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Pa6oyas nporpamma obimeobpasosarensroro mukia OYI1.06 ®uzuka o6pazoBatebHOM IPOrPaMMEL
B cooTBercTBHH ¢ Ipukas Munnpocsemenust Pocenu ot 24.02.2025 N 138 "O6 yrBepxaeHun
denepanbHOTO rocy1apcTBEHHOTO 00pa30BaTe/IbHOIO CTaHapTa CPeIHEr0 HPOhECCHOHATLHOTO
obpaszoBanus 1o cnermansgocty 09.02.11 PaspaGortka u ynpasieHue nporpaMMHbsIM obecrieueHnem”
(3apeructpuposano B Munrocte Poccun 31.03.2025 N 81696) ®enepansHoro rocyjapcTBEHHOTO
00pa30BaTENHHOIO CTAHAAPTA CPEAHEr0 IPOdECCHOHANBHOTO 00PAORAHUIA, YTRBEPHIACHHOTO
npukazoM MuroOprayku Poccum 12.05.2014r. Ne502 ¢ yuerom:

~  IpoduIs NOIy4aeMoro o6pa3oBaHms.

— PexoMenpanmii o oprasu3anyy HOIyYCHHS CpeiHero o01ero o0pa3oBaHus B IIpeaeiax
ocBoeHHs 00pa3oBaTENbHBIX IPOTPAMM CPEIHETO MPO(ecCHOHATBHOTO 00pa3zoBanns Ha Oaze
OCHOBHOTO 0011ero 06pazoBaHus ¢ yueToM TpeboBaHui (e/iepanbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U MOIYYaeMoi MpoQeCCHH WIH CHEHAIBHOCTH CPEIHENO
npogdeccuoHanbHOTO 00pazosanus (paspaboTansl JenapTaMeHTOM TOCYIapCTBEHHON
IOJUTHKY B cdepe HoAroToBKH pabounx kanpos u JI10 Muno6prayku Poccun COBMECTHO ¢
DI'AY «PenepanbHblii HHCTHTYT pa3BHTHS 00pasoBanusy (uceMo JlermapramenTa
roCyAapCTBEHHOM NONUTHKY B cepe moaroTosku pabouux xaapor u IO Muno6puayxu
Poccun ot 17.03.2015 Ne 06-259);

— Meroauuecknx pexoMeHganmii no paspaboTke pabounx mporpamMm o6mIeo6pazoBaTEIbHbIX
yueOHBIX AUCIMILINH B NpeJieiaX OCBOSHUS OCHOBHOM IMpodeccrnoHabHol 06pazoBaTelLHON
IporpamMMsl cpeaaero npopeccuoranbaoro obpaszosanus ([IIIKPC u ITTICC3),
paspaborannsx Otgenom npodeccHonaIsHOro obpasoBanus MunUCTEPCTBA 0OPA3OBAHHIA
nayku Pecrry6miaxn Jlarectal B cOOTBETCTBHH ¢ pabounM yueGHBIM MIAHOM
o0pasoBarenbHON opranu3anun Ha 2026/2027 yaeOHbIi ro1.

PazpaboTuuk: AGmymraecsa C.M. /

Peuensent: Ymaposa M. b. 7 % npenoxasarens I BIIOY PI «MTIK».

npenogasatens ['BIIOY PJL «ITK».
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1. HOACHUTEJ/IBHASA 3AITMCKA

[Tporpamma o61eo0pa3oBaTenbHON YueOHON AUCUMILTUHBI «PU3MKa» MpelHa3HayeHa s
u3yueHust PU3UKU B IPpodeCCHOHATBHBIX 00pa3oBarenbHbIX opranuzanusax CIIO, peanusyronmx
00pa3oBaTeNnbHyI0 MPOrpaMMy CpeAHEro o0IIero oopa3oBaHus B Mpeaeaax OCBOSHUSI OCHOBHOM
npodeccuonansHOi 00pazoBaTenbHOi mporpammel CITO (OITOIT CITIO) na 6a3e OCHOBHOTO
o01m1ero o0pa3oBaHus MPH MOATOTOBKE KBATH(PHUIIMPOBAHHBIX pab0UYMX, CIIyKAIIUX.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanmii ®I'OC cpemHero obmiero oOpa3zoBaHus,
MPEIbABISEMBIX K CTPYKTYpe, COJEPKaHUIO U pe3yJbTaTaM OCBOEHUS YUEOHON AUCIMITITMHBI
«Pu3ukay, ¥ B COOTBETCTBUU C PeKOMEHIanMsMU IO OpraHU3alMy TOJXYYEHHUS CPEIHEro
oOmiero oOpa3oBaHHs B TpeAeNiax OCBOEHHUS 00pa30BaTENbHBIX MPOTPaMM  CPETHETO
npoecCHOHATLHOTO 00pa3oBaHUsT Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHHUS C YYETOM
TpeOoBaHUil (enepaabHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOTy4aeMoOu
npodeccuun  cpeaHero  mpodeccHoHANBHOTO  oOpa3zoBaHusi  (mucbMo  JlemaprameHnTa
rocyJapCTBEHHOW TOJUTHUKH B cepe moaroroBku padoumx kaapoB u JIIO MwunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue mporpamMmbl «Du3nKay HaMpaBIEeHO HA JOCTHXKEHUE CIEIYIOMINX LeJIei:
® OCBOCHHE 3HAHHUU O (yHIAMEHTAIbHBIX (U3MUYECKUX 3aKOHAX WM MPHUHIIMIIAX, JEKANUX B

OCHOBE COBPEMEHHOM (pU3MUECKON KapTHHBI MUpPa; Haubosiee BaXKHBIX OTKPHITHSIX B 00J1aCTH
(bU3KKY, OKa3aBIINX OIpeIesaIollee BIMsIHIE Ha Pa3BUTUE TEXHUKU U TEXHOJOTHH; METOIaX
HAYYHOTO ITO3HAHUS TIPHUPO/IBI,

® OBJIAZICHWE YMEHHSIMH MPOBOJIUTH HAOIIOJICHNUS, TUIAHUPOBATH M BBITIOJIHITH YKCIIEPUMEHTHI,
BBIJIBUTATh TUIOTE3bl M CTPOUTH MOJEIHU, MPUMEHITH MOJYYCHHbIE 3HAHUS MO (DU3HKE IS
OOBSCHEHHSI PAa3HOOOpPA3HBIX (U3MYECKUX SBJICHHM M CBOWCTB BEIIECTB; MPAKTHUYECKOTO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHWM; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOH
uHbopMaluy;

® pa3BHUTHE MO3HABATEJIbHBIX WHTEPECOB, MHTEJUIEKTYalIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW B
nporecce MPHOOPETeHUs] 3HAHWNW W YMEHHMH 1O (PU3MKEe C HMCHOIB30BAHUEM PA3TUUHBIX
MCTOYHUKOB MH(POPMAIIUN U COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHI;

e BoCHHUTaHHE yOEXIEHHOCTH B BO3MOXKHOCTU TO3HAHUS 3aKOHOB IPUPOJbI; MCIIOJIb30BAHHS
JOCTIDKEHUH (M3MKH Ha OJlaro pa3BUTHs YEIOBEUECKOW IMBHIIM3AINH, HEOOXOIUMOCTH
COTPY/ZHUYECTBA B MPOLIECCE COBMECTHOT'O BBHINIOJIHEHUS 33a4, YBAKUTEIBHOTO OTHOIIEHUS K
MHEHHIO OIIMOHEHTa TpPH OOCYXJICHWU NPOOJIEM eCTeCTBEHHOHAYYHOTO COJCpPKAHUS;
TOTOBHOCTH K MOPAbHO-3TUYECKON OIEHKE MCTOIb30BAHUS HAYYHBIX JOCTH)KCHUI, UyBCTBA
OTBETCTBEHHOCTH 3a 3aIUTY OKPY’KaIOIIEeH CPebl;

® HCIOJb30BAHWE TMPHOOPETCHHBIX 3HAHWW M yYMEHUH JUIS PEIICHHS NPAaKTUYECKUX 3a]ad
MOBCEIHEBHOM JKU3HH, obOecredeHusi 0e30MacHOCTH COOCTBEHHOM JKU3HHU, PallMOHAIBHOTO
NPUPOIOIIONB30BAHNS W OXPAaHbl OKPYXKAIOMIEH Cpeasl W BO3MOXKHOCTSIMH TPUMEHEHHUS
3HAHUM TpU pELIeHUH 3aJa4, BO3HUKAIOUIMX B MOCIeAyIomeld MnpodeccHoHaIbHON
JeSITeITHHOCTH.

B mporpammy BKIIIOUEHO cojepkaHHe, HampaBiIeHHOE Ha (QOPMHUPOBAHUE y CTYICHTOB
KOMITETCHIIUH, HeoOXoauMBIX Jjia kadecTBeHHOro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOIO
o0riero oOpa3oBaHus ¢ MOJIYYEHHUEM CPEJHETO 00ILIero o0pa3oBaHMs — MPOrpaMMbl ITOJITOTOBKH
KBaJIM(ULIMPOBAaHHBIX pabounx, ciayxkaumx (IIIIKPC).



2. OBIIAA XAPAKTEPUCTHUKA YYEBHOM JANCHHUITJINHBI
«DPU3UKA»

B ocHoBe yueOGHON mucuuIUIMHBL «PHU3UKa» JEKUT yCTaHOBKA Ha (OPMUpPOBAHHE Y
00y4JaeMbIX CUCTEMbI 0Aa30BBIX MOHATHI (U3UKU U TMPEACTABICHUN O COBPEeMEHHOHN (hrU3NIecKoi
KapTHHE MHpa, a TaKKe BbIPAOOTKA YMEHUH NpPUMEHATh (U3NYECKHe 3HaHHUA KakK B
npodeCCUOHATIBHOM IeATENFHOCTH, TaK U JUIS PEIICHHS KU3HEHHBIX 3aa4. MHOTHE MOJIOKEHHS,
pa3BuBaeMble (DU3MKOH, paccMaTpUBalOTCd Kak OCHOBAa CO3/JaHUS U HCIOJIb30BaHUSA
MHPOPMALIMOHHBIX Y  KOMMYHUKanMOHHBIX TexHojoruit (MKT) - omHoro wu3 nHambonee
3HAYUMBIX TE€XHOJIOTMYECKUX JOCTHKEHUH COBpeMEeHHOW muBuian3anuu. Pusnka naéT K4 K
IIOHMMAHHUI0O  MHOTOYMCIIEHHBIX  SIBIEHUH M  IPOLECCOB  OKpYy’Karoumero wmupa (B
€CTECTBEHHOHAYYHBbIX 00JacTSX, B COLMOJOIMH, SKOHOMHKE, f3bIKEe, JuTeparype u np.) B
¢usuke (HOpMUPYIOTCSI MHOTHE BHJBI JEATCIBHOCTH, KOTOpPHIE MMEIOT MeTanpeIMeTHBII
xapaktep. K HMM B mepByr ouepelb OTHOCATCS MOJEIMPOBAHHE OOBEKTOB M IIPOLIECCOB,
NPUMEHEHHE OCHOBHBIX  METOJOB  TO3HAHHS,  CHUCTEMHO-WH(OPMAIMOHHBIA  aHaIu3,
dopMynMpoBaHUE THIOTE3, aHAIU3 M CHHTE3, CpaBHEHUE, 0000ILIeHHe, CHCTeMaTh3alus,
BBISIBIICHUE TNPUYUHHO-CIIEJCTBEHHBIX CBS3€H, MOWUCK aHAJIOTOB, YIpPaBlICHHE OOBEKTAMH U
nporeccamMy. VIMEHHO 3Ta JUCHMIUIMHA MO3BOJSET IMO3HAKOMUTH CTYAEHTOB C HAy4YHBIMHU
METOJIaMU MO3HAHUS, HAYYUTh UX OTINYATh TMIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

@dusnka UMeeT OYeHb OOJbIIOE U BCE BO3PACTAIOLIEE YHUCIO MEXIAUCLHUILIMHAPHBIX
CBs3€d, IPUYEM KaK Ha ypOBHE IOHATUMHOIO ammnapara, Tak U Ha ypOBHE WHCTPYMEHTapusl.
Cka3zaHHOe IT03BOJISIET pacCMaTpUBaTh (PU3UKY KaK «METAIUCIIUIUIMHY», KOTOpasi IPe10CTaBIsIeT
MEXIUCUMIUIMHAPHBIA SI3bIK JUISI ONMCAaHUS HAy4HOM KapTuHbl Mupa. Pusuka sBISETCS
cucTeMooOpa3yromuM (HakTOpoM Ui €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB, MOCKOIbKY
¢du3nUeckre 3aKOHBI JISKAT B OCHOBE COJCPIKaHUS XUMHH, OUOJIOTUH, Teorpadun, acTpOHOMUU
U CHElMAJbHbIX JUCLUUIUIMH (T€XHUYECKas MEXaHUKa, 3JEKTPOTEXHUKA, 3JIEKTPOHUKA U JIp.).
VYyeOnas ngucuumumHa «®Pus3uMka»  CcO3JaeT  yHHUBEpcaJbHyIO 0a3zy i U3ydyeHus
o0mienpopeccHOHANBHBIX U CTIEHUABHBIX AUCLUILINH, 3aKJIajbiBas (PyHIaMEHT MOCIIeIyIOIEero
00yueHust ctyienToB. O0anas JOTHYECKON CTPOHHOCTBIO U OMHUPASICh HA SKCIIEPUMEHTAIIbHbBIC
GbakTel yuyeOHas aucuumuHa «@Puszuka» (GOpMHUPYET Yy CTYJIEHTOB HOUIMHHO Hay4yHOe
MUpOBO33peHue. @Pusnka SBISETCS OCHOBOM Yy4YEHHS O MATepUaIbHOM MHUpPE U pellaer
npobiaemMbl  3Toro Mupa. HM3ydeHue (QU3MKH B NPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX
OpraHu3aIMsIX, peaTu3yoIuX 00pa30BaTEbHYIO MPOrpaMMy CpPEIHEro o0Imero oopa3oBaHus B
npenenax ocBoeHuss OIIOII CIIO na 6a3e ocHOBHOro obmero oOpa3oBaHUs, UMEET CBOU
OCOOCHHOCTH B 3aBUCUMOCTH OT MPOPWIst TPOodeCCHOHATHFHOTO0 00pa30BaHUs. DTO BBIPAKACTCS
yepe3 cojepkaHue o0y4yeHMs, KOJMYECTBO YacOB, BBIJCNIEMBIX HA M3Y4YEHHUE OTJIEJIBHBIX TEM
IpOTPaMMBbl, TIIyOWHY WX OCBOEHHS CTyIEHTaMH, 4epe3 OO0BeM M XapakTep MNPaKTHUYECKUX
3aHATHH, BUBI BHEAYIUTOPHON CaMOCTOSITEIbHON pabOThI CTY/I€HTOB.

I[Ipu ocBoennn mnpodeccuit CIIO TexHWUeckoro npoduias NPOPECCHOHATHHOTO
oOpa3oBaHus (Qu3MKa H3yuyaercs Oosee yriayOJieHHO, Kak NmpoduibHas ydeOHas AUCHUIUIMHA,
YUUTBIBAIOIasl crienn(puKy ocBauBaeMbIX MpodeccHil.

B coxepxanum y4yeOHOM IUCHMIIMHBI MO (U3UKE HPU IMOATOTOBKE OOYyYaromUXcs I10
npodeccusiM  TEXHUYECKOTO mpoduiis MpoPecCHOHAIBHOTO 00pa3oBaHus, NPOGUILHON
COCTaBIJIAIOLIEH sBIsieTCST pasfen «OJEeKTPOAWHAMHMKa», T.K. OOJBIIMHCTBO MpodeccHii,
OTHOCSIIIIUXCS K ATOMY NPOQUIII0, CBA3aHbI C JIEKTPOTEXHUKON U 3JIEKTPOHUKOH.

Teopernueckue cBeaeHHUs MO (U3MKE TOMOIHAIOTCS JEMOHCTPALUAMH U J1a0OpaTOPHBIMU
pabotamu. M3yuenue oOmieoOpa3zoBaTtenbHON y4ueOHOU Auciuiuinabl «Dusukay 3aBepinaercs
MOJBEICHUEM HUTOroB B (opMme u(QPepeHIMPOBaHHOIO 3adeTa B paMKax MPOMEXYTOUYHOU
atrectauuu ctyaeHToB B mpouecce ocBoeHus: OIIOII CIIO ¢ momydyenueMm cpenHero oOuiero
obpazoBanus (ITITKPC).



3. MECTO YYEBFHOM JUCHUILIMHBLI B YYEBHOM ILJIAHE

VYueOnast qucruminHa « @u3nkay u3zydaercst B 001eo0pa3oBaTeIbHOM HUKIE Y4eOHOTO IUTaHa
OII CIIO no npogeccun 09.01.03 OnepaTtopsl HHGOPMALIMOHHBIX CUCTEM

4. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIUATIIMHBI

OcBoeHue cojepxaHus yd4eOHON IUCHMIUIMHBI «Du3uka» o0ecrnednBaeT JOCTHKEHUE
00yYaroIyMHUCs CIeIyIOIUX Pe3yabTaToB:
- JIMYHOCTHBIX:
o YyBCTBO T'OP/IOCTH M YBKCHUS K UCTOPUH U JOCTHKECHUSM OTEYECTBEHHOW (DU3MUECKON
HayKH; (PU3MUECKH IPaMOTHOE MOBEACHHE B MPO(ECCHOHATBHON JESITEIFHOCTH U B OBITY TpH
oOpallileHuu ¢ MpudopamMu U yCTPOMCTBaMU;
° TOTOBHOCTh K MPOAOKEHHUIO 00pa30BaHMs M TMOBBIINICHUS KBaIU(pHUKAMU B U30paHHON
npodecCHOHATBHON EATETLHOCTH U 0OBbEKTUBHOE OCO3HAHUE POIH (DPU3MUYECKUX KOMITETEHIUMH
B OTOM;
o YMEHHUE HCHOJb30BATh JOCTUKEHUS COBPEMEHHOW (U3MYECKON Hayku M (PU3MYECKHX
TEXHOJIOTHI JUIA TIOBBIIICHUSA cOOCTBEHHOTO HWHTCIUICKTYAJIBHOI'O pPAa3sBUTHA B BI)I6paHHOI71
npodeccuoHaIbHOMN 1A TeNbHOCTH;

o CaMOCTOSITEIILHO J00BIBATh HOBBIE IS Ce0s1 (PM3UUECKUE 3HAHMS, UCIIONB3Ys JJIS 3TOTO
IIOCTyHHBIe NUCTOYHUKHN I/IH(l)OpMaL[I/II/I;

L] YMCHI/IG BBICTpaI/IBaTI) KOHCTPYKTI/IBHBIC B3aMMOOTHOIIICHUA B KOMaHIC I10 pe[HeHI/IIO
001IMX 3a7a4;

) yMEHHE YIMPaBIATh CBOCH [MO3HABATEIBHON IEATEIBHOCTHIO, MPOBOIUTH CAMOOICHKY
ypOBHﬂ CO6CTBCHHOFO I/IHTCJIJICKTyaHI)HOFO pa3BI/ITI/I$I.

- MeTanpeIMeTHbIX:

L] HCIIOJIB30BAThH pa3HI/I‘{HLIe BUbI HO3HaBaTCHLHOﬁ HNCATCIIBHOCTU  JIA peH_IeHI/ISI

¢dusnueckux  3a7ady, NPUMEHATb OCHOBHBIE METO/AbI IO3HaHMA (HAOJNIIOJEHHE, OIMCAHUE,
M3MEpEHUE, FIKCIIEPUMEHT) AJIs U3YUEHHUS Pa3IMUHBbIX CTOPOH OKPYXKarollel NeHCTBUTENBHOCTH;
. HCIIOJIB30BAaTh ~ OCHOBHBIE  WHTEJUICKTYAJIBHBIE  ONEPALMM: IIOCTAHOBKA  3a/auH,
dbopMyIMpoBaHUE THUIIOTE3, aHAIW3 M CHUHTE3, CpaBHEHHE, O00O0OlIeHHe, cHucTeMaTh3alus,
BBISIBJICHHE IIPUYMHHO-CIIEICTBEHHBIX CBS3€H, MOUCK aHAJIOIrOB, (POPMYJIUPOBAHNE BBIBOJOB AJIs
U3yUYeHHs] pa3IMYHBIX CTOPOH (pU3MYECKHX OOBEKTOB, (U3MYECKUX SIBICHUH M (PU3HUECKUX
IIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTAJIKUBAThCS B MPO(PECCUOHAIBHOM cdepe;

. YMEHHUE TeHepUPOBATh UACH U ONPEICIATh CPEICTBA, HEOOXOAUMBIE ISl MX Pean3allny;
. WCIIONIb30BaTh pa3/IMYHble HMCTOYHMKHM [UIsl MOJIydeHUs (u3nyeckoil wuHpopmanuu,
YMEHUE OLICHUTH €€ JOCTOBEPHOCTb;

. aHAJTM3UPOBATh U MPEACTABIATh HHPOPMALIMIO B PA3IMUHBIX BUJAX;

. nyONIMYHO TPEACTaBIATh Pe3ybTaThl COOCTBEHHOTO MCCIIEOBAHUS, BECTU JUCKYCCHHU,

JIOCTYITHO U TAPMOHHMYHO COYeTas coJepxKaHue U GopMsbl ITpeICTaBIsseMOl HHPOpMaLUH.

- IpeAMEeTHBIX:

. c(OPMHPOBAHHOCTh MPEACTABICHUNA O POIM U MecTe (PU3UKU B COBPEMEHHON Hay4HOMH
KapTHHE MUpa; NOHMMaHWE (U3NYECKOMN CyIIHOCTH HalaoJaeMblx BO BceneHHON —sBIEHU;
NOHUMaHue posd (GU3UKM B (OPMHUPOBAHUM Kpyro3opa M (YHKUHMOHAIBHON TIPaMOTHOCTHU
YeJI0BEKa I pEICHUS IPAKTUYECKUX 3a/1a4;

o BJIA/ICHUE OCHOBOIOJIATAIOIMMH  (PU3UYECKHMMM MOHATUSAMH, 3aKOHOMEPHOCTSAMH,
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3aKOHaMH U TCOPUAMH, YBEPECHHOC HCIIOJIb30BAHUC (1)H31/I‘-IGCKOI>1 TCPMHHOJIOTUHU U CUMBOJIUKH;

. BJIa/ICHUE OCHOBHBIMH METOJAMU HAy4YHOI'O IO3HAHUS, MCIOJIb3YEeMbIMH B (U3UKE:
HaOJII0ICHUE, ONIUCAHUE, U3MEPEHUE, DKCIICPUMEHT;
. yMeHHsl 00pabaThiBaTh pe3yJbTaThl M3MEPEHUN, OOHAPYKMBATh 3aBUCUMOCTb MEXIY

(bU3HYECKUMU BETMUYNHAMU, OOBSICHITD MOJIYYCHHBIC PE3YJIbTATHI U JeNIaTh BHIBOIBI,

¢ chOpMUPOBAHHOCTh YMEHUS peuiaTh PU3NUECKUE 3a/1a4U;
° c(OPMUPOBAHHOCTh YMEHUS MPUMEHSThH TOTYUYSHHBIC 3HAHUS JJIs1 OOBSICHCHHSI YCIOBUN
npoTeKaHusi (GU3NYECKUX SBJICHUW B MPUPOJE, B NMPOPECCHOHATHHOU cdepe W I MPUHATHUS
MPAKTUYECKUX PEIICHUI B IIOBCEHEBHOW KU3HU;
° c(hOpPMHUPOBAHHOCTh COOCTBEHHON MO3UITUH 110 OTHOIICHUIO K (U3NYEeCKOi HH(DOpMAaIHH,
MOJIy4a€MOM U3 Pa3HbIX HCTOYHHUKOB.

5. TEMATUYECKOE IIJTAHUPOBAHME U COJIEP’)KAHUE
YYEBHOW JJUCLUATIIMHBI
(TEXHUYECKUI [TPOPUJIb
[TIPO®ECCUOHAJIBHOI'O OBPA30OBAHUY)

5.1. PexomeHayeMoe KOJM4YECTBO YaCOB Ha OCBOEHHME NMPOrpaMMbl y4eOHOIl
AUCHUIIJIMHBI
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyuarorerocsi 174 4acoB, B TOM YHUCIIE:

00s13aTeIbHON ay TMTOPHOH yueOHO# Harpy3ku oOydaromierocs: 134 gacos;

CaMOCTOSTENILHOM paboThl 0Oy4Jaromerocs 40 gacos.

5.2. O0beM yueOHOM TUCHMIIIMHBI ¥ BU/AbI Y4e0OHOH padoThI

Bup yuedHoii padoThl O0bem yacoB
MakcumanbHas yyeOHasi HAarpy3Ka (Bcero) 174
Oobs13aTe/IbHAs AyIMTOPHAsA Y4eOHAasi HArpy3Ka (Bcero) 134
B TOM YHCJIE:
Jlex1mmoHHbBIE 3aHATHA 56
IIpakTHyeckue 3aHsATus 78
KOHTPOJIbHBIE pabOThHI
CamocrosiTeJibHbIe Pa00ThI 40
Hmozosas ammecmayus 6 popme ougpepenyuposannoco 3auéma 2







5.3. TemaTu4ecKkuil IVIaH U coep:KaHNe YIeOHOU TUCHUIINHBI PU3NKa

HaumeHnoBanue HaumeHnoBaHue TeM U coiepkaHue yueOHOro Marepuasa, 1abopaTopHble U MpaKkTHUeCKue paboThl, Oo0Bbem YpoBeHs
pa3aesioB camMoCTosITeNIbHAs paboTa 00yJarOIIUXCs, KypcoBas padoTa (IIpOeKT) 4acoB OCBOEHUS
(ecau npedycmompenvt)
1 2 2 6
Bsenenue 1 | ®dusuka-Hayka o mnpupopae. EcTecTBEHHOHayuyHBI METOJ IIO3HAaHUS, €r0 BO3MOXHOCTH H 2 2

IpaHMLbl TPUMEHUMOCTH. MozenupoBaHue (pU3NUECKUX SIBICHUN U MPOLECCOB DKCIEPUMEHT U
TEOpUsl B NpOILECCE MO3HAHUSA NMPHUPOAbI. Poiib dKCIIEpUMEHTa M TEOPUM B IPOLECCE MO3HAHMUS
npupoibl. Puzndeckre 3aKoHbl. OCHOBHBIE 2JIEMEHTHI (DU3MYECKON KapTHHBI MUPA.

2 | ®usnyeckas BeauunHa. [lorpemHocTn u3MepeHuit GU3NUecKux BenuunH DU3nyecKue 3aKOHBI.
I'panuiibl npuMeHUMOCTH (PU3NYECKUX 3aKOHOB [loHATHE O pU3MUECKOM KapTUHE MHpa. 3HauUEHHUE
(U3MKK IPU OCBOCHUU MPOodeccHii U cenruanbHOCTEH.

Pa3pmea 1. 38

MexaHuka

Pa3zpnen 1.1. Coaep:xxanue y4eOHOro MaTepuaJia 12 2
Kunematuka 3 | Mexanuyveckoe aBu:KeHne. Mexannka. MarepraibHas TOUKA.

4 | Hepememenue. I1yrs, Cucrema orcuéra. Tpaekropusl.

5 | PemieHue 3a1a4 HA NPOEKIUI0 BEKTOPOB.

6 | PapHoMepHOe mnpsiMOJIMHelHOe ABM:AKeHHe. PaBHOMEpHOE W HEPABHOMEPHOE IBUIXKEHUE U
rpaduyeckoe onucanre. OTHOCUTEIBHOCTh ABMKEHUA. CKOPOCTh U €€ BUIIBI.

Penienue 3a1a4 Ha paBHOMEpPHOe NPSAMOJIMHEITHOe IBUKeHH e,

Yckopenne. I'paduueckoe onucaHue.

9 | PaBHomepeMeHHOe IBHKeHHE. BHIbI TBHKEHHS.

|

o0

10 | Pemenue 3a1a4 HA pABHONEPEMEHHOE IBHKEHHE.

11 | CBoGoanoe manenue. JIuxenune Teina, GPOIIEHHOTO MO/ YIIIOM K TOPH30HTY.
12 | Pemienne 3a1a4 Ha cBOOOAHOE MaJeHHE TeJI.

13 | PaBHOMepHOe [BH:KeHHE MO OKpY:KHOCTH. IleHTpocTpemurenbHoe yckopenue. Ilepuon.

Yacrora. [lepuognyeckoe npuxeHue. JIuHeiHas CKOpOCTb.

14 | PemieHue 3a1a4 HA pABHOMEPHOE JIBUKEHUE M0 OKPYKHOCTH.

15 | JIabopatopHas padota Ne 1 «Pacuér u uaMepeHure CKOpoCTHu TeJiay 1

16 | KontpoJsbHasi padora no reme « OCHOBbI KHHEMATHKMN» 1
CamocrosiTesbHAas padoTa 4

Paszpnen 1.2. Coaep:xxanue y4eOHOro MaTepuasia 9 2

17 | IlepBblii 3axkoH HeroTona. Cnoxenue cuit. Macca. Ummynbc.




Bropoii 3akon HeroToHa..OCHOBHOM 3aKOH KJIacCHUecKoW AMHaMUKU. CIocoObl U3MEpEHUs

18 maccel Tesl. Maepiusi. Macca.

19 | Tpernii 3akoH HproToHA.

20 | Pemienue 3ag1a4 Ha 3akoHbl HbloTOHA.

21 | 3akoH BceMMPHOro TAroTenus. [ papurairionnoe nosie. ['paBUTaIIMOHHAS IOCTOSTHHAS

22 | Cunaa TsikecTH. Bec Tena. HeBecomocTs.

23 | PemeHue 32124 HA 3aKOH BCEMHPHOTO TATOTEHHSI.

24 | Cuasl B mexanuke. Cuna ynpyroctu. Jlebopmanus. 3akon ['yka. Cuna TpeHusl.

25 | Pemienue 3a1a4 HA CHJIbI.

26 | JlaGopaTtopHas padora Ne 2 «/M3mepenue yckopeHust CBOOOIHOTO MaICHUS 1

27 | JlabopatopHas padora Ne 3 «M3mepeHne macchl Tenay |

28 | JlabopaTtopHasi padora Ne 4 «VccnenoBanune 3aBUCUMOCTH CUJIBI TPEHUS OT BECa TEJIay 1

29 | KonrpoJabHas padora no reme «/IlnHaMuKa 1
Paszgea 1.3. Conep:kaHue y4eOHOI0 MaTepHuaJia 8 2
3aKoHBI COXpaHeHUst | 30 | MmmyJibe. 3aK0OH coXpaHeHHsi HMIyJbea. Vvmyise citsl. iMmmyiisc Tena.
B MCXaHUKE 31 PeakTuBHOE ABHKeHHE. PacuéT TpaekTOpuil KOCMHYECKUX KOpadel, IPOEKTUPOBAHUE

COOPYKECHHIA.

32 | Pemenue 3a1a4 Ha 3aKOH COXPAHEHHS UMITYJIbCa.

33 | Pa6ora cuabl. PaGoTa MoTeHIUANBHBIX CUIl. MOIIHOCTS.

34 | Dueprus. Kunetnueckas sneprus. [loreHunanbHas sueprusi. Buasl sHepruu.

35 | 3akoH coxpaHeHusi JHeprum. [[pruMeHeHre 3aKOHOB COXpaHECHMUSI.

36 | Pemenue 3a1a4 Ha pa0doTy U MOIIHOCTb.

37 | PemieHue 3a1a4 Ha 3aKOH COXPAHEHUS JHEPIrHH.

38 | JlabopaTopHasi padora Ne 5 «M3ydyeHue 3aKkoHa COXpAaHEHUS UMITYJIbCa» 1

39 | JlabopaTtopHuasi padora Ne 6 «/3yuenue 3aKkoHa COXpPAHEHHS] MEXAaHHUUECKOM SHEPT U 1

40 | KonTpoJsbHas padora no teMe «3aKOHbI COXpPAHEHHD) 1

CamocTosiTesibHasi padoTa 5

Paznea 2. 24
MonekynsgpHas
¢busuka.
TepMoauHamMuka.
Pazpnen 2.1. Copep:xanue yueOHOro MaTepuasa 8 1
OCHOBBI 41

OcHoBHble noJio:kennss MKT. Pazmepsl 1 Macca MOJIEKyJl U1 aTOMOB. BpOoyHOBCKOE JIBHKEHUE.
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MOJIEKYJISIPHO-
KUHETHUYECKON
Teopuu. MneanbHbii
ra3

Huddysus.

42 | ArperaTHble cOCTOsIHHUSI BemiecTBa. CWIbl M 3HEPIUs MEKMOJIEKYJISIPHOTO B3aMMOJECHCTBHUSL.
Crpoenuu ra3000pa3HbIX, )KUIKUX U TBEPABIX Tell.

43 | OcnoBHoe ypaBHenne MKT. Ckopoctu aBHXKEHHS MOJIEKYJ M UX U3MepeHue. MaeanbHblil ras.
JlaBnenue rasza. Temneparypa u ee U3MEepeHHUE.

44 | Pemenue 3a/1a4 110 MOJIEKYJISAPHOI (pu3nKe.

45 | AGCOIIOTHBIM HYJIb TeMmeparypbl. TepMonnHamuyeckas mikana TtemiepaTrypsl. CKOpoCTb
MoJieKyJ rasa. TemnepaTypa u ee U3MepeHHe.

46 | YpaBHeHHe COCTOSIHUSI HAeaJbHOro. CBs3b MEXIy IaBICHHEM M CpPEIHEH KHUHETUYECKOU
SHEpruer MoJIeKyJI raza. MoJisipHasi ra3oBasi HOCTOSTHHASL.

47 | I'a30BbIe 3AKOHBI.

48 | Pemenue 3a1a4 no MoJIeKyJISIpHOi pu3uKe.

49 | JladbopaTopnasi padora Ne 7 «IIpoBepka 3akona boitigs — Mapuorra»

CamocrosiTesbHas padora

Paznen 2.2. Conep:kaHue y4eOHOI0 MaTepHuaJia 1
OcHOBBI 50 BuyTtpennsis 3Heprusi. Pabora B TepmomuHamuike. Pabota u Temora kKak (OpMBI Mepenadn
TEPMOJIUHAMUKHU SHepruu. TemioeMKOCTb. Y ieJapHas TEMI0EMKOCTb.
51 IlepBbIii 3aKk0H TepMoauHAMMKH. [Ipumenenue | 3akoHa TEPMOAMHAMHUKU K HM3O0IPOLIECCAM.
Anmabatuslii mpouecc. HeoOpatumMocTh nmpoiieccoB B MpUpojie. Y paBHEHHE TEIJIOBOTO OalaHca.
HMpunuun geiicrBus TemaoBbIX aBuraresaeid. KIIJ{ remioBbix aBurarene. Bropoe Hauano
52 | repmoauHaMuku. TepMoauHaMUYecKas IIKajla TeMIepaTyp. XOJOAWIbHbIE MallWHbI. TerioBbie
neuratenn. OxpaHa IpUpoIbL.
53 | Pemienue 3a1a4 1o TepMOAMHAMHUKE.
Paszgen 2.3. Coaep:xaHue y4eOHOro MaTepuaJia 2
CaoiicTBa mapoB HacplmeHHblii map 4 ero cBoiicrBa. HacelllleHHbIE W HEHAChILIEHHbIE napel. Mcmapenue u
54 | KoHIeHcaLus. [TapooOpazoBanue. AOCONMIOTHAS W OTHOCHUTEIbHAs BJIAXKHOCTH BO3Ayxa. Touka
pocel. Kunenue. 3aBUCHUMOCTb TeMIEpaTypbl KUIEHUA OT JaBiieHus. lleperpeTwiii map u ero
WCIIOJIb30BAHUE B TEXHUKE.
55 | JlabopaTtopHas padora Ne 8 «l3mMepeHure BIaXHOCTH BO3AYXa»
Pa3znen 2.4. Coaep:xanue y4eOHOro MaTepuaJia 2
CgoiicTBa Cula TMOBEPXHOCTHOIO HATSKeHHMsl. XapaKTEPHUCTHKA JKHAKOTO COCTOSIHUSI BEIIECTBA.
KUJIKOCTEHN 56 | [IoBepXHOCTHBII CIIOH JKMAKOCTU. ODHEpPrusi MOBEPXHOCTHOTO ClosA. SIBIEHHS Ha TpaHULE
KHUJIKOCTH C TBepabIM TestoM. Kammsipasie siBinerunsi. CMauynBaeMOCTh U HECMAauyHWBaeMOCTb.
57 | JlabopaTopHasi padota Ne 9 «/3mepenne kodpbuIneHTa MOBEPXHOCTHOTO HATSKEHUS
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l KUIKOCTH»

Paszgen 2.5. Conep:kaHue y4eOHOTr0 MaTepHuaJia 3 2
CaolicTBa TBEPBIX 58 | Mexanuyeckue cBoiicTBa TBepAbIX Tesl. Kpucrammueckue u amopdHbie Tena XapakTepucTHKa
Te TBEPJOTO COCTOSHUSI BelIecTBa. YIPYrue CBOMCTBAa TBepAbIX Tesl. 3akoH ['yka. MexaHuueckue
CBOWCTBA TBEPJbIX TEIL.
59 | TenJioBoe pacuiMpeHHe TBEPAbIX TeJl U sKUAKOcTeill. [InaBieHne u KpucTauM3alms.
60 | Pemenue 3axa4 Ha 3akoH I'yka.
61 | JlabopaTtopnas padora Ne 10 «M3yuenne moayns FOura» 1
62 | JlabopaTtopHas pa6ora Ne 11 «HabmroieHrne pocta KpUCTAIIIIOB U3 PACTBOPay» 1
63 | JlabopaTopHasi pabora Ne 12 «OnpeneneHrie NI0THOCTH TBEPAOTO TEIay 1
64 | KonTpoabHas padora no teMe «TenjioBbie siBJEeHUs 1
CamocrosiTesbHas padora 5
Pasnean 3. 54
DNeKTpOANHAMHUKA
Paszpnen 3.1. Coaep:xanue y4eOHOro MaTepuaJia 14 1
DIIEKTPUYECKOE 65 | DuekTpuyecknii 3apsii. 3aKOH COXPAaHEHHUsl YIEKTPUYECKOro 3apsiia. DJEKTpU3alus Tell.
oJie DOnemeHTapHbie YacTullbl. [I[puMeHeHne dIeKTpU3ayu B ObITY M MPOU3BO/ICTBE.
66 | 3akon Kymaona. Toueunblii 3apsna. JudmekTpudeckass MNPOHULIAEMOCTh cpenbl. ['paHuULbI
MIPUMEHUMOCTH 3aKOHA.
67 | Pemienue 3aga4 Ha 3akoH Kyiona.
68 | DaekTpuyeckoe moJie. HanpspkeHHOCTD 3eKTpUYecKoro mosist. [IpuHIMI cyneprio3uiiui mojiei.
69 | Pemienue 3a1a4 Ha HANPSKEHHOCTD YJIEKTPHYECKOI0 MOJIsl.
70 | Ilorenunuan. PabGora cum  ANEKTPOCTATUYECKOTO  MOJsA.  Pa3HOCTH  MOTEHIIMAJIOB.
DKBUIOTEHIIMATBHBIE TTOBEPXHOCTH. CBS3b MEXKAY HAMPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMATIOB
IEKTPUYECKOTO TOJISL.
71 | PemieHnue 3a1a4 HA pa3HOCTh NOTEHIIHAJIA.
72 | IIpOBOAHUKH M IMIJIEKTPUKH B JJIEKTPHUYECKOM M0Jie. /[U3IeKTPUKH B DJIEKTPUUYECKOM TOJIE.
73 | lonsipu3zanusi AMIJIEKTPUKOB. [IpOBOIHIKY B 2JIEKTPHUUECKOM TOJIE.
74 | QaekTpoeMkocTh. KoHIEHCATOPBI.
75 | CoennHeHne KOHAECHCATOPOB B 0aTapelo.
76 | DHeprusi 3apsizKeHHOI0 KOHJAEHCATOPA. DHEPTHUsl JICKTPUYECKOTrO TOJISL..
77 | PemieHue 32124 HA 3JIEKTPOEMKOCTh KOHIEHCATOPA.
78 | Pemienue 3a1a4 Ha YJHEPIrUI0 KOHJAEHCATOPA.
79 | KoutpoJbHasi padoTa mo reMe «JeKTPOCTATHKA 1
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| CamocrosiTesibHas padora

Pazgen 3.2. Conep:kaHue y4eOHOTr0 MaTepHuaJia 13 2
3aKOHBI 80 | OcHOBHBIE MAPAMETPHI YJIEKTPUYECKHUX IeNeil MOCTOSTHHOT0 TOKA.
MTOCTOSTHHOTO TOKa Cuna ¥ II0THOCTh TOKA, HANPSHKEHHE. Y CIIOBHUS CYIIECTBOBAHMSI SJICKTPUUECKOTO TOKA.
3akon Oma I yyacTKa 1en. 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTHBIICHUS OT MaTepuaa,
81 | mMHBI W TUIOHMIAAM TIOTIEPEYHOTO CEUEHHUs MPOBOJHUKA. 3aBHCUMOCTh OSJEKTPUUECKOTO
COTNIPOTHUBIICHUS TIPOBOJIHUKOB OT TEMIIEPATYPHI.
82 | Pemienue 3aga4 Ha 3aKoH OMa.
33 JuiekTpudeckne nenu. [Ipumenenne 3akoHa Oma sl MOCIIENOBATEIHLHOTO W TMapaJIeIHLHOTO
COEIMHEHHSI.
84 | Pemienue 32124 Ha MOCJIeI0BATE/IbHOE COeIUHEHHE ITPOBOAHUKOB.
85 | Pemienue 3a1a4y Ha napaJjjiejibHOe COeJUHEHUE MPOBOTHUKOB,
86 | Pabora u MomHoCcTh TOKA. TemioBoe aeiictBue Toka. 3akoH Jxoyns—JleHua.
g7 3akon Oma aas moaHod wmenu. 3. J[.C. wucrounmka Toka. CoeaUHEHHE HCTOYHHKOB
INEKTpUYECKOi dHepruu B OaTapero. KopoTkoe 3aMbIKaHueE.
88 | Penienue 3a1a4 HA TEIJIOBOE JeliCTBHE TOKA.
89 | Pemenue 3agau na JJ/IC.
90 DJIeKTpUYecKHii TOK B MOJYNPOBOIHUKAX. [lomynpoBOIHUKM p - U n - TUMA. DIEKTPOHHO-
JTBIPOYHBIN TTEPeX0]1 M ero cBoicTBa. COOCTBEHHAS MPOBOJAMMOCTD MOTYNPOBOTHUKOB.
91 | HoaynpoBoaHHKOBbIe NPUOOPBbI. XapaKTEPUCTUKA U IPUMEHEHHE TPUOOPOB.
92 | PemieHue 3a1a4 Ha 32AKOHbI NIOCTOSIHHOT'O TOKA.
93 | JlabopaTtopnasi padora Ne 13 «M3yuenne 3akona Oma Jij1sl yyacTKa IeNH, MOCIeA0BaTeIbHOTO U 2
94 | mapaienbHOro COeTMHEHHS MPOBOIHUKOB)
95 | JlabopaTtopuasi padora Ne 14 «Onpenenenue 3/]C v BHyTpEHHETO COMPOTUBIICHHS] HICTOYHUKA 1
TOKa»
96 | JlabopaTtopnasi padora Ne 15 «Onpenenenune kordpuieHTa mojge3Horo 1eUCTBH 1
INEKTPUIECKOTO YaHHUKA
97 | JlabopaTtopuasi padora Ne 16 «OnpeneneHue pabOThI U MOIITHOCTH JIAMITbI HAKAJTUBAHHMS) 1
98 | KouTpoabHas padoTa 1o teme «3aKOHbI IOCTOSIHHOTO TOKa» 1
CamocrosiTesibHas padora 4
Pa3nen 3.3. Coaep:xaHue yueOHOro MaTepuaJia 12 1

MarunutHoe 1ose
TOKa

99

MarautHoe moJie. BzanmoeicTBie TOKOB.

100

BekTOp MHAYKIMHM MArHMTHOrO moJjs. IIoCTOsSHHBIE MAarHWTBI MU MAarHUTHOE IIOJIE TOKA.
Buxpesoe noue.
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101

Pemienne 3a1a4 Ha BEKTOP MATHUTHOM MHIYKIMH.

102 | 3akon Amnepa. /[eiicTBHe MArHUTHOTO MOJIsl Ha NPSAMOJMHEHHBIA TPOBOJHUK C TOKOM.
103 | IlpumeHeHue 3aK0Ha AMmepa.
104 | DaexkTpou3sMepuTeabHbIEe IPUOOPHI. [ POMKOTOBOPUTEIID.
105 | IIpuHIuUN JeiicTBUS YJIEKTPOABUIaTE .
106 | Pemienue 3a1a4 Ha cliIy AMnepa.
107 | Cuna Jlopenuna. [[elicTBUE€ MarHUTHOTO TOJISI HA JBMOXKYIIMICS 3apsan. OnpeneneHue yaeabHOro
3apsa.
108 | YckopuTeu 3apsizKeHHbIX YaCTHII.
109 | Pemenue 3ana4 Ha cuiy Jlopenua.
110 | Pemenne 3a1a4 Ha MATHATHBII IIOTOK.
Pa3nen 3.4. Coaep:xaHue yueOHOro MaTepuaJia 6 2
OneKTpOMarHuT- 111 | MarHuTHBIH OTOK. [IpMeHEHHEe MarHUTHOTO TIOTOKA.
Hast THAYKIHAS 112 | DnekTpoMarHuTHasi MHAYKIUsA. BuxpeBoe 31eKTpuueckoe noJe.
113 | CamouHayKIMsA. DHEPTHUsI MArHUTHOTO TOJIS.
114 | DHeprusi MATHUTHOIO MOJISL.
115 | Pemienue 3a1a4 HA 3JIEKTPOMArHUTHYI0 HHAYKIIHIO.
116 | Pemenue 3a1a4 Ha CAMOMHIYKIIHIO.
117 | JTabopaTopHasi padora Ne 17 «M3ydeHue sBJIeHUS 3JIEKTPOMATHUTHON MHIYKIIHH 1
118 | KonrpoabHasi padoTa no remMe «JIeKTPOMATHETHU3M» 1
CamocrosiTesibHas padoTa 4
Paznen 4. 25
Konebanus u BOHBI
Paznen 4.1. Coaep:xxaHue yueOHOro MaTepuaJia 4 2
Mexanunueckue 119 | KosebdaTtenbHoe qBH:KeHUE. ['apMOHUYECKUE KOICOAHMSI.
KOJICOaHH s 120 | CBoOoaHbIe MEXaHUYECKHE KOJIeOanusl. JIMHEHBIE MEXAHUUECKHE KOJIEOATEIBHBIE CUCTEMBL.
121 | Beiny:k/1eHHbIEe MeXaHUYeckHne KoJedanus. [Ipespaienre sHeprun npu KoiuedareabHOM
nBukeHnd. CBOOOTHBIC 3aTyXaIOIINE MEXaHUYECKUE KOJICOaHMsI.
122 | PemieHue 3a1a4 Ha MeXaHU4YeCKHe KOJe0aHusl.
123 | JIaGopaTopHas padoTa no teme Ne 18 «I3yueHne 3aBUCUMOCTH Niepro/ia KoeOanuit 1
MasITHUKa»
Pa3nen 4.2. Coaeprxanue y4eOHOIro MaTepuaJia 4 1
Ynpyrue BogHbI 124 | Buabl BoJIH. [Tonepeynbie 1 IpO10IbHBIEC BOJHBI. XapaKTEPUCTUKHU BOJHBI. Y paBHEHHE MIOCKOM

Oeryiiei BOJHBI.
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125

HNutepdepennns u 1udpakuus BOJIH. 3BYKOBbIE€ BOJIHBI.

126 | YabTpa3ByK M ero npumenenue. Mlubpa3Byk u ero npuMeHeHHeE.
127 | Pemienune 3a1a4 Ha MeXaHU4YeCKHEe BOJIHBI.
CamocrosiTesbHasi padora 3
Pasznen 4.3. Conep:kaHue y4eOHOT0 MaTepHuaJia 11 1
OnexkrpoMaruuTHele | 128 | CBoOOMHBIE YJIeKTPOMArHUTHBIE KoJiedanus. [IpesparieHre SHEpPriun B KOiIe0aTeIbHOM
KosebaHus KOHTYpe. 3aTyXarollue IeKTPOMarHuTHeIe Koiebanus. [ 'eHnepatop HezaTyXaromux
AJIEKTPOMArHUTHBIX KOJICOaHUH.
129 | BpIHyXK/1eHHbIE 3JIEKTPOMATHUTHBIE KOJIe0aHNsl. AHAJIOTUS MEXK/y MEXaHUUYECKUMU U
3JIEKTPOMAarHUTHBIMU KOJI€OAHUSIMU.
130 | KoaebaTeabHblidi KOHTYP. DopMyra TomcoHa.
131 | Pemienne 3aga4 Ha popmyay Tomcona.
132 | IlepeMeHHBIH 3JIeKTPUYECKHIl TOK. | 'eHepaTop epeMEHHOI0 TOKa.
133 | 3akon OMa /1151 2JIEKTPUYECKOM 1eNH NMepeMeHHOro Toka. PaboTta 1 MOIITHOCTh IEPEMEHHOTO
TOKa.
134 | EMKOCTHOEe M HHAYKTHBHOE CONPOTHBJICHUS NEPEeMEHHOr0 TOKa. ['eHepaTopsl TOKa.
135 | Pemienue 3a1a4 Ha éMKOCTHOE M HHAYKTHBHOE CONPOTHBJICHHS.
136 | Tpancopmatopsbl. TOKH BBICOKON 4acTOTHI.
137 | IlosnyyeHue U nepeaaya 3J1eKTPoIHeprum. PacnpeiesieHue 3J1eKTPOIHEPTHH.
138 | Pemienune 3a1a4 Ha 3J1eKTPOMArHUTHbIE KOJIeOaHHUsI.
Pasznen 4.4. Conep:kaHue y4eOHOT0 MaTepHuaJia 4 2
OnexkrtpoMaruuTHeie | 139 | DaekTpoMarHuTHbIe BoJHBI. BuOparop ['epria. OTKpBITHII KOJIEOATSIBHBII KOHTYP.
BOJIHBI 140 | M300perenue paguo A.C. [lonoBbiM. [loHsiTHE O paguOCBsI3H.
141 | IlpuMeHeHHe 31eKTPOMATHUTHBIX BOJIH. [IpuHimn paguoreneoHHOM CBSI3H.
142 | JIadopaTopHasi pa6oTraNe 19 «HIyKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHUS B LIETIH 1
IIEPEMEHHOTO TOKa»
143 | KoutpoabHas padora no teme «Kosebanus u BoJIHbD) 1
CamocrosiTesibHas padora 4
Paspean S. 11
OnTuka
Paszgen S.1. Conep:kaHue y4eOHOTr0 MaTepHuaJia 5 1

IIpupona ceera

144 | PazBuTHe B3I/I8/10B HA mpupoay cBeta. CKOpOCTh paclpoCcTpaHEHUsl CBETA.
145 | 3akoHbI OTPas)KeHHUs U NpeJIoMJIeHus cBeTa. [lojiHOE oTpaxeHue.
146 | JIunsbl. ['1a3 kak onTuyeckas cucreMa. OnTuyeckue npuoophl.
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147

Pemenne 3aqa4 Ha popMyJ1y TOHKOM JIMH3BI.

148 | JlabopaTtopuasi padora Ne 20 «OnpeneneHue rIaBHOTO (PoKyca JTUH3B) 1
Pa3nen 5.2. Copaeprxanue yueOHOro MaTepuaJia 5 2
Bonnossle cBoiicTBa | 149 | UuTepdepennus cBeTa. KOrepeHTHOCTh CBETOBBIX Jydeil. IHTep(hepeHIus B TOHKUX TUICHKAX.
CBETa [Toocer paBHo#t TommuHbl. Kombnia Herotona. Mcnonbs3oBanue wHTepdEpeHINN B HayKe W
TEXHUKE.
150 | Iudpakuus cBera. Judpakius Ha menu B MapauielbHBIX TydaX. JudpakinuoHHas pemieTka.
Ilonatue o ronorpaduu. [lomspuzauus mnomepeuHslx BodH. [lomspuszauus cBeta. [lBoliHoe
aydenpesniomiienue. [lonsiponipl.
151 | Incnepcusi ceera. Buabl ciekTpoB /lucniepcuonHslil ciekTp. CnekTpbl ucmyckanus. CeKTpbl
MOTJIOLEHUS
152 | Pemienue 3a1a4 Ha AU(PPAKIMOHHYI0 PEHIETKY.
153 JlaGopaTopnas padora no teme Ne 21 « OnpeaesieHue JJIMHBI CBETOBOW BOJIHBI C TOMOIIBIO 1
JTU(PPAKIIMOHHOM PEIISTKID
154 | KoutpoJsbHasi pabota no teme «OnTuKa 1
CamocrosiTesibHast pabora 4
Pa3neu 6. 13
DNIeMEeHThI
KBaHTOBOM (PU3UKHU
Paznen 6.1. Conepsxanne y4eGHOro MaTepuasia 3 1
KganTosas ontuka 155 KsanrtoBasi runore3a Ilnanka. Buernuii horosnexrpudeckuit g dext. BuyTpenHmit
dhoTorddekr.
156 | ®oToHbI. THIEl HOTOIIEMEHTOB.
157 | Pemienue 3axa4 Ha ypaBHeHHe D HIITEHHA.
Pa3nen 6.2. Conep:xaHue yueOHOro MaTepuasia 2 1
®dusuka aToma 158 | Pa3BuTHe B3IVISi10B HA CTPOCHHE BelIeCTBA. 3AKOHOMEPHOCTH B @TOMHBIX CIEKTPax BOJOPOJIA.
159 SAnepuas moaean aroma. OnbiTel O. Pezepdopna. Moaens aroma Bogopoaa 1o bopy.
KBaHTOBBIE reHEPATOPBI.
Pa3znen 6.3. Conep:kaHue y4eOHOT0 MaTepHuaJia 8 2

®duznka aToOMHOTO
spa

EcrecTBeHHasn PAaAN0aKTUBHOCTD. 3aKoH PAAOAaKTUBHOIO pacriaaa. CnocoObl Ha6JIIOII€HI/I$I u

160
perucTpanuu 3apsbkeHHbIX yactull. Dddext BaBunosa — YepeHkosa.
161 | Pemienue 3a1a4 Ha eCTECTBEHHYI0 PA/IHOAKTHBHOCTb.
162 | CTpoeHHe aTOMHOIO siipa. JHeprus cBsa3u. Anepusie cuibl. Jedekt maccol
163 | PemieHue 3a1a4 Ha siiepHble peaKIHM.
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HCKyCCTBeHHaH PaAHOAKTUBHOCTD. I[eJICHI/IC TAXKCIIBIX SAACP. L[eHHaH AACpHad peaKuusl.

164
YrpasnsieMas LENHAsi peaKIusl..
165 | Pemienue 3a1a4 Ha JHEPIrUI0 CBSA3H.
166 SAnepublii peaktop. [lonyueHne pagnoakTUBHBIX H30TONOB U WX MpUMeHeHHe. buonoruueckoe
JIEICTBHE PaAMOAKTUBHBIX U3JyUyeHUI. DJIeMEHTapHbIE YaCTHUIIbI
167 | KonTpoJjbHas padoTa 1o TeMe «JieMeHTbl KBAHTOBOH (PM3MKHN» |
CamocrosiTesbHAs padoTa 4
Paspnen 7. 7
DBOIIOHS
Bcenennon
Paszpnen 7.1. Coaep:xaHue yueOHOro MaTepuaJia 3 /
Crpoenue u 168- 2
Hama 3Be3anas cucrema — l'asakruka. Sapo rajakTuku.
pa3BuTHE 169
Bcenennon N 1
170 | beckoneunoctb Beenennoid. [[pyrue ramakTuku.
Pazpen 7.2. Conepskanue y4eGHOr0 MaTepHasia 4 1
OBOIIOLHA 3BE3]. 171 | Tepmosinepublii cunTe3. JHeprusi CosiHua u 3Be31. [Ipo0iema TepMosIepHON HYHEPTeTHKY. 2
I'nnoresa -
172 | Illpoucxo:xxknenne CotHeuHOM cucTtembl. [l1aHeThI.
MIPOUCXOKACHHUS
ConHeyHoi 173 | {nddepenunpoBanHbIii 3aueT 1
CUCTEMBI 174 | InddepeHuupoBaHHBIH 3a4eT 1
Bcero: 174
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6. XAPAKTEPUCTUKA OCHOBHBbBIX BUJOB JEATEJIBHOCTH
CTYJAEHTOB HA YPOBHE YUEBHBIX JEUCTBUIA

Coaep:xanue 00yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B Y4eOHOI /1esiTeJIbHOCTH
o0yyarmmuxcs
(HA YPOBHe Y4eOHBIX J1eiicTBUII)

BBenenune

[ | YMEHMsI TIOCTAaHOBKM LEJIEH JESATEeIBHOCTH, IUIAHUPOBATH
COOCTBEHHYIO J€STENILHOCTD AJIs TIOCTHXKEHUS MOCTABJICHHBIX IIeTeH,
NPEABUICHUS  BO3MOXHBIX  PE3yJbTAaTOB  ATHUX  JICHCTBHIA,
OpraHU3aIi CAMOKOHTPOJISI U OLIEHKH MOJYYEHHBIX PE3YyJIbTaTOB.

[ Pa3BuTh CIIOCOOHOCTH SICHO U TOYHO H3JIaraTh CBOU MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHMs, BOCIPUHUMATh U
aHAIIM3UPOBATh MHEHUS COOECETHUKOB, MPHU3HABas MPaBO JIPYroro
YeJI0BEKa HA UHOE MHEHHUE.

| [IpousBoauTh U3MepeHus: PU3NIECKUX BEIUYUH U OLEHUBATH
TrpaHULbl TOTPEIIHOCTEN U3MEPEHU M.

| [IpeacTraBnsTh TrpaHULBl MOTPEHIHOCTEN HW3MEPEHH MpHU
MOCTPOEHUH TpaPUKOB.

[ Bricka3biBaTh THUNOTE3bl ISl OOBSICHEHHS HAOII0JaeMBbIX
SIBJICHUU.

[ ] [IpennaraTe MOJEIM SIBIICHUIA.

[ YKka3bIBaTh IPaHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

[ | N3narate OCHOBHBIC IIOJIOKEHHUsS COBPEMEHHOW Hay4HOU
KapTUHBI MUPA.

[TpuBOIUTE IPUMEPHI BIUSHUS OTKPBHITUH B (U3HMKE Ha MPOrpecc B
TEXHUKE U TEXHOJIOTUHU

IIPOU3BOCTBA.

m Vcnonb3oBate MHTEpHET A1 moncKa HH(OpPMAILIHH.

1. Mexanuka

Kunematuka

[ [TpencraBisTh MEXaHMYECKOE IBMIKECHUE Tella YpaBHEHUSIMU
3aBUCUMOCTH KOOPJMHAT U IPOEKIIMU CKOPOCTH OT BPEMEHH.

[ IIpencraBiasaTh MeXaHMYECKOE [IBM)KEHUE Tejla IpapuKaMu
3aBUCUMOCTH KOOPJAUHAT U IPOEKIUU CKOPOCTU OT BPEMEHHU.

[ OnpenensiTb KOOPAMHATHI, NPONAECHHBIN MyTh, CKOPOCTb U
YCKOpEHHE Tena Mo rpadrukaM 3aBUCUMOCTH KOOPJIUHAT U MPOEKIUH
CKOPOCTH OT BpeMeHU. OnpeensiTh KOOpANHAThI, IPONAEHHBIN MyTh,
CKOPOCTb U YCKOpPEHHE Teja II0 YPaBHEHUSAM 3aBHUCUMOCTH
KOOPJIMHAT U MPOEKIUN CKOPOCTH OT BPEMEHHU.

| [IpoBOIUTH CpaBHUTENBHBIM aHAJIW3 PAaBHOMEPHOIO U
PaBHONIEPEMEHHOTO ABUKCHUIA.

[ VYKka3aTh UCIOJIB30BAHUE MTOCTYIIATEIBHOTO U BPALLATEIBHOTO
JIBIDKEHUHU B TEXHUKE.

[ [IpnoGperats ompIT paboOThl B TPYMINE C BBHINOJIHEHUEM
Pa3IMYHBIX COLMAIBHBIX POJIEH.

[ | Pa3paboraTe BO3MOXKHYIO CUCTEMY JEHCTBUI U KOHCTPYKIIHIO

JUISL OKCIIEPUMEHTAIBHOTO ONIPEAEICHUS KUHEMAaTUYECKUX BEJTUYHUH.
[TpeacrasnsaTe HHGOPMAIMIO O BUJAX JBMKCHUSI B BUJE TaOJIHUIIbI.

3aKOHBI COXpAaHEHHMSA B
MeXaHUuKe

[ [TpuMeHATh 3aKOH COXpPAHEHHWS HMITYJIbCA JJIsl BBIYMCIICHUS
U3MEHEHUM CKOPOCTEH TeJ IPU UX B3aUMOJICUCTBUSIX.
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[ | N3mepsaTh paboTy cuil U1 U3MEHEHHE KMHETHYECKOW IHEpruu
Tena.

[ Borancnare paboTy cuil M ©I3MEHEHUE KHHETUYECKON SHEPTuu
Tena.

[ Boruncnate MIOTEHLIUAJIbHYIO SHEPIUI0 Ten B
IrPaBUTALMOHHOM TIOJIE.

| Omnpenensrs MOTEHLIUAJIbHYIO JHEPTUI0 yIpyro

ne(OPMHUPOBAHHOTO TeJa TI0 M3BECTHOM jaedopMarii M KECTKOCTH
Tena.

IIpuMeHATh 3aKOH COXpAHEHUs MEXAHUYECKOM JHEPruM IIpHU
pacuérax pe3yJIbTaTOB B3aUMOJEHCTBUN TEJI T'PAaBUTALMOHHBIMU
CHJIaMU ¥ CWJIAMM YIIPYTOCTH.

[ YKa3bIBaTh IpaHULBl IPUMEHUMOCTH 3aKOHOB MEXaHUKHU.
Vka3aTb  y4eOHble JUCUMIUIMHBI, TPU HU3YYEHUU KOTOPBIX
VICIIOJIBb3YIOTCS] 3aKOHBI COXPaHECHMS.

2. OcHOBBI MOJIEKYJISIPHOH (DM3MKH M TePMOANHAMHUKH

OcCHOBBI MOJIEKYJISIPHOM

KHHETHYECKOH
HNpneananHplid ra3

TEOPHH.

] BBINONHATE ~ HKCHEPUMEHTHI,  ClyXalue O0OOCHOBAaHUIO
MOJIEKYJISIPHO - KuHeTudeckoi teopuun. (MKT)

[ Pemartp 3agaum ¢ OpUMEHEHHWEM OCHOBHOTO YpaBHEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH I'a30B.

[ OnpenensiTb  mapaMeTpsl  BellecTBa B Ta3000pa3HOM
COCTOSTHUM Ha OCHOBAHUU YPaBHEHUS COCTOSIHMSI UJI€AIBHOTO Ta3a.

[ Onpenensitb  napaMmeTpsl  BellecTBA B Ta3000pa3HOM
COCTOSIHUM ¥ TPOMUCXOSAIIME MPOLECCHl 10 rpadukaM 3aBUCHUMOCTH
p(T),

(ver), p(Y)

[ HccnenoBate skcnepumeHTtanbHo 3aBucumoctu p(T), V7,

p")) IlpencraBmsate rTpadukamMu HW30XOPHBIA, H300apHBIA U
U30TEPMUYECKHUN MTPOLIECCHI.

[ BBIYHCIATE CPEIHIO KHHETHYCCKYHO SHEPTHIO0 TEIUIOBOTO
JBUKEHHSI MOJIEKYJT TIO U3BECTHOM TeMIiepaType BeIllecTBa.

[ Bricka3piBaTh THIOTE3bI ISl OOBSCHEHUS HAOIOIaeMBIX
SIBIICHUU.

VYka3aTh TpaHUIBI MPUMEHUMOCTH MOJCIH «HJICATbHBIA Ta3» U
3akoHOB MKT.

OcHOBBI
TEePMOAUHAMMKH

[ | H3mepsars KOJIHUYECTBO TEIUIOTHI B porueccax
TEIIoNepeIayuu.
[ ] PaccunThiBaTh KOJMYECTBO TEILIOTBI, HEOOXOAUMOMN ISt

OCYIIIECTBIICHUSI ~ 3aJaHHOTO  Tpollecca ¢ TeIulonepenavei.
PaccunThiBaTh M3MEHEHHsS] BHYTPEHHEW OHHEpPruu Teil, paboTy U
NepelaHHOe KOJIMYECTBO TEIUIOTHI C HCIOJNB30BaHUEM IEPBOTO
3aKOHa TCPMOJIUHAMUKH.

PaccunteiBaTh  paboTy, COBEpHIEHHYIO Ta3oM, 1O Tpaduxy
3aBucuMocTH p (V).

[ | Boruncnsate paboTy rasza, COBEpIIEHHYIO NIpU H3MEHEHUU
COCTOSHUSI TIO 3aMKHyTOMYy [ukiy. Berucnare KIIJI mpu
COBEpILIEHUH Ta30M pabOTHl B MPOIECCAX W3MEHEHHS COCTOSHHS TI0
3aMKHYTOMY [HKITy. OOBSICHATH NPUHIUIBI JCUCTBUS TEIJIOBBIX
manmH. IToka3ats POJib (i)I/ISI/IKI/I B CO3JaHNU U COBCPHICHCTBOBAHNU
TEIUIOBBIX JBUTATENCH.
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[ W3naratb cyTh S5KOJOTMYECKHMX Ipo0seM, OO0YCIOBIEHHBIX
pabOTOH TEIUIOBBIX ABUTATENECH U MPEUIaraTh MyTH UX PELICHUS.

] YkazaTh rpaHuIbl IPUMEHUMOCTH 3aKOHOB TEPMOIUHAMUKH.
] YMeTh BeCTH IHajor, BBICIYIIMBATH MHEHHE ONIIOHEHTA,
Yy4acTBOBaTh B JIMCKYCCHUHU, OTKPBITO BBIpa)KaThb M OTCTaMBaTh CBOIO
TOYKY 3pEHHUSI.

Vkazate  y4yeOHBbIE JUCHMIUIMHBI, TpPH HU3YUYEHHUH KOTOPBIX
UCTIONB3YIOT YueOHbIH MaTteprai « OCHOBBI TEPMOTUHAMKH.

CaoiicTBa 1napos,
JKUIKOCTEe, TBepPAbIX TeJ

[ | N3MepaTh BIaXXHOCTh BO3AyXa.

[ ] PaccunThIiBaTh KOJMYECTBO TEILIOTHI, HEOOXOAUMON ISt
OCYIIECTBIICHHUsSI Mpollecca Tepexojia BemeCTBa W3  OJIHOTO
arperaTHoro COCTOSIHUA B APYTOE€.

[ | HccnenoBaTh  3KCIEPUMEHTAIBHO  TEIJIOBBIE  CBOMCTBa
BemecTBa. [IpUBOANTHL MpPUMEPHl KAMMIUBIPHBIX SIBICHUN B OBITY,
MPUPOJE, TEXHUKE.

[ | HccnenoBate MeXaHMYECKHE CBOMCTBA  TBEPABIX  TeEI.
[IpumensaTy (u3MUECKre MOHATHS U 3aKOHBI B YUYEOHOM MaTepualie
po(hecCHOHaTBLHOTO XapaKTepa.

Hcnonbs3oBate MHTEpHET /17151 orcka HH(GOpMaLKu 0 pa3paboTKax U
MIPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTepHaIax

3. DJIeKTPOAMHAMMKA

DJIEKTPOCTATHKA

| BBI‘-II/ICHHTB CHIJIBI B3aHMOHGﬁCTBHﬂ TOUYCUYHBIX BHCKTPI/I‘-ICCKI/IX
3apsI0B.

B BbuUCHATh HANPSHKEHHOCTD AIICKTPHYECKOTO TIOJSI OJTHOTO U
HCCKOJIBKUX TOYCYHBIX BHCKTpI/I‘IeCKI/IX 3ap$11103. BI)I‘H/ICJ'I?ITI)
MOTEHIIMAT DJICKTPUYECKOTO TMOJST OAHOTO M HECKOJIBKUX
TOYCYHBIX BJIGKTpI/ILIeCKI/IX 3ap$[z[013. HSMCp?[TB paSHOCTI)

MIOTCHIUAJIOB.
[ N3mepsaTe DHEPruI0 BIEKTPUYECKOrO IIOJI  3apsKEHHOIO
KOHZICHCATOoPa.
[ BpluucasaTe 3HEPrur0 3JIEKTPUYECKOTO IOJ 3apsSyKEHHOIO
KOHZICHCATOPA.
| PazpaGotate IuUIaH W BO3MOXHYIO CXeMy JeicTBUi

OKCIICPUMCHTAJIBHOTO OIIPCACIICHHUA J3JICKTPOCMKOCTH KOHACHCATOpPa
u ﬂHBHeKTqueCKOﬁ IMPOHUIACMOCTH BCUICCTBA.

HpOBO)II/ITI) CpaBHI/ITeJ'[I)Hblf/'I aHaJIn3 rpaBUTAllMOHHOT'O )51
QJICKTPOCTATHYCCKOI'O oJiei

ITocToSIHHELIN TOK

[ N3mepsaATs MOMHOCTH 3nekTpudeckoro Toka. Mamepsts 3C
Y BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA.
[ | BpInonaHATe pacy€Thl CWIIBI TOKA W HANPSDKEHUH HA ydacTKax

anekTpudeckux ueneil. OOBACHATH HAa IPUMEPE PIEKTPUUECKOH IenH
¢ aByms uctouHukamu Toka (DJIC), B KakoM ciy4ae HCTOYHUK
AIIEKTPUYECKON PHEPruH pabOTaeT B peXUMe TeHepaTopa, a B KakoM
B PEeXHME MOTPEOUTENS.

[ Onpenenstb TeMmnepaTypy HUTH HakanuBaHus. H3mepsaTh
AIEKTPUYECKUH 3apsi]l JIEKTPOHA.

[ CHUMaTh BOJIbTAMIIEPHYIO XapaKTEPUCTUKY JTHOJIA.

] [IpoBOIUTH CpaBHUTETBHBIA aHANU3 TMOJYNPOBOJHUKOBBIX
JTMOJIOB U TPHOJIOB.

n Hcnonb30BaTh MHTEpPHET JUIsl  MOUCKAa HMHGOpMAaLMHU O
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MEPCICKTUBAX pPa3BUTHUSA HOJIynpOBOI[HHKOBOfI TCXHHUKU.
YcraHnaBnuBaTh INPUYIMHHO-CIICACTBCHHLIC CBA3H.

MaruuTHble ABJICeHUA

[ ] N3MepsaTh MHAYKUMIO MAarHUTHOTO MOJIiA. BBIYKCIATH CHITBI,

JIECTBYIOILIME HA TPOBOJIHUK C TOKOM B MArHUTHOM IIOJIE.

[ | BpraucnsaTe cuiibl, IEUCTBYIOIIME HA JJICKTPUUYECKUHN 3apsij,

JIBIOKYIIMICS B MATHUTHOM TIOJIE.

[ ] HccnenoBate  sBIEHUS  DJIEKTPOMAarHUTHOW — MHAYKIIWH,

CaMOMHIYKIWH.

B Boruncnars sHepruto MarHuTHOro mojis. OOBSICHITh NMPUHLIHUIT
JIEUCTBUS JIEKTPOIBUTATENS.

[ | OOBACHATH TPHUHIUIT JACUCTBUS TEHEPATOpPA IJICKTPUICCKOTO

TOKa U

AIEKTPOU3MEPHUTEIIBHBIX TPHOOPOB. OOBACHATH MPUHIIUI JEHCTBUS

Macc-creKkTporpada, yCKOpUTeIeH 3apsHKeHHBIX YaCcTHIL.

[ OOBACHATH POJIb MAarHUTHOTO IMOJSA 3eMJIM B KU3HU
pacTeHuH, )KUBOTHBIX, YEIIOBEKA.

[ [IpuBoguTe  mpHUMEpBl  IPAKTUYECKOIO  IPUMEHEHUS
U3yUYEHHBIX SIBJICHUH, 3aKOHOB, IPUOOPOB, YCTPOICTB.

[ | IIpoBoauTh CpPaBHUTEIIbHBIN aHanus3 CBOMCTB

AIEKTPOCTATUYECKOTO, MAarHUTHOTO W BHUXPEBOTO JJICKTPHUECKHUX
TIOJIEH.

OOBSICHATh Ha TPUMEPE MATHUTHBIX SBJICHUN, To4yeMy (PU3HKY
MOXHO paCCManI/IBaTI) KakK «MeTaI[I/ICIII/IHJ'H/IHy».

4. Koj1e0aHus M BOJHBI

Mexannueckue
KoJIe0anus

[ HccnenoBath 3aBUCUMOCTh nepuoja KoseOaHuit
MaTEMaTHYECKOTO MAasTHHKA OT €ro JUIMHBI, MAacChl U aMIUIUTY]IbI
Kosie0aHuil.

] HccnenoBaTh 3aBHCHMOCTh Iepuoja KojebaHWil rpysa Ha
IPYKHUHE OT €r0 Macchl M KECTKOCTHU MPYKUHBL. BpIUUCIATh IEpUoA
KOJIEOAaHNH MaTeMaTHYeCKOro MasTHUKA IO M3BECTHOMY 3HAYEHUIO
€ro JUIMHBI. BpuucisaTs nepuoj xojebdaHWi rpy3a Ha MpYy>KUHE IO
M3BECTHBIM 3HAUEHHSIM €r0 MACcChl U )KECTKOCTHU MPYKUHBI.

] BrbipaboTath  HaBBIKM ~ BOCIPUHHMMATH,  AHAIM3HPOBATH,
nepepadaTbiBaTh U NPEAbABIAT MH(OPMALMIO B COOTBETCTBHU C
[IOCTABJIEHHBIMU 33Ja4aMHU.

[TpuBOANUTE NpUMEPBI ABTOKOJEOATEIBHBIX MEXAHUYECKHUX CHUCTEM.
[TpoBoUTH KJIACCH(PUKALIMIO KOJICOAHUH.

Yupyrue BoJIHbI

[ | N3MepaTh WIMHY 3BYKOBOM BOJHBI 1O  pe3ysibTaTaMm
HaOroieHuil nHTep(HEepPEHIIUH 3BYKOBBIX BOJIH.
[ HaGmonate U OOBSICHATH sIBIEHUS MHTEpQEpPeHLUH U

JU(PPAKLUU MEXaHUYECKHX BOJIH.

[IpencraBasTh 00JaCTM NPUMEHEHHUS YJIbTpa3ByKa U INEPCHEKTUBBI
€ro MCIOJb30BaHUS B PA3IMUYHBIX OOJIACTSX HAYKHM, TEXHUKH,
MEJULHE.

m M3narath CyTh DJKOJIOTMYECKHUX TMpPOOJIEM, CBA3aHHBIX C
BO3/ICHCTBHEM 3BYKOBBIX BOJIH Ha OPTaHM3M YEJIOBEKA.

JIEKTPOMATrHUTHBIE
KoJIe0aHuA

] Hab6monate ocmuiorpaMMbl  TapMOHHYECKHUX —KojeOaHUM
CHJIBI TOKA B LICTIH.
] W3mepsaTh  27eKTpOEMKOCTh  KOHJeHcaTtopa.  M3mepsaTh

HHAYKTUBHOCTH KATYIIIKH.
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[ HccrnenoBaTh  sBACHHE  3JCKTPUYECKOTO  pE30HAHCA B
[IOCJIEIOBATEILHOM 1IEMH.
| [IpoBOIUTH aHANOTUIO MEXAY (PU3MUECKUMH BEIUYHMHAMH,
XapakTEPU3YIOMUMH  MEXaHHYECKYl0 W DJJIEKTPOMArHUTHYIO
KOJIEOATEIbHBIE CUCTEMBIL.

[ | PaccuuThiBaTh 3HaYeHHMS CUJIBI TOKAa W HANpSOKEHUS HaA
AJIEMEHTAX LIENH NEPEMEHHOIO TOKA.
[ | WccnemoBaTts  mpHHOMN — JOSHCTBUS  TpaHCchOpMarTopa.

HccenenoBats NpUHLMI IEHCTBYS T'€HEPATOPA IEPEMEHHOTO TOKA.
Hcnonb30BaTh MHTEPHET ISl IOWCKA MH(POPMAILUK O COBPEMEHHBIX
croco0ax nepeaayu 3JIeKTPOIHEPTHH.

DJIeKTPOMATHUTHBbIE
BOJIHBI

[ | OcymecTBIsITh panuonepenady u paguonpuém. McciaenoBath
CBOMCTBA 3JICKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOHIBHOTO
TenedoHa.

[ | Pa3BuBaTh IICHHOCTHOE OTHOIIICHHWE K U3Y9YaeMbBIM Ha YPOKax
bu3UKH 00BbEKTaM M OCBAaUBAEMBIM BHIaM JeSATeNbHOCTH. OOBSICHSITH
MPUHIIAITAATIHHOE pasaudne TIPUPOJIBI YIOPYTHX u
AIIEKTPOMATHUTHBIX BOJH. M3maraTh CyTh 3KOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C DJICKTPOMArHUTHBIMH KOJICOAHUSAMHU U BOJTHAMH.
OOBSICHATH PONb  DIIEKTPOMATHUTHBIX BOJH B  COBPEMEHHBIX
HhcciaenoBanugx BeeneHHoMN.

5. OnTHuka

IIpupona cBera

] [IpuMeHATh Ha MPAKTUKE 3aKOHBI OTPAXKEHUS U MPETOMIICHUS
CBETa MpU PELICHUH 3a/1a4.

OnpenensaTh CEKTPaIbHbIE IPAHULIBI UyBCTBUTEIBHOCTH
yeoBeuecKkoro rasa. CTpouTs n300pakeHus IPeIMETOB, JaBaeMble
JMH3aMH.

| PaccunThiBaTh paccTOSHUE OT JIMH3BI 10 U300paskeHUs

[ | npeamera.

| PaccunThIiBaTh ONTUYECKYIO CUITY JIMH3BL.

| W3mepsth (OKyCHOE pacCTOSHUE JTHH3HI.

HcnpITbIBaTh MOJEIIM MUKPOCKOIIA U TEJIECKOIA.
BosiHoBbI€ CBOWCTBA | W Habmogate sBneHue HHTEp(EPEHUIUN SIEKTPOMArHUTHBIX
cBeTa BOJIH.

[ | Habmronate siBineHue nupakuuy 31eKTPOMarHUTHBIX BOJIH.

| Habumonate siBIeHUE NONISPU3aLUU 3JIEKTPOMArHUTHBIX

[ | BOJIH.

| H3mepsaTe MIMHY CBETOBOM BOJIHBI IO  pe3yjbTaTaM

HaOmoneHust siBjIeHus uHTepdepeHunu. Habmonate sBICHHE
mudpakuuu ceera. HabmonaTh sBieHHE MOISPU3ALUU U JUCTIEPCUU
cBera. HaxomuTh pasnuuus M CXOACTBA MEXAY AU(PPAKIUOHHBIM U
JUCIIEPCUOHHBIM CIIEKTPAMH.

[IpuBouTE TpUMeEpHl MOSIBICHUS B NPUPOAE U HCIOJIB30BAHUS B
TEXHUKE SIBICHUH HHTepPEepeHINH, TUPPAKLUUH, MOJIApU3ALUU U
qucrnepcun  cBera. [lepedncnsTb MeTOABl TO3HAHMS, KOTOpbIE
WCIIOJIb30BaHbI IPU U3YUYEHUH YKA3aHHBIX SIBJICHUN.

6. J1eMeHTbl KBAHTOBOM (PM3UKHU

KBanTtoBas ontuka [ Habmogate  ¢oroanexkrpuueckuit  3pdexr. OOBIACHATH
3akoHbI CTOJIETOBA HA OCHOBE KBAHTOBBIX MTPECTABICHHUN
n PaccunThiBaTh MAaKCHMAJIbHYI KHHETHYECKYIO 9JHEPTHUIO
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AJIEKTPOHOB IIPH (POTOIIEKTPUUECKOM dPPEKTe.

[ | Onpenenarb paboTy BbIXOJA DJEKTpOHA TO Tpaduky
3aBUCHUMOCTH MaKCHUMaJILHOM KHHETUYECKOMN JHEPTUU
(OTOAIEKTPOHOB OT 4YAaCTOTHI cBeTa. M3mepsaTh paboTy BBIXOaA
AJIEKTPOHA.

[lepeuncnsith TPUOOPHI YCTAHOBKH, B KOTOPBIX TMPUMEHSIETCS
0e3MHEePIIMOHHOCTE (oTOd(h(DheKTa.

] OOBACHITh KOPIYCKYJISIPHO-BOJHOBOW JyaJIu3M CBOWCTB
($OTOHOB.

OOBSCHATh POJIb KBAHTOBOH ONTHKH B Pa3BUTHH COBPEMEHHOMU
hU3HKH.

du3zuka atoma

[ ] HabmonaTe nuHEYaThie CIEKTPHI.

[ | PaccunthiBaTh 4acTOTy M JJIMHY BOJIHBI UCIIyCKa€MOT'O CBETa
Mpu  TEepexofie aTroMa BOJOpPOAA U3 OJHOTO CTaIMOHAPHOTO
COCTOSIHMSI B IPYTO€.

[ OOBSCHATP NPOUCXOXKJECHUE JIMHEHYaToOro CIeKTpa aroma
BOZOPOJA U pa3INyus TMHEUYATBIX CIIEKTPOB Pa3JINYHbIX Fa30B.

[ | HccnenoBaTe MMHEWYATHIN CIIEKTP.

[ WccnenoBath npuHIuN padOThl JIOMUHECHEHTHON JTAMITBI.

[ Habmronate 1 00bACHAT NPUHIUN JSHCTBUSA J1a3epa.

[ [IpuBoaNTE MPUMEPHI NCIIOIB30BAHUS Jla3epa B COBPEMEHHOMN

HayKe U TEXHUKE.
Hcnonb3oBate MHTEpHET U1 TOMCKA UH(OPMAIH O TIEPCIEKTHBAX
IIPUMEHEHUs J1a3epa.

Du3uKa AaTOMHOI0 s1/Ipa

| Habmionate Tpeku anba-yactuil B kamepe Bunbcona.

[ PernctpupoBath sAnepHbple U3IIy4EHHUS C ITOMOIIBIO CUETYMKA
I'efirepa.

[ PaccunThIBaTh SHEPTUIO CBSA3U ATOMHBIX SIJIED.

[ Omnpenensars 3apsA1 1 MACCOBOE YUCIIO aTOMHOTO s11pa,

[ BO3HMKAIOLLErO B pe3yJIbTaTe PAJHMOAKTUBHOI'O pacIaia.

[ Beruucnate SHEPTHIO, 0CBOOOKIAIOILYIOCS pu
paZoaKTUBHOM pacnase.

[ OnpenensTb NPOIYKTHI IAEPHOMN peaklnu.

[ BoruncnsaTe 3Hepruioo, OCBOOOXKIAIOIIYIOCS TIPU  SAEPHBIX

peakuusax. [IoHMMaTh MpeuMyIIECTBA U HEIOCTATKU HCIIOIb30BAHUS
aTOMHOU JHEpPruu u HOHU3UPYIOLINX M3ITy4eHUN B
IIPOMBILIEHHOCTH, MEULIUHE.

[ W3naratb CyTh SKOJIOIMYECKHUX MpOOJIEM, CBSA3aHHBIX C
OMOJIOTUYECKUM JIEHCTBHEM PATUOAKTUBHBIX U3ITyUSHHH.

[IpoBoauTh KiIaccUPUKALMIO AIEMEHTApPHBIX YacTUI[ [0 UX
du3nueckuM XxapakTepucTHKaMm(Macce, 3apsily, BPEMEHHM >KU3HH,
CIIUHY U T.JI.)

m [loHuMaTh LIEHHOCTH HAY4YHOTO MO3HAaHUS MHpa HE BOOOIIE JUIs
YeJI0OBEYeCTBA B IIE€JIOM, a M KaXJOro oOydarouierocs JHM4YHO,
LIEHHOCTB OBJIAJICHUS METOJOM HAay4YHOI'O TIO3HAHUS IS JOCTUKECHUS
ycrexa B JII000M BUE MPAKTUUYECKON JAESITEIbHOCTH.

7. 9BOJIIOIIUSI BCEJIEHHOU

CrpoeHue u pa3BuTHE
Bceesiennou

[ HaGmonate 3BE3mb1, JIyHy © 1U1aHETBI B TEJECKOIL.
Habntonate coHeuHbIe MATHA C MTOMOIIBIO TEJIECKONa U COJTHEYHOIO
JKpaHa.
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[ | Wcnonb3oBate  MHTEepHeT Ui moOUCKa  HU300pa’keHUM
KOCMHUYECKHX 00BEKTOB M HH(popMauu 06 UX 0COOEHHOCTAX

OOcyxaTb  BO3MOXXHBIE  CIICHApUU  DBOJIONMH  BceneHHoil.
Hcnons3oBate HTEpHET 1Sl MOMCKA COBPEMEHHON MH(GOpPMAIIUU O
pazButun Bcenennoil. OueHuBaTh MHGOpPMALMIO C TMO3MLIHMU €€
CBOICTB: JOCTOBEPHOCTh, 0OBEKTUBHOCTbH, MOJIHOTA, AKTYaJbHOCTh U

T.J.
JBOJIIOUMSA 3BE3]. [ ] Brruncists SHEPIHUIO, O0CBOOOXTAFOTITYFOCS pu
I'mnore3a TEPMOSIICPHBIX PEAKIIUAX.
TPOUCXOKACHHS ] dopmypoBaTh MPOOIIEMBI TEPMOSICPHOM YHEPTETHUKH.
Coaneunoii cucremsl. | O6bscHATh BausiHue CONHEYHON aKTUBHOCTH Ha 3EMIIIO.

[ [ToHnMaTh posib KOCMUYECKHUX UCCIICIOBAHMA, UX HAYYHOE U

SKOHOMHMYECKOE 3HAUCHHUE.
OOcyx/1aTb COBpPEMEHHBIE THMOTE3bl MpoUcXoxaeHus CoTHEUHOM
CHCTEMBI.

7. YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUENPOI'PAMMBI YYEFHON JUCIIUTIJIAHBI

Peanuszanuss mporpaMMbl y4eOHOH JMCHMILIMHBI TpeOyeT Haluuus Yy4eOHOro KaOuHEeTa
¢busmuka.
Ob6opynoBaHue yueOHOro KaOMHeTa!
pabodee MeCTo MpernoIaBaTelis;
- KOMILJIEKT Y4eOHOI MeOemu sl 00yJarouxcs;
- KJIaCCHAsl JOCKa,

TexHuveckue cpeacTBa 0OyICHHUS:
- KOMIIBIOTED;
- MyJIbTUMEIUHOE 000PYI0BaHKE

Mertoanueckue MaTeprabl:
- HarJsIHBIE MOCOOUS (KOMILIEKTHI Y4EeOHBIX TaOnuI, miaakaTel: «Du3nueckre BETUYUHBI U
(dyHIaMeHTalbHbIE KOHCTAaHThI», «MexayHaponHas cucrema emuHun, CH», «llepuogmueckas
cucTeMa XxuMudeckux snemMeHToB J[.1.MenneneeBay», MOpTPETHl BHLAAIOIMINUXCS YUEHBIX-(PU3UKOB H

aCTPOHOMOB);
- 9KPaHHO-3BYKOBBIE MOCOOUS;

- KOMIUIEKT JIEKTPOCHA0KEeHUs KaOuHeTa (PU3HKHU;

- IEMOHCTpAIMOHHOE 000pyI0BaHKe (00IIero Ha3HAUYCHUS U TeMAaTUYECKUE HaOOpHhI);

- maboparopHoe 06opynoBanue (001Iero Ha3HAYCHHS U TEeMaTHIECKHUE HAOOPHI);

- CTaTHYECKHe, JMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa31aTOYHbIC MOJICIIH,

- BCIIOMOTaTeNIbHOE 000py/I0BaHNE;

- KOMIUICKT TEXHHYECKOW JOKYMEHTAllMd, B TOM 4HKCJIE IaclopTa Ha CpejacTBa OOyuYeHWs,
MHCTPYKIIMHU 1O MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€30MacCHOCTH.

8. PEKOMEHAYEMAS JINTEPATYPA
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