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PaGouast nmporpamma no yueoHomy npeamery «Duszukay (6a30BbIi YPOBEHD)
(mpenMeTHas 065acTh «ECTeCTBEHHO-HAYYHBIC MMPEAMETHD) BKIFOUAET
MOSICHUTENBHYIO 3aITMCKY, COJIepKaHNe 00yUeHHUS, TNIAHUPYEMBIE PE3yJIbTaThI
OCBOCHHMSI IPOTPAMMBI TI0 (PU3HKE, TEMATHUECKOE TIJITAaHUPOBAHHE.

[TosicHuTenpHast 3amMCKa OTpakaeT OOIIME IENH W 3a/layd M3y4deHus (Pu3ukw,
XapaKTEPUCTUKY TCUXOJIOTHUYCCKUX TPEANOChUIOK K €r0 M3YYCHHIO O0YyYaroIIUMHUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe MOJIXOJbl K OTOOpY colepkaHus, K
OTIPEJICIICHUIO TUTAHUPYEMBIX PE3YJIHTATOB.

Conepxanue OOydeHHMSI PACKPBIBACT  COJEpXKATENbHBIC JIMHUU, KOTOPBIC
npearaloTcs Ui 00s3aTEIbHOTO M3yUYeHUs] B KaXKIAOM KIIAcCe HAa YPOBHE CPETHETO
o011iero oOpa3oBaHusI.

[[nanupyemMble pe3yabTaThl OCBOCHHS MPOTPAMMBI 1O (UBMKE BKIIOYAIOT
JUYHOCTHBIC, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEepHoa OOYYCHHS Ha YpPOBHE
cpeaHero o01ero 0opa3oBaHus, a TakKXKe MPEAMETHbBIE TOCTIKEHUS 00yJaroerocs: 3a
KQKIBIM 101 00yUYeHUSI.

MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o pu3uke 6a30BOTr0 ypOBHS HA YPOBHE CPEIHETO 001IeT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHUH U TpeOOBaHUI K pe3ybTaTaM OCBOCHUS OCHOBHOM



oOpazoBarensHO# Tporpammel, npencraBieHHbix B PI'OC COO, a Takxke ¢ ydéTom
benepasnbHOM paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMY MPENoaBaHus y4eOHOTro
npeamera «®dusnkay B oOpazoBaTelbHBIX opranuzaiusax Poccuiickoit deneparum,
pean3yIonMX OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMBI.

Copepxxanne mporpamMmbl 1Mo  (u3MKE HampaBleHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOU KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB npu o0ydeHUH UX
¢uzuke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IIEATEIbHOCTHOTO MOAXO0A.
[Iporpamma mo ¢usuke coorBercTBYeT TpeboBanusM PI'OC COO k mmaHUpyEeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METaNpeAMETHBIM pe3yJbTaTaM OOYy4YeHHUs, a TakKxKe
YUUTBHIBAET HEOOXOIMMOCTh pEaIM3allud MEXIPEIMETHBIX CBsI3ed (QU3MKH €
€CTECTBEHHOHAYYHbIMU Y4€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LIENN
U3y4eHUs PU3UKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus, INIAHUPYEMBIE PE3YIIbTaThl
OCBOCHHUA Kypca (DU3MKHU: JIUYHOCTHBIE, METANpPEIMETHbIC, TpeAMETHBIE (Ha 0a30BOM
YpOBHE).

[Iporpamma mno ¢u3MKe BKIIOYAET: IJIAHUPYEMBIE PE3YNbTaThl OCBOCHHS Kypca

(¢u3rku Ha 6a30BOM YPOBHE, B TOM
YHUCJe MNPEeIMETHbIE pPe3yJbTaThl MO rojaM OOYYEHHs; COJEp KaHHUe

yueOHoro npeamera « Pu3nkay» 1no rogaM oOy4eHusl.

[Iporpamma no (pu3uke MOXKeT ObITh KUCIOIb30BaHA YUUTEIIMH KaK OCHOBA JUIS
COCTaBJICHHMsI CBOMX pabouux mporpamm. [Ipu paszpaboTke paboueil mporpaMMbl B
TEMaTUYECKOM TUTAHUPOBAHUHU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIH30BaHUS
AIEKTPOHHBIX (1 pOBBIX) o0pa3oBaTeIbHbBIX pecypcos, SIBIISTFOLLIAX CST
y4eOHOMETOIMYECKUMHU MaTepuaiaMu (MyJbTUMEIUUHBIE TPOTPaMMBbI, JJIEKTPOHHBIC
Y4eOHUKM W 3aJa4YHUKH, DIJIEKTPOHHbIE OMOJIMOTEKH, BUPTyaJIbHBIE JIaDOPATOPHH,
UTPOBBIE  MPOTpPamMMbl, KOJJIEKIMH IU(PPOBBIX 00pa30BaTENIbHBIX  PECYPCOB),
pean3yoUMMHI JUIaKTHYECKUE BO3MOXHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUM, COJIEPKAHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BaHMH.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUYUTENEH U
MPEIOCTaBISAET BO3MOXKHOCTD JJIsl peaju3allii pa3IMuHbIX METOJIUNYECKHUX MOJX0J0B K
opranu3anuu oO0ydeHuss (U3NKE TPHU YCIOBUU COXPAaHECHHs] OOS3aTEIbHOM YacTh
COJIep>KaHMs Kypca.

du3nka KaKk Hayka 0 HamOoJee OOIMMX 3aKOHAX MPHUPOJbBI, BHICTyMAasi B KauyeCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHUU 00
okpyxaronieM wMupe. IkonpHBIN Kypc (QU3MKHM — CHCTEeMOOOpPa3yIOIIUA TUTSL
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIeXKAaT B
OCHOBE TIPOIIECCOB U SIBJCHUM, H3y4YaeMbIX XHUMHEH, Ouosiorued, QU3nIecKou
reorpadueil u actpoHomueil. VMcmonp3oBaHWe W aKTUBHOE NMPUMEHEHHE (U3MYECKUX
3HaHUW OIpenessieT XapakTep U pa3BUTHE pPAa3HOOOpA3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHHMS KOCMOCA, TMOJIyYEHUS HOBBIX MATEPHAIOB  C
3aJJaHHBIMU CBOMCTBaMHM W Jpyrux. M3ydenune ¢u3vku BHOCHUT OCHOBHOM BKJaa B
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(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aromuxcs, B opMUpPOBaHUE
YMEHUN NPUMEHSITh HAy4YHBIA METOJ TMO3HAHWSA TPHU BBINOJIHEHUH HMU Yy4eOHBIX
HUCCIIEeI0OBaHUMH.

B ocHoBY Kypca pu3uku 17151 ypoBHS CpeHET0 001Iero o0pa3oBaHusl MOJIOKEH Psijl
UJei, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IPHUHIIUIIBI €r0 MOCTPOEHUS.

Hoess yenocmumocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKU
3aBEpUICHHBIM, OH COACPKHUT MaTepual M3 BCEX pa3leloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ Hel MaTepuai Kypca GU3UKU 00beIUHEH
BOKpYr (Qusnueckux teopuil. Bemymum B Kypce saBigercs (GOpMHpPOBaHUE
NPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoesa eymanumapuszayuu. EE peanuzanuss nOpeanosiaraeT MUCHOJIb30BaHUE
T'YMaHHUTAPHOTO MOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOJIEMaAMHU.

Hoes npuxnaomnoii nanpaenennocmu. Kypc Gpusuku npeamnosaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMUYECKUX MPUIOKEHUN N3YyUEHHBIX TEOPUHN 1
3aKOHOB.

Hoes sxonoeuzayuu peannsyercsi IOCPeACTBOM BBEJICHUS dJIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX SKOJIOTMUECKUM IpoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbI €
pPa3BUTHEM TEXHUKHU M TEXHOJIOTHM, a Takke OOCYXIEeHHs MpOoOJEM palruOHAIbHOIO
IPUPOIOTIOIB30BAHUS U SKOJIOTHUYECKON OE301MaCHOCTH.

Crep’HEBBIMU D3JIEMEHTAaMH Kypca (U3UKM Ha YPOBHE CpEIHEro OOILero
oOpa3zoBaHus sBIsitOTCA (pusmdeckue Teopun (HOpMHUPOBAHUE TMPEACTABICHUN O
CTPYKType TOCTpOeHHSI (DU3UYECKON Teopuu, poiiu (PyHIaMEHTaIbHBIX 3aKOHOB U
MPUHILIUIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPUPOJIC, TPAHUIAX MPUMEHUMOCTH
TEOPUH, AJIsl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOLIECCOB).

CucTeMHO-IesTeTbHOCTHBIN MOAXO0/A B Kypce (DU3MKHU pealu3yeTcs MPEekIe BCEro
3a CYET OpraHu3alluy SKCIEPUMEHTAIbHOMN AesTeNbHOCTH o0yyaromuxcs. /s 6a3oBoro
YPOBHSI Kypca (PU3UKU — 3TO UCTOJIB30BAHUE CUCTEMBI (PPOHTAIBLHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB ¥ JJaOOPaTOPHBIX pabOT, KOTOPHIE B MporpaMMme Mo GU3NKe 00BETUHEHBI
B OOIIMI CITUCOK YUEHUUYECKHUX MTPAKTUIECKUX padoT. BrimeneHue B yka3aHHOM TIEpPEUHE
7ab0opaTOpHBIX pPadOT, MNPOBOAUMBIX JUIsI KOHTPOJISI M OLEHKH, OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeNIbHOTO Mpollecca UCXOAsl U3 0COOEHHOCTEN TUIaHUPOBAHUS U
ocHailleHus kabunera ¢uzuku. [Ipu 3ToM obecneurBaeTcsl OBlIaJieHUE 00yYarOUUMUCS
YMEHUSIMUA TIPOBOJIUTh KOCBEHHBIE HM3MEPEHHS, HCCIECIOBAHHUS  3aBUCHUMOCTEMN
(GU3UYECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB IO TTPOBEPKE MPETOKEHHBIX THIIOTE3.

Bospiioe BHUMaHuE yIesaeTcsl pEIIEHUI0 PACYETHBIX U KAUECTBEHHBIX 3a1a4. [Ipu
3TOM U1 PAacyETHBIX 3aJa4 MPUOPUTETOM SBJISIOTCS 3aJa4d C SBHO 33JaHHOU
bu3nueckol  MOJENbIO, MO3BOJISIIOUIME  MNPUMEHSITh  M3YYEHHbIE 3aKOHBl U
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3aKOHOMEPHOCTH KakK M3 OJIHOTO paslena Kypca, Tak U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pazaenoB. [y KaueCTBEHHBIX 3ajad MPUOPUTETOM SIBIISIOTCS 3aJaHUSl HA OOBSICHEHHE
IpOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPY’KAIOIIEH >KU3HM, TpeOyromue
BbIOOpa (PHU3HUECKON MOJIENH [T CUTYalluU MTPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MaTepHanbHO-TEXHHYECKOMY
o0ecrniedeHnIo yueOHOro npoiiecca 6a30BbIil ypoBeHb Kypca (DU3UKU Ha YPOBHE CPEHETO
o0miero o0pa3oBaHus JOJDKEH U3ydaThCsl B YCIOBUSAX IMPEIMETHOro KaOuHeTa (PU3HUKU
WIM B YCJIOBUAX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe Gu3MKKU JOKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYI0BaHKE
JUIsL BBIMOJHEHUS yKa3aHHBIX B IpOrpaMMe Mo (PU3MKE YYEHHMUECKHUX IMPaKTUYECKUX
paboT U IEMOHCTPAIIMOHHOE 000pY0BaHUE.

JIeMOHCTpallMOHHOE 000pYA0BaHUE (POPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECHEYMBACT TOCTAHOBKY IIEPEYUCICHHBIX B
nporpamMme 1Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUNA Ui HCCIEAOBAHUSA HM3y4aeMBIX
SBJICHUH U MPOILIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlaGoparopHoe oOOpynOBaHUE JJIi YYEHHUYECKHUX IPAKTHUUECKUX  padoT
(dopMupyeTcsi B BUJI€ TEMAaTUHYECKUX KOMIUIEKTOB M 00€CIeYnBaeTCs B pacy€Te OJTHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTtndeckue KOMIUIEKTHI JabOpaTopHOTO
000py10BaHUS JOJIKHBI OBITh TOCTPOEHBI HA KOMIIIEKCHOM HMCIIOJIb30BAHUU aHAJIOTOBBIX
U 1U(GPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHIE
nM(pOBBIX JabOpaTOPHUi.

OCHOBHBIMM LIENSIMA  M3y4eHHS (U3MKH B OOLIEM OOpa3oBaHUU SIBISIOTCA:

dopMupoBaHrEe MHTEPECA M CTPEMIICHHUST 00YUaAIOIUXCSI K HAYYHOMY M3YUYCHHUIO

MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPECTABICHUN 0 HAYYHOM METOJIE TTO3HAHUS U (hOPMHUPOBAHUE

HCCJIEIOBATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM; (POPMHUPOBAHNE HAYIHOTO

MHUPOBO33PEHUS KaK pe3yJIbTaTa U3yUeHUsI OCHOB
CTpOEHUs MaTepuu M (PyHIaMEHTAJIBHBIX 3aKOHOB (U3HKH; (HOPMHUPOBAHHE YMEHUU

OOBSCHSTH SIBJICHUS C HCIIOJb30BAaHHEM (PU3NUECKHIX
3HAHWW M HAYYHBIX JOKA3aTeIhCTB; (OPMUPOBAHUE MPEICTABICHUN O pOJIH (PUBUKH JIJIst
Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJOTHH.

JlocTibkeHrne HJTHX Iefield OOecredyrBaeTCsl pEelIeHHEM CIEAYIOMMUX 3a7ad B
mporiecce M3ydeHuss Kypca (U3UKH Ha YpOBHE CpeaHero oOiiero o0pa3oBaHMUS:
NpUOOPETEHNE CUCTEMBI 3HAHUI 00 OOHmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKIIIOYASs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(Gu3KKy U JIeMeHThI acTpoPu3uKu; GopMUpPOBAHUE YMEHUN IPUMEHSTH TEOPETUICCKHUE
3HAHUS I OO BSICHEHUS



bU3MYeCKUX SBJICHWA B TMPUPOJNE W IS TPUHATHS MPAKTUYECKUX PEIMICHUH B
MOBCEHEBHOM KU3HHU; OCBOECHHUE CITOCOO0B PEIIEHHUs pa3IMYHbIX 33]1a4 C SIBHO 3aJJaHHOU
bu3nueckol MOJIeNbIo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSATENIbHOE CO3JaHue
buznyeckoil Moieny, aleKBaTHON YCIOBUSAM 33/1a4i; MOHUMaHue GU3NIECKUX OCHOB U
MPUHITUIIOB IEUCTBUS TEXHUYECKUX YCTPOMCTB U

TEXHOJOTHUECKUX TMPOIECCOB, MX BIUSHUS Ha OKPYXKAIOIIYI0 Cpedy; OBIAJCHHE

METOJIaMH CAMOCTOSITEILHOTO TJIAHUPOBAHUS U MPOBEICHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHalM3a U MHTEPHpETaluu UH(pOpMaIu, onpeaeacHus
JIOCTOBEPHOCTH TOJIYYEHHOTO pe3yJIbTaTa; CO3[aHWE YCJIOBHM Ji Pa3BUTHS yMEHUUN
IPOEKTHO-UCCIIEI0BATENbCKOM,

TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenune ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoauTca 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Hezeno), B 11
KJjacce — 68 4acoB (2 yaca B HEJIEIIO).

[IpensiaraemMelil B mporpamMmme 1o (pu3uKe nepeyeHb J1a00paTOPHbBIX U MPAKTUYECKUX
paboT ABISETCA PEKOMEHIOBAHHBIM, YUUTEINb JIeaeT BEIOOP MPOBEACHUS JIa0OPATOPHBIX
paboT U OMBITOB C YYETOM HUHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYarOIIHUXCA.

JItobast paGoyast mporpaMma JOJDKHA MOJIHOCTHIO BKJIIOYATh B ceOsl cojepKaHUe
JTaHHOW TIPOTPaMMBI 110 (PU3HUKE.

B otnenpHBIX ciayyasx Kypc ¢GU3MKKA 0a30BOTO YPOBHS MOXKET M3y4aThbCs B 00bEME
204 4gaca 3a nBa roga ooyuenus (3 4 B Heaenmo B 10 u 11 kiaccax). B atom cnydae
yBeJIMYUBaeTcs He MeHee ueM 10 20 4 pe3epBHOE BpPEMsl, KOTOPOE HCIIOJIb3YETCs
yuuTeNeM IS W3Y4YEHHUs BOMPOCOB, TECHO CBS3aHHBIX C BBIOPaHHBIM MpoQuUIeM
oOyueHus, ¥ yBEIMYMBAETCS yueOHass Harpy3ka, OTBOJMMAs HA W3YYCHHE MEXaHHKH,
MOJIEKYJIIPHOM (DU3UKU U SJIEKTPOJIMHAMUKH, 32 CUET PACIIMPEHUS YMCIIa Ta00PaTOPHBIX
paboT UCCIIe0BATENBCKOTO XapaKkTepa U YPOKOB PEIIeHUsI KaueCTBEHHBIX U PaCUETHBIX
3azay.

COJAEP)XAHUE OBYUEHUASA

10 KITACC Pazgea 1. @u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS
®dusuka — Hayka o nmpupoze. Hayunbsie MeTobpl MO3HAHUS OKPYKAIOIIETO MUPA.
Pouib sKcnieprMenTa 1 TeOpUr B IPOILECCE MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pU3HKeE.
MopenupoBanue (QU3NYECKUX SIBICHUM U mponeccoB. HaydHble TrUMOTE3bI.
dusznueckue 3aK0HbI U TEOpUU. ['paHuIIbl IPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecTo ¢pusnku B OpMUPOBAHUU COBPEMEHHOM HAYYHOUM KapTUHBI MUpa, B
PaKTUYECKOHN AESITENIbHOCTH JIOAEH.

Llemoncmpayuu

AHanoroBble ¥ IU(PPOBHIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUUKHU.



Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanundeckoe aerkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKEeHMs. Crctema
orcuéra. Tpaekropus.

[Iepemenienue, CKOpOCTh (CpeaHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHON TOYKH, UX ITPOEKIMU HA OCH CUCTEMBI KoopAauHaT. CloKeHune
IIEPEMEILICHUU U CIIOKEHHE CKOPOCTEM.

PaBHOMepHOE u PaBHOYCKOPEHHOE IIPSAMOJIMHEWHOE  JBH)KCHUE.

['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, yTH U MIEPEMEILICHUS
MaTepUaJIbHON TOYKH OT BPEMEHU.

CBobosiHOE TIasieHHe. Y CKOpEHHE CBOOOIHOTO MaICHUS.

Kpuonunennoe nuxeHue. [[BHKeHME MATEPUAIIBHOW TOYKHU IO OKPYKHOCTH C
IIOCTOSTHHOM T10 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHEMHAsA CKOPOCTh. Ilepuon n
yacTtoTa oopameHus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHME: CIUIOMETD, JABUKEHUE
CHaps0B, LEITHbIC U PEMEHHBIE NTEPEIavn.

Jlemoncmpayuu
Mogenb cuctemMbl OTCYETA, WIUIIOCTpaAlUs KUHEMAaTHYECKUX XapaKTEePUCTHUK
JIBIDKCHUS.

[IpeoOpa3oBaHre ABMXKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[Tagenue Ten B BO3yX€e U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue paBukeHuss Tena, OpOIIEHHOrO TMOJ VYIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Hamnpasnenue cKOpoCTH IIpu ABUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydyenne HEPaBHOMEPHOIO [JBM)KEHHUSA C LEIbIO OIPENCICHUs MIHOBEHHOU
CKOpPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY NyTAMH, IPOUICHHBIMH TEJIOM 3a
[I0CJIEIOBATEbHBIE PABHBIE IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUYKECHUU C
HA4aJIbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTH.

I/I3yquI/Ie ABMXKXCHMUA TCJIA, 6pOIHeHHOF0 IrOPHU30HTAJIBHO.

Tema 2. /lunamuka
IIprammn otHocurensHOCcTH [Mamunes. Ilepseii 3axkoH Herotona. MHepuuanbHbie
CUCTEMBI OTCYETA.



Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoil 3akon HeloToHa s
MaTepuanbHOU Touku. Tpetuit 3akon HproToHa J171s1 MaTepHAIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsokectd. [lepBas kocMuueckas CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (mokos, ckoJjibkeHusi, kadeHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEeHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna
CONPOTUBJICHUS TIPU ABUKEHUU TeJIa B )KUIKOCTHU UJIH Ta3e.

[ToctynaTenbHOE U BpalaTeabHOE ABMKEHUE A0COIIOTHO TBEPIOTO TeENA.
MOMEHT CHUJIBI OTHOCHUTENIBHO OCU BpallleHus. [linedo cumbl. YcioBus paBHOBECHS
TBEPAOTO TEA.

TexHuueckue YCTpOﬁCTBa H IMIPAKTHYCCKOC ITPUMCHCHUC: IIOAIIUITHUKH, IBUKCHHC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu
SIBneHNE UHEPLIUU.
CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.
Bropoi 3akon HeroToHa.

N3smepenue cui.

CioxeHue Cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.
CpaBHeHHE CUJT TPEHUS MOKOsI, KAYEHHUS U CKOJIBKCHUS.
VYcnoBust papHOBecus TBEpAOTO Tena. Bubsl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamopHuvle pabomel 3yuenune

JBUKEHUSI OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YINPYTrOCTH, BO3HHUKAIOIIUMX B MPYKHUHE WU
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO Tella, HUMEIOIIETO OCh BPAICHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

NMnynbc MaTepualibHOM TOYKH (Te€da), CUCTEMbI MaTepUalIbHbIX To4eK. Mmmyinbe
CWIbl M M3MEHEHHWE HMIyJibca Tela. 3aKOH COXpaHEHUs HMITyJbca. PeakTuBHOE
JIBUKCHUE.

PaGora cuibl. MOIHOCTB CHUJIBL.

Kunernueckass  sHepruss  MaTrepUalbHOW  TOYKHU. Teopema 00

U3MEHEHUU KHHETUYECKON YHEPIUHU.

[ToTennmanbHas sHeprus. lloTeHuuanbHas 3Heprus ynpyro JaegopMupoBaHHON
npyxuHbl. [loTeHmanbHas sHeprus Tena BOJIU3H MOBEPXHOCTU 3eMITH.



[loTeHunanbHbIe U HEMOTEHUUATIbHBIE CHIIBL. CBSI3b paOO0ThI HEMOTEHUUATBHBIX CHIT
C U3MEHEHHUEM MEXaHUYECKOM SHEPIUU CUCTEMBI TEJI. 3AKOH COXPAaHEHUSI MEXaHUYECKON
DHEPIHUU.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHME: BOAOMET, KONED,
NPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexo NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbomul

N3yuyenue abCOMIOTHO HEYIPYTOro yjaapa ¢ HOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOM SHEPTUH Tejla Ha
IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pusuka u tepmoaguHamuka Tema
1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TIOJOXKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUHU U HMX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. udbdysus. Xapakrep IBWKEHUS U
B3aUMOJECHCTBUS YaCTHUI] BellecTBa. MoJ1esi CTPOEHHUS ra30B, )KUAKOCTEN U TBEPBIX TEI
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieil. Macca u pasmepbl MOJIEKYI.
KommuecTBo Bemectna. [locrossHaas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmnepatyp
Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUH UJICATBLHOrO ra3a. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeHEe KHHETUYECKON
HHEPI'uM TEIJIOBOTO ABMKEHMs yacTull ra3a. [llkana temneparyp KenbBuHa. ['a3oBbie
3aKkoHbI. Y paBHeHue MenaeneeBa—Kianeiipona. 3akon JlansTona. M3omponeccsl B
UJICATbHOM T'a3e C TOCTOSTHHBIM KOJIMYECTBOM BeriecTBa. [ paduieckoe npeacTaBicHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu
OnBITHI, JOKA3BIBAIOIINE NUCKPETHOE CTPOCHHE BEIIeCTBa, (GoTorpaduu MOJICKYII
OPTaHUYECKUX COCITUHECHUN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHMSL.

Mopaens onbita [ITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.



Mopeinb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HAa CTEHKU COCYa.
OnbIThI, WJUTFOCTPUPYIOLIME YPABHEHNE COCTOSHUS UI€AIBHOTO r'a3a, U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Omnpenenenre Macchl BO3AyXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK]ly TapaMEeTPaMU COCTOSIHUS Pa3peKeHHOTO rasa.
Tema 2. Ocnosvl mepmoouHamuku

TepmonuHamuueckass  cucremMa.  BHyTpeHH:A SHEpPrus

TEPMOJIMHAMHYECKOW CUCTEMBI M CIOCOOBI €€ n3MeHeHUs. KoMuecTBO TEmIOoThl U
pabota. BHyTpeHHss S3HEprusi OJHOATOMHOI0O UI€AJIbHOTO ra3a. Bupl Temionepenayu:
TEIUTONPOBOHOCTh, KOHBEKIUS, U3IyYEHHE. Y I€JIbHAS TEMIIOEMKOCTD BEIIECTBA.
KonndecTBo TEIIOTH MpH TEIUionepeaaye.

[Tonstue 06 aguadatHoMm npouecce. [lepBblil 3akoH TepMoauHaMuKku. [IpuMenenue
IEPBOI0 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. I paduyeckas nHTepnpeTanus
paboTHI raza.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TennoBele MammHbl. [IpuHIUNBI 1EMCTBUSA TEIIOBbIX MaivH. [IpeoOpazoBanus
HHEPTUU B TEIJIOBBIX MamnHax. KoadpuimeHT noyie3sHoro AeiCTBUS TEILIOBOM MAITUHBI.
Hukn KapHo u ero ko3hPUIMEHT MOJIE3HOTO AEHCTBUSA. DKOJOTMYECKHE MPOOIEeMbl
TEIUIODHEPT € TUKH.

TexHuyeckne ycTpoMCTBa M MPAKTUYECKOE NMPUMEHEHNE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEN SHEPTUH Tela IPU COBEPILIEHUU padOThI: BBUIET MPOOKHU U3
OYTBUIKM TIOJ JCMCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JATyHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpAIs).

N3meHeHne BHYTpEHHEN dHEpPTuH (TeMIIepaTyphl) Tela IpH TEIIonepeaaye.

OmnbIT 110 anabaTHOMY pacIIMPEHUIO BO3/1yXa (OMbBIT C BO3AYIIHBIM OTHUBOM).
Mopenu mapoBoil TypOWHBI, JBUTATENs BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenne yaeapHOoN TEIII0EMKOCTH.

Tema 3. Azpecammusie cocmosanun éeujecmea. Mazosvie nepexoonvl
[Tapoo6pa3oBanue u koHAeHcarus. Mcnapenne u kunenue. AGCOTIOTHAS U

OTHOCUTEJIbHAsA BJIIAJKHOCTh BO31yXa. Hacenuennsrin nap. YjaenbHas
TeII0Ta mapooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT JIaBJICHHUS.
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TBépnoe Teno. Kpucraminueckue u amopgHsble Tesa. AHU30TPOIHS CBOWCTB
KpHUCTAJUIOB. Kunkue  kpucramibl. CoOBpeMEHHbIE — MaTepHalbl.
[InaBnenue W KpuCTAIM3aIMs. Y IeibHAas TerioTa miasineHus. Cyonumanus.

ypaBHCHHe TEIIOBOIr0 OajlaHca.
TexHuueckue YCTpOﬁCTBa U IMPAKTHYICCKOC IIPUMCHCHHUC. TUTPOMCTP U

TICUXPOMETP, KaJJOPUMETP, TEXHOJIOTHUH MOJTYyUYCHHUSI COBPEMEHHBIX MAaTepHUaJIOB, B TOM
YHUCIIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUHU.
Jlemoncmpayuu
CBoiicTBa HACHIIIICHHBIX TTAPOB.
Kunenue npu moHMKEHHOM JIaBJICHUU.
CnocoObl U3MEPEHUS BIAXKHOCTHU.
HaOmronenne HarpeBaHus W IUIABJICHHS ~ KPUCTAUIMYECKOTO  BEIECTBA.
JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul
N3MepeHne OTHOCUTENBbHOW BIIAJKHOCTH BO3yXa.

Paznen 4. danekrpoaunamuka Tema
1. dnekmpocmamuka

DJeKTpr3alusl Tel. DJICKTPUUECKUN 3apsan. [[Ba BHIA SIEKTPUUYECKUX 3apsioOB.
[IpoBOIHUKH, AUAIAEKTPUKH U TMOJTYNPOBOJHUKU. 3aKOH COXPAHECHUS SJIEKTPUUECKOTO
3apsaa.

B3aunmoneiictBue 3apsanoB. 3akoH Kynona. TodedHbId 3IEKTPUUYECKUN 3apsil.
DnekTpuueckoe noje. HanpsixEHHOCTh AIEKTpUYECKOro noss. [IpuHimn cyneprno3unnm
ANEKTPUYECKUX NoyieH. JIMHUM HAaNpsHKEHHOCTH 3JIEKTPUYECKOTO OIS,

PabGoTta cun anexktpocratudyeckoro moisia. Ilotenmuan. Pa3sHOCTh MOTEHIMATIOB.
[IpOBOIHMKM UM AUDIEKTPUKU B JJIEKTPOCTATUUECKOM Tmojie. [(udmekTpuueckas
MPOHHULIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. INEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

TexHuueckue yCTpOMCTBA UM IPAKTUYECKOE IPUMEHEHUE:  DIJIEKTPOCKOIL,
ANEKTPOMETP,  dBJEKTpOCTaTHuYecKas  3alluTa, 3a3eMJIEHHE  JJIEKTpONpHOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

BzanmopencTBre HaA3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

11



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAM IUIACTHH,
PacCTOSHUS MEXYy HUMH U AUDJIECKTPUUECKON MPOHUIIAEMOCTH.
OHeprus 3apsHKEHHOI0 KOHAEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYLIECTBOBAHUS JIEKTPUUYECKOrO TOKA. McToOuHMKH
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DIIEKTPUYECKOE  CONPOTHUBJIEHUE.  YNIEIBHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [[xoymns—Jlenna. MoOIHOCTh 3IEKTPUYECKOTO
TOKA.

DIIEKTPOJABHKYIIAS CUJIa U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHUKA TOKA. 3aKOH
Owma 171 oHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3ambikaHue.

DIIEKTPOHHAs! MPOBOAMMOCTH TBEPJBIX METAIIOB. 3aBUCUMOCTH CONPOTHBIICHHS
METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHAS U MIPUMECHAs MPOBOAUMOCTD MOJIYIPOBOIHUKOB.
CaoiicTBa p—N-niepexona. [lonynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOPAX U PacIuiaBax 3JIEKTPOJIUTOB. DIEKTPOJIUTHIECKAS
JIACCOIMALINS. DIIEKTPOIIU3.

DJNeKTpU4ecKuii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATENIBHBIN pa3psia.
Monnus. [1na3zma.

TexHuyeckne ycTpolcTBa U MPAKTHUYECKOE MTPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKH TOKA, AJIEKTPOHArpeBaTEIbHbIE MTPUOOPHI, AIEKTPOOCBETUTEIbHbBIC
npuOOphl, TEPMOMETP  COMPOTHBJICHUS, BaKyyMHBI JUOJN, TEPMHUCTOPHI U
(bhoTOpPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMTPOTUBIIECHUS IUJIMHIPUIECKUX TPOBOTHUKOB OT JJIMHBI, TIJIOIIA TN
MOINEPEYHOr0 CEYCHUS U MaTepuarna.

CwMelIaHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe  um3MepeHue  JIIEKTPOABHMXKYIIEHM  cwibl. KopoTkoe — 3aMbIKaHUE
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.
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OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.
Yuenuueckuii saxcnepumenm, nabopamopusie pabomul 3yuenue

CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne SIeKTpOABIKYILIECH CHJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmronenue anexTposusa.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 kiiacce oCyIecTBIsieTcs ¢ y4ETOM
COJIEPKATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMHu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Meowcnpeomemnvle nouamusi, CBSI3aHHBIE C HW3YYEHHMEM METOJOB HAay4YHOI'O
NO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, runores3a, puznueckas BeIUUYHHA, 3aKOH, TEOpUs,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, JHHEWHas (yHKUHs, mapadoda,
runepooia, X rpaduKy U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIMU HA OCHU KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABMIKEHHME B KUBOW mpupoae, Auddys3us, ocmoc,
TEIJI0O00OMEH JKUBBIX OpPraHU3MOB (BBl TEIUIONEpPEAauH, TEIUIOBOE pPaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEW M Tra3os,
AIEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpazoBaHue ABMXKEHUN C MCIIOJNB30BAHMEM MEXAaHU3MOB, YUET
TPEHUS B TEXHMKE, MOALIWITHUKYU, WCIIOJIB30BAHUE 3aKOHA COXPAaHECHHs HMMITYJIbCa B
TeXHUKE (pakera, BOAOMET W JpYTUE), ABUTATENIb BHYTPEHHErO CrOpaHMs, MapoBas
TypOHuHa, OBITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MOTYYEHHSI COBPEMEHHBIX
MaTepHayoB, B TOM YKCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJOTUH, AJIEKTPOCTATUYECKAs
3allnTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN IIPUHTED,
3JIEKTPOHArpeBaTeNbHbIE TPUOOPHI, FJEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KUITACC Pa3aeu 4. iIeKTPOANHAMHUKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

ITocTtosinHBIe MarauThl. B3ammonaencTBHE NOCTOSHHBIX MAarHuToB. MarumTHOE
noje. Bektop MarHuTHOW WMHAYKUMU. [IpUHIUI Cyneprno3uluM MAarHUTHBIX TOJICH.
Jlvanum marauTHOM MHAYKUWK. KapTuHA TMHAM MArHUTHOM UHAYKIIMU MOJIS TOCTOSTHHBIX
Mar"HuToB.
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MarauTHoe 1oje NpoBOAHMKA C TOKOM. KapTMHa NMHHMN MHAYKIMU MarHUTHOTO
OJIs1 AJIMHHOTO MPSIMOTO IMPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOITHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTena. BzanmoaelicTBre MpOBOHUKOB C TOKOM.

Cuna Awmrepa, e€ MOyJb U HaIlpaBJICHUE.

Cuna JlopeHiia, e€ Moyib U HarpaBlieHHe. JIBHKeHHE 3apsiKEHHOM YacTHUIlbl B
OJIHOPOJTHOM MarHuTHOM ToJie. Pabota cuibl JlopeHna.

SIBneHnE 3IIEKTPOMArHUTHOW MHAYKIMHA. [I0TOK BEKTOpAa MarHUTHOM MHIYKIIVH.
DNEeKTpOABMXKYLIAs CUJIAa MHIIYKIHH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu dapanes.

BI/IXpeBOG QJICKTPUYICCKOC IIOJIC. SHGKTpOI[BI/I)KYHIaSI Chujla HWHAYKIIHUU B
IMPOBOJHUKE, IBHKYIIECMCS ITOCTYIIATCIIBHO B OJJHOPOJHOM MAriuTHOM I10JIC.

[Ipasuio Jlenua.
NHayKTUBHOCTS. SIB1enue CaMOMHIYKLIHU. DIIEKTPOABKYIIIAS cujia
CaMOMHIYKIIVH.

3Hepr1/151 MAardMTHOI'O ITOJIA KaTYHIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHHYeCcKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHECHUE: MOCTOSIHHBIC MarHUTHI,
BJICKTPOMAarHHUTHI, 3JICKTPOJIBUTATENb, YCKOPUTEJIM  BJEMEHTApHbIX  YaCTHII,
VHAYKIIMOHHAA MEYb.

Jlemoncmpayuu
OmneIT Dpcrena.
OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.
JIvHMM UHYKIIUX MarHUTHOTO MOJIA.
B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.
Cuna Amnepa.
JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.
SIBiIeHME PIEKTPOMArHUTHON UHAYKIIUU.

IIpasuio Jlenua.
3aBUCUMOCTh JJIEKTPOABWKYIIEH CHJIBl MHAYKIUMU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol U3ydenue
MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanue neiicTBUsi IOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. MccienoBanue
SIBJICHUSI DJIEKTPOMArHUTHON WHAYKITUH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA
Konebartenbnas cucrema. CBOOOAHBIE MEXaHHUECKUE Konebanus. ['apMoHndeckue
kosnebanus. [lepuon, yacrora, ammnutyna u (aza xosnebanuit. [IpyXKMHHBIA MasSTHUK.
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MarteMaTuyeckuii MasiTHUK. YpaBHEHUWE TapMOHHMYECKUX KoieOanwii. IIpeBpaiieHue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiit KOoHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJICOAHUS B UCATbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXKIY MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
kosjebanusimu. Gopmyna TomcoHna. 3aKOH COXpaHEHUS YPHEPTUU B UACATBHOM
K0JIe06aTeTbHOM KOHTYPE.

[IpeacraBienre o 3aryxaroumx KoJieOaHUsX. BBIHYXJIEHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BeiHy ) AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

ITepemennslil TOK. CHHYCOMJAIbHbBINA IEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKA. AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAUEHNE CHJIbI TOKA Y HAIIPSKCHMUS.

Tpancpopmarop. I[IpousBoacTBO, Tmepemadya W MOTPEOJICHUE DIIEKTPUUECKOU
SHEPruM. OKOJIOTMYECKUE PHUCKH TIPU TPOU3BOJCTBE dJeKTposHepruu. KymbTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne ycTporucTBa M MPAKTUUYECKOE NMPUMEHEHUE: JJIEKTPUUYECKAN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu
Uccnenoanne mnapaMeTpoB KoJIeOATENbHOW CHUCTEMBbI  (TIPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHUK).

HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPSDKEHUS] OT BPEMEHHU) JJiA
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pesonanc mpu  mOCIENOBAaTEILHOM  COCIWHEHWU  PE3UCTOpPA,  KATYIIKH
WHIYKTUBHOCTH M KOHJICHCATOPA.

Mogenb TUHUY JIEKTPOTIepe1ayun.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

UccnenoBanue 3aBUCUMOCTH TIEPHOIa MaJIBIX KOJIEOAHUM TPy3a HA HUTU OT JJIUHBI
HUTU U MacChI Tpy3a.

HccnegoBanne nmepeMeHHOr0 TOKa B ILIEMHM M3 MOCJENI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumon. CkopocTb
pacrnpocTpaHeHus U JijiuHa BoJIHbL. [lonepeunble v poaoJibHbIe BOJIHBL. IHTEphepeHus
1 qudpakIys MEXaHMYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
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DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3Iy4YEHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, v B asmekTtpomarmuTtHOil BosiHE. (CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJH: OTPa)K€HUE, IMpeJIOMIICHUE, Moysgpu3aius, Audpakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lxama 37IEKTPOMArHUTHBIX BOJH. [IpuMeHEHHWE SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaAcHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckue yCTPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAs [IMAarHOCTMKA B TEXHUKE W MEIUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Te10 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH M 4acTOTOM
KOJICOaHMIA.

HccnegoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE,
noJisipu3arys, Iuppaxius, THTEpPEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe paClIpOCTPaHEHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera. ToUE€UHBIM UCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbI OTpakeHUsi cBera. llocTpoeHue u300pakeHUd B
IJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI IPEIOMIICHUS CBETa. AOCOIOTHBIN TTOKA3aTelb
npenomiieHus.  IlonmHoe BHYTPEHHEE oTpaxenue. [IpenenbHbIin yroma

MOJTHOTO BHYTPEHHETO OTPAKECHMUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB 6eoro ceera. LIger.

CoOwuparomiue U paccenBaroniye JuH3bl. ToHKas JruH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKas CWJIa TOHKOW JWH3BL [locTpoeHne wW300pakeHW B COOHMpAIOIMUX U
pacceuBaromux JimH3ax. PopMyra TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HAOJIOICHUS MakKCUMyMOB M MHHUMYMOB B HMHTEpP(EPEHIMOHHOW KapTHUHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.
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Hudpakiust cseta. HudpakiuonHas pemeéTka. YcloBUE HAOIIOACHHS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHHE: OUKH, JIyna, (hoToanmnapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsS ONTHKA, TU(PAKLIHOHHAS
pelIETKA, TOJIAPOUL.

Jlemoncmpayuu

[IpsMONMHENHOE pPacHpOCTPAHEHUE, OTPAXKEHHE W  IPEIOMIICHHE  CBETA.
OnTuyeckue mpuodopBkI.

[TonHoe BHyTpeHHEE OTpakeHUE. Mozesb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKOIIA.

Habnronenue nntepdepeHnu cBera.

Habmonenue audpakiuu ceera. Habmoaenue
JTUCTIEPCHH CBETA.

[TomydyeHue cnekTpa ¢ MOMOIIIBIO TTPU3MEL.
[Tonydenne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.
Hab6nronenue nonspusanum cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol
N3mepenue mokazaTens IpeIOMICHHS CTEKIIA.
HccnenoBanue cBoiicTB n300pakeHuit B muH3ax. Habmonenue
JMCTICPCHHU CBETA.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'pannipl TPUMEHMMOCTH KJIACCMYECKOM MeXaHukh. [locTynmaTel crnenuanbHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHME BPEMEHU M COKpAILECHHE
JUTUHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs3b MacCCHhI C BHGPFHGﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HaCTHUIIbI. BHCPFI/ISI ITOKOAI.

Paznen 7. KBantoBas pusuka Tema 1.
dnemenmul KBAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u sHeprun (HOTOHA C €T0 YACTOTOW. DHEPTHs U
UMITYJIBC (DOTOHA.

OtkpeiTiie u uccnenoBanue (oroaddexra. Ombiter A.I'. CtonmeroBa. 3aKOHBI
dboroaddexra. YpaBHenue OIiHmTeMHA 11 (Portodrddekra. «KpacHas rpaHHUIA»
doTorpdexra.
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JlaBnenne cBera. OnbiTel I1.H. JleOGenena.

XUMHUYECKOE ICUCTBUE CBETA.
Texnuyeckue yCTpOHWCTBAa U MPAKTHUECKOE TPUMEHEHHUE: (OTODIEMEHT,

dboToaTYMK, CoJIHeUHAasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMIHETO (GoTodddeKTa.
CBeToano.
Connednas Oarapest.

Tema 2. Cmpoenue amoma

Mopnenb atoma ToMmcona. OnbiThl Pesepdopaa no paccestHuio o-4acTHil.
[Inanerapuas monenb aroMa. [loctynatel bopa. M3nydenue u nornomieHue (GOTOHOB
IIPU IIEPEXOJIE aTOMa C OJHOTO YPOBHS DHEPTUM HA Apyrou. Buael cektpos. Ciektp
YPOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa wactuill. Bomubl ge bpounsa. KopnyckynsipHo-BoIHOBOM
JTyaJiu3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyYEHHE.
TexHuueckre yCTpOMCTBA U NMPAKTUYECKOE INPHUMEHEHUE: CHEKTPAIbHBIA AHAIU3

(cexTpocKoI), 1a3ep, KBAaHTOBbII KOMIBIOTED.
Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHedvyaThiX CIEKTPOB u3ydeHus. Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue nunHeituaToro cnekrpa.

Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKAa3bIBAIOIINE CIOXKHOCTh CTpoeHus  sjapa. OTKphITHE

paanoaktuBHOCTH. OnbITHI Pezepdopaa o onpeeneHnio cocraBa paguoakTUBHOTO
u3nydenus. CBoicTBa anbda-, 0eta-, raMMa-u3inydeHus. BiusHue paanoakTUBHOCTH Ha
JKUBBIE OPTAHU3MBI.

OtkpeiTHe TpoToHa W HeWTpoHa. Hykionnas wogaens sapa IelizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amMma-usiydeHue.
3aKOH paAuo0aKTUBHOTO pacraja.

DHeprus CBA3M HyKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl siipa.

SnepHbie peakuuu. [lesieHrue u CUHTE3 A1Iep.
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Snepusiii peakrop. TepmosiaepHblii cuate3. [IpodremMbl 1 MEPCHEKTUBHI SAEPHOIM
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI SIICPHON SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
@dyHaaMeHTalbHbIE B3auMOAeHCTBU. EqUHCTBO (pr3nuecKkoil KapTUHBI MHpA.
TexHHUecKHe YCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHUWE: JO3MMETp, Kamepa
Bunbcona, siaepHsblif peakTop, arToMHasi 6omoa.
Jlemoncmpayuu
CU€TurK MOHU3UPYIOIINX YACTHL.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomoi
HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OoTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPU3MKH

Oranbl pa3BUTHS acTpoHOMUM. [IpuKilamHOE M MHUPOBO33PEHYECKOE 3HAYCHHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAMMOE JIBUKCHHUE.

ConHeuHas cucrema.

Connne. ConHeunas akTUBHOCTh. McTouHuk 3Heprun ConHua u 3BE31. 3BE3/BI, UX
OCHOBHBIEC XAPAKTEPUCTUKU. /[narpaMma «CreKTPaIbHBIN KJIACC — CBETUMOCTBY. 3BE3BI
IJIABHOM NOCJIEN0BATENBHOCTH. 3ABUCUMOCTh «MACCa — CBETUMOCTBY JUIS 3BE3]] IJIABHOU
NIOCJIEIOBATENBHOCTH. BHyTpeHHEe cTpoeHue 3BE31. COBpEMEHHBIE NMPEACTABICHUS O
IIPOUCXOKIECHUH U 3BOJIFoMK COJIHIIA U 3BE3/. DTallbl )KU3HU 3BE3I.

Mnieunsiii [IyTs — Hama ["anaktuka. [Tonoxenue u npuxenue Connua B ['anaktuke.
Tunsl ramakTuk. PagroranakTuky U kBazapsl. YEpHbIE AbIPHI B IApax rajlakTUK.

Bcenennas. Paciuupenue Beenennoit. 3akon Xa66sa. Pazoeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenMuKkTOBOE M3TydEHHUE.
Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepeméunplie mpo0sieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

HaGmonenuss HEBOOPYXKEHHBIM TJIA30M C  HCIIOJIb30BAHHEM KOMIBIOTEPHBIX
NPUWIOKEHUH I ONpeIeTICHUS TIOJIOKEHHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3/11s1 CEeBEpHOT0 NOJIYIIAPUS U IPKHUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O06o0maroiiee NOBTOPEHUE

Ponb ¢pu3nku U aCTpOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMAIbHON U
THUECKON c(epax NeATeIbHOCTH YENIOBEKa, POJIb U MECTO (PU3UKU M aCTPOHOMHUHU B
COBpPEMEHHOW Hay4YHOW KapTHHE MHpa, Pojb (pusmueckod Teopun B (POPMHUPOBAHUU
IpEJCTaBICHUNA O (PU3MUECKOH KapTHMHE MUPA, MECTO (PM3MYECKON KapTUHBI MUpa B
o0IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O PUPO/IE.
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MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢puszuku 06a30Boro ypoBHs B 11 kiacce ocyIecTBisieTcs ¢ y4EToM
CoJIep KaTelIbHbIX MEXKITPEAMETHBIX CBSI3€H C KypcaMHu MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpaduy U TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHU: SBJICHHUE, HAYYHBIH (DakT, runoresa, Gpusnueckas BeIUYHHA, 3aKOH, TEOPUS,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (PyHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl M HX MPOCKIHH HAa OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOIHBIC
AJIIEMEHTAPHBIX (PYHKUWN, MPU3HAKU NOJ00MS TPEYTOJBHUKOB, ONPEAEICHUE TUIOIAAN
I0CKUX uryp u oobéma Ted.

buonocus: >nekrpuyeckue sIBICHUS B )KUBOW MPUPOJIE, KOJIEOATEIbHBIE ABUKEHUS
B KMBOW MpPUPOJIC, ONTUUYECKUE SBJIECHUS B KUBOW NPUPOJE, ACUCTBUE paaualud Ha
JKUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAss CTPYKTypa TBEPIBIX TEl,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEMIETKH, CIEKTPAIbHBIA aHAU3.

l'eoepagusa: MarHUTHBIE TONIOCA 3E€MJIH, 3aJIEKW MArHUTHBIX Py, (HOTOCHhEMKA
36MHOM NTOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSICEHUMN.

Texnonoeusi:  NWUHUM  BJEKTpONEpenady, TCEHEpaTop IEPEMEHHOr0  TOKa,
AIEKTPOABUTATENb, HHAYKIMOHHAS TI€Yb, Paaap, paIUONPUEMHUK, TEIEBU30p, AHTCHHA,
tenedoH, CBYU-nieus, MpOEKIIMOHHBIH allnapaT, BOJIOKOHHAS ONTHKA, COJTHEYHAs OaTapes.
IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBHIETI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «du3nka» Ha YPOBHE CpEIHETO OOIIEro
oOpazoBanus (0a30BbIi ypOBEHB) JOHKHO OOECHEUYUTh JOCTHXKEHHUE CIIEAYIOIINX
JMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydeOHoro mpeamera «Duzuka» ITOHKHBI
OTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYYalONIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIeCTBa, PACIIMPEHHE >KU3HEHHOTO OIBITA U OIbITA
JIESITEILHOCTH B TPOILIECCE pEANM3AlMU OCHOBHBIX HAINpPABICHUM BOCIUTATEIBHOU
JCSATCIIBHOCTH, B TOM YHCJIE B 4acTH: 1) rpaskIaHCKOro BOCIIUTAHUS:

C(I)OpMHpOBaHHOCTB Fpa}KﬂaHCKOﬁ ITO3UITHUHN 06yan0mer0c5I KaK aKTUBHOI'O 1

20



OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA;

NPUHATHE  TPAAWIIMOHHBIX  OOIIEYETOBCUYCCKMX  TI'yMaHHCTHYECKHX |
JIEMOKPAaTUYECKUX IIEHHOCTEH, TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B
UHTEpecax rpaKJaHCKOTO

06HICCTBa, Y4aCTBOBATH B CAMOYIIPABJICHHUH B O6p3.30B3T€J'II:HOﬁ opraHu3alnv, YMCHHC
B3aHMOHCﬁCTBOBaTB C ComraJIbHBIMHA MHCTUTYTaMU B COOTBCTCTBHUH C UX

GyHKUMSIMU UM Ha3HAYEHUEM; TOTOBHOCTh K TyMaHUTapHOW H
BOJIOHTEPCKOM NEeSITENbHOCTH; 2) NATPUOTHYECKOT 0
BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW HWJIEHTUYHOCTH, NaTPUOTU3MA,
LIECHHOCTHOE OTHOLIEHHUE K T'OCYAAPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUSIM

POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHUS:

c()OPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMS, OATUYECKOIO  IOBEJCHUS;
CHOCOOHOCTh OLIEHUBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B AESATEIBHOCTUA YUYEHOTO;
OCO3HaHWE JIMYHOTO BKJIAJAa B TIOCTPOCHHUE YCTOHUMBOTO Oyaymiero; 4) 3¢TeTH4ecKOoro
BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYast 3CTETUKY Hay4YHOI'O TBOPYECTBA,
pUCYLIEro (PU3NYECKO HayKe;

5) Tpy10BOr0 BOCIIUTAHMS:

WHTEpPEC K Pa3IMYHBIM cdepaM MpodeCcCHOHANBHON ACATEIBPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyyIien
npodeccun W peann30BBIBAaTH COOCTBEHHBIC JKU3HEHHBIC TUIAHBI; TOTOBHOCTh U
CIIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BaHUIO B 001aCTH (PUBUKH

Ha MPOTSKCHUU BCEH KU3HU; 6)
IKOJIOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH IKOJIOTUUECKON KYIBTYPhI, 0CO3HAHHE TTI00ATTLHOTO XapakTepa

HKOJIOTHYECKUX MPOOJIeM; MUIaHUPOBAHUE U OCYIIECTBICHHUE ACHCTBUN B OKpY>KalOIIEH
cpeze Ha OCHOBE

3HAHHUA LEeJIeH YCTOWUYMBOIO pa3BUTHUs YEJIOBEYECTBA;
Pacmmpenue omnbiTa AeSTEIBHOCTH IKOJIOTMYECKOW HANPABIECHHOCTH HAa OCHOBE

UMEIONUXCS 3HAHUN 110 (pr3uKe; 7) HeHHOCTH HAYYHOT0 TMO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
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pasBUTHUA (bHBquCKOI;'I HayKH,; OCO3HAaHNC ICHHOCTHU HaquOI)'I ACATCIBHOCTH, TOTOBHOCTB
B IIPOLHCCCC HIYUCHUA (1)I/IBI/IKI/I OCYHICCTBIIATL IIPOCKTHYIO H HCCICHAOBATCIILCKYIO
ACATCIIbBHOCTb MHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUSA Ba3oBbie
JIOTHYeCKHe JeHCTBUSA:
CaMOCTOSITEeNIbHO (DOPMYJIMPOBATh U aKTyaJU3UPOBATh MPoOJIeMy, pacCMaTprBaTh
ee BCCCTOPOHHC, OIIPCACIIATH LHCIN ACATCIIBHOCTH, 3a1aBaTh IIapaMCTPhl U KPUTCPUHU UX
AOCTHKCHUA, BBIABJIITH 3aKOHOMCPHOCTH M IIPOTHBOPCYHA B PaCCMATPHUBACMBIX
bu3nYecKux
SABJICHUAX, pa3pa6aTI>IBaTB IJIaH PCIICHUA HpO6H€MI>I C yT{éTOM aHaJIn3a UMCIOIINXCA
MAaTCpUAJIbHBIX W HCMATCPUAJIBHBIX PECYPCOB; BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTD,
OLOCHMBATb COOTBCTCTBUC PC3YJIbTATOB
oeJIsiM, ONCHUBATh PUCKH HOCJIGIICTBI/Iﬁ ACATCIbHOCTH; KOOPAWMHHUPOBATH U BLIIIOJIHATDH
paboTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO U

KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;, Pa3BUBATh KPEATHMBHOE MBIILICHHUE
IpU PCEIICHWHM JKU3HEHHBIX MpoOieM. ba3oBble Hccien0BaTeIbCKUE
NeUCTBHUA.

BJIIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOUYEBBIMU MOHATUSIMU U METOJIAMU
(bu3nuecKoil HayKHW; BIaJ€Th HABBIKAMHM Y4YEOHO-HCCIEIOBATEIbCKONM M TPOEKTHOM
JEATEIIBHOCTH B 00JIACTH (DPU3HKHU, CIIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY
MTOMCKY METOJIOB PEIICHUS 3a/1ad (U3UISCKOr0 COASP KaHUs, TPUMEHCHHIO Pa3IHnIHbIX
METOJOB MO3HAHMS;

BJIQJIETh BUJAMU  JICSITEIBHOCTH IO TMOJIYYEHHIO HOBOIO 3HAHUA, €ro

MHTEPIIpEeTalNU, TPEoOPa30BAHUIO U TPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTyalUsIX, B
TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKHU; BBISBIATH IPUYUHHO-
CIIEICTBEHHBIEC CBSA3M M aKTyaJM3WPOBATH 3a/lady, BBIIBUTaTh TMIIOTE3y €€ pelIeHMs,
HaXOAMUTh apryMEHTHI JJIs1 JOKa3aTeIbCTBAa CBOMX YTBEPKACHUM, 3a71aBaTh apaMeTphl U
KPUTEPUH PEILICHUS; aHAIM3UPOBATH MOJYUYECHHBIE B X0/I€ PEUICHUS 3a/1a4u PEe3yJIbTAaThI,
KPUTHYECKH

OLICHMBATh X JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX; CTABUTh

1 (opMyTUPOBaTh COOCTBEHHBIE 337]a4H B 00pa30BaTEILHOM

JESTEIIbHOCTH, B TOM YHCJIE ITPU U3yUyeHUH (PU3HUKH; 1aBaTh OLIEHKY HOBBIM CUTYALIUSM,
OLICHMBATh MPHOOPETEHHBIM OMNBIT; YMETh MEPEHOCUTHh 3HAHUS MO (U3HKE B
IPAKTUYECKYIO 00JIaCTh KU3HEACITEIbHOCTH; YMETh HUHTETPUPOBATh 3HAHUS U3 Pa3HbIX
IpeIMEeTHBIX 00JacTeil; BBLABUIaTh HOBbIE UJEH, MPEASIaraTb OPUTUHAIBHBIC MTOAXO0/IbI
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U PEIICHUS, CTaBUTh MPOOJIEMBI U 3aJla4yH, OMyCKAIOIINE aJbTEPHATUBHBIC PEIICHUSI.
Pa6ora ¢ unpopmanmeii:

BIAJCTh HAaBBIKAMHU TMOJy4YeHUs HWHOOpPMAIUU (PU3WYECKOTO  COACPKAHUS
U3 HCTOYHHMKOB pa3HBIX THIIOB, CAaMOCTOSITCIIBHO OCYIICCTBIISTh IIOWCK, aHaJIu3,
CHUCTEMATHU3AIIMIO M HHTEPIIPETAIINIO0 HH(POPMAIIUU Pa3IMIHBIX BUIOB U (popm
IIPC/ICTABIICHUS; OIICHUBATh JOCTOBEPHOCTH

uHpopManmy;

UCII0JIB30BaTh CPEACTBA HH(DOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHHA B
pEIICHUN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3allMOHHBIX 3ajad c
coOmoicHueM TpeOOBaHWI  SPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHus, IMPAaBOBBIX M ITHYCCKMX HOPM, HOPM HHOOPMAIIMOHHOU
0€30macHOCTH; CO37aBaTh TEKCThI (PU3UYECKOTO COACPKAHUS B PAa3IMUHBIX opMaTax ¢
y49éTOM Ha3HaueHWs WHOOpPMAIMU W IEJICBON ayIuTOpWH, BBIOWpas ONTHMAIIBHYIO
dbopMy NpencTaBICHUS U BU3yaTU3aIUH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA:

OCYUIECTBJIATh OOLIEHHE Ha YpOKax (PU3MKUM U BO BHE-YPOUHOH NE€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CUTYyallUd M CMSATrYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAHNUEM S3bIKOBBIX
CPEACTB; MOHUMATh U HCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOM W MHAMBUILYAIbHOU

paboThI; BEIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JECHUCTBUN C y4ETOM OOIIHX

UHTEPECOB,
¥ BO3MOKHOCTEM Ka)KI0TO YieHa KOJUIEKTHBA;

IIPUHUMATB LEJIM COBMECTHOMU JEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH
JEUCTBUS O €€ NOCTHKEHUIO: COCTABIIATH IIJIAH IEMCTBUN, PACTIPENEIIATH POJIM C YUETOM
MHEHUIl y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl COBMECTHOM paboOThl;  OLCHUBATbH
KaueCTBO CBOET0 BKJIAJIa M KaXKJOr0 YYaCTHUKA KOMAH/IbI B OOLIUI
pe3yapTaT Mo pa3paboTaHHBIM KPUTEPHSIM; TMpeAsiaraTb HOBBIE MPOEKTHI, OLIEHUBATH
UM C TO3ULUU HOBHU3HBI, OpPWUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;
OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B PA3JIMYHBIX CUTYalMX,

MMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HWHHUIIMAaTUBHBIM.

PeryasiTuBHBIE YyHHUBeEpPCAJIbHbIE YUYeOHbIE 1eCTBUS
Camoopranusanus:
CaMOCTOSTEIILHO OCYIIECTBIISATh TO3HABATEIBHYIO IEATEILHOCTh B 00JaCTH (DU3UKH

U aCTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4H;
CaMOCTOATENIbHO COCTABJISITh IUIAH PELIECHUs PACYETHBIX U KAUECTBEHHBIX 3a/ad, IJIaH
BBINIOJIHEHUS TIPAKTUYECKON pabOThl C y4ETOM HMMEIOUIUXCS PECYpPCOB, COOCTBEHHBIX
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BO3MOXKHOCTEH U MPENNOYTEeHUH; JaBaTh OLEHKY HOBBIM CUTYAIHsIM; PACUIUPATH PAMKHU
y4eOHOTO IMpenMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; NeslaTh OCO3HAHHBIA BBIOOD,
apryMEHTHPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD
3a pelIeHue; OLICHUBATh

MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U TIPOSIBIICHUIO SPYIUIIMH B 001aCTH (PU3UKH,
HOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIA HMHTE/VIEKT: JaBaTh OLEHKY HOBBIM CHTYallUsIM,

BHOCUTBH KOPPEKTHUBBI B I€ITEIILHOCTD,

OLICHMBATh COOTBETCTBUE PE3YyJbTAaTOB LIEJIAM; BJIaJE€Th HABBIKAMH I103HABATEIbHOU
pedieKCHH KaK 0CO3HaHUs COBEPIIAEMbIX

JEWCTBUM U MBICIHUTENBHBIX ITPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUM; HCIIOJIB30BAThH
npuémbl peIeKCUu s OLEHKH CUTYallud, BEIOOpa BEPHOTO

peuIeHus; yMETh OLIEHHWBAThb PUCKM W CBOEBPEMEHHO IPUHHAMATH PEIICHUS IO HUX

CHW)KEHUIO; IPUHUMATh MOTHBBI U apTyYMEHTHI IPYTUX IIPU aHAINA3E PE3YyJIbTaTOB

NEeSATEIbHOCTH; IPUHUMATD €051, TOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI M aPTYMEHTHI APYTHUX [IPY aHAJIU3€E PE3YJIbTAaTOB JEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO JPYTUX HA OLIMOKH.

B mpouecce AOCTHXEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOTPAMMBI  II0
bu3uKe U151 ypOBHS CPEIHETO 00IIEro o0pa3oBaHus y 00y4aroluxcs COBEPIICHCTBYETCS
HMOLIMOHAJIBHBIN UHTEIIEKT, IPEANoaralouil cChopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAJIBHOE
COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTHS COOCTBEHHON dYMOIMOHAIBHON c(hephl, ObITh
YBEPEHHBIM B ce0e; CaMOperyjJMpoBaHus, BKIIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K
HMOLIMOHAIBHBIM HW3MEHEHUSM U TMPOSBIATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHE MOTHBAIIMM, BKJIOYAIOIIECH CTPEMJICHUE K JOCTHKEHHMIO LEIH U YCIEXY,
ONTHUMM3M, WHULIIMATUBHOCTh, YMEHHE JECHCTBOBATh, UCXOJ U3 CBOUX BO3MOKHOCTEH;
HMIIATUH, BKIIIOYAIONMIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHHE JIPYTHUX,
YUUTHIBATh €r0 IMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHNIO; COLMAIBHBIX HABBIKOB, BKJIOYAIONIMX CHOCOOHOCTh BBICTpAaUBAaTh
OTHOUIEHUS

C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kjacce mnpeamMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

24



JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMHUPOBAHUH
COBPEMEHHOW HAyYHOM KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUM, B MTPAKTUYECKON JIEATEbHOCTH JIOJIEH; YUUTHIBATh TPAHUILIBI IPUMEHEHUS
M3YYCHHBIX (DU3UYECKUX MOJIETIeH: MaTepualbHas TOYKa, WHEpIMajdbHas CHCTEMa
oTcuéra, a0COJIIOTHO TBEPJIOE TEJI0, UJICaTBHBIN I'a3, MOAEIINU CTPOSHUS Ta30B, JKUJIKOCTEN
U TBEPIBIX TEJ, TOUCYHBIM DJICKTPUUECKHUM 3apsij MpH PEIIeHUH (PU3MUECKUX 3aad;
pacno3HaBaTh (PU3UYECKUE SBICHUS (MPOIECCHI) U OOBICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKHU,  MOJEKYJSIPHO-KMHETUYECKOW  TEOpUM  CTPOCHUS  BEUIeCTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MNPSIMOIMHEHHOE NBUKEHUE,
CBOOOJIHOE MaJIeHUE TeJl, ABMKEHUE MO OKPYKHOCTHU, UHEPIUS, B3aUMOJICUCTBUE Tell,
muddy3us, OpOyHOBCKOE JBMKEHHUE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
o0b€éMa Teld TpU HarpeBaHuM (OXJAXIACHUHU), TEIJIOBOE pPAaBHOBECHE, HCIAPCHHUE,
KOH/JICHCAIus, TJIaBJICHUE, KpPUCTAILIA3AUsA, KUTIEHUE, BIIAYKHOCTh BO3/1yXa, OBBIIICHUE
JaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXK]Y MapaMeTpamu
COCTOSIHUA Ta3a B H3O0MPOLECCaX, AJIEKTpHU3alus Tell, B3aUMOJEHCTBHE 3apsIOB;
OIMKCHIBATh MEXAHUYECKOE JBUKEHHUE, UCTIOJIb3Ys (DU3NYECKHE BEJIMUMUHBI: KOOPJAUHATA,
yTh, IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIa, HMITYJIbC Tela,
KMHETHYECKasi DHEPIus, MOTEHIIMAIbHAs YJHEPTUsl, MEXaHUUECKas paboTa, MexaHU4ecKas
MOIIIHOCTD; MIPH ONKUCAHUU MPABUIBLHO TPAKTOBATHh (DU3UYECKUN CMBICH HCIIOJIH3YEMbIX
BEJIMUMH, UX 00O03HAYEHUS] M €AUHUIIbI, HAXOJUTh (YOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(PM3UUECKYIO BEIMUMHY C JPYTUMH BEINYHHAMY;

ONKMCBHIBATh U3YYEHHBIC TETIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBICHUS, UCTIOJIb3YS
bu3nYecKue BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIIEpaTypa, CPEIHAS KUHETUYECKas YHEPTUs
Xa0TUYECKOTO JIBMKEHUS MOJIEKYJ, CPEOHEKBAAPATUYHASA CKOPOCTh  MOJIEKYII,
KOJIMYECTBO TEIIOThI, BHYTPEHHSSI SHEprusi, padbora raza, KodQOUIMEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOTO JBUTATENIS; MPU OMHCAHUHM MPABWIBHO TPAKTOBATH (HU3UUECKUIN
CMBICJI HCIOJB3YEeMbIX BEJIWYWH, UX OOO3HAYEHUS U €IUHMIIbI, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIOIUE JTaHHYIO (PU3WYECKYIO BEJIMYMHY C JIPYTUMH BEJIMYMHAM; OMUCHIBATH
M3yYECHHBIE 3JIEKTPUYECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKHE
sBJCHUSL (TPOLIECCHI), MCIOJIB3YSl (U3UYECKUE BEIMYMHBI: AJICKTPUUECKUN 3aps,
AIEKTPUYECKOE MOJIE, HAPSHKEHHOCTD IT0JIS, MTOTEHIMAJ, Pa3HOCTh NMOTEHIIMAJIOB; IpU
OMMCAHUU TPABWIHHO TPAKTOBATh (PUBMUECKUNA CMBICI HCIOJIB3YEMbIX BEJIMYHUH, HUX
0003HaYCHUSI M €UHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEITMYMHY C JPYTUMU BEJIUYMHAMU; aHATU3UPOBATh (PU3NYECKHUE TTPOIIECCHI U SBIICHUS,
UCIIOJIB3YA (PU3HUECKHE 3aKOHbI
YW TPUHLMIBL 3aKOH BcemupHoro tsrorenus, [, II m III 3akonsl HeroToHa, 3akoH
COXpAaHEHHUS MEXAaHWYECKOW OSHEpPruu, 3aKOH COXPAHEHHS MMITYJIbCa, MPUHIUII
CyNEpIO3ULUA CWJI, MPUHUWII PABHONPABUS HWHEPLHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, T'a30BBIE 3aKOHBI, CBS3b
CpellHEel KWHETUYECKOM HHEpPruM TEIUIOBOIO JIBMXKEHMSI MOJIEKYJ ¢ aOCOIIOTHOMN
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TEMIEPATypOil, MEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsna, 3akoH KyioHa, mpu 3TOM pa3iaudarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTEMaTU4YeCKOe BbIPAKEHUE U YCJIOBHS (TpaHulbl, 00JaCTH) MNPUMEHUMOCTH;
OOBSCHATH OCHOBHBIEC MPUHIIUIIBI ICHCTBUSI MAIIIUH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; paziuyarh YCIOBUS UX O€30MacHOr0 HCIOJB30BaHUS B IOBCEIHEBHOU
JKU3HHM,  BBIMOJHATH HKCIEPUMEHTHI 1O HCCIEAOBAaHUIO (PU3MYECKUX SBICHUU U
IPOIIECCOB C HCIHOJIb30BAaHUEM TPSIMBIX, M KOCBEHHBIX HW3MEPEHHUIl, NpPU STOM
dbopmynHupoBaTh MpoOieMy/3alauy M TUIOTE3y Y4YEOHOTO JKCIEpUMEHTa, COOHpaTh
YCTAaHOBKY U3 MPEIJIOKEHHOI0 000pYyIOBaHMS, IPOBOJUTH OMBIT U (POPMYIHPOBATH
BBIBOJIBI; OCYIIIECTBIIATh MPSMbIC U KOCBEHHBIC M3MEPEHUS (PU3UICCKUX BEIMYHH, ITPU
HTOM BBIOMPATHh ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U UCTOJIB30BATh U3BECTHBIE METO/IbI
OLICHKH TOTPEIIHOCTEeH M3MEPEHHH; UCCIEe0BaTh 3aBUCUMOCTH MEXIY (DU3HMUEeCKUMU
BEJIMYMHAMHU C HCIOJB30BAaHWEM IMPSIMBIX HW3MEPEHHH, MPU ATOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThI MOTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH
B BUIe TaOIUIl ¥ TpaUKOB, AETaTh BHIBOABI 110 Pe3yIbTaTaM MUCCIICJOBAHUS, COOIIOIATh
npaBuia 0€30MacHOro Tpy/ia MPH MPOBEICHUN UCCIICIOBAHUM B paMKax
y4e0HOTO AKCIIEPUMEHTa, Y4eOHO-MCCIeA0BATEIhCKON U MPOEKTHOM ACSITEIHHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpAaTOPHOTO 000PYIOBAHUS; pEIIaTh
pacuéTHbIe 3a/la4l C SBHO 3aJaHHOW (DPU3MYECKOW MOJEbI0, HCIONB3ys (PU3nYecKue
3aKOHBI W TPUHIMIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3aJa4yd BbIOMpaTh (PU3UUECKYIO
MOJI€JIb, BBIAEISATh (U3UUECKUE BEIMUMHBI U (hOPMYJIbI, HEOOXOIUMBIE ISl €€ pelleHus,
POBOAUTH PAcu€Thl M OLIEHUBATh PEaJbHOCTh MOJYYEHHOTO 3HAYCHUS (U3UIECKOU
BEJTUYNHBL; peniarhb KaueCTBEHHbIE 3a/1auu: BBICTPANBaTh JIOTUYECKH
HENPOTHUBOPEUMBYIO IIEMOYKY pPACCYXIEHHUH C ONOpOil Ha HW3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PM3HUECKUE SIBICHUS; UCTIOIB30BaTh MIPH PEUICHUH yUeOHBIX 3a71a4
COBpEMEHHbIE€ NH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIs TIOUCKA, CTPYKTYPUPOBaHUS, MHTEPIIPETAIIMU U TPECTABICHHUS
y4eOHOM ¥ HAYYHO-TIOMYJISIPHON WH(GOPMAITNH, TOJTYYEHHON U3 Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOIyIaeMy0 HHGOPMAIIHIO; TPUBOIUTH MPUMEPHI BKJIa1a
POCCHICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB

B Pa3BUTHE HAYKH, 0OBSICHEHHE MPOIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHIA; UCTIOIB30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HUKE B TOBCEAHEBHOM KU3HU

Uist obecriedeHus 0€30MacHOCTH MpU OOpalieHuu ¢ OpudopaMu M TEXHUYECKUMHU
yCTpOMCTBaMH, IJIsi COXpPAHEHMsI 30POBbS U COOJIIONECHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUSI B OKpYXaromie cpene; paboTaTh B TPYIE C BBIMOJTHCHUEM Pa3TUYHBIX
COLIMAJIBHBIX pOJIeH, IUTaHUpOBaTh pabOTy TpPyNNbl, PALUOHAIBHO paCIpeaessTh
00SI3aHHOCTH U TJIAaHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO
OLIEHMBATh BKJAJ KaXJOTO U3 YYaCTHUKOB TPYNINBl B pEIIEHHE paccMaTpUBaeMOn
poOJIEMBI.
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K koniy obyuenuss B 11 kjacce mpeaMmeTHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax poiib U MecTo (u3uku B (HOPMHUPOBAHUH
COBPEMEHHOW HAyYHOM KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIbHOCTH JIFOAEH, LEIOCTHOCTh W E€OUHCTBO
(bU3MYEeCKON KapTUHBI MAPA; YYUTHIBATH TPAHUIIBI TPUMEHEHUS N3YICHHBIX (PU3MUECKHIX
MOJIeJIEN: TOUSYHBIHN
ANEKTPUUECKUH 3apsij, Jy4Y CBETa, TOYCUHBIA UCTOUHUK CBETA, SJIEpHAsi MOJENb aToMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO siipa TP pelieHuu (PU3WYecKux 3ajad; pacrio3HaBaTh
(dbuznyeckue BIeHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKHI
¥ KBAaHTOBOM (DU3UKHU: DJIEKTpUUECKAs TPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XUMUUYECKOE,
MarHUTHOE JEHUCTBUS TOKA, B3AMMOJCHCTBUE MAarHUTOB, DJICKTPOMArHUTHAS UHIYKIIHS,
JNEWCTBUE MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM U JABWXKYUIMHCA 3apsi,
AJIIEKTPOMArHUTHBIE KOJIEOAHWS U BOJIHBI, MPSIMOJUHEHHOE PACIPOCTPAHEHHE CBETA,
OTpaXEHHE, TMpeJoMIICHHE, HHTepepeHIus, Audpakius ¢ TMOJISpU3alUsl CBETa,
nucnepcusi cBera, (GotodnekTpudeckuil dpdext (hoTodrPdekrt), cBETOBOE NaBIICHUE,
BO3HUKHOBEHHUE JINHEHYATOTO CIIEKTpa aTOMa BOJI0PO/ia, €CTECTBEHHAS U UCKYCCTBEHHAs
PaIMOaKTUBHOCTB;

OTIHMCHIBATh H3yUEHHBIC CBOMCTBA BEIIECTBA (IJICKTPUUECKUE, MATHUTHBIE,
ONTUYECKHUE, DICKTPUUECKYIO MPOBOJAUMOCTH PA3IUYHBIX CPEa) U DIEKTPOMATrHUTHBIE
sBJIeHUs (TIPOIIECChl), UCTIONB3Ys (PU3NUECKUE BEIMYUHBL: JIEKTPUUECKUN 3apsi, cuja
TOKa, OJJIEKTPUYECKOE HAaNpsDKEHUE, JJIEKTPUUECKOE COMPOTUBIICHUE, Pa3HOCTh
MOTEHIINAJIOB, SJICKTPOABUKYIIasl Chjla, padoTa TOKA, HHIYKIMS MATHUTHOTO TIOJIS, CHJTa
Awmrnepa, cuna JlopeHua, HMHIYKTUBHOCTb KaTYIIKHU, 3HEPIUs HIIEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, MMEPUOJ] U YacTOTa KOoeOaHUil B KOJeOaTeIbHOM KOHTYpE, 3aps U
CHJla TOKa B MpOIECCE TapMOHUYECKUX HJIEKTPOMATHUTHBIX KojeOaHu#, (okycHoe
paccTossHME W ONTHYECKas Cuja JIMH3bl, NPU ONUCAHUM NPABWIBHO TPAKTOBATh
(bu3MYECKU CMBICT UCTIONB3YEMBIX BEIMYHMH, UX 0003HAYCHUS U €IUHUIIBI, YKa3bIBATh
(GbopMyIibl, CBS3BIBAIOLIUE JAHHYIO (U3UYECKYIO0 BEIUYHMHY C JPYTUMHU BEJIUYMHAMU;
ONKCHIBATh HM3yYEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLIECCHI, WCIMONB3Ys (hHU3UUECKUE
BEJIMUMHBI: CKOPOCTB DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, YHEPTHSI
U UMITYJIbC (OTOHA, IEPHUOJ MTOJTypaciiaja, SJHEPTHsl CBSI3U aTOMHBIX SIJIEp, IPU OMUCAHUH
MPABIJILHO TPAKTOBATH (U3MUYECKUN CMBICI UCTIONIB3YEMbBIX BETUYHH, X 0003HAUCHUS U
eIMHULIbI, yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEIMYMHY C
JPYTMMH BEJIMYMHAMU, BBIYHUCIATH 3HAU€HUE (PU3NUECKOW BEIMYMHBI, aHAIU3UPOBAThH
dbuznyecKre IpOIECChl U SBJICHMUS, UCONB3Ys (PM3HMUECKHUE 3aKOHBI M IPUHITUIIBL: 3aKOH
Owma, 3aKOHBI MOCJEI0BATENBHOTO U MapalIeIbHOTO COSAMHEHUS MPOBOAHUKOB, 3aKOH
Jbxoyns—JleHna, 3aKkOH SJEKTPOMATHUTHOM HMHIYKIMH, 3aKOH HPSIMOJIMHEHHOTO
pacmnpocTpaHeHHUs] CBETa, 3aKOHBl OTPAKEHUS CBETa, 3aKOHBI IMPEJIOMIICHHS CBETa,
ypaBHeHHe OWHmTeHa M1 (oTodddexTa, 3aKOH COXpPaHEHHUS SHEPTUH, 3aKOH
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COXpaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHHsI AIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUS
MaccoBOIO 4HMcia, HOCTylaTel bopa, 3akoH pajiMOakTUBHOIO pacmnajaa, MpU 3TOM
pasnuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAXKEHUE WU
yclIoBHs (IpaHMIbl, OOJACTH) MPUMEHUMOCTH; OIPENENSATh HANpPABIECHUE BEKTOpa
MHAYKIIMA MarHUTHOTO TOJISl IPOBOJIHUKA
C TOKOM, cuibl Ammnepa u cuibl JlopeHIa; CTpOUTh W OIKCHIBaTH H300pa’KEeHUE,
CO3/1aBa€MO€ TUIOCKUM 3€pKajoM, TOHKOH
JMH30M; BBIMIOIHATH OKCIEPUMEHTHI 10 HWCCICNOBAHUIO (PU3NYECKUX SBICHUM U
IIPOLIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHHI: MPU 3TOM (POPMYIUPOBATH
npobiieMy/3afjauy M TUIOTE3y Y4YEOHOIro 3KCHEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJIOKEHHOIO 000pYAOBaHUSA, NPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOIBL
OCYUIECTBJIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3MYECKUX BEJIHMYMH, MPU STOM
BbIOMpaTh ONTUMAIbHBIA CHOCOO HM3MEPEHHsS M HCIIOJIb30BATh W3BECTHBIE METO]IbI
OLICHKH MOTPEIHOCTEN U3MEPEHUI; UCCIEA0BATh 3aBUCUMOCTH (PU3UUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHHI: TpPU 3STOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcHpoBaTh pe3ysbTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEJIWYMH B BUAEC
Ta0IHIl U TPAaUKOB, AEJIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TPy/la P MPOBEICHUN UCCIIEIOBAHUM B paMKax

y4e0HOr0 AKCIEPUMEHTa, Y4eOHO-UCCIeI0BATEIbCKON U MPOEKTHOM AESITEIbHOCTH C
UCII0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U JJA0OPATOPHOTO 000PYI0BAHHUS; pEIIATh
pacuéTHbIEe 3a/la4il C SBHO 3aJJaHHOW (PU3MUECKON MOJIEJbI0, UCHONb3Yys (PU3NUYECKHUE
3aKOHbl W TPUHLMUIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3aJaud BbIOMpaTh (PU3UUECKYIO
MO/I€JIb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (POPMYJIIbI, HEOOXOIUMBIE N1JIs1 €€ PelleHNUs,
IPOBOAUTH PAcu€Thl U OLEHUBATh PEAJbHOCTh IMOJYYEHHOTO 3HAYEHUs (U3NYECKOU
BEJINYMHBIL; pemarhb KaueCTBECHHBIC 3a1a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEYMBYIO LEMOYKY pPACCyXJAEHUH C OIOPOM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (DPU3HUECKUE SIBICHUS; UCIIOIB30BaTh MPHU PEIICHUU YUeOHBIX 3a/1a4
COBpEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTMU JUIsl TOMCKA, CTPYKTYPUPOBAHMS,
UHTEpIIpEeTallud M TpeICTaBiIeHUs] yuyeOHOW M Hay4dyHO-TIONMYJISIpHOW HH(OpMaIuH,
IIOJIyYEHHON W3 Pa3JIMYHbIX MCTOYHUKOB, KPUTUYECKH AHAIU3UPOBATH I0JYy4AEMYIO
uH(popMaIuio; OOBACHATh NPUHLMIBI JEUCTBUS MAllUH, MPUOOPOB U TEXHUYECKUX

YCTPOWCTB,
pasnuyaTh yCI0BUs UX 0€30MMaCHOr0 UCTIOIb30BAaHUS B IOBCEIHEBHOW KU3HH;
IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB

B Pa3BUTHC HAYKHU, B 00BICHEHHE MMpOoICCCOB OKPYXKAIICTO MHPA, B pa3BUTHUC TCXHUKHU
u TCXHOHOFHﬁ; HCITOJIB30BATb TCOPECTUICCKUC 3HAHUA 110 (1)I/IBI/IKG B HOBCGI[H@BHOﬁ ZKHN3HHU

s obecrieyeHust 0€30MacHOCTH HpuU OOpalleHud ¢ NpudopaMu M TEXHHUYECKUMU
yCTPOMCTBAMH, Ui COXPAaHEHHUS 3J0POBbS M COOJIOACHUS HOPM HKOJOTHYECKOTO
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MOBEZICHUSI B OKPYXKAIONIEH cpene; paboTaTh B TPYIIE C BHIMTOJHEHHEM Pa3IUYHBIX
COLIMAJILHBIX pOJICH, TUIAHUPOBaTh pPabOTy TPYMIBI, PalMOHAIBLHO PaCHpPEeNATh
00SI3aHHOCTH W IIAaHUPOBATH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJCKBATHO
OIICHWBATh BKJIAJ KaXJOTO W3 YYACTHUKOB TPYIIBl B PEIICHHE pPacCMaTpPUBAEMOI
poOJIEMBL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KommuecTBo OCHOBHBIE BUIBI AESITEILHOCTHA
pa3aenoB U TEM [IporpammHoe coaepxaHue
n/n JacoB 00yJaronuxcst
y4eOHOTro mpeaMeTa
Paznen 1. ®u3uka U MeTOAbI HAYYHOI'0 IO3HAHUA
1.1 |dusuka U  METOABI 2 ®du3rKa — HayKa O MPUpOJIE. N3ydenne HaydYHBIX (AMIUPUICCKHUX U
Hay4YHOI'0 IO3HAHUS Hayunbie meToapl no3HaHus TEOPETUYECKUX) METOJOB IO3HAHUSA
OKPYXaroIIEro Mupa. OKPYKaOUIEr0 MUpa.
Pousb skcriepuMenTa u Teopun B O6CY>KIIGHI/I€ rpanun IpuMEHNUMOCTHU
IIPOLIECCE TO3HAHUS IPUPOBI. (hbU3MYECKUX 3aKOHOB U TEOPHUH.
3KCHepI/IMeHT B (i)I/ISI/IKe. Pabora B I'pynrIic 1mo moAroToBKeE
MonenupoBaHue ¢usnueckux | KOPOTKUX COOOIIEHHH O POJIM M MECTE
SBIICHUHA © TpoleccoB. Hayunble | GU3HMKM B HayKe U B MPAKTUYECKOM
runore3bl. du3nueckue 3aKOHBI W | IEATEIBHOCTH JioAeH. JlemoHcTparus
Teopuu. I'paHuLbl NPUMEHUMOCTH | aHAIOIOBBIX M IM(PPOBHIX
(pusuueckux  3akoHOB. IIpUHUMI | y3MepuTENBHBIX TPHOOPOB,
COOTBETCTBUA. Polb ¥ MECTO | xoMIBIOTEPHBIX JATYHKOB.
$usnku B (OPMHUPOBAHHH | OcBoGHHME OCHOBHBIX IPHEMOB PAGOTHI C
COBPEMEHHOW ~ Hay4HOH KapTHHBI | ppdypoBoit 1aGopaTopueii Mo pusmKe
MUpa, B MPaKTUYECKON
JIESITSIILHOCTH JIIOAEH
Hroro no pazneny 2

Pa3nen 2. Mexanuka
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2.1

Kunemartunka

Mexannueckoe IBHKCHUE.
OTHOCHUTENIBHOCTh MEXAHUYECKOTO
nBwxkenna. Cucrema oTcuéra.
Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHOM TOUYKH,
UX TIPOCKIIUUA HA OCU CUCTEMBI
KoopauHat. CloxxeHue
MEPEMEIICHUI U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBUCUMOCTU KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
nepeMeIleHNs] MaTepUuaaIbHON TOUKU
OT BPEMEHH.

CBoOogHOE majeHHEe. Y CKOpEeHHE
CBOOO/IHOTO TMaJIEHUSL.

KpuBonuHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
110 OKPY’KHOCTH C IOCTOSIHHOU T10
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JITHEWHAsI CKOPOCTb.
[Tepuon 1 yactora obpareHus.

[{eHTpOCTpEMHUTENBHOE YCKOPEHHE.
TexHuueckue yCTpoucTsa u

[IpoBeneHue 3KCIEPUMEHTA: U3yUYECHHE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
ONpEIEIICHUS] MTHOBEHHOW CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSIMU, IPOMJIEHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE
MIPOMEXKYTKH BPEMEHU TIPU
PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOM CKOPOCTHIO, PABHOU HYJIIO;
M3YUYCHHE IBUKEHUS LIApUKa B BA3KOU
KUJKOCTH; U3yUCHUE JBUKECHHUS Tela,
OpOIIEHHOTO TOPU30HTAIIBHO.
OOBsicCHEHHE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: CIIUJIOMETP, LEMHbIE U
pPEMEHHBIE Nepe/iavn JBHKECHUS; U
YCJIOBUHM WX O€3011aCHOTO
UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3ZHHU.

Peuienne pacu€THbIX 3a/1a4 C IBHO
3QIaHHOM (PU3UICCKON MOJICTBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX (hOPMYIT
KUHEMAaTUKHU.

IToctpoenue u ananus

rpauKOB 3aBUCUMOCTEH
KMHEMATHUYECKUX BEITUYUH OT
BPEMEHM [IJI1 PABHOMEPHOTO
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IMPAKTHUICCKOC IIPUMCHCHUC!
CIINIOMCTpP, ABHMKCHHUC CHAPAIO0B,
OCIIHBIC U pCMéHHLIe rnepcaadu

Y PAaBHOYCKOPEHHOI'O NMPSIMOJIMHENHOTO
JIBHKCHUS.

Pacnio3naBanue pu3nyecKkux sBICHUN B
Y4€OHBIX OIBITAX U OKPY’KaOLIEH
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JBIDKCHHME, CBOOOTHOE MAJICHHUE TE,
JABUKEHHE 10 OKPYKHOCTH.

Omnucanre MEXaHMYECKOTO JBIKEHUS C
HCIIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: KOOpANHATA, MYTh,
nepeMenieHne, CKOpoCcTb, YCKOPEHHE.
Pabota B rpynnax npu riaHUpOBaHHH,
IPOBEJICHUH U UHTEPIIPETALUU
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JOTOJIHUTENBHBIX HCTOYHUKOB
uH(pOopMaIuu 10 TeEME
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2.2

JIlnHamMuka

[IprHIMI OTHOCHTEIBHOCTH
lNamunes. [lepsbiii 3akoH HeroTOHA.

NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuina. [IpuHuun
Cynepro3uunu cui. Bropou 3akoH
Herorona s MarepuanbHOU
Touku. Tperuid 3akoH HproToHa 11114
MaTEpUAIBHBIX TOYEK. 3aKOH
BCEMUPHOTO TAroTeHus. Cuia
TskecTH. [lepBasg kocmuueckas
CKOpOCTBb.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX
TeJ.

N3ydeHne 3aBUCUMOCTH CHIIBI
YIOPYTOCTH OT AepopMalivu; CpaBHEHHE
CHWJI TPEHUS TTOKOSI, KAYCHUS U
CKOJIbKCHHUSI.

OOBsicHEHNE HEBECOMOCTH.
[IpoBenenue 3KCEpUMEHTA:
UCCJIC/IOBAHUE  3aBUCUMOCTH  CHII
YIPYTOCTH, BOSHUKAIONINX B TIPYKUHE
¥ PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buapl Tpenus (1mokosl,
CKOJIbKEeHHUs, kKaueHus1). Cuiia
TtpeHus. Cyxoe TpeHue. Cuna
TPEHUS CKOJIbKEHUS U CUJIa
Tpenus nokosi. Koadduruent
TpeHus. Cuia COnpOTHUBIICHUS
MIPU JBUKEHUU Teja B )KUIKOCTU
WJIM rase.

[ToctynarenbHOE U BpalllaTeIbHOE
JBIKEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT cUJIbl OTHOCUTEIBHO OCH
BpaiieHus. [lnedo cubl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
NOAIINIHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopmanuv;,; U3ydeHUE IBUKCHUS
Opycka MO HaKJIOHHOW IMJIOCKOCTH;
WCCJICIOBAHNE YCIIOBUM PAaBHOBECHS
TBEPJOTO TeNa, HMEIOUIEr0 OCh
BpalllCHMUS.

OOBsicHeHHE 0COOCHHOCTEH
PaBHOMEPHOTO M PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBUXKEHUS,
CBOOOTHOTO TAJICHUS TEJl, ABUKEHUS IO
OKPYKHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OObsicHEHUE OCHOBHBIX TTPUHIIUIIOB
JCHUCTBUSA TOMAIIMIIHUKOB M HUX
MPaKTUYECKOTO MTPUMEHEHUS.

OOBsiCHEHUE TBUKEHUS UCKYCCTBEHHBIX
CITyTHHUKOB.

Pemenne pacuéTHBIX 3a1a4 ¢ SIBHO
3QIaHHOM (PU3UICCKON MOJICTBIO C
HCIIOIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 (hopMyJ TMHAMUKU.

PacriosnaBanue Gu3nUecKuX SBICHUA B
y4eOHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: HHEPIINS, B3aUMOJICHCTBHE TEIl.
AHanmu3 GU3NYECKUX MPOIECCOB U
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SIBJICHUM C MCIIOJIb30BAaHUEM 3aKOHOB U
IIPUHIOUIIOB: 3aKOH BCCMHUPHOT'O
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tarorenus, I, II u I1I 3akonsr HeroToHA,
MIPUHIIUIT CYTIEPIO3ULINU CHJI, TPUHITUIT
PaBHONIPABHOCTH MHEPIIUATIBHBIX
CHCTEM OTCUETA

36




2.3

3aKOHBI COXPaHEHHUS B
MEXaHUKe

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEepHATBHBIX
TOYEK. IMITyJIbC CUIIBI M U3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXpaHEHUs
UMITyJIbca. P€akTMBHOE IBUKEHUE.
PabGora cribl. MOIIIHOCTE CHJIBL.
Kunernueckas sHeprus
MaTepUaIbHON TOYKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIHUH.

[TorenunanbHasg SHEPTHUSL.
[TorenunanbHasg SHEPTUS YIPYTO
ne(hOpMHUPOBAHHOMN TIPYKUHBI.
[ToreHuManbHas SHEPrus Tena
BOJIM3M TOBEPXHOCTU 3EMIIH.
[loTeHmanbHbIC U
HEMOTEHINAIbHbIE CHIIBL. CBSI3b
paboOThI HEMOTEHIIMALHBIX CUJT

C U3MEHEHUEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TEl. 3aKOH
COXpPaHEHHSI MEXaHUYECKON
SHEPIUH.

Yupyrue u Heynpyrue

[IpoBeneHne SKCIIepUMEHTA:

U3y4eHHe abCOMIOTHO HEYTPYToro
yAapa C HOMOIIBIO IBYX OJUHAKOBBIX
HUTSIHBIX MAasiTHUKOB; UCCJIEJOBAHUE
CBSI3U Pa0OTHI CUJIBI C UBMEHEHUEM
MEXaHUYECKOM IHEPTUM TeJla Ha
MIPUMEpPE PACTSIKEHHS] PE3UHOBOTO
KIyTa.

OrneHka abCONMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHHUMN (PU3NUECKHUX
BEJIMYMH.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PMBUYECKON MOJICTBIO C
MCIIOJB30BaHUEM OCHOBHBIX 3aKOHOB

1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pelienne kauecTBEHHBIX 337a4 C
OMOpPOi Ha N3YUYEHHBIE B pa3jelie
«MexaHuKay 3aKOHBI,

3aKOHOMEPHOCTH M (PU3UUECKHE
SIBJICHUSL.

Onucanne MEXaHUYECKOTO ABUKEHUS C
HCIIOJIBb30BaHUEM (PU3UUECKUX BEIUYHH:
UMITYJIbC T€Ja, KHHETUYECKasi SHEPTHS,
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CTOJIKHOBEHHMSI.
TexHuyeckue ycTpoucTBa u
IPAKTUYECKOE IPUMEHEHHE:
BOJOMET, KONEP, NPYKUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

NOTEHUUATbHASI SHEPTUs, MEXaHUYeCKast
paboTa, MexaHUYECKast MOIITHOCTb.
AHanu3 pu3nyecKux npoueccoB u
SBJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHHUsI MEXaHUYECKOM SHEPTHUH,
3aKOHA COXPAHEHHSI UIMITYJIbCA.
OOBbscHEHNE OCHOBHBIX MPUHITUTIOB
JAEUCTBUS U MPAKTUYECKOTO
NPUMEHEHUS TEXHUYECKUX YCTPOMICTB,
TaKHUX KaK: BOJOMET, KOTED,
IIPY>KUHHBIN TUCTOJIET.

OOBbsicHEHUE ABUKEHUS PAKET C OMOPOH
Ha U3y4eHHbIC (PU3NYECKHe BETUINHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30BaHne npu MOAroTOBKE
COOOIIICHHI O TPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH(POPMALIMOHHBIX TEXHOJIOTUH IS
MOWCKA, CTPYKTYPHPOBAHHUS,
MHTEPIIPETALNN U TIPECTaBICHUS
uH(pOpMaLUU, KPUTUYECKUN aHaIIN3
oJtyqaeMou nHpopMaIuu

[IpoBeneHne KOCBEHHBIX U3MEPEHU,
HUCCIeI0BaHNUI 3aBUCUMOCTEN
(bu3MYECKUX BEIWYHNH, TPOBEPKA
NPEJIOKEHHBIX TUIIOTE3
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Hroro no pazneny 18

Pasznea 3. MosekyasipHas (pu3uKa 1 TEPMOAUHAMUKA
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3.1

OCHOBBI
MOJICKYJIIPHOKHHETHICCKOH
TEOpUHU

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUU U UX ONBITHOE
000CHOBaHHUE.

BpoyHOBCKOE NBUKEHUE.
Huddysus. Xapaktep 1BUKEHUS
Y B3aMMOJICHCTBHUS YaCTHII
BelecTsa. Moaenu cTpoeHus
ra3oB, KUJIKOCTEN U TBEPABIX TEI
1 00BICHEHUE CBOMCTB BEIIECTBA
Ha OCHOBE 3TUX Mojelen. Macca
Y pa3Mepbl MOJIEKYIL.
KonunuectBo BemecTsa.
[TocTostnHas ABoraapo.
TeruioBoe paBHOBECHE.
Temmneparypa u €€ usmMepeHue.
[Tkama remneparyp Llenbcust.
Mopens uneanbHOTO ra3a.
OcHOBHOE ypaBHEHHE
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOGcoiroTHas TeMIeparypa Kak
Mepa CpeIHEW KHHETUYECKOMN
SHEPTUM TEIJIOBOIO IBUKECHUS
yactull ra3a. [llkana temnepatyp
KenbBuHa. ['a30BbI€ 3aKOHBI.

[IpoBeneHune 3xcnepuMeHTa:
ONIPENEIICHUE MACChI BO3/lyXa B
KJIACCHOW KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATBHI,
JABJICHHS U TEMIIEPATypPhl BO3AyXa B
HEW; UCCIIEI0BAaHUE 3aBUCHUMOCTH
MEKly IapaMeTpaMu COCTOSTHUS
pPa3peKEHHOTO Ta3a.

OueHka a0CONIOTHBIX U
OTHOCHUTEIBHBIX MMOTPEIIHOCTEM
u3MepeHu PU3NUECKUX BEITUYUH.
OObsicHEeHNE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUN TEpMOMETpa U OapoMeTpa U
yCJIOBUH WX 0€3011aCHOTO
MCIIOJIb30BaHUs B IOBCEAHEBHOM
KU3HU.

Pacnio3naBanue pu3nUecKuX SIBICHHIMA
B YYEOHBIX OMBITaX U OKPYXKaOIIeH
*Ku3HU: Tuddy3us, O pOyHOBCKOE
JBH>KCHUE.

OnucaHue TEMIOBbIX ABICHUN C
HCIIOJIb30BAaHUEM (DU3UIECKUX
BEJIMYMH: JIaBJICHUE Ta3a,
TeMIeparypa, CpeAHssi KHHEeTUYecKas
SHEPrusl XaOTUYECKOTO JIBHKEHUS
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YpaBueHnue MenaeneeBa—
Knaneiipona.

3akoH JlansToHa. M3omponeccs

MOJIEKYJI, CpEeTHEKBapaTHIHAS
CKOpOCTh
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B UJICAJIBHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
nzo0bapa.

Texauueckue YCTPOWCTBA
MPAKTAYECKOE MPUMEHCHHUE:

TEPMOMETP, OapOMETp

)51

MOJIEKY!I.
Anann3 GpU3NYECKUX MPOILECCOB U
siBIICHUH ¢ ucnojab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEAHEM
KHUHETHUYECKOU SHEPTUH TEIIJIOBOTO
JBIKEHUSI MOJIEKYJ C a0COTIOTHOM
TEMITIEPATYPOH.

Pemenue pacu€THbIX 3a1a4 € SIBHO
3aIaHHON (PMBUYECKON MOJIETBIO C
HCIIOJIb30BaHUEM OCHOBHBIX
nosoxxenut MKT, 3akoHOB u

dhopMyI1 MOJIEKYJIIPHOU (PU3UKHU.
PaboTa B rpynmax mpu riaHUpOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3YJIHTATOB OIBITOB U AHAJIN3E
JOTIOJTHUTEIBHBIX UICTOYHUKOB
uH(pOpMaIUHU TI0 TeMe
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3.2

OCHOBBI
TEPMOTMHAMUKHN

10

TepmoanHaMuueckas CUCTeMa.
BuyTtpennss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
CrocoObI €€ U3MEHEHUSI.
KonudecTBo TemnoTsl u pabdoTa.
BHyTpenHss sHEprusi 0oAHOATOMHOTO
HIcaIbHOTO Ta3a. Bumbl
TEILIONIEPENadU: TEILUIONPOBOIHOCT,
KOHBEKIIUS, U3IIy4eHUE. Y ebHas
TETJIOEMKOCTD BELIECTBA.

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
YAEIBHOUN TEMIOEMKOCTH BEIIECTBA.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3UIECKIX
BEJINYHH.

N3yuyenue moneneit napoBoi TypOUHBI,
IBUraTeild BHYTPEHHEIO CropaHus,
PEaKTUBHOI'O IBUIATEII.

OObsicCHEHHE TNPUHLUINOB JCHCTBUA U
yCIIOBUI 0€30M1aCHOTO MCIIOIb30BaAHMS
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KosmuectBo TemnoTel npu
TEeIIonepeaaye.

[TonsTe 06 aquabaTHOM TIpoIIECCe.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[IpuMeHeHue epBOro 3aKoHa
TEPMOJIMHAMHKH K U30IPOLIECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aK0H TEpMOIMHAMUKH.
HeobOpatumocTts mpolieccoB B
MIPUPOJIE.

TeruioBble MalIMHBL.

[TpuHUMNBI 1EUCTBUS TETLIOBBIX
mauuH. [Ipeobpa3oBanus
SHEPIrUH B TEIJIOBBIX MAlIMHAX.
Koaduuuent nonesznoro neicTBus
TEIUIOBOM MallIHBI.

[uxn Kapro u ero kosddummeHT
[10JIE3HOI'O JICHCTBUS.
DKOJIOTUYECKHE MPOOIEMbI
TEIJI09HEPT € TUKHU.

Texanueckue YCTPOWCTBA 151
PAKTHYECKOE TPUMEHEHHE:

B ITOBCEHEBHOM JKU3HU JIBUTATENS
BHYTPEHHETO CropaHusi, OBITOBOTO
XOJIOMUITLHUKA, KOHTUITHOHEPA.
Onucanue CBOMCTB TeN U TEIIOBBIX
SBJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCKUX BEJIMYMH: JaBJICHUE Ta3a,
TeMITepaTypa, KOJIMIEeCTBO TEIIOTHI,
BHYTpPEHHSIS1 HHEprus, paboTa rasa.
Pemenue pacu€THbIX 3a1a4 ¢ SIBHO
3aIaHHON (PM3UYECKON MOJIETBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYISIPHOU (PU3UKH U
TEPMOTMHAMHUKH.

Pelenne kauecTBEHHBIX 3a7a4 C
OTIOpO¥ Ha U3yYEHHBIE B pa3jiene
«MounekynsipHasi pusuka u
TEPMOTMHAMHKA)» 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SIBJICHMSI.

PaboTa B rpymnmax npu aHanuze
JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(pOpMAIUHU TI0 TeME
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JIBUTaTellb BHYTPEHHETO CrOpaHMS,
OBITOBOI XOJIOJUILHUK,
KOHJIUITUOHED
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3.3

ArperatHbie
COCTOSIHMSI BEILIECTBA.
da3oBble IEPEX0/Ibl

[TapooGpazoBanue U KOHACHCAITHS.
Hcnapenue u kumneHue.
AOGCoIFOTHAs M OTHOCUTEIbHAS
BJIAJKHOCTB BO3yXxa. HachleHHbIN
nap. Y aeibHas TErioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEPATYPbI KATIEHUSI OT
nasieHus. TBépaoe Teno.
Kpucrannuueckue u amopdHbie
Tena. AHA30TPOIUS CBOMCTB
KpHUCTAJUIOB. JKHIKME KPUCTAILIBI.
CoBpeMeHHbIE MaTepUabl.
[InaBrienyne U KpucTAILIU3AIUSL.

VY nenpHas TEIIIOTA IJIABJICHHUS.
CybOnumarusi. YpaBHEHHE
TEIJI0BOro OanaHca. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE
IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP,
TE€XHOJIOTUU MOTYYCHHUS
COBPEMEHHBIX MaTepUaJIOB, B TOM
YucJie HAHOMAaTepuaioB, U
HAHOTEXHOJIOTUU

[IpoBenenue 3KCIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJBHOM BIAXKHOCTH BO3/1yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3UIECKIX
BEJINYMH.

N3yyeHue CBOMCTB HACBIILIEHHBIX
MapoB, CIOCOOOB  HM3MEpEHUs
BIIAXKHOCTH

HaGnronenue kurnenus npu
MOHM>KEHHOM JIaBJICHUU, HATPEBAHUS U
IJIaBJIEHUS KPUCTAIUINYECKOTO
BEILECTBA.

OOBbscHEHNE IPUHLIMIIOB 1EUCTBUS U
yCIIOBUI 0€30MacCHOT0 UCIIOIb30BaAHMS
B [TOBCEJHEBHOM )KM3HU TUTPOMETPA,
MICUXpOMETpa, Kanopumerpa. M3yuenue
TEXHOJIOTUI MOTYYEHUsI COBPEMEHHBIX
MaTepHuasoB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB.

Pemenune pacdy€THbIX 3a71a4 € SIBHO
3aIaHHON (PUBUYECKON MOJCIBIO

C HCHOJIb30BAHUEM YPaBHEHMS
TEIUIOBOTO OajnaHca.

Pemenne kauecTBEHHBIX 3a7a4

C OMOpPOM Ha U3YUYEHHbIC 3aKOHBI,
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3aKOHOMEPHOCTH U (prU3HUECKHe
SIBJICHHS 10 TEME.
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Pacno3naBanue pu3nyeckux siBJICHUN
B Y4€OHBIX OMBITaX U OKPYKAIOMIEH
KU3HA: eopmarus TBEPIABIX TE,
HarpeBaHue U OXJIAXKIACHUE TeT,
M3MEHEHHE arperaTHhIX COCTOSHUI
BEIIIECTBA U OOBSICHECHHE UX Ha OCHOBE
3aKOHOB U (POPMYJT MOJICKYJISIPHOM
bu3uKH.

Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHH /1 TIOMCKA,
CTPYKTYpPHUPOBaHUS, HHTEPIIPETALIUU U
MpecTaBICHUS HHOOPMALIMH TIPH
IMOATOTOBKE COOOIIEHUN O
MIPUMEHECHUH 3aKOHOB MOJICKYJIIPHOU
(U3UKU ¥ TEPMOJIMHAMUKHU B TEXHUKE
M TEXHOJIOTHIX

Hroro no pazneny

24

Pa3znen 4. JaekTpoauHamMuKa
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4.1

DneKTpocTaThKa

10

DJeKTpu3anus Tei. INEKTPUICCKUN
3apsi. JBa BUa DIEKTPUUECKUX
3apsiioB. [IpoBoHUKY,
JUAJICKTPUKHU U TIOJTYTIPOBOIHUKH.
3aK0H COXpaHEHUS AIEKTPUUECKOTO

3apsna.
BzaumopeiicTBre 3apa10B. 3aKOH
Kynona. TodeuHbIl 37EKTpUYECKUN
3apsi. DNEKTPUUECKOE MOJIE.

IIpoBeaeHUE SKCIEPUMEHTA: U3MEPEHUE
AJIEKTPOEMKOCTH KOHJIEHCATOPA.
Ornenka aOCOIIOTHBIX ¥ OTHOCUTEILHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3UIECKIX
BEJIMYUMH.

N3yuenue npuHIMIIOB ICHCTBUS
AJIEKTPOCKOIIA,  JJIEKTPOMETPA,
KOHJIEHCATOopa.

N3ydyeHne npuHIKUNOB ACHCTBUS
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Hanpsk€HHOCTB JIEKTPUYECKOTO
nosst. [IpuHnun cynepno3uiuu
3JIEKTPUYECKUX Tonen. JInnnm
HaMpsHKEHHOCTH AJIEKTPUUECKOTO
TTOJIA.

Paborta cui 351eKTpoCTaTHIeCKOTOo
nonsa. Ilorenuman. PasHocTh
noreHuuanoB. [IpoBomHukn U
TASJICKTPUKHU B
3JIEKTPOCTATUYECKOM TI0JIE.

JvanekTpuyeckas NpOHUIAEMOCTb.
DnekTpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTD TIOCKOTO
KOHJIeHCAaTopa. DHEpPrus
3apsKEHHOTO KOHJIEHCATOPA.
TexHuyeckue ycTponcTa u
NPaKTHYECKOE TPUMEHEHHE:
AIEKTPOCKOIL, dJIEKTPOMETP,
AJEKTPOCTAaTUYECKas 3alluUTa,
3a3eMJICHUE JIEKTPONTPHUOOPOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IPUHTED

U yCIIOBU O€301acHOTO TPUMCHCHUS B
MPAKTUYECKOM KU3HH,
KOMUPOBAIBHOTO armnapara, CTpyuHOro
MIPUHTEpA.

Paccmotpenue dusznueckux
OCHOBAHUU 3JIEKTPOCTATUYECKOU
3aIIUTHI U 3a3€MJICHUS
ANEKTpOonpuOOpoB. PelieHue
pacu€THBIX 3a/]1a4 C IBHO 3aJaHHOU
(U3UYECKON MOJENBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy anekTpocTaTuku. Perenue
KaueCTBEHHBIX 33/1a4 C OMOpPOM Ha
M3yYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (pusnyueckue sBICHUS
AJIEKTPOCTATUKH.

PacnioznaBanue ¢pu3nueckux SBICHUA B
y4eOHBIX OMBITaX U OKPYXKaIoIen
AKU3ZHU: AJIEKTpU3aIus Ted,
B3aMMOJICMCTBUE 3apSI0B U
00BbsSICHEHHE UX HA OCHOBE 3aKOHOB U
(hopMyJT AJIEKTPOCTATUKH.

Onucanue M3YYEHHBIX CBOMCTB
BEIIECTBA U JICKTPUUECKUX SIBICHUMN C
HCMOJIb30BaHUEM buzmgecKux
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BEJIMYMH:  JJEKTPUYECKUU  3apsf,
HaIpsKEHHOCTD 3JIEKTPUYECKOTO MO,

o1



MOTEHIMAJI, PA3HOCTb MOTCHIUAJIOB,
BJIEKTPOEMKOCTb.

AnHann3 GpU3NYECKUX MPOILECCOB U
SBJICHUM C UCIIOJIb30BAHUEM
(bu3MYEeCKUX 3aKOHOB: 3aKOHA
COXpPaHEHMS AIEKTPUUYECKOTO 3apsjia,
3akoHa KynoHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(OpMAIUU U MIOJTOTOBKE COOOIIIEHUMN
O MPOSIBJICHUU 3aKOHOB AJIEKTPOCTATUKHU
B OKPYXaIOIIeH >KM3HU U IPUMEHEHUHU
UX B TEXHUKE

52



4.2

IlocTostHHBII

3HCKTpI/I‘-ICCKI/Iﬁ TOK.

ToxkH B pa3inu4HbIX
cpenax

12

DIIEKTPUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHUS AJIEKTPUUYECKOTO
Toka. Mictounuku Toka. Cunia Toka.
[TocTOSIHHBIN TOK.

Harmpsixenue.

3akoH Oma [J1s1 y4acTKa Lemu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
VY nenpHOE CONPOTHUBIICHUE
BemiectBa. [locnenoBarensHoe,
napajielIbHOE, CMEIIAHHOE
COEMHEHUE MPOBOTHUKOB.

PaGota »iexkTpu4eckoro - ToKa.
3akoH /[xoyns—/Ienna. MoniHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue 3KCiepuMeHTa: U3yUEHHUE
CMEIIaHHOTO COEANHEHUS PE3UCTOPOB;
n3mepenne JJ[C UCTOYHMKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHUS;
HaOJI0JICHHE JIEKTPOJIU3a.

OreHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTEN U3MEPEHHUMN (PU3NYECKHUX
BEJIMYMH.

OOBbscHEHNE IPUHLIUMIIOB 1EUCTBUS U
yCIIOBH 0€30MMacHOr0 MPUMEHEHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
VCTOYHHUKOB TOKa,
AJNIEKTPOHATPEBATENBHBIX U
AJIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DNEKTPOABIKYIIAs CUIIA U
BHYTPEHHEE COMPOTUBIICHUE
MCTOYHHKA TOKA. 3aKOH OMa Juis
MOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPJIBIX METAUIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS METAILUIOB OT
TEeMIEpPaTyphI.
CBepXITpOBOIUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TonmympoBonuuku. CoOcTBeHHAS U
IpUMECHAasi IPOBOJAUMOCTh
OJIynpoBOAHUKOB. CBOMCTBA P—N-
nepexona.

[TomympoBOTHUKOBBIE  TIPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpaxX U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLIUALIUA.
DIIEKTPOJIU3.

DJIEKTPUYECKHM TOK B ra3ax.
CamocTosITeNnbHBIN U
HECAMOCTOSATENBHBIN pa3psia.

Monaus. [azma.

TEPMOMETPA CONMPOTUBJIEHUS,
BAKYYMHOT'O JUOJa, TEPMUCTOPOB U
(hOTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TaJIbBAaHUKHU.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PM3UYECKON MOJIECTBIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyit Tembl «IlocTOSHHBINM
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyeckux siBICHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIICH
YKU3HU: DIICKTPUYECKas TPOBOJIUMOCTb,
TETJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JCUCTBUS TOKA. AHAIN3
BJICKTPUYECKUX SABJICHUN U MIPOLIECCOB
B LIEMAX MMOCTOSIHHOTO TOKA €
HCIIOJIb30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH I10CJIEI0BATEIBHOTO
Y MapaJUIeIbHOTO COCTMHEHUS
MIPOBOJIHUKOB, 3aK0H Jlxoyisa-JleHna.
Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U AJIEKTPUUECKUX SIBIICHUN C
HCIIOJIb30BaHUEM (PU3HYECCKUX
BEJIMYUH: DJICKTPUYECKUUN 3apsij, CHJIa
TOKA, SJICKTPUYECKOE HAIIPSIKEHHUE,
AJEKTPUUYECKOE COPOTUBIICHUE,

54




TexHuyeckue ycTponcTa u
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IPAKTHYECKOE IPUMEHEHUE:
aMIEpMETp, BOIBTMETP, PEOCTAT,
UCTOYHUKH TOKA,
AJIEKTpOHArpeBaTeNbHbIe PHUOOPHI,
AJIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
HOJIyTIPOBOJHUKOBBIN O/,

pa3HoCTh noTeHuanos, J/IC, padora
TOKa, MOIITHOCTh TOKA.

Ncnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH 1 TIOUCKA,
CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUU U
IpecTaBICHU HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB IOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHIX

rajbBaHUKa
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
11 KIIACC
HaunmenoBanue
Ne KommnuecTBo OCHOBHEIE BUJIBI IEITEIILHOCTH
pa3aesioB U TEM IIporpamMmmHoOe coaepkaHue
n/m 4acoB oOyuaromuxcs
y4eOHOTro IpeAmMeTa

Paznea 1. DaekrpoanHamuka
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1.1

MarsuTHOE T10JI€.
DJIEKTpOMarHuTHas
WHYKIUS

11

ITocTostHHBIC MarHuTHI.
B3anMoaenicTBue MOCTOSHHBIX
MarsuToB. MarauTHoeE MoJie.
BekTop MaraHuTHOM UHAYKIIUH.
[IprHIMD cyneprnio3uuun
MarHuTHBIX ToeH. JInnuu
MarHuTHOW HHAYyKIuu. Kaptuna
JIMHUWA MarHUTHOW UHTYKIIUU TTOJIS
MMOCTOSIHHBIX MarHUTOB. MaruutTHoe
I10JI€ MIPOBOJHUKA C TOKOM.
Kaptuna nmuaunii nHIyKUUANn
MarHUTHOTO IOJISl JJIMHHOTO
MPSIMOTO MTPOBOJTHUKA U
3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. Bzanmoneiictue
MIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U
HanpaBJICHUE.

Cuna Jlopenua, €€ MOyJb U
HarnpasieHue. JIBrxxeHue
3apsHKEHHOM YaCTULIBI

[IpoBeneHue 3KCIIEpUMEHTA: U3YUYEHHE
MArHUTHOTO MOJISI KATYIIKU C TOKOM;
UCCIIEOBAHUE JIEUCTBUSA IOCTOSIHHOTO
MAarHuTa Ha PaMKy ¢ TOKOM;
VCCIIEIOBAHUE SIBJICHUS
3JIEKTPOMArHUTHON UHIYKIIUU.
OneHka aOCOMIOTHBIX M OTHOCUTEJIBHBIX
MOTPENTHOCTEN U3MEPEHUM PU3NUECKUX
BEJIMYMH.

OO0bsicHEHUE TPUHIUIIOB JIEUCTBUSA U
yCIIOBUI 0€30MacHOr0 MpPUMEHEHHS
MMOCTOSIHHBIX MarHUTOB,
3JIEKTPOMArHUTOB,

DIEKTPOABUTATENISA, YCKOPUTEIICH
AJIEMEHTAPHBIX YaCTHIL,
MHAYKIIMOHHOM T1eun. Pemmenne
pacU€THBIX 3a/1a4 HA IPUMEHEHUE
dbopmys TemMbl

«MarsuTHoe noJsie. DIeKTPOMarHuTHast
WHTYKIIHS.

Pemienne kauecTBEHHBIX 3a/1a4 C
OIIOPOM HA M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
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B OJJHOPOJHOM MarHMTHOM IIOJIE.
Pabora cunel Jlopenua.
SIBiIeHME DIEKTPOMArHUTHOU
uHaykunu. [loTok BekTopa
MarHuTHON MHIYKIIHH.
DIIEKTPOIBUKYIAs CHIJIA HHAYKIUU.
3aKOH 2JEKTPOMAarHuTHOM
uHAyKknuu Papanes.

Buxpeoe 35eKTprudecKkoe mouie.
DJIEKTPOABUKYINAS CUJIA MHAYKIUN
B IIPOBOJTHUKE, IBHKYILIEMCS
IIOCTYIATEIbHO B OJJHOPOJAHOM
MarHUTHOM II0JI€.
[IpaBuno Jlenna.
NHIyKTUBHOCTS. SIBnenue
CaMOMHAYKIUH. DJIEKTPOABUKYILAS
CUJIa CAMOUHIYKIUU.

OHeprusi MarHUTHOTO NOJI KaTyLIKH
C TOKOM.

DJIEKTPOMarHuTHOE  TMOJIE.
TexHuyeckue ycTponucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:
MOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHHUTHI,
AJIEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YacTull,
WHIYKINOHHAs N€Yb

SIBIICHUS TEMbI « MarauTHOE MoJe.

DJIEKTPOMarHuTHasE UHTYKIIUS.
OrnpeneneHre HaNpaBIeHUsI BEKTOpa
WHYKIIMY MAarHUTHOTO TTOJIS
MIPOBOJHUKA C TOKOM, CHJIbI AMIIepa U
cuJibl Jlopenna.

Pacnio3naBanue ¢pu3nuecKux sIBICHUM
B y4€OHBIX ONBITAX U OKpYyKaromen
YKU3HU: B3aUMO/JICHCTBUE MarHUTOB,
AIIEKTPOMArHUTHAsI HHAYKIUS,
JEWCTBUE MArHUTHOTO TOJISl Ha
MPOBOJHUK C TOKOM M JIBUKYIIIHICS
3apsia.

AHaJIN3 3IEKTPOMArHUTHBIX SIBICHUN C
MCTOJIb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHOM UHIYKIIUH.
Onucanue n3y4yeHHbIX CBONCTB
BEILIECTB U JIEKTPOMArHUTHBIX
SIBJIEHUU C UCTIOJIb30BaHUEM
(U3UYECKUX BEJIMYUH: UHAYKIUS
MarHMTHOTO MOJIs, cuiia AMIepa, cuiia
JlopeH1ia, THAYKTUBHOCTh KaTyIIKH,
SHEPrusl AIEKTPUUECKOTO U
MAarHUTHOTO MOJIEN
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Hroro no paznemny

11

Pa3nea 2. KoJsie0aHus 1 BOJIHBI
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2.1

MexaHU4eCcKue 1
AIIEKTPOMArHUTHHIE
KOJIcOaHus

KonebarenbHas cucrema.
CB0oOOIHBIC MEXaHUIECKUE
kosebanus. 'apmonnueckue
kosiebanus. [lepuon, yactora,
aMIUTMTya U (a3a KojaeOaHuH.
[IpyXKMHHBIN MasATHUK.
MareMaTu4ecKuii MasiTHUK.
YpaBHEHHE TapMOHUYECKUX
koJsiebanuii. [IpeBpaiienne sHeprun
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebatenbHblit KOHTYP.
CB0OOOHBIE ANEKTPOMATHUTHBIC
KoJIe0aHUs B UACAITLHOM
KOJie0aTeIbHOM KOHTYpE. AHAIOTHS
MEXIY MEXaHUICCKUMU 1

QJICKTPOMAIroduTHBEIMHA KOJICOaHUSMU.

®opmyna TomcoHa. 3aKoH
COXpPaHEHUS PHEPTHUH B UJCaTHHOM
K0J1e0aTeIbHOM KOHTYpE.
[Ipencrasiienue o 3aTyxarmux
KoseOanusix. BeiHyX1eHHbIE
MEXaHUYECKHe KoJieOaHus.
Pe3onanc. BeinyxneHHbIe
AIIEKTPOMATrHUTHBIE KOJICOaHUSI.
[IepemMeHHBIN TOK.

CuHycouaIbHBIN IEPEMEHHBIN TOK.

UccnenoBanue napameTpoB
K0JIe0aTeIbHON CUCTEMBI — IEPHUO/IA,
YaCTOTHI, AMILUTUTYABI U (a3bl
Kosie0aHuil (MpyKUHHBIA W/ WIH
MaTEeMaTUYECKUA MASITHUK).
Habmonenue 3aryxaromux KoJieOaHHi.
HccnenoBanue CBOMCTB BRIHYKICHHBIX
KOJIEOaHMI.

HaGntonenue pezonanca. [Iposenenue
IKCIIEPUMEHTA!

UCCJIEIOBAHNE 3aBUCUMOCTH TIEPHOJIa
MaJIbIX KoJeOaHuid rpy3a Ha HUTH OT
JUTHHBI HUTU ¥ MacChI TPy3a;
WCCJICIOBAaHNUE TTIEPEMEHHOTO TOKa B
TSN U3 MTOCIIEI0BATEIHLHO
COEIMHEHHBIX KOHIEHCATOPA,

KaTYIIK{ U PE3UCTOPA.

OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUIN PU3NYECKHUX
BCJTUYHH.

OOBsICHEHNE IPUHIIUIIOB ICHCTBHS
yCIJIOBUI 0€3011acCHOTO MPUMEHEHUS
AJIEKTPUUECKOTO 3BOHKA, TEHEpaTOpa
IIEPEMEHHOIO TOKA, JTUHUHU
aJIeKTpoIepeaay.
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Pemenne pacu€THbIX 3a/1a4 C SIBHO
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MoOnHOCTE IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOLIEE
3HAYEHHE CUJIbI TOKA U
HarnpsbkeHus. Tpanchopmarop.
[IpousBoxcTBo, nepenayda u
MOTPEOIEHUE HIIEKTPUUECKON
SHEPIrUuu. JKOJIOTUYECKUE PUCKU

IIpH IIPOU3BOACTBC IJICKTPOIHCPIUH.

Kynberypa ucrons3oBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HHU.

TexHuyeckue  yCTpOWCTBA  H
IPAKTHYECKOE IIPUMEHEHUE:
JJIEKTPUYECKUI 3BOHOK, T€HEPaTOp
NIEPEMEHHOTO TOKA, JIUHUN
aJIeKTponepeaad

3aJTaHHOMN (PM3HYECKOU MOJIEITBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KOJIeOaHMUsI.

Onucanue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOaHUI ¢
UCIIOJIb30BaHUEM (DHU3UUECKUX
BEJTUYMH: TICPUO M YACTOTA
KoJeOaHuil, aMiiuTyaa u asza
KOJIeOaHU, 3apsii ¥ CHJIa TOKa B
TapMOHUYECKHUX AJIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemrenve kauecTBEHHBIX 3371a4 C
ONIOPOM HA N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITHCHIBAIOIIINE
MEXaHUYECKUe 1
AJIEKTPOMATrHUTHBIC KOJICOAHUS.
PaboTa B rpynmnax npu 1iaHUpOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3yIbTaTOB OIBITOB, U aHAJIN3E
JOTIOJTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAaIUU IO TEME
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2.2

MexaHudecKue u
AJIEKTPOMArHUTHBIE
BOJIHEI

MexaHuvecKue BOJIHBI, YCIOBHS
pacupoCTpaHEHHs. [Tepuon.
CkopocTh pacnpoCTpaHEHHS U
JuiHa BoJiHbL. [lonepeunsie u

N3yuenue obpazoBanus u
pacrnpocTpaHEHUsl MOMEPEUHbBIX
Y TIPOJIOJIbHBIX BOJIH.
HaGnronenue orpaxeHus
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IIPOJIOJIbHBIE BOJIHBI.
WUntepdepentus u  gudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Beicota Tona. TeMOp 3ByKa.

DIJIEKTPOMATrHUTHBIC BOJIHBI. Y CIIOBUS
W3JTy4ECHUA

3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauusi BekTopoB E, B, v B
3JIEKTPOMArHUTHOM BOJIHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)X€HHE, IPEITOMIICHHUE,
noJisipu3arys, 1udpaxius,
unrepdepennus. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[ITkaa 3J1eKTPOMAarHUTHBIX

BOJH. [ [puMenenune
3JIEKTPOMArHUTHBIX BOJIH B

TeXHUKE U ObITYy. [[puHIIHATIBI
PaIUOCBA3U U TEIICBUICHMUS.
Pagnonoxkamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKarOIIEU CPEIBI.

TexHuyeckue ycTponcTsa U
PAaKTHYECKOE TPUMEHEHHE:
MY3bIKAJIbHBIE NHCTPYMEHTHI,

U TIPEJIOMJICHHSI, UHTEPPEPEHITUHN U
TUPPAKIMY MEXaHUYECKHUX BOJIH.

Ha6mozerHe CBsA3HU I'POMKOCTH 3BYKaA U

BBICOTHI TOHA C aMILTUTYI0M U
4acTOTON KoJjieOaHuM, 3ByKOBOTO
pe3oHaHca.

HccnenoBanne cBOMCTB
JIEKTPOMATrHUTHBIX BOJIH:
OTpa)kK€HUE, NPEJIOMIICHHE,
noJiIpu3alys, 1udpakius,
unrepdepenus. 3yuenue ycnoBuii
U3ITyYEHHUSI JIEKTPOMArHUTHBIX BOJIH,
B3aHUMHOM OpPUEHTAIMU BEKTOPOB E,
B, v B 3€KTpOMAarHuTHOM BOJIHE.
N3ydeHne npuMeHeHNs
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U

OBITY.

OObscHEeHNE TPUHLIUIIOB IEUCTBUS U
yCIJIOBUI 0€3011aCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIBTPa3BYKOBOW IMarHOCTUKU B
TEXHUKE U MEIUIMHE, pajapa,
paauonpuéMHUKa, TEIIEBU30Pa,
aHTeHHbl, Tenedona, CBU-neun.
Pewrenne pac4€THBIX U Ka4€CTBEHHBIX
3a1a4 C OIIOPOU HA U3y4YEHHBIE
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yJIBTPa3ByKOBasl IUAarHOCTHUKA B
TEXHHUKE U MEJIULIMHE, pPajap,

3aKOHBI 1 3dKOHOMCPHOCTH,
OIMIKMCBhIBAIOIIIHEC
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paIuONIPpUEMHHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-meun

PaclpoCTpaHCHUC  MCXAHUYCCKUX U

3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIS1 TIOMCKA,
CTPYKTYpHUPOBaHUSI, UHTEPIIPETALIUU U
npeacTaBiieHust tHGoOpMaluu Mpu
MIOJATOTOBKE COOOIIEHUN 00
MCIIOJIb30BaHUU AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE. YYacTHE B TUCKYCCUU
00 3JEeKTPOMArHUTHOM 3arpsi3HEHUN
OKPYXarOIIEH CPEIbl.

Pabora B rpynmnax npu miaHupOBaHUH,
MPOBEJCHUU U UHTEPIIPETALINT
pe3yJIbTATOB OINBITOB M aHAJIU3E

JOTOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU 10 TEME
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2.3

Onruka

10

I'eomeTpuyeckast onruka.
[IpssmMosMHEHOE pacIpOCTPAHEHHUE
CBETa B OJTHOPOAHOM cpene. Jlyu
cBeTa. TOYeYHbIN UCTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpakeHus ceera. [loctpoenne
U300paKEHUI B IJIOCKOM 3epKalie.
[Ipenomiienue cBeTa. 3aKOHBI
npesioMyIeHus: cBeTa. AOCOIIOTHBIN
rokaszarespb npeiaomienus. [lomnoe

N3ydeHue ABIE€HUS TOTHOTO
BHYTPEHHETO OTPaKEHUs, €T0
IPUMEHEHUS B CBETOBO/IE.

N3yuenune mozaene MUKpOCKOIIA,
TEJIECKOIA.

[lonyyenue cHekTpa C IOMOILIBIO
IPU3MBI U TUPPAKIIUOHHON PEIIETKH.
N3mepenue nokazaress npesioMICHUS
CTEKJIA.

UccnenoBanue cBOMCTB N300paskeHUN
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BHYTPEHHEE  OTPaKEHUE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cera. CI0XKHBIA COCTaB
oenoro cera. L[BerT.

CoOuparomniye 1 paccenuBaroImue
nvH3bl. ToHKas muH3a. POKYCHOE
pPacCTOSTHUE U ONTUYECKas CUia
TOHKOW JIMH3BI. [locTpoeHne
U300paKEHUN B COOMPAIOIINX U
paccenBarolIMX JINH3AX.
dopMysa TOHKOU JIMH3BI.
VBenuueHue, JaBacMoe JUH30M.
[Ipenensl mnpuMEHNMOCTH
r€OMETPUYECKON ONTUKH.
Bonnoas ontuka. UaTepdepenims
cBeTa. KorepeHTHbIE HCTOUYHHKH.
VcinoBusa HaOIIOnEHUS
MaKCUMyMOB U MUHUMYMOB B
UHTEeP(DEPEHIIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX
MCTOYHHUKOB.

Hudpakuus ceTa.
JudpakunonHas pemeérka.
VYcnoBue HaOMIOIEHUS TTABHBIX
MAaKCUMYMOB IIPH I1aJICHUU

B JINH3aX.
OObsicHEHNE TPHUHIIUIIOB JIEHCTBHS U
yCIIOBUI 0€30ITaCHOTO NPUMEHEHUS
OYKOB, JIyIbl, (hoTOANIIApaTa,
IPOEKLMOHHOIO anmnapara,
MHUKPOCKOIIa, TEJIECKOIA, BOJOKOHHOM
ONTHKH, TUPPAKITUOHHON PEIIETKH,
HOJIAPOUA.

Pemrenne pacu€THbIX 3a1a4 ¢ IBHO
3a1aHHOM (PU3UIECKON MOJIEIBIO C
UCIIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 reOMETPUUYECKON ONTHUKHU.
[TocTpoenue u onucanue
N300pakeHHsl, CO34aBaeMOro MIOCKUM
3€pKajioM, TOHKOU JIMH30M.
PaccmoTpenue MpEaEIoB
IPUMEHUMOCTH F€OMETPUUYECKOMN
ONTHKHU.

Pacnio3naBanue hpu3nUecKuX SIBICHHMA
B OIBITaX M OKPYKAIOIIEH KU3HU:
NPSIMOJIMHEMHOE PACIIPOCTPAHEHUE
CBE€Ta, OTPAXKEHUE, IPEJTOMIICHHE,
untepdepenus, gudpakius u
NOJISIPU3alIMsl CBETA, TUCIIEPCHUS
cBeta. M3ydenue ycnoBum
HaAOJI0IEHUST MAKCUMYMOB U
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MOHOXPOMAaTHUYECKOI'O CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

MUHUMYMOB B UHTEpP(EPEHIIMOHHON
KapTHUHE
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[Tonsipusanus cBeta. TexHUUECKHE
YCTPOMCTBA U MPAKTUYECKOE
NPUMEHECHUE: OYKH, JIYIIA,
dboToanmapat, IPOCKIIMOHHBIN
armapar, MUKPOCKOII, TEJIECKOI,
BOJIOKOHHAs OIITHKA,
nu(dpaKIoHHasl peméTka,
TIOJIIPOU/T

OT JIBYX CI/IH(l)aSHBIX KOT'CPCHTHBIX
HNCTOYHHKOB.

VYcnoBue HaOMIOIEHUS TITaBHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'0 CBETa Ha
TU(PaKIMOHHYIO PEIIETKY. AHAIU3
ONTUYECKUX SBJICHUN C
UCITOJIb30BAaHUEM 3aKOHOB: 3aKOH
PSAMOJIMHEUHOTO
pacnpoCcTpaHEHUs CBETA, 3aKOHBI
OTpPa)KE€HUs CBETA, 3AKOHBI
npesiomieHus ceera. Onucanue
ONTUYECKUX SBJICHUN C
UCIOJIb30BaHUEM (PHU3UUECKUX
BEJIMYKH: (POKYCHOE PaCCTOSIHUE U
ONTHYECKasl CUJIA JIMH3bI

Hroro no pazneny

24

Paznen 3. OcHOBBI CIeNUAJIBHON TEOPHH OTHOCUTEIBLHOCTH (Hasiee — CTO)
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3.1 | OCHOBBI CHEIUAITLHON
TEOPUH
OTHOCUTEIBHOCTH

['panu1bl MIPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKHU.
[TocTynarsl cienuaabHON TEOPUU
OTHOCHUTEJIbHOCTH:
WHBAPUAHTHOCTb MOJIYJIsI CKOPOCTH
CBETa B BaKyyMe, IIPUHIIUII
OTHOCHUTEJIBHOCTH DHUHIIITEHHA.
OTHOCHUTEIBLHOCTD
OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHH U COKpAIICHUE JTTUHBI.

Pelienre kauecTBEHHBIX 3a7]a4 C
OTOPOM HAa U3yUYEHHBIE MOCTYIAThHI
CTO.

Ncnons3zoBanue nHOOpMAITMOHHBIX
TEXHOJIOTUM /IS TIOUCKa,
CTPYKTYPUPOBAHWSI, HHTEPIIPETAIINH U
npecTaBlIeHuss UHPOpMaIlUU Mpu
MOATOTOBKE COOOIIECHUM O TPaHUIaX
IIPUMEHUMOCTH KJIACCHYECKOMN
MexaHuku u ocHoBax CTO

OHeprus 1 UMILYJIbC
PENATUBUCTCKON YaCTULIBI.
CBsI3p Macchl ¢ SHEPTUEN U
UMITYJIbCOM PEJISITUBUCTCKOMN
YaCTHUIbl. DHEPTUsl TOKOS

Hroro no pazugeny

Paznen 4. KBanToBasi pusuka
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4.1

DeMeHThl KBAHTOBOU
OITUKU

®ortonsl. Popmyna Ilnanka cBs3u
SHEpruu (pOoTOHA C €ro YaCTOTOM.
DHeprusi 1 UMITYJIbC

doTtona. OTKpwITHE U
HCCIIEIOBAHKE

dotorddexra. OnbiTer AT
CroneroBa. 3aKOHBI
dboTorddexra. YpaBHeHUE
Oiinmrerina st pororddexra.
«KpacHas rpannna»
dbotoaddexra. /laBieHue crera.
Omeritel I1.H. JIeOGenena.
XUMHUYECKOE JCHUCTBUE CBETA.
TexHuuecknue yCTpOHCTBA U
MpPaKTUUYECKOE  IMPUMEHEHUE:
dboTtosniemMeHT,  (GHOTOMATUHK,
COJIHEUHasi OaTapesi, CBETOHO/T

Habmonenue pororddexra Ha
YCTaHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanue 3aKOHOB BHEIITHETO
dboToarddexra.

OOBbsicHEHUE OCHOBHBIX MPUHIIUIIOB
JICUCTBUS TEXHUUECKUX YCTPOMCTB,
TaKuX Kak: (hO0TOIeMEHT, (hOTOIaTUHK,
coJIHEUHasi ObaTapesi, CBeTOJUO; U
YCJIOBUH UX 0€30MaCHOr0 MPUMEHEHUS
B MMPAKTUYECKOU JKU3HM.

Pemienue pacu€THBIX 3a/1a4 C SBHO
3a1aHHOM (PHU3UIECKON MOJIEIBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
U (hOopMyJT KBAHTOBOM ONTHUKH.
Pemienne KkaueCcTBEHHBIX 3a71a4 C
ONIOPOM HA N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOU ONTHKH.
Pacnio3naBanue pu3nUecKuX sIBICHHIMA
B Y4€OHBIX ONBITAX:
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dboTorsteKTpudIecKuii 3P (HEeKT, CBETOBOE
JIaBJICHHUE.

Onucanne U3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ MPOIIECCOB C
UCTOJIB30BaHUEM (PU3NIECKUX
BEJIMUWH: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YaCTOTA CBETA, YHEPTHUS
UMITYJIbC (POTOHA
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4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbITHI
Pezepdopna no paccesHuto o-
yactuu. [lmanerapHas womenb
aroma. [Toctynatel bopa.
N3nydenue u nornomieHue GoTOHOB
IIpU [IEPEX0/Ie aTOMa C OAHOTO
YPOBHSI DHEPTUU HA IPyroil. Buasl
criekTpoB. CHEKTp YPOBHEW 3HEPTrUn
aToMa BOAOPO/A.

BonnHoBele cBoiicTBa yacTul. BoyHbl
ze bpomns.
KopryckynsspHOBOITHOBOM Ayallu3M.
CHoHTaHHOE U BBIHYKJIEHHOE
W3JIyYCHHUE.

TexHuueckue YCTPOUCTBA 51
MPAKTUYECKOE TPUMEHECHHUE:!
CIIEKTPAJIbHBIN AHAJIN3

(CTIEKTPOCKOIT), Jia3ep, KBAHTOBBIM
KOMITBIOTED

N3yuenue moxenu onsita Pesepdopna.

[IpoBeneHue >kcriepuMeHTa Mo
HAOJTFOICHUIO JIMHEHYATOTO CIIEKTpA.
OreHka aOCOMIOTHBIX U
OTHOCHUTENBHBIX MMOTPEIIHOCTEN
U3MEpeHU PU3NYECKUX BEIUUHH.
N3yuyenne monenu aroma: ToMcoHa,
IJIJAHETAPHOM MOJIETIA aTOMa, MO
aroma bopa.

N3ydenue cnekTpa ypoBHEH SHEPTUU
aToma Bojioposa. OObsCHEHHE
IIPUHLINATIOB IEUCTBUS U YCIOBUUI
0e30MacHOro MPUMEHEHHUSI
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pelienne kauecTBEHHBIX 337a4 C
OTNIOPOM Ha W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
aBieHus o TeMe «CTpoeHue
aToMa.
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PacnioznaBanue pu3nYecKux SBICHUN
B yUEOHBIX OIIBITAaX: BOSHUKHOBEHHE
JIMHEWYATOIO CIIEKTPa U3IIyYECHUs.
AHaJIN3 KBAaHTOBBIX MPOIIECCOB U
SBJICHUM C UCIIOJIb30BAaHUEM
nocTyJsatos bopa

4.3

ATOMHOE 411p0

DKCIEPUMEHTHI, TOKA3bIBAIOIINE
CJI0’KHOCTb CTPOEHHUS SApA.
OTKpbITHE PAIUOAKTUBHOCTHU.
OmneiTel Pesepdopaa no
ONpEJEICHUIO COCTaBa
PaIMOaKTUBHOTO U3TyUYCHUS.
CaoiicTBa anbda-, 6era-, ramMmma-
u3iydeHus. BnusHue
PaIMOaKTUBHOCTU Ha KUBBIC
OpraHU3MBI.

OTKpbITHE MPOTOHA U HEUTPOHA.
Hyxionnas mozens siapa

I'eitzen6epra-NBanenko.

3apsn sapa. MaccoBoe 4ucIIo sapa.

N3otomnsl.

Annba-pacniaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'ammanznyuenue. 3aK0H
PaAMOAKTUBHOTO pacmaja.

N3yuenne DKCIIEPUMEHTOB,
JTIOKa3bIBAIOIINX CIOKHOCTh CTPOEHUS
aTOMHOTO s7Ipa.

Uccnenosanue TpekoB yacTuil (1o
roTOBBIM (hoTOrpadusim).

N3ydenue ssaepHbIX CUl, IAEPHBIX
peakuuii CUHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKJIOHHOW MOJIENH sIpa
I'eitzen6epra-NBanenko.

OObsicHEeHUE yCTpOICTBA U
MPUMEHEHUS JO3UMETPA, KAMEPHI
BuibcoHa, ssmepHoOro peakropa,
aTOMHOI OOMOBI.

Pemrenue 3amau ¢ onopou

Ha NOJIy4YE€HHbIE 3HAHUS, B T.Y. O 3apse
¥ MacCOBOM YHCIIE Spa.

PacnioznaBanue pu3nUecKux sIBICHHMA
B y4€OHBIX ONBITAX U B OKPYXKarolen
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DHeprus CBA3M HYKJIOHOB B SIpE.

S nepHbie CHIIBL.

JKU3HU: CCTCCTBCHHAA U HCKYCCTBCHHAsA
PadIOaKTHBHOCTD.
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Hedekt maccol siapa.

SAnepubie peakunu. Jlenenue u
CUHTE3 S1EP.

S nepnbii peaktop. TepMosaepHbIi
cunTtes. [IpoOaemMbl U epcrneKTUBbBI
AIEPHON SHEPIETUKH.
DKOJIOTHYECKHE ACTIEKTHI SIEPHOM
DHEPIrETUKH.

DneMeHTapHble YacTUllbl. OTKpBITHE
ITO3UTPOHA.

MeTtoapl HaOIIOAEHUS U
PETUCTpaLU DJIEMEHTAPHBIX
4acTHUL.

DyHAaMEHTAIIbHBIE
B3aUMOJAEUCTBUA. ENMHCTBO
(u3rUecKoi KapTUHBI MUpA.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE IPUMEHEHHUE:
I03UMeETp, KaMepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHass Obomba

OmnuncaHue KBaHTOBBIX SIBJIEHHUH U
IIPOIIECCOB C UCIOJIB30BAHUEM
(U3UYECKUX BEIIMYUH: TIEPHO,T
noJTypacmaia, YSHEPTUs CBsI3U
ATOMHBIX si7iep, Ae(hEKT MacChl sapa.
AHaJI13 MPOIICCCOB M SBICHUHN C
HCIIOJIL30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHCHMS
AIIEKTPHUUYECKOTO 3apsJia, 3aKOH
COXpaHEHHUS MacCOBOTO YHCIIA,
noctynatel bopa, 3akoH
PaIMoaKTHBHOIO pacIiaja.

Yuactue B paboTe Kpyrjioro croja
«DyHIaMEHTAJIBHBIC B3aUMOJICHCTBHS.
EnuncTBO  Qusuueckod  KapTHUHBI
MHPay.

Hcnonb3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHH ISl TIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU U
npeAcTaBiIeHUs] HHOOPMAIIUH PH
MOATOTOBKE COOOIIEHUI O TPUMEHEHUH
3aKOHOB KBAHTOBOM (DM3HKHU B TEXHHUKE
Y TEXHOJIOTHSX, SKOJOTUYECKHUX
acCIIeKTax sIACPHON YHEPreTUKU

Hroro no pazneny

15
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Pa3pnen 5. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

5.1

DeMEHTBI
aCTPOHOMUU U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOEe U MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Besaus,
SIpKA€ 3BE3JbI, IUIAHETHI, HX
BUJIMMOE IBHKCHUE.

Comnneunas cucrteMa.

Connne. CotHeuHast akTUBHOCTb.
Nctounuk snepruu CoJiHIa U
3BE3/1. 3BE3BI, UX OCHOBHEBIC
XapakTepucTuku. Jluarpamma
«CIIEKTpaJIbHbIN KJIacC —
CBETHUMOCTB». 3BE3/IbI IJIaBHOM
MOCJIEJ0BATEIHbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JIJIS 3BE3]T
rJIaBHOM MOCJIEAOBATEIbHOCTH.
BnyTtpennee cTpoeHue 3BE3 .
CoBpeMEHHBIE TPEACTABIECHUS O
MIPOUCXOXKIECHUU U SBOJTIOIUU
ConHia u 3BE311. DTallbl )KU3HU
3BE3I.

Muieunsin Ilyte — Hama ["amakTuka.
ITonoxxenue u nmxenne ConHma B
I'anaktuke. TUIbI TaJlaKTHK.

[ToaroroBka coodienuit 00 Tamnax
Pa3BUTHUSA ACTPOHOMUU, O TIPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMMH, O METOJIaX MOJTyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUU,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUM.

N3yuyeHnne coBpeMEHHBIX
MPEJICTABICHUI O MPOUCXOXKICHUU U
sBoJitOIIMKA COJTHIIA U 3BE3 .
N3ydeHune TUTIOB ralakTUK,
paguorajiakTUK U KBa3apoB.
N3ydenune nBuKeHUs] HEOCCHBIX Tell,
ABOJIIONMH 3BE31T U Beenennow,
MPOIIECCOB, MTPOUCXOAAIINX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B
MEXKTATAKTUYECKOU Cpelie,
MacIITaOHOU CTPYKTypbl Beenennoif.
OObsicHenue paciupenus: Beenennoi
Ha OCHOBE 3akoHa Xab0ia.
[ToaroroBka K 006CYXACHUIO
HEpEIIEHHBIX MPOOJIEM aCTPOHOMHUH.
[IpoBenenne HaOIOACHUI
HEBOOPYKEHHBIM IJ1a30M C
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PaI[I/IOI‘aHaKTI/IKI/I H KBa3aphbl.

UYeEpuble IBIPHI B sIAPAX TATAKTHK.

HCIIOJIb30BAHUECM KOMIIBFOTCPHBIX
HpI/IJIO}KeHI/Iﬁ I OIIPCACIICHUA
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa00:a.
Pas0eranue ranaktuk. Teopus
bonwioro B3peiBa. PenukroBoe
W3JIy4YCHHUE.

MacmrabHas CTpyKTypa
Bcenennoii. MeraramakTuka.
Hepeménnsie mpoOiaemMsl

II0JIOJKEHHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausa CeBepHOTO MOJyIIapus
U SIPKUE 3BE3/IBI.

[IpoBeaenune HaOMIOIEHUN B TEIECKOM
Jlynsl, nnaner, Mneunoro Ilytu.
Y4acTue B IUCKYCCUU O HEPEIICHHBIX
npobiemMax aCTpOHOMUHU

aCTPOHOMUU
Htoro no paznemny 7
Paznen 6. O6001maromee noBToOpeHue

6.1 | O6obmrarormiee 4 O0600111eHIE U CUCTEMATU3ALIMS VYyacTtue B AUCKYCCUH O POJU QU3UKU

MIOBTOPEHUE

CoJZlep KaHMs pa3AeiioB Kypca
«Mexanuka», «MonexkynspHas
($uU3HMKa U TEPMOJUHAMUKAY,
«2QnekTpoauHaMukay, «Konedanus
U BOJIHBI», «OCHOBBI CIEIMAIbHON
TEOPHUHU OTHOCHUTEIIBHOCTHY,
«KBanToBas pusnka», « IJ1€MEHTbI
aCTpOHOMUU U acTpopu3uKkm». Poib
(bU3UKK U aCTPOHOMUH B
YKOHOMHUYECKOM, TEXHOJIOTUYECKOU,
COIMAIBHON U ATHYECKOM cepax
NEeATEIbHOCTH YEI0BEKA, POJIb U
MEeCTO (PU3UKHU U aCTPOHOMHUH B
COBPEMEHHOW HAYYHOM KApTHUHE
MHpa, 3HAYEHUE ONMUCATEIBHOM,

U aCTPOHOMUHU B Pa3IMYHbIX cepax
nesTeabHOCTH yenoBeka. [loaroroska
coo0uIeHnit 0 Mecte (PU3NIECKO
KapTUHBI MUPA B Py COBPEMEHHBIX
MPEJICTABJICHUN O MPUPOJIE.
Brinonnenue y4eOHbBIX 3adaHU,
JEMOHCTPUPYIOLIUX
OCHOBHBIX TOHSTHH, (U3HUUECKUX

OCBOCHHC

BEJTMYMH M 3aKOHOB Kypca (pu3uKu
10-11 kmaccoB
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CHCTEMATU3UPYIOLIEH,
O0OBACHUTENHLHOM U
MPOTHOCTUYECKOUN (PyHKITHI
duznyecKoit Teopuu, poJib
bu3nuecKoil Teopuu B
(bopMUPOBaHUYU TIPECTABICHUNA O
(u3HUecKoil KapTUHE MHUPA, MECTO
¢bu3nUecKoil KapTUHBI MUPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Wroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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