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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha YypOBHE CpenHero oOmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOXKEHUM U TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOW 00pa3zoBarenbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yd€toM (QeaepaibHOM paboueil mporpamMmbl BocnuTaHus u KoHuenimu
npenoaaBanus yueOnoro npenmera «duzuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccmiickoit  denepanuu,  peaau3yIOIIMX  OCHOBHBIE  0Opa3oBaTelIbHBIC
POTPaMMBI.

[IporpamMma mo ¢usuke onpeenseT 00s3aTeNbHOE MPEIMETHOE COIepIKaHNE,
yCTaHaBJIMBAET PEKOMEHIyEMYIO TOCIIEIOBATEIbHOCTh U3yUEHHUSI TEM U Pa3/IesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXMNPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpolecca, BO3PACTHBIX OCOOGHHOCTEW O0y4arolIMXCH.
[Iporpamma mno @u3uke Aa€r NpencTaBleHUE O LENsX, COJAepKaHUH, OOIen
CTparerud OOydYeHWs, BOCIUTAHUS W PA3BUTHS OOYYarONIUXCS CpEACTBAMU
yueOHoro npeamera « Pusnkay Ha yriryoJIEHHOM YpOBHE.

N3yuenne kxypca (usukum yriayOa€HHOTO YPOBHS TO3BOJISIET PEaTM30BATh
3aj1a4u Mpo(PEeCCUOHAIBHOW OPUEHTAIMH, HAIIPABJICHO HA CO3JaHHME YCIIOBUW IS
MPOSIBIICHUS] CBOMX HMHTEIUVIEKTYAIbHBIX M TBOPUECKHX CIOCOOHOCTEH Ka)IbIM
oOyyaromumMmcs, KOTOpble HEOOXOAMMBbI [UIsl MPOAODKEHUS 0Opa3oBaHUS B
OpraHu3anusaXx MpPOQPECCHOHATLHOTO 00pa3oBaHUsA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIECIIUATLHOCTSIM.

B mporpamme mno ¢usnke ONpenensioTcs IJIAHUPYEMBIE pPe3yJbTaThl
OCBOEHHUS Kypca (PU3MKK Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, mpeaMeTHble (Ha  yniyOoinéHHoM — ypoBHe). HayuHo-
METOOJIOTUYECKON OCHOBOM Jjisi pa3padOTKKM TpeOOBaHWM K JUYHOCTHBIM,
METaNpeIMETHBIM M TIPEAMETHBIM pe3yjbTaraM OOYYaroIIuXcCs, OCBOMBIIUX
mporpaMMy 1o (U3MKE Ha YPOBHE CcpeaHero oOmero ooOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o ¢pu3uKe BKIIOYAET:

IJIaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yriayOonéHHOM
YPOBHE, B TOM YHCII€ IPEAMETHBIEC PE3YJIbTAThI M0 T01aM 00yUYEHus;

conepxkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[IporpamMa 1o (u3MKEe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTEISIMU (DU3UKHU TSI COCTABIEHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma no gusnke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEIEH U
NPEAOCTaBIsAECT BO3MOKHOCTH ISl pEAU3alMUd  PA3IUYHBIX METOAUYECKUX
MOJXOJIOB K TMpernojaBaHuio (U3MKA Ha YTAyOoJIEHHOM YpPOBHE IMPU YCIOBUU
COXpaHEHHUs1 00s13aTENBHOM YacTh COIepKaHUs Kypca.



®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHax MPUPOJbI, BBICTyMas B
KauecTBe y4eOHOro MnpeaMeTa B IIKOJI€, BHOCUT CYUIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMi 00 okpyxatomieM Mupe. [IkoapHbIN Kypc GU3HKH — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJbKY (PH3HMYECKUE 3aKOHbI
JeXaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHUMHCH, OHOJIOTHEH,
dbusnyeckoir reorpadueit u actpoHomueid. Hcmonab3oBaHME W aKTHUBHOE
npuMeHeHrne (U3MUECKUX 3HAHUN ONPENEIHIIO XapakTep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIy4eHHUs] HOBBIX MaTEpHaIOB C 3aJaHHBIMM CBoiicTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKIaJd B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0yuarolierocsi, B GOpMHUpPOBAHUE YMEHUN NPUMEHSITh HAy4YHbIN
METO/1 MIO3HAHMS TIPU BBITIOJIHEHUH UMH YYEOHBIX MCCIIEIOBAaHUM.

B ocHOBY kypca pu3uku Ha ypoBHE CpEIHETO 001Iero 00pa30BaHus MOJIOKEH
pA UIEH, KOTOPBIE MOKHO PAcCMATpUBaTh KAK MPUHLIMIIBI €M0 IOCTPOCHHUS.

Hoea uyenocmuocmu. B COOTBETCTBHM C HEU KypC SBISAETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW Marepuayl Kypca (pU3MKH
o0beMHEH BOKpYr (u3nueckux Teopuil. Bemymmm B Kypce sBisercs
(opmHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEILIECTBE W
noJIe.

Hoesa cymanumapuzayuu. EE peanusanus NpearionaracT HUCIOJb30BAHUE
T'YMaHUTApHOTO MOTEHIMaNa (PU3NYECKOM HAYKH, OCMBICICHHUE CBSI3U DPa3BUTHUA
¢u3ukn ¢ pa3BUTHEM OOLIeCTBa, a TaKKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMUYECKUMU IIPOOIeMamMu.

Hoea npuxnaonoit nanpagnennocmu. Kypc ¢dpusvku yriryOoaéHHOTO ypoBHS
IPEANnoiIaraeT 3HakOMCTBO € HIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX
NPWIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX MPEICTaBICHUM U COBPEMEHHBIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3xonocuszayuu peanusyercss NOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIEpaHUs, TOCBSIIEHHBIX SKOJOTUYECKHM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TakXkXe 0O0CYKICHUS
po0JIeM pallMOHATLHOTO NPHUPOAOIIOIb30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

OcBoeHue cojiep>KaHusl MPorpaMmbl MO (U3KKE AOHKHO ObITh OCTPOEHO Ha
MPUHIMUIIAX CUCTEMHO-IEATEILHOCTHOTO noaxoaa. g gusuku peanuzauus 3TuX
OPUHILMIIOB 0a3upyeTcss Ha MCIOJIb30BAHUN CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYIomero ¢akropa ydeOHoro mpouecca. st yrayOnéHHOTOo
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTO SKCIEPHUMEHTA,



BKJTIOUAIOLIETO (PPOHTATbHBIE YYCHHUYECKHE OIBITHl NP HW3yYE€HUH HOBOTO
Marepuaiia, JadopatopHbie paboThl U pabOTHI pakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanu3auuud (QU3MYECKOro TNpakTHKymMa. B mepBom cirydae
MPaKTUKYM TMpoBoauTcs aub0o B KoHue 10 m 11 kmaccos, nubo mociae nepBoro u
BTOPOTO TIOJNYTOJUH B KaXJOM M3 O3THX KiaccoB. Bropoit cmocob6 — 3To
UHTErpanus paboT MNpakTUKymMa B CHUCTEMY J1abOpaTOpPHBIX pPabOT, KOTOpbHIC
NPOBOJAATCA B Mpoliecce u3yueHust pazgena (temsbl). I[lpu 3ToM monx pabortamu
OpaKTUKyMa MTOHMMAETCsl CaMOCTOSTEIbHOE UCCIeI0OBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (¢u3uke cHUCTEeMa YYEHHUECKOTO OSKCIEPUMEHTAa,
nabopaTopHBIX pabOT M MpakTUKyMa MpPE/CTaBICHAa €IUHBIM MepedHeM. Bridop
TEMATUKHU IS 3TUX BHUJIOB YUEHUUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCA
y4acTHUKaMH 00pa30BaTEIbHOTO MPOIECCa UCXOMAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHMUSI U OCHAaIlleHUs KabuHeta Qu3uku. [Ipu sTomM obOecneunBaercs
OBJQJICHHE OOYYAOIIMMUCS YMEHUSMHU TPOBOJHWTH TPSIMbIE W KOCBEHHBIC
U3MEpPEHUsI, UCCIEAOBAHMS 3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPETOKEHHBIX THITOTE3.

bonpioe BHUMaHHWE yAENAETCSs PEIICHUIO Pacu€THBIX M KadeCTBEHHBIX
3anad. [Ipu 3ToM [UIst pacuE€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3a/a4d C SIBHO
3aIaHHOM U HESABHO 3aJlaHHON (PU3MUECKON MOJEbI0, TTO3BOJISAIONINE MPUMEHSTh
U3y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pazjieia Kypca, TaKk
UHTETPUPYS MPUMEHEHNE 3HAHUNA U3 Pa3HbIX pa3fenoB. sl KaueCTBEHHBIX 337a4
OPUOPUTETOM SIBIISIOTCA 3afaHusi Ha OOBACHEHWE/TpeCKa3aHue MPOTEKaHUS
dbuznuecKknx SBICHUN U MPOIECCOB B OKPYXKAIOIIEH KU3HU, TPEOYIOIIHe BhIOOpa
du3nIecKoil MOAET sl CUTyaIluu TMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUCHHIO y4eOHOTO IMpolecca Kypc (GU3UKU YIIyOJEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIEro 00pa3oBaHusl JOJKEH U3YUYaThCsl B YCIOBUSX
npenMeTHoro kaOuHera. B kabunere ¢Gu3MKM JOMKHO OBITH HEO0OXOIUMOE
nabopaTopHoe 00OpyJIOBaHUE Ui BBINOJTHEHUS YKa3aHHBIX B Iporpamme Io
(¢u3MKe YYEHHYECKHX OIBITOB, Ja0OpaTOPHBIX pabOT W paboOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAIIMOHHOE 000pyA0BaHHE.

JleMoHcTpaniionHoe 00opyoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHIMIIOM MUHUMAQJIBHON JOCTaTOYHOCTH M o0OecrnedmBaeT MOCTaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIIYEBbIX JEMOHCTpAlMil Jyis
WCCIICIOBAaHUS  M3y4YaeMbIX  SBJICHHA M  TPOIECCOB, OMIHUPHUYECKHX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.

JlabopaTopHoe o00opya0OBaHHE JIsI YUYEHUUYECKHX TMPAKTHYECKUX pPadboT
dopmMupyeTcss B BHIIE TEMaTHUYECKHX KOMILJIEKTOB M 00OecrednBaeTcsi B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX OOydJarommxcs. TeMaTHYecKue KOMIUICKTHI
1a00paTOPHOTO O00OPYNOBAHMS AOKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BUAE HU(PPOBBIX Ja0OPATOPHUH.

OCHOBHBIMU TIENISIMU U3y4eHHS (PU3MUKHU B 001IeM 00pa30BaHUU SABIISIOTCS:

dbopmMHpoBaHHE HWHTEpeca M CTpeMJIeHuss OoOydarouuxcsi K HaydYHOMY
U3YUYEHUIO TPUPOJABI, Pa3BUTHE WX HHTCIUICKTYAIbHBIX W  TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAyYHOM METOJI€ TMO3HaHUs W (opMHUpOBaHUE
UCCJIEIOBATEILCKOTO OTHONICHUS K OKPY KAIOIIUM SIBIICHUSIM;

dhopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3yuyeHHUsT OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DHM3HKU;

dbopMHUpOBaHUE YMEHHI OOBSCHATH SBJICHUS C UCIIOIb30BAaHUEM (PU3NUECKHUX
3HAHWM ¥ HAYYHBIX JOKA3aTENIbCTB;

dbopmupoBaHUE TIPEACTABICHUN O pONMM (U3HKU JJIs1 Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE MpeACTABICHUM 0 BO3MOYKHBIX chepax  Oynmymieit
npodeccCHOHAIbHOM  JEATETLHOCTH, CBSI3AHHBIX C (U3MKOW, MOATOTOBKA K
JanbHEeNeMy 00y4eHHUIO B 3TOM HAlpPaBIICHUU.

JlocTikeHne 3Tux 1elieid 00ecreunBaeTcsl peleHueM CIeAyOIuX 3a1ad B
npoIriecce u3yueHus Kypca (U3UKH Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

NpUOOpETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAxX,  TEOpUsSIX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (pusuky,
AIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI aCTPO(PU3UKH;

dhopMUpOBaHUE YMEHHUM MTPUMEHSTh TEOPETUUECKUE 3HAHUS TSI 0OBSICHEHUS
dbuznuecknx SBICHUN B MPUPOJAE U JUISI TPUHSITHS TPAKTUYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOEGHHME CIIOCOOOB peIIeHUsS Pa3IUYHBIX 337a4d C SBHO 3aJaHHOM
¢u3nyeckoil MOAENbIO, 3a4ad, MOJPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3JaHUE
busznueckoil MoJenH, aJeKBaTHOM YCIOBUSIM 3aJadd, B TOM 4YHCJIE 3a1ad
WHXEHEPHOT'0 XapaKTepa;

NOHUMaHUE (U3MYECKUX OCHOB M TMPUHIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJCHUE METOJaMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEJICHUS
bu3nUecKuX OKCIEPUMEHTOB, aHAlIW3a W HUHTEpIpeTanuu  UHOOpMaIHH,
OnpenieNeHusl JOCTOBEPHOCTH MOIYUYEHHOTO pE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM MJIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEITbHOCTH;



pa3BuTHE HHTEpeca K cepam npodecCHOHATBHON NeSATENbHOCTH, CBI3aHHOM
¢ (PUBUKOM.

B cootBerctBun ¢ TpeboBanusiMu DPI'OC COO yriuyOnéHHBIN YypOBEHBb
u3ydeHus ydeOHoro mpenmera «@Pu3MKa» Ha YPOBHE CpEaHEro oOIIero
oOpa3oBaHusl BbIOWpaeTcss OOYYAIOIMMHUCS, IUIAHUPYIONIMMHA TMPOJOTIKEHUE
00pa3oBaHMs MO CHEUUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOpUIIS.

Ha uzyuenue gusuku (yriayOna€HHbI yPOBEHb) HA YPOBHE CPEAHErO OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEZEMO),
B 11 xacce — 170 yacoB (5 yacoB B HE/CIIO).

[Ipemyaraembrii B mporpamMe 1o (¢GU3NKE TEpeueHb J1abopaTOpHBIX U
NPAaKTHYECKUX padoOT SBISIETCS PEKOMEHIOBAHHBIM, YUYWTENb JelaeT BBIOOD
npoBeeHusT J1abopaTopHbIX pPabOT W OMBITOB C YYETOM HWHIUMBUYATbHBIX
0COOEHHOCTEH 00yJarOIMXCS.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. Hay4yHblii MeTO MO3HAHUS NPUPO/BL.

®duszrka — pyHaaMeHTalbHas Hayka o npupojae. HayuHslil MeTo Mo3HAHUA U
METO/Ibl UCCIIENOBAHUS (PU3NUECKUX SBICHUH.

DOKCHEpUMEHT U TEOopUsi B Ipollecce Mo3HaHUs Mpupojbl. Habmroaenue u
AKCIIEPUMEHT B (PU3HKE.

CrocoObl m3MepeHus (U3MYECKUX BENUYHMH (aHAJIOTOBBIE U IHU(POBHIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITLIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnoctT  u3MepeHuit  Gu3MYECKUX  BeAWMYMH  (aOCONIOTHAsT H
OTHOCHUTENIbHAsA).

MogenvupoBanue (pU3NYECKUX SBICHUM U MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIIOTHO TBEPOE TENO, WJI€ANIbHASI KUJKOCTh, HJCaJbHBIA a3, TOYECUHBIN
3apsan). ['unoreza. ®uznueckuil 3aK0oH, TPAHUIIBI €r0 MPUMEHUMOCTU. Du3ndeckas
TEOPHUS.

Pons u Mecro ¢usuku B (HOpMHPOBAHWHM COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B MPAKTUUECKON IEITETLHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomaol, nPAKMUKYM.

N3mepenne cuiibl TOKAa W HANPSOKEHUS B IIEMH TMOCTOSHHOTO TOKa MpHU
MTOMOIIIY aHATOTOBBIX U IU(POBLIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKkoMCTBO ¢ 1u(poBoi nabopatopueit o ¢usuke. [Ipumepsl n3mepeHus
(bu3MUeCKNX BEIMYUH MPU MOMOIIIN KOMIIBIOTEPHBIX JATUYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe IBmkeHHE. OTHOCHUTETBHOCTh MEXAaHUYECKOTO JBHKCHHS.
Cucrema otcuéra.

[Ipsamast u oOpaTHas 3a/1a4d MEXaHUKHU.

Panuyc-BekTop MaTepuanbHONM TOYKH, €ro MNPOEKIHH Ha OCHU CHUCTEMBI
KOOpAHWHAT. TpaeKkTopusi.

[lepemernienune, CKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHUE MAaTE€pUaTbHONW TOYKH, UX MPOEKIMU Ha OCHU CHCTEMBI KOOpJWHAT.
CioxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOYKH OT BPEMEHH U UX
rpaduKy.

CBoOosiHOE majzeHue. YCKOpeHue CBOOOJHOrO majeHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ| yIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPIHMHAT, CKOPOCTH M
YCKOPEHHSI MaTePUAIbHON TOYKH OT BPEMEHU U UX TpauKu.



KpuBonunennoe  nBuxeHue. JIBWOKEHME  MaTEpUAIbHOW  TOYKHA IO
OKpPYXKHOCTH. YTJioBasg W JIMHEHHasi ckopocTh. Ilepuon m vacrora oOpaiieHusl.
LenTpocTpemMurenbHOE (HOPMaIbHOE), KacaTelbHOE (TaHM€HUUATBHOE) U MOJIHOE
YCKOPEHUE MaTEPUATIbHON TOUKH.

TexHuueckue yCTpoHWCTBa M TEXHOJOTMYECKHE IPOLECCHI: CIHMIOMETP,
JIBUKEHUE CHApsAOB, LEMHbIE, IIecTepéHYarble W peMEHHbIE Iepelayu,
CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WIUTIOCTpALUsl KMHEMATHYECKUX XapaKTEPUCTHK
JBUKCHUSL.

CroocoOsl ucciieqOBaHU ABUKEHUN.

Nnnroctpanus npeaeibHOro Nepexoia i n3MepeHne MIrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMXKEHUN ¢ UCTIOIb30BAHHEM MEXaHH3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenne ABWKEeHUs Tena, OPOIIEHHOTO MOJ YIJIIOM K TOPU30HTY U
TOPU30HTAIBHO.

HamnpaBiieHue CKOpOCTH P ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPH, CKOPOCTEW IBMIKEHUS OJHOTO M TOTO XK€
TeNa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JABMKEHHS C LENbIO ONPEAEICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpEeHHs NMpU NPSIMOJIMHERHOM PAaBHOYCKOPEHHOM JBH)XEHUH
110 HAKJIOHHOU IVIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MNYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBI>KCHUU.

WN3mepenne  ycKopeHUss ~ CBOOOJHOTO  mafeHUsi  (PEKOMEHJI0OBaHO
MCIO0JIb30BaHue IIU(POBOH 1abOpaTOPHUN).

N3yuenue fABMKEHHS Tena, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSAMOM MPONOPUUMOHAIBHOM 3aBUCUMOCTH MEXIY JalbHOCTBIO
noJIETa U HAYaJIbHOM CKOPOCTBIO TENA.

N3ydenne IBHXKEHUS Tella IO OKPYXHOCTH C IOCTOSSHHOW IO MOMYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TNepuoAa OOpallleHUuss KOHMYECKOTO0 MasTHUKA
OT €ro napaMmeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH Hprotona. MuepumaneHble cuctembl otcu€ra. [IpuHimn
oTHOocuTenbHOCTH ['anunes. HeumHepiuanbHble CUCTEMBI OTCUETa (OIpEAcsieHUE,
IpUMEPHI).

Macca tena. Cuna. [IpuHIun cynepno3uiuu Cui.

Bropoi1 3akoH HeroTOHA 1151 MarepruaibHOM TOYKH.

Tperuit 3axkoH HproTOHA U151 MaT€pUANbHBIX TOYEK.

3aKOH BCEMHUPHOTO TSITOTCHUA. OKBUBAJIECHTHOCTh TI'PABUTALMOHHOW U
WHEPTHON MACCBI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO TUIAHETHI W OT Teorpaduueckoid MHPOTHL. JIBUXKEHHE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, nBmkyuerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHMS CKOJBKEHHS W CUJa TPEHUs
nokosi. Koaddumument tpenns. Cunma cOmpOTHBICHUS TNPU JBMKCHUH Telia B
AKUJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe nasinenue. Cuna Apxumena.

TexHn4eckrue yCTpOWCTBA M TEXHOJOTHYECKHE NPOLIECCHL: MOIAUIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenue nBU>XKeHUS TEJl B MHEPIIUAIBHBIX U HEMHEPIIUATBHBIX CUCTEMaX
OTCYETA.

[IprHIIMIT OTHOCUTEIBHOCTH.

Kauenne aByx UOWIMHAPOB WM ILIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOJCWCTBYIOLIEH  NPWIOKEHHBIX K TEIy CHI €
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOLIKX B PE3YIbTATE B3aUMOJCHCTBUS TEN.

N3mepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MaJICHUU.

[{enTpoOEKHbIE MEXaHU3MBI.

CpaBHeHUE CHJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmuKym.

N3mepenne paBHOICHCTBYIOIEH CUJT TIPU JABUKEHUU OpyCKa IO HAKJIOHHOM
IJTIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHHM JBWIKEHUS OpycKa IIo
HAKJIOHHOU IUIOCKOCTH Ha 3aJIaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pa3ziie, OT uX Jedopmariuu.

N3ydeHune NBUXKEHUSI CUCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepes
JErkuit OJI0K.

N3mepenne koddduimenta TpeHUS MO BEIUYUHE YIIIOBOTo Kod(dduimenta
3aBUCUMOCTH Frp(N).

UccnenoBanre ABMX)EHUsI OpycKa MO HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yuenne nBMKEHUA rpy3a Ha Bajly ¢ TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomtoTHO TBEpHoe Teno. lloctymarenbHoe M BpallaTeibHOE JIBHKCHHUE
TBEPOro Teiaa. MOMEHT CHiibl OTHOCUTENBHO OCH BpauleHus. llnedo cuibl
CroxxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHnTp TskecTu Tena.

Y cnoBus paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYMBOE, O€3pa3InuHOE PABHOBECHE.

TexHuueckue yCTpOWCTBA W TEXHOJOTHYECKHE TMPOLECCH: KPOHIITEMH,
CTPOUTENBHBIN KpaH, PEMIETYAThIE KOHCTPYKIUU.

Hemoncmpayuu.

Y cioBuUst paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

UccnenoBanne yciaoBUil paBHOBECHS TBEPAOTO Tella, HWMEIOLIETO OCh
BpAILICHUS.

KoncTpynpoBanue KpOHIITENHOB U PaCUET CUJT YIIPYTOCTH.

N3ydenue yCTOMYUBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAAb OTIOPHI.

Tema 4. 3akonsl coxpanenus ¢ mexanuke.

Nmnynec MaTepraibHOM TOYKH, CUCTEMBI MaTEpUaIbHBIX TOYeK. LlenTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema o0 IBUKEHUU LIEHTPa Macc.

NMnynbC cuiibl 1 KU3MEHEHHUE UMITYJIbCa Tella.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBUKEHUE.

MOMEHT UMITyJbCa MaTepHAIIbHOW TOYKHU. lIpencraBineHne o coxpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cunbl Ha MajlloM M Ha KOHEYHOM mnepemenieHuu. ['paduueckoe
peICTaBIeHUE PAOOTHI CHIIBL.

MOIIHOCTH CHJIBI.

Kunernueckass sHeprus MarepuaibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETHYECKOU SHEPTUU MATEPUATIBLHOU TOUYKH.



[loTeHumanpHble W HENOTEHUMANbHblE cuibl. [loTeHUManbHas >HEPrus.
[ToTeHuumanpHas >Heprust ynpyro ae@opMupoBaHHOW NpyKuHbL [loTeHumanbHas
SHEPIHs Tejaa B OJHOPOJHOM TI'paBUTALMOHHOM mnoie. [loreHumanpHas 3HEprus
Tena B TPABUTALIMOHHOM I0JIE OMHOPOJHOrO Iapa (BHyTpH U BHE miapa). Bropas
KOCMHYECKasi CKOPOCThb. TpeTbst KOCMUYECKasi CKOPOCTb.

Csi3p  pabOThl HENMOTEHUMAIBHBIX CHJI C HM3MEHEHHEM MEXaHMYECKOU
SHEPTUH CUCTEMBI Tell. 3aKOH COXPaHEHUs] MEXAaHUYECKOW SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHSL.

YpaBHeHnne bepHyuin Ui UACabHOM KUIKOCTM KakK CIEICTBUE 3aKOHa
COXPaHEHHUSI MEXaHUYECKON SHEPTUH.

TexHuueckue yCcTpoHUCTBAa U TEXHOJIOTHYECKUE IMPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHUCTOJNET, THPOCKON, (PUIYypHOE KaTaHue Ha
KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTrBHOE NBUXKEHUE.

N3mepeHre MOIHOCTH CHUJIBI.

W3MeHeHne 3Hepruu Tela MpU COBEPIICHUU padOThI.

B3auMmHbIe NpeBpamieHus] KUHETUYECKOM M NOTEHIMAIBHOM SHEPTHil IIpH
JEHCTBUU HA TEJIO CUJIBI TSHKECTH U CHIIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Npu cBOOOJHOM NaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, npaKkmukKym.

N3mepeHne uMiyibca Tella o TOpMO3HOMY Iy TH.

W3mepenune cuibl TITW, CKOPOCTH MOJENIU DJIEKTPOMOOMIS U MOIIHOCTU
CHUJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHIIBL.

HccnenoBanue COXpaHeHHUs] UMITYJIbCA MPU YIIPYTOM B3aUMOACHCTBHH.

N3mepeHrne KWHETUYECKON IHEPTUH TeNa [0 TOPMO3HOMY MYTH.

CpaBHEeHHE W3MEHEHUS MMOTEHIUAIBbHOM YHEPTHH MPY>KUHBI C pabOTOM CHITBI
TPEHUS.

Omnpenenenrue pabOThl CWIbI TPEHUS TMPU JBHKCHUU Tela MO HAKJIOHHOU
MJIOCKOCTH.

Paznen 3. MoJiekyJsipHasi Gu3uKa 1 TEPMOJUHAMHUKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeOPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIEKYIsipHO-KuHeTnueckoil Teopun (MKT), ux
onbiITHOEe oOocHOoBanue. Juddysus. bpoyHOBckoe nBHkeHHE. XapakTep
JBVDKEHUS M B3aMMOJEWCTBHMS 4YacTHIl BewiecTBa. MoJeln CTPOEHMs TIa30B,
KHUAKOCTEH M TBEPABIX TeN U OOBSCHEHUE CBOICTB BEIIECTBA HAa OCHOBE ATHX



Mojneneii. Macca u  pasmepsl Mojekyl (atomoB). KomuuecTBo BeriecTsa.
[ToctostHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crnocoOwl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaeabHOTO ra3a B MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU: YaCTULIbI
ra3a JIBM)KYTCSI XaOTUUECKHU U HE B3aUMOJIEUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcomtOTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporeccsl B
UJcaIbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30MPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsa3p  MEXIy JaBICHHMEM ©  CPEOHEM  KUHETHUYECKOW JHEprueu
MOCTYMATEIbHOTO TEIJIOBOTO JBUXKEHUS MOJIEKYJ HJEaTbHOro Tra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU UAECAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOIMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM YHEPTUEH MOCTYIIATEIBHOTO TEIUIOBOTO ABMKECHHUS €€ YaCTHIL.

TexHuyeckue yCTpOCTBA M TEXHOJOTMYECKHUE MPOLECCHl: TEPMOMETP,
OapoMeTp, Moy4yeHne HaHOMaTepUaoB.

Hemoncmpayuu.

Mopnenu IBUKEHUS YaCTUL] BEILIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHHUS.

Buneoposnuk ¢ 3anuceo peaibHOro OpOyHOBCKOTO JIBUYKEHHUSL.

Huddysus xunkocrei.

Mogaens onbita lTepHa.

[IputsikeHrue MONEKYII.

Mogenu KpUCTAINYECKUX PELIETOK.

Habmtonenue u rccneioBaHUE U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomul, nPAKmMUKym.

HccnenoBanne rmpouecca YCTAHOBIECHHUS TEIUIOBOTO PABHOBECHS IPH
TEII000MEHEe MEXTy TOpsYeil U XOI0IHOM BOAOH.

N3yuenne wu30TEpMHUUECKOTO Mpolecca (PEKOMEHJOBAHO UCIOJIb30BAHKE
udpoBoit 1abopaTtopun).

N3ydenune n30X0pHOro mporuecca.

N3yuenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUsI COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU IS
TEPMOJAMHAMHUYECKON CUCTEMBbI. BHeNHNe U BHyTpeHHKE napamerpol. [Tapamerpsl

TEPMOJAMHAMMUYECKON CHCTEMBI KAK CPEIHHE 3HAYEHHs BEJIMYMH, ONHMCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamuku. (CaMONpoOHU3BOJIbHAS — pelaKcarus
TEPMOJAUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopenp wuxeanpHOTO ra3a B TEPMOJWHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHEe MenpaeneeBa—Knaneipona u BeIpakeHUE ISl BHYTPEHHEN JHEPTHU.
VYca0Bus NPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHIIEHTPALWS YaCTHULI, BBICOKHE
TeMIiepaTypbl. BelpaxkeHue [yisi BHYTpEHHEH YHEPruu OJHOATOMHOIO HMJI€ATBHOTO
rasa.

KBazucraTnueckre U HeCTaTUYECKUE ITPOLIECCHI.

DOneMeHTapHas paboTa B TepMoArMHamMuKe. Berarciienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepenaua  kak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  SHEpIrHu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEMJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TemnoéMKocTh Tena. YAenbHas W MOJSpPHas
TEIIOEMKOCTH BELIECTBA. YpaBHEHME Maiepa. YaenbHas TEIUloTa CropaHus
ToruBa. Pacu€r konMuecTBa TEIUIOTHI TMpu Temonepenade. [lonstue o006
aanabaTHOM Ipoliecce.

IlepBblli 3aKOH TepMOAMHAMHUKHA. BHyTpeHHss oHeprusa. KomudecTtso
TEIUIOTHL W paboTa Kak  Mepbl HW3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJAUHAMHYECKOU CHUCTEMBI.

Bropoil 3akOH TEpMOAMHAMHMKHM JJIsI PAaBHOBECHBIX NPOLECCOB: Yepes
33JJaHHO€ PABHOBECHOE COCTOSHHUE TEPMOJUHAMUYECKOM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aguadara. AOCOMIOTHAs TeMIleparypa.

Bropoil 3akOH TEpMOAMHAMMKHA i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTy OT 0oJiee XOJOJHOTO Tea K 0ojiee HarpeToMmy 0e3
xkommnencanuu (Knaysnyc). HeoGpaTumMocTh MpUPOIHBIX MTPOIIECCOB.

[Tpunuune! neicteus TerioBbix MamuH. KITI.

MaxkcumanpHoe 3HaueHue KII/. [ukn Kapno.

DKOJIOTMYECKHE aCIEeKThl MCIOJIb30BaHUs TEILIOBBIX ABUrareneil. Ternosoe
3arpsA3HEHUE OKPYIKAIOIIEN CPEMBIL.

TexHuueckue yCTpOCTBA M TEXHOJOTMUECKHE MPOLECCHI: XOJOAWIbHUK,
KOHJIMIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIM JBUTATENIM, MapoBas TypOuHa,
MOJIYUYECHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOIOB C
HCIIOJIb30BaHUEM TEIIOBOIO HACOCA, YTWIM3alusa OMOOPraHMYECKOro TOIIMBA JJIs
BBIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3MeHeHune TemMnepaTypsl IpH aquadaTHYeCcKOM pacIiipeHHH.

Bo3znyuHoe orauso.

CpaBHEHHE yJENbHBIX TEINIOEMKOCTEHN BEIIECTB.



CrocoObl U3BMEHEHMS] BHY TPEHHEW SHEPTHUU.

HccnenoBanue aqnabaTHOTO IpoLecca.

KoMmnbroTepHble MOAENN TEIIOBBIX ABUTATEIICH.

Yuenuueckuit sxcnepumenm, nadbopamopnwie padbomul, npaKmuKym.

N3Mmepenue yaenbHON TEIIOEMKOCTH.

HccnenoBanne npouecca OCTHIBAHUS BEILIECTBA.

HccnenoBanne aqnadbaTHOTO MpoLecca.

N3ydenue B3aMMOCBA3U DHEPIUM MEXMOJIEKYJISIPHOTO B3aUMMOJACUCTBUA U
TEMIIEPATYPbl KUIIEHUS HKUJKOCTEM.

Tema 3. Azpecamnibie cocmoanus eeuyecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue u koHaeHcauus. HMcmapeHue u kumneHue. Y enbHas
TEIUIOTa NapooOpa30BaHusl.

Hacpimennele u HeHachblnleHHblE napbl.  KadecTBeHHas 3aBUCUMOCTD
IUIOTHOCTY M JABJICHUS HACBILIEHHOTO Iapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTb
0T 00BbEMA HACBIILIEHHOI'O Mapa. 3aBUCUMOCTb TEMITEPATYPbl KUIIEHUS OT JaBICHUS
B KUJKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTENbHASI BIaXKHOCTb.

TBépnoe Teno. Kpucrannuueckue nu amopdubsie Tesna. AHU30TPOIUS CBOWCTB
KpuctawioB. IlnaBneHue W KpucCTaM3auMs. Y IelNbHAs TEIUIOTA IUIABJICHMS.
CyOnumariusi.

Hedopmanmu tBEpaoro Tena. Pactsokenue u cxxarue. Cupur. Moayns FOHra.
[Ipenen ynpyrux nedopmanuii.

TermoBoe pacimupeHue KXUAKOCTEH U TBEPABIX Tel, 0ObEMHOE U JUHEIHOE
pacipeHne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUM YacTHI] BeIleCTBAa KaK MPUYHHA
TEIMJIOBOTO pAaCUIMPEHUs Tell (Ha KAYECTBEHHOM YpPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa30BbIX NMEepexoaax.

VYpaBHeHuUE TEII0BOTO OajgaHca.

[ToBepxHOCcTHOE HaTskeHHe. Koa((UUMEHT MOBEPXHOCTHOIO HATSKEHUS.
Kanunnsapueie aBnenus. JlaBnenue noa NCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamaca.

TexHuueckue yCTpOWCTBA UM TEXHOJOTMYECKHE IIPOLECCHL:  KUIKHE
KPHCTaJUIbl, COBPEMEHHBIE MaTEPHUAJIbI.

Hemoncmpayuu.

TennoBoe pacmnpeHue.

CBolicTBa HACBHIICHHBIX ITAPOB.

Kunenwne. Kunenue npyu NoOHMKEHHOM JTaBJIICHUU.

N3mepenne cuitbl MOBEPXHOCTHOTO HATSYKEHMUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmauuBaHue.



Kanunnspueie siBneHus.

Moaenu HEeHbIOTOHOBCKOW JKUJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINYECKOTO BEIECTBA.

Bunbr nedopmanmii.

HaGnronenue manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopruie padbomul, npaKmMuKym.

N3yyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IUIAaBICHUS Jb/A.

N3ydenune CBOMCTB HACBIILIEHHBIX ITApPOB.

N3mepenne abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
NOMEILECHUH.

N3mepenne ko3¢ duimeHTa moBepXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOnra.

HccnenoBanne 3aBUCMMOCTH  AepopMaliid  pE3WHOBOrO oOpas3ma oT
IPUIOKEHHON K HEMY CHJIBIL.

Paznen 4. JiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3anus Tea U €€ IPOSIBIEHUs. OJIEKTpUYECKWil 3apsia. JlBa Buaa
JJEKTPUYECKUX 3apAnoB. [IpOBOIHMKHM, AMDIIEKTPUKH U IOJyIPOBOJHUKH.
OJIEMEHTApHBIM JNEKTPUYECKUN 3apsiA. 3aKOH COXPAHEHMS JJIEKTPUYECKOTO
3apsaa.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KysoHna.

DOnekrpuyeckoe nojue. Ero neiicTBre Ha 3JEKTPUUIECKUE 3apsi/Ibl.

Hampsixkénnocts  anektpuueckoro  moist.  [IpoOubiit  3apsa.  Jlunuwm
HANPsHKEHHOCTH EKTPUUECKOTO NO0JIA. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMANIBHOCTD 3JIEKTPOCTATUYECKOTO IONs. Pa3HOCTh MOTEHUHATIOB H
HarnpsbkeHue. lloteHuuanbHas SHeprus 3apsiga B AJIEKTPOCTATUYECKOM  TOJIE.
[ToTrenuman anekrpoctaTuueckoro noisi. CesA3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIIMANIOB JUISl DJIEKTPOCTATUYECKOTO ToJisl (Kak OJHOPOAHOTO, TaK U
HEOJTHOPOJIHOTO).

[IpuHIMI CynepnO3ULNN SJIEKTPUUECKUX TIOJIECH.

[Tone Ttoueunoro 3apsma. Ilome paBHOMepHO 3apspkeHHOM cdepnl. Ilome
PaBHOMEPHO 3apsbKEHHOro mo o0béMy miapa. Ilome paBHOMEpHO 3apsHKEeHHOU
OeckOHeYHOW IUIOCKOCTH. KapTuHbl JMHUI HanpspKEHHOCTH 3TUX TOJIEH |
SKBUITOTCHIIUAIBHBIX IOBEPXHOCTEN.

IIpOBOIHUKH B DIIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3apsAI0B.

[vonektpukn B NIEKTPOCTATUYECKOM oJIE. JuanexrTpuyeckas
IIPOHUIIAEMOCTb BEIIECTBA.



KoHneHncaTop. DneKTpoEMKOCTh KOHIAEHCATOPA. DIEKTPOEMKOCTh IUIOCKOTO
KOHJEHCATOpA.

ITapannensHoe coenrHeHne KoHaeHcaropos. [locinenoBarenbHoe COEAUHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBrkeHHE 3apsKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AIEKTPOCKOI,
ANEKTPOMETP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIprOOpoB,
KOHJIeHcaTophl, TeHepatop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U NPUHLUII AEHCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsIKEHHBIX IJIACTHH.

Monens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOIHUKH B DIEKTPUYECKOM IOJIE.

DIIeKTpOCTaTUYECKas 3aIUTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSA MEXIY HUMU U TUNIEKTPUIECKON IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOPA.

3apsiaka v pa3psiika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomal, npaKkmukKym.

OneHka cui B3auMOJIEHCTBUS 3apsSKEHHBIX TEN.

Habmronenue npeBpaiiieHust SJHEPruM 3apsiKEHHOTO KOHASHCATOpa B SHEPTHUIO
W3JIyYEHHUs CBETOANO/IA.

N3yueHnne npoTekaHus TOKa B LIENH, COJEPHKAILIECH KOHICHCATOP.

Pacnpenenenune pa3HOCTH NOTEHIHATIOB (HanpsHKEeHUsT ) pu
NOCJEA0BATENILHOM COEUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsaaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlil 31eKmpuiecKuii mok.

Cuiia toka. [locTOSIHHBIN TOK.

VYcnoBus CynieCTBOBaHMUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. VcTOUHMKH
toka. Hanpsokenue U u SJ1C é.

3axkoH Oma a1 yyacTka IENu.

DneKTpu4ecKoe COIIPOTHBIICHUE. 3aBUCUMOCTD CONIPOTUBIICHUS
OJHOPOJHOTO TMPOBOJHHMKA OT €r0 JUIMHBI M IUIONIAAN ITONEPEYHOTO CEUYCHUS.
Y nenpHOE CONMPOTUBIICHUE BEIIECTBRA.

ITocnenoBarenbHOE, NAapALIEIBHOE, CMEIIAHHOE COSCAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBnéHHbIX dmekTpuueckux mnenei. [Ipasuna Kupxroda.



PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTh AJIEKTPUYECKOrO0 ToKa. TersioBas MOIIHOCTb, BBIJENsEMas Ha
pe3ucrope.

OJIC m BHYTpeHHEE COINPOTHUBIEHUE HWCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJIGKTPUYECKOM Iiemd. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHzieHcaTop B LIeTH MOCTOSIHHOTO TOKA.

TexHuueckue yCTpoHCTBa M TEXHOJIOTHYECKHE NPOLECCHl: aMIIepMETp,
BOJIBTMETP, PEOCTAT, CYUETUUK DIIEKTPUYECKOU IHEPTUMU.

Hemoncmpauuu.

N3mepenrie cuiibl TOKa U HapsKEHMUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HAIpsDKEHUS U1 PE3UCTOpa,
JaMITbl HAKaJIUBaHUS U CBETOAMO/IA.

3aBUCHUMOCTh CONPOTHUBICHUS UWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIAI TIOTIEPEYHOT0 CEUECHHS U MaTepuraa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIIPOTUBIEHUS MPH MMOCTOSIHHOM
HaIPSKCHUU.

[Ipsamoe nzmepenune D/1C. KopoTkoe 3aMbIKaHNE rajJbBaHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTHUBIICHMUSL.

Cnoco0»bl coenMHEeHHs] ICTOYHUKOB Toka, J/]C GaTapeil.

HccnenoBanue pa3sHOCTH MOTEHUHATIOB MEXAY IOJFOCAMU MCTOYHUKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanye CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIICHUS MPOBOIHUKOB.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA OT HANpPSDKEHUS JUISL  JIAMIIbI
HaKaJMBaHMUS.

VYBenuuenue npejena u3MepeHus: amnepmeTpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/[C raapBaHMYECKOTO 3JE€MEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIy MOIIOCAMU MCTOYHUKA TOKa
OT CUJIBI TOKA B LETIH.

HccnenoBanrie 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznuuHblx cpeoax.

DnekTpuyeckas NPOBOAUMOCTb  Pa3jIWYHBIX  BELIECTB.  DJEKTPOHHA
IPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTUBIEHUS METAJIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DneKkTpuyecKkuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[loynpoBOAHUKH. CobcTBeHHas u npyUMecHasT  MPOBOJUMOCTh
noJynpoBoIHUKOB. CBolicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B AJEKTPOJIUTAX. DIEKTPOIUTHYECKAS TUCCOLIMALIMS.
DnekTponus. 3akoHbl Dapajies ajs IEKTPOIN3a.

DJIEKTpUUECKHI TOK B razax. CaMOCTOATENBHBIA M HECAMOCTOATEIbHbBIN
paspsia. Paznuunble TUIIBI CaMOCTOATENBHOTO pa3psana. Monnus. 11nazma.

TexHuYecKkue yCTpONCTBA M MPAKTHYECKOE IMPUMEHEHHUE: Ta30pas3psiaHbIE
JaMIIbl, 3JIEKTPOHHO-JIy4yeBas TpyOKa, MOJYyIMPOBOJHUKOBBIE MPUOOPHL: U0,
TpaH3UCTOp, (OTOAMOM, CBETOJIMOMA, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITUIABKA ATFOMHUHMUS, 3JIEKTPOHHAS MUKPOCKOMHSI.

Hemoncmpayuu.

3aBUCUMOCTD CONMPOTUBIIEHUS METAIIIOB OT TEMIIEPATYPBhI.

[IpoBOAUMOCTB INEKTPOIUTOB.

3akoHbl AnekTponn3a Dapajes.

HckpoBoit pa3psil U MPOBOJAUMOCTh BO3yXa.

CpaBHeHUE IPOBOJUMOCTHA METAJJIOB U MTOJIYIIPOBOHUKOB.

OAHOCTOPOHHSISI IPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, RPAKMUKYM.

Halnronenue anexTposinsa.

M3mepeHue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTHUBIICHHS  TE€PMOpE3UCTOpa  OT
TeMIIepaTyphbl.

CHsiTHE BOJBT-aMIEPHON XapaKTEPUCTUKU JUOA.

Du3nYeCKUI NMPAKTHKYM.

Crioco06n1 u3MepeHns GU3NUECKUX BETUYMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JTATYUKOBBIX CUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BETUUMH.
OueHka rpaHull IOTPEIIHOCTEN.

IIpoBeneHne  KOCBEHHBIX M3MEpPEHUHM, MCCICIOBAHUN  3aBUCUMOCTEU
(¢u3nYecKux BEIMYWH, MPOBEPKa IMPEAJOKEHHBIX THUIOTe3 (BbIOOpP U3 pabdor,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3leliaXx «YUYEHUYECKHA  OSKCIEPUMEHT,
J1abopaTopHbIe pabOThI, TPAKTUKYM).

MexnpeamMeTHbie CBSA3M.

N3yuenne kypca ¢usuku yrayonéuHoro ypoBHs B 10 kimacce
OCYILECTBISIETCS ¢ YUETOM COJEpPKATEIbHBIX MEXKIPEIMETHBIX CBA3EHM C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMHUH, TE€OTpaPUU U TEXHOJIOTHH.

Mesicnpeomemmuoie NOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMOO08 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHBIA (pakT, TUMNOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,



Teopus, HAOIIOJCHUE, DKCIEPUMEHT, MOJCITUPOBAaHUE, MOJETb, H3MEpPEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTEIbHBIC TPUOOPHI, ITU(poBas 1a00paTopus.

Mamemamuka: penieHUE CUCTEMbl ypaBHEHUW. JluHeWHas ¢yHKUMS,
napabosa, runepoosna, ux rpaduku U cBOMCTBA. TpUroHoMeTpuuecKue (yHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIUK HA OCH KOOPAMHAT, CII0KEHNE BEKTOPOB.

buonozua: Mmexanuueckoe ABUKEHUE B KUBOU mpupone, Auddysus, ocmoc,
TEII0O0OOMEH >KMBBIX OpPraHU3MOB, TEIIOBOE 3arpsi3HEHUE OKPY’KaloLIeHl cpenbl,
yTUIM3alusi OMOOpPraHMYEeCKOTO TOIJIMBA [JJIi BBIPAOOTKH «TEIJIOBO» U
AIIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE M KAlUJUTSPHBIE SIBICHUS B IIPUPO/IE,
AIEKTPUYECKHUE SIBJICHUS B dKUBOW IPUPOJIE.

Xumuna: NUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJYyYEHUE HaHOMAaTepuaaoB, TEIUIOBHIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U ra3oB, KUJIKUE KPUCTAIUIbI, JIEKTPUUECKHE
CBOMCTBa METAJIOB, JIEKTPOIUTHYECKAS TUCCOIUALMS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIIHSI.

T'eozpagpua: BIaxXHOCTh BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKUE JIBUKEHHUU C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET CYXOr0 H JKHJKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIHUU
(KpOHILUTEHH, pemeéryarble KOHCTPYKIUHU), UCIOJIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJOMET M JPYTrHUE), ABUTATEIb BHYTPEHHETO
Cropanusi, napoBasi TypOrHa, ObBITOBOW XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJIyYEHUS] COBPEMEHHBIX MAaTEepUaIOB, B TOM YHCIE€ HAHOMATEPUAIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3alllUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB,
ra3opaspsAHbIe JaMIIbl, TOJYIIPOBOJHUKOBBIE TPUOOPHI, TATbBAHUKA.

11 KUIACC

Paznen 4. JinekTpoanHamMuKa.

Tema 4. Maznummnoe no.e.

B3anmonencTBUEe TOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAYKUMH. [IpuHIUMND cynepno3uuuu
MAarHuTHBIX MTOJEU. JINHMM MAarHUTHON MHIYKIHH.

MarnuTtHoe 1oJjie POBOJHUKA C TOKOM (TMPSIMOTO MPOBOJIHUKA, KATYUIKU U
KpyroBoro Butka). OnsIT Jpcresa.

Cuna Amnepa, €€ HapaBICHUE U MOTYJIb.

Cuia JlopeHua, e€ HanpaBi€HUE U MOIyJb. JIBUKEHHE 3apSIKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM nose. Pabota cusl Jlopenna.

MarunutHoe none B BemectBe. DeppoMarHeTvku, napa- U JuaMarHeTHKU.



TexHuueckue YCTpOfICTBa U TCXHOJOIHYCCKHUC TIPOLECCChI: IMPUMCHCHHC

IMOCTOSTHHEIX MAarHuToOB, AIEKTPOMArHUTOB, TEeCTEP-MYJIbTUMETD,
3JIEKTPOABUTATENb SIKOOH, YCKOPUTEIH AJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KaptvHa nWHMNA  WMHOYKOMA ~ MAarHUTHOIO IO IOJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTrna nvHuid MarHuTHOW MHAYKIMU TIOJIS JUTMHHOTO MIPSMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumonernicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuibl JIopeHa Ha HOHBI DJIEKTPOJIUTA.

HabGntonenue ABMKeHUs MyyKa 3J€KTPOHOB B MAarHUTHOM IIOJIE.

[TpuHuMn JNEUCTBUSA 3IEKTPOU3ZMEPHUTEIILHOTO npubdopa
MAarHUTORIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJIST TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHeTUKOB.

UccnenoBanne AeiCTBUA MNOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydeHune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHIIBI TOKA.

Onpenenenre MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBmeHne AneKTpoMarHuTHOW HHAYKOMU. [IOTOK BekTOpa MarHUTHOM
uHaykimu. OJ[C uHAayKuuu. 3aKoH AIEKTPOMAarHUTHOM uHAyKiuu Dapanes.
Buxpesoe aniexktpruueckoe nosne. Toku Oyxo.

OJC uHAyKUMH B MPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
HoJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh. KaTymika WHIYKTMBHOCTM B LENM IOCTOSIHHOIO TOKA.
Asnenne camonnaykuuu. 3J1C caMOMHAYKIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKUE MPOLECCHl: MHAYKIHUOHHAS
M€4b, COJICHOUI, 3aIUTa OT AIEKTPU3ALNU TEN MPU ABUKEHUN B MArHUTHOM MOJIE
3emuIu.

Hemoncmpayuu.

HaGnroneHue sSiBICHHS 3JIEKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd IJ[C WHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuiio JleHna.

[TameHre marauTa B aJllOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHAYKIIHH.

Hccnenopanne 3aBucumocty J/]C caMOMHAYKIMHM OT CKOPOCTH W3MEHEHUS
CWJIBI TOKA B LIETIN.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomul, nPAKmMuKym.

HccnenoBanue sIBIEHUS JIEKTPOMArHUTHOW MHTYKIIWH.

OnpeneneHne NHAYKIUMU BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue siBICHUS CAMOUMHAYKIUH.

C6opka Mozienu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pazgen S. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBoOOAHBIE KOJIEOAHUS.

["apmonunyeckue kosiebanus. KuHnemarnueckoe U JUHAMHYECKOE OMHCAHHE.
DHEpreTU4ecKoe ONMUCaHUe (3aKOH COXPAaHEHHUS MEXaHUYECKON 3Hepruu). BeiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAHUI U3 UX PHEPreTHYECKOTO U
KMHEMATUYECKOTO OTIMCAHUS.

Amvmntyga u (asza konebanuil. CBs3b aMIUIMTYIbl KOJEOAHUM HMCXOJHOU
BEJIMUMHBI C aMIUIMTYAaMU KOoJleOaHUM €€ CKOPOCTH M YCKOPEHUS.

[lepuon u uactota kKojeOanuil. Ilepuoa ManbiX CBOOOJHBIX KOJI€OAHMIA
MaTeMaTuyeckoro masTHuka. Ilepuos cBOOOAHBIX KojeOaHUM MPYKUHHOTO
MasTHHUKA.

[lonsiTue 0 3aTyxarmux KojaedaHusx. BeiHykaeHHble koneOanus. Pe3oHanc.
Pe3onancHas kpuBad. BrnusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIE0aHUSI.

TexHrUecKue yCTpONCTBA U TEXHOJOTMYECKUE MPOLIECCH: METPOHOM, Yachl,
Kayeiu, My3bIKalbHble HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpayuu.

3anuck K01e0aTeTLHOTO ABUKEHUS.

HabGnronenue He3aBUCHMOCTH TEPHOJIa MANIbIX KOJIeOaHUM rpy3a Ha HUTHU OT
AMIUTUTY JIbI.

HccnenoBanue 3aTyXamuX KoiaeOaHU U 3aBUCUMOCTH TIEpHUOia CBOOOTHBIX
KOJIeOaHU OT COMPOTUBICHHUS.

HccnenoBanne kosieO0aHW TIpy3a HAa MAaCCHUBHOM MpYyXUHE C LEIbIO
(opMupoOBaHUs MpeCTaBICHUNA 00 HACATIbHON MOAETHN NPYKUHHOTO MAsITHUKA.

3aKOH COXpaHEHUs SHEPTUU NPH KOJIeOaHUsX Ipy3a Ha MPYKUHE.

HccnenoBanre BIHYKICHHBIX KOJICOAHUI.

HabGmronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJIHBIX KOJIEOAHWU HUTSAHOTO M MPYXUHHOTO
MasATHHKOB.

N3ydeHne 3aKOHOB ABMXKEHHUS Te€la B X0/I€ KOoJIeOaHU Ha yIIpyroM MojBece.

N3yuyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B MPYKUHHOM MAasITHUKE.

HccnenoBanuie yObIBaHUSI aMIUIUTY 1Bl 3aTyXalOIINUX KOJIEOAHUM.

UccnenoBanue BEIHYXACHHBIX KOJICOAHMUIA.

Tema 2. InekmpomazHumHole Ko1e0aHuA.

Konebarenbupiii KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOaHUS B
uaeaIbHOM KosiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsjia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHIIBI TOKa B KOJ1e0aTeIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B UACATIBHOM KOJI€0ATEIbHOM KOHTYPE.

3aTyxaroiue AIEKTPOMArHUTHbIC KoJIeOaHMUsI. BoiHyK1eHHbBIE
ANEKTPOMArHUTHbIE KOJIEOaHusI.

[lepemenHbIil TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JEUCTBYIOLEE 3HAUEHUE CHJIbl TOKAa W HANpPSOKEHUS MPU pa3audHou ¢opme
3aBUCUMOCTH IIEPEMEHHOTI'0 TOKAa OT BPEMEHHU.

CuHyCOMIANBHBIA TEPEMEHHBIM TOK. Pe3uCTOp, KOHIEHCATOp M KaTylKa
MHIYKTUBHOCTH B LIENIM CHUHYCOHJAIBHOTO IEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsKEHUN.

Wneanbubiii  Tpanchopmarop. IlpomsBonactBo, mnepegada u moTpebieHue
AJIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKA TpPU TMPOU3BOACTBE AeKTposHepruu. KynbTypa
UCII0JIb30BAHUS AIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE MPOLECCHI: DJIEKTPUYECKUM
3BOHOK, T'€HEPATOp NEPEMEHHOTO TOKA, JMHUU JIEKTpONepe1ay.

Hemoncmpayuu.

CB00OOIHBIE AIEKTPOMAarHuTHbIE KOJeOaHusl.

3aBUCHUMOCTb YaCTOThI CBOOOTHBIX KOJIEOAHHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMATHUTHBIX KOJIEOAHHIA.

["'enepaTop He3aTyXaroUMX IEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenp 3IeKTpOMarHuTHOTO TeHEPaTopa.

BbIHyX/1IeHHBIE CHHYCOMIATbHBIE KOJIEOaHUS.

Pe3ucrop, KaTymka MHIYKTUBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOTO
TOKA.

Pe3oHaHc mnpH MOCIENOBATEIBHOM COECIMHEHHHM PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY eTpoicTBO 1 MPUHIMT AEUCTBUS TpaHcpopmaTopa.



Monenb TUHUY 3IEKTpOIepeayun.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, NPAKMUKYM.

Nzyuenne Tpancpopmaropa.

HccrnenoBanre MEpPEeMEHHOTO TOKa dYepe3 MOCIeNOBAaTENIbHO COCTUHEHHBIC
KOHJEHCATOp, KaTyIIKY U PE3UCTOP.

Habmroenune meKTpoOMarHuTHOTO PE30HAaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIHA MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHBLE GOJIHDL.

Mexannueckue BOJIHBI, YCJIOBHS WX pacrnpocTpaHeHus. [lomepedHbie u
POJIOJIbHBIC BOJNHBL [lepuojs, CKOpPOCTh pachpOCTpaHEHHWS W JIJIWHA BOJIHBI.
CBoiicTBAa MEXaHUYECKHX BOJH: OTpaX€HHWE, MperloMieHue, nHTepdepeHus u
nudpaxiuys.

3Byk. CkopocTh 3ByKa. I poMmKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HeHUE OKPYKAIOIEH CPebl.

DneKTpOMarHUTHBIE BOJIHBIL. Y CJIOBHUS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaIsi BEKTOPOB B JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaKEHUE,  MPEIIOMJICHUE,
noJyisipu3anysi, THTEpPepeHuns U JudpaKiysl.

[[Ixana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHeHHe AIIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIUIIBI paguOCBsI3U U TeJeBUIeHU. Paguonokanusi.

DIEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIEH CPeIbl.

Texnuyeckue ycTpoiicTBa W MPAKTUUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-nieusn,
yJIBTPa3ByKOBas JUArHOCTHUKA B TEXHUKE ¥ METUITHE.

Hemoncmpayuu.

OObpazoBanue 1 pacpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmnromieecs Teno Kak UCTOYHUK 3ByKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

HabGntonenue otpaxeHus: M NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue natepdepeHnu u Augpakiud MEXaHUIECKUX BOJIH.

AKYyCTHUYECKHUI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHUE.

Habmronenne cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOW WU
4acTOTOU KOoJeOaHUi.

HccnenoBanne  CBOMCTB — DJEKTPOMAarHWTHBIX — BOJIH: OTpa)kKeHUE,
pesioMIIeHUE, MOospu3aus, Tudpakius, nHTephepeHIus.

Oo6nHapy>keHre nHOPAKPACHOTO U YITPA(UOIETOBOTO U3TYUCHHIM.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, NPAKMUKYM.



N3yuenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyeHue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMOIMHEWHOE PaCIPOCTPAHEHUE CBETA B OJHOPOAHOM cpene. JIyu cmera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne mzoOpaxeHui B
wiockoM 3epkane. Chepudeckue 3epkana.

[Tpenomiienne cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOJIIOTHBIN MOKa3aTesb
npesniomieHusi. OTHOCUTENbHBINA MOKa3aTelb npejaomiieHus. [locTosSHCTBO YacTOThI
CBE€TAa M COOTHOLIEHWE JJIMH BOJH NPH IEPEX0JI€ MOHOXPOMATHYECKOTO CBETA
yepe3 TpaHully pasziesia AByX ONTHYECKUX CPE/.

Xon nydeit B mpusme. [ucnepcusi cBera. CinoxkHBIM cocTaB 0eloro cBeTa.
[Ber.

IlonHOe BHyTpeHHee oTpakeHue. lIpenenbHbIil yroj MoJaHOro BHYTPEHHETO
OTPAKEHUSL.

CobOuparoume u paccenBaomive JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHWE U ONTHYeCKas CUJla TOHKOW JHMH3bl. 3aBUCHUMOCTh (DOKYCHOIO
paccTosiHUSL TOHKOW cepruyeckoi JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIIBHOTO
1I0Ka3aress MPEIOMIICHHUS.

@®opmyJia TOHKOU JIMH3BL. Y BEIUYEHUE, TABAEMOE JIMH30M.

Xon Jyda, IpOLIEAIIEro JIMH3Y IOJ IMPOU3BOJIBHBIM YITIOM K €€ IJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUYKM U OTpe3Ka MpsSMON B
cOOMpaIOIIMX U PACCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Pazpemaromnias cnocoOHOCTh. [1a3 kak onTUyeckas
cUCTEMa.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBust HaOMIOIEHUST MAKCUMyMOB M MUHUMYMOB B HHTEP(QEPEHLHUOHHOU
KapTUHE OT JBYX KOIEPEHTHbIX HCTOYHHMKOB. IIpuMepbl KiacCHYeCKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxumss cBera. JludpakuuonHas pem€rka. YcClIoBUE HAOIIOICHUS
IVIABHBIX ~MAkKCHMyMOB IIpM [aJ€HHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPAKIUOHHYIO PELIETKY.

[lonspu3anus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLECCHI: OYKH, JIyIa,
MEPUCKOIL, (oToamnmapaT, MUKPOCKOI, NPOEKIMOHHBIA amnmapar, MpPOCBETICHUE
OINTHUKH, BOJIOKOHHAS OINTUKA, AM(PPaKLIHOHHAS perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHHs CBETA.

HaGnronenue noJiHoro BHyTpeHHEro oTpaxkeHus. Mojiens CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB YEPE3 IUIOCKOMApaJLIEIbHYIO
IJIACTUHY U MPU3MY.

HccnenoBanne CBOMCTB H300payKeHUI B JTUH3AX.

Moaenn MUKpOCKOTIa, TEJIECKOIIA.

HaGnronenue unrepdepeHiinu ceera.

Habmronenue 11BeToB TOHKUX TIEHOK.

HaGmronenue nqudpakiuu cera.

N3yuenune nudpakiinoHHON PEIIETKY.

HaGmronenue nudpakiimnoHHOTO CIIEKTpa.

Hab6ntonenue aucnepcuu cBera.

Habmronenue nonspusanum cBeTa.

[IpuMeHeHue MoNAPOUAOB JJIsl U3YUECHHS] MEXAHUUECKUX HaIPSIKESHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaKmu Kym.

N3mepenune nokazaTess NpeJoMIICHUs CTEKIIa.

HccnenoBanrie 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
MIPUMEPE JKUJIKUX JIMH3).

N3mepenne PoKyCHOTO pacCTOSTHUS pACCEUBAIOIINX JIUH3.

[Tonydenue nzo0pakxeHusi B CUCTEME U3 MJIOCKOTO 3epKajia v JIUH3BI.

[Tomyuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyupoBaHue TeIECKOMUYECKUX CUCTEM.

HaGnronenue audpakiuu, nuatepdepeHIuy ¥ NoJsIpr3aliiy CBeTa.

N3ydenue noysipu3aliiu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU TUAJIEKTPHUKA.

N3ydenue natepdepeHny J1a3epHOTO U3TYYEHUS Ha JBYX IIETISX.

Hab6mronenune gucnepcun.

HaGnronenue u uccnenoBanue qu(ppakiimoHHOTO CIIEKTpa.

N3mepenune 1MHbI CBETOBOUM BOJIHBI.

[TomyuyeHnue creKkTpa M3TyYeHHUS CBETOIMO]A TPHU MOMOITH TU(PAKIIHOHHON
PEIIETKMU.

Pa3ngesn 6. OcHOBBI crieliuaIbHON TEOPHUH OTHOCUTEILHOCTH.

['panuiibl  NPUMEHHMMOCTHM  Kilaccuueckod — MexaHuku.  [loctymarsl
CHEeUATbHON TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  lIpeoOpazoBanusi  JlopeHia.
VYcnoue npuuMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHH U COKpaIEHUE JUTUHBI.

DHeprust 1 UMIYJIbC PENITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPTUEH U UMITYyJILCOM PEIATHBUCTCKON YaCTHIIbl. DHEPTHUS
MOKOSI.



TexHuueckre yCTpOHMCTBA M TEXHOJIOTUYECKUE IIPOILIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIN 3apsKEHHBIX YaCTHII.

YueHnyeckuit SKCIepUMEHT, J1abopaTopHbie PaObOTHI, MPAKTUKYM.

OnpeneneHve UMIYJbca U DHEPTUU  PEJISTUBUCTCKUX  dYacTull (10
dboTorpadusiM TPEKOB 3apPXKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBasi ¢pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TemioBoe M3IydeHHE (M3TydeHHE aOCOTIOTHO YEPHOIO Teja).
3akoH cMmernenna Buna. ' unoresa Iinanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®dotoaddext. Onbithl A. I'. CtoneroBa. 3akonbl porodddexra. YpaBHeHue
Ouamreitna s hotodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YACTHOCTH, [aBlieHWE CBeTa Ha aOCOIIOTHO
NOTJIOIIAIONIYI0 U a0COJIIOTHO OTpaxkarouryto mnoBepxHocts). Ombitel I1. H.
JleGenena.

BonHoBeie cBoiicTBa yactull. BosHsel ne bpoitns. nvHa BonHbl ne bpois u
pasMepbl 00JacCTH JIOKaIM3aluu JBWXKyllehcs vactuibl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 3n1eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIEHUSI HEONPeneIEHHOCTEH
I'eiizendepra.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKUE TPOLIECCHl: CIEKTPOMETD,
(doTo31eMEHT, (OTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJIUOI.

Hemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM TUIACTHHOM.

HccnenoBanune 3akoHOB BHeEMTHET0 GoTodddekra.

UccnenoBanre  3aBUCHMOCTH  CONPOTHUBJIEHUS  TOJIYIIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conueunas Oarapes.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, NPAKMUKYM.

UccnenoBanue ¢potopesucropa.

N3mepenune nocrosiHHoM [Inanka Ha ocHoBe uccienoBanus porodddekra.

NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIUO/] OT HAMPSIKCHUS.

Tema 2. @uzuka amoma.

OnbITH MO MCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroMma
Pesepdopna.

[Toctynarer bopa. M3nyuenue u nornomieHue GOTOHOB MpU NEPEXoe aroma
C OJTHOTO YPOBHS YHEPTUH HA IPYTOM.



Bunbl cnexktpoB. ClieKTp ypOBHEW SHEPTHH aTOMa BOJIOPOIA.

CnoHTaHHOE M BBIHYKJICHHOE H3Iy4eHHE cBeTa. Jlasep.

TexHnueckue ycTpoicTBa M TEXHOJOTUYECKHE ITPOLIECCHI: CIEKTPaTbHBIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pezepdopaa.

HabGntonenue nuHeyaThiX CEKTPOB.

YCTpOUCTBO U IENCTBUE CYETUMKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenre JIMHBI BOJIHBI J1a3€pPHOTO U3TYYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomal, RPAKMUKYM.

HaGnronenue nuHeRyaToro crekTpa.

HccnenoBanue criekTpa pa3pekeHHOT0 aTOMapHOIO BOAOPOAA U U3MEpPEHUE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyxknonnas monens sapa I'eiizenOepra—lBanenko. 3apsia siipa. MaccoBoe
yucno sapa. M3o0Tonsl.

PanuoaktuBHOCTh. Alnbda-pacnan. DNEKTPOHHBIA M TMO3UTPOHHBIN Oera-
pacnaz. ['aMmma-usimyyeHue.

3aKOH paguOaKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBoiicTBa MOHU3UPYIOLIETO H3Iy4YeHUs. BiusHue pajvoOakTHBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBeHHBIN (oH n3nydeHus. Jlo3umerpus.

DOHeprus cBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekT maccsl aapa.

Anepuble peakuuu. [enenue u cunres saep. SAnepusie peaktopsl. [Ipodiemsl
yOPaBISIEMOTO TEPMOSAJIEPHOIO CHHTE3a. OJKOJOTHMYECKHE AaCIEKThl Pa3BUTHS
SIIEPHON DHEPIETUKMU.

MeToabl perucTpauyy U UCCIIEOBAaHUS IEMEHTAPHBIX YACTHUL.

OyHAAMEHTAIBHBIE B3aUMOJCUCTBUA. bapuoHbL, ME30HBI U JICNITOHBI.
[IpencraBnenune o CranmapTHol Moaenu. KBapk-rirtooHHas MOJIENb apOHOB.

®usznka 3a npenenamu CraHaapTHON Mozaenu. TE€MHas maTepus M TEMHas
SHEPrusl.

EnunctBO Qusnyeckoit KapTUHBI MUPA.

TexHuyeckne yCcTpocTBa U TEXHOJIOTHUYECKUE TIPOLIECCHI: JO3UMETP, KaMmepa
BunibcoHa, snepHbIi  peakTop, TEPMOSACPHBIN peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, npaKmuKym.

HccnenoBanue TpeKOB YyacTull (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHus: 0eTa-4acTull aTFOMUHHUEM.

Pazgea 8. diieMeHTHI ACTPOHOMUY U ACTPOPUHKH.



Otanbl pa3BuThs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKU Uit OOBIACHEHUS MPUPOJbI
KOCMHYECKHX O0OBEKTOB.

Metoabsl acTpOHOMHUYECKHX ucclenoBaHuld. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMMUS.

Bug 3Bé3nnoro Heba. Co3Be3gus, sSipKU€ 3BE3MbI, IJIAHETHI, UX BHUIAMMOE
JIBIOKCHUE.

ConHeuHas cucTeMa.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA 1 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMMa «CIeKTpaaibHbIA Kiacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM I10CIEHOBATEIbHOCTH. 3aBUCHUMOCTL «Macca —
CBETUMOCTBY» [JIsi 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE3/1. COBpEMEHHBIE MPECTABICHUSI O NMPOUCXOXKACHUU U 3BoMtonnu CoJiHIa U
3BE3/. DTabl )KU3HU 3BE3I.

Mneunsiid ITyte — Hama [amaktuka. Ilonoxenue u nBukenune ConHia B
lamaktuke. Tunel ranakTuk. PaguoranakTuku v kBasapbl. YEpHBIE IBIPHI B SIpaAX
raJlaKTHK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa00ia. Pazberanue rajiakTuk.
Teopus bonbiioro B3peiBa. PemukToBOE M3IIydeHHUE.

MacirabHas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobiieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGnronenust 3BE€31HOT0 HebOa HEBOOPYKEHHBIM I1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUJIOKCHUHN IS OTPEICIICHHS TI0JIOKCHHUS HEOSCHBIX 0OBEKTOB
Ha KOHKDETHYIO JIaTy: OCHOBHBIE CcO03Be31usi CEBEpHOTO MOMyIIapus U SIPKUE
3BE3/IbI.

HaGnronenuss B Teneckon JIyHBI, I1aHeT, TyMaHHOCTEH U 3BE3THBIX
CKOIJICHMH.

Du3uYeCKUM NMPAKTUKYM.

CnocoObl u3MepeHus: PU3NUECKUX BETUYUH C MCIOJIB30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX W3MEPUTETBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHUM (PU3NUECKUX BEIUYHH.
O1ieHKa TpaHull MOTPEITHOCTEM.

IIpoBeneHne KOCBEHHBIX M3MEPEHMM, HCCICAOBAHUN  3aBUCHMOCTEU
(bU3MYECKUX BEJIMYHH, IPOBEPKA NPEIJIOKEHHBIX THIOTe3 (BbIOOp u3 pabdor,
ONMCAHHBIX B  TEMATUYECKHX  pa3denax «YUYEHUYECKHW  DKCIICPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM) ).

Oo6o0maromniee MOBTOPEHHUE.



O0o001eHne U cucTeMaTU3alus COJEpKaHUs pa3liesoB Kypca «MexaHukay,
«MonekynspHas (u3MKa U TEPMOJUHAMHUKA», «IIEKTpOAUHAMHKay, «Konedanus
U BOJHBD, «OCHOBBI CIEHHAJIBHON TEOPHUU OTHOCHTEIBHOCTH», «KBaHTOBas
(duznkay, «IEMEHTBl aCTPOHOMUU U aCTPO(PUZHKI.

Ponp Qusukn W acTpoHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOW M 3TUYECKOH cpepax NedaTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHON HAay4YHOW KapTHUHE MUpPA, 3HAYEHUE ONMCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOM W  NPOTHOCTUYECKOW  (yHKIUN
busnueckoil Teopuu, poJib (HU3MIECKON Teoprur B (POPMUPOBAHUM MPEACTABICHUI
0 ¢u3MUECKON KapTUHE MUpPa, MECTO (PU3NYECKON KapTUHBI MUpa B 00IIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUI O TPUPOJE.

MexnpeaMeTHble CBSI3H.

Nzyuyenne kypca ¢usuku yrimyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISAETCS ¢ YYETOM COJEPKATEIBHBIX MEKIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTHU, XUMHUH, TeoTpaduu U TEXHOIOTUH.

Mesicnpeomemuvie ROHAMUA,CEAZAHHBIE C U3YUECHUEM MEMOO0E8 HAYUHO20
NnO3HAHUA: SIBICHUE, HayuyHbId (akT, rumnore3a, (pu3nyeckas BEIWYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJEIb, HU3MEPEHUE,
HOTPEIIHOCTUH U3MEPEHUH, U3MEPUTENbHBIE PUOOPHI, UPPOBast 1adbopaTopusl.

Mamemamuka: pelmieHUE CHUCTEMbl YpaBHEHHH. TpHUroHOMETpUYECKHe
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOX/IECTBO. BEKTOpBl M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX GyHKUMWA. [Ipu3Haku nomoOus TPEyroJbHUKOB,
oTpeielieHUe TUIOMIAIN IIOCKUX GUTYp U 00bhEMa Tel.

buonocusa: »nekTpuyeckue SBICHUS B JKUBOW NpUpOjE, KoyieOaTelabHbIE
IBUKEHUS B JKMBOM TIPUPOJE, SKOJOTMYECKHE PHUCKU MpU MPOU3BOICTBE
AIEKTPOIHEPTUH,  ANEKTPOMATHUTHOE  3arps3HEHHE  OKPYXKAIoIIEeW  Cpebl,
yJIbTPa3BYKOBasl JAMArHOCTMKA B MEIUILIMHE, OINTUYECKHUE SBJICHUSA B JKUBOU
IIPUPO/IE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUNINYECKAsl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHMUA KPHUCTAUNIMYECKON PpEHIETKH, CHEKTPaTbHBIN
aHAJIN3.

I'eocpagpua: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pYZ,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
ANEeKTpoBUraTens SIkodu, reHepaTop MNEPEMEHHOrO0 TOKAa, WHAYKIMOHHAs IEYb,
JIMHUU 3JIEKTpoONepeay, 3J1EKTPOJBUTaTeNb, paaap, paIuoNpUEMHHUK, TEIEBU30D,
anteHHa, tenepoH, CBYU-meub, ynbTpa3BykoBas JUarHoCTHUKa B TEXHUKE,



MPOEKIIMOHHBINA anmapar, BOJOKOHHAs ONTHKA, COJTHEYHAs Oarapesi, CIlyTHUKOBBIC
MIPUEMHUKH, SIIEPHASI JHEPTETUKA U DKOJIOTHYECKHUE aCIIEKThI €€ Pa3BUTHSA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBHIIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHUS YyueOHOro mpenMera «Dusnkay
JIOJDKHBI OTPaXaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJarOIINXCS PyKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHWEHTAIIM, TIOBUTUBHBIX BHYTPEHHHX  YOEXKICHWI, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHICKOT0 OOIleCTBa, pacIIMpEeHUe >KU3HEHHOTO
OIBITA W ONBITA JAESATEIBHOCTH B MPOLECCE PEAM3AUUN OCHOBHBIX HaIPAaBICHUU
BOCIIUTATEJIbHOW €SI TENBbHOCTH, B TOM YHCIIE B YACTH:

rPakKIAHCKOTOBOCIIUTAHUSA:

e Cc(hOpMHPOBAHHOCTh TPAKMTAHCKOW  TO3UIIMU  OOydYaromerocss  Kak
aKTUBHOTO U OTBETCTBEHHOTO YI€HAa POCCUICKOI0O 00IeCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIICYEIOBEYECKUX T'yYMAHUCTUUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTU COBMECTHYIO JEATEILHOCTh B UHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUM B  0Opa3oBaTeIbHOU
OpraHU3alNY;

e YMEHHE B3aUMOJCHCTBOBATH C  COLMAIBHBIMHU  HWHCTUTYTaMU B
COOTBETCTBHUH C UX (QDYHKIIMSIMHU 1 HA3HAUCHUEM;

e TOTOBHOCTb K TYMAaHUTAapHOM U BOJIOHTEPCKOU JIESATEIBHOCTH.

NaTPUOTHYECKOTOBOCIIMTAHUSA:

e cOpPMHUPOBAHHOCTH POCCUICKOU IpaXX1aHCKOMN UJEHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHO€ OTHOUIEHHE K TOCYyJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPAaBCTBEHHOTOBOCIIMTAHUA:

e c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHUS;

e CIIOCOOHOCTH OLIEHMBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJE B JEATEILHOCTH YUEHOTO;

e 0OCO3HAHHUE JJMYHOTO BKJI/Ia B MOCTPOCHUE YCTOMUHUBOTO Oy IyIIETO.

3CTETUYECKOTOBOCIIMTAHMS

e DOCTETMYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYasg OCTETHKY HAy4YHOrO
TBOPYECTBA, MPUCYIIET0 (PU3NUECKON HAYKE.

TPY/AOBOTrOBOCIIUTAHMS:



WHTEpEC K pa3audHbIM chepaM MpodecCHOHATIBHON JASATENBHOCTH, B TOM
9UCJIC CBSI3aHHBIM C (U3WKOWM W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBINM BBIOOp OyayIIel nmpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIE IIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M camM00Opa3oBaHUIO B
o0nacTu (PU3MKU HA TPOTHKEHUU BCEU KU3ZHH.

IKOJIOTHICCKOIOBOCIIMTAHUA .

c(hOpPMUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbhl, OCO3HAHUE TJIOOAIHHOTO
XapakTepa 3KOJIOTHYECKHUX PoOieMm;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JICMCTBUU B OKDPYKAIOLIEH Cpele Ha
OCHOBE 3HAHUA IIEJIEN YCTOMYMBOTO PA3BUTHS YEITOBEUECTBA;

paclIMpPEHUE ONbITa JCSATENBHOCTH SKOJIOTHYECKON HAIPaBJICHHOCTU Ha
OCHOBE MMEIOITUXCS 3HAHUH 0 (PU3HKE.

HEHHOCTUHAYYHOI'OIIO3HAHU A

c(OPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS PU3NYECKON HAYKHU;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4YeHUsT (PU3MKU OCYILECTBIATh MPOEKTHYI) M HCCIEI0BATENBCKYIO
JIEATEeIIbHOCTh MHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE yUeOHbI€e AeiiCTBUS
Ba3zoBrnietornueckueaeicTBu:

CaMOCTOSITENIbHO  (hOPMYJIMPOBAaTh U aKTyaJIM3UpPOBaTh  MpobieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OIPENCNATh LEIU ACATEIbHOCTH, 3a/1aBaTh IMApaMETPbl U KPUTEPUU HUX
JOCTUKEHUS;

BBIABIIATH 3aKOHOMEPHOCTM U IPOTUBOPEUMS B PaCcCMaTPUBAEMBIX
(bU3HYECKUX SIBICHUSX;

pa3palaThiBaTh IJIaH PEHICHUS TPOOIEMBI ¢ YUETOM aHaln3a UMEIOIIUXCS
MAaTEpUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JCATEIbHOCTb, OLICHUBATH COOTBETCTBUE
pPEe3yJIbTATOB LIENSM, OLICHUBATh PUCKU IIOCIIEICTBUN 1€ TEIBHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATE pPabOTy B YCIOBHUSIX PEAIbHOTO,
BUPTYJILHOTO U KOMOMHUPOBAHHOIO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILICHUE TIPU PEUICHUH )KU3HEHHBIX MPOOJIeM.

Ba3zoBrnienccienoBarebCKueICHCTBUA:

BJIQJICTh HAYYHOH TEPMHHOJIOTHCH, KIIFOUEBBIMHU TIOHSATUSIMH M METOIAMHU
bu3nUecKoi HayKH;



BIIaJICTh ~ HaBbIKAMM  YYEOHO-UCCIEAOBATEILCKOM UM MPOEKTHOU
JEATeIbHOCTH B 001acTu (PU3UKHU, CIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEJIbBHOMY TIOMCKY METOAOB peHIeHus 3a1ad  (PU3UYECKOro
COJICpKaHUS, IPUMEHEHUIO PA3IMYHBIX METO/I0B MO3HAHUS,

BIIQJICTh BUAAMU JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHWS, €ro
HMHTEpIpPETAINK, TPEoOPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUECOHBIX
CUTyalldsX, B TOM YHUCJI€ MPU CO3JaHUU YUEOHBIX MPOCKTOB B 00JaCTH
busuKy;

BBISIBJISITh TIPUUMHHO-CJICAICTBEHHBIE CBSI3M U aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ PpEIIeHUs, HaxXOAWThb AapTyMEHThl s
JI0OKa3aTeIbCTBa CBOMX YTBEP KIEHUM, 3a7aBaTh MapaMeTphl U KPUTEPUU
pELIeHMUS;

aHATU3UPOBATh IMOJYYECHHBIE B XOJI€ PEILICHUS 3a/layd Pe3yJbTarThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JESTETbHOCTH, B TOM YHCIIE IPU U3yYCHUN (PU3UKHU;

JlaBaTh OIIEHKY HOBBIM CUTYallUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B MPAKTUYECKYIO 00JacTh
YKU3HEJEATEbHOCTH;

yMETbh UHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIC UJICH, MIPEIJIaraTh OPUTMHAIIBHBIC TOIXO0/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33]1a4H, JOIYCKAIOIINE aTbTePHATUBHbBIC PEIICHUS.

Pab6ora ¢ nndopmanueii:

BJIAJ€Th HaBBIKAMM TOJy4eHUs] MHPOpMAMK (PU3HUECKOTO COAECPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh MOMCK,
aHaJIM3, CHUCTEMATU3AlMI0 W WHTEpPHpeTaluio MHPOPMALUU Pa3TUYHbIX
BUJIOB U (DOPM NIpEACTABICHUS;

OLICHUBATHJOCTOBEPHOCTHEUH(pOPMAIUY;

UCIOJIb30BaTh CPEACTBa HMH(DPOPMALMOHHBIX U KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3allMOHHBIX 3a/ad C COOJIIOJIEHUEM TpeOOBaHUI APTrOHOMUKH,
TEXHUKU O€30MAaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, NPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAILIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEPKAHUSA B Pa3lIMuUHBIX (opMmaTax ¢
y4ETOM Ha3HAuY€HHUsI WH(OpPMAIMM M LENEBOM ayAUTOPUHU, BbIOUpas
ONTUMATBHYIO POPMY MPECTABICHUS U BU3YyaTH3aAIUH.

KoMMyHuKaTHBHBIEYyHHBEpCcAIbHbIeyYeOHbIeAeCTBUSA:



OCYUIECTBIIATh OOIIEHHEe Ha Yypokax (U3UKH U BO BHE-ypOUHOMH
JEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOX TOYKY 3PEHHUs C MCIIOIb30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHMMAaTb W MCIOJIB30BaTh  IPEUMYILECTBA  KOMAHOHOM W
UHANBUAYIbHON paboThI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEUCTBUM € YUETOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEN Ka)KI0T'0 YJIEHA KOJIJIEKTUBA;

NIPUHUMAaTh LEJIA COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOODAUHUPOBATh JEUCTBUA 10 €€ JOCTHIKEHUIO: COCTaBJIATH ILUIAH
JEHCTBUM, pacpenesTh pojid ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CY X AaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKJIOIO y4aCTHMKA KOMAaHIbl B
oOLIMil pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM,

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLICHUBATH WJAECU C IO3UIUU HOBU3HBI,
OPUTHHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyallMsiX,  MpOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBIThH
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIBHO ~ OCYILECTBIISITh  MO3HABATEIBHYIO JIESITEIBHOCTh B
obsact (UMK M ACTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTAaBJISITh IJIaH PEUICHUs] paCUE€THBIX U KaueCTBEHHBIX
3aJa4, IJIaH BBIMOJHEHUS MPAKTUYECKONW pabOThl ¢ YUYETOM HMEIOIIMXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUI;
JIaBaTbOIIEHKYHOBBIMCUTYalUsIM;

pacmupsATh paMKd  y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

JienaTh OCO3HAaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATHIIPUOOPETEHHBIMOIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMU B 00JIaCTH
(GU3KMKY, TTOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIMNHTEJIJIEKT:



JIaBaTh OLICHKY HOBBIM CHTYalldsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LENSM;

BJIaJIcTh HAaBBIKAMHM ITI03HABATEIIBHON peQICeKCMM KaK OCO3HAHUs
COBEPIIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOILIECCOB, UX PE3YIHTATOB U
OCHOBAaHUM;

UCIIOJBL30BaTh MpUEMBI peduieKCUuM JJis OLICHKW CHUTyalu, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHWBATh PUCKH M CBOCBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHIKEHUIO;

MIPUHUMATh MOTHBBI M AapPryMEHThl JPYTMX IIPU AHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh ce0s1, TOHUMAsi CBOM HEJOCTAaTKU U IOCTOMHCTBA,

MMPUHUMATh MOTHBBI M ApPryMEHThl JPYTMX IIPU AHAIU3E PE3YJIbTATOB
JICSTCIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIMOKHU.

B mporecce MOCTHXEHHS JIMYHOCTHBIX PE3YJITATOB OCBOCHHS MPOTPAMMBI IO
dbu3uke ST YPOBHSA CpPEIHEro oOIero ooOpa3oBaHUs y 0Oy4aroIuxcs

COBEPIICHCTBYETCS SMOI[HOHAIbHBIN HUHTEJIEKT, TP E/IIO0JIarafoIInN
c(hOpPMHUPOBAHHOCT:
e CaMOCO3HAHHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  IMOHMMATh  CBOE

AMOIIMOHATIBHOE COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM
AMOLMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJalTHPOBATHCI K
AMOILIMOHATBHBIM MU3MEHEHUSM U TMPOSBISITH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIOYAKOLIEN CTPEMIIEHUE K JOCTHKEHUIO LEJIU
U yCHIexy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JECUCTBOBATH, UCXOIS U3
CBOMX BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIONICH CHOCOOHOCTh IIOHMMAaTh AMOIIMOHAILHOE
COCTOSIHUE JPYTHUX, YUYHUTHIBaTh €ro IMpU OCYIIECTBICHUM OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAJIbHBIX  HABBIKOB, BKJIIOUAIOIIUX  CIOCOOHOCTH  BBICTPAMBaTh
OTHOIIEHUSI C JIPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSIBIATh HHTEpPEC U
paspemniatb KOH(IUKTHI.

ITPEAMETHBIE PE3YJIbTATHI



K koniy oOyuenus B 10 knacce mpeaMeTHBIE PE3ylbTaThl Ha YTIyOJIEHHOM

YPOBHE JIOJIKHBI OTPaXXaTb CPOPMUPOBAHHOCTH Y 00yHAIOLIUXCSI YMEHUN:

NOHUMATh POJb (QU3UKKU B HKOHOMUYECKOW, TEXHOJIOTMYECKOH,
HKOJIOTMYECKOH, COIMAIBHOM M ATUYECKOM cdepax IeqaTeabHOCTH
4eJl0BeKa, poJib U MECTO (PU3MKU B COBPEMEHHOW Hay4YHOM KapTHUHE MUpA,
3HAYEHUE OMNMCATEIbHOM, CHUCTEMATU3HPYIOIIEH, OOBSICHUTEIBHOU H
MPOTHOCTHYECKON  (PyHKIMNA  (GUBHMYECKOW TEOpUM —  MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJIMHAMUKHU, POJib (PU3HUECKON TEOpHUH B
(bopMHUpOBaHUHM MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUPA;

pa3inuyarh YCJIOBHUS MNPUMEHUMOCTH Mojenedl (Qu3Mueckux Tel u
MpOLIECCOB (SIBJICHUI): HWHEpIMaANbHAs CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEpIOE TEJIO, MAaTepHallbHasi TOYKA, PABHOYCKOPEHHOE JBUKEHUE,
cBOOOIHOE TajaeHue, a0CoMOTHO ympyras naedopmarusi, abCOTIOTHO
YIpPYroe U abCOII0THO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJIKOCTH
U TBEPAOTO (KPUCTAIUIMYECKOTO) Tena, UAealbHbIN ra3, TOUYCUHBIN 3apsij,
OJTHOPOJHOE JIEKTPUUECKOE TIOJIE;

pasnuyarh yCIOBHUSA (TpaHUIBl, OOJAcTH) MNPUMEHUMOCTH (HU3HMYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BaHUSI YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBICHATH MEXAHUYECKUE IMPOLIECCHl U  SIBICHMUS,
UCIIOJIb3YS] OCHOBHBIE ITOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBUKEHUA, (POPMYJIbI KMHEMATUKU PABHOYCKOPEHHOTO
JBUKEHUA, TpeoOpa3zoBanus ['amunes Jis CKOPOCTH M TEpPEMEIICHHS,
3aKkOHbl HpIOTOHA, TIPUHIUII OTHOCHUTENBHOCTH ['anmuies, 3akoH
BCEMUPHOTO TATOTEHMS, 3aKOHbl COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKOU
OHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHWYECKOW IHEpTruw,
YCIOBUS paBHOBeCUsi TBEPAOro Tena), MPU OSTOM  HCIOJIbH30BaTh
MaTeMaTU4YECKOE BBIPA)KEHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpAHEHUS HMIYyJbCa U
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBbIE MPOIECCHl U SIBICHUS, UCTIOIb3YS
ocHoBHble ToNokeHHss MKT wu 3akoHBl MoOJIeKyJsspHOM GUBHKKA U
TEPMOJIMHAMUKH (CBSI3b  JAaBJIEHUSI HJICATLHOTO Ta3a Cco CpeaHe
KMHETUYECKON HSHEPrHel TEIUIOBOIO JBM)KECHHMS W KOHLEHTpAIMEl €ero
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEAHEH KHHETHYECKOM
SHEPTHUEN TEIUIOBOIO JIBHIKEHHSI €0 YacCTHLl, CBSI3b JABJICHUS UICAIBHOTO
raza C KOHLEHTpalMeW MOJIEKYJl MU €ro TEMIIEpATypoOW, YpaBHEHUE
MenneneeBa—KnaneipoHa, TmepBbli 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpAHEHUsl PHEPTHU B TEIUIOBBIX MpOLECCax), MPU 3TOM HCIOIb30BaTh
MAaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
IIPUMEHNMOCTH yYpaBHeHUs MeHneneeBa—Kiamnelipona;

AHAIM3UPOBaTh U OOBACHATH DJIEKTPUUYECKHUE SIBICHUS, HCIOIb3Ys
OCHOBHBIE IOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHN (3aKOH COXPAHEHUS
DIEKTPUYECKOTO 3apsna, 3aKOH KynoHna, NOTEHIUATBHOCTh
AIEKTPOCTATUYECKOTO TMOJIs, MPUHLMI CYIEPIO3ULIUN DIIEKTPUUECKHUX
IIOJIEH, NP OTOM YyKasblBas YCIOBHMS IIPUMEHMMOCTH 3akoHa KyilloHa, a
TaKK€ TMPAKTUYECKU Ba)KHBIC COOTHOIIECHMS: 3aKOHbI OMma i ydacTka
LENA W JUIs 3aMKHYTOM OJJIEKTPUYECKOW uemnu, 3akoH Jxoynsa—JleHua,
npasuia Kupxroda, 3akons Gapanes 1ist 37€KTpon3a);

OMUCHIBATh (PU3UYECKHE MPOLIECCHl U SIBICHUS, HCIOJIb3ys BETUYMHBI:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIbl, JaBJ€HHWE, IOTECHUHAIbHAs DJHEPTUs, KUHETUYECKas
DHEPIUsl, MEXaHWYECKas SHEPIusi, padoTa CHJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWJIa TSKECTH, CHa YIPYTOCTH, CHa TPEHHUS, MOIIHOCTD,
SHEPTUsl B3auUMOJIEUCTBUS Tena ¢ 3eMiéil BOIM3M €€ MOBEPXHOCTH,
HEprus ympyrol nedopmanuu NPYyXKUHBL, KOJIUMYECTBO TEIUIOTHI,
a0contoTHasi TeMreparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHS
SHEPTUsl UACATBHOIO OJHOATOMHOIO Ta3a, padoTa HUACAIBHOIO rasa,
OTHOCHUTENIbHAsA BIAXHOCTH Bo3ayxa, KIIJ[ wneansHoro TtermioBoro
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TOJISI TOYEYHOTO 3apsla WIM 3apshKEHHOro Iapa B
BaKyyM€ M B [JHOJIEKTPUKE, MOTEHIMAN JJIEKTPOCTaTUYECKOro IO,
Pa3HOCTh  MOTEHIMAJOB, JJEKTPOJABIXKYIAs CHJa, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh IIIIOCKOIO
KOHJICHCATOpa, CONPOTHBIICHUE YYacTKa LENH C MOCIENOBATEIbHBIM U
NapasuielIbHbIM COEMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUYECKOTO OIS
KOHJIEHCATOPA;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SBJICHHI:
MEXaHMYECKOE JBWIKCHHE, TEIUIOBOE [JBH)KCHHE YACTUIL[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OpPOYHOBCKOE NBIKEeHHE, NUPQy3usi, UCHapeHUe,
KUIIEHUE U KOHJICHCALM, IIJIaBJICHHE U KPUCTAIUIM3AllUsl, HAIIPABIEHHOCTh
TEIUTONEPENAYH, IIEKTPU3ALHNS TEJl, IKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTU
3apsKEHHOTO IIPOBOAHUKA,

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (PM3HUECKOW BEIUYHHBI OT
Jpyrom C  UCIOJb30BAHHEM  IMPAMBIX  U3MEPEHUN, TMPU  OTOM
KOHCTPYUPOBaTh YCTaHOBKY, (DPMKCUpPOBAaTh pE3yJbTaThl MOJIYyYEHHOU
3aBUCUMOCTH (M3MYECKMX BEIMYMH B BUJE TIpapuKOB C YUYETOM



a0COJIIOTHBIX TIOTPELTHOCTEN U3MEPEHUil, 1eNaTh BBIBOBI 10 pe3yIbTaTaM
UCCIIEIOBAHMSI;

IPOBOAUTh KOCBEHHBIE HM3MEPEHUS (U3MUECKUX BEJIMYUH, NPU 3ITOM
BBIOMpATh ONTHMAJBHBIM METOJ] W3MEpPEHHs, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUM;
IPOBOANTH OMBITHI TI0 MPOBEPKE MPEATI0KEHHON TUIOTE3bI: TUIAHUPOBATh
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHATM3UPOBATh
MOJIyYeHHbIE PE3yJbTAaThl U JeNaTh BBIBOJ O CTaTyce MpeIIoKeHHOU
THITOTE3HI,

co0nroaaTh mpaBuiia 6€30MacHOTO Tpy/ia MpH MPOBEICHUU HCCIeI0BaHUMN
B paMKax y4yeOHOro OKCIEpUMEHTa, NpPaKkTUKyMa U  y4eOHO-
UCCIIEIOBATEIbCKOW M TPOEKTHOM JAESITEIbHOCTH C MCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U JIa0OPATOPHOTO 000PYIOBAHMS;

pemate pacy€THbIE 3aJadd C SBHO 3aJaHHOM M HESBHO 3aJaHHOMU
¢busnyeckoil MOJENBIO: HA OCHOBAaHUU aHAJIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MUEecKOM MOJENH, OTBEYaIled TpeOOBAHUAM 3ajaud,
OPUMEHATh  (OPMYNBI, 3aKOHBl, 3aKOHOMEPHOCTH M  IOCTYJaThl
bu3nyecKuX TEOpUil TPH HUCHOJIH30BAaHUM MAaTEMaTHUYECKUX METOJIOB
pelieHus 3a1a4, IPOBOAUTh Pacu€Thl HA OCHOBAaHUM UMEIOIIMXCS JaHHbIX,
aHAIM3UPOBATh PE3YNbTAaThl W KOPPEKTHPOBATH METOIBI PEIICHUS C
y4€TOM MOJTYUYEHHBIX PE3yJIbTaTOB;

pemars KadeCTBEHHBIE 3a/adyd, TpeOyrolue NpUMEHEHHUs 3HAHUNA U3
pasHBIX pa3lenoB Kypca GU3NKH, a TAaKKE WHTETPAIlUU 3HAHUN U3 JPYTUX
NpEeIMETOB €CTECTBEHHO-HAy4YHOTO IMKJIA: BBICTpauBaTh JIOTHUYECKYIO
LEMOYKY PACCYXICHUM C ONOPOM Ha N3yUEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCTIOJIb30BaTh TEOPETHUYECKWE 3HaHUS Il OOBSICHEHUS OCHOBHBIX
IPUHLMIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJIUTh TNPUMEPBl BKJIAJA POCCUMCKUX M 3apyOekKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCIEACTBUS OBITOBOI M NMPOU3BOJACTBEHHON
JEATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW € (DU3MYECKMMH MPOLIECCaMU, C
HO3ULUHI KOJIOTUYECKON 0€3011aCHOCTH, MPEACTABIECHUH O pallMOHATbHOM
IPHUPOJIOTIONB30BaHUH, 4 TAKKE Pa3yMHOM HCIIOJIB30BaHUU JOCTHKCHUN
HAyKd M TEXHOJOTMH JUIs JaJbHEWIIero pa3BUTUS YEJOBEYECKOTO
00111eCTBA;



OPUMEHSTh pa3iudHble CocoObl paboThl ¢ MHpOpManuen (PU3NIECKOro
COJIEp’)KaHUsI C HCIIOJNIb30BAaHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCHOJIB30BaTh COBPEMEHHbIE HH()POPMALMOHHBIE
TEXHOJOTUH JUIsl TIOMCKa, TepepaboTKu W TPEIbSIBICHUS Y4EOHOU W
HAYYHO-TIONYJISPHON MH(OPMAILMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
uH(GOPMALIUY, TOJYYCHHONW W3 Pa3NUYHBIX HCTOYHHKOB, KPHUTHYECKU
aHATM3UPOBaTh  TOJTy4YaeMyr0  HMHPOpPMAIMI0O W  OICHHMBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIK3a UICTOYHHUKA UH(POPMALINY;

POSIBIATH OpraHU3alMOHHbIE u MO3HaBaTeIbHbIC yMEHUS
CaMOCTOSITEIFHOTO ~ MPUOOPETEHHsS HOBBIX 3HAHMA B  MpoOIEecce
BBINOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEN0BATENBCKUX PaloT;

paboTaTh B TpyMNe C HCIOJIHEHUEM pAa3INYHbIX COIMAIBHBIX POJEH,
IUTAaHUPOBATh pabOTy IPyNIbl, PAMOHATBHO PAaCIpEAEsaTh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIlUsIX, aJ€KBaTHO OIEHUBATh BKJIAJ] KaXIOTO U3
YYaCTHUKOB I'pYyTIIbl B pELICHUE pacCMaTPUBAEMO POOIEMBL;

IPOSBIISATE MOTUBALMIO K OyAyliel MpodhecCHOHAIBbHON AESITENbHOCTH 110
CHEMATBLHOCTIM (PU3UKO-TEXHUIECKOTO MPO(HIIs.

K xoHiy oOyuenusi BIl Kaacce mpeaMeTHbIE pe3yJbTaTbl Ha YIriIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIN:

NOHUMATh POJb (U3MKA B OKOHOMUYECKOM, TEXHOJIOTMYECKOMH,
COLIMAJIBHOW M 3TUYECKOU cepax AEsTENbHOCTH YEJIOBEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOW KapTHMHE MHUpA, POJb ACTPOHOMHUU B
MPaKTUYECKOM JCSATENbHOCTH 4YelOBEeKa U JalibHEHIlIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMCATEIbHOM, CUCTEMATU3UPYIOLLIEH,
OOBACHUTENLHOM M MPOTHOCTUYECKOW (YHKIMH (PU3NYECKON Teopuu —
ANEKTPOJMHAMUKH, CHELUATbHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢busuku, ponb QuMUECKOrd TEOpuu B (HOPMHUPOBAHHUM TPEACTABICHHUI O
bu3nuecKoil KapTHHE MHUpPa, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABIECHUI O PUPOIE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MOJENe (QU3NYecKux Tel U
MPOLIECCOB  (SIBJIEHUI): OJHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJIsl, TApMOHUYECKHE KOIeOaHMs, MATEMaTUYECKU MasiTHUK,
UJCAIbHBIA NPYXUHHBIA MAsATHUK, TAPMOHUYECKUE BOJIHBI, HICAIbHBIN
KoJie0aTeNbHbI KOHTYp, TOHKAas JIMH3a, MOJENEN aToMa, aTOMHOIO SiApa U
KBAaHTOBOM MOJICJIN CBETA;

paznuyarh yciaoBUs (TpaHUIlbl, O0JaCTH) NPUMEHUMOCTU (DUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCIIOJIb30BaHUSI YACTHBIX 3aAKOHOB;



aHATU3UPOBATh U OOBSICHATH AIEKTPOMArHUTHBIE MPOLIECCHl U SBJICHUS,
UCIIOJNIb3YSI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKU U
CHECIMAIBLHOM  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHCHUS
AJIEKTPUYECKOTO  3apsima, cuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOW  MHAyKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUUYECKONM WEeNUu CO CKOPOCTBIO
W3MEHEHHUS  CWJIbl  TOKa,  TMOCTyJaThl  CHEUUATBbHOW  TEOpHUH
OTHOCHUTEIBHOCTU DUHINITEITHA);

aHAJTU3UPOBATh U OOBACHATH KBAHTOBBIC ITPOLIECCHI U SIBJICHUS, UCIIOJb3Y ST
MOJIOKEHUST ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
doToapdexra, mnepBbld W BTOpPOW mocTynarsl bopa, NpUHLIMI
COOTHOIIICHHUST HeompenenéHHocTel ['eiizeHOepra, 3akOHBI COXpaHEHUS
3apsI0BOIO M MAaCCOBOIO YHCEN M DHEPIUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaJAMOaKTUBHOIO pacnaaa);

OTMKCHIBATh (PU3UYECKHE TPOIECCHl WM SIBICHUS, HCIOJIB3YsS BEITUIUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIS, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJs, Pa3HOCTh TMOTECHLIHUAIOB, OJIIEKTPOABUKYINAS CUJIA, WHIYKIUS
MarHUTHOTO TIOJis, MarHUTHBIM MOTOK, cuWia AmIepa, UHIAYKTUBHOCTb,
ANEKTPOABWKYIIAsl CUJa CAMOMHIYKIMHM, SHEPTUsi MArHUTHOTO IOJs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUNA WMITYJIbC, TOJHAsg DSHEPrus,
SHEPTUsI TIOKOS CBOOOJHOW YACTUIIBI, DHEPTUS M UMIYJIhC (POTOHA,
MacCOBOE YMCIIO M 3apsij siJipa, SHEPTUsl CBA3H SI/Ipa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHWUs  (PU3NYECKUX  SBIICHMI:
AIIEKTPOMArHUTHASI WHTYKIIUSI, CAMOWHIYKITUS, PE30HAHC, HHTepdepeHIns
BOJH, Ju(dpakius, JIUcClepcusi, TMOJHOE BHYTPEHHEE OTpaKEHUE,
doTosnexkrpudeckuii dpdext (dotorddexr), ambda- u Oera-pacmanbi
saep, ramMMa-u3iIydyeHue sjaep, (pU3nYecKue MNPUHIUIIBI CHEKTPaTbHOIO
aHayu3a 1 padoThl Ja3epa;

ONpPEAENATh HANpPABICHUE HWHAYKIUHA MArHUTHOTO TOJI MPOBOJHHUKA C
TOKOM, CWJIbl AMIiepa u cwibl JIopeHna;

CTPOUTH U300paKE€HUE, CO31aBAEMOE IJIOCKUM 3€PKaIoM, TOHKOW JIMH301,
Y PACCUUTHIBATH €T0 XapaKTEPUCTUKHU;

MIPUMEHATh OCHOBOIOJATalOlMe ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI I aHaliu3a U  OOBACHEHUS  (PU3NYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEXKTAJTAKTUYECKOU
cpejie; ABMKEHUSI HeOSCHBIX Tell, IBOIIOLNHY 3BE311 U BeeneHHoi;
MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIMYHMH C
UCIIOJb30BAaHUEM MPSAMBIX HW3MEPEHU, MpPU HSTOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCUPOBaTh pPE3yJbTaThl TMOJYYEHHONH  3aBUCHUMOCTH



¢usznyecKkux BEIMYMH B BHAE TIpa@uKoB C y4E€TOM aOCOJIOTHBIX
MOTPEIIHOCTe  M3MEpPEeHHi, JejaTh BBIBOJABI 1O  pe3yJbTaTam
UCCIIEJOBaHMS;

IPOBOANTh KOCBEHHBIE H3MEPEHUS (DU3MUECKUX BEIMYMH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTENbHBIE MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUH;
IPOBOANTH OMBITHI TI0 MPOBEPKE MPEUIOKEHHON THITOTE3bI: TUNIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTANIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIy4YCHHBIE PE3yJNbTaThl M JeNaTh BBIBOJ O CTaTyce MpenIoKeHHOU
TUIIOTE3bI;

OTHMCHIBATh METOIBI TOMYUCHHUSI HAYUYHBIX aCTPOHOMHUYECKHUX 3HAHUM;
coOuroiaTh mpaBuiia 0€30MacHOro TpyAa MpU NPOBEIEHUH HUCCIIEA0BAHUIHI
B paMKax yd4eOHOTO OKCIEpPUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIIEIOBATENIbCKOM W TMPOEKTHOM JESITeIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OPaTOPHOTO 000PYI0BaHUS;

pemiaTb pacy€THble 33Ja4yd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOMN
¢u3nueckoil MOAENBI0: HAa OCHOBAaHMM aHAlM3a YCJIOBUS BBIOMPAThH
dbusnyeckue MOJENH, OTBEYAIOIIME TPEOOBAHMSIM 3aJadyH, NPUMEHATH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPHid
OpU  UCTOJB30BAaHMM MAaTEMATUYECKUX METOJOB pEIIeHUs  3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS JTaHHBIX, aHATU3UPOBAThH
pE3yNIbTaThl U KOPPEKTHUPOBATH METOABI PEIICHUS C YUETOM MOIYYCHHBIX
pe3yJIbTaToOB,;

pelaTth KayecTBEHHbIE 3a/layd, TpeOyrolue NPUMEHEHUs 3HaHUH U3
pasHBIX pa3lenoB Kypca GU3NKH, a TAaK)KE WHTETPAIlUU 3HAHUN U3 JPYTHUX
PEeIMETOB €CTECTBEHHO-HAyYHOTO IHKJA: BBICTPAMBAaTh JIOIMUYECKYIO
IIEMOYKY pacCyXIeHUI C OMOPOI Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHWE 3HAaHUS s OOBSICHEHHS OCHOBHBIX
OPUHLIHUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOHCTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOAUTH TPUMEPHI BKJIaJa POCCHUICKMX U 3apyOekKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYIKAIOILIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCIEACTBUS OBITOBOI U MPOU3BOJCTBEHHON
NeSITEIbHOCTH YeNIOBEKa, CBSI3aHHOM ¢ (U3MYECKUMHU TIPOLECCaMH, C
MO3UIUHI KOJIOTUYECKON 6€3011aCHOCTH, MPEACTABIECHUHN O pallMOHATbHOM
IPUPOJONOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHKEHUI



HAYKAd W TEXHOJOTHM Uil JaJbHEHIIEr0 Pa3BUTHUS YEIOBEYECKOTO
00IIIeCTBa;

MPUMEHATh Pa3InyHbIe CIOcOObl paboThl ¢ MHboOpMaIel hu3nIecKoro
COJICpaHUS C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHM, MPU 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(DOPMAITMOHHBIC
TEXHOJIOTHH JUISl TIOMCKa, TEepepadOTKH W TPEABSIBICHHUS Y4YCOHOU U
HAyYHO-TIOMYJIIPHON HH(DOpPMAIUHU, CTPYKTYPHPOBAHUS U HHTEPIPETAINH
uHopmaIuu, MOMYYEHHON W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTUUYECKU
aHAIM3UPOBATh  TMOJIydaeMyr0  HWH(pOpMAIMi0 W OICHUBATh €
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIONIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJIn3a UICTOYHHUKA UH(POPMALINY;

MPOSIBISThH OpraHu3alMOHHbIE u NO3HaBaTEIbHBIC YMEHUS
CaMOCTOSITEJIBHOTO ~ MPUOOPETEHUS] HOBBIX 3HAHWM B TPOIIECCE
BBITIOJIHEHUSI IPOEKTHBIX U y4eOHO-UCCIIEeI0BATENBCKUX padoT;

paboTath B TPYIIE C KCIOJHEHHEM pPa3IUYHBIX COITMATBHBIX POJIEH,
MJIAaHUPOBATHh PA0OTy TPYMIIbI, PALIMOHATIBLHO PACIIPEACIATh IEATEIbHOCTh
B HECTaHJAPTHBIX CUTYallUsX, aJleKBaTHO OIEHWBATH BKJIAJ KKIIOrO U3
YYaCTHUKOB TPYTIIHI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI;

MPOSIBIIATH MOTUBAILIMIO K Oyyiiel mpodeccuoHaabHOM IeITeTbHOCTH 0
CHEIUATBHOCTAM (QU3HKO-TEXHUIECKOTO PO,



TEMATHNYECKOE IINTAHUPOBAHUE

10 KVIACC
N KoinuecrBouyacos DJIEKTPOHHbIE
°
HaumeHoBaHuepasaejioB u (undposbie)
n/ Bcer Kourpoabusiepabor | IIpakTnueckuepador
TeMIIPOrpaMMblI o0pa3oBaTte/ibHbIEpecypc
1 1] bl bl

bl

Pasnea 1.HAYYHBINM METO/ ITIO3HAHUS IIPUPO/IbI

1.1 Hay4HplliiMeTO JII03HAHUATIPUPO 1B 6
Hroromnopazaeny 6
Pa3zgen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 CratukaTBépaororesna 5 1
24 3aKOHBICOXpPaHEHUS] B MEXaHUKE 10 1
Hroromopaszneny 35

Pasznen 3.MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

31 OCHOBBIMOJICKYJISIPHOKHHETHIECKOUTEOP 15 1
15071
3.2 Tepmonunamuka. TenaoBbleMaInHbI 20 1
33 ArperaTHbIe COCTOSHHS BEIIIECTBA. 14 1
da30BbIe NEPEXOBI
Hroronopazneny 49
Paznen 4.9JIEKTPOJIUHAMMUKA
41 DneKTpuYecKoernosie 24 1




4.2 [ToCTOSTHHBIMAIEKTPUIECKHUIUTOK 24
4.3 Toku B paznu4HbIXCpEAax 6
Wroronopazneny 54
Pasnea 5.0M3MYECKUA TPAKTUKYM
5.1 DU3nyecKMNIPaKTUKyM 16 16
Hroromopaszneny 16
PezepBHOEBpEeMs 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®dusuka. Mexanwuka, 10 knacc/ Msaxumes I'.41., Cunaskos A.3., O011ecTBo ¢
OTPaHMYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00IIEeCTBO
«M3narenscrBo «IIpocBemenue»

» Guszuka. MonekynsapHas ¢puszuka. Tepmoaunamuka, 10 knace/ Msikumes I'.51.,
CunsikoB A.3., OO0I111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxrmmmonepHoe obmiectBo «M3marenscrBo «lIpocsemnenuey

» ®usuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsakos A.3.,
OO611ecTBO C OTPAaHUYEHHOM OTBETCTBEHHOCThIO « IPODAY; AKIIMOoHEpHOE

obmectBo «M3narenbcTBo «lIpocBenienne»

METOAUYECKHUE MATEPUAJIBI 1JISA YYUTEJISA

Bonkos B.A. YHuBepcainpHbIe TOypoUYHBIe pa3paboTku no ¢usuke: 10 kiacc. -
M.: BAKO, 2007. - 400 c. - (B moMoI11is NIKOJLHOMY YUHUTEIIIO).

OU3UKA 10. DnexTpoHHOE pHIokKeHue K yueOHuky ['.51.MsikuiiieBa,
b.b.byxoBueBa, H.-H.Corckoro. 3A0 «O06pazoBanue Meaua» OAO
«3narenbctBo «IIpocBemenne», 2011. DVD.
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