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OenepanpHas pabouas nporpamma | dusuka. 10—-11 kmaccel (6a30BbIH YPOBEHB)

OenepanpHas pabouas nporpamma no ydeOHomy mnpenmery «Dusuka» (6a30BbIi
ypoBeHb) (mpeameTHas o0jacTh «EcTecTBeHHO-Hay4yHBIE TPEAMETH») BKIIOYAET
NOSICHUTENbHYIO 3aIMCKY, COJEp’KaHue OO0Yy4YeHUs, MJIAaHUPYEMbIE PE3YJIbTaThl OCBOCHUS
IPOrpaMMBbl 1O (PU3HKE, TEMATUUECKOE INIAHUPOBAHUE.

[losicHutenpHast 3amucka OTpaXkaeT OOIIMe UEeMM U 3aJayd H3ydyeHUs (U3HKH,
XapaKTePUCTUKY TCHUXOJOTMUECKUX TMPEANOCHIIOK K €ro H3y4eHHUIO0 O0y4aroluMUcH,
MECTO B CTPYKType YYEOHOro IUIaHa, a TakXKe MOAXOJbl K OTOOpY COAEp:KaHHUs,K
OINPEJEIICHUIO TUIAaHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOydeHHMS  PacKpbIBaeT  COJEpKaTeIbHbIE JIMHUU, KOTOPbBIC
npemiaratoTcs g 00s13aT€IbHOr0 M3YyYEHHsI B KaXK/IOM KJIAacCe€ Ha YPOBHE CPEIHEro
oO1ero ooGpazoBaHuUsl.

[Inanupyemble pe3yJabTaThl OCBOEHHUS NPOrpaMMbl MO (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METaIlpeMETHBIE PE3yJbTaThl 3a BEChb NEPHOJ OOy4YeHHS Ha YpOBHE
cpenHero oouiero o0pa3oBaHusi, a TaKXKe MPEIMETHbIE JOCTHKEHHUS OOydarollerocs 3a
KaXIbIN TOJ 00yUYEeHHUS.

INOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOT0 YpPOBHSI Ha YpPOBHE CpEAHEro o0Iero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOKEHUI U TPpeOOBaHUM K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM
oOpazoBaTenbHOM mNporpammbl, npenactaBieHHbIXx B ®I'OC COO, a Takxke ¢ yuyé€roM
benepanpHOl paboueld MporpamMmbl BOCIIUTAHUS U KOHIICIIUU MPEnojaBaHusl yueOHOro
npeamera «®dusnka» B o00pa3oBareNbHbIX opraHuzanusx Poccuiickoin depeparium,
peanu3yIoIMX OCHOBHBIE 00pa30BaTEeIbHBIC MPOrPaMMBI.

Conepxanue mporpaMmbl 1o (GU3UKE HAMPABICHO Ha POPMHUPOBAHUE E€CTECTBEHHO-
Hay4YHOUW KapTuHbl Mupa oOydarommxcsa 10-11 kmaccoB mpu oOydennn ux (u3MKe HA
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIBLHOCTHOTO moaxona. IIporpamma mo
buszuke coorBeTcTBYyeT TpeboBanusmM PI'OC COO K mIaHUPYEMBIM JTUYHOCTHBIM,
NpPEIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOydeHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh peaju3alMi  MEXKIPEIMETHBIX CBs3ell (UBUKU C ECTECTBEHHO-
HAyYHBIMU Y4YeOHBIMU TIpeMeTaMH. B Heil ompenemnsitoTcsi OCHOBHBIC IIEJIM U3YYCHUS
(bU3MKK Ha YPOBHE CPeHEro o0IIero o0pa3oBaHus, MIAHUPYEMbIC PE3yJIbTaThlOCBOCHUS
Kypca QU3UKU: TUYHOCTHBIC, METANIPpEAMETHBIE, TPEAMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (u3MKe BKIIOYAET:

IJIAHUPYEMbIE pe3yJIbTaThl OCBOEHUSI Kypca (pu3zuku Ha 0a30BOM YpOBHE, B TOM
YUCIie TPEAMETHBIE Pe3yJIbTaThl 1O T0J1aM O0y4YEeHUS;

cojiepkaHue yueOHoro npeamMera «Pusnka» mo rojgam oO0y4eHUsI.

[Iporpamma o ¢usnke MOXKET ObITh HMCIOJIb30BaHA YUMUTEJISIMH KakK OCHOBa JJIs
COCTaBJICHHsI CBOMX pabounx mporpamm. [Ipu paspaboTke pabouei mporpamMmsbl
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B TEMAaTUYECKOM IIJJAHUPOBAHUM  JOJDKHBI  OBITh  YYTE€Hbl  BO3MOXHOCTH
UCIIOJIb30BaHUs DJIEKTPOHHBIX (LHU(POBBIX) 00pPa30BATENBbHBIX PECYPCOB, SIBISIFOIIMXCS
y4e0HO- METOJUYECKMMU MaTepuajaMu (MyJbTUMEIUNHBIE MPOTrPAMMBI, SJIEKTPOHHbIE
YUY€OHMKHM W 3aJaYHUKH, OHJIEKTPOHHBIE OWOJIMOTEKH, BHUPTYyajbHBIE JabOpaToOpuH,
UTPOBBIE  MPOTPaMMbl, KOJUIKIIMM  ITUPPOBBIX  00pa30BATEIBHBIX  PECYPCOB),
peaM3yIOUMMHI  TUAAKTHUYECKHE BO3MOXKHOCTH HWH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, coiep kaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUH.

[IporpaMmma mo Qu3uke HE CKOBBIBACT TBOPYECKYIO WHUIMATHBY YYHUTENIEH U
IIPEAOCTABISAECT BO3MOXHOCTD Ul peajM3alMy Pa3IMYHbIX METOIUYECKUX MOAXOI0B K
opraHu3zaiu oO0ydeHHs (U3MKE TPU YCIOBHHM COXpPAaHEHHUS OO0sA3aTeNbHOW YacTH
COJIEp KaHMs Kypca.

®dus3uka Kak Hayka o Haubosiee OOLIMX 3aKOHAX IPUPOJIbI, BBICTYIAs B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHI 00
okpyxatwmeM wMupe. IIkonbHbIE Kypc (QuU3MKH —  CHCTEMOOOpPA3yIOIIUM ISt
€CTECTBEHHO-HAyYHBIX Y4YEOHBIX IMPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIEXKAT B
OCHOBE TMPOIIECCOB U SIBICHUN, H3y4yaeMbIX XHUMUEH, Ouosoruen, ¢u3nYecKoiu
reorpagueii U actpoHomuell. lcrnonb3oBaHHEe M aKTUBHOE NpPUMEHEHHE (U3HUYECKUX
3HAHMM ONpeNeseT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IIOJAYYEHHS] HOBBIX MATEPHAIOBC
3aJlaHHBIMU CBOMCTBaMU W Apyrux. W3yueHue ¢QuU3MKM BHOCUT OCHOBHOW BKJIAJB
(dbopmupoBaHue €CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOy4Jarommxcs, B
(bopMHpoOBaHHE YMEHUN NPUMEHSITh HAYYHBIM METOJ MO3HAHUS NPH BBITOJIHEHUH UMH
y4€OHBIX UCCIICOBAHUM.

B ocHOBy Kypca ¢pu3uku AJi1 ypOBHS CpeIHEro o0IIero oOpa3oBaHUsl MOJIOXKEH Pl
UJIeH, KOTOPBIE MOKHO PaCCMaTpUBaTh KaK IIPUHLIMIIBI €TI0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepual M3 BCeX pas3iesioB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKO, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUU C HEW MaTepuan Kypca (pusmku oObeaUHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce saBigercs (HOpMHUpPOBaHUE
MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U IOJIE.

Hoes  ecymanumapuzayuu. EE peanuzanusi mnOpeAnosiaraeéT  HCHOJb30BaHUE
I'YMaHUTAPHOTO MOTEHLMaNa (PU3NYECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKHC
pa3BUTHEM OOIECTBA, a TaKXe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU H
HKOJIOTUYECKUMHU MPOOJIEMaMHU.

Hoes npuknaownou nanpaenrennocmu. Kypc (U3MKHM NpEANnonaraeT 3HAKOMCTBO C
IIMPOKUM KPYIrOM TEXHHUYECKHX M TEXHOJOTMYECKHUX MPHIIOKEHUN MU3yYEHHBIX TEOPHUI U
3aKOHOB.

Hoesn sxonoeuzayuu peanusyercs MOCPEICTBOM BBEICHHS 3JIEMEHTOB COICpKaHUs,
MNOCBSIIEHHBIX SKOJOTMUYECKMM MpoOjieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBIC
pa3BUTHEM TEXHMKH U TEXHOJIOTHH, a Takke 0O0CYXIEHHS MpOoOJeM PpalruOHAIBHOTO
IPUPOIOTIOIB30BAHUS M KOJOTHUYECKON O€30MacHOCTH.
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Crep)KHEBBIMU dJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEIHEero oOIero
oOpa3oBaHmsi SBISIOTCA  usnyeckue Tteopurd (PopMUpOBaHWE MPEACTABICHUIA O
CTPYKTYpE TOCTpOCHHUs (U3WUECKON TEeOopuH, poiu (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUSX O TPUPOJE, TPaHUIAX MPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBIICHUHN U MPOIIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOJIX0/] B Kypce (DM3UKH pean3yeTcs Mpexk/ie BCero 3a
CuéT OpraHu3ali SKCIEPUMEHTAIBHON AedaTenbHoCcTH oOydaromuxcs. [is 6a3oBoro
YPOBHS Kypca (U3UKUA — 3TO UCIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OPAaTOPHBIX pabOT, KOTOPHIE B MporpamMme 1o (pusnke 00beIMHEHBIB
OOIIMIA CITUCOK YYEHMUYECKUX MPAKTUUYECKHX paboT. BrimeneHue B yKa3aHHOM IepedHe
71a00paTOpHBIX pPAa0OT, TPOBOAUMBIX JJII KOHTPOJS W OILEHKH, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTebHOTO IMpoIlecca UCXOAsl U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHamieHusl kabuHeta gusuku. Ilpu 3TOM obecreunBaeTCs OBJIAaICHUE OOYYAIOITIMHUCS
YMEHUSIMH  TPOBOAUTH  KOCBEHHBIE H3MEpPEHUs, HCCIENOBAaHUS  3aBUCHUMOCTEH
(u3NYECKUX BETUYHMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yAesieTcsl pelIeHUIO PacCYETHBIX U KaueCTBEHHBIX 3anad. [Ipu
ATOM I Pacd€THBIX 3a7]ad TMPUOPUTETOM SIBIIAIOTCS 3aJladyd C SBHO 3aJIaHHOMN
duznyeckol  MOAENBIO, TO3BOJIAIOIIME  TNPUMEHATH  M3YyUYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjesia Kypca, TaK M MHTETPHUPYS 3HAHHS U3 Pa3HbBIX
pa3aenoB. [ KaueCTBEHHBIX 3a]lad MPUOPUTETOM SIBISIOTCSA 3aJaHUSl Ha OOBSICHEHHE
NpOTeKaHusl (PU3NYECKUX SIBICHUNA M TPOIECCOB B OKPYKAIOWIEH >XU3HHU, TpeOyromine
BbIOOPA (PM3MUECKOI MOJENHN JISl CUTYaI[iH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpedoBanusaiMu PI'OC COO k MarepualbHO-TEXHUYECKOMY
o0ecreyeHno y4eOHoro mnpoiiecca 6a3oBblii ypoBeHb Kypca (GU3UKU Ha YPOBHE CPEHETO
o0miero ob6pa3oBaHusl JOHKEH M3YydaTbCsl B YCIOBUSAX MPEIMETHOrO KaOWHETa (PU3UKU
WM B YCIIOBUSX UHTETPUPOBAHHOTO KAaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.
B kabunere ¢GU3MKKM MODKHO OBITH HEOOXOAUMOE JIA0OpaTOpPHOE OOOpYIOBAHME IS
BBITIOJIHEHUS YKA3aHHBIX B Mporpamme Mo (pu3uke YYCHUYECKUX MPAKTHUECKUX padoT U
JIEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JleMoHCTpanoHHOe 000pyaoBaHue (GOPMUPYETCS B COOTBETCTBHH C MPHUHIIMIIOM
MUHUMAIBHON JIOCTATOYHOCTH H 00ECIeYMBAeT IOCTAHOBKY TMEPEUMCIICHHBIX B
nporpamMMe M0 (U3MKE KIIOYEBBIX JEMOHCTpPAIUi IS HCCIEAOBAHUSA H3y4aeMBbIX
SIBIICHUI W MPOLIECCOB, DIMIIMPUIECKUX W (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHUM.

JIabopaTopHoe 000pyJ0BaHUE ISl YYEHUUECKUX MTPAKTUUECKUX paboTGopMupyercs
B BHJIE TEMAaTHUECKUX KOMIUIEKTOB M 00eCreunBaeTcs B pacu€éTe OJHOTO KOMIUJIEKTa Ha
IByX oOydaroruxcs. TemMaTHn4ecKkue KOMIUICKTHI JIJA00OPAaTOPHOTO 000PYAOBAHHMSI TOJKHBI
OBITH MOCTPOCHBI Ha KOMIUIEKCHOM UCIOJIb30BAaHUHU aHAJIOTOBLIXH MU(GPOBBIX TPUOOPOB, a
TaK)Xe€ KOMIBIOTEPHBIX U3MEPUTEITBHBIX CUCTEM B BHUJI€ IIU(PPOBHIX TAOOPATOPHUH.

OCHOBHBIMH TIETISIMU  U3Y4YeHUS (PU3UKH B 00meM oOpa3oBaHWM SIBIISIOTCS:
dbopMupOBaHUE MHTEpeca M CTPEMIICHHS OOYYaIOIIUXCS K HAyYHOMY HM3yUYEHUIO

MIPUPOJIBI, PA3BUTHE UX UHTEIJICKTYIBHBIX U TBOPUYECKUX CITIOCOOHOCTE;
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pa3BUTHE MPEJCTABICHUH O HAYYHOM METOJe¢ TNO3HaHUA U (popmMupoBaHHe
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3YYEHHS OCHOB
CTpOE€HUs MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DH3HKU;

dbopMHupoBaHWEe YMEHHH OOBSCHITH SBJICHHS C WCIOJIb30BaHUEM (PU3NUECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIhCTB;

dbopMupoBaHWE TPEACTABICHUNH O poidu (PU3MKK IS pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STUX 1eneil  oOecreynBaeTcss pEHICHHEM CIEeIYIOIMMX —3a/1a4yB
MpOIIECCe U3YUYEHHUSI Kypca (PU3UKHU Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus:

OpuOOpEeTeHNEe CHUCTeMbl 3HAHUW 00 OOImUX (PU3MYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYJSIpHYIO (HU3UKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U AJIIEMEHTHI acCTPOPU3UKH;

dbopMHUpOBaHWE YMEHHH TNPUMEHATh TEOPETHUECKHE 3HAHUS Ui OOBSICHEHUS
bu3MYecKuX SBICHUW B TPUPOAEC U JJIS TPUHATUS MPAKTUYECKUX PEIICHUNB
MOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHBIX 337]a4 C SIBHO 3aJIaHHOW (pU3MUYECKOn
MOJIEJIbIO, 3a/a4, MOAPA3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHne (PU3NYECKON MOJENH,
aJICKBATHOM YCJIOBHSM 3a]1a4H;

MOHUMaHue (U3UIECKUX OCHOB W MPUHIIAIIOB JCHCTBUS TEXHUYCCKUX YCTPOMCTB H
TEXHOJIOTHYECKHX MTPOIIECCOB, UX BIHMSHUS Ha OKPYXKAIOIIYIO CPEIY;

OBJIAJICHUEC METOJaMH CaMOCTOSITCIbHOTO  TUTAHWPOBAHUS W MPOBEICHUS
(GU3NYEeCKUX SKCICPUMEHTOB, aHajdW3a W WHTEPHpeTanud HWH(POpMAIUH, OMpECTCHHUS
JIOCTOBEPHOCTH TOJTyYEHHOTO pe3ysIbTaTa;

CO3/IaHME YCIIOBUM JUI DPa3BUTUS YMEHUW IIPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITEITBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIero
obpasoBanus orBoautcsi 136 wacos: B 10 kmacce — 68 uacoB (2 ywaca B Hemelno),B
11 kmacce — 68 vacoB (2 yaca B HEZIEIIO).

[Ipennaraemelil B mporpamMme mo (pU3uKe nepeveHb J1a00paTOPHBIX U MPAKTUUYECKUX
paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YUUTEIb JCIaeT BEIOOP MPOBEACHUS JTaOOPATOPHBIX
paboT U OMBITOB C YUETOM UHANMBUIYATBHBIX OCOOCHHOCTEH 00yUaronIuXcCsl.

JIroOast pabouasi mporpamMma J0JDKHA TMOJTHOCTBIO BKJIIOUATh B CE€O0sl CoJepKaHuUe
JTAHHOM MPOTpaMMBI IO (PHU3HKeE.

B oTaenbHBIX cydasx Kypce puznku 60a30BOT0 ypOBHS MOXKET U3ydaThes B 00bEMe 204
yaca 3a jgBa rojga oOyduenus (3 u B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBeIMYMUBaETCsl HE MeHee 4eM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOIB3YETCS YIUTEIeM
JUIS U3y4YEHHUS BOIPOCOB, TECHO CBA3aHHBIX C BBIOPAaHHBIM MpoQUiIeM OOydeHUS, H
YBEIMYMBACTCSl yUeOHasl HAarpy3Ka, OTBOJAMMAs Ha M3YYCHHE MEXaHUKU, MOJEKYISIPHOU
GU3UKA W DNEKTPOAWHAMUKH, 3a CYET pACIIUPEHUs 4Yucia JabopaTOpHBIX paboT
HCCJIEIOBATENLCKOTO XapaKTepa M YPOKOB PEIICHUSI KAYECTBEHHBIX M PACUETHBIX 3a/1a4.
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COJEPXAHUE OBYYEHUA

KIJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MO3HAHUSA
®usuka — Hayka o mpupone. HayuHble MeTOIBI MO3HAHMS OKPYXKAIOIIETO MHUpA.
Pounb skcniepuMeHTa U TEOpUHU B MPOLIECCEe MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pU3HUKE.
MonenupoBanue GU3NYECKUX IBICHUN U npoueccoB. Hayunele  rumnotessl.
duznyeckrue 3aKOHbI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.
Ponp 1 Mecto ¢usuku B pOpMHUpPOBAHMN COBPEMEHHON HAay4yHON KapTHUHBI MHpPA,B

Hp&KTPI‘IGCKOfI ACATCIIBHOCTHU HIO,Heﬁ.
HemMoHcTpanuu

AHaJIOroBBIE U IU(PPOBBIE U3MEPUTEIBHBIC TPUOOPHI, KOMIIBIOTEPHBIC JATUYUKH.
Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe amxkeHrne. OTHOCUTEIBHOCTh MEXAaHUYECKOrO NBMKEeHUA. CructemMa
orcuéra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CpeaHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MAaT€PUAIBbHOW TOYKH, HX TMPOEKIMM HAa OCHU CHUCTeMbl KoopauHaT. CloxkeHHe
IIEPEMEIICHUH U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U  pPaBHOYCKOPEHHOE TMPAMOJIMHEWHOEe JBkKeHHe. [paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, MYTH U MEPEMEMICHUS MaTCPUAITBHOMN
TOYKHU OT BPEMEHU.

CBoOoaHOe najzieHue. Y ckopeHrue CBOOOTHOTO 1A ICHUS.

KpuBonuuennnoe nsuwxeHue. J[BMKEHHME MATEpUAIBHOM TOUYKUM MO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHAsI CKOPOCTh. [lepronun
yacTtoTta oOparieHus. [lenTpocTpemuTenbHOE YCKOpPEHHE.

TexHuueckre yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: CIHUAOMETD, ABHXKECHUE

CHAapsJI0B, LICIHbIE U PEMEHHBIE TIEPEAAYU.
HemMoHcTpauuu

Monenb CUCTEMbl  OTCU€Ta,  WJUIFOCTpAIUS KMHEMaTUYECKUX

XapaKTEPUCTUKIBUKEHUS.

ITpeobpazoBanme NBUKEHUN ¢ UCIIOJIBb30BAaHUEM IIPOCTHIX MexaHu3MoB.[lageHue Ten
B BO3/IyX€E U B PA3pPEKEHHOM ITPOCTPAHCTRBE.

Habmronenue JIBIKCHUSI TeJa, OpOIIEHHOTO MOoJ YTJIOMK

TOPU30HTY HWTOPU3OHTAIBHO.

N3mepenune yckopeHus cBOOOAHOrO TmajaeHus. HampaBieHue CKOpPOCTH TIpU
JIBUKEHHUU 110 OKPY>KHOCTH.
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Y4eHNUEeCKUi SKCIIEPUMEHT, JIA00paTOPHBIE pabOTHI

N3yyeHne HEpaBHOMEPHOIO JBHXKEHHS C LEJIbI0 ONPEACICHUS MIHOBEHHOMU
CKOpPOCTH.

HNccnenoBanue  COOTHOLIEHUS  MEXKAY  MOYTSIMH, [POWICHHBIMU  TEJIOM3a
IIOCJICIOBATEIbHBIC PAaBHBIE NMPOMEKYTKA BPEMEHU IPU PABHOYCKOPECHHOM JIBMYKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nOBMKEHUS IIapuKa B BI3KOM KUIAKOCTU. M3ydeHue ABHKEHUs Tela,
OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuauun otHocurensHOCTH [amunes. IlepBwit 3akoH HeroToHa. MHepuuanbHbIC
CUCTEMBI OTCYETA.

Macca tema. Cuna. Ilpunnun cynepno3unuu cwi. Btopoi 3akoH Hbrotona mjs
MaTepuajgbHOU TOUKU. Tpernil 3aKkoH HpIOTOHA [1J11 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoOro TsaroreHus. Cuia tsokectd. [lepBas kocmuueckas ckopocTs.Cuna
ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (mokosi, ckoibxkeHus, kadenus). Cuna Tpenusa. Cyxoe
Tpenue. Cuma TpeHHs CKOJIbKEHUs U cuiia TpeHus nokosi. Koapuuuent tpenus. Cuna
COINIPOTHUBIICHUS MPU ABUKCHUHU TEJA B KUJIKOCTH WUJIU rase.

[TocTynarenbHoE U BpamaTenbHOE ABMKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCHM BpaimieHus. 1lnedo cumel. YcnoBus paBHOBeCHUs
TBEPAOTO Tea.

TexHuueckre yCTpOMCTBA U MPAKTUUYECKOE NPUMEHEHUE: MOMIIUITHUKY, JBUKECHUE

HCKYCCTBCHHBIX CITYTHHKOB.
JemMoHcTpanuu

SIBrieHue nHEpLMY.

CpaBHeHUE Macc B3aMMOJEUCTBYIOMMX Tell. Bropoit 3akoH HeroToHA.

N3mepenue cuit.CioXeHnue CHIl.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(PopMaliuu.

HesecomocTts. Bec Tena mpu yckopeHHOM mnoabéMe W mnajgeHuu. CpaBHEHUE CHUI
TPEHUSI OKOSI, KAUCHHS U CKOJIbKEHUS.

VYcnoBust paBHOBECHS TBEPIOIo Tena. Buabl paBHOBECHS.
Y4eHUUEeCKUI IKCTIEPHUMEHT, JIA00paTOPHBIE pabOTHI

N3yuenne nBmxeHus: Opycka Mo HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne  3aBUCUMOCTHU CUJl  YIPYTrOCTH, BO3HHUKAIOIINX B
NpY>XUHE  UPE3UHOBOM oOpasiie, OT uX AehOopMaIlHH.

Uccnenosanue ycnoBuil paBHOBECUS TBEPIOTO TEIA, UMEIOIIETO OCh BPAILICHHUS.
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Tema 3. 3akonvl coOXpanenus é Mexanuke

NMiynbc MaTepHaIbHOM TOYKH (T€da), CUCTEMbI MAaTepUaJIbHBIX TOYeK. MMmyibc
CWIbl WM W3MEHEHHE HMIIyJbCa Tela. 3aKOH COXpAaHEHUs HUMIlyJbca. PeakTHBHOE
JBU)KCHHE.

Pa6Gora cuiiel. MOIITHOCTE CUJIBL.

Kunernueckass »Hepruss MmarepuaJbHONM TOouku. Teopema 00 H3MEHEHHUU
KMHETHUYECKOW SHEPIHH.

[lorenunanbHass sHeprus. [loTeHuManpHas 3HEprus yHnpyro AeQOpPMUPOBAHHOU
npyxuHsl. [loTeHnmanpHas sHEprus Tesa BOJIN3HU MOBEPXHOCTH 3EMIIH.

[ToTeHnManbHBIE U HETIOTECHIMANIbHBIE CUJIbl. CBA3b pa0OThI HEMOTEHIIUAIBHBIX CUIIC
U3MEHEHUEM MEXAHMYECKOW SHEPIHM CHUCTEMBI Tell. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPI'UH.

Yrpyrue u HEyIpyTrue CTOJIKHOBEHUS.

TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MNPHUMEHEHHE: BOJOMET, KOMED,

pr)KHHHBIﬁ IMUCTOJICT, ABUKCHUC PAKCT.
JeMoHCTpauuu

3aKoH COXpaHCHHUA I/IMHYJ'IBCELPCEIKTI/IBHOG JABHKCHUC.

[lepexoa NOTEeHIHATBHON SHEPTUU B KHHETUYECKYIO U OOPATHO.
Y4eHndeckuil SKCIIepUMEHT, T1a00paTopHbIe paOOTHI

N3yuyenue abCOMOTHO HEYNPYTOTo yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBA3U padOThI CUJIbI C U3MEHEHHEM MEXAaHWYECKON SHEpPIHH Tela
Ha MIpUMeEpE PaCTHKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MouiekyasipHasi pU3MKa U TEPMOANHAMHUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOIU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJEKYISIPHO-KUHETHUYECKOM TEOPUM M HX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep JBIKEHUS U
B3aUMO/ICHCTBUS YaCTHIl BelllecTBa. MOJen CTPOSHUS Ta30B, XKUAKOCTEN U TBEPABIX TEIIU
0oOBbsSICHEHHE CBOMCTB BEIECTBAa Ha OCHOBE ATUX Mojened. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo Bemectna. [ToctositnHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama Ttemmnepatyp
Llenbcus.

Mogenp upeanbHOoro raza. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KUHETUYECKON
TEOPHUH HACATBHOTO raza. AOCOJIOTHAs TeMIeparypa Kak Mepa CpeaHell KMHEeTHYECKOU
DHEPrMU TEIUIOBOTO JABWKEHUsA vactull rasa. Illkama temneparyp KenpBuna. I'a3oBbie
3aKOoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon JlanbToHa. WM3ompouecchl B
UJICATHBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I'paduueckoe mpencTaBiieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

Texnuueckue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
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JleMoHCTpaun
OnbITHI, MOKA3bIBAIONIME AUCKPETHOE CTPOCHHUE BemIecTBa, GoTorpaduu MOIEKyI
OPTaHUYECKUX COCIIUHCHUN.
OmnbiTel 10 AUGPy3un KUIKOCTEH U ra30B.Moj1es1b OPOYHOBCKOTO JIBH)KCHHUS.
Mogaens onbiTa lITepHa.
OnbIThl, JOKA3bIBAIOIIME CYIIECTBOBAHUE MEXKMOJEKYJISIPHOTO B3aWMOJICHCTBUSI.
Moaens, WLTFCTpUPYIOLIas MPUPOAY JABICHUS ra3a HA CTEHKHU COCY/Ia.

OHBITI)I, HIUTIOCTPUPYIOMNC YPABHCHHUC COCTOAHUA HACAJIBHOTO Ira3ad, U30IIPOLICCCHI.
Y4eHNUEeCKUil SKCIIEPUMEHT, JIA00paTOPHBIE pabOTHI

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpeHUN 00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPHI BO3/lyXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEKTy ITAPAMETPAMH COCTOSIHUSL Pa3pEKEHHOTO rasa.
Tema 2. Ocnogvt mepmoounamuku

TepmoanHaMuueckas cucteMa. BHyTpeHHSA SJHEPTHSI TEPMOAMHAMAYECKON CHCTEMBI
u cnocobbl €€ m3MmeHeHus. KommuecTtBo TemnoTsl M paborta. BHYTpeHHssT 3HEprus
OJIHOATOMHOI'0 MJI€aJIbHOTO Ta3a. Bupl Teronepeayu: TEIIONPOBOIHOCTb, KOHBEKIM,
U3JIlydeHHE. YJenbHas TEIUIOEMKOCTh BemecTtBa. KoauMdecTBO — TEIUIOTHI  NpHU
TEeIIonepesaye.

[Tonstue 00 agnabatHOM mporecce. [lepBriii 3akoH TepMoanHaMuku. [Ipumenenue
IEPBOrO0 3aKOHAa TEPMOAMHAMUKHM K H30IpoleccaM. ['papuueckas HHTepHpeTanus
paboTHI raza.

Btopoii 3akon Tepmonunamuku. HeoOpaTuMocTh Mpo1ieccoB B PUPOJIE.

TeruoBble MammHbl. [IpuHOMNBL OeHCTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHus
HHEPruy B TEIUIOBBIX MamMHaX. KoadpuimeHT noie3Horo nelcTBys TEMIOBOW MAIIUHBI.
[uxn Kapao u ero xkodpGUIMEHT MOJE3HOr0 ACHCTBUS. DKOJIOTUUECKUE MPOOJIEMBI
TEIJIO3HEPTeTUKHU.

TexHnueckue ycTpoucTBa M NPAKTUYECKOE MPUMEHEHHUE: JBUTATENlb BHYTPEHHETO
CropaHus, ObITOBOW XOJOIUIBHUK, KOHIUIIUOHED.

JemMoHcTpanun

N3meHeHne BHYTpEHHEN SHEPIUH Tejla MPU COBEPUIEHUU PabOThI: BHUIET IPOOKH U3
OYTBUIKM TOJ JIEUCTBHEM CXXaTOr0 BO3/yXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpALNS).

M3MeHeHre BHYTpEeHHEN SHEpruu (TeMiiepatypbl) Tena mnpu temionepeaaye. Omnbit
1o a1uadaTHOMY PaCUIUPEHHUIO BO3/TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn napoBoil TypOWHBI, JBUTraTelis BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO

JABUTATCIIA.
Y4eHUUEeCKUI IKCTIEPUMEHT, JIA00paTOPHBIE paObOTHI

N3mepenne yaenbHOU TEINIOEMKOCTH.
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Tema 3. Aepezammnvie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u koHaeHcamus. lcnapenwe u kuneHwe. AOCOTIOTHAS W
OTHOCHUTENbHAS  BJIKHOCTh BO3AyXa. HacelmeHHblid map. VYjenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe tenmo. Kpucramnumyeckue u amopdHble Tena. AHU30TPONHS CBONCTB
kpuctamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue wu
KpucTayumM3anus. Y aelibHas TemioTa miasienus. Cyoaumanus.

VYpaBHeHUe TEIOBOro OanaHca.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJYYCHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

HeMoHCTpanuu

CBoiicTBa HACBHIIIICHHBIX MApPOB.

Kunenune npu nonnxeHHoM aBieHUN. CriocoObl U3MEPEHUSI BIIaXKHOCTH.

HaGmtonenne  HarpeBaHWsi M IUIABJICHHUS  KPUCTAJUNIMYECKOTO  BEIIECTBA.

I[GMOHCTpaI_[I/ISI KpUCTAJJIOB.
Y4eHndueckuil SKCIIEPUMEHT, Tab0paTOPHBIE PadOTHI

N3MepeHne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
Pasznen 4. DiekTpoAuHAMHUKA
Tema 1. Inekmpocmamuka

DJIeKTpU3alus Tel. DICKTpUUYECKUW 3apsan. /[Ba Buaa 3IEKTPUYECKUX 3aps/IOB.
[IpoBOAHUKH, AMDIICKTPUKH U TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOIO
3apsa.

B3anmoneiictBue 3apsinoB. 3akoH Kynona. TodeuHbI 3IEKTPUYECKUN 3apsl.
OnekTpuueckoe nose. HanpsxEHHOCTh 3nekTpudeckoro noss. [IpuHnun cynepno3unumn
ANEKTPUYECKUX MoJel. JInHnY Hanps>KEHHOCTH JIEKTPUYECKOTO TOJIS.

PabGota cun snextpocraruueckoro mois. llorenmman. Pa3HoCTh MOTEHIMATIOB.
[IpoBOAHUKM ¥ AMDJIEKTPUKU B JJIEKTPOCTATHYECKOM Tmoje. JludnekTpudeckas
MPOHULIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcatop. DIEeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.

DHeprus 3apsLKEHHOTO KOHAEHCATopa.

TexHuyecknue  yCTPOWCTBA M NPAKTHUYECKOE  IPUMEHEHHE:  DIJIEKTPOCKOI,

DIIEKTPOMETP,  DJIEKTpOCTAaTUYECKass  3alluTa,  3a3eMJIEHME  DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmnapar, CTpyHWHBINA IPUHTED.
JemMoHcTpanuu

YCTpoUCTBO M TNPUHLOMN  JEUCTBHS  DJEKTpoMeTpa.  B3amMonerncTtBue
HAa’JIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3apSKEHHBIX TeN. [[pOBOIHUKM B 3JIEKTPOCTATUYECKOM ITOJIE.
DJIEKTpOCTaTHYECKas 3allUTA.
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I[I/IG)J'ICKTpI/IKI/I B OJICKTPOCTATUYCCKOM II0JIC.
3aBUCHUMOCTbD E)J'ICK’[‘pOéMKOCTI/I IUIOCKOTO KOHACHCATOpAa OT INIoOmaiaud IIIACTHUH,
PaCCTOAHUA MCKIY HUMH U I[HBJ'IGKTpH‘ICCKOﬁ IMPOHUIIACMOCTH.

SHCpFI/I}I 3aPAKCHHOTO KOHACHCATOPA.
YueHn4IeCcKuii IKCIIEPUMEHT, 1abopaTopHBIe pabOTHI

N3Mepenne aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtit 3nekmpuueckuit mox. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS 3JEKTPUUECKOTO ToKa. McTOUHMKH
Toka. Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 1u1s yyacTka [Eenu.

DJIEKTPUYECKOE  COMPOTUBIICHHE. YIEIbHOE CONPOTHBJICHUE  BELIECTBA.

[TocnenoBarenbHOE, NapAILIEIbHOE, CMENIAHHOE COCIMHEHUE MPOBOJHUKOB.

Pabota snexkrpuyeckoro Toka. 3akoH J[xoyns—JleHna. MomHOCTb 3JIEKTPUUECKOro
TOKa.

DJIIEKTPOJIBUXKYILIAasi CHJIA U BHYTPEHHEE CONPOTUBJICHUE MCTOYHUKA TOKA. 3aKOH
Owma 171 moTHOM (3aMKHYTOM) AyiekTpuueckoil nenu. KopoTkoe 3aMbIkaHue.

DIJIEKTPOHHASI TMPOBOJMMOCTb TBEPIBIX METAIUIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

OJIEKTpUYECKH  TOK B Bakyyme. (CBOMCTBAa  DJEKTPOHHBIX  ITYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAS MPOBOJUMOCTD MOJYITPOBOAHUKOB.

CoiictBa p—n-nepexona. [1oaynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B PACTBOPAX M PACIUIaBaAX JIEKTPOJIUTOB. DIEKTPOJIUTHIECKAS
JACCOIUAIIMS. DIEKTPOJIU3.

DJIeKTpUYEeCKUd TOK B Ta3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBINA pa3psl.

Mounus. [1na3zma.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKU TOKa, DJIEKTPOHArPEeBATENIbHbIE MPUOOPHI, IJIEKTPOOCBETUTEIHHBIC
npudoOpsl, TEPMOMETP  CONPOTUBIEHUS, BaKyyMHBIM  JHOM, TEPMHUCTOPHI U
($hoTOpPE3UCTOPHI, MOTYPOBOIHUKOBBIN U0/, rajibBaHUKA.

HemMoHcTpauuu

N3mepenune CUibl TOKa U HAIIPSKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS LIJIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IO
MIOIIEPEYHOr0 CEYEHHS U MaTepurala.

CmenaHHOE COeTMHEHUE POBOIHUKOB.

[Tpsimoe W3MEPEHUE BJIEKTPOABMKYIIECH cuiibl. KopoTkoe  3ambikaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSI.

3aBUCUMOCTh  COINPOTUBJIEHWS METAUIOB OT TeMIeparypsl. [IpoBoauMocTh
AIEKTPOJIUTOB.

HckpoBoii pa3psia v IpoOBOAUMOCTh BO3AyXa.OHOCTOPOHHSISI TPOBOJUMOCTD MO/,
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Y4eHNUEeCKUi SKCIIEPUMEHT, JIA00paTOPHBIE pabOTHI

N3yueHne CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

W3mepeHue SIEKTPOABMKYIIEH CHJIBI HMCTOYHHMKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHHUS.

Habutoienue snextponusa.

Me:xnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢pusuku 0a30Boro ypoBHs B 10 kiacce ocyuiecTBisercs ¢ y4éToM
COJIEPKATENBbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHUU.

MeoicnpeOmemnvle  nouamusi, CBSI3aHHBIE C M3YyYEHUEM METOAOB HAy4dHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIH (aKT, TUIIOTe3a, (PU3uuecKas BeIWYMHA, 3aKOH, TEOpHs,
HaOII0/ICHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHWH, nuHeWHas (yHKuusA, mapadoia,
runepOona, ux rpaUku U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M HX
IIPOEKIMHU HA OCH KOOPJHUHAT, CJI0KEHHUE BEKTOPOB.

buonocus: MexaHuyeckoe JBUKEHHE B JKUMBOM mpupoae, auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BUIBI TEIUIONEPENadyH, TEIJIOBOE pPaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBON NIPUPOJE.

Xumus: JTUACKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE ATOMOB W MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEJ, JKUIKOCTEH U Ta30B,
AIEKTPUUECKUE CBOMCTBA METAILJIIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALNS, TAJIbBAaHUKA.

l'eocpagpus: B1axXHOCTh BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBHXKEHHM C HCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUs B TEXHUKE, TMOAIIMIIHUKY, MCHOJb30BAaHUE 3aKOHA COXPAHEHUS HUMITYJIbCAB
TeXHUKE (pakera, BOAOMET W JPYrHe), JBHUraTeilb BHYTPEHHETO CrOpaHMs, MapoBas
TypOuHa, OBITOBOI XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYYEHHs] COBPEMEHHBIX
MaTepuaioB, B TOM YHCJE€ HAHOMATEpPHAJIOB, U HAHOTEXHOJIOTHH, DJEKTPOCTaTHYECKas
3aINUTa, 3a3eMJIEHUE  DJIEKTPONPUOOPOB, KCEpOKC, CTPYMHBI  IPUHTED,
3JIEKTpOHArpeBaTesbHbIe TPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

KJIACC

Pazgen 4. DnexTpoanHaMuka

Tema 3. Macnummnoe none. IneKmpomMazHumMHas UHOYKYUA

[ToctostHHbIe MarHuThl. B3auMo1eiiCTBHE TOCTOSHHBIX MAarHUTOB. MarHUTHOE MOJIE.
Bektop MarmuTHOM WHAYKUMH. [IpyHIMO Ccyneprno3uivu MarHUTHBIX moJied. JInHuM
MAarHUTHOM WHAYKUMHM. KapThHa JMHUNA MarHUTHOW WHIYKIMUA IO TOCTOSIHHBIX
MAarHUTOB.

MarauTHoe 1noJsie MPOBOJHMKA ¢ TOKOM. KapTMHa JWMHUN MHAYKUUM MarHUTHOTO
MOJIs1 IJTMHHOTO MPSIMOTO MTPOBOJHUKA U 3aMKHYTOI'O KOJIBILIEBOTO MPOBOIHUKA, KATYILIKUC
TokoM. OnbIT DpcTeaa. BzaumoaencTBie NpOBOJIHUKOB C TOKOM.
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Cuna AMmnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopennia, €€ MOIyib W HampaBjieHUE. J[BUKEHHE 3apsHKEHHOW YacTUIIbIB
OJIHOPOJHOM MarHuTHOM mose. Pabota cuibl Jlopenna.

SIBNeHHE SJEKTPOMATHUTHOW MHAYKIUU. [I0TOK BEKTOpa MarHUTHON WHIYKIIHH.

DNeKTpOABMKYIIAs CUIIA MHAYKIMHU. 3aKOH JIEKTPOMAarHUTHON HHIyKunu Papanes.

BuxpeBoe »snexkTpuueckoe — moJie. DNEKTPOABUKYIIAS CWJIa WHAYKUAH B
IIPOBOJHUKE, IBUKYILEMCS ITOCTYNATENBHO B OTHOPOJJHOM MArHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHOyKTUBHOCTh. SIBI€HME  CaMOMHIAYKUUU.  ODJEKTPOJBHKYILAS cuia
CaMOWHIYKLIHH.

DHeprusi MAarHUTHOTO MOJIA KaTYIIKU C TOKOM.DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne ycTponcTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MArHUTHI,
AIEKTPOMArHUTHI, AIEKTPOABUTATED, YCKOPUTENIM  DJEMEHTapHbIX  YacCTHII,

HHAYKOWMOHHAS IICYb.
JemoHcTpanuu

OmneIT Opcrena.

OTKJIOHEHHME DHJEKTPOHHOTO IydyKa MArHUTHBIM ToJieM. JIMHUKM WHIYKIUU
MarHMTHOTO I10JI4.

B3auMopelicTBrE IBYyX IMTPOBOJHUKOB ¢ TOKOM.Cuia Ammepa.

HencrBue cuiibl JlopeHlla Ha HOHBI BJEKTPOJUTA. ABICHUE 3JIEKTPOMATHUTHOU
WHAYKIIUH.

[TpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CWJIBI MHIYKIUHM OT  CKOPOCTH

U3MEHECHUSIMAaTHUTHOTO IIOTOKA.

SIBnenmne CaMOMHOYKIINH.
Y4eHNUEeCKUI SKCIIEPUMEHT, JIAO0paTOPHbIE pabOTHI

N3ydeHune MarHuTHOTO MOJISI KATYIIKA C TOKOM.

UccnenoBanue AelcTBUS MOCTOSSHHOTO MarHuTa Ha paMmKy ¢ TOokoM. MccienoBanue
SIBJICHUS DJIEKTPOMArHUTHON WHTYKIIUH.

Paznen 5. Koste6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 371eKmMpoOMAZHUNIHbBIE KOJI€OAHUSA

Konebarenbnas cuctema. CBOOOIHBIE MEeXaHUUECKHE KojiebaHus. ['apmMoHMYecKue
kosnebanus. [lepuon, wactora, amrumuryaa u (aza konebanuii. [Ipy>KUHHBIH MasTHUK.
MartemMaTtuyeckuii MasTHHK. YpaBHEHHUE TrapMOHMYECKuX KoiyiebaHuil. IIlpeBpaiienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiii KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE KOJIOaHUs B UACATLHOM
KOJIe0aTeTbHOM KOHTYpe. AHAJIOTUs MEXKIY MEXaHMUYECKUMH U SJIEKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHS DHEPrUd B  HACAIBHOM
KoJie0aTeIbHOM KOHTYpE.
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[IpencraBiaeHre O 3aTyxalliux KoseOaHUsAX. DBbIHYXIEHHbIE MEXaHUYECKUE
KosebaHus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

ITepemennsblil TOk. CHHYCOUIANIbHBINA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIIIUTYTHOE U IEUCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U HAIIPSDKCHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenada u MOTPeOJIEHHUE AIIEKTPUUECKOU
DHEPrur. OKOJIOTMYECKHE PUCKU TNpH MPOU3BOACTBE 3eKTposHepruu. KynbpTypa
WCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HU.

TexHuyeckne yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: IIEKTPUUECKUN 3BOHOK,

TCHEPpATOP NECPEMCHHOI'O TOKA, JIMHHUU JJICKTPOIICPCaa.
JeMoHcTpanuu

UccnenoBanne  mapameTpoB KOJEOATENbHOM  cUCTEMBbl  (MPY>KUHHBII

WINMATEeMaTUIECKUN MasITHUK).

HabGmonenue 3atyxaromux kojeOanuil. MccnemoBaHue CBOMCTB BBIHYKICHHBIX
koJniebanuii. Habmogenue pesoHanca.

CB0OOAHBIE JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OCI_[I/IJIJIOFpaMMBI (SaBI/ICI/IMOCTI/I CHJIBI TOKa H HaIIPAKCHUAOT
BpGMGHI/I)I[J'IH QJICKTPOMAIrHUTHBIX KOJICOAHMIA.
Pe3onanc IIpu IOCICAOBATCILPHOM COCOAMHCHHUHU PC3UCTOPA, KaTYIIKHU

HHAYKTHUBHOCTH N KOHICHCATOpPA.

MOI[GJ'IL JIMHHUHU SJICKTpOIICPpCaaqn.
Y4eHNUUECKUI SKCTIEPUMEHT, JIA00paTOPHBIE pabOTHI

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJeOaHU rpy3a HA HUTH OT JJTUHBI
HUTHU U MAaccChbl Ipysa.

HccnenoBanne nepeMEHHOTO TOKa B LENM M3 IOCIEAOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOPa, KaTyLIK! U PE3UCTOpa.
Tema 2. Mexanuueckue u 371eKmMpoOMazZHumHble 60JIHbL

Mexannueckne  BOJHBI, yciaoBus — pacnpoctpaHeHus. Ilepuwoa.  Ckopocts
pacnpocTpaHeHus U JJIMHa BOJIHBIL. [lonepednsie u nponosbHbIe BOJHBL. HTEephepeHusu
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUSl M3JIYYEHUS BJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexrpomarautHOi BosiHe. CBoicCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTpPaKE€HWE, TMPETOMIICHHEe, TOoJsapu3anus, JAudpaKius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[lxama »HEKTPOMArHUTHBIX BOJH. [IpuMeHEHHE BIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHuunel  paguocBsi3M W TeleBUACHUA. Paauonokanus. DJIEKTPOMArHUTHOE
3arpsA3HEHUE OKPYKaIOLEH CPEbI.

TexHudeckne yCTpOMCTBAa M  IPAKTUUECKOE TMPUMEHEHHWE:  MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas JMAarHOCTMKa B TEXHUKE W MEIMUIMHE, paaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-meus.
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JleMoHCTpaun

OOpa3oBanue ©  PpACIPOCTPAHCHHWE TOMEPEYHBIX W  MPOAOJIBHBIX  BOJIH.
Konebimomeecs Teno Kak UCTOYHHUK 3BYyKa.

HaGnronenue oTpakeHUs M TPEIOMIICHHS MeXaHW4eckux BosiH. HaOmonenue
uHTEephEpEeHIINHN U TUdPAKIIMI MEXaHUYECKUX BOJIH.3BYKOBOM pe30HAHC.

HaGnronenue cBsi3u IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M 4acTOTOM
KOJIeOaHMiA.

HccnenoBanne CBOMCTB SJEKTPOMATHUTHBIX BOJH: OTPaXXEHUE, IPEIOMIICHHUE,
noJisipu3anys, IMppaxkuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpssMmonuHeHOE pacpoCTpaHEHUE CBETA B OAHOPOIHOM
cpene. Jlyu cera. ToueuHbI UCTOYHHK CBETA.

OtpaxkeHune cBera. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHue HU300paKEHUITB
IIJIOCKOM 3€pKalie.

[Ipenominenue cBeTta. 3aKOHBI MpEIOMIICHUS cBeTa. AOCOJIOTHBIN IOKa3aTeNb
npeiaomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroil MOJIHOTO
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus ceeta. CinoxHblid coctaB Oenoro cseta. LIBer.

Cobuparonye u paccenBarome JUH3bl. ToHKas nuH3a. POKYCHOE pPacCTOSTHUE U
onTHYECKas cuia TOHKOW JuH3bL. llocTpoeHne wu300pakeHUid B COOMpAOIIMX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3BL. Y BEIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas onrtuka. Muatepdepennnst cBera. KorepeHTHbIE HUCTOUYHUKHU. Y CIOBUS
HAOJIOICHUS MAaKCUMyMOB M MHUHHUMYMOB B HMHTEp()EpEHIMOHHOW KapTHHE OT JABYX
CUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. JudpaximonHas pemiérka. YciaoBue HaOMIOICHUS TIABHBIX
MaKCUMYMOB TIpH MMaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckue ycTponcTBa U MPaKTUYECKOe IPUMEHEHHE: OUKH, Jiymna, oToanmnapar,
MPOCKIIMOHHBIN armapar, MUKPOCKOT, TEJIECKOI, BOJIOKOHHAsI OMTHKA, TU(paKIMOHHAS
peLIETKA, TTOJIAPOUL.

HeMoHcTpauuu

[IpssMonuHEHOE pacnpOCTpaHEHHE, OTPAKEHUE U MPEJIOMIICHUE CBETA.

Onrtuueckre mpudOopHI.

[Tomnoe BHyTpeHHee oTpaxeHue. Mogenb cBeToBoja. MccinenoBaHue CBOWCTB
U300paKEHHI B IMH3AX.

Mopaenu  mukpockoma, Teneckona. HaOmiomenue wuHTepdepeHIMH  CBETa.
HaOmronenue nudpakuuu cBera.

HabOnronenue nucnepcuu cBera.
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[TonydeHue cuekTpa ¢ HOMOIIBIO IPU3MBI.
[Tonyuenne cnekTpa ¢ TIOMOIIBIO JU(pakurMoHHOW pemérku. Habmoaenue

noJsIipru3anuu CBCTA.
YdeHnueCcKuil SKCIEPUMEHT, JIa00paTOPHbIE PadOTHI

N3mepenne mokazarens — nperomieHus — crekna.  MccinegoBaHuWe — CBOKWCTB
n300pakeHuii B tnH3ax.Habmonenue qucnepcun ceera.
Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['pannupl MPUMEHUMOCTH KJIacCHUYECKOM MexaHuku. [locTynaTel crenuanbHOM
TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJISI CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIINAN OTHOCUTEJIBHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTHU. 3aMEIJIEHUE BPEMEHU U COKPAIICHUE JITTUHBI.

DHEprusi U UMMIYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBsi3b Macchl € PHEPTrUe U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIbI. DHEPTHS TOKOS.
Pasznen 7. KBantoBasi pusuka
Tema 1. Inemenmul K6AHM OGO ONMUKU

®otonsl. @opmyna [lnanka cBs3u sHEpruM (HOTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u wuccinenoBanue ¢Gotodpdexra. Onbitel A.I'. CrosieToBa. 3aKOHBI
doToapdexra. VYpaBHenne OiHmTerHHA 118 (poroapdekra. «KpacHas rpaHuALa»
dboTorddexra.

JlaBnenue ceeta. OnbiTel I1.H. JIeGeneBa. Xumudaeckoe ASHCTBHE CBETA.

TexHuyeckre yCTpOHCTBA U MPAKTUYECKOE NpPUMEHEHHE:  (OTODJIEMEHT,
dboToaTYMK, COJIHEUHAast OaTapesi, CBETOIUOI.

JemoHcTpanuu

®otor(d(pekT Ha yCTaHOBKE C LMHKOBOW IUTacTHHOM. VMccrnenoBanue 3akoHOB
BHeIHero ¢GoTodddexra.

CBeToauosn.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmnbiTel Peszepdopna mo paccessHUIO 0O-4acTHIIL.
[Inanerapnas moaens atoma. [loctynarsl bopa. U3nydenne u norsiomenrue (GOTOHOB Npu
IepEXO/IE aToMa ¢ OJHOTO YPOBHS SHEPIUM Ha Apyroil. Buael criekTpoB. CHIEKTp ypOBHEN
HHEPrur aTomMa BOJIOPOJa.

BonnoBeie cBoiictBa wactuu. Bomnbel ge bpoitna. KopnyckynspHO-BOJTHOBOM
JTyaJu3M.

CHoHTaHHOE U BBIHYXIECHHOE U3TyUYCHHUE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIIEKTPAIbHBIN AHAIU3
(CIeKTpOCKOII), 1a3ep, KBAHTOBBIM KOMITBIOTED.
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JleMoHCTpaun
Monens onbita Pesepdopaa. Onpenenenue JIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeMdaTsix CIEKTPOB U3NydeHus.J1azep.
Y4eHNUeCKU SKCIIEPUMEHT, JIAO0paTOPHbIE paObOTHI

Ha6nronenue muHeHYaToro CIeKTpa.
Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JOKa3bIBAIOIIUE  CJIOXKHOCTh  CTpoeHus sapa. OTKpwITHE
panuoaktuBHOoCcTH. OmbITel Pesepdopna mo ompeneneHHio cocraBa pagHOaKTUBHOTO
uznyyeHus. CBoiicTBa anb(a-, Oera-, raMmma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpeiTe TpoTOHa MW HeWTpoHa. HykionHas wopenbs sapa ['eiizeHOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio sapa. M30Tomnsbl.

Anbda-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-pacmana. ['amMMa-uzmydeHue.

3aKOH paJIMOAKTUBHOIO pacnaja.

DHeprus CBSI3U HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT maccel sapa. SAnepHbie
peakuuu. /leneHue u cCUHTE3 SAep.

Snepubiit peakrop. Tepmosinepubiii cunte3. [IpoGiemMbl U MEPCTIEKTUBHI SAESPHON
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIICPHON SHEPIrEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabl HaOMIO/IEHNUS U PETUCTPALMK dJIEMEHTapHBIX yacTull. DyHaameHTanbHbIe
B3aUMOJIeHCTBUS. EAMHCTBO (M3MYECKON KapTUHBI MUPA.

TexHruueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JTO3UMETp, Kamepa

Buiibcona, siaepHbIi peakTop, aToMHast bomOa.
HeMoHCTpauuu

CUY€TUrK MOHU3HUPYIOIINX YACTHLL.
Y4eHNueCKUi SKCIIEPUMEHT, JIAO0paTOPHbIE pabOTHI

WccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (poTorpadusim).
Pa3nen 8. JiaeMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

Otanbl pa3BUTUS acTpoHOMHH. [IpUKIanHOE W MUPOBO33PEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bup 3B€3qH0T0 HeOa. Co3Be3nus, sspKue 3BE3/IbI, MIAHETHI, X BUJIUMOE JIBHKCHUE.
ConHeuHas cucrema.

Comnnue. ConHeuHast akTUBHOCTh. Mctounuk sHeprun CosiHIA # 3BE37. 3BE3IBI, UX
OCHOBHBIC XAPAKTEPUCTUKU. JlnarpaMma «CHEKTPaIbHBIN KJIACC — CBETUMOCTBY. 3BE3bI
TJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY» ISl 3BE3]T TJIABHOM
MOCIIEIOBATENLHOCTH. BHyTpeHHee cTpoeHue 3BE3A. (COBpEMEHHBIE MPEICTABICHUSO
MPOUCXOKICHUH U 3BoIoLMKA COJIHIIA U 3BE3/T. DTambl )KU3HU 3BE3I.

Mineunsiii [TyTs — Hama ["anakTtuka. [Tonoxenue u nuxenue ConHua B ['aakTuke.

Turnbl ranakTuk. PaguoranakTuku u kBasapbl. UEpHbIE IbIPHI B siApax rajJakTHK.
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Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa066ma. Pazberanuwe rajaakTHk.
Teopus bosbioro B3peiBa. PETUKTOBOE U3IMyUEHHUE.
Macmrabnas crpykrypa Bcenmennoil. Meraranaktuka. Hepeménubsie mpoOaeMbl

aCTPOHOMMUHU.
Yyennueckue HAOMIOAECHUS

HaGnronenuss HEBOOPYKEHHBIM TIJ1a30M  C  HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN ISl OTIPEEIICHHS TTOJIOKEHHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEPHOrO MOTYMIAPUS U IPKUE 3BE3BL.

Habmronenus B Teneckon Jlynsl, mianer, Mieunoro I[lyTu.

O0o0marnee NOBTOpeHNE

Ponp ¢u3uku u acTpOHOMUU B IKOHOMHYECKOW, TEXHOJIOTHYECKOU, COIMATLHON U
ITHUYECKON cdepax NesATeIbHOCTH YeJIOBeKa, POJib M MeCTO (PU3UKKM M aCTPOHOMHUH B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, poiib (Pu3uveckord Teopud B (HOPMHUPOBAHUU
IPEACTABICHU O (PU3NYECKOM KapTUHE MHpa, MECTO (U3MUYECKOW KapTUHBI MHPAB
OOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEJCTABICHUIN O IPUPO/IE.
MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢puszuku 0a30Boro ypoBHs B 11 kiacce ocyuiecTBisercs ¢ y4éTomM
COJIECPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMU MAaT€MaTUKH, OMOJIOTUU, XUMHH,
reorpauu ¥ TEXHOJIOTUU.

MeowcnpeOomemnvle nouamusi, CBSI3aHHBIE C HM3YyYEHUEM METOJOB HAy4YHOTO
NO3HAHM: SIBICHUE, HAYYHBIH (aKT, TUIIOTE3a, (PU3MUecKas BEIMYHMHA, 3aKOH, TEOPHs,
HaOJII0ICHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelIeHHE CUCTEMbl YpPaBHEHUW, TPUTOHOMETpUYECKHE (YHKIIHUH:
CUHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HMX IPOEKIMM HAa OCH KOOPIAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIE
AJIeMEHTAapHbIX (YHKUUW, MPU3HAKKA MOA00US TPEYTrOJbHUKOB, OIpEAeNIeHUE IUIOIIAIn
II0CKUX (huryp u o0bEMa Te.

buonocus: snexrpudeckue SABICHUS B dKUBOM MPUPOJE, KOJIeOATENbHbIE ABUKEHUS B
JKMBOW TPUPOJAE, ONTHUYECKUE SIBJICHHUS B KUBOW IPUPOJIEC, JICMCTBHUE paJAUALMU Ha
JKUBBIE OPIaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJl, KPUCTAJUIMYECKAst CTPYKTypa TBEPABIX TeEl,
MEXaHU3Mbl 00pa30BaHUsI KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHuTHBIE TONIOCA 3€MJIM, 3aJI€KW MAarHUTHBIX pyaA, (OTOChEMKa
36MHOU MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPACEHUN.

Texnonoeus:  NUHUAKA ~ DJIEKTPONEPENAdY, TEHEPATOP  NEPEMEHHOIO  TOKa,
AIEKTPOABUTATENb, HHAYKIIMOHHAS TI€Yb, pajap, paaguoNpUEMHUK, TEIEBU30D, AHTECHHA,
tenedoH, CBYU-nieub, MpoEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHUKA, COJHEUHas Oarapesl.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «®duszuka» Ha ypOBHE CpPEIHETO OOIIETro
oOpa3zoBanusi (0a30BbIii YPOBEHB) OJDKHO OOECHEYUTh JTOCTHIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI ydeOHoro mnpeamera «Duzuka» HAOIKHBI
OTpaxaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYy4YaloIMXCi  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONM  BHYTPEHHEW  MO3UIMEH  JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpHUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOMINX TPAIUIIMOHHBIM
[EHHOCTSIM POCCHUHCKOTO OOIIEeCTBA, PACHIMPEHHE >KU3HEHHOTO OIbITa M ONbITA
JEATEIBHOCTH B TMPOLECCE peaiu3aldd OCHOBHBIX HAMNpPABJICHUN BOCHUTATEIBHOMN
NEATEIIbBHOCTH, B TOM YHCJIE€ B YACTHU:
rPaskIAHCKOT0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIUKU OOYYAIOIIErocs KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAAUIMUOHHBIX  OOIIEUYETOBEYECKUX TYMaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTD B WHTEpecax

IpaKIaHCKOT0 OOIIECTBA, Y4YacTBOBAaTh B CAaMOYIPABICHHH B 00pa3oBaTEIbHOU
OpraHu3alluy;

YMEHHE B3aUMOJICUCTBOBATh C COLMAIBHBIMU MWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;
NATPUOTUYECKOI0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUHUCKOM TPaKITAaHCKOW HACHTUYHOCTH, IaTPUOTHU3MA;
LIEHHOCTHOE OTHOUIIEHUE K rOCy1apCTBEHHBIM CUMBOJIaM, JOCTHKECHUSIM

POCCUICKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKE;
JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  JTHUYECKOTO  TOBEACHUS;
CIIOCOOHOCTH OLICHMBATh CHUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEUICHNS,

OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IL[EHHOCTH, B TOM YHUCIIE B
JESTEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAyIIEro;
3CTETUYECKOI0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs 3CTETUKY HAYYHOIO TBOPYECTBA,
puCyIero GU3NIeCKoil HayKe;
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TPY/10BOT'0 BOCIIUTAHUS:

MHTEpeC K pa3iuyHbIM chepaM mnpodeccuoHaIbHON AESITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyliei
npodeccur U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHUIO B 00J1aCTH (HUUKU
Ha MPOTSHKCHUU BCEH KU3HU;

IKOJIOTHYECKOT0 BOCTIUTAHUS

C(OPMHUPOBAHHOCTH IKOJOTHYECKON KYJIBTYphI, OCO3HAHHE TI00ATLHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYILIECTBICHUE JCHUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUS LIeJIed yCTOMUMBOrO pa3BUTHUS YEIOBEUYECTBA;

Pacmipenue ombiTa JESITEIBHOCTH HSKOJOTUYECKON HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3UKE;

HEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3NUECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOH AEATeIbHOCTH, TOTOBHOCTH B MPOIECCE HM3YYCHUS
GU3NKKH  OCYIIECTBIATh  NPOCKTHYHD M HCCICIOBATEIbCKYIO  JICATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble JJoruueckue a1ecTBHA:

CaMOCTOSITeNIbHO (OPMYJIMPOBATh M aAKTyaIM3UPOBAThH MPOOJIEMY, paccMaTpHBaTh
€€ BCECTOPOHHE;

OIPENIEINIATh LEJIH JCSITEIbHOCTH, 3aJ1aBaTh MTapaMeTPhbl U KPUTEPUU UX TOCTUKCHUS,
BBISBJISITE 3aKOHOMEPHOCTH M IMPOTHBOPEYHUS B pacCMATPUBAECMBIX (PU3HMUECKUX

SIBJICHUSIX

pa3pabarbiBaTh  IUIaH pEUIEHUs]  MPOOJIEMBI C Y4ETOM aHaimza

MMEIOIINXCIMATEPUATBLHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTh, OILICHUBAaTh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MTOCIEICTBUMN JIESITEIbHOCTH;

KOOPAMHUPOBATH W BBHIMIOIHATH pabOTy B YCIOBHUSIX PEaIbHOTIO, BUPTYaJIbHOTO M
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX ITPOOJIEM.
ba3oBble ucciiegoBaTeIbCKHe 1eMCTBUA:

BJIAJIETH HAay4yHON  TEPMUHOJIOTHEH, KIIOUEBBIMU NOHATUSIMHU U
MeToIaMU(U3UYECKON HAYKH;
BJIAJICTh HaBBIKAMHM  y4e€OHO-MCCIIEIOBATEIHCKON U MIPOECKTHOMN

NEATCILHOCTH B 00acTH  (PU3HMKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITCIILHOMY TTOMCKY
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METOJIOB pelIeHusl 3a7ad (PU3MUYECKOro COJEpKAHMs, MPUMEHEHUIO Pa3IUYHBIX
METO/I0BIIO3HAHUS;

BJIQJCTh BUJAMU  JCSATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAaHHUS, €ro
WMHTEpHpEeTaluy, NpeoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTYyallUsX,B
TOM YHCJIE MIPHU CO3JJaHUM YUEOHBIX TPOEKTOB B 001aCcTH (PUBHKH;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3M M aKTyaJIM3UpPOBATh 3a]1ady, BBIABUTATH
TUNoTe3y €€ peleHus, HaXOUTh apryMEHThI JJIs OKa3aTelIbCTBA CBOMX YTBEP KICHH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUN PELICHMUS;

AHAJIM3UPOBATh IOJIyYCHHBIE B XOJE PEIICHHs 3aJa4d pPEe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTb U (HopMyIMpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JeATEILHOCTH,
B TOM YHCJIE TIPU U3yUYECHUU (PU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETb  MEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  00IacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JACTEH; BhIJIBUTATh HOBBIC
ujieH, Tmpejaratb OpUTHHAIBHBIE TOIXOJbI M PELIECHUs; CTAaBUTh MPOOJIEMbl U 3aJauH,
JOMYCKAIOUMe aIbTEPHATUBHBIE PEILICHUS.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TMOJY4YeHUs HWHGMOpMauu (U3HYECKOTO COAEPKAHMS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBISATh IOUCK, AHAJIU3,
CUCTEMATU3ALMI0 M HHTEpHpeTalui0 WH(GOpPMAIMU pa3IUYHbIX BHJIOB U  (QopM
IIPE/ICTABIICHHUS;

OLIEHUBATh IOCTOBEPHOCTh MH(OpMaLIUY;

UCIIOJIb30BaTh CpPEACTBAa MH(OPMALIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOIMIB
pEIICHNH  KOTHUTUBHBIX, = KOMMYHUKATHBHBIX W  OPTraHU3alMOHHBIX 3314 C
coOmogeHueM  TpeOOBaHWM  DPrOHOMHUKH, TEXHUKH  O€30MMacCHOCTH, THTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ATHYECKMX HOPM, HOpPM HH(GOPMALMOHHON
0e30I1aCHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTO COJAEPKAHMS B Pa3IUYHBIX (PopMarax ¢ y4yETom
Ha3HAuY€HUs HMHPOPMALIMM M LIEJIEBOM ayAMTOPUHU, BbIOMpas ONTUMaIbHYIO (opmy
MIPEICTABICHUS U BU3YAIH3aLUU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBUS:

OCYIIECTBJISITh OOIICHHE Ha Ypokax (U3MKM M BO BHE-YPOUHOW JEATEIbHOCTH;
pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTYallUd W CMsST4aTh KOHQIUKTHI;
pa3BépHYTO N JIOTUYHO n3JjiaraTb CBOXO TOYKY 3PCHUA C UCITOJIb30BAHUCM A3BIKOBBIX

CPEICTB;

IMOHHUMAThb U UCIIOJIb30BATh IMPCUMYIIICCTBA KOMaHHHOﬁ u HHI[HBHI[y%UIBHOﬁ pa6OTI>I;
BBIOMPATH TEMATHUKY U METObI COBMECTHBIX ICUCTBHH ¢ YU4ETOM OOIIMX HMHTEPECOB,

1 BO3MOYKHOCTEH KaXXI0Io 4iI€Ha KOJIJICKTHUBA,
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MPUHUMATh LIEJIM COBMECTHOM JE€ITEIbHOCTH, OPTaHU30BBIBATH U KOOPJUHUPOBATH
JIEUCTBUSA 110 €€ JOCTHKEHUIO: COCTABIIATH IIAH JAEHUCTBUM, PACIPEIEIATh POIU C YUETOM
MHEHHMI y4aCTHUKOB, 00CYK/IaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHHMBAaTh KA4eCTBO CBOETO BKJIajJa M KaXJOr0 yYacTHHMKA KOMaHJIbI B OOIIWMN
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  MPOEKTHI, OLEHUBATh MAEHU C TO3UMLUAM  HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe Y4eOHbIC eHCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENIbHYIO JAESATEIHHOCTD B 00JaCTH (PUBUKUU
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33]a4H;

CaMOCTOSATENIbHO COCTAaBIIATh IUJIaH PEUICHUS PACUETHBIX M KAYECTBEHHBIX 3aj1ad,
IUIaH  BBIMOJHEHUS MPAaKTUYECKOM paboThl C YYETOM HMMEIOLIUXCS  PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIIMpATh PAMKH Y4€OHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHHI;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
34 pEILICHHE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CHoco0CTBOBaTh (POPMHUPOBAHUIO U NIPOSBICHUIO SPYAMLMU B o0nactu (hU3MKH,
MOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJJIEKT:

J1aBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb  KOPPEKTHUBBIB

JESATENBHOCTD,0LIECHUBATh COOTBETCTBUE PE3YJIbTATOB LENSM;

BJaJI€Th HAaBbIKAMU I103HABATENbHOU pe(pIeKCHH KaK OCO3HAaHMS COBEpIIAEMBIX
JEWCTBUN U MBICITUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIONIb30BaTh NPUEMBI pediieKCMU I OLEHKM CHUTyalud, BbIOOpa BEPHOIO
pEelLIeHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX CHUXKEHHIO;
IPUHUMAaTh MOTHBBI M apryMEHThl JIPYIMX IpPU AHAIU3E PE3YJIbTAaTOB JESITEIbHOCTH;
MPUHUMATh ce0sl, IOHMMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX IIPU aHAIU3E PE3YNIbTATOB JESATEIBHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKU.

B mponecce HOCTMKEHUS JMYHOCTHBIX PE3YJNbTATOB OCBOEHHUS MPOrpaMMBbI IO
bu3uKe 71 YPOBHS CpeIHEro 00Iero 00pa3oBaHus y 0O0yJarOIINXCS COBEPIIEHCTBYETCS

SMOLIMOHAIBHBIN  MHTEIUIEKT, Mpearoaralouiic()opMupoOBaHHOCTD:
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CaMOCO3HAHUs, BKJIIOYAIOLIETO CIOCOOHOCTh IOHMMAaThb CBOE 3MOLMOHAJIBHOE
COCTOSIHME, BUJIETh HANPABJICHUS Pa3BUTHS COOCTBEHHON 3MOLMOHAIBLHOU c(epsrl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPEryJIMpOBaHUs,  BKIIOYAIOLIEr0  CAMOKOHTPOJIb, YMEHHME  IIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJCHHE, CIIOCOOHOCTh aAaNTHUPOBATHCS K IMOLIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIFOYAIOIIEH CTPEMIICHUE K TOCTHIKEHHUIO LIETU U YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATH, UCXO/s U3 CBOUX BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHMMATh SMOLMOHAIBHOE COCTOSIHHE
JPYTHUX, YUUTHIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHUIO U
COIIEPEIKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTpauBaThb OTHOILIECHUSC
JIPYTUMH JHOAbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce npeamMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb M MecTo (U3UKU B (POpMHUpPOBAHUHU
COBPEMECHHOW HAy4YHOW KAPTUHBI MHUpPA, B PAa3BUTHM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBbHOCTHU JIIOAEH;

VUUTHIBATH  TPaHUIBl ~ NPUMEHEHHS  M3YYEHHBIX  (PU3MYECKUX  MOJEINCH:
MaTepuajibHas TOYKa, WHEpIUalbHas CUCTEMa OTCUY€Ta, aOCOJIOTHO TBEPIOE TEIO,
WJICAIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, JKUJIKOCTEWM W TBEPIBIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsij] MpU perieHuH GU3NIeCKUX 3a/1ay;

pacno3HaBaTh (PU3UYECKHUE SIBICHHS (MPOIECChI) W OOBACHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEUIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIUHENHOE JIBH)KEHUE,
CBOOOJIHOE TIAZICHUE TEJ, JIBIKEHUE IO OKPY>KHOCTH, WHEPIHS, B3aUMOJICHCTBUE TEll,
niddy3us, 6pOYHOBCKOE NBHKEHHE, CTPOCHHE JKUJIKOCTEH M TBEPJIBIX TEJ, M3MCHEHHUE
o0béMa Ten NpH HarpeBaHuu (OXJAXIECHHH), TEIJIOBOE pABHOBECHE, HCIApEHUE,
KOHJIEHCAIIUS, TUIABJICHUE, KPUCTAIUIM3ALNS, KATIEHUE, BIA)KHOCTh BO3/1yXa, MOBBIIICHUE
JIaBJICHUS Ta3a MPU €r0 HAarpeBaHUU B 3aKPBITOM COCYAE, CBSI3b MEXIY MNapaMeTpamu
COCTOSIHMS Ta3a B U30MPOILECCaX, IICKTPU3ALUS TE, B3aUMOJICHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, WCIHOJIb3ys (DU3UYECKUE BEIUYHUHBI:
KOOpJIMHATA, MyTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJid, UMITYJIbC
Tela, KUHETWYecKass »JHEprus, IMOTCHIHAIbHAs DSHEPrus, MeXaHudeckas paborta,
MEXaHUYeCKass MOITHOCTh, NIPHW ONMHUCAHUM TPABHIBHO TPAKTOBATh (PU3WUECKUI CMBICI
UCIIOJIb3yeMBIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, HAaXOAUTh (OPMYJIBI,
CBSI3BIBAIONTUE TAHHYIO0 (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMYMHAMY,
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OMKCHIBATh U3YyYEHHBIE TEIUIOBbIE CBOWCTBA TEN W TEILJIOBBIE SBJICHUSI, UCIIONb3YS
dbu3nyUecKue BEJMYMHBI: JIaBJIEHHWE Ta3a, TEMIlepaTypa, CpelHss KUHETHYeCKas dHeprus
Xa0TUYECKOTO  JIBIDKEHUS  MOJIEKYJ, CpeJHEKBaJpaTU4YHas CKOPOCTb  MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI JHEprusi, padoTa rasza, Kod()PHUIMEHT MOJE3HOro
JCHCTBUS TEIJIOBOTO JBUTATENS; MPU OMMCAHWW TPABHIBHO TPAKTOBaTh (PUIUUECKHIA
CMBICT HCHOJb3yeMbIX BEIMYMH, UX OOO3HAUEHUS U EIUHUIIBI, HAXOAUTHh (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NUYECKYIO BEIMYUHY C IPYTUMH BEIUYNHAM;

OMUCHIBATh HU3YYEHHBIE JIIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DIEKTPHUUECKUE
ABJICHHST (IIPOLIECCHI), HCIONb3Ysl (PU3UYECKHE BEJIMYUHBL: BJIEKTPUUYECKUN 3apsj,
AIIEKTPUYECKOE T0JIe, HAMPsLKEHHOCTH TMOJS, MOTEHIMAN, Pa3HOCTh MOTEHIMANIOB; MPU
ONMKMCAHUM TPABWIBHO TPAKTOBaTh (U3MUECKHI CMBICI HUCHOJb3YyEeMbIX BEJIMYMH, HUX
0003HaYEHUsI U EAWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C IPYTUMH BEJIMUYUHAMY;

aHAJIM3UPOBATh PU3NUECKHUE MPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKHUE 3aKOHBIN
OPUHIUIBL: 3akoH BcemupHoro tarotenus, |, |l u Il 3akonsr HproTona, 3akoH
COXPAaHEHUSI MEXaHMYECKOM HHEpruM, 3aKOH COXPAHEHUS UMIYJbCa, MPUHIUI
CYNEpHO3ULIMA CHJI, MPHUHLIMI PAaBHONPABUS HWHEPLUUATIBHBIX CHUCTEM OTCU€Ta,
MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b
CpeqHell KWHETHYEeCKOW DSHEPruu TEIUIOBOTO MABMXKCHHUS MOJEKYNI C aOCOJIOTHOM
TEMIEPaTypoil, MEpBBIA 3aKOH TEPMOJIWHAMHUKHU, 3aKOH COXPAHEHHS SJICKTPUUYECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3ivyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIOBUS (TPAHMIIbI, 00JJACTH) NPUMEHUMOCTH;

OOBSICHST, OCHOBHBIC TPHHIIMIIBI JCUCTBUS MAIIMH, MPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pasziuyarh YCJIOBUS HUX OE30MacHOrO HCIOJB30BaHUS B IOBCEIHEBHOMN
KU3HU;

BBIMOJIHATH SKCIEPUMEHTHI IO UCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U IPOLIECCOB C
UCIIOJIb30BaHUEM TMPSMBIX, M KOCBEHHBIX HW3MEpPEHHH, Mpu 3ToM (HOpMyIHpOBaTh
npobieMy/3agady W THIOTE3y Yy4eOHOro JSKCIEpUMEHTa, COOHMpaTh YCTAaHOBKY M3
IpeI0AKEHHOT0 000py10BaHusl, MPOBOJIUTH OMBIT U (HOPMYJIUPOBATH BHIBObI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PM3MUECKUX BEIUYUH, MIPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 M3MEPEHHS M HCTIONh30BATh U3BECTHBIC METOIBI OIICHKU
MOTPEIIHOCTEN N3MEPEHHI;

MCCIIEIOBATh 3aBUCUMOCTH MEXIy (DM3MUECKMMH BEITMYWHAMHU C HCIOJIb30BaHUEM
NPSIMBIX M3MEpPEHUH, IPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpPOBATH PE3yNIbTATHI
MOJTyYEHHOW 3aBUCUMOCTH (PM3MYECKHX BETUYMH B BUAE TAaONWIl U TPaHUKOB, HEIaTh
BBIBO/JIBI 110 PE3YJIbTaTaM UCCIICIOBAHMS,

co0roaTh mpaBuiia 0€30MacHOro Tpya MpY MPOBEACHUU UCCIICIOBAHUN B paMKax
y4eOHOT0 3KCHEPUMEHTa, Y4YeOHO-UCCIEAOBATEIbCKOM M MPOEKTHOM NeATEeIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJAOOpaTOPHOro 000pyAOBAHNUS;

pemarh pacy€THbIE 33Ja4d C SBHO 33JaHHON (PU3MYECKOW MOJIENbIO, MCIIONb3YS
(duznyecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33a4u BHIOUPATh
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bU3UYECKYI0  MOJIeNb,  BBIACHATH  (U3WUYECKHE BEIUYUHBI U (OpMyIIbI,
HEOOXOJuMMbIC IS €€ pelleHus,, MPOBOJAWTh pPacy€Thl W OIEHMBATh PEATbHOCTH
MOJTYYE€HHOT0 3HaYeHUSI (PU3NUECKOU BEITMYNHBI,

pemaTth KadyeCTBEHHBIC 3aJlaud: BBICTpAUBATh JIOTHYECKH HEMPOTUBOPECUHBYIO
LEMOYKY pacCYXIEHU C ONOpoll Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHUS;

WCIIOJIB30BaTh TMPU PEIICHUH YYCOHBIX 3a/Jad COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTUHU JJII TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU U TIPEACTaBICHUS y4eOHOM
W Hay4YHO-TIONMYJSIpHOW HHGOpMAIMU, TOJYYEHHONM U3 pPa3UYHbIX HCTOYHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOTyIaeMyH0 HHGOPMAIIHIO;

NPUBOJUTH NMPUMEPHl BKJIAJla POCCHHCKMX U 3apyOeKHBIX YUEHBIX-(U3UKOBB
pa3BUTHE HAayKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (PU3MKE B TOBCETHEBHOM >KM3HU IJIS
obecricueHuss O€30MACHOCTH TIPU  OOpallleHMH ¢ TpudbopaMH H  TECXHUYCCKUMHU
YCTPOMCTBAMH, JJIi COXpPAHEHHUS 370pOBbS M COOIIOJCHHS HOPM DKOJOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TPYNIE C BHIMOJHEHUEM PA3JIMUHBIX COIMATIBHBIX POJIEH, MJIaHUPOBAThH
paboTy rpyMIbl, pAllUOHAILHO paCHpeessaTh 00s3aHHOCTH U IJIAHUPOBATH JCSATEILHOCTD
B HECTaHJApTHBIX CUTYyallUsIX, aJE€KBAaTHO OIICHMBATh BKJIQJl KaXJOTO U3 YYaCTHHUKOB
TPYIIBI B PELICHUE pacCMaTpUBAEMOMN MPOOJIEMBI.

K xonmy oOydenuss B 11 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojab U MecTo (Gu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YyHOM KAPTHUHBI MHUpPA, B PAa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TNPAKTUYECKOM JESITEIbHOCTH JIFOAEH, UEJIOCTHOCTh U E€IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl MPUMEHEHUS HM3YyYEHHBIX (PU3NUYECKUX MOJCNICH: TOYCUHBIN
AIEKTPUYECKUHN 3apsiji, Tyd CBETA, TOYEYHBIM MCTOYHUK CBETA, AJCpHAs MOJEIb aToMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa NP pelieHnd PU3NUEeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SBICHUS (MPOLECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB DJICKTPOJAVMHAMUKU M KBAHTOBOW (PU3HMKHU: dJIEKTpUUECKas MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MATrHUTHOE JCHUCTBUS TOKA, B3aWMOJCHCTBUE
MarHuTOB, 3JICKTPOMArHUTHAs WHIYKIMS, JEHCTBUE MArHUTHOTO MOJS Ha MPOBOJAHUKC
TOKOM W JABWIKYIIUHICS 3apsiji, SJIEKTPOMAarHuTHBIE KOJeOaHus U BOJIHBI, IPSMOJIUHEHHOE
pacnpocTpaHEHUE CBETa, OTpaKeHWe, MpesioMieHue, uHTepdepeHnus, AUGpakuus u
noJIsIpu3aIiisl CBeTa, aucrepcus cBera, (orodnekrpudeckuii 3Pdekt (Ppororddexr),
CBETOBOE JABJICHWE, BO3HMKHOBEHME JIMHEMYATOrO0 CHEKTpa aromMa BOJIOPOJA,
€CTEeCTBEHHAsl U UCKYCCTBEHHAs! PaJUOaKTUBHOCTH;
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ONUCHIBATh M3YUYEHHBIE CBOWCTBA BellecTBa (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, DJIEKTPUUECKYI0 IPOBOAMMOCTH PA3JIMYHBIX CPEA) U IJIEKTPOMArHUTHBIE
sBJICHUS (MPOILIECCHI), UCIIONB3Ysd (PU3NUECKUE BEIMYUHBL JJIEKTPUUECKUN 3apsi, cuia
TOKa, DJIEKTPUYECKOE HAINPSDKEHUE, DJJIEKTPUYECKOE CONPOTHUBIICHHE, Pa3HOCTb
NOTEHINAJIOB, 3JIEKTPOABMKYIIAs CHUIIa, padoTa TOKA, HHIYKLIHUSI MarHUTHOTO MOJIs, CHUJIA
Awmnepa, cuna JlopeHna, HWHAYKTHBHOCTb KaTYIIKH, SHEPIrUs BJIEKTPUYECKOTO H
MarHUTHOrO TOJIEW, MEPUOA M YacToTa KOJIEOaHUH B KOJIEOATEIIbHOM KOHTYpE, 3apsal U
CHJIa TOKa B TMPOIECCe TapMOHUYECKUX OAJIEKTPOMATHUTHBIX KoJieOaHud, (POKycHOe
paccTOsIHUE M ONTHYECKash CUjla JMUH3bl, OPH ONHCAHWM NPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICI HCTOIB3yEMbIX BEIHUYWH, UX 0003HAYCHHS] W €IUHUIIBI, YKa3bIBaTh
(dopMyJibl, CBS3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUUHY C IPYTMMH BEJINYMHAMY;

ONUCHIBATh M3yUYCHHbIE KBAHTOBBIE SIBJICHUS M IMPOLIECCHI, UCIONIB3YS (PU3NYECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SJHEPTUAN
UMIyJabC (HOTOHA, MEPHUOJ] MOJIypacnaaa, SHEPTUs CBSI3U aTOMHBIX SiZiep, MIPU ONKUCAHUU
IPABUJIBHO TPAKTOBATH (PU3NYECKUN CMBICI MCHOIb3yEMbIX BEJIMYMH, UX 0003HAUCHUS U
€IMHULBI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEIMUUHY C
JPYTMMH BETMYMHAMU, BBIUMCIIATH 3HAaU€HNE (PU3UYECKOM BEINUNHBI;

aHAJIU3UPOBATh (PU3HUECKHUE MPOLECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBIN
OPUHIUOBL: 3aKOH OMma, 3aKOHBI TMOCJIEIOBATEIBHOTO WU NApAIEIBHOTO COEAUHEHUS
IIPOBOJAHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM HWHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO  PACHPOCTPAHEHHS] CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHbI
NPEJIOMJIEHUSI CBETAa, ypaBHEHUE OWHIUTEHHA misi (oTod(Pdexra, 3aKOH COXpaHEHUs
DHEPrUU, 3aKOH COXPAHEHHS HMITYJIbCAa, 3aKOH COXPAHEHHUS HIIEKTPHUUECKOro 3apsna,
3aKOH COXPaHEHMsI MAaCCOBOI'0 YHCIA, MOCTYIaThl bopa, 3aKOH pajoakTHBHOIO pacnaja,
OpU 3TOM pa3ivyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BBIp@XEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONPENENATh HAIPaBICHUE BEKTOpAa HMHAYKIMM MAarHUTHOIO IIOJISI IPOBOJHMKAC
TOKOM, cuJibl AMriepa u cuiibl JIopeHna;

CTPOUTh U OINMCHIBATh H300pa)K€HHE, CO3[aBaeMO€ IUIOCKUM 3€epKalloM, TOHKOMN
JINH30M;

BBITNIOJIHATH KCIIEPUMEHTHI IO UCCIIEI0OBAHUIO (DU3UUYECKUX SBJICHUW U MTPOLIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX, UM KOCBEHHBIX H3MEPEHMIl: MNpU 3TOM (POPMYyIHpPOBATH
npobsieMy/3ajadyy W THUIOTE3y Y4eOHOro JKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEMI0KEHHOTO 000PYI0BaHUS, TPOBOJUTH ONBIT U (POPMYIHPOBATH BHIBOJIBI;

OCYUIECTBJIAThH MPSMbIE U KOCBEHHBbIE U3MEPEHUs (PU3MUECKUX BEIUYUH, NPU 3TOM
BBIOMPATh ONTUMAJIBHBIN CIOCOO U3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METO/IbI OILICHKU
MOrPENTHOCTEN U3MEPEHHUM;

HCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HCHOJIb30BAaHUEM MPSMBIX
U3MEpPEHHUI: TpH 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DUKCHPOBATh PE3yIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3MUECKHX BEIUMYMH B BUAE TaONUIl U TpadUKOB, IEaTh
BBIBOJIBI IO pE3yJbTaTaM UCCIIEI0BAHNS;
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co0roaaTh npaBuiia 0€30MaCHOTO TPYAa IPU IMPOBEICHUM UCCIIEI0BAaHUM B paMKax
y4e€0HOr0 3KCHEPUMEHTa, Y4YeOHO-UCCIEAOBATEIbCKON M MPOEKTHOM JeATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJAOOPATOPHOI0 000PYAOBAHNUS;

pemary pacy€THbIE 33JaYd C SBHO 33JaHHON (PU3UYECKOW MOJIENbIO, HCIOJIb3YS
¢usznyeckue 3aKOHBI W TPUHLMUIIBI, HA OCHOBE aHalW3a YCIOBHUS 3a7aud BbIOWUpAThH
bu3HYECKyI0 MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE IS
e pelieHus, MPOBOJUTH Pacu€Thl M OILIEHHWBATH PEATbHOCTh MOJYYEHHOTO 3HAYCHHUS
(U3UYECKON BEITMYNHEI;

pelath KadyeCTBEHHBIE 3aJauyd: BBICTpANBaTh JIOTHUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PpAacCyKJIEHHUH C OMOpod Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sIBICHMUS;

UCIIOJb30BaTh IpPHU PELICHUM Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OpPMallOHHBIE
TEXHOJIOTMH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN U IIPEICTABICHUS yueOHON
U HAay4dHO-TIONYJSPHON MH(OpPMALMK, TOIYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOJTy4yaeMyt0 HHPOPMAIHIO;

OOBSCHATh NPUHLHUIIBI JACUCTBUS MAIUH, NPUOOPOB U TEXHUYECKUX YCTPOMHCTB,
pa3nnyaTh yCIOBUS UX O€30MACHOTO MCIIOIb30BAHMS B TIOBCEAHEBHOM KU3HH;

IPUBOIUTH TPUMEPHl BKJIAJa POCCHHUCKUX U 3apyOexHBIX YUEHBIX-(U3UKOBB
pa3BUTHE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHI;

MCIIONIb30BaTh TEOPETHUYECKUE 3HAHUS MO (DU3MKE B TOBCEAHEBHOW >KU3HU IS
oOecrieyeHusi O€30MAaCHOCTM TMpU OOpallleHuH ¢ NOpudopaMH U TEXHUYECKUMU
yCTPOMCTBAMH, HJISi COXpPAHEHHs 3/I0pPOBbS M COONIOACHHS HOPM OSKOJOTHYECKOTO
MIOBEJICHUS B OKPYXKalOIIeH Cpee;

paboTaTh B IPYMIIE C BHIINOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH, TUIaHUPOBAThH
palboTy Ipynibl, pallMOHAIBHO PacHpeesiTh 0053aHHOCTH U TUIAHUPOBATh JIEATEIbHOCTh
B HECTaHJIAPTHBIX CUTYallUAX, aJEKBATHO OLCHMBATh BKJIAJ KaXXJIOTO U3 YYaCTHHKOB
IpyMNIbl B pelIeHHE paccMaTpuBaeMoOi MpoOIeMBbl.
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Nen/m | HanmenoBanwme Kommaectso OcCHOBHBIE BUIBI /IS TEIEHOCTHOOYIAIONITIXCS
pasnenoB ¥ TeM y4eOHOTro 9acoB [IporpamMHOe coziepKanue

nmpeaMera

Paznen 1. ®usnka u METOIBI HAYYHOTO TTO3HAHUS

1.1 ®dwusnka U METOBI HAYYHOTO | 2 ®uszuka — Hayka o npupozae.Hayunsie metoasl | M3ydeHne HaydHbIX (SMOMPUIECKUX U
TTO3HAHU MO3HAHUSIOKPYKAIOIIETO MHUpA. TEOPETUYECKHX ) METO/IOB MO3HAHUS OKPYKAIOIIETO

Pounb skcniepuMeHTa U TEOpUU MUpA.
B IIpoLIecCe [TO3HAHUS MPpUpoAbl. DKciepuMeHT B| OOcyXaeHue rpaHuL] IPUMEHUMOCTUDH3NUECKUX
¢dusuke. 3aKOHOB U TEOpHHL.
MonenupoBanre pu3nIecKux Pabora B rpymnme mo moaroToBke
ABJICHUI K mpoueccoB. Hay4dHble runoressl. KOPOTKHX COOOIIEHUH 0 posiu 1 MecTe(hU3NKH B
Du3nUecKUe 3aKOHbI UTEOPUH. I paHuIb] HayKe U B IPAKTUYECKOM NEATEIbHOCTH JIIOJEH.
MPUMEHUMOCTUPH3NUECKIX 3aKOHOB. [IpuHnum| JleMoHCTpalys aHaJIOrOBBIX U IIU(DPOBBIX
COOTBETCTBUSI. N3MEPUTENBHBIX TPHOOPOB,KOMITBIOTEPHBIX
Ponb 1 MecTo Qpuznkn JTATYHKOB.
B (hopMupoBaHNU COBpeMEHHOWHAYIHOM OcBoeHMe OCHOBHBIX IPUEMOB PabOThIC IU(POBOH
KapTHHBI MHpa, naboparopueii no Gpusuke
B IPAKTUYECKOU IESTEIHOCTY JIFOAEH

Hroro mo pazueny 2

! Tpu paspaGotke paGouei mporpaMMbl B TEMATHYCCKOM [LUIAHHPOBAHHMH JOJIKHBI OBITh YUTCHBI BO3MOKHOCTH HCIIOIB30BAHMS ICKTPOHHBIX (IIH(POBBIX)
00pa30BaTeIbHBIX PECYPCOB, SABISIONIMXCS YISOHO-METOANYECKUMHU MaTepHaIaMt, COACPKaHHE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUU.
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Pasgen 2. Mexanuka

2.1

Kunematuka

Mexanunyeckoe qBuxeHre. OTHOCUTEIHHOCTD
MexaHu4yeckoroaBmxeHns. Cuctema oTcuéra.
TpaekTopus.

Ilepememnienne, CKOpPOCTh (CpeaHssI CKOPOCTH,
MTHOBEHHA$! CKOPOCTh) HYCKOpEHHE
MaTepHaIbHOM TOUKH, UX IPOECKLIUHU Ha OCH
CHCTEMBI

koopauHat. ClnokeHne nepeMerieHui u
CJIO’)KEHHUECKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IPSAMOJIMHEWHOE IBU)KECHHUE.

I'paduku 3aBUCIMOCTH KOOPAHMHAT, CKOPOCTH,
YCKOPEHUS, ITyTH U IepEeMELICHHUS
MaTepHaIbHON TOUKHOT BPEMEHH.
CBo0OoHOE MajicHue. Y CKOPEHUECBOOOIHOTO
naICHus.

KpuBonuneitHoe nuxenue. Jpuxxenue
MaTepHaJIbHON TOYKH 1O OKPY>KHOCTH C
IIOCTOSIHHOM ITOMOJYJIFO CKOPOCTBEO. Y TJI0Bast
CKOPOCTb, JTUHEIHas ckopocTb. lleproa
94acToTa 0OpaleHHs.

LlenTpocTpeMUTENHEHOE YCKOPEHHE.
TexHuueckue ycTpoicTa u

[IpoBeneHue SKCIIEpUMEHTA: H3yUCHHE
HEPaBHOMEPHOTO ABIKCHUS C LENbI0 ONpeAeICHuUs
MI'HOBEHHOW CKOPOCTH; UCCIIEIOBAHUE
COOTHOILEHHS MEXAY IIyTSAMHU, IPOHACHHBIMH
TEJIOM

3a 10CJIeI0BaTENIbHbIE PABHBICTIPOMEKYTKH
BPEMEHH IIPHU PaBHOYCKOPEHHOM JIBH)KEHUH

C HA4aIbHOM CKOPOCTHIO, pAaBHOH HYJIO;H3y4YCHUE
JABWIKCHUS IIapHKa B BSI3KOM KHUJIKOCTH, UBYUCHHUC
JBIDKEHUS TeJla, OpOLIEHHOTO TOPU30HTANIBHO.
OO0BsICHEHHE OCHOBHBIX MTPUHITUTIOBICHCTBHUS
TEXHUYECKUX YCTPOUCTB,TAKUX KAK: CIIUAOMETD,
LETIHbIC U pEMEHHBIE TIepeJauu IBIKEHUS; U
YCIIOBUH MX 0€30MacHOT0 MCIIOJIb30BAHUS B
[IOBCEHEBHOMN

JKU3HH.

Pemenne pacuéTHbIX 3a/1a4 C SBHO3aJaHHOU
(bu3nuecKoil MOJIEIBIO

C UCTOJIb30BaHHEM OCHOBHBIX ()OPMYIKHHEMATHKH.
ITocTpoenue n ananu3 rpadMKOB3aBUCUMOCTEN
KMHEMAaTUYCCKUXBEJINYUH OT BpEMCHHA

JUTSL pPaBHOMEPHOTO
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MPAaKTHYECKOE MPUMEHEHHE: CITUIOMETD,
JIBIOKEHHUE CHAPS/IOB,IICTTHBIC U PEMEHHbIC
nepeaaun

Y PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO/IBUKEHHSL.
PacnioznaBanue (hpuznveckux sIBICHUNB Y4eOHBIX
OIIBITaX W OKPY’KAIOIIeH )KU3HHU: PABHOMEPHOE
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JIBIKCHHE,
cBOOOTHOE Ma/ICHHE T, ABHKEHHE T10 OKPY>KHOCTH.
Omnncanne MeXaHNIeCKOTO ABHKEHUS C
UCTIONIb30BaHNEM (DPU3MUYECKUX BEITMUUH:
KOOPJAWHATA, ITyTh, IEPEMEIICHUE, CKOPOCTh,
yckopenue. PaboTa B rpymnmnax npu riaHupOBaHHH,
NPOBEACHUH ¥ HHTEPIPETAIIMN PE3YIIETaTOB OIBITOB
W aHaIN3€e AONOIHUTEIBHBIX HICTOUHHKOB
WHPOPMALIUH [0 TEME
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2.2

dvnnamuka

ITpunnun otHocutensHOCTH I'anunes. [lepsblit
3ak0H HeroroHa. HepruanbHble CUCTEMBI
otcuéra. Macca tena. Cuna. Ilpuanmmn
cynepno3unuu cui. Bropoi 3akon HerotoHa
JUISL MATEpUAIbHOU TOUKHU.

Tpertuii 3akoH HproTOHA 17151 MaTepUaIbHBIX
TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS.

Cuna tsoxectn. [lepBast kocMudeckast CKOpOCTb.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIIMXTEI.
N3ydeHune 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
JepopMaIium;, CpaBHCHUECHI TPEHUS TTOKOS,
KaueHUs U

CKOJIB)KEHUSI.

O0BsicHenne HeBecoMocTH. IIpoBenenne
OKCTIEPUMEHTA: UCCIICIOBAHUE 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAIOIIHMX B TPYKUHE

1 PE3NHOBOM 00pa3Iie, OT UX
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Cuna ynpyroctu. 3akoH I'yka.Bec tena.
Tpenue. Bunpl Tpenns (OKOs,CKONBKEHHUS,
KadeHHs).

Cuna tperns. Cyxoe TpeHHe.

Cuna TPCHUA CKOJILKCHUA U CUJIAaTPCHUS ITOKO.

Koaddumment tpenns. Crina COpOTHBIICHUS
TIpH JBVKCHUU TeJla B )KUAKOCTH WIIH Tas3e.
[loctynarensHOe 1 BpaliaTeIbHOEABIKEHNE
a0COJIFOTHO TBEPOTO Tela.

MOMEHT CHITBI OTHOCUTEIHHO OCHBPAIIICHUS.
[1neyo cumel. YcioBusipaBHOBECHS TBEPAOTO
Tena.

TexHuueckue ycTporucTBa UIIPAKTUYECKOE
MIPUMEHEHUE  TIOIIIAITHUKH, IBIKEHUE
HNCKYCCTBCHHBIX CITYTHUKOB

JnedopMalim; u3ydyeHne ABMKEeHUs Opycka 1o
HAKJIOHHOH IIOCKOCTH; UCCIIEOBAHNE YCIOBUHI
PaBHOBECHATBEPOTO TEJIA, UMEIOIIETO OCh
BpALICHU.

OO0BsicHeHHEe 0COOCHHOCTE PABHOMEPHOTO U
PaBHOYCKOPEHHOT ONPSIMOJIMHEMHOT'O JBIKCHHS,
cBOOOHOIO aieHus Tell, ABUKESHUAIIO
OKPY’KHOCTH Ha OCHOBE 3ak0HOB HbroTOHA, 3aK0OHa
BCEMHPHOTI'O TATOTCHUA.

OO0BsICHEHNE OCHOBHBIX TTPUHITUTIOBICHCTBHUS
IIOAIIMITHUKOB U UX

MIPAKTUYECKOTO IPUMEHEHHS.

OOBsicCHEHNE ABHKEHHUS HCKYCCTBEHHBIXCITyTHUKOB.
Pewrenue pacu€THbIX 33134 C SIBHO3aJaHHOU
¢du3nUecKoll MOIEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOBU (OPMYII
JTUHAMUKH.

PacrnioznaBanue (hu3nvecKuX SBICHUNHB YIeOHBIX
OIIBITAaX U OKPY’KaroIEeH

JKU3HU: UHEPLIMS, B3aUMOJCHCTBHE TE.

AnHanm3 U3HYEeCcKHX MPOIECCOB U

SIBJICHUM C UCITOJIb30BAHUEM 3aKOHOB HUIIPUHIUIIOB:
3aKOH BCEMHUPHOT'O
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Tsrorenus, 1, [T u Il 3axons1 HeroToHA, NpUHIMTT
CYINEPIO3ULINHU CUJI, IPUHIIUITPABHOIIPABHOCTH
HHEPLHATBHBIX

CHCTEM OTCUETA

2.3

3aK0OHBI COXpaHEHUS B
MeXaHUKe

Nmnynsc MaTepuanbHON TOUKH (TEna),
CHCTEMBI MaTePHAIFHBIX TOUeK. VIMITyIIbC CHITBI
Y N3MECHCHUCUMITYJIhCA TeJa. 3aKOH
COXpaHCHHUA UMITYyJIbCA. PeaxkTuBHOE JABUXKCHUC.
Pabora cribl. MOIIHOCTH CHJIBL.

Kunerndeckas sHeprust MarepuaabHON TOUKH.
TeopemMaod U3MEHEHUN KHHETHYECKOM SHEPTHH,
[HoTenuuanbHas sueprus. [loTeHuuanbHas
SHEPTHs YIPYyroaeopMUPOBAHHOHN MPYKUHBL.
[MoTeHumanbHas SHEPTHA Teaa BOIU3H
noBepxHocTH 3emiu. [loTeHnnanpHbIe U
HENOTeHIAIbHBIE CUJIBI. CBSI3bPa0OTHI
HETIOTCHIIMAJIBHBIX CUJIC U3BMCHCHUEM
MEXaHUYECKOM SHEPTHH CUCTEMEI Tell. 3aKOH
COXpaHEHUsI MEXaHUYEeCKON SHEPTUH.

Yupyrue u Heynpyrue

ITpoBeneHue 3KCIEPUMEHTA: N3yIEHNEa0COIFOTHO
HEYIpyroro yaapa

C IMOMOMIBIO ABYX OJUHAKOBBIX HUTAHBIX
MasITHUKOB; UCCIIEIOBAHNUECBSI3H PA0OTHI CHIIBI C
N3MEHEHHEM MEXaHHUYECKON SHEPIHHU Tela

Ha NIpUMepe pacTsHKEHUS! pe3UHOBOTOXKIYTa.
OreHkKa a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN H3MepeHUH (PHU3NIEeCKUXBEITNIHH.
Pewrenue pacu€THbIX 3a1a4 C SIBHO3aJaHHOU
¢du3nUecKoll MOIEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOBU (OpPMYJI
JUHAMUKHU 1 3aKOHOB COXPAaHEHHUS.

Pemenne kauecTBEHHBIX 3aaa4

C OIIOPOIl Ha N3yUYECHHBIE B pa3zeie

«MexaHHKay 3aKOHbI, 3aKOHOMEPHOCTHI
(du3nuecKue siBICHUSI.

Onrcanne MEXaHNIECKOTO JABUXKCHUS C
WCIIOJIb30BaHUEM (DU3NUECKUX BETTMUNH:
MMITYJIBC T€Ja, KHHETHYECKasi SHEPTus,
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CTOJIKHOBEHHUSI.
TexHuueckue ycTporucTBa U MPaKTHIECKOE
MPUMEHEHUE: BOAOMET, KOTIEP, MPYKUHHBII
MUCTOJIET, ABMOKEHHUE PAKET

MOTEHIIMAIbHAS SHEPTUsl, MEXaHUYeCcKaspadoTa,
MEXaHUYECKasi MOIIHOCTb.

Ananmm3 QU3NIECKUX MPOIIECCOB U SIBICHHM C
WCTIONb30BaHUEM 3aKOHA

COXpaHEHHUsI MEXaHUYECKOM SHEPTUHU,3aK0HA
COXpaHEHUS UMITYJIbCA.

OO0BsicHEeHHE OCHOBHBIX IMPUHITUTIOB TCHCTBHS
MPAKTUYECKOTO MIPUMEHEHHS TEXHUUECKIX
YCTPOMCTB,TAKMX KaK: BOIOMET, KONED,
MPYKUHHBIN MTUCTOJET.

OOBsICHEHUE IBUKEHHSI PaKeT ¢ OTIOpOHA
M3yYCHHBIC (PU3NYCCKUE BEITMUNHBI H3aKOHBI
MEXaHHKH.

Hcnonp3oBaHue Mpy MOATOTOBKE COOOIIEHHIA O
MIPUMEHEHUHU 3aKOHOB MEXaHUKU COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTHH /IS MTOWCKA,
CTPYKTYypUPOBaHUS, UHTEPIIPETAIINA U
MPEJICTaBICHUs HHPOPMAIIMK, KPUTHYSCKUH aHAIN3
nosryyaeMoit uHgpopmariiuu [IpoBeeHre KOCBEHHbIX
M3MEPEHUI, UCCIIEIOBAaHUN 3aBUCUMOCTEN
(U3MYECKUX BEJIMYMH, IPOBEPKA
MIPEIIOKEHHBIX THUIIOTE3

Hroro no pazneny

18
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Paznen 3. MonekynapHas u3nKa U TEpMOIUHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKON TeOpUn

9

OCHOBHBIE MOJOKEHNUS MOJIEKYJIIPHO-
KMHETUYECKON TEOPHUH U X OTIBITHOE
o0ocHoBaHue.bpoyHOBCKOE IBHKEHUE.
Huddysus. Xapaktep ABIDKEHUS H
B3aMMOJEHCTBHUS YacTHIl BelecTBa.Moaenu
CTPOEHUS Ta30B,

JKUIKOCTEH U TBEPABIX TE U OOBACHEHNE
CBOJCTB BEIIECTBA

Ha OCHOBE 3THX MoJeneil. Macca upasmepsl
Mouekys. Konngectso BemecTsa. IlocrostHHas
ABorajpo.TemnoBoe paBHOBeCHE.
Temneparypa u e€ usmepenue.lllkana
temnepatyp Leascus. Moaenb uieaibHOro
rasa.

OcHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KHHETUYECKOUTEOPHH HCabHOIO rasa.
AbGcomoTHas TeMIiepaTypa Kak MepacpeHen
KHMHETHYECKOMN OHEPIruu TCIJIOBOTO ABUKCHUA
YJaCTHII Ta3a.

[IIxana temneparyp Kenbuna.l'a3oBbie

3aKkoHBI. YpaBHeHue MenzeneeBa—Knamneiipona.

3axoH JlansToHa. M3omporeccs

[IpoBenenue skcriepUMeHTa: OIPEIIEHUE MACChI
BO3/yXa

B KJIACCHOH KOMHATE Ha OCHOBE M3MEpEHUH 00BhEMa
KOMHATBI, IaBICHUSIN TEMIIEPATyPhl BO3AyXa B HEM;
HCCJIEIOBAHNE 3aBUCUMOCTH MEXy NTapaMeTpaMu
COCTOSIHUSI Pa3peKEHHOrorasa.

Onenka aOCOIMIOTHBIX U OTHOCHUTEIIBHBIX
MOTPENIHOCTEH n3MepeHH QU3NIECKUXBEITHYHH.
OO0BsICHEHHE OCHOBHBIX ITPUHIIUIIOB JICHCTBHIA
TEepMOMeETpa 1 6apoMeTpa HyCIOBHH HX
0e301acHOr0 UCIIOJIL30BAHUS B TOBCEAHEBHOM
JKU3HU.

Pacnio3naBanme QU3NIECKUX SBICHUNUB yIeOHBIX
OTIBITaX M OKpYKaromien »u3Hu: nuddysus,
OpOYHOBCKOE JBM)KCHUE.

OnucaHne TEIUIOBBIX SIBJICHUH C HCIOIb30BaHUEM
(uznIecKux

BEJIMYUMH: JaBJICHUE ra3a, TeMIIepaTypa,cpeIHss
KMHETHUYECKast SHEPTHUS XaOTUIECKOTO ABMKEHUS
MOJIEKYI,

CpelHeKBapaTUYHAs CKOPOCTh
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B MJICAJILHOM Ta3e ¢ MOCTOSHHBIMKOJIHYECTBOM
BEILIECTBA.

I'paduueckoe npecTaBiIeHUE H30TPOLIECCOB!
U30TepMa, U30X0pa,u3odapa.

TexXHHUECKHE YCTPOWCTBA HITPAKTHIECKOE
MPUMEHEHUE: TEPMOMETP, OapoMeTp

MOJIEKYJI.
AHanu3 GU3NYECKHUX MPOIECCOB UABJICHUM C
nucrioip3oBaneM MKT,ra3oBpIX 3aKOHOB, CBSI3H
cpelHel KHHETUYECKOW SHEPTUH TEIIOBOTO
JIBUKCHHSI MOJIEKYJT ¢ aDCOJIFOTHOUTEMITEPATYPOA.
Penienue pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOU
(hHU3UIEeCKO MOICITBIO

C MCII0JIb30BaHUEM OCHOBHBIX

nonoxennit MKT, 3akoHoB 1 popmyn
MOJIEKYJISIPHON (DU3HKHL.

Pabota B rpymnmnax npu riaHUPOBAHUH, IPOBEICHAN
Y MHTEPIIPETALUN PE3YIbTATOB OIBITOB U aHAJIN3e
JTOTIOTHATEIHHBIX NICTOYHUKOB

WH(POPMAITUH 110 TEME

3.2

OcCHOBEI TECPMOANHAMUKHA

10

TepmoauHaMuueckas cuctema. BHyTpeHHss
SHEPrusl TEPMOJANHAMHYECCKON CHCTEMBI 1
CIOCOObI €€ M3MEHEHMS.

KonmdecTBo TetuioTe! u pabora.
BHyTpeHHss SHEPTHS 0THOATOMHOTO
UjeabHOro ra3a. Buibl Temonepenaym:
TeHHOHpOBO}IHOCTL,KOHBGKHI/IH, I/I3J'IyquI/Ie.
VnenbHas

TEIIOEMKOCTE BEIIECCTBA.

[IpoBeneHue 3KCIEPUMEHTA: U3MEPEHUEYACTBHON
TEINTIOEMKOCTH BEIECTBA.

O11eHKa a0COIIOTHBIX U OTHOCHTEILHBIX
MOTPENIHOCTEH n3MepeHNH QU3NIECKUXBEITHYHH.
Nzydenue moneneit mapoBoii TypOUHBL, ABUTATEIS
BHYTPEHHETO CTOPaHUS, PEAKTHBHOTO JIBUTATEIIS.
OO0BsicHEHNE PUHITATIOB TCUCTBHSI U

YCIIOBUi1 0€301MaCHOT0 UCTIOIh30BAHUS
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KonnuecTBo TennoTsnpyu Temonepenaye.
[NonsTre 06 annadataom npouecce.llepBorii
3aKOH TEPMOIMHAMUKH.

ITpuMeHeHue epBOro 3aK0Ha TEPMOIUHAMUKI
K m3onpoueccam.l paduyeckas uHTEpIpeTaALHs
paboTHI raza.

Bropoii 3akoH TepMOAMHAMUKH.
HeobpaTuMocTh po11eccoBB MPUPO/IE.
TemnoBbie MmamuHbl. [[puHIMNIBIACHACTBUS
TEIUIOBBIX MAIIHH.

[IpeoOpazoBaHus SHEPTUUB TEILIOBBIX
MallluHax.

Koaddumment mone3Horo nqeiicTBUATEILIOBOM
MAIlUHBI.

Luxn KapHo u ero koadpuiimeHTnone3Horo
JEHCTBUSL.

DKOJIOrn4ecKkue npooaeMbITEIIIOPHEPTETHKH.
TexHu4ecKue yCTpOHCTBA UITPAKTUYECKOE
MpUMEHEHHE:

JBUraTeslb BHYTPEHHETO CrOPaHusl, ObITOBOM
XOJIOJUJIbHUK,

KOHJIMLIMOHED

B IIOBCETHEBHOM KU3HU JBUTATEISIBHYTPEHHETO
cropanus, ObITOBOTOXOJIOAMILHUKA, KOHIUIIHOHEPA.
OmnucaHue CBOMCTB TeN U TEIUIOBLIXSIBIIEHUH C
HCITOJIb30BaHUEM

(hM3UYECKUX BEJIUYHH: IaBJICHHUE Ta3a, TeMIepaTypa,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEPTHs, paboTa
rasa.

Peuienue pacu€rHbIx 3a7a4 ¢ ABHO3aJaHHOU
(u3nuecKoil MOEIBIO

C UCITOJIF30BaHUEM OCHOBHBIX 3aKOHOBH (POPMYIT
MOJICKYJISIpHOU (PU3UKH U TEPMOIUHAMHKH.
Pemenne kauecTBEeHHBIX 3a7a4

C OIOPOM HAa U3yUYEHHBIE B pa3ieie
«MomnekymnsipHas (pU3MKa UTEPMOTMHAMHUKA)
3aKOHBI,

3aKOHOMEPHOCTH U (PU3NIECCKUESBICHUSI.

Pabora B rpymmax mpu aHaIIN3eOTIOTHATEBHBIX
HMCTOYHUKOB UH(OPMAIIUH 110 TEME
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3.3

ArperaTHble
COCTOSIHUS BEILIECTBA.
®azoBbIe MEPEXObI

[Tapoobpa3zoBanue u koHaeHcauus. Mcnapenue
Y KUTICHHE.

AGCo0THasI 1 OTHOCHUTENbHAS BIQXKHOCTh
Bo3yxa. HacelmeHHsplinap. Y aeapHas TEmioTa
napooOpa3oBaHusl. 3aBUCHIMOCTh

TeMIIepaTyphl KUIIEHUs OT faBieHus. TBEpaoe
teso. Kpucrannuyeckue 1 aMmopQHbIe Tena.
AHU30TpONHs CBOMCTB KpucTaiios. XKuakue
KkpucTajuibl. CoBpeMeHHbIeMaTepHabl.
IInaBnenue n

KpuCTaJUIU3alu. VY nenpHas TEIIOTAIJIaBICHUS.

CyOnmumariys.

YpaBHeH#ne TerioBoro 6ananca. TexHudecKue
YCTPOMCTBA U MIPAKTUIECKOE TPUMECHEHHE:
TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOT MUIIOTYIEHUS
COBPEMEHHBIXMATEPHAJIOB, B TOM YHCIIE
HaHOMAaTepHaJoB,

1 HAHOTCXHOJIOIHU

[IpoBenenue 3KCrIEpUMEHTA: U3MEPEHUE
OTHOCUTEIHFHOM BIaXXHOCTH BO31IyXa.

OreHKa a0COTIOTHBIX ¥ OTHOCUTEIFHBIX
MTOTPENTHOCTEH N3MepeHNH (YU3UICCKUXBEITMINH.
W3zydeHune CBOMCTB HACKHIINICHHBIXIAPOB, CIIOCOOOB
M3MEPEeHHSI BIAXKHOCTH

HabGmronenune kuneHus npu

TOHM>XCHHOM JJaBJICHUHW, HArPEBAHUAU IIJIaBJICHUA
KpUCTAJUTMYECKOTO BEIECTBA.

OO0®bsiCHeHNE TPUHITUIIOB ASUCTBUS U YCIOBUI
0e30MacHOro MCIOIH30BAHUSB TOBCETHEBHOM
JKU3HHU TUTPOMETPA, ICUXPOMETPa, KAIIOPUMETPA.
N3yueHune TeXHONOrUil NOTYyYEHUSI COBPEMEHHBIX
MaTepraIoB, B TOM YHCICHAHOMATEPHAIIOB.
Peuienue pacu€rHbIx 3a7a4 ¢ ABHO3aJaHHOU
(u3IIECKON MOJIEIBIO

C UCITOJIL30BaHUEM YPaBHEHUSTEIITIOBOTO OaaHca.
Pemenne kauecTBEHHBIX 3aaa4d

C OIIOPOM HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKUESBICHUS 110 TEME.
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Pacnio3naBanue pU3NIECKUX SBICHUIB yUEeOHBIX
OTIBITaX U OKPYIKAIOIICH )KU3HU: nedopmanus
TBEPABIX TEI, HATPEBAHHUE U OXJIAXKICHHUE TeT,
W3MEHEHHE arperaTHbIX COCTOSHUI

BElIeCTBa U 00BSICHEHNE UX Ha OCHOBE3aKOHOB U
(hopMyIT MOJIEKYIISIPHOI (PU3UKH.

Hcrnonp3oBanme nHGOOPMAITMOHHBIXTEXHOIOTHH JUTSI
TIOKCKa,

CTPYKTYPUPOBaHMS, UHTEPIIPETALIUU U
MpeICTaBICHUs HHPOPMAIIUY TIPH TIOJITOTOBKE
COOOIIIEHUH 0 MPUMEHEHUU3aKOHOB MOJICKYJIIPHON
(U3UKU U TEPMOJMHAMHUKH B TEXHHUKE

Y TEXHOJIOTHSIX

Hroro o pazgery 24
Paznen 4. DnekTpoanHaMuKa
4.1 DIeKTpOCTaTHKA 10 DnekTpu3anys Tel. InekTpuaeckuitzapsa. /[sa | IlpoBemeHne skciepruMeHTa: N3MepeHNe

BHJIa JIEKTPUUIECKUX 3apsoB. [IpoBogHuKH,
JUDIIEKTPUKH U MOJYTIPOBOJHUKH. 3aKOH
COXPaHEHUs IEKTPUIECKOro3apsiaa.
BsanmogeiicTBue 3aps10B. 3aKOH

Kynona. ToyeuHslil anekTpudecKkuiizaps.
DNEeKTpUYECKOE TOIE.

JIEKTPOEMKOCTH KOHJICHCATOPA.

OneHka aOCOITIOTHBIX M OTHOCHUTENIBHBIX
MOTPEIIHOCTEN n3MepeHHi PU3NIECKUXBEITHYHH.
N3yyeHue NpuHIUIIOB JEHCTBUSAANEKTPOCKOIIA,
3JIEKTPOMETPA,

KOH/IEHCATOopaA.

N3yuyeHue npuHIUIOB JEHCTBUS
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Hanpsk€HHOCTB 2NIEKTPUUECKOT OTOJIS.
[IpuHIKT CYyNEpNOo3UIIUH dJIEKTPUUECKUX
nosei. JInHuM Hanps>KEHHOCTH
3JIEKTPUIECKOTOTIOIS.

PaboTa crit 37eKTpoCTaTH4eCcKOromnoIsl.
IToreHnman. Pa3HOCTH MOTEHIINAIIOB.
ITpoBOOHMKH U TUBIICKTPUKH B
3JIEKTPOCTATHYECKOM Moite. JuanekTpudeckas
MIPOHUIIAEMOCTH. DJIEKTPOEMKOCTbD.
Konpencarop.

ONeKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsuKeHHOT0 KOHJIEHCaTopa.
TexHu4ecKkue ycTporUCTBa U MPaKTUYECKOE
MIPUMEHEHHUE:3JIEKTPOCKOIL, JIEKTPOMETP,
3JIEKTpOCTAaTHUECKasl 3alliTa, 3a3eMJICHHE
3JIEKTPONPHUOOPOB,KOHIEHCATOP,
KONHUpPOBaJbHBIMANIIIAPAT, CTPYHUHBIN IPUHTED

1 yCIIOBUH 0€30MacHOTO NPUMEHEHHSIB
MPaKTUYECKOM KHU3HH,

KOIMTUPOBAIBHOTO alapaTa, CTpyHHOTOIPUHTEpA.
Paccmotpenue hru3ndeckiux OCHOBAaHUH
AIIEKTPOCTATHYECKOHN 3aIUTHI U 3a3EMIICHUSI
AIIEKTPOIIPHOOPOB.

Penienue pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOU
¢bu3nuecKoil MOAECIBIO

C UCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOBU (POPMYIT
ANEKTPOCTATHKH.

Pemenune kauecTBEHHBIX 3aaa4d

C OTIOPO¥ Ha U3yUYCHHBIE 3aKOHBI,3aKOHOMEPHOCTHU H
(u3HYeCcKue SIBICHUS dIIEKTPOCTATHKH.
Pacnio3naBanme QU3NIECKUX SBICHUNUB yIeOHBIX
OTIBITAX U OKPYKAIOLICH KHU3HU: dJICKTPU3ALHS Tel,
B3aMMOJICHICTBHE 3apsI0B U 00OBICHEHHENX Ha
OCHOBE 3aKOHOB U (OpMYIT

AIIEKTPOCTATHKH.

Omnuncanue HN3YYCHHBIX CBOWCTB BEUIECTBa U
ANEKTPUIECKUX SBICHUIC UCTIOIH30BAHUEM
(U3NYECKUX BEJINYHH: dJICKTPUUECKHUI 3apsil,
HaNpPsHKEHHOCTD SJIEKTPUIECKOTO TOJIS,
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MOTEHIIXAN, PA3HOCT MOTEHINANIOB,
3JIEKTPOEMKOCT.

Ananmm3 GU3NIECKUX MPOIIECCOB HABICHUH C
WCTIIONb30BaHNEM (PH3MUECKUX 3aKOHOB: 3aKOHA
COXpaHEHUs DIIEKTPUIECKOTO 3apsi/ia,3aK0Ha
Kynona.

Pabora B rpymnmax mpu aHaIM3€ JOTIOHUTENBHBIX
WCTOYHUKOB HH(POPMALIMH U TIOJTOTOBKE
C000IICHNIO MPOSBIICHNH 3aKOHOB AJIEKTPOCTATHKH
B OKpY’KalomIei )KNU3HN U IPUMEHEHUN

HUX B TCXHUKEC

4.2

ITocTostHHBIM
aneKkTpuueckuid Tok. Toku B
Pa3IUYHBIX Cpeax

12

DIIEKTPUIECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS
ANEKTpUUecKoro Toka. Mcrtounuku Toka. Cuia
ToKa.IloCTOSHHEIN TOK.

Hampsixenue.

3axon OMa JiJ1s1 y4acTKa Henu. DIeKTPUIecKoe
COTIPOTHBIIEHHE. Y IETTEHOE COTIPOTHUBIICHHE
BeniectBa. [locinenoBarensHoOe, MapamienbHOe,
CMEIITaHHOE COEAMHECHIE MPOBOTHUKOB.
PaboTa anexTpudeckoro Toka.

3akoH [xoyns—Jlenna. MouHocTh
AIEKTPUIECKOTO TOKA.

[IpoBeneHue SKCIIEPUMEHTA: U3YYCHHE CMEIIAHHOTO
COeMHEHMS pe3ucTopoB; uamepenue JC
HCTOYHHKA TOKA M €TOBHYTPEHHETO CONPOTHUBIICHUS;
HaOJTIO/ICHHUE JICKTPOJIN3a.

OrieHKa a0COTIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN H3MepeHUH (PHU3NIECKUXBEITNIHH.
OO0bsiCHeHUE TIPUHIIATIOB JEHCTBHUS NYyCIOBHIA
0e30MMacHOro MPUMEHEHUS aMIIePMETPa,
BOJIbTMETPA, PeOCTaTa,MICTOUHHKOB TOKA,
AJIEKTPOHATPEBATEILHBIX U

AIIEKTPOOCBETHTENIBLHBIX TIPHOOPOB,

42




DenepanbHas padoyas nporpamma | dusnka. 10-11 knaccel (6a30BbIil ypOBEHB)

ONeKTpOABIKYILAsA CHJIa U BHYTPEHHEE
CONPOTHBIIEHUENCTOYHNKA TOKA. 3akoH OMas
MOJTHOM (3aMKHYTOH)

aieKkTpuueckoil enu. KoporkoesambikaHue.
OneKTpoHHas MPOBOAUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTHCOIPOTHUBIICHUS
METAJIJIOB

OT TeMIepaTypBhl.

CBepXITPOBOIUMOCTb.

DIeKTpuYeCKUi TOK B Bakyyme. CBoilcTBa
3JIEKTPOHHBIX MTyYKOB.

MonynpoBoauuku. CoOCTBEHHASI HITPUMECHAS
MPOBOJUMOCTh HNOJTYNPOBOIHUKOB. CBOICTBA
p—n-nepexona.

[MonynpoBOAHUKOBBIE TPUOOPEI.
DIIEKTPUYECKUNA TOK B pACTBOPAX HPACILIaBaAX
JIEKTPOJIUTOB.

ONEKTPOIUTHYECKAS TUCCOLUAIIHS. DIEKTPOIIH3.
DIEeKTPpUIECKUN TOK B Tazax.CaMoCTOATEIbHBIN
1 HECAMOCTOSTENBHBIN pa3psaa.MomHus.
ITna3zma.

TexHu4eckue yCcTponucTea u

TEpMOMETPa CONPOTUBIIEHUS, BAKYYMHOTO JUO/a,
TEPMHUCTOPOB U (OTOPE3UCTOPOB,
MOJYIPOBOAHUKOBBIXIMOJOB, TAJIbBAHUKH.
Penienue pacu€THpIX 3a7a4 ¢ ABHO3aJJaHHOU
¢du3nuecKoi MOAEIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOBU (OpPMYJI
TeMbl «IlocTOsTHHBIN

3JIEKTPUUECKUN TOK».

PacrnioznaBanue hu3nvecKux SBICHUNB YIeOHBIX
OMBITAaX U OKPY>KaroLeh

JKU3HU: 3JIeKTprUYecKast IPOBOIUMOCTb, TETNIOBOE,
CBETOBOE, XUMUYECKOE, MArHUTHOE JIEHCTBUS TOKA.
AHanu3 3JeKTPUUECKUX SABICHUN U IPOLIECCOB B
LETSIX MOCTOSIHHOT'O TOKAC UCIIOJIb30BaHUEM
3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCJIE0BATENFHOTO U apaJlIeIbHOIOCOeINHEHNUS
MIPOBOJHHUKOB, 3aKOH

Jxoyns-Jlenua.

OnucaHne N3y4eHHBIX CBOWCTB BEIIECTB U
IIEKTPUIECKUX SIBICHUIC UCIIOIB30BAHUEM
(u3nIecKuX

BEJIMYMH: JJIEKTPUUECKUH 3apsii, CHUIIa

TOKa, 3JIEKTPHUUECKOE HAMIPSHKEHUE,DIIEKTPUIECKOE
COIIPOTHBJIICHHUE,
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MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIETMET], PEOCTAT,HICTOYHUKH TOKa,
AJIEKTpOHATpeBaTeIbHBIE TPHOOPHI,
AJIEKTPOOCBETUTEIHHBIE TIPUOOPHI, TEPMOMETP
COTMPOTHUBIICHHUSI, BAKYYMHBIH JTUO/,
TEPMHCTOPHI U (HOTOPE3UCTOPHI,
MOJTYTIPOBOHUKOBBIN THO,

rajibBaHuKa

pasHocTh noTenuuanos, IJ1C, paboraToka,
MOIIIHOCTH TOKa.

Hcrnonp3oBanme nHGOOPMAITMOHHBIXTEXHOIOTHH JTSI
TIOWICKa,

CTPYKTYPUPOBaHUS, UHTEPIPETALUU U
MpeICTaBIeHUs] THPOPMAIINY TIPH TIOJITOTOBKE
CO00IIEeHUH 0 TPUMEHEHHH3aKOHOB IIOCTOSHHOTO
TOKa B TCXHUKE UTCXHOJIOTUAX

Wroro mo paznemny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME

44




DenepanbHas padoyas nporpamma | dusnka. 10-11 knaccel (6a30BbIil ypOBEHB)

Nen/n | HaumenoBanue KonuuectBo OCHOBHBIE BUJIBI JEATCIILHOCTHOOYIAIOIIUXCS
pa3aeiioB U TeM y4eOHOTO 4acoB [IporpamMmmHoOe copepxanue
nmpenMeTa

Paznen 1. DnekTpoauHaMuka

1.1 MarunuTHOE T0JIe. 11 [TocTostHHBIC MATHUTHI. [IpoBenenue FKCIIEpUMEHTA: U3YUCHUE

DNeKTpOMarHuTHas

HUHAYKIUS

B3auMoencTBie TOCTOSIHHBIX
MarduToB. MarHuTHOE IoJIe.
BekTop MarHUTHON MHAYKLIMH.
ITpuHuun cynepno3unuu
MAarHUTHBIX IT0JIeH. JInaun
MarHuTHou nHaykuuu. Kapruna
JIMHUI MarHUTHON UHIYKIIUU TIOJISt
MOCTOSIHHBIX MArHUTOB.

MarsuTHOE 10Jie IPOBOAHUKA

¢ TokoM. KapTuHa nuHUN HHAYKIHH
MarHUTHOTO MOJIS JUTHHHOTO
MPSIMOTO MPOBOJAHUKA U 3aMKHYTOIO
KOJIBIIEBOTO IIPOBOJHHUKA, KATYIIIKH
¢ TokoM. OmeIT DpcTeaa.
B3anMopeiicTBIE TPOBOTHIKOB

C TOKOM.

Cuna Amrnepa, e€ MOIyIJIb U
HarpaBJICHUE.

Cuna Jlopenia, €€ MOILyNb U
HarpaBjieHue. [[BrxeHune

3apsiKEHHON YaCTHIIbI

MarHMTHOTO MOJISt KATYIIKU C TOKOM;
WCCIIEAOBAHUE ACUCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCIJIEIOBAHNE SABJICHUS
3IEKTPOMArHUTHOW MHAYKIIUH.

OreHKa a0COMOTHBIX U OTHOCHUTENBHBIX
MOTPENTHOCTEH N3MepeHHH PU3NUSCKUX
BEJTMYMH.

OO0BsiCHeHUE TIPUHIIATIOB JEHCTBHS U
yCIIOBUi1 0€301TaCHOTO MTPUMEHEHUS
MOCTOSTHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, ANEKTPOABUTATENA,
YCKOpHUTEJIEH 3JIEMEHTAPHBIX YACTHII,
WHJIYKIITUOHHOM MeYu.

Pewrenne pacu€THbIx 3a1au

Ha puMeHeHue GopMyI TeMbI
«MarauTtHoe Tojie. DIeKTpOMarHuTHas
WHAYKLIUS.

Pemenne kauecTBEHHBIX 3324

C OIIOPOM HA U3YUYEHHBIE 3AKOHBI,

3aKOHOMEPHOCTH U (hH3UICCKHIE
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B OZJHOPOJTHOM MarHuTHoOM noJje.PaboTa cuibt
Jlopenua.

SIBnenue anekTpoMarHuTHOMUHAYKIUU. IToTok
BEKTOpa MarHUTHOW MHIYKIIUH.
DIEKTPOABIKYIIAS CUJIA MHTYKIIWH.

3aKkoH 3neKTpoMarHnTHoUnHAYKInu dapanes.
BuxpeBoe snekTpuyeckoe noJe.
DIEeKTPOABIDKYIIAS CUJa UHAYKITUUB
MMPOBOJHUKE, ABMKYIIEMCA ITOCTYIIATCIIBHO B
OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunykTuBHOCTD. SIBNIEHHE CAMOMHAYKIIUU.
ONIEKTPOABIKYIIASICUIIA CAMOUHIYKLIUH.
OHeprusi MArHUTHOTO MOJISI KATYIIKUC TOKOM.
OnekTpoMarHuTHoe mnoje. TexHu4yeckue
YCTPOKCTBA UIIPAKTUYECKOE IPUMEHEHUE:
MOCTOSIHHBIE MarHUTHI,

OJICKTPOMArHuThIl,

3MEeKTPOIBUraTeNb, yCKOPUTEININEMEHTAPHBIX
YacTHll,

WHIYKLIMOHHASA [1€Yb

SIBJICHUS TeMbl « MarHuTHOE I10JIe.
DONEeKTPOMarHUTHAS UHAYKITUS.

Omnpenenenre HaPaBISHHUS BEKTOPAH Y KITHH
MAarHUTHOTO TIOJIS TIPOBOJHHUKA C TOKOM, CHITBI
Awmrnepau cuinsl Jlopenna.

Pacrio3naBanme QU3NIEeCKUX SBICHUNUB yIeOHBIX
ONBITaX U OKPY>KAOLICH JKU3HU: B3aUMOJCHCTBUE
Mar"HuToB, C-)J'IGKTpOMaFHI/ITHaﬂ I/IHI[yK]_[I/ISI, I[CﬁCTBPIG
MArduTHOTIO I10JI Ha HpOBOILHI/IK C TOKOM U
JBIDKYILIMIACS 3apsii.

AHanu3 31eKTPOMarHUTHBIX SIBIIEHUIC
HCIIOJIb30BaHHEM 3aKOHA

3NEKTPOMAarHUTHOU HHAYKUMU.Onucanue
M3YYEeHHBIX CBOMCTBBEIIECTB M AIIEKTPOMAaTrHUTHBIX
SIBJICHUH C MCOJb30BaHUEM

(hM3MYECKUX BEIMYWH: HHIYKIIMSI MATHUTHOTO TIOJIS,
cuita Amnepa, cuna JlopeHna, WHAYKTUBHOCTD
KaTYHIKI/I, 3Hepr1/1;1 BHCKTpI/I‘-IeCKOI‘O U MAarHuTHOI'O
moJyiei

Wroro no pazneny

11
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Pasnen 2. Konebauus 1 BOJHEI

2.1

Mexanuueckue u
3JIEKTPOMAarHUTHBIEKOJICOaHHS

KonebarenpHas cucrema.

CB00OOIHBIE MEXaHUYECKUE KOJIeOaHusl.
I'apmonunueckue

konebanus. [lepron, yacrora, aMIUINTYAa U
¢a3za konebanuit.[Ipy>KMHHBII MasSTHUK.
MareMaTnyecKkuii MasiTHUK.

YpaBHEHUE FTApMOHUYECKUX

koneOanuii. [IpeBparnienue sSHEprununpu
rapMOHHYECKUX KOJICOAHHMSIX.
KonebaTenbHbIi KOHTYD.

CBOOOTHBIE AIEKTPOMATHUTHBICKOJICOaHUS B
naeaTbHOM

KOJ1e0aTeNbHOM KOHTYpe. AHAJIOTHAMEX Y
MEXaHUYECKUMHU U

ANIEKTPOMAarHUTHBIMU KoneOanusmu. @opmyna
TomcoHa. 3aKOH coXpaHeHHs YHEPTUH B
nAeaIbHOM K0JIeOaTEIbHOM KOHTYPE.
[IpencrasieHue o 3aTyXalOMIUXKOICOAHHSX.
BrIHyXIeHHbIE MEXaHHYECKHE KOJICOaHHSI.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMAarHuTHbIE Koliebanus. [lepeMeHHBIN
TOK.

CHHyCcOUAANBHBINA IEPEMEHHBIN TOK.

Hccnenosanne napameTpos

KosieOaTeIbHON CUCTEMBI — IEPHUO/1A,4aCTOTHI,
aMIUTATY B U a3kl

KoseOaHui (py>KMHHBIA W/ WITMMaTEMaTHYECKUH
MasiTHUK).

Habmonenne 3aTyxaromux KoJIeOaHui.
UccrnenoBanne CBOMCTB BBIHYKIEHHBIXKOJICOAHHA.
Hab6nronenue pesonanca. [Ipoenenue
9KCIIEPUMEHTA: HCCIIeI0BaHNE 3aBUCUMOCTH
MeproAaMabIX KoeOaHui rpy3a Ha HUTH

OT JUITMHBI HUTH U Macchl Ipy3a; UCCel0BaHUe
MEPEeMEHHOT0 TOKAaB LEMH U3 MOCIeA0BaTEIbHO
COoeTMHEHHBIX KOHJIEHCATOPa, KATYIIKAN PE3UCTOPA.
OreHKa a0COTIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEH n3MepeHH QU3NIECKUXBEITHYHH.
OO0BsiCHeHUE TIPUHIIATIOB JEHCTBHUS NYyCIOBHIA
0e301macHOro MPUMEHEHUS IIEKTPHYECKOTO 3BOHKA,
re€HepaTopanepeMEHHOI0 TOKa, TMHAN
aNeKTporepenad.

Pemenne pac4€THBIX 32/1a4 C SIBHO
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MomHOoCTh NEPEMEHHOI0 TOKAa. AMIUIUTYTHOE
1 JAeWCTBYIOIIEE 3HAYEHNE CUIIBI TOKA U
Hamnpspxerus. Tpaacdopmatop. IlponsBoacTso,
repeaada u moTpediieHue

3NEKTPUIECKON SHEPTHH.

DKOJIOTHIECKHE PUCKH

[IPH TIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynwsTypa ucnons3oBanus

3JIEKTPO3HEPTUU B TIOBCETHEBHOMKU3ZHMU.
TexHn4ecKue yCTpOUCTBa UITPAKTUIECKOE
MIpUMEHCHUE!

3NEeKTPUUECKH 3BOHOK, TeHepaTop
IIEPEeMEHHOTO TOKA, INHUH

ANEeKTporepenad

3aJJaHHON (PU3UIECKOI MOJICIBIO

C MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOBH (hOPMYII,
OIUCHIBAIOIINX MEXaHUYECKHE U
AJIEKTPOMArHUTHBIE KOJICOaHHSI.

OnrcaHre MEXaHHYECKHX M DJICKTPOMArHUTHBIX
KOJICOAHMIC NCTIOBb30BaHNEM (PU3NICCKUXBEITMYNH
MEPUOJ] M 4aCTOTA

KosieOaHui, aMIuIuTyaa u (pazakonedanuid, 3aps u
CHJIa TOKA

B FApMOHUYECKUX IEKTPOMArHUTHBIXKOJICOAHHSX.
Pemenune kauecTBEHHBIX 3aaa4d

C OMOPOY Ha M3YUCHHBIC 3aKOHbI,3aKOHOMEPHOCTH,
OIHUCHIBAIOIINE

MEXaHHUYECKHE U 3JICKTPOMArHUTHBICKOJICOAHNSI.
Pabota B rpymnmnax npu riaHUPOBAHUH, IPOBEICHAN
W MHTEPIPETAINN PE3yTbTATOB ONBITOB, U aHAIN3E
JIOTIOJTHUTETBHBIX HCTOYHUKOB

WHPOPMAITUH [0 TEME

2.2

MexaHuueckue u
AJIIEKTPOMArHATHBICBOJTHBI

MexaHu4ecKue BOJIHbI, YCIOBUS
pacupoctpanenus. [lepuo.
CKOpOCTh pacipoCTpaHeHUS U
JIyHa BoHBL [lonepeunsie u

Nzydenune oOpa3oBaHus U pacIpOCTPAHESHUS
IMMONCPEYHBIX UITPOAOJIbHBIX BOJIH.
HabGmronenue otpaxxeHus
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pojaoJibHBIE BONHEL MHTepdepenuus u
IudpakIusIMeXaHUIECKUX BOJH.

3Byk. CKOpOCTh 3ByKa. | pOMKOCTB3BYKa.
Bricora Tona. TemOp 3ByKa. D1eKTpOMarHUTHEIE
BOJIHBI.

YcnoBus U3nydeHust

3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTaIus BeKTopos E, B,

V B 3JIEKTPOMArHUTHOM BOJIHE.

CBoliCcTBa JIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, NMpeloMIIeHHE,

noJsipu3anst, Audpakuus, iHTepepeHIHs.
CKOpPOCTBANIEKTPOMArHUTHBIX BOJIH.

[IIxana sanekTpoMaroHuTHbIX BoH.[IpuMeHeHue
AJIEKTPOMArHUTHBIXBOJIH B TEXHUKE H OBITY.
[IpuHIUIBEl paguoCBA3U U TEIEBUACHUS.
Pagunonokanus. DneKTpoMarHuTHOE
3arpsI3HEHUEOKPYKAIOIIEH CPEIbI.
TexHu4ecKkue yCTponCcTBa U IPAKTUYECKOE
MIPUMEHEHHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
yIIBTPa3ByKOBas TUATHOCTHKA

B TEXHUKE U METUIIMHE, pajaap,

Y MIpeJIOMIIeHUS], UHTepdepeHInn Uanppakuuu
MEXaHUYECKUX BOJIH.

Habmonenne cBsA31 TPOMKOCTH 3BYKa HBBICOTHI
TOHA C aMIUTUTY 101 U

9acTOTON KoJeOaHni, 3ByKOBOTOPE30HAHCA.
UccnenoBanue cBOICTB

3IEKTPOMATrHUTHBIX BOJH: OTPAKEHUE,
MpesoMIIeHIe, OIpU3aLus,

TUQpakus, HHTEp(EpEHIHSL.

N3yuyenue ycnoBuil n3mydeHus
3JIEKTPOMArHUTHBIX BOJH, B3AUMHOKOpUEHTAIUN
BekTopos E, B,

V B 3JIEKTPOMAarHUTHOH BOJIHE.

N3yuyenue npuMeHeHus

AIIEKTPOMArHUTHBIX BOJH B TEXHUKE HOBITY.
OO0bsiCHeHNE TIPUHIIATIOB JEHCTBHS Ny CIOBHIA
0e301macHOr0 MPUMEHEHUST MY3bIKaTbHBIX
WHCTPYMEHTOB, YJIbTPa3ByKOBOW AMArHOCTUKU
B TEXHUKE U MEIUIIMHE, pajiapa, paJuonpruEMHHKA,
TeJeBU30pa, aHTeHHBI, Tenedona, CBY-neun.
Penienue pacu€THBIX M KaueCTBEHHBIX3a]1a4 C
OIMOPOM Ha U3YUYEHHBIE 3aKOHBI

Y 3aKOHOMEPHOCTH, OMUCHIBAIOLINE
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panuonpuéMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus

pacnpocTpaHEeHHE MEXaHUUYECKUX U
JIEKTPOMArHUTHBIX BOJIH.

Hcrnonp3oBanme nHGOOPMAITMOHHBIXTEXHOIOTHH JTSI
TIOWICKa,

CTPYKTYpUPOBaHHUS, UHTEPIPETALIUH 1
MpeIcTaBIeHUsT HHPOPMaIUn

TIPH IIOATOTOBKE COOOIICHIIHA

06 HCIIOJIb30BaHNHU 2JICKTPOMArHUTHBIXBOJIH B
TCXHHKE.

YyacTtue B JUCKYCCUU

00 AIIEKTPOMAarHUTHOM 3arpsi3HEHHUOKPY KaroIe
Cpenibl.

Pabora B rpymnmax npu IIIaHUPOBaHUH,TPOBEICHIH
Y MHTEPIPETAINH PE3yTbTAaTOB OIBITOB U aHATN3e
JOITOJIHUTEIBbHBIX HCTOYHHUKOB

WH(POPMAITUH TI0 TEME

2.3

Ornruka

10

I'eomeTpryeckas onTuka.

[IpsmonuHeliHOe pacnpocTpaHeHHECBETa B
oaHopoaHOM cpene. JIyu cBeta. Toueunbrit
HNCTOYHHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTPAXKEHUSI CBETA.
ITocTpoenue

M300paXeHUH B TUIOCKOM 3€pKaJie.
[Ipenominenue cBera. 3aKOHBI IPETOMIIEHMS
cBeTa. AOCOIOTHBIM

roKazarens npenomienus. [lomHoe

M3ydeHue SBICHUS TOJTHOTO BHYTPEHHETO
OTpakKeHHsI, ETONPHMEHEHHS B CBETOBO/IE.
N3y4eHne Mozeneit MUKPOCKOIIA, TEJIECKOTIa.
[Mony4eHue crieKTpa ¢ MOMOIIBIO TIPU3MBI 1
IUpakIuoHHOHN peméTku.Mi3mepenne nmokasarens
HPEJIOMIICHHSACTEKIIA.

HccnenoBanue CBOWCTB U300paKeHUH
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BHYTpeHHee oTpaxkeHue. [IpeaenbHbIil yroa
[TOJITHOTOBHYTPEHHETO OTPaXKCHHUSI.
Hucnepcus cBera. CI0XKHBIA cOCTaBOETIOTO
cBeta. IBer.

Cobuparomiye 1 pacCeuBaIOIINE JTHH3bL. TOHKas

nuH3a. DOoKyCHOE pacCTOSHUE W ONTHYECKas
cuiia ToHkou nuH3kL. [TocTpoenue

M300paKCHUI B COOUPAIOIIUX U PACCCHBAIOIINX|

nuH3ax. DopMynaTOHKON JUH3BL. Y BEJIMUEHHUE,
JaBacMoe JINH301.

IIpenensl npUMEHUMOCTUTEOMETPUYECKON
OITHKH.

BonroBas ontika. UnTepdepennuscpera.
KorepeHTHbIE ICTOYHUKH.

YcnoBus HaOIIOICHUS MAKCUMYMOBH
MHUHUMYMOB

B HHTep(EePEHIIMOHHON KapTHHE OT JIBYX
crH(]Aa3HBIX KOTePEHTHBIXUCTOUYHUKOB.
Hudpakuus ceeta. JudpakiponHaspeniéTka.
YcioBue HaOMrOICHUS TTIAaBHBIX MAKCHMYMOB
[IpH NaICHHUMOHOXPOMATHYECKOTO CBETa

Ha TUQPaKIHOHHYIO PEMETKY.

B JIMH3aX.
OO0BsICHEHUE IPUHIIAIIOB JCHCTBHS Ny CIOBHIA
0e301macHOr0 MPUMEHEHUS OYKOB, JYTIBI,
¢doToammapara,

MIPOEKLIMOHHOT0 anmnapara,

MHUKPOCKOIIa, TENECKONa, BOTOKOHHOMONTHKY,
TU(GPAKITIOHHON PEMIETKH, TTOMSAPOUA.

Peuienue pacu€rHbIx 3a7a4 ¢ ABHO3aJaHHOU
(bu3nuecKol MOIEIBIO

C UCITOJIF30BaHUEM OCHOBHBIX 3aKOHOBH (POPMYIT
F€OMETPUYECKOU OINTHKHU.

[MocTpoenue u onMcaHue U300paKEHHS,
C03[1aBa€MOr0 IJIOCKUM 3€PKaIoM, TOHKOM JIMH30H.
PaccMmotpenue npenenoB NpuMEHUMOCTH
r€OMETPUUYECKOUOMNTHKH.

Pacnio3naBanme Qu3NIECKUX SBICHUNB OIBITaX U
OKPY>KaloIleH KU3HU: IPSIMOIIMHEHHOE
pacrnpocTpaHeHHEe CBeTa, OTpakKeHHUE, PEIOMIICHHE,
uHTEepPepeHnns, TUPpaKys 1

MOJISIpU3ALIMsl CBETA, IUCIIEPCHUs CBETA.

N3zyuenne ycnoBuii HabI0ICHUSIMAKCUMYMOB U
MHUHUMYMOB

B MHTEPPEPEHIITMOHHON KapTHHE
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ITonspusanus ceeta. Texnnueckne ycTpoiicTBa
UIMPAKTUYECKOE NPUMEHEHUE: OUKH, JIyIa,
(hoToanmapart, IpOSKIIMOHHBINA aIapar,
MUKPOCKOII, TEJIECKOT, BOIOKOHHASIONITUKA,

T PaAKIMOHHAS PEIIETKA, TOISPOUT

OT IByX CHH(a3HBIX KOTC€PEHTHBIXUCTOYHHUKOB.
VYcnoBue HabIr0AEHNSI TTIABHBIXMAKCHMYMOB TIPH
HaJeHUN MOHOXPOMAaTHYECKOTO CBETa

Ha TUQPAKIIMOHHYIO PEIIETKY.

AHanm3 ONTHYECKUX SIBICHUIH

C UCTIOJIb30BaHUEM 3aKOHOB: 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPaHECHHUACBETA, 3aKOHBI
OTpaKCHHS CBETA, 3aKOHBI TIPEJIOMJICHHS CBETA.
Omnucanue ONTHYECKUX SIBJICHUIC NCIIOIB30BaHHEM
(u3nIecKux

BEJIMYMH: (POKYCHOE PACCTOSTHHE U

OIITHYECKas CHJia JIMH3bI

Hroro no pazneny

24

Paznen 3. OcHOBBI crielIMANBbHOM TEOPHUH OTHOCUTEILHOCTH

(mamee — CTO)

3.1 OcCHOBBI cIeIMaILHOUTEOPHH
OTHOCUTEIBHOCTH

4

I'panuIlbl TPUMEHUMOCTUKIACCUIECKOM
MEXaHUKH.

[TocTynaTel ciennansHOM TeopUU
OTHOCHUTEIHLHOCTH: HHBAPHAHTHOCTHEMOTYIIS
CKOPOCTH CBETa B BaKyyMe, TPHHIIHIT
OTHOCHUTEIBLHOCTH DUHINTEHHA.
OTHOCHUTENIHFHOCTD

OJTHOBPEMEHHOCTH. 3aMe [JICHIEBPEMECHH U
COKpAIlleHUE JJIUHBI.

Pemenue kauecTBEHHBIX 3a7a4

¢ ornopoii Ha nzydeHHsie noctynaTsiCTO.
Hcnonp3zoBanue nHOOPMAITMOHHBIXTEXHOJIOTUH JIJIs
IOMCKa,

CTPYKTYPHUPOBAHHUS, HHTEPIIPETAITIH U
MpeJICTaBICHUs] MHPOPMAIIUU TIPU TIOJITOTOBKE
COOOIIIEHUH O TPaHHIIAX PUMEHHUMOCTH
KJIaCCUYECKOI

MexaHuKH u ocHoBax CTO
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DHEeprust 1 UMITYJIbC

peAATUBUCTCKON YacTullbl. CBS3h MacChl €
SHEPTUEN U UMITYJIBCOM PEISITUBUCTCKOM
YaCTHIIbI. DHEPTHUs TOKOS

Hroro no pazneny

Paznen 4. Keantosas ¢pusnka

4.1 DJ1eMeHTHI KBAHTOBOMOIITHKNA

®otoHbl. Popmyna [InaHka cBsI3U3HEPTUU
(hoTOHA C ero YacTOTOH. DHEPTHS U HMITYJIbC
tdhoToHa.

OTkpbiTHE U UccenoBanueoTodpdeKTa.
Omeitel A.I'. CtoneToBa. 3aKOHBI
tdhotorddekra. YpapHeHne

OiHmTelHa 11 poToaddexra.

«Kpacnas rpanuna» porosddekra./lapnenue
cBeta. OnbITHI

I1.H. JIeGenena.

XuMHueckoe AeMcTBHe cBeTa. TeXHUUeCKHne
YCTPOMCTBA U MPAKTUYCCKOE TIPUMEHEHHE:
(doroasieMeHT, GOTONATUNK, COTHEUHAS
Oarapesi, CBETOAHO/

HaGmonenue dhoroadderra

Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.
HUccnenoBanne 3akoHOB BHemIHETo (hoTodddhekTa.
OO0BsiICHEHNE OCHOBHBIX IPUHIIUIIOBCHCTBUS
TEXHUYECKUX YCTPOMUCTB,

TaKHX Kak: (OTO3IeMEeHT, (DOTOJATINK,COTHETHAS
Oarapesi, CBETOAMO/; U YCIOBUN MX 0€301MacHOro
[IPUMEHEHUSB IPAKTUYECKOM KU3HHU.

Pemenne pacuéTHbIX 3a/1a4 C IBHO3aJaHHOM
(bu3nUeCcKol MOAENBIO

C UCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOBU (hOPMYII
KBaHTOBOMW OINTHKHU.

Perenne xkauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW OINTHKH.
PacnioznaBanue huznvecKkux siBICHUN

B y4eOHBIX OIBITaX:
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(dotoanexktpuueckuii 3hHEKT, CBETOBOCIaBICHNUE.
OnucaHue N3y4eHHBIX KBAHTOBBIXSIBIICHUH U
MPOIIECCOB

C MCIONIb30BaHUEM (DU3UUECKUX BEIIMYHH: CKOPOCTh
AJIEKTPOMArHUTHBIXBOJIH, JIJTMHA BOJHBI U 4aCTOTA
CBETA,

SHEPTHUs U UMITYJIhC (POTOHA

4.2

Crpoenue aToma

Mopnens atoma Tomcona. OnbiTeiPe3epdopaa
10 PacCesTHUIO

a-gactull. [InanerapHas mozaenapaToMma.
IToctynate! bopa.

Uznydenue u nornouienne GoToHOBIpU
Iepexo/ie aToMa ¢ OJTHOTO YPOBHS HEPTUHU Ha
apyroii. Bunel criektpoB. CiekTp ypoBHEH
JHEepruraTomMa BoAopoa.

BousiHoBbie cBolicTBa yactuil. Bosinbie bporiis.

KopnyckynsipHo- BOTHOBON Ayaau3M.
CroHTaHHOE U BBIHYX/ICHHOEU3ITyYEHHE.
TexHuueckue yCTponcTBa UITPAaKTUYECKOE
MIPUMEHEHHUE CIIEKTPAJIbHbIA aHATIN3
(ciexTpockort), 1a3ep, KBAaHTOBBIH
KOMITBIOTEP

Nzydenue moxaenu onsita Pesepdopaa.
IIpoBenenue sxkcriepuMeHTa

10 HaOIIOIEHUIO JInHeigaToro crekTpa.OneHka
a0COJIIOTHBIX U OTHOCUTEIBHBIXIIOIPEIIHOCTEH
U3MepeHni (PU3NIECKUXBEITHYHH.

N3yuenune monenu aromMa: TOMCOHA, IIIaHETAPHOMN
MOJIeNIU aToMa, MozenraTroMa bopa.

N3yueHue criekTpa ypoBHEH 3HEpruruaToMa
Bosiopoja. O0bsICHEHNE IPUHITUIIOB IEHCTBUS U
ycioBuii 0€301MacHOr0 MPUMEHEHHS
CIEKTPOCKOIIA, Jla3epa, KBAHTOBOIOKOMITBIOTEPA.
Pemmenne kauecTBEHHBIX 3324

C OTOPOH Ha U3yUYEHHBIE 3aKOHBI,3aKOHOMEPHOCTHU U
¢uznyeckue

siBJICHMSI 110 TeMe «CTpoeHre aToMay.
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PacnioznaBanue (pu3n4ecKuX SBICHUNAB YUSOHBIX
OTBITax: BOBHUKHOBEHHE JTMHEWYATOT O CIIEKTpa
W3JTy4EHUSL.

AHaJn3 KBaHTOBBIX IIPOLIECCOB U

SIBIIEHUI C HCTIOJIb30BaHUEMITOCTYNAaTOB bopa

4.3

ATOMHOE A7IpO

OKCIepUMEHTBI, T0KA3bIBAIOIINECTIOKHOCTh
CTPOCHHUA AJpa.

OTKpBITHE PaTUOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuo cocraBa
paaroakTuBHOTO M3My4deHus. CBOHCTBa anmbda-,
Oera-, ramMmMa-u3nydeHus. Brusaue
PaAMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MBI.
OTKpbITHE TPOTOHA U HeliTpoHa. HykionHas
Moens sapa ['eitzendepra-lBaneHko.

3apsn sapa. MaccoBoe uucio siapa. J3oTorsr.
Anbda-pacnian. DIeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaa. 'amma-usnyuenue. 3aKoH
paauoaKTUBHOTOpacmaa.

OHeprus CBsi3U HYKJIOHOB B S7IpE.

S nepHble cUbI.

N3y4yeHue s3KCrepuMeHTOB,

JIOKa3bIBAIOIINX CJI0KHOCTb CTPOCHUSIATOMHOI'O
spa.

HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM
¢dotorpadusm). MzyueHue ssaepHbIX CHI, SAEPHBIX
peaxknuii CUHTe3a U pacrnaja, TepMOsSIepHOro
CUHTE3a.

W3zyuenne HykioHHoi Mozenu sinpal efizenOepra-
WBanenxo.

OOBsiCHEHHE YCTPOUCTBA U MPUMEHEHHS
JI03UMeTpa, KaMepbIBriIbcoHa, S1€pHOTO peakTopa,
aTOMHO1 OOMOBI.

Pewrenue 3agau ¢ onopoi

Ha TIOJIy4YEeHHbIE 3HaHUA, B T.4. O 3apsJIed MaCCOBOM
qucie sapa.

PacniozHaBanue GU3NUECKUX SIBICHUIB y4eOHBIX
OTIBITaxX M B OKPYKAIOIIEeH KU3HHU: ECTECTBEHHA U
WCKYCCTBEHHAs

PannoaKkTUBHOCTD.
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Hedekt macchl simpa.

SnepHble peakuuu. JlesieHue UCUHTES SAEP.
Snepuslit peaktop. TepMosIepHbIHCHHTES.
[Ipo6meMbl 1 TepCIIEKTUBBIAISPHOM
JHEPreTHUKH.

DKOJIOTHYECKHE aCTIEKTHI SIIEPHONIHEPT € THK.

DneMeHTapHbIe 9acTUIBI. OTKPBITHETIO3UTPOHA.

MeTobl HaOIFOIEHHSI U PETUCTPAIUN
3JIeMEHTapHBIXYaCTHUII.

@yHIaMEHTaJIbHbIC B3aUMOACUCTBUSI.
EnuucTBO u3nueckoi KapTHHBI MUPA.
TexHuueckue yCTponCcTBa U IPAKTUYECKOE
IIPpUMEHEHHUE: TO3UMETp, KaMepa BuibcoHa,
SIIEPHBIN peaKTop, aTOMHas bomba

OrnrcaHre KBaHTOBBIX SIBJICHUM U MPOIIECCOB C
WCIIOJIb30BaHUEM (DU3MUYECKUX BEITUYUMH: TICPUO]T
MOJTypacmaa, SHEPTHUs CBA3H aTOMHBIXSIIED, MeeKT
MAaccChI sIpa.

AHanu3 nporeccoB U SBJICHUHN C UCTOIB30BAHUEM
3aKOHOB U IOCTYJIATOB: 3aKOH COXPAHEHUS
3JIEKTPUUECKOTO 3apsiia, 3aKOH COXpaHEHUs
MAaccoOBOTO YMcIIa, NocTyaTel bopa, 3akoH
paaroOaKTUBHOIO pacnaja.

VYuyactue B paboTe KpyTiioro croia
«DyHnamMeHTalbHbIE B3auMo1eicTBUs. EMMHCTBO
(bu3nUecKoi KapTUHBI MHPAY.

HUcnonp3oBanue nHOOPMAIMOHHBIXTEXHOIOTUN IS
TIOMCKa,

CTPYKTYPUPOBaHUs, UHTEPIIPETALIMUI U
MpeICTaBICHUS HHPOPMAIIUY TIPH TIOJITOTOBKE
COO0OIIIeHUH 0 MPUMEHEHUN3aKOHOB KBAHTOBOM
(PM3KKH B TEXHUKE U TEXHOJIOTHUSIX, DIKOJOTUICCKUX
ACIIEKTaX SIIEPHOU SHEPreTUKH

Hroro no pazneny

15
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Paznen 5. DneMeHTH aCTPOHOMHU U aCTPOPHU3UKH

51 3JeMeHTHI aCTPOHOMHHU U 7
acTpo(u3uKn

Oranbl pa3BuTUs actponomu. [Ipuknannoe u
MHPOBO33PEHUYCCKOC3HAUCHUE ACTPOHOMMUH.
Bwun 3Bé3qHoro Heba. Co3Be3mus, ApKue 3BE3HI,
IUTAHETHI, UX BUAUMOE IBIIKCHHE.

ComnHeuHas cucTeMa.

Comnue. CollHEUHAs! aKTHBHOCTE. VICTOUHUK
sHepruu ConHa u 3BE31.

3BE3/IbI, UX OCHOBHBIC

XapakTepucTUKU. /uarpamMma
«CHEKTPAIBbHBIN KJIACC — CBETUMOCThY. 3BE3IbI
IJIaBHOM IMOCTIEA0BAaTEILHOCTH. 3aBUCHMOCTh
«Macca — CBETUMOCTDY JJ1 3BE3ATIaBHOU
MOCJICA0BATEILHOCTH.

BnyTtpennee crpoenue 3BE31.

CoBpeMeHHbIE MIpeJICTaBIECHUS O
MPOUCXOXKICHUHU U 3BOTOUUKUCONIHIA U 3BE3 .
OTallbl JKU3HU3BE3 .

Mieunstii [Tyt — Hama INanakTrka.
TTonoxenue u nBwxenne Conunas [amakTuke.
TwuIbI ralakTHK.

PaauoranakTuku u KBa3apsl.

YEpHble ABIPHI B SAPAX FalaKTHK.

[Moxrororka cooOrieHuit 00 ITanax pa3BUTUS
aCTPOHOMUHU, O MMPUKIIATHOMH MUPOBO33PEHYECKOM
3HAYECHUU ACTPOHOMUH, O METOIAX NOTYyYEHUS
Hay4HbIX aCTPOHOMHUYECKHUX 3HAHUU, OTKPBITUSX B
COBPEMEHHOU aCTPOHOMUU.

N3yuyeHue cCOBpeMEHHBIX MPEACTABICHUMI O
MIPOUCXOXKJICHNUU U3BOIoUMK COoHIA U 3BE3 .
N3yyenue TUIOB ralakTUK, paAHOTAIaKTHK U
KBa3apoB. M3yueHue NBUKCHNS HEOCCHBIX TEll,
3BONIIOLMY 3BE37 U BeeneHHol, npoueccos,
MPOUCXOSIINX B 3BE€37aX,B 3BE3HBIX CUCTEMAX,

B MEXTaJIaKTHUYECKOM CpeJie, MacIITaOHOM
cTpykTypsl Beenennoit. OObsicCHEHHE pacIIipeHus
Bcenennoiitna ocHOBe 3ak0Ha XaO0ma.

[MoxroroBka K 00CYXKJACHHUIO HEPEIICHHBIX POOIeM
actpoHomuu.lIpoBenenue HaOrOIeHUI
HEBOOPYKEHHBIM IJ1a30M

C UCTIOJIb30BAHUEM KOMITHIOTEPHBIX

HMPUWIOKEHUH JUJIS ONIPEEICHUS
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Bcenennas. Paciupenne

Bcenennoii. 3akon Xao6mna. PasOeranue
rajakTuk. Teopust boabIoro B3phiBa.
PenukroBoensnyueHue.

MacmrabHas CTpyKTypa

Bcenennoii. Meraranaktuka. Hepeménnasie
IpOOTIEMBI

ACTPOHOMUU

MOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11si CeBEpHOI0 MONyIIAPHIH
SIPKUE 3BE3BI.

[IpoBenenne HaOMrOAeHNH B TenecKOmJ [yHbI,
manet, Mieunoro IlyTu.

Yyactre B JUCKYCCHHU O HEPEIIEHHBIXITPOOIeMax
aCTPOHOMUU

Hroro no pazneny

Paznen 6. O6o6matoiee MOBTOpEeHNE

6.1 O6o01maromeenoBTopeHne

O06001IeHNe U CUCTEMAaTHU3AUSACOIEPIKAHUS
pa3zenoB Kypca

«Mexanukay, «MonekynspHasipu3nKa u
TEPMOJANHAMUKAY,

«QnexTpoanHamMuKay, «Konebanusyu BOIHBI,
«OCHOBBI CIIEIIMATTEHOUTEOPUH
OTHOCUTEIIbHOCTI,

«KBanToBas ¢puznka», «3neMeHTHIACTPOHOMHUH
1 acTpOPHU3UKIY.

Ponb Gusuku u acTpoHOMUM B
9KOHOMHUYECKOH, TEXHOJIOTUYECKOH,
COLMANILHON M 3THYECKOi cepax
JeSITEIIBHOCTY YeJIOBEKa, POIIb H MECTO (U3UKU
1 aCTPOHOMHUH

B COBPEMEHHOM Hay4YHOU KapTHHE

MHpa, 3HaYeHNE OMUCATEIHHOMH,

YyacTe B IUCKYCCHH O POJIH (PU3UKHUU aCTPOHOMHH
B Pa3NIMUHBIX cepax AEATEIbHOCTH YeI0BeKa.
[MoxroroBka cooOIeHH 0 MecTe PU3NIESCKOM
KapTHHBI MHpPa B PSIIyCOBPEMEHHBIX
MPEACTABICHUN

0 TIpUpoJIe.

BrimonHenne y4eOHbIX 3aaHui,
JEMOHCTPHUPYIOLINX OCBOSHHE OCHOBHBIX ITOHSTHUH,
(hM3MYeCKUX BEJIMYMH U 3aKOHOB Kypca ¢pusznknl0—
11 xmaccoB
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CUCTEMAaTU3UPYIONICH,00bICHUTEIIEHON U
MPOTHOCTUYECKOW QYHKIUH (HU3NIECKOI
TEOpHUH, POITb GPU3NIECKON TEOPHUH B
(hopMHpOBaHWY TIPECTABICHHIA

0 $pU3NUECKON KapTHHE MUPA, MECTO
(hU3UIEeCKON KapTHHBI MUPa

B 00IIIeM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O
IpUpPOE

Hroro no pazneny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME
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