA M TpoleccoB. Poib SKcrepuMeHTa M TEOpPHH B
nporecce mo3HaHus mnpupoisl. dusnyeckas BenuuuHa. llorpemHoctn u3MepeHU (U3HUYECKUX
BeNUYMH. DU3HUECKUE 3aKOHBL. ['paHMIBI TPUMEHHUMOCTH (U3NYECKHX 3akoHOB. [loHsTHE O
buszndeckoil kapTuHe Mupa. 3HaueHue Gu3uku npu ocBoeHuu npodeccuit CIIO u cnenuambHOCTEH
CIIO.



Paznea 1. MEXAHUKA C 9JIEMEHTAMU TEOPUU OTHOCHUTEJIBHOCTH

Kunemaruka. Mexannueckoe nBukeHHE. OTHOCUTENBHOCTH JBMXKEHMS. CucremMa oTcuera.
XapakTepUCTUKU MEXaHUYECKOTO JBUKEHUS: MEpEMEIICHUE, CKOPOCTh, yCKOpeHue. Buabl aBuxkeHus
(paBHOMEpHOE, PaBHOYCKOPEHHOE) M HX Tpaduueckoe omucaHue. JIBMIKEHHE IO OKPYXHOCTH C
MOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO.

DONeMEHThl KHHEMaTHUKA MarepuaibHOM ToukH. [IpeoOpasoBanusi koopaunHat [ amwiies.
MexaHnyeckuii MPUHIUIT OTHOCUTEIbHOCTH. Kitaccuueckuil 3akoH cioxeHus ckopocteil. CKopocTh
CBETa. OKCIIEPUMEHTAJIBHBIE OCHOBBI CHEIUAIBHOW TEOpUM OTHOCUTENBbHOCTU. [locTynatel
OUHIITEHHA.

Bunel aBmkenus u ux rpadudeckoe onucaHue. J[BM)KEHHE MO OKPYKHOCTH C MOCTOSHHOW IO
MOJYJIO CKOPOCTBIO.

Jdunamuka. Bzaumoneiictue ten. [IpuHiun cynepno3nuuu cuil. 3aKoHbl JTuHaAMUKH HbroToHA.
Cuniel B IpUpPOAE: YIPYTOCTh, TPEHHUE, CUJIA TKECTH. 3aKOH BCEMUPHOTO TAToTeHUs. HeBecoMoCTs.

3aKOH COXpPAaHEHMsSI MMITYJIbCA U PEAKTHUBHOE IBMKEHHE. 3aKOH COXPAHEHUS MEXaHWYECKOU
sHeprun. PaboTa u MOITHOCTH B MEXaHHUKE.

Mexannuyeckue KoJieOaHWsi W BOJHBI. AMIUIUTYIa, TEPHUOJ, YacToTa, (asa koneOaHMiA.
CBoOoiHBIC U BEIHYXKICHHBIE KosieOaHus. Pe3onanc. Mexannueckue BOHBI. CBOMCTBA MEXaHUYECKUX
BOJIH. /[7TMHA BOJIHBL. 3BYKOBBIE BOJHBI. YJIBTPa3BYK M €0 MCIOJb30BaHUE B TEXHUKE U MEIULIUHE.

Paznen 2. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI MOJIEKYJSIPHO-KUHEeTHYECKOH Teopuu. MmeanbHblil ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. Pa3zMepsl 1 Macca MOJIEKYJ U aTOMOB. bpoyHOBCKOE JBUKEHME.
Huddy3us. Cuibl U SHEPrus MEKMOJICKYJIAPHOTO B3auMojeicTBus. CTpoeHHe Ta3000pa3HBIX,
KUJKUX U TBepAbIX Teld. CKOPOCTH JBUKEHHUS MOJIEKYIN U uX udMepeHue. MneanvHblil ra3. [laBnenue
raza. OCHOBHOE YypaBHEHHE MOJICKYJSIPHO-KHHETHYECKOW TEOpUM Ta30oB. Temmeparypa U €€
u3Mepenue. [a3oBble 3aKkOHBI. AOCONIOTHBI HyNb TeMmMmepaTypbl. TepMoauMHaMuyeckas IIKaia
TEMIIEpaTypbl. Y paBHEHUE COCTOSHUS UI€ATILHOTO ra3a. MoiisipHas ra3oBast IOCTOSTHHAS.

OcHoBbl TepMoaMHAMHMKH. OCHOBHBIE TIOHATUSA W OIpeneicHus. BHyTpeHHsAA sHeprus
cUCTeMbl. BHYTpeHHsIs1 sHeprus ujaeanpHoro rasa. Pabora u temiora kak (opMbl epeaydl SHEPTHH.
TennoeMkocTh. VYaenpHash TEIUIOEMKOCTb. YpaBHEHHE TemioBoro Oananca. IlepBoe Havamo
TEpMOJIMHAMHUKH. AnuabatHelii mporecc. [lpunmun aeiictBus teroBoil Mammuel. KITJ TermoBoro
asurarens. Bropoe Hawalo TEpMOAMHAMHUKHM. TepMoauMHamMu4yeckas IOKajga TEeMIIepaTyp.
XonoaunbHble ManHbL. TensoBsle aABurareny. OxpaHa IpUpPOJIbI.

ArperaTHbie COCTOSIHUS BellleCTBa U ()a30BbIe Nepexo/bl.

CgoiicTBa mapoB. Mcnapenne u koHaeHcarus. HachIeHHBIN ap U ero cCBoMcTBa. AOCONIOTHAS
Y OTHOCHUTEIIbHAS BIAXXHOCTh BO3Ayxa. Touka pocsl. Kunenue. 3aBUCHMOCTbh TEMIIEPATYpbl KUIIEHUS
oT naaBieHus. lleperpervlii map W €ro UCHOJAb30BaHHE B TexHUKE. (CBOWMCTBA KHUAKOCTEH.
XapakTepucTuKa JKUIKOTO COCTOSIHMSL BemecTBa. IIOBEpXHOCTHBIM CIIOM JKUIKOCTH. OHEPIUs
MIOBEPXHOCTHOT'O CJIOA. SIBIEHUS Ha IpaHHULE KUIAKOCTU C TBEPABIM TelOM. KanmuiuisipHble sBICHUS.
CBolicTBa TBepaAbIX Tel. XapakTEpPUCTUKA TBEPAOIO COCTOSHUS BELIECTBA. YIIPYrMe CBOMCTBA
TBEpAbIX Tel. 3akoH ['yka. MexaHn4eckre CBOMCTBA TBEPABIX TeJ. TeMIOBOE pACHIMPEHUE TBEPABIX
TeJ U KUJIKoCcTeN. [1naBienne u kpuctamu3anus.

Paznen 3. JIEKTPOAUHAMUKA

DNEeKTPOCTATHKA. OJIEKTPUUYECKUE 3apsiabl. 3aKOH coxXxpaHeHus 3apsga. 3akoH Kyiona.
Onekrpuueckoe noisie. HanpspkeHHOCTh 3nekTpuueckoro mnosid. [IpuHiun cynepno3unuu MoJei.
Pabota cun snekrpoctatudeckoro mojs. [lorennuan. Pa3HoOCTh MOTEHIIMAIOB. DKBHUIIOTCHIIMAILHBIE
noBepXHOCTU. CBsI3b MEXAY HANpPsHKEHHOCTHIO M PA3HOCTHIO MOTEHIMATIOB 3JIEKTPUUYECKOTO TMOJIS.



Juonextpuku B anekTpudeckoM nosie. [lonspusanus audiaeKTpukoB. [IpOBOJHUKY B IIEKTPUYECKOM
nosne. Konnmencaropsl. CoenuHeHHe KOHJIEHCATOPOB B Oarapero. DHeEprus 3apsHKEHHOTO
KOHJIEHCATOPa. DHEPTHsl AIEKTPUIECKOTO MOJIS.

IlocTOSIHHBIN JJIeKTPUYECKHIT TOK. YCIOBHs, HEOOXOAMMBIC JUIsi BO3HUKHOBEHHS U
MOIJIEPIKAHUS AJIEKTprUdecKoro Toka. Cuiia ToKa M IIIOTHOCTh ToKa. 3akoH OMa /s ydacTka memnu 0e3
OJIC. 3aBUCUMOCTb 3JEKTPUUECKOTO COMPOTHUBIIEHUSI OT MaTepHaa, JJIMHbI U MUIOMAA TONEPEYHOrO
CEUYEeHUS MPOBOJAHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOT'O COMPOTUBIECHUS MPOBOAHUKOB OT TEMIIEPATYPHI.
DIIEKTPOABMIKYIIASL CHJIa UCTOYHHUKA TOKa. 3akoH Oma jyis nmojHou 1enu. CoeJuHEeHNE MPOBOHUKOB.
CoenuHeHNE HMCTOYHHMKOB 3JIEKTPUYECKOH sHepruu B Oarapero. 3akon J[xoyns—IJlenna. PaGora u
MOIIIHOCTB 3JIEKTPUYECKOT0 TOKa. TeroBoe AeiicTBUE TOKA.

DJIeKTpUUYeCKH TOK B MOJynpoBoaHukax. CoOCTBEHHAas MPOBOAMMOCTh MOIYIPOBOTHUKOB.
[TorynpoBOTHUKOBBIE TPUOOPHI.

MarnutHoe moJje. BEeKTOop MHAYKUIMM MarHMTHOroO moJjid. /[elicTBME€ MAarHUTHOrO NOJIS Ha
MPSMOJIMHENHBIN MPOBOJHUK C TOKOM. 3akoH Amriepa. B3aumopenictBue TOKOB. MarHUTHBIA MOTOK.
Pabora mo mepemenieHno MPOBOJHUKA C TOKOM B MarHUTHOM ToJie. J[elicTBre MarHUTHOTO TOJIS Ha
newkymuiicss 3apsia. Cuna Jlopenna. OnpeneneHue yAeabHOTO 3apsiaa. Y CKOPHUTENH 3apsKeHHBIX
YaCTHUIL. DJIEKTPOMArHuWTHAas WHAYKIUSA. DJIEKTpOMarHuTHas WHAYKIUSA. BuxpeBoe snekrpuueckoe
nosne. CaMOMHAYKIUS. DHEPTrUs MarHUTHOTO TOJIS.

DJIEKTPOMATrHUTHbIE KOJeO0aHUsI M BOJHBI. CBOOOAHbBIE AIIEKTPOMArHUTHHIE KOJIEOAHMUS.
[IpeBpaienrie sHepruu B KojeOaTENbHOM KOHType. 3aTyxalollue 3JeKTPOMarHUTHbBIE KOJeOaHMUs.
I'eneparop He3aTyxamoIUX D3JICKTPOMATHUTHBIX KoyieOaHWW. BBIHYXICHHBIE 3JIEKTpUYECKHE
koneOanus. IlepemenHwnii Tok. ['eHeparop mnepeMeHHOro Toka. EMKOCTHOe W HWHIYKTUBHOE
COTPOTHBIICHUS MMEPEMEHHOT0 TOKa. 3akoH OMa JIJisl AJIEKTPUUYECKON 1enH mepeMeHHoro Toka. Pabora
W MOIIHOCTH IMEepeMeHHOro Toka. ['eHepartopsl Toka. TpaHchopmaTtopsl. TOKH BBICOKOW YacCTOTHI.
[Tonydenue, nmepemaya U pactpeieiCHHE IEKTPOIHEPTUU. DIEKTPOMATHUTHOE TIOJIe KaK OCOOBIN BUJ
MaTepuu. OJEKTPOMArHUTHBIC BONHBL Bubpatop I'epma. OTKpBITHI KOJI€OATEIBHBIM KOHTYP.
Nzobperenne paano A. C. IlomoeiM. Ilonsitne o panmocBszu. IlpuMeHeHHE 3JI€KTpOMarHUTHBIX
BOJIH.

Paznea 4. OIITUKA.

BoaHoBble cBoiicTBa cBera. MHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
WnTepdepennus B ToHKuX mieHkax. [lomocsl paBrHoit Tonmmubl. Konbua HetoTona. Mcnons3oBanue
uHTepdepeHIn B Hayke U TexHuke. {udpakuus ceera. Judpaxinus Ha eI B mapauieIbHbIX JTydax.
Judpakuuonnas pemrerka. [lonstue o ronorpadun. Ilonspusanus nonepeynsix BosH. [lonspuzanus
ceera. JlBoliHoe nydenpenomsieHue. I[lomsapounsl. Jucnepcust cBera. Buabl cnektpoB. CrnekTpbl
ucnyckanusi. CeKTpbl MOTJIOIIEHNUS.

IIpupona cBera. CKOpOCTh pacpOCTPaHEHUS CBETA. 3aKOHbBI OTPAKEHUS W ITPEJIOMIICHUS CBETA.
[Monnoe oTpaxkenue. JIun3zel. ['1a3 kak ontuyeckas cucrema. OnTU4ecKkue mpruoopkI.

Paznesa S.CTPOEHUE ATOMA U KBAHTOBAS ®PU3UKA

KBanroBas ontuka. KBantoBas rumoreza [lmanka. ®oronsl. BHemHMI GOTOIIEKTPpUISCKUNA
s dexr. Buyrpennuii horoaddext. Tumbl GoTOdI€MEHTOB.

®u3uka aroma. Pa3BuTue B3IIAI0B HA CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
CHeKTpax Bogoposa. Snepuas moxens aroma. OnbiTel 3. Pezepdopaa. Moaens atoma Bogoposa mo H.
Bbopy. KBaHTOBBIE TE€HEPATOPHI.

®du3nKa aTOMHOro siapa. EcrecTBeHHass paJiMOaKTUBHOCTh. 3aKOH PaJMOAKTHUBHOIO pacraja.
CnocoObl  HaAOMIONEHHWST W PETHCTpalu  3apsiKeHHBIX dactuil. Oddext Basunopa-Uepenkosa.
Ctpoenue atoMHOTO smpa. JlepekT Macchl, SHEPTUs CBsI3U M YCTOWYMBOCTh aTOMHBIX siiep. SlaepHbie
peakuuu. MckyccTBeHHas pannoakTUBHOCTh. [lenenue Tspkenbix siaep. Llemuas simepHas peaxifus.



VYnpasnseMas unenHas peakuus. SnepHsiii peakrop. IlomydeHue paguoakTUBHBIX H30TONOB U HX
npuMeHeHue. buonornyeckoe neMcTBUE paliOAKTUBHBIX U3TyYCHUN. DJIeMEHTApHbIE YaCTHUIIBI.

Pazgen 6. SBOJIIOLAA BCEJIEHHOM

JBosaouus Bcenennoii. Hama 3Be3gHas cucrema — [‘amaktuka. J[lpyrue rajgakTHKH.
beckoneunocts Beenennoin. Ilonsitue o kocmostoruu. Pacmupstomasica Beenennas. Mogens ropsiuei
Bcenennoit. CTpoeHune U mpouCXoxKIeHUE [ alakTUK.

JBOJIIOLMS M JHEPrusi ropeHus 3Be3aA. TepmosiiepHblii cunte3. [Ipobiema TepmosiepHOI
sHepreTuku. DHeprus ConHua u 38e31. JBosronus 38e31. [Ipoucxoxaenre CoaTHEYHON CUCTEMBI.

Tembl pedepatoB, (10KJIaT0B, COOOIIEHNIT), HHAUBUAYAJIbHbBIX IPOEKTOB
*Anekcannp ['puropbeBud CTosieToB — pycCKuid (QU3HK.

» Anekcanap CrenanoBud [1ormoB — pycckuii y4eHbIN, H300peTaTesb paauo.
* AllbTepHaTUBHAs YHEPTeTUKA.

* AKyCTHYECKHE CBOMCTBA MOJIYITPOBOJHUKOB.

* Aasipe Mapu Amiiep — OCHOBOIIOJIOKHUK 3JIEKTPOIUHAMUKH.

* ACUHXPOHHBIN JBUTATEb.

* AcTepousl.

* ACTpOHOMUS HAIIMX JTHEH.

* AtomHas ¢usuka. M3oromel. [IpuMeHeHne paarioaKTUBHBIX U30TOIOB.

* beCKOHTaKTHBIE METO/bI KOHTPOJISI TEMIIEPATYPBHI.

* bunonsipHbie TPaH3UCTOPHI.

* bopuc CemenoBuy SIkobu — Qu3uk 1 n300peTarTeb.

* Bennuaiimme oTKpBITHS (PU3HKH.

* Busbl anekTpruueckux pa3psaaoB. DIEKTpUUYecKUe pa3psaabl Ha CIyKOe uenoBeka.
* Bnusiaue nedexToB Ha (pu3nyecKkre CBOMCTBA KPUCTAILIIOB.

* Bcenennast u TeMHas MaTepusl.

* ["aymuiteo ["anuiieit — OCHOBATENb TOYHOI'O €CTECTBO3HAHMS.

* [onorpadus u ee npuMEeHEHHE.

* JIBU>KEHHE TeJla IEPEMEHHON MacCCHI.

* Jludpaxius B HaIIeH KU3HH.

* )Kuakue kpucTamibl.

* 3akonbl Kupxroda st 2J1eKTprudecKoi 1erH.

* 3aKOHBI COXPAHEHHUS B MEXAHHKE.

* 3HaYeHue OTKpbITU ["anumnes.

* Urops BacunbeBny KypuaToB — ¢u3uK, OpraHu3aTop aTOMHOW HAYKU M TEXHUKH.
* Mcaak HproToOH — co3marens Ki1accuueckon (pu3uk.

* lcnionb3oBaHue 3JEKTPOIHEPTUH B TPAHCIIOPTE.

* Knaccuduxanus u xapakTepUCTHKHU 3JIEMEHTaPHBIX YaCTHII.

* KoHCTpyKIIMOHHAs: IPOYHOCTh MaTepualla U €€ CBsI3b CO CTPYKTYPOH.

* KoHCTpyKIIMS ¥ BUBI JIa3€POB.

* Kpuonnekrponuka (MUKpO3JIEKTPOHUKA U XOJION).

* JIa3epHble TEXHOJOTUH U UX UCIOJIb30BaHUE.

* Jleonapo na Bunun — y4eHsblii 1 u300peTaTeb.

* MarauTtHbIe U3MepeHusl (MPUHITUIIBI TTOCTPOSHUSI TPUOOPOB, CIIOCOOBI U3MEPEHHUS
MarHUTHOTO NTOTOKAa, MATHUTHOM UHYKIUN).

* Maiikn @apajeit — co3natens y4eHUs 00 3JIEKTPOMarHUTHOM II0JI€.

* Makc [Inank.

¢ MeToa MeUeHBIX aTOMOB.

* MeTtonbl HAOMIOACHUS U PETUCTPALIUN PATUOAKTUBHBIX U3TYYCHHUI U YaCTHIL.
* MeTob! onpeaeseHns INIOTHOCTH.
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* Muxaun BacuibeBud JIOMOHOCOB — y4€HBIN SHIUKIIONEIUCT.

* Mogaenu atoma. OneiT Pezepdopaa.

* MonekynsipHO-KMHETHYECKasi TEOPUsI UJI€aTbHBIX Ta30B.

* MosiHUSI — ra30BbIN pa3psl B IPUPOIHBIX YCIOBHSX.

*HaHOTEeXHOIOTHS — MEXIUCIUTUTHHAPHAS 0071acTh PyHIAMEHTATBLHOW W MPUKIATHON HAYKH U
TEXHUKH.

* Huxona Tecna: ;xu3Hb 1 HEOOBIYAWHBIE OTKPBITHS.

* Hukoumait KonepHuk — co3aaTenb reIMOLeHTPUYECKON CUCTEMBI MUPA.

* Hunsc bop — onuH U3 co3mareneil COBpeMEHHON (PU3UKH.

*Hyxkiieocuntes Bo BeeneHHOM.

* O0bsacHenre (HOTOCHHTE3a C TOUKU 3pCHUS (PUBHKH.

* OnTHYECKHUE SBJICHUS B IPUPOJE.

* OTKpBITHE U IPUMEHEHHUE BHICOKOTEMIIEPATYPHOM CBEPXIPOBOJUMOCTH.

* [IepeMeHHBIN 2JIEKTPUYECKUN TOK U €70 TPUMEHEHHUE.

* [InazmMa — 4eTBEpTOE COCTOSHUE BEIIECTBA.

* [Imanetsr COMHEYHON CHCTEMBI.

* [TonmynpoBOAHUKOBBIE AATUUKU TEMIIEPATYPHI.

* [IpumeHeHne )KUAKUX KPUCTAIIIIOB B TPOMBIIUIEHHOCTH.

* [IpumeHeHue SAEPHBIX PEaKTOPOB.

* [Ipupona ¢peppomaraeTusma.

* [IpoGnemMbl IKOJIOTHH, CBA3aHHBIE C UCIIOJIb30BAHUEM TEIUIOBBIX MAIIIHH.

* [IponsBoacTBO, epeaayda U UCIOIb30BAHNUE FIEKTPOIHEPTUH.

* [Ipoucxoxaenne CoIHEYHON CUCTEMBI.

* [Ire30anexTpudeckuii 3 (HEeKT ero mpuMeHeHue.

* Pa3zBuTHeE CpesCTB CBSI3U U PAAMO.

* PeakTuBHBIC JBUTATEIN U OCHOBBI pa0OTHI TETIJIOBOM MAIIUHBI.

* PeTMKTOBOE U3IIyYEHHUE.

* PenrrenoBckue yuu. cropus otkpsitus. [Ipumenenue.

* PoxxaieHre U 3BOJIIOLUSA 3BE3 /.

* Poip K.O.IIMOJKOBCKOrO B pa3BUTUH KOCMOHABTUKH.

* CBEeT — 3JIEKTpPOMArHUTHas BOJIHA.

* Cepreit IlaBnoBuu KoponaeB — KOHCTPYKTOp M OpraHuM3aToOp NPOM3BOJCTBA PAKETHO-
KOCMHUYECKOW TEXHUKH.

* CJIbl TpEHUS.

* CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

» CoBpeMeHHas ¢pu3nyueckas KapTuHa MHUpa.

» COBpEMEHHBIE CPEJICTBA CBS3H.

¢ CoJiHIIE — HUCTOYHUK KU3HU Ha 3eMIIe.

* Tpanchopmatopsl.

* VIpTpa3BykK (MOTydeHHUE, CBOMCTBA, TPUMEHEHHUE).

* YrpaBisieMblli TEPMOSIACPHBIN CUHTES.

* YCKOpUTENHN 3apsyKEHHBIX YaCTHLL.

* Ousuka ¥ My3bIKa.

» dusnueckne cBocTBa aTMOC(hepHI.

* @OTOAJIEMEHTHI.

» ®oroaddexr. [Ipumenenue siiaeHust horodddekra.

*Xanc Kpucruan Dpcres; — OCHOBOIOJIOKHUK 3JIEKTPOMarHeTU3Ma.

* YepHbIE JbIPHI.

* [ITkasna 31eKTPOMArHUTHBIX BOJIH.

* DKoJIOrHYecKre IpoOIeMbl U BO3MOXKHBIE ITYTH MX PELICHUS.

* DJIEKTPOHHAsI IPOBOUMOCTh METAIIJIOB. CBEPXIPOBOAUMOCTD.

*OMuMid XpucTuaHoBuY JIeHIT — pycckuid pu3uk.
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2.4. MIEPEUEHb NIPAKTUYECKHUX 3AHATUI

Ne HaumenoBanue 3ansatus No tempr | Komn-Bo
MPAKTUYECKOTO 4acoB
3aHATHS
1 Pemienne THMOBBIX 3aJady HAa MPUMEHEHHE 3aKOHOB 1.2 2
COXPaHEHUSI UMITYJIbCA M MEXaHUYECKOUW dYHEPTUU
2 Onpenenenue kod(urmenta MTOBEPXHOCTHOTO 2.3 2
HATSHKCHUS KUIAKOCTU
3 Pemienne TUMOBBIX 3a/ad MO TeMme: «IINEKTPUUECKOE 3.1 2
noJie. 3akoH Kynona»
4 Ornpenenenne o011 eMKOCTH OaTapen KOHIeHCaTopa 3.1 2
5 Omnpenenenne o0IIET0 COMPOTUBICHHUS YUaCTKa TN 3.2 2
6 Pemenue tunoBbIx 3agad mo teme « MarHUTHOE MoJje 34 2
MIOCTOSTHHOTO TOKa»
7 Pemenne TMNOBBIX 3334 10 TeMe «DJIEKTPOMarHUTHAS 3.4 2
WHIYKIHSD
8 [TocTpoenue rpa¢gukoB KoJieOaHui 3apsna, 3.5 2
HalpsDKEHUsST W CWJIBl  TOKa B DJIEKTPOMArHUTHOM
K0J1Ie0aTEIILHOM KOHTYpE
9 [IpeBpanienue >HEpruil dJIEKTPUYECKOr0 U MarHUTHOTO 3.5 2
1oJiel B 3JIEKTPOMAarHUTHOM KOJI€0aTEIbHOM KOHTYpE
Bcero: 18

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJIBHOCTH

CTYJAEHTOB

Coaepixkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe yueOHBIX JeiicTBUI)

BBenenue

YeJ0BeKa Ha MHOE MHEHHUE.
IPaHUIIBI IOTPEIIHOCTEH U3MEPEHHIA.
MOCTPOCHUH T'PapUKOB.

YMeHue  BBICKa3bIBaThb  THUIOTE3BI

Ha0II0aEMBIX SIBIICHUIA.
YMenue npeanaraTtb MOJEIU SIBJICHUM.

KApTHUHBI MUDA.

TS

VYMeHHsT TIOCTaHOBKM LieJed JesATEeNbHOCTH, IUIAaHUPOBAHUS
COOCTBEHHOM NEATEIBHOCTH JIIsl TOCTHKEHUS IOCTABICHHBIX LIETIeH,

NpEABUACHUS BO3MOXHBIX  PE3yJbTAaTOB
OpraHU3aIMy CaMOKOHTPOJIS M OLIEHKH MOJIYYEHHBIX PE3yJIbTaTOB.

Pa3BuTHe cOCOOHOCTH SICHO M TOYHO H3JIaraTh CBOM MBICIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHUS, BOCIHPHUHUMATH WU
AHATM3UPOBATh MHEHHS COOCCETHUKOB, NMpHU3HABas MPaBO APYTroro

3TUX JCWCTBUIA,

[IpousBenenne wu3MepeHus: (PU3MYECKUX BEIMYUMH M OLEHKA

[IpencraBienue rpaHUIbl MOTPEHIHOCTEH W3MEPEHUN MNP

YkazaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
N3noxxeHne OCHOBHBIX TMOJOKEHUM COBPEMEHHOM Hay4YHOU

[IpuBeneHrue mNpUMEPOB BIUSHUA OTKPHITUH B (U3MKE Ha
Mporpecc B TEXHUKE U TEXHOJIOTMH MpPOu3BojCTBA. Mcmonab3oBaHue

00BsICHEHUSI
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‘ WuTepHera ans noucka nHGoOpMauu

1. MexaHuka

Kunemamuxa

[IpencraBneHre MEXaHMYECKOTIO ABU)KCHHS Tejla YPABHECHUSAMHU
3aBUCUMOCTH KOOPAMHAT U MPOEKLUEN CKOPOCTH OT BPEMEHHU.

[IpencraBieHne MeXaHMYECKOTO JBMXKEHHUS Tela Tpapukamu
3aBUCUMOCTH KOOPAMHAT U MPOEKLUEN CKOPOCTH OT BPEMEHHU.

OnpeneneHre KOOPAWHAT MPOUACHHOTO MYTH, CKOPOCTH U
YCKOpEHHUs Tela Mo rpadukaM 3aBUCUMOCTH KOOPAMHAT U MPOCKIIHA
CKOPOCTH OT BpeMeHHU. OmnpenenacHie KOOpAUHAT IPOUIEHHOTO IIyTH,
CKOPOCTM M YCKOpEHHUs Tejla II0 YpPaBHEHUSAM 3aBUCHUMOCTHU
KOOpAMHAT U MIPOEKIUI CKOPOCTH OT BPEMEHHU.

[IpoBeneHne CpaBHUTENBHOIO aHalW3a pPABHOMEPHOIO U
PaBHOIIEPEMEHHOTO IBHYKECHUM.

VYka3aHue UCIONb30BaHMSl ITOCTYNATEIBHOIO U BPALLATEILHOTO
IBIDKEHUN B TEXHUKE.

[Ipuobperenue ompiTa pabOThl B TPYNNE C BHIIOJIHEHUEM
Pa3IUYHBIX COLMAIBHBIX POJICH.

Pa3paboTka BO3MOXKHOM CUCTEMBI IEMCTBUI M KOHCTPYKIIUU

JUISL  DKCIIEDUMEHTAJIBHOTO  ONPENEICHUS KUHEMAaTHYECKHUX
BEJIMYHH.

[lpencraBiaenne wmHpoOpMaLMKM O BHAAX JBUXKEHUS B BHUIE
TaOIULIBL

3axonul COXpAaHeHUs

HpI/IMeHeHI/Ie 3aKOHAa COXpaHCHHA HUMITYJIbCa AJI BBIYMCIICHHUA

6 MexaHuke M3MEHEHUH CKOPOCTEH TeN MPHU UX B3aUMOAECHCTBUSIX.
N3mepenne paboThl CHJT U M3MEHEHHE KMHETHYECKOW dHEPTrUu
Tena.
Brruncnenue paboThl CUI U U3MEHEHUSI KHHETUYECKOM SHEpTrun
Tena.
Bbluncrienre NOTeHIMAIbHOW SHEPIUH TeNl B TPABUTALIMOHHOM
noJe.
Onpenenenne MOTEHINATbHON SHEpPruu yIopyro
neOpMUPOBAHHOTO Tella TI0 U3BECTHOM aedopmanuu U KECTKOCTH
Tena.
[IpuMeHeHre 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPIrUM IpHU
pacyeTax pe3ynbTaTOB B3aUMOACHCTBUN TEJI TI'PaBUTALIMOHHBIMU
CUJIAMU U CWJIAMHU YTIPYTOCTH.
VYka3zaHue rpaHul] IpUMEHUMOCTH 3aKOHOB MEXaHUKH.
Vkazanue y4eOHBIX JUCHUIUIMH, MPU H3YUYEHUH KOTOPBIX
VICITOJIB3YIOTCSI 3AKOHBI COXPAHEHUS
2. OCHOBBI MOJICKYJIAPHOH (PM3MKH M TEPMOIUHAMUKH
OcHogvl BrIinonHeHne 3KCIepuMEHTOB, CITyKalluX JIJIs1 000CHOBaHUS
MOJNEKYNAPHOLU MoJeKyIsipHO-kuHeTrnaeckoi Teopuu (MKT).
KUHemuyeckou Pemenne 3aiay ¢ npuMeHEHUEM OCHOBHOT'O YPaBHEHUS
meopuu. MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ia30B.

Hoeanvuwiui 2a3

Onpenenenne mapaMeTpoB  BelleCTBA B  ra3z000pa3HOM
COCTOSIHUY Ha OCHOBAHMHU YPaBHEHUS COCTOSHUS HJICAIbHOTO Ta3a.

Onpenenenue mapaMeTpoB  BelleCTBAa B  ra3zo000pa3HOM
COCTOSIHUU M MPOUCXOJSALINX MPOLIECCOB MO IpaukaM 3aBUCHMOCTH
p (1), V(T), p (V).

OkcnepuMeHTabHOE nccinenoanue 3apucumoctu p (T), V (T),
p (V).

[IpencraBnenne B Buae rpaukoB M30XOPHOT0, M300apHOTO U
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N30TEPMHUYECKOTO MPOLIECCOB.

Bpluncnenue cpeiHeW KHHETUYECKOW JHEPIUM TEIUIOBOTO
JBUKCHMS MOJIEKYJI 10 U3BECTHOM TEMIIEpaType BEIIECTBA.

Bricka3piBaHue TUIOTE3 [UIs OOBSCHEHHs HaAOII0IaeMBbIX
ABJICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH MOJEIH «UJCalbHbIN ra3» u
3ak0HOB MKT

OcHogvl
MepMOOUHAMUKU

W3mepenue konnyecTBa TEIJIOTHI B IPOLIECCaX TEIIONEPeIadHy.

Pacuer  konuuecTBa  TEIUIOTBI,  HEOOXOAMMOIO  JUIA
OCYIIECTBJIEHUS 3a/JlaHHOT0 IIpolecca ¢ Terulonepenadel. Pacuer
U3MEHEHMs BHYTPEHHEH OSHepruu Tell, paboThl M NEPeAaHHOro
KOJIMYECTBA TEIUIOTBI C  HCIIOJIB30BAHMEM IIEPBOrO  3aKOHA
TEPMOIVNHAMUKHU.

Pacuer paboThl, COBEpUIICHHOM Ta3oM, 1O  rpaduky
3aBucuMocTu p (V).

Boruncnenue paboThl ras3a, COBEpIICHHOW IPH H3MEHEHUH
COCTOSIHUSI 1O 3aMKHyToMy 1ukiay. Beruucnenne KIIJI npu
COBEpILEHUH Ta30M paboThl B Mpoleccax M3MEHEHUS! COCTOSHHS IO
3aMKHyTOMY LMKIy. OOBsSCHEHHE NPUHIMIIOB JIEHCTBHS TEIIOBBIX
MamuH.  JlemoHcTpamust  ponu  (GU3MKM B CO3MAHUM |
COBEPUICHCTBOBAHNUH TEIUIOBBIX JBUTATEICH.

WznoxeHne CyTH 3KOJOTHUECKUX MpoOIeM, OOYCIIOBIEHHBIX
paboTOH TEIUIOBBIX BUTATENEN U NMPEII0KEHNE IIYTH UX PEILICHHSL.

VYka3aHue rpaHull IpUMEHUMOCTH 3aKOHOB TEPMOINHAMUKHU.

YMeHne BECTH [Uallor, BBICIYIIMBAaTH MHEHHE OIIOHEHTA,
y4acTBOBAaTh B JIUCKYCCHH, OTKPBITO BBIPaKaTh M OTCTaMBaTh CBOIO
TOYKY 3pEHHUS.

Vkazanue y4eOHBIX JUCHUIUIMH, MPU H3YUYEHUH KOTOPBIX
UCMONB3YIOT y4eOHbIH MaTepran «OCHOBBI TEPMOANHAMUKI

Cesoilicmea

napos,

arcudKocmeti, meepowvlx mei

N3mepenune BIaxXHOCTH BO3/1yXa.

Pacyer  konmmyectBa  TEMJIOTHl,  HEOOXOAMUMOIrO  JUIS
OCYLIECTBJIEHUs TMpollecca INepexoda BEHIeCTBAa U3  OJHOTO
arperaTHOroO COCTOSIHUS B IPYTO€.

OKCIEpUMEHTAIbHOE  HCCIAEAOBAaHUE  TEIUJIOBBIX  CBOMCTB
BEIIECTBA.

[IpuBeneHne mnpUMEpPOB KAMWIISPHBIX SIBICHUW B OBITY,
MPUPOJE, TEXHUKE.

HccnenoBanue  MEXaHMYECKHMX  CBOMCTB  TBEpPIBIX  TeEIL
[Tpumenenne puU3MUECKUX MOHATHI U 3aKOHOB B yUeOHOM MaTepHase
npo¢eCCHOHATIBLHOTO XapaKTepa.

Ucnons3zoBanne WMuTepHera mmsa mnoucka uHPOpMaum o
pa3paboTkax M MPUMEHEHHUSX COBPEMEHHBIX TBEPABIX M aMOpP(HBIX
MaTepHaJoB

3. DJIeKTPOAMHAMHUKA

Inekmpocmamuxa

Bbruncnenue cuil B3auMOJENUCTBUS TOUYEUYHBIX AJIEKTPUUYECKUX
3aps/I0B.

Brruncnenne HanpsyK€HHOCTH 3JIEKTPUUYECKOTO MOJS OJHOTO U
HECKOJIbKUX TOYEYHBIX OJEKTPUYECKUX 3apsioB. Bwruncienue
MOTEHLIMaNa 3JEKTPUUECKOro MOJI OAHOTO U HECKOJNBKUX TOYEUHBIX
AIIEKTPUUYECKUX 3apsiioB. Mi3MepeHue pa3HoCTH MOTEHIIUAIOB.

W3mepeHne »HHEPruM HJIEKTPUUYECKOTO TOJs  3apsKEHHOTO
KOHJIEHCATopa.
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Breruncienre SHEPruu  JJIEKTPUUECKOTO TOJIS  3apsHKEHHOTO
KOH/JIEHCATOpA.

Pa3paboTka Twui1aHa ©W  BO3MOXKHOM  CXEMBI  JICHCTBUH
AKCIIEPUMEHTAIILHOTO OIPEJCICHUST 3JEKTPOEMKOCTH KOHJAEHcaTopa
U JUDJICKTPUYECKOU MPOHUITAEMOCTH BEIICCTRA.

HpOBe,Z[GHI/Ie CpaBHI/ITeHBHOFO aHaJin3a I‘paBI/ITaI_II/IOHHOFO 148
3JIEKTPOCTATUYECKOTO MOJICH

TTocmosnnbiil mox

N3mepenue MomHocTH 3neKTpuueckoro toka. Mamepenne 2J1C
Y BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

BrinonHenue pacyeToB CUiIbl TOKA U HAIIPSKEHUHM HA y4acTKax
anekTpudeckux menei. OOBSICHEHHE Ha MpUMEpEe 3JIEKTPUUYECKON
uenu ¢ AByms uctounukamu Toka (31C), B kKakoM cilydae HCTOYHUK
INEKTPUUYECKOMN dHEPruu paboTaeT B peXUME reHepaTopa, a B KaKOM
— B peXHME OTpeOUTENSI.

Onpenenenne TeMrepaTypbl HUTH HakaiuBaHus. 3Mmepenue
IIEKTPUYECKOTO 3apsA/a 3JIEKTPOHA.

CHsiTHE BOJIbTAMIIEPHOW XapaKTEPUCTUKH AUOIA.

[IpoBeneHue CpaBHUTENBHOIO aHaIM3a MOMYIPOBOJIHHUKOBBIX
JIMO/I0B U TPUOJIOB.

Ucnonb3oBanne WHTepHeTra st moucka wuHDOpMamuu o
MEPCIEKTUBAX PA3BUTHUS NOJTYIPOBOJHUKOBOW TEXHUKH.

YcraHOBKa NPUYMHHO-CIIEACTBEHHBIX CBSI3€M

Macnummnuvie senenus

N3MepeHne WMHAYKIIMM MarHUTHOTO MOJsA. Beraucienue cui,
JEUCTBYIOIIMX HA IPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.

Bolunciienne cui, OEHCTBYIOIIMX HA JJIEKTPUUYECKUH 3apsi,
JBIKYIIUICS B MArHUTHOM TIOJI€.

UccnenoBanue  SIBJICHUN  DJIEKTPOMArHUTHOM  WMHIYKLIHH,
CaMOUHIYKIUU.

Brelunciienre 3Hepruu MarHuTHOTO TOJISL.

OOBbsICHeHHE TIPHUHIINTIA ACUCTBUS AICKTPOABUTATEIS.

OObsicHeHHEe TIPUHIUIIA JEHCTBHS TEHEpATOpa HIECKTPUUECKOTO
TOKa W AJIEKTPOU3MEPHUTEIBHBIX NMPUOOpoB. OOBACHEHNE MPHHIINUIIA
JEHCTBUSI Macc-crieKTporpada, yCKopuTeseh 3apsyKeHHbBIX YaCTHII.

OOBsICHEHHE PO MAaTHUTHOTO TOJISI 3€MIIU B KU3HU PACTCHUH,
JKMBOTHBIX, YCIIOBEKA.

[IpuBenenue MPUMEPOB MPaKTUYECKOTO MIPUMEHEHUS
W3YYEHHBIX SBJICHHM, 3aKOHOB, IPUOOPOB, YCTPONCTB.

IIpoBencHue CPaBHUTEIBHOIO aHanusa CBONCTB
3JIEKTPOCTATUYECKOT0, MArHUTHOTO W BHUXPEBOrO AJIEKTPUYECKHUX
MOJICH.

OObsicHeHHEe Ha TPUMEPE MArHUTHBIX SBJICHHUH, TOYEeMY
(bU3HKY MOKHO pacCMaTPUBATh KaK METAIUCIUTUINHY

4. KoJjie0anus ¥ BOJTHBI

Mexanuueckue
xonebanus

HUccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHUit
MaTEMaTUYECKOT0 MasTHUKAa OT €ro JJUHBI, MacChl U aMIUIUTYJbI
KoJIeOaHU .

HccnenoBanne 3aBUCHMOCTH IepHoOAa KojeOaHW rpy3a Ha
IPYKMHE OT €ro MacChl M JKECTKOCTH IIPYKUHBL. Bsruncienue
nepuosia KojeOaHWi MaTeMaTHYeCKOro MasTHHKA IO H3BECTHOMY
3HAYEHUIO €ro JJIMHblL. BbluncieHue nepuona KosiebaHUN Irpys3a Ha
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NPYXXUHE 110 W3BECTHBIM 3HAYCHHUSM €ro MacChl M KECTKOCTH
[PY>KUHBIL.

BreipaboTka  HaBBIKOB  BOCHPHHHMATh,  aHAJIM3UPOBATh,
nepepadarbiBaTh M NPEABABIATH HHPOPMAIMIO B COOTBETCTBUU C
ITOCTaBJIEHHBIMU 3a7a4aMHu.

[IpuBeneHne NpPUMEPOB AaBTOKOJEOATEIBHBIX MEXaHUYECKUX
cucreM. [IpoBenenne kiaaccupukanuu KojaeoaHmit

Ynpyeue eonnwv

W3mepenne [iuHBI 3BYKOBOM BOJIHBI 110 pe3yjbTaTaMm
HaOMroIeHUH HHTEPPEPESHITUN 3BYKOBBIX BOJIH.

Habmiogenne u oObsAcHEHHE SBJICHUH UWHTephEpeHINH |
TU(PPaKLUU MEXaHUYECKUX BOJIH.

[IpencraBnenne oOnacteli NpPUMEHEHUs  yIAbTPa3Byka H
NEPCHEKTUBBl €r0 HCIHOJIb30BAHUSA B PA3IMUYHBIX OOJIACTSX HAYKH,
TEXHHUKH, B METULIUHE.

N3noxeHne CyTH 53KOJOIMUYECKHX IpoOJeM, CBA3aHHBIX C
BO3/ICIICTBMEM 3BYKOBBIX BOJIH HA OPraHU3M YEJIOBEKA

Dnekmpomaznummwle
rxonebanus

Habmroienue ocuuiiorpaMm rapMOHUYECKUX KoJeOaHui CHITbI
TOKa B LIEIIH.

N3MepeHne  »NEKTPOEMKOCTH  KOHAeHcatopa. M3MepeHue
MHIYKTUBHOCTb KaTyIIKH.

HccnenoBanue  ABIEHHMS  3JEKTPUYECKOTO  pE30HAHCA B
MOCJIEN0BATEIbHON LIENH.

[IpoBenenne aHamoruu Mexay (U3NUECKMMH BeIMYHMHAMU,
XapakTEPU3YIOIMMU  MEXAHUYECKYHD M DJIEKTPOMATHUTHYIO
K0J1e0aTeIbHBIE CUCTEMBI.

Pacyer 3HaueHMil CHJIBI TOKAa W HAIPSHKEHUS HA 3JIEMEHTaX
LENY IEPEMEHHOT0 TOKa.

UccnemoBanme  mpuHOUNa  JOeHCTBUS — TpaHchopmaropa.
HccenenoBanue npuHIMNA IEHCTBHS T€HEPATOPa MEPEMEHHOTO TOKA.

Ucnonb3oBanne WHTepHeTa st moucka wuHOpMauu O
COBpPEMEHHBIX CrIocobax nepeaadn AIEKTPOIHEPTUU

3JZ€Kmp0MGZHMH1Hbl€
B6OJIHbl

OcymiecTBieHne panuorniepenayn u paguonpuema.
UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOWIJIBHOTO TenedoHa.

Pa3BuTne 1IEHHOCTHOIO OTHOIICHUS K M3y4ae€MbIM Ha YpOKax
¢uzuk  O0BEKTAM ¥  OCBAaMBaeMbIM  BHUJAM  JICATEIHHOCTH.
OOBsicHEeHHE TPUHIUIHAIBHOTO Pa3IdYUsl TPUPOABI YIPYTUX H
AJIEKTPOMATHUTHBIX ~ BOJIH.  W3/0OXeHue CyTH  3IKOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C OJEKTPOMAarHUTHBIMH KOJEOAHUSIMU |
BOJIHAMH.

OOBsicHEeHHE POJU SJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HncciaenoBanusax BeenenHoit

5. OnTuka

Ilpupooa ceema

[IpuMeHeHMe Ha MPAKTUKE 3aKOHOB OTPAXKEHUS U MPETOMIICHHS

CBETa IPH PEIICHUHM 3a/1ad.

Onpez[eneHI/Ie CHGKTpaJII:HBIX FpaHI/II_[ I-IyBCTBI/ITe.J'IbHOCTI/I
YeJIOBEYSCKOTro Ijiasa.

YMeHue CTpOUTh HM300paXKeHHs MPEIMETOB, JaBacMble
JIMH3aMHU.

Pacuer paccTosiHUS OT JTMH3BI 10 U300paKEHUS TPEIMETA.

PacueT onTudeckoil CHIBI TUH3EI.

N3mepenune GOKyCHOTO pacCTOSIHUS JTNH3HI.
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HcnbiTanue Mozeneil MUKPOCKOIIA U TeJIECKONa

Bonnosvie ceoticmesa
ceemda

Habmionenue sBieHuss MHTEp(EpPEHLUH 3IEKTPOMArHUTHBIX
BOJIH.

Habmionenue siBnenust 1upakivy 3J1eKTpOMarHuTHBIX BOJIH.

HaOnroneHue siBneHus Noysipu3alyy 3JIeKTPOMAarHUTHBIX BOJIH.

W3mepenne IMHBL CBETOBOM BOJIHBI 110  pe3yjbTaTaM
HaAOJIFOIEHUS

sapieHust uHTepdepenun. Habmonenue siineHus Iupaxkiuu
cBeta. HaOmioneHue sBIEHMS MNOJNAPU3aLMU U JUCIEPCHU CBETa.
IMouck pa3nmuuuii M CXOACTBA MEXIYy AU(PPAKIUOHHBIM H
JUCIIEPCUOHHBIM CIIEKTPAMHU.

[IpuBeneHnne  npuMepoB  MOABIEHUS B IpUpPONE U
UCIOJIb30BaHUSI B TEXHHUKE SBJICHUM MHTephepeHIH, Audpakiuu,
nojspu3aluMu M aumcrepcuu  cBera.  l[lepedncieHne  MeTOOB
IIO3HAHMUS, KOTOPBIC HCIIOJIB30BAHBI TIPU HU3YYCHHH YKa3aHHBIX
SIBJICHUI

6. Dy1eMeHThbI KBAHTOBOW (PM3UKH

Keanmosas onmuxa

Ha6mronenue ¢orornexkrpuueckoro s3ddekra. OObsICHEHHE
3aKOHOB

CroneroBa Ha OCHOBE KBaHTOBBIX IPECTABICHUN.

Pacuer MakcuManbHOW KHHETHYECKOW DSHEPTUM SJIEKTPOHOB
pu GOTOIIEKTPUIECKOM P deKTe.

Omnpenenenue paboTHl BBIXOJA JJEKTPOHA 1O Tpapuky
3aBUCUMOCTH MaKCUMaJIbHOMN KHMHETUYECKOU SHEPIUun
(OTORIEKTPOHOB OT 4YacTOThI CBeTa. M3mepeHue pabOThI BBIXOJA
JJIEKTpOHA.

[Tepeuncnenne mpruOOPOB YCTAHOBKH, B KOTOPHIX MPUMEHSIETCS
0e3nHEepIIMOHHOCTH oTOdDPeKTa.

OOBbsicCHEHHE KOPITYCKYISIPHO-BOJIHOBOTO Jyallu3Ma CBOMCTB
(GOTOHOB.

OObsicHeHME  pOJM  KBAaHTOBOW  ONTUKM B  Pa3BUTHH
COBPEMEHHOU (U3HKHU

Duszuxa amoma

Habnronenne muHEHYaThIX CIIEKTPOB.

Pacuer 4acTOTBI M JJIMHBI BOJHBI MCIYCKa€MOI'O CBETa IpHU
nepexoJie aToMa BOJOPOAA U3 OJHOTO CTAI[MOHAPHOTO COCTOSIHUS B
Jpyroe.

OOBbsicHEeHHE TPOMCXOXKACHUS JIMHEHYAaTOro CHeKTpa aroma
BOZIOPO/IA U Pa3INYusl JUHENYATHIX CIEKTPOB PA3IMYHBIX [a30B.

HccenenoBanue IMHENYATOrO CIEKTPA.

Hccnenoanue npuHIna paboThl TIOMUHECIICHTHOM JIaMITBI.

HaGmronenue un o0bsICHEHHE TPUHIIAIIA JCHCTBHS J1a3epa.

[IpuBeaeHre NpUMEPOB UCIIOIB30BaHUS JIa3epa B COBPEMEHHOM

HayKe U TEXHUKE.

UcnonszoBanne WMuTepHera mma moucka uHPOpMauM o
NEepPCIEKTUBAX MPUMEHEHHUS Jia3epa

Qusuxa  amomHo2o
a0pa

Hab6nronenue tpexoB anbha-yacTuil B kamepe Bunbcona.

PGI‘I/ICTpI/IpOBaHI/Ie AACPHBIX H3Hy‘1€HHﬁ C IIOMOLIBKO CHCTUHKA
['eiirepa.

Pacuer OHCPIHUU CBA3U ATOMHBIX AACP.

Omnpenenenue 3apsiia ¥ MaccoBOrO0 4HCIa AaTOMHOIO sfpa,
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BO3HMKAIOILIETO B pe3yJIbTaTe PaJMOaKTUBHOIO pacnajia.
Brruncnenune 3HEPIUH, 0CBOOOXKIAIOIIENCS npu
PaauoaKTUBHOM pacIaje.
Ornpezenenne NpoAYKTOB SIIEPHON peaKkIuu.
Breruncnenne sHeprum, OCBOOOXKIAIOMIEHCS TIPH  SJIEPHBIX

peakusx.
[ToHnManue NPEUMYIIECTB M HEAOCTAaTKOB MCIIOJIb30BAHMS
aTOMHOM SHEpPruu u MOHU3UPYIOLIUX U3JIY4CHUI B

MIPOMBIITUICHHOCTH, METUITUHE.

W3noxkeHne cyTH SKOJOTHYECKUX MPOoOJeM, CBSI3aHHBIX C
OMOJIOTHYECKUM JCHCTBUEM PaJIMOAKTUBHBIX M3Ty4eHUH.

[IpoBenenue knaccuPUKAMU JJIEMEHTAPHBIX YAaCTHUI[ MO HX
(GU3MYECKUM XapaKTepUCTHUKAM (Macce, 3apsiay, BPEMEHHU JKU3HH,
CIIUHY U T. 11.).

[TornMaHue 1IEHHOCTEH HAay4YHOTO MO3HAHHS MHpa HE BOOOIIE
JUTSL 9eJIOBEYECTBA B IIEJIOM, a JUIsl KaKJOTo OOydaroIlerocs JIMYHO,
IIEHHOCTEH  OBJAJCHUS METOJOM HAy4YHOrOo TIO3HAHWMS  JUIs
JIOCTHIKEHUS yCIieXa B JTI000OM BHJIE MPAKTHUECKON JIEATEIHHOCTH

7. IBosronusa Becenennoit

Cmpoenue u Habmionenue 3a 3Be3qamu, JIyHOI 1 TutaHeTaMu B TENECKOIIL.
passumue Bcenennoi HaOnroneHue COJMHEUHBIX NSATEH C IOMOIIBIO TEJIECKONa U
COJIHEYHOTI'O IKPaHa.

Ucnonp3oBanne HMHTepHeTa 11 TOMCKAa HM300paKeHUH
KOCMHYECKHX 00BEKTOB M HH(POpMALIUU 00 UX OCOOCHHOCTSX

OOcyxeHrne BO3MOXKHBIX CIIEHAPHEB ABOIONWN BCeleHHOMH.
Hcnonp3oBanue MHTEpHETA A IOMCKAa COBPEMEHHOM MH(OpMaIiu
o pasButuu Bcenennoi. OneHka wHGOpPMAIMK C TO3UIUU €€
CBOWCTB: JOCTOBEPHOCTH, OOBEKTUBHOCTH, TIOJTHOTHI, aKTYaJIbHOCTH U

T. 1.
Dsonroyus 36€30. Brruncnenue 3Heprun, 0CBOOOXKIAIOIIEHCS TPU TEPMOSACPHBIX
T'unomesa npoucxodxcoenus: | peakuusx.
Conneunoii cucmemul DopmynupoBKa IpodIeM TEPMOSIIEPHOIN SHEPTETUKH.

OOBsICHEHNE BIUSHUS COJTHEYHOM aKTUBHOCTH Ha 3eMIIIO.

[Tonnmanue posin KOCMUYECKUX UCCIENOBAHUM, UX HAYYHOTO U
9KOHOMHMYECKOT0 3HAUCHHSI.

OOcyX/eHre COBPEMEHHBIX THUIOTE3 O TMPOUCXOXKICHUN
ConHEYHOM CHCTEMBI

4. YCJIOBUSI PEAJIM3ALIAU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
YYEBHOM JUCLUILINHBI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHHuIo
Peanmuzamust mporpammbel  TpeOyeT Hamuyue y4deOHOTO KaOWHETa eCTECTBEHHOHAYYHBIX
JUCLIATIIINH

OobopynoBanne yueOHOro KaOuHeTa:

- MOCAJI0YHBIC MECTA MO KOJMYECTBY 00YJIaArOIIUXCS.

- pabouee MeCTO IpenogaBaress,

- IOCKa IIKOJIbHAS

- IEYaTHBIE/IIIEKTPOHHBIE IEMOHCTPAIIMOHHBIE TTOCOOUSI.

- Y4eOHO-METOANYECKHE TTOCOOUS B SJIEKTPOHHOM/TIEYaTHOM BH/JIC

- Komnsiotep: Intel Pentium 3.06Ghz 4gb 512Gb+monurtop: Benq FP531,

18



-MynsTuMenuitablil mpoextop: Epson eb-x14g

4.2. UudpopmaunonHoe odecneuyenne o0ydeHusi. IlepeyeHb pexoMeHIyeMbIX Y4YeOHBIX
usnanuii, UuTepHer-pecypcoB, 10NMOJHUTEILHON JTUTEPATYPHI

OcCHOBHbBIE HCTOYHUKH:
1. [MTunackuii, A.A. ®usmka: ydeOHuk mis cryda. yupexna. CIIO  /A.A.IluHCKUI,
I".1O.I'pakoBckuii. - M.: ®OPYM: UHOPA-M, 2017.
2. CrenanoBa, I'.H. ®usuka. YrioyOonéuusni ypoBeHb. B 2 4.: yueOHuk mns 10 kmacca
obmieoOpazoBarenbHbIx yupexaenuii/I . H.Ctenanosa. - M.: Pycckoe cioso, 2013.
3. CrenanoBa, [.H. ®usuka. Yrnyonéunsiii ypoBenb. B 2 4.: yueOnuk mns 11 kmacca
obmieoOpaszoBarensHbIx yupexaenuii/I . H.Ctenanosa. - M.: Pycckoe cioBo, 2013.

JonoTHUTE/IbHBIE HCTOYHUKU:

1. KacpsinoB, B.A. ®u3uka: yueOHHK 17151 0011e00pa3oBaTeIbHbIX YupexxaeHui. 11 kiacc.
Bazossrii yposens / B.A. Kacesinos. — M.: [Ipoda, 2008.

2. KacesinoB, B.A. ®u3uka: yueOHHK 17151 0011e00pa3oBaTeIbHbIX yupexxaeHui. 10 kiacc.
BazoBsiii yposens / B. A. KacesiHoB.— M.: [Ipoda, 2008.

3. KacesauoB, B.A. ®uzuka.l1 xn. OBomonus BceneHHOW: HONMOIHHTEIBHBIC TJaBhl K
yuebHuky / B. A. Kacbanos.- M.: Ilpoda, 2008.

4. Kucenesa, I'.Il. ®usmka: ydeOHOE mOCOOME JIi TOATOTOBHUTEIBHBIX OT/ACICHUN
By30B/I".Il.Kucenesa, B.M.Kucenes. - Kpacnosipck: Cub. dpenepanbusiii yausepcuret, 2011.

5. Kapuepunk, B.D. CnpaBounmk 10 wmatematuke u ¢usuke/ B.D,KaBHepuuk,
JI.W.Maiicens, FO.1.Capunosa. — MH.: Beim. mk., 2014,

6. Odusznka B dopMmynax H cXemax: y4deOHOoe TMOocoOMe UIsi IIKOJBHUKOB U
abutypuenros/coct. O.B.Mamsposa. — CII6.: Buxkropus mmoc, 2016.

HNuTepHeT-pecypcen:

1. ®denepanbHbIl EHTPp WHEGOPMAIITMOHHO-00PA30BATEIbHBIX PECYpCOB [ DIEKTPOHHBIN
pecypc]: denepanbHbIi 00pazoBaTenbHBIN OpTAl. - Pexxum moctyna: http://feior.edu.ru/, cBOOOAHBII.
2. Ennnas xomnexknusi nudpoBbIX 00pa3oBaTENbHBIX PECYpPCOB [DIIEKTPOHHBIN pecypc]:

denepanbHbIil 00pa3oBaTenbHbI Moptan. — Pexxum poctyna: http://school-collection.edu.ru/catalog/,
CBOOOIHBII.

3. EcrecTBeHHO-HayuHBIi 00pa3zoBaTeNbHBIN MopTan [DneKTpoHHBIH pecypc]. - Pexum
noctyna: http:// www.en.edu.ru/, cBOOOHBIA.

4. Ennnoe okHO pgocTyma K 00pa3oBaTeNbHBEIM pecypcaMm [DIeKTpOoHHBINH pecypc]:
benepanbHbIii 00pa3oBaTeNbHBIN MOpTal.- Pexxum noctyna: http://window.edu.ru/, cBoOOaHBIA.

5. Virtulab [OnexTpoHHbIii pecypc]: BUpTyanbHas oOpa3oBaTelibHas JIaOOpaTOpHUs. -
Pexxum nmoctyma: http://www.virtulab.net/, cBoOO HBIA.

6. Ousnka [DIEKTPOHHBIH pecypc]: MEKTPOHHBINA y4yeOHBIH KOMIUIEKC ISl IIKOJIBHUKOB/
OTKpBITHIN KOJIIEMK.- Pexxum moctyna: http://physics.ru/, cBOOOIHBIH.

7. @opMysbl U pacyeThl OHJIANH [DJIEKTPOHHBIN pecypc]: HHTEPAKTUBHBIN CIPAaBOYHHUK. -

Pexxum noctyma: http://www.fxyz.ru/, cBOOOTHBII.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

KoHTpons u omeHka pe3ylbTaTOB OCBOCHHS 00Ie00pa3oBaTeNbHON Y4eOHOM JUCIUILTAHBI
OCYIIECTBIISICTCSI MPEToIaBaTeNieM B TPOIECcCe NMPOBEICHHUS KOHTPOJIBHBIX M MPOBEPOYHBIX padoT,
MpOBEpPKE JOMAITHUX 3a/laHui, TECTHUPOBAHMS, a TAK)KE OIICHKE BBIOJHECHUS OO0YJarOIIUMUCS
WH/IMBUIYAIBHBIX 3aJaHUH, MPOEKTOB, MCCIeAOBaHUM. [IpoMexyTodHass aTrTecTanusi MPOBOAUTCS B

dbopme IK3aMeHa.

PesynabTaTsl 00yyeHHs
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMBbI U METOJbI KOHTPOJISI M OLIEHKH
pe3yJbTATOB 00yUYeHUs

YMmenuns:

OmuceIBaTh U OOBICHATH (bI/ISI/I‘ICCKI/Ie SIBJICHUS U

CBOMCTBa TCII: JABNKCHUEC H66€CHBIX TEI1 )41
HCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBAa Ta30B,
JKUJIKOCTE M TBEpABIX TeN; AJIEKTPOMArHUTHYIO

WHIYKIIMIO, PAaCIPOCTPAHEHHE HJICKTPOMArHUTHBIX BOJTH;
BOJIHOBBLIE CBOMCTBa CBCTAa; M3JIYUYCHUC U TMOIVIOLICHUC
cBera aroMoM; (hotodhdexT

VYCTHBIN KOHTPOJIb (MHAWBUAYATBHBIN U
(pOHTAITBHBIIA).

BrimmonHeHNe TECTOBBIX 3aJaHUMN.

[ToaroroBka cOOOIICHHUIA.

3anuTa NpakTUYECKUX 3aHITHH.

OT1Myath TUNOTE3bI OT HAYYHBIX TEOPHI

B3anmMOKOHTpOIE.

Jenatb BBIBOJBI Ha OCHOBE 3KCIIEPUMEHTAIBHBIX
JTAHHBIX

OT4er o MPaKTUYECKUM 3aHATHAM.
HaOntoneHne u OlEHKa BBINOJHEHUS
IIPAKTUYECKUX JEHCTBUH.

[IpyBoanTe mNpHMeEpBl, MOKA3bIBAIOILUE, YTO:
HAOJIOACHUS U SKCIIEPUMEHT SBISIIOTCS OCHOBOHM JUIs
BBIJIBIDKCHUSI TUIIOTE3 M TEOPUH, MO3BOJISIOT MIPOBEPUTH
UCTMHHOCTh TEOPETUYECKUX BBIBOJIOB;  (husmueckas
TEOpHUs JAET BO3MOKHOCTb OOBSCHATH HM3BECTHBIE
SIBJICHUSI TIPUPOZBI M Hay4Hble (DaKThl, MPEICKA3bIBATH
€llle HCU3BECTHBIC SIBIICHUS

YCTHBIN KOHTPOJIb (MHAWBUAYATBHBIN U
(pOHTAITBHBIIA).

[IpoekTHas neaTeNbHOCTb.

[ToaroroBka cOOOIICHHUIA.

[IpuBoauTh IpPUMEpPBI MPAaKTUYECKOT0
UCTIONb30BaHUSL  (DM3MYECKUX ~ 3HAHMH:  3aKOHOB
MEXAHUKHM, TEPMOAMHAMUKM M 3JIEKTPOJUHAMHUKUA B
MEIUIVHE; PAa3IMYHbIX BUAOB  3JIEKTPOMArHUTHBIX
W3JIY4EHUN U Pa3BUTHS PaJdO U TEIEKOMMYHHKALUM,
KBaHTOBOW (DM3WKW B CO3JIAHUU SIZICPHON SHEPTETHKH,
J1a3epoB

[ToaroroBka cOOOIICHHIA.
[Touck nadopmanuu B aTepHEeTE.
IIpoexTHas neATenbHOCTD.

Bocnpunumarh 1 Ha OCHOBE MOJTYYEHHBIX 3HAHUI
CaMOCTOSITEIBHO OLICHUBATh uH(pOpMAIIHIO,
comepkarnyrocsi B cooomeHusx CMU, HWuteprere,
Hay4HO-TIOITYJIIPHBIX CTaThsIX

IToaroroska cooOIIEHUH.
[Touck nunpopmanuu B MIHTEpHETE.
[IpoekTHas neaTenbHOCTb.

[IpuMeHSTh TIOMYYCHHBIC 3HAHHS JUIS PEIICHUS
br3rYecKux 3a1a4

[TrceMeHHBIN KOHTPOJIb. BhINOTHEHHE
Pa3HOYPOBHEBBIX 3a/IaHUM.

Onpenensite xapakTep (GU3NUECKOTO IMpoIiecca Io
rpaduky, Tabnmie, hopmyrie

OtueT 1o MPAKTUYCCKUM 3aHATUSAM.
TectupoBanue.
3amuTa NpakTHYECKUX 3aHATHH.

W3mepsathb psaa pu3HUecKUX BENUYMH, IPEICTABIIS
PE3YNbTaThl U3MEPEHUN C YUETOM UX IOIPELIHOCTEN

OT‘IGT 10 HpaKTI/I‘-IGCKI/IM 3aHATUAM.

HaGHIO,Z[GHI/Ie N OILICHKA BBIIIOJTHCHUA
MPAKTUYECKUX JCHUCTBUIA.

3amuTa NpakTHYECKUX 3aHATUM.

3uanusa:
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CMBICIT TIOHSTHH: (DU3NYECKOe SIBIICHHUE, THITOTE3a,
3aKOH, Teopus, BEILICCTBO, B3aMMO/ICHCTBUE,
AJIEKTPOMArHUTHOE TIOJIE, BOJIHA, (JOTOH, aTOM, aTOMHOE
SIIPO, HWOHU3UPYIOIIME W3IIy4eHUs, IUIaHEeTa, 3BE3/a,
rajakTaka, Becenennas

YCTHBIN KOHTPOJIb (MHAWBUAYATHHBIN U

(pOHTAIIBHBIIA).

[TnceMeHHbI KOHTPOJIb.
TectupoBanue.

Beinonnenue Pa3HOYPOBHEBBIX

3alaHuil. 3anmTa NpakKTUYeCKUX 3aJaHuu.

CMbICT  (M3WYECKMX  BEJMYMH:  CKOPOCTb,
YCKOpeHHe,  Macca, CWila, HMIYIbC,  padoTa,
MEXaHUYeCKass  DHEprusi,  BHYTPEHHSSI  DHEpIUf,
a0CcomoTHasE ~Temrieparypa, CpeiHssl KHHETHYeCKas

DHEPIUsA YACTHL[ BEILECTBA, KOJIMYECTBO TEIUIOTH,
IIEMEHTAPHBIN IEKTPUYECKUM 3apsi

YCTHBIN KOHTPOJIb (MHAWBUAYATBHBIN U

(pOHTAITBHBIIA).

[TnceMeHHbI KOHTPOJIb.
TectupoBanue.

Beinonnenue Pa3HOYPOBHEBBIX
3aJaHuH.

3anmTa NpakTUYECKUX 3aJaHHil.

CMBICT  (DU3MUYECKUX 3aKOHOB  KJIACCHUYECKOM
MEXaHHUKH, BCEMUPHOTO TSATOTECHHSI, COXPaHEHHST SHEPTHU
UMITYJIbCA U DIICKTPUYECKOTO 3apsiia, TePMOIMHAMHUKH,
AJIEKTPOMArHUTHON MHAYKIH, (hoTodddekra

BKJIQJl POCCHHCKUX M 3apyOSKHBIX YUCHBIX,
OKa3aBIIMX HauOOJIbIIIeE BIMSHUE HA Pa3BUTHE (DU3UKU

[ToaroroBka cOOOIICHUIA.
[Touck nadopmanmu B aTepHETE.

6. KOHKPETU3ALUSI PE3YJIbTATOB OCBOEHMSI OBILIEOBPA30BATEJILHOI
YYEBHOM JUCLUILINHEI

HaszBanus npaktuyeckux padoT, MPakTHUECKUX 3aHITHH,
J1a00paTOPHBIX pabOT

Ymern e[loctpoenne rpadukoB koieGaHuwii  3apsna,
e OruchIBaTh u OOBSCHATH | HAIIPSDKEHUSI M CWJIBI TOKa B DJIEKTPOMArHUTHOM
du3uyeckne SIBICHUST M CBOMCTBA Tel: | KOyeOaTebHOM KOHTYpe
JBHKCHUC HEOCCHBIX TENl U HCKYCCTBCHHBIX oHpeBpa]_ueHHe 3Heprp1f/'1 SJICKTPHUUICCKOIO u
CIyTHHUKOB ~ 3€MJIM;  CBOMCTBAa  TIa30B, | MATHUTHOI'O nosuei B AJEKTPOMAarHUuTHOM
KUJIKOCTEN " TBEPIBIX TCIL, | KoJIeOATEIbHOM KOHTYpPE
JJIEKTPOMATHUTHYIO VHTYKLIHIO,

pacrpocTpaHeHue 31eKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOWMCTBA CBETa; W3JIyYEHUE MU
TIOIJIONIEHHE CBeTa aToMoM; (potorddexT

e OTMYaTh THUIOTE3bl OT HAyYHBIX
TEOpHi

e Jlenath BBIBOJIBI
9KCHEPUMEHTAIBHBIX JaHHBIX

e OnpezenaTh Xapakrep (pU3NUECcKOro
npoiiecca no rpaduxy, Tadauie, hopmyre

Ha OCHOBC

3Hath

®CMBICTT  TOHSITHIA: ¢bumyeckoe
SIBICHWE,  TUIOTE3d,  3aKOH,  TEOpHs,
BEIIIECTBO, B3aMOJICHCTBHE,
ANIEKTPOMArHUTHOE TI0JIe, BOJHA, (OTOH, | TCOPUH
aToM, aTOMHOE SApO, HOHU3UPYIOIINE
W3Ty4CHUs], IUIaHeTa, 3Be3/a, TallaKTHKa,
Bceenennas

Tema 1.1 KunemaTtuka

Tema 1.2 Jlunamuka

Tema 1.3. MexaHnudeckue KojieOaHus U BOJHBI
Tema 2.1. OCHOBBI MOJNEKYJISPHO- KUHETHUECKOMN

Tema 2.2. OCHOBBI TEPMOIMHAMUKH
Tema 2.3.ArperatHble COCTOSHHMSI BEIIECTBA U
(a3oBbIe MEPexo/Ibl

CamocrosiTesbHast padoTa

Pabora ¢ xoHCTIEKTOM
Pabota c yueOHOIT TuTepaTypoit
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[ToaroToBka OTYETOB MPAKTUYECKUX 3aAHATUN
Pabota ¢ Tabnuueit MHOXXuTENEeH u mpuctaBok CU

CocraBnenue anropuTMa pelieHus
KMHEMAaTUYECKUX 3aj1ay.

Onpenenenue HEKOTOPBIX MEXaHUYECKUX
MapaMeTpoB  YEJIOBEYECKOI0  OpraHu3Ma: CcpeaHei

CKOPOCTH JIBUJKEHUS KPOBH B apTEPHUSX, BEHAX; CKOPOCTHU
pacIpoCTpaHEHHUs pa3Ipa)KeHus 110 HEPBaM.

CocraBiieHHEe anropuT™Ma peuIcHUs JUHAMHYECKUX
3a1a4.

CpaBHEeHHE  BEKTOPDHOTO W KOOPAMHATHOIO
CIOCOOOB HAXOKACHUSI PaBHOJCHCTBYIOIIEH HECKOIBKUX
CHIL

CocraBiieHne KOHCIIEKTa «YCIIEXH B OCBOEHUH
KOCMHUYECKOTO ITPOCTPAHCTBAY.

PaccmoTpenue ronocoBoro U CIryXoBOIrO amrmapara
4EJIOBEKA.

Ymern

o VI3mepaTh ps PU3NUECKUX BEJIUMH,
NPEICTABIA  PE3yabTaTbl M3MEPEHHH ¢
Y4ETOM UX IOIPEIIHOCTEN

e OnpeneneHue Kod(pPHUIHUEHTa MOBEPXHOCTHOTO
HATSDKEHUS JKUAKOCTH

3HaTh

eCMBICT  (PMBUYECKMX  BEJIUYHH:
CKOpOCTb, ~ YCKOpEHHE, Macca, CHIa,
UMITYJIEC, PabOTa, MEXaHWYECKasl SHEPTH,
BHYTPEHHSIS SHEPTH, a0comoTHast
TeMIleparypa,  CpeOHssi  KHHETHYecKas
SHEPrus YacTUI] BELIECTBA, KOJIMYECTBO

TEIUTOTHI,
3apsiz

AJIEMEHTAPHBIA  JIEKTPUYECKUNA

Tema 1.1 KunemaTtuka

Tema 1.2 Jlunamuka

Tema 1.3. Mexannueckue Koye0aHusi U BOJTHBI

Tema 2.1. OCHOBBI MOJNEKYJISPHO- KUHETHUECKOMN
TEOpUun

Tema 3.1. DnexTpocTraTuka

Tema 3.2. I[ToCTOSIHHBIN 3TEKTPUIECKHUI TOK

CamocrosiTesibHast padoTa

PaboTa ¢ KoHCIIEKTOM

PaGora ¢ yueOHoI1 muTeparypoit

[ToaroToBka OTYETOB MPAKTUYECKUX 3AHATUN

Koncnekt «Cuibl U 3HEPrusi MEKMOJIEKYJISIPHOTO
B3aUMOICUCTBUI»

CpaBHUTENBHBII
TEMITIEPaTYPHBIX KA.

3amonHeHue Taduibl «M3omporecchy

3anonuenune Tabnuiel «[Ipumenenue 1-ro Havana
TEPMOJAMHAMUKH K U30IPOLIECCAM B Ta3ey.

Koncnekr «Buabl TemnoBbeix apurateneil. Oxpana
TIPUPOIBDY.

[TocTpoenue rpaduka mo Tabmauie «3aBUCUMOCTH
NaBJI€HUS W IUIOTHOCTM HACBIIEHHOIO Iapa oOT
TEMITePaTypPhI».

N300paxkeHNe CHEKTPOB SIEKTPUUECKHUX IMOJICH
CHUCTEMBI IByX OJTHOMMEHHBIX 3apsI0B.

AHalli3 W CpaBHEHUE DOJIEKTPUUYECKUX CBOWCTB
Pa3IUYHBIX TKAaHEH YeT0BEYECKOTO OpraHu3Ma.

aHaJIn3 PA3IMIHBIX

Hccnenosanue B JOMAIIHUX YCIIOBHSIX
JNIEKTPU3ALMN HATYypaJIbHBIX U CUHTETHYECKUX BEILECTB.
CpaBHMUTENBHBIM  aHAIU3  CKOPOCTH  Apeiida
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AJIEKTPOHOB B MeETallIe U CKOPOCTU PaCHpOCTpaHEHUs
AIEKTPUUYECKOTO TOKA.

AHanu3 BOJIbTAMIIEPHOM XapaKTEPUCTUKU TOKA B
MCTAJUIMYCCKUX MMPOBOAHUKAX.

Brruncnenue 3apsa 3J1eKTpoHa Ha OCHOBE 3aKOHOB

3JIEKTPOJIN3A.
KoncnekT «Bubl ra30BbIX pa3psioBy.
3anoaHeHHne o6oO0maromeit TaOIULIBL
«INEKTPUYECKHUI TOK B PA3JIMYHBIX CPEIAX».
CpaBHHUTENBHBIA  aHAU3  AJIEKTPUUYECKOTO U
MarHuTHOTO IIOJICH.
YMmethb e PelieHre THUMNOBBIX 3aJa4 Ha IPUMCECHEHUE
e [IpuBoIUTH npuMepsl | 3akoHOB HbroTOHA, 3aKOHA BCEMUPHOTO TATOTCHHS
MPAKTHYECKOTO UCTIONB30BaHUS (PH3UUECKUX e PerieHre THUMOBBIX 3aJad Ha TPUMEHEHHUE
3HAHUM: 3aKOHOB MEXaHUKH, | 3aKOHOB COXPAaHEHUsS HUMIyJbca W MEXaHMYECKOH
TEPMOJMHAMUKNA M DJIEKTPOJMHAMMKU B | SHEPTUH
MCIUIHE; Pa3IMIHbIX BUIOB e Pentenue THIIOBBIX 3amay o TEME:
JICKTPOMArHUTHBIX H3ITyICHAN M | «DnekTpuyeckoe nose. 3akoH Kynona»
pasBUTHSL PagMo H  TEICKOMMYHHKAIUH, e OnpeneneHune o01eit €MKOCTH Oarapen
KBaHTOBOW (M3WKH B CO3[aHUM SIICPHOIN KOHJICHCATOpa

HHEPreTHKH, J1A3epPOB

o [IpMeHATh OJTy4EeHHbIE 3HAHUS JUIS
pereHnst GU3MUECKHX 3a1a4

eBocnpunrMatb M Ha  OCHOBE
NOJy4eHHBIX ~ 3HAHUHA  CaMOCTOSITEIIBHO
OLIEHMBATh UH(POPMALHIO, COIEPIKAIILYIOCS B
coobmenusix CMMU, HMutepHere, Hay4HO-
HOMYJISIPHBIX CTaThsIX

e OnpenenieHUe OOIIETO COMPOTUBIIEHUS YydacTKa
i (S0051

e PemieHrie THITOBEIX 3a7ad 110 TeMe « MarHuTHoe
I10JIE TIOCTOSTHHOTO TOKAa

e Pemenue THUIIOBBIX
«INEKTPOMArHUTHASI HHAYKLIHSI

3a7a4 o TEME

3HATh
® CMEBICIT br3HYeCcKuX 3aKOHOB
KJTaCCHYEeCKOH  MEXaHWUKH,  BCEMHUPHOIO

TSATOTEHUSI, COXPAHEHUs] HEPIUU HUMITYJIbCa
U DJIEKTPUYECKOTO 3aps/a, TEPMOJIMHAMUKHY,
AIIEKTPOMArHUTHOM VHAYKLWH,
dororddexTa

® BKJIQJ] POCCHUCKMX M 3apyOeKHBIX
YUYEHBIX, OKAa3aBILMX HauOOJblIee BIMSIHUE
Ha pa3BUTHE (HU3UKU

Tema 3.1. DnexTpocTraTuka

Tema 3.2. [ToCTOSIHHBIN STEKTPUIECKHUI TOK

Tema 3.3 DnexTpuueckuil TOK B MOJIYIPOBOAHUKAX

Tema 3.4. MarautHoe nosne

Tema 3.5. DnexkTpomMarHuTHbIE KOJEOaHUS W
BOJIHBI

Tema 5.1. KBanToBas ¢pusuka

Tema 5.2.®@u3nka atoma

Tema 5.3. ®uszuka aTOMHOTO si7Ipa

Tema 6.1. DBoroINS BCEJIEHHON

CamocrosiTesibHast padoTa

PaboTa ¢ KoHCIIEKTOM

PaGora ¢ yueOHoi1 muTeparypoit

[ToaroToBka OTYETOB MPAKTUYECKUX 3aAHATUN

CaMonoroToBKa K 1abopaTtopHoii padore.

Uccnenosanue BiausHusi [IAB Ha moBepxHOCTHOE
HATSDKCHUE BOJBI.

Koncnekt «Buast nedopmariuiiy.

3amonHeHne TaOMUIBl «BUIBI KPUCTAIITMYECKHUX
CTPYKTYP».

AHanu3 auarpaMMbl pacTsXKEHUM.

KoncnekT «Yckoputenu 3apsiKE€HHBIX YaCTHUID.

Awnanmns Xapaxkrepa B3aMMO/JICHCTBUS
AIEKTPUICCKUX 3apS0B M MAaTHUTHOTO B3aUMOJCHCTBUS
TOKOB.
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BeIsiBIIeHME pONM MarHUTHBIX MOJIEH B SIBICHUSX,
npoucxoamux Ha CoJHIe.

3apucoBKa CXE€M JKCHEPUMEHTOB MalKenbCOHa U
Pemepa.

JlokazarenbCcTBO 3aKOHOB OTpaKE€HUs u
IIPEJIOMJICHUs CBETAa HA OCHOBE IIpuHIMIa [ roiirenca.

CamoroaroToBka K JJabopaTropHbIM padoTaM.

Koncnekr «Y® u UK vactu cnekrpay.

Koncnekr «/[udpaknmonnas pemerka.

CpaBHEeHHE DHEpPrHMil KBAaHTOB  KpacHOro |
(hHoIeTOBOTO CBETA.

CocraBieHne  mIaH-KOHCIEKTa  «BHyTpeHHUI
dhoTodddekT, ero npuMEeHESHHEY.

Koncmoexkr «IKCIIepUMEHTAIbHBIE METOJIbI
PEruCTpaLMK 3aPSHKEHHBIX YaCTHUID).

CocraBnenne  miaH-koHcnekta  «llomyueHue
PaaUOAKTUBHBIX U30TONOB U UX IPUMEHEHUEY.

3apucoBKa IPUHLMIIMAIBHOW CXEMBI SJEPHOTO
peaxTopa.

Brruucnenne opOUTaNBHBIX CKOPOCTEH IIAHET C
UCTOJb30BaHUEM Ta0nauubl «OCHOBHBIE CBEIEHHUS O
IIJIAHETax.

Onpenenenne napameTpoB Hameil ['amakTuku» mno
IIKOJIbHOMY aCTPOHOMHYECKOMY KaJIEHAPIO.
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