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Pa6ouast nporpamma yye6no# qucnummuab Ousmka pazpaborana B COOTBETCTBHH C:

— @ezepalbHBIM  TOCYApPCTBEHHBIM  00pa30BaTelbHbIM  CTAHAAPTOM  CpeiHero  o0uiero
o0pa3oBaHusl, yTBEP)KIEHHBIM TNpukazomM MunoOpHayku Poccumu or 17 mas 2012 Ne 413
(3apeructpuposan B Muniocte Poccun 7 uionst 2012, peructpanuonusii Ne 24480);

- ®DenepalibHBIM roCy/IapCTBEHHBIM 06pa3oBaTebHBIM CTaHAPTOM CpeiHero
npodeccuoHanbHOro 00pa3oBaHust 1o cremuansHoctH  23.02.05 Dkcruryatanus TPaHCIIOPTHOTO
9IIEKTPOOOOPYIOBAHMS M aBTOMATHKH ([0 BHJAAaM TPAHCIIOPTa, 3a HCKJIIOYEHHEM BOJHOTO),
YTBEPXK/IEHHBIM ITIpHKa3oM MunucrepcTBa oOpazoBanust u Hayku P® ot 22 ampens 2014 r. Ne 387
(3apeructpupoBano B Munucreperse octuimu PO 31 urons 2014 r. perucrparmonnsiii Ne 33391);

— Ilpumepnoii nporpamMmoii o0mieoOpasoBareibHON y4eOHOUW AuCHMIUIMHBL «Dusuka» JUis
npodecCHOHABHBIX obpa3oBaTeIbHbIX OpraHu3aiui, PEKOMEHI0BaHHOIT denepanbHBIM
roCyJIapCTBEHHBIM aBTOHOMHBIM yupekaeHueM «desiepalbHblii WHCTHTYT Pa3BHTHS 00pa3oBaHHs,
npotokos Ne 3 ot 21 uronst 2015 r. (perucTpaiinoHHbIii HoMep penensuu 384 ot 23 uroms 2015 r.)

Pabouast mporpamma paccMoTpeHa
Ha 3acenanuu [IK OOI'COuOI1]]
ITpotoxon Ne 10 ot 22.06.2021 r.
IMpencenarens LK

C.A. TpoctsiHko

VTBEPXJIAIO
3am. qupekropg,no YMP
/44(} T.B. bano6anosa

« » miofisr 2021 r.

Pa6ouyio nporpammy paspatorasa:
Ilpenonasarens 1epBol  KBAIM(DHUKAIMOHHOW  KAaTEropuM, KBaIM(HKAUKS [0  JHIUIOMY —
npernojiaBarelib GU3MKK ¢ TOMOTHHTELHON CIEHaIbHOCTHIO MATEMATHKA.

./Z;Z/ A.A. ByiinoBa
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1. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUILJIAHBI
OV/I. 12 ®u3uka

1.1 MecTo QuCHUILIMHBI B CTPYKTYpe OCHOBHOWH mpodeccHoHAIbHON o0pa3oBa-
TeJIbHOI MPOrpaMMbl

Hucrummuaa OV /1,12 ®usuka Bxoaut B obmeodpazoBarenbubiii 1k [IIICC3 kak
o0rrast yueOHas uciuIinHa (mpoguibHas).
Pabouas nporpamma y4eOHON AUCHUIUIMHBI SBJISETCA YacThIO MPOTPaMMbl MOJATOTOBKU CIIE-
LUMAJINCTOB CPEIHEro 3BeHa 1o crnenuanbHocTh: 23.02.05 OkcmmyaTanus TpPaHCIOPTHOIO
3EKTPOOOOPYIOBaHUS M ABTOMATHKHU (TI0 BUJAaM TPAHCIOPTa, 32 UCKIIOUYEHHEM BOJHOTO).

1.2 Heab 1 ni1aHupyemble pe3yJbTaThl 0CBOCHHUS] AUCHUIJIMHBI:

CopepxxaHue MporpaMMbl HaIIpaBJI€HO Ha JTOCTHKEHUE CIEAYIOLIUX HesIei:

— OCBOEHHUE 3HaHUUN O (yHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX W MPUHIUIAX,
JeKAIIUX B OCHOBE COBPEMEHHOW (PM3UYECKON KapTUHBI MHpa; HauOoJIee BaXXHBIX OTKPBITH-
X B o0nacTu (PU3HMKH, OKa3aBIIMX ONpPEAEISIONIee BIMSIHNE HA PA3BUTHE TEXHUKU M TEXHO-
JIOTUH; METOJjaX HAyYHOTO [TO3HAHUS IIPUPO/IBI;

— OBJIaJICHUE YMEHUSIMH TPOBOJUTH HAONIOACHHUA, MJIAHUPOBATH U BBINOIHATH
HKCIIEPUMEHTBHI, BBIBUTATh TMIIOTE3bI U CTPOUTH MOJENH, IPUMEHSTD [10JTyYE€HHbIE 3HAHUS 110
busuke a1 00bACHEHUS Pa3HOOOPa3HBIX (PU3UUYECKUX SIBICHUN U CBOWCTB BEILIECTB; MPAKTHU-
YEeCKH MCIOJIb30BaTh (PU3NYECKUE 3HAHUS; OLEHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYIHOM
nHpopmanuu;

- pa3BUTHE IIO3HABATEJIbHBIX HMHTEPECOB, HHTEIUIEKTYalIbHBIX WU TBOPYECKUX
CIIOCOOHOCTEH B mpolecce MpuoOpeTeH s 3HAaHUI ¥ YMEHUH 1o (pu3uKe ¢ UCHOIb30BAHUEM
pa3IMYHBIX HCTOYHUKOB HH(POPMAIIUN U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

— BOCIHTAaHHUE YOEKIEHHOCTU B BO3MOKHOCTH MO3HAHMS 3aKOHOB MPUPOJIBL, HC-
M0JIb30BAHUS JIOCTH)KEHUN (PU3MKM Ha OJaro pa3BUTHUS YEJIOBEYECKOW IIMBUIIM3ALMHU; HEOO-
XOJIMMOCTH COTPYAHHMUYECTBA B IPOLECCE COBMECTHOTO BBINOJHEHUS 3a/1a4, YBAKUTEIBHOTO
OTHOWIEHUS] K MHEHHIO OMNIOHEHTa MpU OOCYKIEHUU NPOOJIEM €CTECTBEHHO-HAy4YHOTO CO-
JIEp’KaHUs; TOTOBHOCTH K MOPAJIbHO-3TUUECKOM OLIEHKE MCIIOIb30BaHUS HaY4YHBIX JOCTHKE-
HUH, 4yBCTBa OTBETCTBEHHOCTH 32 3aIUTY OKPYXKaIOIIEeH Cpeibl;

- UCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM M YMEHHUH JUIsl pelIeHUs MpakTHue-
CKMX 3a/1a4 TOBCEIHEBHOW >XM3HH, oOecredeHHs Oe30MacHOCTH COOCTBEHHOM JKW3HHU, pa-
LMOHAJILHOTO MPHUPOJIONOIb30BAaHUS U OXPAHbBI OKPYXKAIOIIEeH Cpebl 1 BO3MOKHOCTh ITPUMeE-
HEHMs 3HAaHWH MPH PELIeHNH 3a/1a4, BOZHUKAIOLIUX B MOCIEAYIoIel npodeccrnoHaabHOM Je-
ATEIbHOCTH.

OcBoenne cojiepkanusl yueOHON TucHUIUIMHBI «Pu3nKa» o0ecreunBaeT JOCTHKEHUE
00y4JaroIMMUCS CIEAYIOINX PE3yIbTaTOB:

JUYHOCMHBIX:

- YYBCTBO T'OPJAOCTH U YBaKEHHUS K HCTOPUHM M JOCTHKEHUSM OTEUECTBEHHOM
¢u3nueckoil HaykH; (pU3MYECKH TPaMOTHOE IMOBEJIeHHE B MPOPECCUOHATBHON eATENbHOCTH
1 ObITY Ipu 00palieHny ¢ IpubopaMu M yCTpOIiCTBaMH;

- TOTOBHOCTH K IPOJIOJKEHUIO 00pa30BaHMs U MOBBIICHUS KBATU(UKALIMH B U3-
OpaHHOM TPOQEeCcCHOHATBHON NEeATENIbHOCTH M OOBEKTUBHOE OCO3HAHHME POIM (PU3MUECKUX
KOMITETEHITUN B ATOM;

- YMEHHUE UCTIOJIb30BaTh JOCTHKEHHS COBPEMEHHOM (U3NYECKON HayKu U (Hu3H-
YEeCKUX TEXHOJIOTHH JIsi MOBBIIIEHUS COOCTBEHHOI'O HHTEIUIEKTYaJbHOI'O PA3BUTHUS B BBI-
OpaHHOI PO ECCUOHATHHON IEATETFHOCTH;

- YMEHHUE CaMOCTOSITEIbHO J100bIBaTh HOBBIE /Ui ceOsi (pU3MUecKre 3HAHUS, HC-
HOJIB3YS JUISL ATOTO IOCTYIHbIE HCTOYHUKH HH(POpMALINH;



— YMEHHE BBICTPANBATh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHUS B KOMaHJE 10 pe-
IICHHUIO OOIIUX 3a1a4;

— YMEHHE YNPaBIATh CBOEH NO3HABATEIbHOM JEATENBbHOCTHIO, IPOBOJUTH CAMO-
OLICHKY YPOBHS COOCTBEHHOI'O MHTEJUICKTYaIbHOTO PAa3BUTHS;

MemanpeomMemHublX.

— HCIIOJIB30BAHME PA3IMYHBIX BMJIOB IIO3HABATEJIBbHOM NEATEIBHOCTH JJI PELICHUs
¢u3nUecKux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUA (HAOIIOICHMS,

— ONUCaHMs, U3MEPEHHUs, SKCIIEPUMEHTA) AJS U3Y4YEHHs Pa3JIMYHBIX CTOPOH OKpY-
JKaroleH JeCTBUTEILHOCTH;

— HCIIOJIb30BAHME OCHOBHBIX HMHTEJUIEKTYAIbHBIX OINEpallMii: IOCTAaHOBKU 3ajayd,
dbopMyITUpOBaHUS THIOTE3, aHAJIM3a U CUHTE3a, CpAaBHEHUS, O0OOIICHHS, CUCTEMATH3allNH,
BBISIBJICHUSI TPUYMHHO-CIICICTBEHHBIX CBSI3€H, IIOMCKAa aHAJIOroB, (POPMYJIUPOBAHUS BHIBOJIOB
JUIS U3yYCHUS PA3TUYHBIX CTOPOH (U3UYECKUX OOBEKTOB, SIBICHUH U MPOLECCOB, C KOTOPHI-
MU BO3HUKAET HEOOXOAMMOCTh CTaIKUBAThCS B MPodeccuoHalbHOM cdepe;

— yMEHHE T'€HEpUpPOBaTh HJIEU U OINpPEAEIATh CPEACTBA, HEOOXOAUMBIE JUISl UX pea-
JU3aluu;

— yMEHHE HUCIOJb30BaTh PA3UYHbIE WCTOUYHUKH AJS TMONY4YeHHs (PU3HUECKON HH-
(dopMaruu, OLEHUBATh €€ JOCTOBEPHOCTH;

— yMEHHE aHaJIM3UPOBATh U MPEACTABIATh HH()OPMALIKIO B PA3JIMYHbBIX BUJAX;

— yMeHHe MyOJIMYHO MPEACTaBISATh Pe3yNbTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTU
JTUCKYCCHH, JIOCTYITHO M TApMOHHMYHO coueTasl cojepkaHue u (opMbl IpeaCcTaBIsIEMON HH-
dopmanuy;

NpeoOMemHbIX.

— c(hOpMHUPOBAHHOCTD MPEACTABICHUNA O POJIM U MecTe (U3UKHA B COBPEMEHHOH Ha-
YYHOU KapTUHE MUpa; MOHUMaHHe (QU3NUYSCKON CYITHOCTH HAaOII0gaeMbIX BO BeeneHHoi sB-
JeHuH, posu GU3MKU B (GOPMUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHON I'PaMOTHOCTH YelloBe-
Ka JUIs pellleHus] MPaKTHUECKUX 3ajay;

— BJaJIeHHE OCHOBONOJAralomMMU (PU3HMUECKUMH TOHATHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE HCIIOJIb30BaHUE (PU3MUECKONH TEPMHHOJIIOTUU U CUMBOJIU-
KW,

— BJaJIeHHEe OCHOBHBIMHM METO/IaMU HAyYHOTO MO3HAHHUS, UCIOJIb3yEMBIMU B (PU3UKE:
HaOJr0IeHNEM, OTTMCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

— yMmeHus oOpa0aThIBaTh pe3yabTaThl U3MEPEHHH, OOHAPYKHUBATh 3aBUCUMOCTb MEX-
ny U3MYEeCKMMH BETMYMHAMU, OOBSICHATH MOJTYYEHHbIE PE3Y/IbTAThI U JEJ1aTh BHIBObL;

— c(hOpMHUPOBAHHOCTb YMEHUS pelIaTh GU3NUECKUE 3a/1a4H;

— c(opMHpPOBAaHHOCT YMEHUSI NPUMEHSThH IOJIyYEHHbIE 3HAHUS N7 OOBACHEHUS
YCIIOBUM MpOTEKaHUsl (PU3MYECKHUX SBJIEHUN B MpHUpOAE, MpodeccrnoHalbHON cdepe u st
IPUHSTHS IPAKTUYECKUX PELIEHUI B IOBCEAHEBHON KU3HU;

— c(hopmMHpOBaHHOCTH COOCTBEHHOM MO3UIMH IO OTHOIIEHUIO K (hr3nueckoil nHpop-
MaIiH, MOJTy4aeMOi U3 pa3HbIX HCTOYHHUKOB.

B pe3ynbrare ocBoeHUs yueOHON AUCIUILTMHBI 00Y4atOLIHics JOKEH:
3HAT!

- CMBICJI TIOHATHH: (U3MYecKoe sBJICHUE, TMIIOTe3a, 3aKOH, TEOpHs, BELIECTBO,
B3aUMO/IECIICTBHE, 3TEKTPOMArHUTHOE I10JIe, BOJIHA, (JOTOH, aTOM, aTOMHOE ]P0, HOHU3HUPY-
IOII[UE U3TY4YeHHUs, TUIaHeTa, 3Be3/1a, CollHeyHasl cucTema, rajlakTika, Beenennas;

- CMBIC]T (PM3UYECKHX BEIUYMH: CKOPOCTh, YCKOpPEHME, Macca, CHila, UMITYJIbC,
paboTa, MexaHW4ecKasi SHeprusi, BHyTPEHHAS] YHEPrusi, abCONIOTHAs TeMIepaTypa, CpeaHss
KMHETHYecKasl SHEeprus 4acTUIl BEIIECTBa, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN dJeKTpHUUe-
CKUH 3apsiz;



- CMBICIT (DU3MYECKUX 3aKOHOB KJIACCMYECKONW MEXaHUKH, BCEMUPHOTO TSrOTE-
HUA, COXPAHEHUs SHEPIUH, UMITYJIbCA U AJEKTPUUYECKOTO 3aps/ia, TEPMOJINHAMUKH, JJIEKTPO-
MarHUTHON HHIYKIUH, poTodrddexra;

- BKJIaJ] POCCUHCKHX U 3apyOeKHBIX YUEHBIX, OKa3aBUIMX HauOoJbllIee BIUSHUE
Ha pa3BUTHE (PU3UKU;
yMeTb:

— ONUCHIBATh U OOBSACHATH (PU3WUYECKUE SIBJICHUS U CBOICTBA TeJ: JBH)KEHUE Hebec-
HBIX T€Jl U UCKYCCTBEHHBIX CIIyTHHUKOB 3€MJIM; CBOMCTBA ra30B, KUAKOCTEH U TBEPABIX TEII,
JIEKTPOMAarHUTHYIO HHJIYKIMIO, PacHpOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOIICTBa CBETa; M3ITyuEHHUE U MOTJIOIIEHUE CBeTa aTOMOM; (hoTodhPexT;

— OTJIMYaTh MIIOTE3bl OT HAYYHBIX TEOPUH; JI€JaTh BbIBOJbI HA OCHOBE 3KCIIEPUMEH-
TAJIBHBIX JTAHHBIX; IPUBOIUTH MIPUMEPHI, MOKA3bIBAIOLINE, YTO: HAOIIOACHUS U AKCIIEPUMEHT
SBJISIFOTCS OCHOBOM JIJIS1 BBIIBMOKEHHS TUIIOTE3 M TEOPHIA, TO3BOJISAIOT IPOBEPUTH UCTUHHOCTD
TEOPETUYECKHUX BBIBOJIOB; UTO (pU3MUeCKast TEOPUs JaeT BO3MOKHOCTb OOBSICHATH U3BECTHbHIE
SIBIICHUS IPUPOJIbI U HAy4YHBIE (DAKThI, MPEACKA3bIBATH €1ll¢ HEM3BECTHHIC SBICHUS;

— TPHUBOAMTH MPHUMEPHI MPAKTHYECKOTO HUCIOIB30BAHUS (PH3MUECKUX 3HAHUU: 3aKO-
HOB MEXAaHUKH, TEPMOJUHAMUKYU U IEKTPOJAUHAMUKH B DHEPI€TUKE; PA3JIINYHBIX BUAOB dJICK-
TPOMAarHUTHBIX U3IyYEHUH JJIS pa3BUTUA PalUO- U TEIEKOMMYHUKAIIMM, KBAHTOBOU (PU3UKHU
B CO3/1aHUHU AJIEPHOI SHEPTE€TUKH, J1a3EPOB;

— BOCHPUHHMMATh U Ha OCHOBE IOJIYYEHHBIX 3HAHUU CaMOCTOATEIbHO OLIEHUBATh WH-
dbopmaruto, conepxkairyrocs B coodmenussx CMU, UHtepHere, HaydHO-TIOMYASPHBIX CTATh-
X

— HCII0JIb30BaTh MPUOOPETEHHbIC 3HAHUSA U YMEHUS B IPAKTUUYECKOM ACSITEIbHOCTU U
MIOBCEIHEBHOM JKU3HU JUISL:

— obecrieyeHusi O€30MACHOCTH >KU3HENEATEIHHOCTH B IMPOLIECCE HUCIOIB30BaHUS
TPAHCHOPTHBIX CPE/CTB, OBITOBBIX IEKTPOIPUOOPOB, CPENICTB PANO- U TE€IEKOMMYHUKAIU-
OHHOH CBSI3H,

— OLCHKHU BJIMSIHMSI HA OPraHU3M YeJIOBEKA M JPYIHMe OpraHUu3MBbl 3arpsi3HEHUS OKpY-
JKaroUIEN Cpebl;

PaLMOHATILHOTO MPUPOAONOJIB30BAHUS U OXPAHBI OKPY’KAIOLIEH Cpebl.

B pe3ynbrare u3ydyeHus: yueOHONU AUCHUIUIMHBI CO3AI0TCS YCIOBUS At POPMHUPOBa-
HUA 00mux KoMmrereHuui (ganee — OK):

OK 1. IloHumats CyniHOCTb U COLMANIbHYIO 3HAYMMOCTb CBOEH OyayIeit nmpodeccuu, mposis-
JATh K HEW YCTOMYMBBIA HHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JAEATEIbHOCTb, BEIOUPATh TUIIOBBIE METO/IBI U CITOCOOBI
BBITNIOJTHEHUSI TPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTH U KaYECTBO.

OK 3. [IpuHuMaTh pemieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalMsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBiATh IOUCK U MCIIOIB30BaHUE MHPOPMALIUU, HEOOXOAUMOM 11st HPPEeKTHB-
HOTO BBITIOJIHEHUS TPO(ECCHOHATBHBIX 33a4, MPOPECCHOHATBHOIO U JINYHOCTHOTO pa3BU-
THUS.

OK 5. Ucnonb3oBath HHOOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MPOQECCHOHAb-
HOW JIEATEIILHOCTH.

OK 6. PaGoTath B KOJUIEKTHBE U KOMaH/Ie, 2P(HEKTUBHO OOIIATHCS C KOJUIETaMH, pyKOBO/I-
CTBOM, NTOTPEOUTENISMHU.

OK 7. bpatb Ha ce0si 0OTBETCTBEHHOCTb 32 pabOTy WIEHOB KOMaH Ibl (TOAYMHEHHBIX ), PE3YJIb-
TaT BBIIIOJIHEHUS 33 JaHUI.

OK 8. CamocTosiTeIbHO ONPEACIATh 3a7a49u MPOGECCHOHATHHOTO M JIMYHOCTHOTO Pa3BUTHS,
3aHUMAaThCS CaMO00pa30BaHUEM, OCO3HAHHO IJIAHMPOBATH MOBBIIIEHHE KBATHU(PHUKAIIUH.



1.3 Kostn4ecTBO 4acoB Ha OCBOCHHME IPOrPAMMBI Y4eOHOM IHCIUIIHHBI:
MaKCUMaJIbHOUM y4eOHOM Harpy3ku odydaromierocst 134 gaca, B TOM 4ucIe:
00s13aTeNbHON ayAUTOPHON yueOHOI Harpy3ku odyuatomierocs 134 yaca;
TeopeTrueckux 3anaTuii 104 gacos;
npakTuyeckux 3aHsaTuid 30 yacos.



2 CTPYKTYPA U COJAEPXKAHHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yyeOHOM AUCHMILVINHBI U BUbI Y4eOHOH padoThl

Bua yueOHoii padoThl O0bem yacoB
O0bem 00pa3oBaTeIbHOI POrPaMMBbl 134
B TOM YHCIIE:
TEOPETUIECKOe 00ydeHne 104
n1ab0paTOPHBIE W MPAKTUICCKUE 3aHATHUS 30
Koncynbranuu

Ilpomesxcymounas ammecmayusn 6 ghopme dK3amena




2.2 TemaTnuyeckuii IUV1aH U coaepxkanue yyeOHou qucuuminnel OY.12 PU3UKA

HaumeHoBaHue pas- Conep:kanue y4eOHOIro MaTepuasia, JJadopaTopHble U MPaKTHYeCKHe padoThI Oo0bem
JeJIOB M TeM 4acoB
Coaep:xanue yueOHOro MaTepuaJia OK'1
1. | ®usuka — (yHIaMeHTalbHAsI HayKa O IPUPOJIE.
2. | EcrecTBeHHO-HAay4YHBIH METO]I IO3HAHUS, €0 BO3MOKHOCTH U TPAHUIBI IPUMEHHUMOCTH.
3. | DKCepUMEHT U TeOpHsl B MIPOLIECCe MO3HAHUS TPUPOJIBIL.
4. | MopenupoBanue GU3NYECKUX SIBICHUN U MPOIIECCOB.
5. | Ponb sKkcniepuMenTa U TEOpHUM B NPOLIECCE MO3HAHUSI IPUPOABI.
BBenenue. 2
6. | ®usnyeckas BeIMYUHA.
7. | IlorpeminocT n3mMepeHuil PU3NYECKUX BETUUHH.
8. | ®dusnueckue 3aKOHBI.
9. | I'paHUIIBI TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
10/ ITonsaTHEe 0 GU3MYECKON KapTHHE MHPA.
11, 3nauenue Gusuku npu ocBoenuu npodeccuit CI10 u cnenmansrocteit CIIO.
Pasznea 1. MexaHuka. 24
Coaep:xanue yueOHOro MaTepuaJia OK
Tema 1.1. 1. | Mexannueckoe nemxenue. Ilepemenienue. Ilyts. Ckopocts. PaBHOMEpHOE NPSIMOIMHENHOE TBUKEHHE. 8 1-8
Kunemaruka. 2. | Yckopenue. PaBHonepeMeHHOE psIMOJIMHEHHOe IBMkeHue. CBOOOAHOE MajieHuE.
3. | ABuxenue tena, OpOIIEHHOT0 MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
Conep:xanue yueOHOro MaTepuaJia
1. | Ilepssiit 3akoH Hprotona. Cuna. Macca. UMnynbsc. Bropoit 3akon HeroroHa. OCHOBHOM 3aKOH KJIaCCHYECKOMN
Tema 1.2. nuHamMuku. Tpetuil 3akoH HproToHa. 6
3aKkoHBI MeXaHUKH | 2. | 3aKOH BCEMUPHOTO TAroTeHus. ['paButannonHoe nojue. Cuna tskectu. Bec. CriocoObl M3MepeHHs MaccChl Tedl.
HbioToHa. Cuibl B MEXaHHKE.
JlabopaTopHble 3aHATHS 9
1. ‘ Wccnenosanue nBYKEHUS TeIAa MO IEHCTBUEM ITIOCTOSIHHON CHJIBI.
Tema 1.3. Copaepxxanue y4eOHOIro MaTepmuaJa
1. | BakoH coxpaHeHHsI UMITyJIbca. PeakTMBHOE JIBUKEHUE.
3aKoHBI COXpaHeHUS 6
2. | Pabora cunbl. PaboTa moTeHIMaNbHbBIX CHII. MOITHOCTS.

B MEXaHHKE.




3. | Oneprus. Kunernueckas sHeprus. [loTeHumanpHas sHEprus. 3aKOH COXPAHEHUS MEXaHMYECKOM DHEPIHM.
IIpMeHeHNEe 3aKOHOB COXPAaHEHUSI.
JlabopaTropHble 3aHsTHSI 2
1. \ CoxpaHeHNe MEXaHNYECKON PHEPTUH NIPH IBUYKEHUU TeJIa MO IEHCTBUEM CHJI TSKECTU U YIIPYTOCTH.
Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM (PU3HKH U TEPMOJIMHAMMKH. 20
Conep:kanue y4eOHOT0 MaTepuaJia OK
1. | OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TeopuH. Pa3zMepsl u Macca MOJIEKyYN U aTOMOB. bpoyHOB- 1-8
Tema 2.1, ckoe asrkenue. nddysus. Cuiibl u 3HEprus MEXMONIEKYIApHOro B3aumoeiicTeusa. CTpoeHne ra3000pas3HbIX,
Ocnossr MKT. Hie- HKMIKAX U TBEABIX TEN. CKOpoCTH ABM)KEHHUS MOJIEKYJI U UX U3MEpPEHUE. v 8
—— 2 | UneanbHslii ra3. JlaBnenne raza. OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO-KMHETUUECKON Teopuu razos. Temnepa-
Typa U ee usMepeHue. ['a3oBble 3aKOHbI. AOCONIOTHBINA HYNb TeMIeparypbl. TepMoarMHaMHUYecKas I1Kaida TeM-
1eparypsl.
3. | YpaBHEHHUE COCTOSHUS UI€AIBHOTO ra3a. MosipHas ra3oBas IOCTOSIHHAS.
Coaep:xanue yueOHOro MaTepuaJia
1. | OcHOBHbIE MOHATHUS U OIpeAeieHUsl. BHYTpeHHsIs1 SHeprus cucTeMbl. BHyTpeHHss SHEprus UeaabHOro rasa.
Tema 2.2. OCHOBLI Pabora u Terora xkak GOpMEBI Iepe1aun YHEPTUH.
TepMOENAMMKH, 2. TGHJIOGMKOCVTI). VienpHas TEIIOEMKOCTh. YpaBHEHHE TeruioBoro Oananca. [lepBoe Hauano TepMOIUHAMUKH. 6
AnmabaTHblif poriecc.
3. | [Ipunmun nevictBusa TeroBoil MammHbl. KITJ[ TennoBoro asuratens. Bropoe Hawano tepmoauHamuku. Tep-
MOJIMHaMUY€ECKas IIKaJla TeMnepaTryp. XoJa0JuibHble MalIuHbl. TerioBele asurarenu. OXpaHa NpUpobL.
Coaep:xanue yueOHOro MaTepuaJia
1. | Ucnapenue u xoHneHcanus. HaceleHHbli map u ero cBoiictBa. AOCOIOTHAs U OTHOCUTENbHAS BIIAXKHOCTh
Bo3ayxa. Touka pocel. Kunenue. 3aBUCMMOCTh TeMIEpATypbl KUNIEHUS OT JaBicHMs. [leperpersiii map u ero
T 23 HCI0JIb30BaHUE B TEXHUKE.
Croii omMa 2.2. 2 | XapakTepucTUKa KUJKOTO COCTOSTHUS BelecTBa. [l0BepXHOCTHBIN ClIOM KUJIKOCTH. DHEprusi MOBEPXHOCTHOTO 4
BOMCTEA HapoB, cJ10s1. SIBNeHMs Ha rpaHuIE )KUJIKOCTH C TBEpAbIM TesoM. KanuuisipHble siBJIEHNUS.
JKHJKOCTell U TBep- "
3. | XapakTepuCTHKa TBEPIOIO COCTOSHUS BEUIECTBA. YIIPYTrHe CBOMCTBA TBEPABIX Tel. 3akoH I'yka. Mexanuue-
ABIX TE. CKHE€ CBOWCTBA TBEPJBIX TeJl. TEIIOBOE paclIMpEHUE TBEPABIX TeN U KuAKocTel. IlnaBnenne n kpucramimsa-
sl
JlaGoparopHble 3aHATHA )

1|

I/I3MCpCHI/IC BJIA’KHOCTH BO3JyXa.
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Pa3nes 3. DiekTpoanHamMuka.

42

Coaep:xanue yueOHOro MaTepuaJia OK
1. | DnexTpuueckue 3apsabl. 3aKOH coxpaHeHus 3apsana. 3akoH Kymona. Dnexktpuueckoe none. HampsxeHHOCTH 1-8
aneKTpudeckoro nosis. [IpuHnun cynepno3unuu nojen.
Tema 3.1. 2. | Pabota cun snexrpocratuueckoro nois. Ilorenmman. PasHOCTh mMOTEHIIMAIOB. DKBUMIOTEHIIMAIBHBIE TTOBEPX- 6
DilIeKTprYecKoe moJie. HOCTHU. CBSI3b MEXKy HANPSYKEHHOCTHIO U PA3HOCTHIO MOTEHIIUAJIOB JIEKTPUUECKOTO MOJIA.
3. | Ausnektpuku B anexkTpuueckoM nosie. Ionspusanus nusnekTpukos. [IpoBoAHUKYN B 3JIEKTPUUECKOM IOJIE.
4. | Kongencaropsl. CoennHEeHUE KOHJIEHCATOPOB B OaTapero. DHEPrus 3apsyKEHHOrO KOHJIEHcAaTopa. DHeprus
AJIEKTPUYECKOTO TOJISL.
Conep:xanue yueOHOro MaTepuaJia
1. | YcinoBusi, HeOOXOAUMBIE JUIsI BOSHUKHOBEHUS M MOJJIEPKAHUS dJEKTPUUECKOoro Toka. Cuia Toka U MIOTHOCTh
Toka. 3akoH OMma it yuactka uernu 6e3 D/1C.
2. | 3aBUCUMOCTD 3JIEKTPUUECKOI0 CONPOTUBJIEHUS OT MaTepuaa, JJIMHbI U IJIOLAAN NOMEPEYHOI0 CEYEHUs Mpo-
BOJIHUKA. 3aBUCUMOCTb 3JIEKTPUUYECKOI'O0 COMPOTHUBIIEHUS! IPOBOJHUKOB OT TEMIIEPATYpPbl. DIEKTPOABUKYILAS 8
CHJIa UCTOYHHUKA TOKA.
Tema 3.2. 3. | 3akon Oma nss nonHo# nenu. CoequHeHne NpoBOAHUKOB. COeIMHEHNE UCTOYHUKOB 3JIEKTPUUYECKON SHEPIUHU
3aKOHBI IOCTOSIHHOTO B GaTapero.
TOKa. 4. | 3akoH J[xoyns—IJlenna. Pabota 1 MOITHOCTb 3JIEKTpHUECKOro TOKa. TernaoBoe aeiicTBue ToKa.
JlabopaTopHble 3aHATHS 8
1. | U3yuenue 3akoHa Oma /17151 yyacTKa IeTH. 2 OK
2. | UccnenoBaHue CMEIIAaHHOTO COEIMHEHMSI TPOBOIHUKOB. 2 1-8
3. | Onpexnenenue k03P PpuLIMEHTA MOIE3HOTO ACUCTBUS IIEKTPUUIECKOT0 YalHUKA. 2
4. | Onpenenenre TeMIiepaTypbl HUTH JIAMIThl HAKAJIUBAHUSI. 2
Tema 3.3. Conep:xxanue yueOHOro MaTepuaJia
DaexTpuueckuii Tok B | 1. | Co6cTBEHHAst MPOBOUMOCTD MOIYIIPOBOAHHUKOB. 4
noaynposoanukax. | 2. | IlonynpoBogHuKoBbIE TPHOOPHIL.
Coaep:xanue yueOHOro MaTepuaJia
Tema 3.4. 1. | BekTop MHAYKIHHU MarHUTHOTO MOJIA. [elictBue MaTHUTHOTO MOJI1 Ha MPSMOJIMHENHBIN TPOBOAHUK C TOKOM.
MAIHHTHOE IO 3akoH Amriepa. B3aumoelictBue TOKOB. MarHUTHBIN OTOK. 6
2. | PaboTa mo mepeMeIieHuio NpoBOJHUKA ¢ TOKOM B MarHUTHOM ImoJie. /leificTBue MarHUTHOTO TOJIs Ha JIBUXKY-

muiics 3apan. Cuna Jlopenna. Onpeaenenue yaeabHOro 3apsiga. Y CKOPUTEIU 3apsKEHHbBIX YaCTHIL.
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IIpakTnyeckue 3ansaTus

2
1. ‘ Pemenue 3agad Ha HaxoxieHue cuil Amiiepa u Jlopenua.
Conep:kanue y4eOHOT0 MaTepuaJia
1. | DnexTpoMarauTHas UHIYKIHAS. 4
2. | BuxpeBoe anexrpuyeckoe nose. CaMOUHIYyKIHS.
Tema 3.5 3. | DHeprust MarHUTHOTO TIOJISL.
DJIeKTPOMArHUTHAS
— JlabopaTopHble 3aHATHSA _ 9
1. ‘ W3ydeHue sBIE€HUS 3JIEKTPOMAarHUTHON UHAYKIIUU.
IIpakTHYecKue 3aHATHS )
1. ‘ Pemenue 3a1a4 Ha IPUMEHEHHUE 3aKOHA AJIEKTPOMArHUTHOW MHAYKIIUH.
Pa3neu 4. Kosiebanus u BoJIHBI. 18
Coaep:xanue yueOHOro MaTepuaJia OK
1. | KonebarensHoe nBmwkenue. ['apmonmdeckne kojeOanus. CBOOOIHBICE MeXaHWYECKUEe KoyieOanws. JIMHEHHbBIE 5 1-8
Tema 4.1. MeXaHU4ecKue KojiebaTelibHble cucTeMbl. [IpeBpaliieHrne 3Hepruu npy KounedaTeabHOM JIBUKECHUU.
Mexanunveckue koJie- | 2. | CBOOOJHBIE 3aTyXalONIMe MEXaHNYECKHe KojeOaHus. BoIHYXIeHHbIE MEXaHUYECKHE KOJICOaHNsI.
O0aHMS ¥ BOJIHBI. JlaboparopHble 3aHATH
1. | 3ydeHue 3aBUCUMOCTH MEpHoAa KOJI€OaHU HUTSAHOrO (WIM MPYKUHHOIO) MasiTHUKA OT JUIMHBI HUTU (WM 2
MAacchbl Ipy3a)
Conep:xanue yueOHOro MaTepuaJia
Tema 4.2. 1. | Ilonepeunslie U MPOJOIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJHBI. Y paBHEHHUE IJIOCKOM Oerymieit BoiHbl. VHTEp- 4
Yupyrue BoJIHBI. depennus BoaH. [lorstre o qudpakuyu BOJH.
2. | 3ByKOBBI€ BOJHBI. YJIBTPa3BYK U €ro NIPUMEHEHHE.
Conep:xanue yueOHOro MaTepuaJia
1. | CBoOOIHBIE 3MIEKTpOMArHuTHeIe Kosebanus. [IpeBpalieHre 3Hepruu B KoiedaTeIbHOM KOHTYpe. 3aTyXarollue
ANIEKTPOMAarHuTHeIe KojeOaHus. ['eHepatop He3aTyXawoIMX 3JEKTPOMAarHUTHBIX KoJjieOaHui. BbIHYyXaeHHbIE
Tema 4.3. ANEKTPUUYECKUE KOICOAHMS.
JuexkTpoMaruuTHbele | 2. | [lepemennsiii Tok. ['eHepaTop nmepeMeHHOro Toka. EMKOCTHOE M MHIYKTHUBHOE COMPOTHUBIICHUS NEPEMEHHOIO 6
KOJIe0aHMS. Toka. 3akoH OMma Jis 3JIEeKTPUYECKOH I1eNn MepeMEeHHOro Toka. PaboTa 1 MOITHOCTH TEPEMEHHOT0 TOKA.
3. | I'enepatopsl Toka. Tpancopmaropsl. Toku Bbicokoi yacToThl. [lonydyeHnue, nepenaya u pacrnpeaeneHue diek-

TPO3HCPTHUU.
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JlabopaTtopHble 3aHATHSA

1. ‘ WNHayKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHMS B LIETIM IEPEMEHHOT'O TOKA.
Tema 4.4 Conep:kanue y4eOHOT0 MaTepuaJia
o 1. | DnekTpoMarHuTHOE TOJIe KaK 0COOBII BHJI MaTepuu. DIEKTPOMarHuTHbIE BOJIHBL. Bubparop I'epua. OTKpBITHINA
DJIeKTPOMATrHUTHBIE . 2
KoJsie0aTeabHbII KOHTYD.
BOJIHBI.
2. | N3o6perenue paguo A.C. [lonmoseiM. [TonsTHE 0 panunocBssu. [IpuMeHeHne 3eKTPOMAarHUTHBIX BOJIH.
Pasznea 5. Ontuka. 14
Coaep:xanue yueOHOro MaTepuaJia OK
T 5.1 1. | CkopocTh pacnipocTpaHEHHsI CBETA. 3aKOHbI OTPAKEHUS U MpenoMiieHus ceera. [loaHoe oTpaxenue. 4 1-8
ema S.1.
2. | JIun3el. 'na3 xkak ontuueckas cuctema. Onrudyeckue npuoopsl.
IMpupoxaa cBera.
JlabopaTropHble 3aHATHUS 5
1. ‘ W3mepenue nokasaresns NpeaoMIIeHUs.
Conep:xanue yueOHOIro MaTepuaJia
1. | Uarepdepennns crera. KorepeHntHoCTh CBETOBBIX Jiyueil. MHTEepdepennns B ToHKHX 1uieHKax. [lomocer pas-
Ho# TonmuHbl. Konbia HetoToHa. Mcnonbs3zoBaHue nHTEpEepeHIny B HayKe U TEXHUKE.
2. | Hudpakmus ceeta. Judpakius Ha TIeTU B apayuIelbHbIX Tydax. Jdudpaknuonnas pemerka. [Torstue o romo-
T 52 rpadum. 4
B ema S. " 3. | [lonspusanus nonepeunbix BoaH. [lomsipuzanms ceera. [[BoiiHoe nydenpenomiienne. [lomapouasl. Jucnepcus
OJTHOBLIC CBOMCTEA cBeTa. Bunbl criekTpos.
cBera. 4. | Cnextpsl ucnyckanus. CreKTpbl MOIJIOMIEHUS. Y IIbTpapuoaeToBoe U UHPPAKpacHOEe U3Iy4yeHUs. PeHTreHoB-
ckue nyuu. VX mpuposaa u cBOMCTBA.
JlabopaTopHbIe 3aHATHS 4
1. | U3yuenue unTepdepeHnu 1 JuppaKkiiy CBETa. 2 OK
2. | I3mepeHue JUIMHBI CBETOBOM BOJIHBI C IIOMOLIbIO TU(DPAKIIMOHHOMN PEIIeTKH. 2 1-8
Paspnen 6. DiieMeHTHI KBAHTOBOH QU3HKH. 14
Conep:xanue yueOHOro MaTepuaJia OK
Tema 6.1. 1. | KanroBas runore3a [nanka. ®OTOHBI. 1-8
= = = 6
KBanroBasi ontuka. | 2. | BHemnuii potosnexrpuueckuii 3¢ pext. Buyrpenunii poroaddexr. Tumsl hoTornemMeHToB.
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Coaep:xanue yueOHOro MaTepuaJia

nenb aroma. OnbiTel O. Pesepdopaa. Moaens aroma Bosopona o H. bopy. KBanToBrle renepatopsl.

1. | PazButne B3TJIAA0B Ha CTPOCHUC BEIICCTBA. 3aKOHOMepHOCTI/I B aTOMHBIX CIICKTpax BOAOpPOAA. }Iz[epHaﬂ MO-

Tema 6.2. 2. | EcrecTBeHHas paJluOaKTUBHOCTb. 3aKOH paJinOAKTUBHOIO pacnaza. CriocoObl HaOIIOAECHUS U PETUCTPALUH 3a-
®uzuka aromMa u psbkeHHBIX yacTtull. D dexT BaBunoBa — YepeHkona. 8
aTOMHOIO siApa. 3. | Crpoenue aroMHOro siipa. Jlehekr Macchl, 3HEPrus CBA3U U yCTOWYMBOCTh aTOMHBIX sJiep. SIIepHbIe peakLuu.

HckyccTBeHHas palMOAKTUBHOCTD. JleJIeHue TSKEINbIX sep.
4. | llennas saepHas peakuus. Yinpasisemas LenHas peakuus. SAnepHseiii peakrop. IlonyueHne paarmoakTUBHBIX
M30TOIOB U UX IPUMEHEHUE. buosornyeckoe neicTBUE paiMOaKTUBHBIX M3JIyY€HUN. JJIE€MEHTapHbIC YaCTUILBI.
Bcero 134

TemaTnka HHIMBHAYAJIbHBIX IPOCKTOB
1.3nauenue otkpeiTuil A.I.CroneroBa a1 pa3BUTUSA HUUKU.
2.3nauenue n3odperennii A.C.IlomoBa 115t HAYKH U UX UCTIOJIB30BAHUE B TOBCETHEBHOM JKU3HU.
3. AnbTepHaTHBHAS YHEPI€TUKA U BAPUAHTHI €€ UCIOIb30BAHHUS.
4. AKyCTHYECKHE CBOMCTBA IOJIYIIPOBOJHUKOB M UX UCIOIb30BaHUE.
5.3aKOHBI 2JIEKTPOANHAMUKH U UX 3HAUYEHUE.
6. ACHHXPOHHBII ABUTaTeNb. [I[pMEeHeHNe aCHHXPOHHOTO IBUTATENIS B OBITY.
7.CunxXpoHHBI! 1BUraTesb. [I[puMeHeHre CHHXPOHHOTO JIBUTATENS B OBITY.
8.Pa3BuTHE aCTPOHOMHH B COBPEMEHHOM MUPE M €€ 3HAUCHHE.
9.Atomuas ¢usuka. M3otonsl. [IpuMeHneHne panoakTHBHBIX U30TOIOB.
10.  TemnoBuzopsl. [IpuMeHeHHEe OECKOHTAKTHOTO METO/1a KOHTPOJIS U3MEPEHHsI TEMIIepaTypHl.
11.  bunosspHble TPaH3UCTOPBI. Y CTPOUCTBO, IPUHIIMI PAOOTHI, IPUMEHEHUE.
12. TloxynpOBOJHHUKOBBIN ITHOJ. Y CTPOWCTBO, IPUHIIHIT PAOOTHI, IPUMEHEHHUE.
13.  3nauenue otkpbITHi b.C.SIk00M 11151 pa3BUTUS HUUKU.
14. Benuuaiiimue oTKpbITHS (PU3UKU U UX 3HAYCHHUE B HACTOSILEE BPEMSL.
15. Bwuabl 27€KTpUUECKUX pa3psI0B. DIEKTPUUECKUE pa3psi/ibl Ha CIyx0e yeaoBeKa.
16.  [JedexThl KpHCTAUIMYSCKON penreTku. Biusaue neekToB Ha cBoMcTBa KpUCTAILIOB. CrIocoObI ycTpaHeHue J1e(heKTOB.
17. Bcenennas u TeMHas Matepus. Bo3neiicTBue TeMHO# Mmatepun Ha BeeneHHyto.
18.  3nauenue oTkpbITHIA [.['anumnes [uist pa3BUTHS TOYHOTO €CTECTBO3HAHUSI.
19. Tomorpadwus u ee npuMeHEeHNE.
20.  IIpumeHeHME 3aKOHA COXpaHEHHs UMITyJIbca TeNa. PeakTBHOE JBM)KEHUE KaK BHJI ABYKCHHE Tella IEPEeMEHHON MacChl.
21.  JIudpaxnus u ee npruMEHEHHE B HAIICH KI3HH.
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22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51,

Kunkue KpucTauibl U UX UCHOJIb30BAHUE.

3aKOHbBI COXpaHEHUsl B MexaHuKe. [I[puMeHeHne 3aKOHOB COXPAHEHUs B TEXHUKE U IIPOSIBJIEHUE B IIPUPOJIE.

3navenue otkpbiTuii M.B.KypyaTtoBa B pa3BUTHHM aTOMHOU (PU3HKH.

Hcaak HplO0TOH - Hay4HBbIE OTKPBITHUS, IEPEBEPHYBIIHE MHUP.

Hcnonbs30BaHue 37€KTPO3HEPTUN B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTHKH 3JI€MEHTApHBIX YacTUll. MeTo bl HAOMIOIEHHS ¥ PETHCTPALIMHU 3JIEMEHTapHBIX YacTHI.
JlazepHble TEXHOJIOTMHU U X UCIIOJIb30BaHNUE.

Jleonapno na Bunum — yueHsiit 1 u300peTarens. 3HaueHue OTKpbITHiA JIeoHapao na Bunun amst pa3Butst pU3NKH.

Maiixn ®apajeit — co3naTenb ydeHus 00 3JIEKTPOMarHMTHOM IoJjie. 3HaueHne n3oopereHuit M. dapanes 111 HAyKH U UX UCTIOJb-

30BaHUeE B IOBCEIHEBHOM KMU3HU.

Meroa meueHbix aTOMOB. CyIIHOCTb, 3HAYEHUE METO/1a U €r0 IPUMEHEHUE.

Buapl pannoakTHBHBIX W3ITy4eHU. MeTo bl HAOIIOIEHUS U PETUCTPAIIMU PAJTMOAKTUBHBIX U3TyYEHUH.

[InoTHOCTH BemecTBa. MeTobl ONpeiesieHns INIOTHOCTH BEILIECTBA.

Muxaun BacunbeBrd JIOMOHOCOB — ydeHBIH-3HIMKIONEARCT. Bkiag M.B. JIoMmoHOCOBa B pa3BuTHE (PU3UKH.

Hanotexnonorus — MeXIUCHUIUTMHAPHAS 00J1acTh GyHIAMEHTAIBHON U MPUKIAAHON HAYKU U TEXHUKH.

Huxona Tecna: sxu3npb u HeoObyaitHeie oTKpbITHS. Briag H. Tecna B pazsutue Gpusuku.

Hukonaii Konepuuk — co3garens renvoleHTpuyeckoi cuctemsl mupa. Bxkinaag H.KonepHuka B pazButrie acTpOHOMUM.

Hunsc bop — onun u3 cosnareneit coBpemennoi ¢puszuku. Moaens Pesepdopna- bopa. Bknan H. bopa B pa3surtue sinepaoit ¢pu-

3UKH.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTH.

[IepeMeHHBII JIEKTPUYECKUI TOK U €T0 IPUMEHEHHE.

IInazma — geTBepTOE cocTosiHME BelecTBa. [I[pumenenue niua3Mel.

ConHeyHas cucTteMa: XapakTepUCTHKa, Teopuu mpoucxoxaeHus. [lnaners CoaHEUHOHN CUCTEMBI.
[TpuHun paboThl M UCTOIB30BAHUE MOJYIIPOBOIHUKOBBIX TaTYMKOB TeMIepaTyp. TemnnoBU30pbl.
[IpumeHeHne KUAKUX KPUCTAIIOB B IPOMBIIIJIEHHOCTH.

IIpumeHeHne aepHBIX PEaKTOPOB. BinsiHuE SAEpHBIX PEAKTOPOB HA OKPYXKAIOILYIO CPENyY.
[Ipupona dbeppomaruerusma. [Ipumenenue peppomMarHeTUKOB.

[Tpo6nembl 3K0I0TUH, CBSI3aHHBIE C UCTIOIb30BaHMEM TEIJIOBBIX MAIIIKH.

ITpoun3sBoncTBO, IEpeada U UCIOIBb30BAHUE HINEKTPOIHEPTUH.

IIpoucxoxaenne CoaHEUHOW CUCTEMBI.

[Ibe30anexTpruyeckuit 3PeKT ero npuMeHeHue.

PasBuTHe cpecTB CBA3M U pajno.
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52,
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.

PenukroBoe n3iyueHue Kak MCTOYHUK SHEPrun. [IpyMeHeHne PETMKTOBOrO U3IIy4CHHUS.

Pentrenosckue syan. VlcTopust OTKpBITHS U IPUMEHEHUE.

Poxnenue u 3Boaronus 3B€3 1.

Ponp K. O. [InonkoBcKoro B pa3BUTUN KOCMOHABTUKH.

Cepretii [TaBnosuu KoponeB — KOHCTPYKTOpP U OpraHU3aTOp IPOU3BOICTBA PAKETHO-KOCMUYECKON TEXHUKHU.
[IposiBiieHUE 3aKOHOB TPEHUS B IOBCEIHEBHON KU3HH YEJIOBEKA.

HcTtopus pa3BUTHS CPEICTB CBA3U: Tenerpad, TesnedoH, COTOBast U CIIyTHUKOBAs CBSI3b.

CouHlle — UCTOYHMK XKM3HU Ha 3eMJIe.

Tpancdopmaropsl. Buasl TpanchopmaTopo. IIpumenenune tpancopmaTopos.

YapTpa3BykK: IIOJIy4€HHE, CBOMCTBA, IPUMEHEHHE.

YnpasisseMsblil TepMosIepHbIN cUHTE3. [IpuMeHeHne TEpMOSIEPHOTO CUHTE3A.

®u3uka u My3blKa. 3ByKOBbIE BOJIHBI U UX CBOMCTBA.

®otoanemenTsl. [Ipumenenne GoTor1eMEHTOB B TEXHHUKE.

®otorddexrt. [Ipumenenne spnerns GoToddexTa.

Xanc Kpuctuan Opcrer — OCHOBONOJIOKHUK ekTpomaraerusma. Briag X.K. Opcrena B pazBuTHe 371€KTpOMarHeTu3Ma.
UYepHble abIpbl. BausHue YepHbIX IbIp Ha IJIAHETY 3eMJIS.

DKosornyeckue npooaeMbl Ha I1aHeTe 3eMIsl U BO3MOXKHBIC ITYTH UX PELICHMUS.

DneKTpoHHas IPOBOAUMOCTh MeTalIoB. CBEpXIIPOBOAUMOCTE. [IpuMeHeHe cBepXIPOBOIHUKOB B TEXHHUKE.
Omunnit Xpuctuanosuy Jlenn — pycckuit pusuk. Bnag 9.X. JleHna B pa3BUTHE 3JIEKTpOMarHeTu3ma.
DNEKTPOMarHMTHOE U3JIy4€HHE BOKPYT HAc. BIusHue 31€KTpOMarHUTHOTO U31y4EHUS Ha )KUBBIE OPTaHU3MBI.
BripabaTeiBaHN€ AJIEKTpUYECTBA U3 MOAPYUHBIX CPEJCTB.

Bnusinue coToBbIX Tee(h)OHOB Ha OPraHU3M YeJIOBEKa.

DHeprocOeperarmIme TeXHOJIOTHH, UX BHJIBI U UCTIOJIb30BaHUE.

Bxiiag Mapuu Kropu-Ckiio10Bckoii B pa3BUTHE SAEPHON (DUBHKH.

OnexTpuueckue jgamibl. [[puMeHeHne 37eKTPUUECKUX JIJaMII B TIOBCETHEBHOM KU3HHU.

MaruutHoe nosne. JlelicTBe MarHUTHOTO T10JIS1 HA TPOBOJHUK C TOKOM. [I[puMeHeHre MarHUTHOTO AEUCTBUS B TEXHUKE.
AJnbTepHAaTUBHBIE BUJIbI SHEPTHH.

Apxumenosa cuna. Ee 3HaueHHE B )KU3HU YEJIOBEKA U OKPYKAIOLIEH Cpeabl.

becnipoBogHas nepenaya SHEPrUU.

Buytpennss sHeprus. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPTuH.

I'peer nm cHer.

JIBr>KEHWE U TTOKOM B IPUPOJIE.
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84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.

JIBrkeHue Tena noJ ACMCTBUEM CUIIBI TSKECTH.

JIBr>KeHuWE Tena Mo AEMCTBUEM CUJIbI YIIPYTOCTH.

3aBUCHMOCTb U3MEHEHUS UMITYJIbCA OT MPOJIOKUTEIBHOCTU JEHCTBUS CUJIBI.
3aBUCUMOCTBD JIEKTPUUYECKOIO HAIIPSDKEHUS OT pabOThl U BPEMEHHU.

3BYKHM BOKpYT Hac.

3ByKOBBIE KOJIeOaHus1. FICTOUHUKY U XapaKTEePUCTUKH 3BYKa.

N3yuenne MeToA0B pacyeTa 3JIEKTPUUECKUX LENeN MOCTOSHHOTO TOKA.
N3yueHne cBOMCTB KpHUCTAJLJIa MEAHOTO KYIIOpOCa.

Nnnro3us u napagoKchl 3peHusl.

HNuepumnanshbie cuctembl oTcuéra. IlepBoiil 3akoH HeroToHA.

Hcnons3zoBanue 3akoHa OMa Uil pa3BETBIEHHBIX LIETICH.

Hcnons30Banne 3aK0HA COXPAHEHUS UMITYJIbCA B MHEPLUAIBHBIX CUCTEMAX OTCUETA.
Hcnonb30BaHue cBOOOAHOTO NMaACHUS TE B TEXHUKE.

Hcnonb3oBanne cBOOOAHBIX KOJIEOAHUN MAaTEMATUYECKOTO U NMPY>KUHHOTO MAITHUKOB B TEXHUKE.
HccnepoBanue CBOICTB cHera.

WcTounuku 3ByKa 1 3ByKOBbIE KOJICOaHUs

Kakoe ne6o rony6oe! Otuero ono takoe?

Mexannyeckue KosiebaHus: BUIbI KoJaebanuii, popma, mapameTpsl.

Mupaxxu B JOMaIIHUX YCIOBHSIX.

HamnpagnsieMble 371eKTpOMarHuTHBIE BOJIHBI

HoBble TexHOMOTMY B IBUTATENSAX BHYTPEHHETO CrOPaHUSI.

OcnoBuble nonoxenuss MKT u ux oneiTHOe 000CHOBaHUE.

OTHOCHUTENBHOCTH MEXAHUYECKOTO IBUKEHUSI.

IlepBblii NCKYCCTBEHHBIN CIIyTHUK 3EMIIN.

[Ipumenenne BToporo 3akoHa HproTOHA B )KM3HU.

IIpumenenue Tperbero 3akoHa HploTOHA B J)KU3HU.

[Ipouecc npeoOpazoBaHuUs JHEPTUH B FJIEKTPUUECKUX MAITUHAX.

[IposiBeHNE 3aKOHA BCEMUPHOT'O TATOTEHHSI MEXKAY TEJIaMHU.

[IposiBneHue 3aKOHA COXPAaHEHMS UMITYJIbCA B IPUPOJIE U €r0 UCIIOIb30BAHNUE B TEXHUKE.
[IpsiMosnHetHOE paBHOMEPHOE JBMXKEHUE U €T0 rpaudeckoe MpecTaBlIeHue.
PaboTa oTHOPOIHOM CHITBI TSIKECTH.

PeakTBHOE ABM)KEHNE B IPUPOJIE U TEXHUKE.
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116.
117.
118.
119.
120.
121.
122.
123.

124.

125.
126.

Ponb cunbl TpeHUs B HayKe U TEXHUKE.
Cuna ynpyroctu u ee pabora npu aedopmManuu Ha IpuMepe Ipy>KUHBI.
Cuibl TpEeHHUS U €€ Pa3HOBUIHOCTH
Cunel, nedopmariiy, HanpsHKEHUS U CBSA3b MKy HUMHU.
CylHOCTb 3BYKOBBIX BOJIH.
TaifHa HECBIIIIMMBIX 3BYKOB.
TaliHbl ONTUYECKUX WILTIO3HI
Yder MeXaHHUECKUX KOJICOAHUI U BOJIH B CTPOUTEILCTRE.
VY4eT cuiibl yIpyrocTu Ipu CTPOUTENBCTBE MOCTOB.
UYenoBek B MUpE 3BYKOB.
UTto Takoe HEBECOMOCTh C TOUYKH 3peHHs PU3MKa U KOCMOHABTa?

18
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3 YCJOBUS PEAJIN3ALIAN ITIPOTPAMMBI YYEBHOM JUCHUILIAHBI
B memsax peanus3anuu KOMIIETEHTHOCTHOI'O IIOAXOJA MPHU H3YYEHUU AUCLUIUIMHBI

OVY/1.12 ®usuka UCHOJIB3YIOTCS aKTUBHBIE W MHTEPAKTHUBHBIC (DOPMBI MPOBEICHUS 3aHATHIA
(IenoBble W poJieBble UTPHI, paboTa B MalbIX TPYIIax, MyJIbTUMEAHA-TIPE3CHTAlUHU, MPO-
CMOTp U 00CyXk/IeHHEe BUACO(PHUIbMOB, TBOPUECKHE 3aJaHUS).

[Ipumenenue Ha y4yeOHBIX 3aHATUSAX HMHTEPAKTUBHBIX (OpM pabOThl, CTUMYIUPYET
MIO3HABATEIbHYI0 MOTHBALMIO O0YYAIOIIUXCS, TIOMOTAeT MOAAEPKATh MOTHUBAIMIO 00ydaro-
IUXCA K TOJNyYEHUIO 3HAHWH, HATQKUBAHHWIO TMO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHHIA,
MOMOTaeT YCTaHOBIICHUIO NOOpokenarenbHoi arMocdepbl. MHUIMUpOBAaHUE U MOAJEPKKA
UCCJICIOBATEIILCKOM JEATEIIBHOCTH 00YJaIOIUXCsl B paMKaxX peain3alliil MU HHIUBUTyalb-
HBIX U TPYIIOBBIX HCCIIEJOBATEIbCKUX IMPOEKTOB, JA€T BO3MOXKHOCTb MPUOOPECTH HaBBIK
CaMOCTOSITENILHOTO pelIeHUs] MpoOJeMbl, HAaBbIK T€HEPUPOBAaHUS U O(OpMIIEHUS COOCTBEH-
HBIX UJEH, HABBIK YBAKUTEIBHOTO OTHOLICHHS K Yy>KUM UJESIM, HaBBIK MyOJIMYHOTO BBICTYII-
JICHUS TIepe]] ayAUTOpUe, apryMEeHTUPOBAHUS U OTCTAaUBaHUS CBOCH TOUKH 3PEHUSI.

JJIsl TIO3UTUBHOTO BOCIPUATHS 00YYAOIIUMUCS TPEOOBAHUM MPETIOIaBATEIIS, IPUBJIC-
YeHHS WX BHUMaHUs K 00CYXJIaeMOW Ha 3aHATUM WH(OPMAIMH, aKTUBU3AIWU HX MMO3HABA-
TENHHOU JCATCILHOCTH Ha yYEOHBIX 3aHATHUSX MEXTY IperojaBareiieM U O0ydaronuMHUCs
YCTaHABIIMBAIOTCS JOBEPUTEIIbHBIC OTHOIICHUSI.

Ha yuyeOGHOM 3aHATHH COONIOAAIOTCS OOIIETIPUHATHIE HOPMBI MOBEICHHUS, MpPaBHIIA
oOmIieHus: co crapmuMu (TpernojaBareieM) U CBEpCTHUKAMU (00y4YarOUUMUCS), TPUHIIUIIBI
yueOHOM TUCIUILIMHBI U CAMOOPTaHU3aIUH.

3.1 TpeOoBaHUsI K MUHUMAJBHOMY MATEPHAJIBbHO-TEXHUYECKOMY 00ecredeHn 0
Kabuner ®usuku i npoBeaeHUsS MPAKTUUECKUX 3aHATUN M JTUCHUIUIMHAPHON MOJA-
TOTOBKH.
ITepeyenb yueOHO-HATISIAHBIX MIOCOOMIL:
CrpaBouHble TaONUIBl, OOBEMHBIE MOJEIU METAJUIMYECKOM KPUCTANIMYECKON pe-
HIETKH.
MynbTUMeANHHBIE MaTePHATIbl: TEMAaTHUYECKUE BUICO(PUIBMBI IO (HU3UKE
OcHalieHHOCTH 000py10BAHNEM:
[TK,mynapTHUMeMa TPOEKTOP (MEPEHOCHOM), SKpaH MPOEKIIUOHHBIN (IEPEHOCHOI).
VY4eOHast MeOemb: CTOJbI, CTYNbs, JOCKa MEIOBast
IIporpammHuoe odecnieyenune:
JUIIEH3UOHHOE MporpaMMHOe obecrieuenue: Microsoft Windows (morosop Ne 6714-20
ot 31.08.2020 mo 31.08.2021); Microsoft Office Professional Plus (moroBop Ne 6714-
20 ot 31.08.2020 mo 31.08.2021); ZOOM (b6ecmiatHas Bepcusi) — CBOOOJIHO-
pacnpoctpansiemoe [10.

3.2. UupopmannoHHOe o0ecniedeHre peajn3aluu NpPorpaMmbl
Jlnst peanM3aniuy IporpaMmbl y4eOHOW JUCITUTIIMHBI OMOIUOTEYHBIA (OHT UMEET Tie-
YyaTHbIe 1 UH()OPMAIIMOHHBIE PECYPCHI.

3.2.1 [leuyaTHbIe U3AAHUA:

1. byxosues b.b ®u3uka. 10 knacc . ba3oBblif 1 yriyOneHHBIH YPOBHHU : Y4eOHUK
uist o01eo0pazoBarenbHbIX yupexkaenuit / b.b. byxosues, ['.5. Msakumes, H.H. Cotckuii;
pen. H.A. IlapdentbeBoit. — Mocksa: IlpocBemenne, 2019. — 432 c¢. — Tekct
HEIOCPEICTBEHHBIN.
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2. byxoBues b.b ®wusmuka. 10 kmacc. ba3oBblii ypoBeHb: y4eOHUK s
obmeobpazoBatenbHbIX yupexaennit/ B.A. KacesnoB. — Mocksa: Jlpoda, 2019. — 304 c. -
Tekcr : HenmocpeACTBEHHBIN.

3. byxosneB b.b. ®u3zuka. 11 knacc . ba3oBelii U yriyOJIeHHBI YPOBHH : YUYCOHUK
Ui o0meoOpazoBarenbHbIX yupexxaenuid / b.b. byxosues, B.M. Yapyrun, I'.5. Msxkuies;
pen. H.A. IlapdentseBoii. — Mockpa: I[Ipocemenue, 2019. — 436 c. - Tekcr
HEIOCPEICTBEHHBIN.

4. Topnau B. B. ®wusmka : yuyebHoe mocodue s cpeaHero mpodeccHoHaIbHOro
obpazoBanus / B. B. 'opmau. — 2-e uzn., ucnp. u nomn. — Mocksa : U3natensctBo HOpaiir,
2018. — 215 ¢. — (Ilpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-09366-7. —
Tekcr : omextponnsii // 3BC IOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/427710 (mara oopamenus: 01.06.2020). — Pexum gocTyrma: s aBTOPU3HP.
II0JIB30BaTENEH

5. Kacesnor B.A. Ousmka. 11 kimacc. ba3oBblii  ypoBeHb: Y4YEOHMK IS
obmieoOpazoBarenbHbIx yupexkaeHuit/ B.A. KacesHoB. — Mocksa: [lpoda, 2019. — 278 c.
TeKCT : HenocpeACTBEHHBIN.

6. Kpauenko H. IO. dusnka : Y4EOHHMK U TPAKTUKYM JUIsI CPEIHETO
npodeccuonanbHoro oopasosanus / H. FO. KpaBuenko. — Mocksa : U3natensctBo FOpaidT,
2018. — 300 c. — (IlpodeccuonanvHoe oOpazoBanme). — ISBN 978-5-534-01418-1. —
Texkct : oamextponnsii // OBC IOpair [caiit]. — URL: http://www.biblio-

online.ru/bcode/414332 (nara obopamenus: 01.06.2020). — Pexum moctyna: st aBTOPU3HP.
MOJIb30BaTENEH

3.2.2 DneKTPOHHbIE H3aHUS (3J1eKTPOHHbIE PeCYpPChl):
1. ®enpepanbHbIil HEHTP HH(POPMAITMOHHO-00pa30BaTENBbHBIX pecypcoB [caiit]. - URL :
www.UROKI (mata oopamenns: 01.06.2020). - TekcT : 2IeKTPOHHBIH.
2. OenepaibHBIN HEHTP WHPOPMAMOHHO-00pa30BaTENbHBIX pecypcoB [calT]. - URL :
fcior.edu.ru. (mara oopamienus: 01.06.2020). - TeKCT : JIEKTPOHHBIH.

3. Poccuiickwmii 0011eo0pazoBaTeIbHbIN nopran [caiit]. - URL
http://www.school.edu.ru (zara o6parenus: 01.06.2020). - TeKCT : 3IEKTPOHHBIH.
4. EcrecTBeHHOHayuHbIII 0Opa3zoBarenbHbIi mopTai [caiT]. - URL :  http://en.edu.ru.

(mata oopamenus: 01.06.2020). - TekcT : 371€KTPOHHBIM.

5. Cnenuanu3upoBaHHbIM noptan «HPOpMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN
B oOpaszoBanum» [caiit]. - URL : http://www.ict.edu.ru. (mata oOGpareHwus:
01.06.2020). - TekcT : 31eKTPOHHBIA.

3.2.3 J/lonoJHUTEJIbHbIE€ HCTOYHHKH

1. bopnosckuii I''A. O6mas ¢pusuka B 2 T. Tom 2 : YyeGHoe nocobue mis CIIO /T
A. BopnmoBckuid. - 2-¢ u3., uctp. u jgom. - M.: U3natensctBo FOpaiit, 2019. - 299 c. - Teker :
HEITOCPEICTBEHHBIN.

2. bopnosckwmii I'.A.O6mas ¢pusuka B 2 T. Tom 1 : Yuebnoe mocodue mist CI1O / T
A. bopnoBckuil. - 2-e u3n., uctp. u j1om. - M. : U3natensctBo HOpaiit, 2019. - 242 c. - Teker :
HETOCPEICTBEHHBIN.

3. Jlorsunenko O.B. ®uzuka : yuebnuk / Jlorsunenko O.B. — MockBa: KnoPyc,
2019. — 341 c. — (CIIO). - TekcT : HeMOCPEICTBEHHBIH.
4. ®usnka : METOJ.pEKOM. IO PpelIeHHI0 3ahad s Bcex npodeccuil u

crienuanbHOCTEl o4HOUM opmbl oOyuenms/ coct. H.E. MacnennukoBa; TromeHCKHiA
WHAYCTpUaIbHbIA yHUBEpcUTET. — TromeHb: M3natensckuil nentp bUK, TNV, 2016. — 30 c.
Tekcr : HenmocpeACTBEHHBIH.
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5. ®wusmka : METOA.yKa3. IO BBIINOJHEHUIO Ja0OpaTOpHBIX paboOT Al BCEX
npodeccuii W crnennaibHOCTeH O4HOUW QopMbl oOydeHust / coct. H.E. Macnennukosa;
TroMeHCKUI HHAYCTpUAIbHBIN yHUBEpCUTET. — | u31., - Tromens: U3natensckuii nentp bUK,
TNY, 2018. — 48 c. - TekcT : HEMOCPEACTBEHHBIH.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACIATLITAHBI

KoHTpoJib U ouneHKka pe3yabTaTOB OCBOCHUS yUeOHOM AUCHUIIIMHBI OCYIIECTBIIAETCS
IpernoaaBaTesieM B MPOIecce MPOBEACHUS MPAKTHYECKUX 3aHATHH U JIa0OpaTOpHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHIIIOJHEHUSI 00YYaIOIIMMHCS MHAUBUIYATbHBIX 3a1aHUN, TPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(3HAHMSI, yMEeHMS)

IToka3aTenn oeHKH

MeToabI OIIeHKH

YMEHMUA:

JKcnepTHOE OLleHUBaHue B popme:

OIMCHIBATH U OOBICHATH
dbusznyeckue SBICHUS W
CBOWMCTBA TENI: JBMXKe-
HHE HeOECHBIX TEJ U UC-
KYCCTBEHHBIX  CITyTHH-
KOB 3eMjH; CBONCTBa
ra3oB, OKHIKOCTEH U
TBEPABIX TEJ; 3JCKTPO-
MarHUTHYI HWHIYKIIHIO,
pacnpocTpaHeHUe dJIeK-
TPOMAarHUTHBIX  BOJIH;
BOJIHOBBIC CBOMCTBaA
CBETa; M3JIY4YCHUE U TIO-
[JIOIIEHHE CBETa Aaro-
MoM; (hoTodPDHeKT;
OK 2

OITUCHIBAET U OOBSICHS-
er (usnuyeckue sBie-
HUSI U CBOICTBA Tel

DKCIepTHOE OLIEHUBAHUE: MPAKTHICCKO-
ro 3agaHus, JabOpaTOpHOH pPabOTHI,
ycTHoro ompoca. 3,9,13,15,19,22,26,
29-33

,35,38,42,43,4550,5158,59,61,65

OTJINYaTb TUIIOTE3Bl OT
Hay4HBIX TEOpHM; Je-
JIaTh BBIBOJBI HA OCHOBE

DKCIIEPUMEHTAIIbHBIX
JIAaHHBIX; IIPUBOAUTH
IIPUMEPBI, TOKa3bIBAO-

IMe, 4TO: HAOJIIOJIEHUS
U DKCIIEPUMEHT SIBIISIFOT-
Csl OCHOBOM JUIsl BBIIIBU-
JKEHHUS] TUIIOTe3 U TEOo-
pUH, MO3BOJIAIOT MPOBE-
PUTh HCTUHHOCTH TEO-
PETHUYECKHUX  BBIBOJIOB;
4yTO (uU3NUYECcKas TEOpHs
JlaeT BO3MOXKHOCTb 00Bb-
SCHATb W3BECTHHIE SIB-
JIEHUS IPUPOABI U Hayy-
Hble (haKThI, MpeACKa3bl-
BaTh €Ill€ HEU3BECTHBIC
SBJICHUS;

OTJINYAET TUIIOTE3BI OT
Hay4HBIX TEOPUH;
JIeIaeT BBIBOABI HA OC-
HOBE JKCIIEPUMEH-
TaJIbHBIX JaHHBIX;
MPUBOAUT  IIPUMEPHI
npUMeHeHHs (PU3MKH B
KU3HU

DKCIepTHOE OLIEHUBAHUE: MPAKTHYECKO-
ro 3ajaHus, JiabopaTopHOW paboThI,

YCTHOT'O OIIpoca.
1-66

OK3-5

IIPUBOJIUTH MIPUMEPHI | IPUBOJUT  NPUMEPHI | DKCIEPTHOE OLICHUBAHUE: IPAKTUYECKO-
MPAKTUYECKOTO HCMOIb- | MPAKTUYECKOTO uc- | ro 3amaHus, JabopaTopHOl paboTHI,
30BaHMS  (M3MYECKHUX | MOJb30BaHUS (PU3HUUe- | yCTHOTO OMpoca.
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3HAHUU: 3aKOHOB MeXa-
HUKH, TEPMOJAMHAMUKH
U DJICKTPOJVUHAMHUKH B
DHEPreTUKE; Pa3IUYHbIX
BHUJIOB DJIEKTPOMArHUT-
HbIX M3Iy4EHUH JJIA
pa3sBUTHA pajuo- U Te-
JIEKOMMYHUKALUH,
KBAaHTOBOM (U3UKU B
CO3J1aHUU SIIEPHOMN
JHEPreTUKH,  JIA3€pOoB;
OK3-5

CKUX 3HAHUU

3,9,13,15,19,22,26,
29-33
,35,38,42,43,4550,5158,59,61,65

BOCIIPUHMMATh M Ha OC- | BBICKA3bIBAET CBOIO | DKCHEPTHOE OICHUBAHME: NTPAKTUIECKO-
HOBE IIOJIyYEHHBIX 3HA- | TOUKY 3peHus mo ¢u- | ro 3amaHusi, JadopaTopHOH paboOTHI,
HUH ~ CaMOCTOSITENBHO | 3MYeCKOW  WH(OpMa- | yCTHOTO OIpoca.
oleHMBaTh  HMH(pOpMa- | LUK, MOMy4YeHHOH u3 | 1-66
IIMIO0, COJAEPIKALIYIOCS B | Pa3MYHBIX HMCTOYHU-
coobmenuax CMU, Uu- | koB
TepHeTe, Hay4HO-
HOMYJSIPHBIX ~ CTaThsX;
OK3-8
3HAHMUSA:

CMBICII TIOHATHH: (HU3H-
YECKOE€ ABJICHHUE, THUIIO-
Te3a, 3aKOH, TeopHs,
BEIIECTBO, B3aMMOJCH-
CTBUE, DIIEKTPOMArHUT-
HOE TI0J1e, BOJIHA, (DOTOH,
aToM, aTOMHOE€ SO,
WOHHM3UPYIONIHE  U3ITY-
YyeHUs, IJIaHeTa, 3Be3/a,
ConneyHas CcHCTEMa,
rajakTuka, BceneHnHas;
OK3-5

3HaeT CMbICH (usnye-
CKMX IIOHATHM U Tep-

MHWHOJOI'IO

DKCHEepTHOE OLCHWBAHME: MMPAKTUYECKO-
ro 3ajaHus, JiabopaTOpHOW paboThI,
YCTHOTO OIIpoca.

3,9,13,15,19,22,26,

29-33

,35,38,42,43,4550,5158,59,61,65

CMBIC]T (DU3UYECKHUX Be-
JMYUH: CKOPOCTh, YCKO-
peHue, Macca, Cuiia, uM-
nmynbe, paboTra, MEXaHH-
Yyeckas JHEprus, BHYT-
peHHsisl dHeprus, abdco-
JIOTHAas ~ TeMIeparypa,
CpemHsisl KUHEeTH4YecKas
DHEprusi YacTUIl Belle-
CTBa, KOJIMYECTBO TeI-

JOTBI,  DJIEMEHTAPHBIN
ANEKTPUYECKUN  3apsiz;
OK3-5

IIOHHMMAacT CMbICI (1)I/I—
3UYCCKUX BCINYUH

DKCIepTHOE OLIEHUBAHHUE: MPAKTHYECKO-
ro 3ajaHus, JiabopaTopHOW paboTHI,
YCTHOT'O OIIpoca.

3,9,13,15,19,22,26,

29-33

,35,38,42,43,4550,5158,59,61,65
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CMBIC]T (U3UYECKUX 3a-
KOHOB KJIACCUYECKOU
MEXaHUKH, BCEMHUPHOIO
TATOTEHUS, COXPAHCHUS
SHEPIHM, HUMIYyJIbCa U
AJIEKTPUYECKOTrO 3apsja,
TEPMOJMHAMUKH, DJICK-
TPOMAarHUTHOM  UHJIYK-
uu, hotodddexra
OK3-5

MMOHUMAET CMBICT (H-
3WYECKUX 3aKOHOB

DKCHEepTHOE OICHWBAHME: MTPAKTUIECKO-
ro 3agaHus, JaboOpaTOpHOH pPabOTHI,
YCTHOTO OIIpoca.
2,6,10,14,18,20,23,26,34,37,44,46,48,53,
56,60,63

BKJIaJ] POCCHUCKUX W
3apyOeXKHBIX  yUYCHBIX,
OKa3aBIIMX HAaUOOJIbIIEe
BIMSIHUEC Ha pa3BUTHE

bu3uKy,
OK6-38

OpPHEHTUpPYETCS B J0-
CTHDKCHUSAX  YUYCHBIX,
OKa3aBIIUX HaWOOJb-
niee BIUSHHE Ha pas-
BHUTHE (PU3UKHU

DKCHEepTHOE OLCHWBAHME: MMPAKTUIECKO-
ro 3ajgaHus, JabopaTopHOW pabdoTH,

YCTHOTO OIIpoca.
1,14,23,36,39,48,53,60
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