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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma 1o ¢pusnke pa3padboTaHa B COOTBETCTBHH C:

1. ITpuka3z MunuctepctBa npocsemieHus Poccuiickoit @eneparuu ot 12.08.2022 Ne 732 «O BHEeCeHUHU
M3MEHEHUH B (efiepanibHbIi TOCYIapCTBEHHBIN 00pa30BaTeIbHbINA CTAHAAPT CPEAHETO OOIIETO
o0OpasoBaHus, YTBEPKACHHBIN NMpHUKa3oM MUHUCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit deneparuu
ot 17 mag 2012 r. Ne 413» 310 niis COO

2. Ilpukazom MunucrtepctBa npoceiienus Poccuiickoit @epepannn ot 09.10.2024 No 704 «O BHeceHuU
M3MEHEHU B HEKOTOPbIE ITpuKa3bl MuHKcTepeTBa npocsenienus Pocculickon denepanuu, Kacarmuecs
(benepanbHBIX 00pa30BaTENBHBIX MPOTPAMM HAYAIIBHOTO O0MIET0 00pa30BaHusl, OCHOBHOTO OOIIEro
0o0pa30BaHMs M CPETHETO O0IIET0 00Pa30BAHMSI

3. OcHoBHOM 0Opa3oBatenbHOU porpammel (nanee OOIT) cpennero o6mero oopazoBaHus.

[IporpamMma o pu3uke Ha ypOBHE CpeHEro 00IIero 0Opa3oBaHus COCTaBlIeHA HA OCHOBE TpeOOBaHUH K
pe3ylbTaTtaM OCBOEHUS MporpamMmbl cpenHero oduiero oopazopanus PI'OC COO, a Takxke
OpUEHTHPOBAHA Ha LIeJIeBbIE MPUOPUTETHI TyXOBHO-HPABCTBEHHOT'O Pa3BUTHS, BOCIIUTAHUS U
COLIMAIIN3ALUH 00ydJaronuxcs, cHOpMyIHPOBAHHBIE B pab0Yeil porpaMMe BOCIIUTAHHS.

[Tporpamma no ¢pu3uKe pacKkpbiBaeT 1eian 00pa3oBaHusl, pa3BUTHS U BOCIIUTAHUS, O0YJIarOIIUXCs
cpencTBamMu yueOHoro npeamera «dusuka» Ha ypoBHE CpeHEro o01ero oopazoBaHusl.
®usuka sBnsercs yacteio OOII u HaxoaUTCA B OCHOBHOM 4acTH, (hOpMUPYEMOIl ydaCTHUKaMU
00pa3oBaTeNbHBIX OTHOIIEHUH yacTu ydeOHoro tuana. KonmmuectBo yacoB no npeamery «Dusukay
COOTBETCTBYET (efepaibHOMy yueOHOMY ITaHy 6a30BOro ypoBHS U (penepalibHoil paboyeil mporpamMme.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE CpeAHETO 00111ero oOpazoBaHus orBoautcs 136
gacoB: B 10 kmacce — 68 1yacoB (2 yaca B Heeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

Ha ypoBHe cpenHero obuiero o0pa3oBaHusi yueOHbIE IPEAMETHI MOT'YT U3y4aTbCsl Ha 6a30BOM MITU
yriyosi€éHHOM ypoBHE. ba3oBbIil ypoBEeHb OpUEHTHPOBAH Ha 00111€00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO
MOJITOTOBKY, a YIayONnEHHBIN — Ha MOATOTOBKY K MOCeAyIoleMy IpodeccnoHalbHOMY 00pa30BaHUIO.

[IporpamMMma o ¢u3uke 6a30BOro ypoBHSI Ha YPOBHE CpellHEro oobiiero oOpa3zoBaHus pazpaboraHa
Ha OCHOBE TIOJIO)KEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBl,
npencrasiaeHHbx B PI'OC COO, a takxke ¢ yuérom (enepanbHoil pabodelt mporpaMMbl BOCHUTAHUS U
KOHIIEMIMN TpernojaBaHus yueOHoro mnpeamera «®Pusznka» B 00pa30BaTEIbHBIX OpPraHU3AIUAX
Poccuiickoit @eneparuu, pealns3yonux OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Copepxanne mporpamMmbel 1o (U3MKE HAMpaBlieHO Ha (opMHpOBaHHE ECTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOyuatouuxcs 10—11 kmaccoB npu o0ydennu ux ¢usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO TToaxo/a. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, TNPEAMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOydeHHs, a TakKke
YUUTBHIBAET HEOOXOJMMOCTh pealli3allud MEXIPEAMETHBIX CBA3€H (PU3MKK C eCcTeCTBEHHO-HAayYHBIMU
y4eOHbIMU TIpeMeTaMu. B Hell onpeensioTcsi OCHOBHBIE IeNTd 3y4YeHUs (U3MKU Ha YPOBHE CPETHETro
obmero oOpa3oBaHMs, IUTAHUPYEMbIE Ppe3yJlbTaThl OCBOCHMS Kypca (U3HMKH: JIHMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM YPOBHE).

[TporpamMma o pu3uke BKIIOYAET:

e [IJJaHUpPyEMblEe pPE3yJNbTaThl OCBOEHUS Kypca (H3uMKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpEeMETHBIEC PE3YNIbTAThl IO TO1aM O0yUEeHHUS;
e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM oOydeHusl.



dusnka Kak Hayka O Hambosee OOIMX 3aKOHAX MPHUPOIBI, BHICTYNas B KadecTBe Y4YEOHOTO
npeaMera B UIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHMHA 00 OKpY)KaiolleM MHpe.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOIUil sl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3y4aeMbIX XUMHUEH, OMOIOTHEH,
¢busnueckoii reorpadueii u acrponomueii. Mcrnosib30Banre U akTUBHOE MPUMEHEHHE (PHU3UYECKIX 3HAHUN
OTpesieNIsieT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJNOTWH B cdepe PHEpreTHKH, TPaHCIOopPTa,
OCBOCHMSI KOCMOCA, ITOJIy4EHHS HOBBIX MAaTEpHUAIOB C 3aJaHHbIMM CBOWCTBAMHM U Apyrux. M3ydenue
(bU3UKM BHOCUT OCHOBHOMH BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUPa 00y4YaroIXCs,
B (opMUpOBaHHE YMEHHUIl MPUMEHSTh HAYYHBIH METOJ MO3HAHWSI TPU BBHINOJIHEHUHM HUMHU Y4eOHBIX
HCCIIE0BAHUM.

B ocHOBY Kypca (hu3MKH U1 YPOBHS CpEIHEro 00IIero o0pa3oBaHus MOJI0XKEH Pl UACH, KOTOPBIE
MO>KHO paccMaTpUBaTh KaK MPUHIHUIBI €r0 HOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBHUM C HEH KypC SBISETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
CONICP’KUT MaTepuall U3 BCeX pa3fesioB (U3MKH, BKIIOYAET KaK BOMPOCHl KJIACCHYECKOHM, Tak u
COBpEMEHHOM (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM € HeW Marepuan Kypca (GU3UKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Benyummm B Kypce sBisercs (OpMUPOBAHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEILIECTBE U MOJIE.

Hoesa eymanumapusayuu. E€ peanuszanuss TMpeANonaraeT MHCIOJb30BAaHUE T'yMaHUTapHOIO
noTeHIuana (pU3NIeCKOi HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MMPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc Gu3nku npeanonaraetT 3HakOMCTBO € HTUPOKUM KPyroM
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozusayuu peanusyercsi MOCPeACTBOM BBEICHHS HJIEMEHTOB COAEP)KaHUs, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBA3aHbI C Pa3BUTHEM TEXHHUKU M TEXHOJIOTHH, a
Takxke 00CyKAeHUs TPoOJIeM PallMOHAIBHOIO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKOH O€30MacHOCTH.

Crep>KHEBBIMH JIEMEHTaMHU Kypca (PU3UMKHU HAa YPOBHE CpEIHEro oOIero oopa3oBaHus SBISIOTCS
¢dbusznveckue teopuu (popmupoBaHHEe MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs (U3HUECKOM TEOpHH,
poiu pyHAaMEHTaJIbHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX MPEACTABIECHUSAX O IPUPOJIE, IPaHUIIAX
MPUMEHUMOCTH TEOPUMA, JJIs1 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOILIECCOB).

CucCTeMHO-eSITETbHOCTHBIM TMOAX0J B Kypce (GU3MKM pealu3yeTcsl Ipexkae BCero 3a Cyeér
OpraHU3alMK SKCIIEPUMEHTAIBHON AedaTelbHOCTH oOyuatommxcs. [ 6a30Boro ypoBHs Kypca GpU3MKU —
3TO UCHOJIB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1aOOPaTOPHBIX PadoT,
KOTOpBbIE B Mporpamme mo (u3nuke 0ObEAMHEHBI B OOLIMHA CMHMCOK YUYEHHYECKHUX MPAKTUYECKUX paloT.
Boigenenue B ykazaHHOM IepedHe J1a0OpaTOpPHBIX padOT, MPOBOJUMBIX JJsi KOHTPOJIS W OILIEHKH,
OCYILIECTBIISIETCSl YYaCTHUKaMH 00pa30BaTEIbHOTO MPOIecca UCXOS U3 0COOEHHOCTE! TUIAHUPOBAHUS U
ocHauleHusi kabuHera ¢usuku. Ilpu 3TomM oOecrmeunBaeTcss OBIaJEeHUE OOYYAIOUIUMUCS YMEHUSIMU
MIPOBOJNTH KOCBEHHBIE U3MEPEHMsI, UCCIIEIOBAHNUS 3aBUCUMOCTEH (PM3MUECKUX BEIUYMH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonpiioe BHUMaHME YAENSAETCS PEUICHMIO PAacUETHBIX M KAueCTBEHHBIX 3aaad. llpm sTtoM i
pacu€THBIX 3a7ay TNPUOPUTETOM SBISIOTCA 337ayd € SBHO 3aJaHHON (u3Mueckol MOJenbIo,
MIO3BOJISIFOIINME IPUMEHATh N3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, Tak U
WHTETPUPYS 3HAHUS U3 PA3HBIX pa3iesioB. /sl KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJIFOTCS 3aJaHUS Ha



OoOBsICHEHHE MPOTEeKaHUsd (U3MUECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOUIEH >XU3HHU, Tpedyrolue
BbIOOpa (PU3UUECKON MOJICNHN AJISi CUTYalluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu OGI'OC COO k MarepHalibHO-TEXHUYECKOMY O00ECIEeYCHUIO
ydeOHoro npoiecca 0a30BbIi YpOBEHb Kypca PU3UKH HA YPOBHE CpeIHEro 00Iero oopa3oBaHusl TOKEH
M3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETa (PM3MKHM MM B YCIIOBHSIX MHTETPHPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYyYHOro [HKiIa. B kabuHere GU3MKM JODKHO OBITH  HEOOXOJMMOE
nabopatopHoe 000pyAOBaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IMpOrpaMMe Mo (U3MKE YUYEHUYECKUX
MPAKTUYECKUX PadOT U AEMOHCTPALMOHHOE 000pYyI0BaHHE.

JlemoHcTpannonHoe obopynoBaHue GopMUPYETCS B COOTBETCTBUHM C MPUHIIMIIOM MUHUMAJIbHOMN
JOCTAaTOYHOCTH U 00ECHEeUMBACT TOCTAHOBKY IEPEYMCIICHHBIX B IMpOrpamMMme IO (hU3MKE KITFOUEBBIX
JEMOHCTpAllMiA A7l MCCIENOBAHUS M3Y4YaeMbIX SBICHHH M  TPOLECCOB, OMIUPHYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGoparopHoe 00OpyqOBaHWE JUIsI YUYEHHUECKUX MPAKTHYECKHX padboT (opmupyercs B Bujae
TEMaTUYEeCKNX KOMIUIEKTOB U oOecreunBaeTcs B pacuéTe OJHOrO0 KOMIUIEKTa Ha JBYX OOYYaroIIUXCS.
Tematuueckue KOMIUIEKTHI 1a0OPaTOPHOro 000pyHAOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
UCIOJIb30BaHUHU aHAJIOTOBBIX U IIU(POBHIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CHCTEM B
BHJIe TU(PPOBBIX J1TAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUS PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

e (opmupoBaHue HHTEpeca U CTpeMJICHHS OOydYalolUXCs K HAyYHOMY H3YYCHHIO MPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEICTABICHUN O HAYYHOM METO]IC TIO3HAHUS U (POPMHUPOBAHUE MCCIIETOBATEIHCKOTO
OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAyYHOT'O MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHsI OCHOB CTPOSHHS MaTepPHH
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (dopmMuUpOBaHHE YMEHHH OOBSICHATH SBICHUS C HCIONBb30BaHUEM (U3NYECKUX 3HAHUN H
HAYYHBIX JOKa3aTeIbCTB;

e (opMHUpOBaHME MPEJICTABICHUNA O posid (DU3MKM JUIs Pa3BUTHUs JPYIMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTIKeHHe STHX IieNieil oO0ecreunBaeTcsl peleHueM CIeIyoIuX 3a1ad B Mmpolecce U3ydeHHs

Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

e [pUOOpETEeHHE CUCTEMbI 3HAaHUH 00 OOIMIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSX,
BKJIIIOYAsE MEXAaHWKY, MOJICKYJISAPHYIO (U3HKY, ODJIEKTPOAWHAMHKY, KBAaHTOBYIO (M3HKYy U
AJIEMEHTHI acTPOYU3UKY;

e (dopMHUpOBaHME YMEHMH NIPUMEHITH TEOPETUYECKHUE 3HAHUS s OOBSCHEHUS (PU3UUECKUX
SIBIICHHUI B IPUPOJIC U JIJIsl IPUHSTHUS MPAKTHIECKUX PEIICHUI B TIOBCEAHEBHOM KI3HH;

® OCBOCHHME CHOCOOOB pEIICHUs PA3IUYHBIX 3a7ay C SIBHO 33aJaHHON (HU3MUECKOW MOJENbIo,
3aad, MOJPa3yMEBAIOIINX CAaMOCTOSITEIFHOE CO37aHne (PU3MYECKOW MOJENH, aJeKBAaTHON
YCIIOBHSIM 33]1a4H;

e [OHMMaHWe (U3NYECKHMX OCHOB M TMPHUHLUUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

® OBJIQJICHUE METOJaMH CAMOCTOSTENBHOIO IUIAHUPOBAHWS M MPOBEACHUS  (U3NYECKUX
HKCHEPUMEHTOB, aHajiM3a M MHTEpIpeTaluy HH()OpMaIluK, ONpeAeTeHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTarta;



® CO3JaHME YCIOBUM Ul DPa3BUTUS YMEHUU [POEKTHO-HUCCIEAOBATENIBCKOM, TBOPYECKOU
JESATEIIBHOCTH.
[Ipeuiaraemelii B mporpaMMe o (Qu3uKe IepedyeHb Ja0OpaTOpHBIX M IMPaKTHYECKUX paldoT
ABJISICTCS PEKOMEH/JI0BaHHBIM, YUUTEINb JEIaeT BbIOOp NMPOBEAEHUS JIAOOPATOPHBIX PAabOT U ONBITOB C
y4ETOM HHIUBUAYAITBHBIX OCOOCHHOCTEH 00yJarOIuXcsl.



COJEPKAHUE OBYYEHUSA

10 KJIACC

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
dusnka — Hayka o npupone. Haydneie MeToapl MO3HAHUS OKpyKaromero wupa. Poib
AKCIIEPUMEHTA U TEOPHH B MPOIIECCE TTO3HAHUSI IPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3NYECKUX SBJICHHUN U mporieccoB. Hayunbie runorespl. usnueckune 3aKOHbI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [[pHHIIUATT COOTBETCTBUSI.

Ponb 1 MecTo ¢u3nku B HOpMUPOBAHHM COBPEMEHHOW HAYYHOIH KapTHHBI MUpPA, B MPAKTHYECKOU
NeITeIbHOCTH JIIOACH.

Jlemoncmpayuu

AmnHanorossle U I_II/I(I)pOBBIG H3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBOTCPHBIC JaTYHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHUXKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOro JBHKeHUs. Cucrema OTCuéTta.
Tpaexropus.

[lepemenienue, CKOpoOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cll0)KeHHEe IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpPEHHOE NPSIMOJHHEHHOE JABIKeHue. ['paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, TyTH U MepEeMEIICHUs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoe najzeHue. Y cKkopeHrne cBOOOTHOTO MaIeHus.

KpuBonunelinoe nBrxeHue. J[BMKeHHME MAaTepUATbHON TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM IO
MOJYJI0 CKOpPOCTBIO. YTJIOBasg CKOpPOCTh, JWHEWHass CKopocTh. llepwog u yacrota oOpateHwus.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckue yCTpOHCTBa W NPAKTUUYECKOE NPUMEHEHHE: CHUIOMETpP, IBUIKEHHE CHapsOB,
LIETTHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBHKECHHUSL.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO3yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBmxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHHUS.

Hanpasrienue ckopocTH npu ABHKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.
HccnegoBanue COOTHOMIEHUSI MEXAY MyTSAMU, TPOUIEHHBIMU TEJIOM 32 MOCIIEIOBATEIbHbIE pABHbBIE

MPOMEXYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBU’KEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM HYJIIO.
N3yuenue nBUKEHUS MIApUKa B BI3KOU KUJKOCTH.
N3ydenue nBuxkeHus Tea, OPOIMIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Tpunmun otHocutenbHOcTH ['anmuneda. IlepBeiit 3axkoH HproroHa. MHepuuanbHBIE CHUCTEMBI
OTCYETa.



Macca Tena. Cuna. [lpunmun cynepno3unuu cwi. Bropoit 3akoH HeroToHa mjisi MatepualibHOM
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (11okosi, cCKoibxkeHus:, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIBXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIEHUS IPU IBUKEHUU TeJla B
KUJKOCTHU WIH rase.

ITocTynaTtenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TeJa.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1nedo cuisl. Y ciloBus paBHOBECHS TBEPAOTO TeEA.

TexHudeckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: TOAIINITHUKY, ABUKEHUE UCKYCCTBEHHBIX
CIIlyTHUKOB.

Jlemoncmpayuu
SIBrieHne nHepuuH.
CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.
Bropoii 3akon HeroToHa.
H3mepenue cui.
CrnoxxeHue Cuil.
3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOopMaIuu.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJACHUH.
CpaBHeHHE CHII TPEHUS TIOKOSI, KaU€HUS U CKOJIbKCHUSI.
VYcnoBus paBHOBeCcHs TBEPIOTo Teyia. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
N3ydenne nBuxeHust Opycka rmo HaKJIOHHOH MIOCKOCTH.
HccnenoBanme 3aBUCUMOCTH CHII YIPYTOCTH, BO3HUKAIOIIUX B MIPYKHUHE U PE3HHOBOM 00pasiie, OT
ux nedopmanuu.
UccnepgoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJA, UMEIOIIETO OCh BPALICHHUS.
Tema 3. 3axonvt coxpaneHus 6 mexaHuke
Nmmynsc maTepualibHOW TOYKHM (Tesa), CUCTEMBbl MaTepUANBHBIX TOYeK. KWMIynbC CHIIBI U
M3MEHEHNE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs UMITyJibca. PeakTHBHOE IBIKEHHE.
Pa6ora critbl. MOIITHOCTD CHITBIL.
Kunetnueckast sHeprusi MaTepraabHON TOUKH. Teopema 00 H3MEHEHNN KHHETHYECKOM SHEPTUH.
[lorenumansHas sHeprus. [loTeHnmanpHas SHeprus ymnpyro aeGopMHpOBAHHONW MPYKHUHBIL.
[ToTennmansHas SHEPTUst TeNa BOIU3U TOBEPXHOCTH 3EMITH.
[ToTeHnmManbHbIe U HETIOTEHIMATBHBIE CHITBL. CBS3b pa0OTHI HEMOTEHIIUAIBHBIX CHII C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
TexHn4eckue ycTpoucTBa M MPAKTUUECKOE MTPUMEHEHUE: BOJAOMET, KONIEP, MPY>KUHHBIN MHCTOJIET,
JBIKEHUE PaKeT.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE NBHXEHUE.
[Tepexon mOTeHNIMATBLHON YPHEPTUH B KHHETHUECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3yuenne abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOIMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



UccnenoBanue cBsi3u pabOThl CUIIBI C M3MEHEHHMEM MEXaHWYECKOW PHEpruH Tejla Ha MpUMepe
pacTsKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Moaekyaspaas Gu3uKka 1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUM W HX OIBITHOE OOOCHOBAaHHE.
bpoynosckoe nBuxenue. Juddysus. Xapakrep HBMKEHUS M B3aMMOJCHCTBHS 4YacTHIl BelECTBa.
Mopnenu cTpoeHus Ta30B, KHUAKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHN UAECAIBHOTO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeIHeld KHHETHYECKOW SHEPTHH TEIJIOBOTO JBMKEHUS
yactul rasza. lllkana tremneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnaeneeBa—Kiamnelipona.
3akoH JlaneroHa. M30mponeccsl B HealbHOM raze ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MIpeICTaBJICHHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n3o00apa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, MOKa3bIBAIOUINE AUCKPETHOE CTPOCHHE BElIecTBA, (PoTOrpadMu MOJIEKYS OpPraHHYECKUX
COCIMHEHU.

OmnpiTel 10 1D Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Mopnaens onbiTa [lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Mogaenb, HITIOCTPUPYIOLLAsk MPUPOJTY 1aBJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AJIBbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MepeHUM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTo Tra3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMuyeckas cucreMa. BHyTpeHHss SHeprust TEepMOJMHAMUYECKON CUCTEMBI M CITIOCOOBI €€
n3MeHeHusa. KomndecTBo TemaoTel W pabora. BHYTpeHHsISI SHEprusi OJHOATOMHOIO HA€ajIbHOrO Tasa.
Bunel Temionepenaun: TENIONPOBOJHOCTD, KOHBEKIIMS, U3yYEHHE. Y IeNbHAs TEIUIOEMKOCTD BEIIECTBA.
KomnnuecTBo TemoThl npy Temjonepeaaye.

[Tonsatne 006 ammabatHoMm mpomecce. [lepBeiii 3aKOH TepMoaWHAMUKHU. [IprMeHeHHE TepBOTO
3aKOHA TEPMOAMHAMMKH K H3ompolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBele Mammubl. [IpuHIUOBL AeicTBUS TeIUIOBbIX MamMH. [IpeoOpazoBanHusi 3HEpruu B
TEIUIOBbIX MamnHax. Koaddumument mnoneznoro aeiictBus TeruioBod MammHbl. [ukn Kapao u ero
KOA(QPHUIHUEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHUECKUE MTPOOIIEMBbI TETIIOIHEPT€TUKH.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHHUE: JIBUraTeilb BHYTPEHHEro CropaHwus,
OBITOBOW XOJOMUIBHUK, KOHIUITHOHED.

Jlemoncmpayuu



W3meHeHre BHYTpEHHEW SHEPTHH Tella MPU COBEPILIEHUU pabOThI: BbUIET MPOOKHU U3 OYTHUIKH MO
JCWCTBUEM  CXKAaTOro  BO3JyXa, HarpeBaHue Hdupa B JIATYHHOW TpyOKe TyTEM  TpeHUs
(BuaeOIEMOHCTpAIIHS ).

W3meHeHne BHyTpeHHEN 3HEpTuH (TeMIepaTypsl) Tejla Ipy TEIUIoNepeaaye.

OmnbIT 10 aqabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeujecmea. Pazosvle nepexoovt

[TapooOpa3zoBanue u KoHAeHcanus. Mcmapenwe u kuneHue. AOCONIOTHAsT W OTHOCHUTEIbHAS
BJIQKHOCTh BO3AyXa. HacelmeHHbli mnap. YaenpHas Temiora mnapooOpa3oBaHHs. 3aBUCHUMOCTD
TEMIIEPATYpPbI KUIIEHUS OT AABJICHUS.

Teépmoe teno. Kpucramumueckue u amopdHbie Telia. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctaisl. CoBpeMeHHbIe MaTepuaibl. [lnaBnenrne n kpuctannu3anus. Y aeabHas TeIioTa IUIaBICHHUS.
Cybnumarusi.

YpaBHeHHe TEIIOBOro OanaHca.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KalOPUMETD,
TEXHOJIOTUH MOJTY4YEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmtoienne HarpeBaHus ¥ MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. Inekmpocmamuxa

OnekTpu3zanus Tel. DJEeKTpuueckuil 3apsia. J(Ba Buga snekTpuyeckux 3apsaioB. [IpoBonHuKw,
JUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIl 31M€KTpUYECKHI 3apsii. DIEKTPUUYECKOe
nosie. Hanpspk€HHOCTD aniekTpuueckoro noiid. [IpuHumn cyneprno3uuuu 3jeKTpuueckux mnojei. Jlunuun
HaIpPsHKEHHOCTH YJIEKTPUUYECKOTO OIS,

Paborta cun anekrpocratnyeckoro mois. Ilorenmuman. PasHocte morennumanoB. IlpoBogHuku u
TUDJIEKTPUKU B DJIEKTPOCTATHYECKOM ToJIe. J{udaekTpruyeckas mpoOHUIIaeMOCTb.

OnektpoémMkocTh.  KonaeHcartop.  DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJEHcCATopa.  JHEprus
3apsOKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: 3JIEKTPOCKOM,  JIIEKTPOMETD,
ANEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHHE AJIEKTPONPHOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y cTpolcTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anMopeiicTBre HadIEeKTPU30BAHHBIX TEIL.



DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTU4ecKas 3allluTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIOIA/IA TUIACTUH, PACCTOSTHUS MEXK]Y
HUMH U JUAJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwtit Inekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCJIOBHSI CYIIECTBOBAHMS 3JIEKTpUueckoro Toka. Mcrounuwku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma aJig y4acTka 1enu.

DNEeKTpUYECKOe COMPOTUBIEHUE. YIeIbHOE CONpOTHBIEHUE BemecTBa. [locnenoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTB 3IEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIAa U BHYTPEHHEE COMPOTUBIECHUE UCTOUYHUKA TOKA. 3aKoH OMa i MOJIHON
(3aMKHYTOI) 251ekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTHBIICHUSI METAJJIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DneKTpUYeCKuii TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTy4YKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTh MOTYNPOBOAHUKOB. CBoiicTBa p—N-
nepexoa. [lomynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTpUYECKHU TOK B pacTBOpax M paciuiaBax AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIMAIIMS.
OnexTponus.

DneKkTpruyeckuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHudeckue yCTpOWCTBA W MPAKTHUYECKOE MPUMEHEHUE: aMIIepMETpP, BOJBTMETP, PEOCTarT,
WCTOYHUKU TOKa, JJIEKTPOHArpeBaTeIbHBIE MPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BaKyyMHBINH JIHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYIMPOBOIHUKOBBIM JTHOI,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBUCHMOCTh CONPOTUBIICHUSI LWJIMHJIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLAAN TONEPEYHOTO
CEUYEeHHS U MaTepHaa.

CwmerranHOE COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3mepenne >MeKTpoABMKYIIEH cuibl. KopoTkoe 3aMbIkaHNe rajbBaHUYECKOTO dJIEMEHTA U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBHUCHMOCTBH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISE TPOBOJAUMOCTH AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpoABMKYIIEH CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.



Hab6mronenue snexrposnunsa.

Me:xnpeamerHbie CBSI3U

Wzyuenne kypca ¢usuku ©O0a3oBoro ypoBHs B 10 Kimacce OCYHIECTBISICTCS C  Y4ETOM
COJIepIKATENBbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMHH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemuvie nonsimus, CBSI3aHHbIE C U3yYEHHEM METOJIOB HAYYHOI'O IO3HAHHUSA: SIBIICHHE,
Hay4HbIl (QakT, rumnoresa, Qu3nueckas BEJIWYMHA, 3aKOH, TEOpUs, HAONIOJIEHHE, HKCIEPUMEHT,
MO/JICJINPOBAaHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHHe CUCTEMbl ypaBHEHUH, JMHeWHas (yHkOus, napaboisa, rumnepboisa, Ux
rpadMKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI U MX IIPOEKLIMK HA OCU KOOPAMHAT, CJI0)KEHHUE BEKTOPOB.

Buonoeusn: mexannmueckoe NBWKEHHUE B )KMBOH mpupoze, mudysus, 0CMOC, TETNIOOOMEH >KUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEMIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B )KMBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEMJIOBble CBOMCTBAa TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JIEKTPUUYECKUE CBOMCTBA METAJUIOB,
JIEKTPOIUTHYECKAs AUCCOLMAINS, FaJIbBAHUKA.

l'eozpacghus: BnaxHOCTh BO3IyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: peodpazoBaHKe ABMKEHUH C UCTIONB30BAHUEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE,
MOJIIMITHUKY, HUCIIOJIb30BAaHUE 3aKOHA COXPAHEHMsI MMITYJbCa B TEXHHUKE (paKeTa, BOJOMET U JIPYTHE),
JBUTAaTEIb BHYTPEHHErO0 CropaHus, MapoBas TypOuHa, OBITOBOW XOJIOAWIBHUK, KOHJUIUOHED,
TEXHOJIOTUH TOJIY4YE€HUs COBPEMEHHBIX MaTepUaoB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
UIEKTPOCTaTUYECKAs  3aluTa, 3a3eMJIEHHE 3JIEKTpONpHOOpOB, KCEPOKC, CTPYHHBIH HpPUHTEp,
3JIEKTpOHArpeBarTebHble PUOOPHI, STEKTPOOCBETUTENbHbBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe nosne. I1eKmpoMazZHUMHAA UHOYKYUSA

[TocrossuHbie MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MarHuToB. MarnutHoe mnoisie. Bekrop
MarHuTHOM WMHAYKUWU. [IpuHUMI Cynepno3uMuuyM MAarHUTHBIX ToJied. JIMHUM MarHUTHOW HMHAYKLIHH.
KapTtuna nuHuii MarHUTHOM MHAYKIIMH MOJIS1 TOCTOSSHHBIX MarHUTOB.

MarnuTHO€e 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa NMHUN MHIYKUMA MarHUTHOTO MOJIsl IJTMHHOTO
NpsIMOTO MPOBOAHMKA M 3aMKHYTOI'O KOJBIEBOIO MPOBOAHHMKA, KAaTyIIKHM ¢ TOKOM. OmbIT Dpcrena.
B3anmopeiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ mMoaynap W HampaBiieHHE. J[BHKEHHE 3apsyKEHHOM 4YacTHIBI B OJHOPOIHOM
MarHuTHoM noJie. PaGora cumer Jlopeniia.

SBnenue  sneKTpoMarHUTHOM  wHAyKuU.  [loTok  Bekropa  MarHUTHOM  MHIYKLHH.
DNEeKTPOABMKYIIAs CUJIAa UHAYKIIMU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu Dapanes.

BuxpeBoe snekrpruueckoe nojue. DIEKTPOABUKYILAS CUla HHAYKIUU B MPOBOJAHUKE, JIBHXKYIIEMCS
MOCTYIATEIbHO B OJHOPOITHOM MAarHUTHOM MOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBIEHNE CAMOMHAYKIIMH. DJIEKTPOABIKYIIAs CUJIa CAMOWHTYKLIUH.

OHeprusi MarHUTHOTO MOJIS KATYIIKU C TOKOM.



DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: MMOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS MEUb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MAarHUTHOTO MOJIS.

B3anMopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHMSI MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

WccnepoBanue 1eicTBUS IOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHIYKITUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

KonebarenbHas cuctema. CBOOOAHbIE MeXaHMUYECKUe KojieOaHus. ['apMoHHMUecKue KosieOaHus.
Ilepuon, yacroTa, ammuuTyaa u (asza konebanuid. IIpyKuHHBIA MasTHUK. MaTeMaTH4eCKUil MasTHUK.
VYpaBHeHHe rapMOHUYecKUX KojeOanuii. [IpeBpalienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbubiii  koHTyp. CBOOOJHBIE  3JEKTPOMAarHUTHbIE  KoJeOaHUs B HJICAIBHOM
K0J1e0aTeIbHOM KOHType. AHAJIOTHUs MEXIy MEXaHWYECKUMHU U 3JIEKTPOMArHUTHBIMH KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B UJI€ATIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBinenre o 3aTyxaromMX KoieOaHUsAX. BbIHYXIeHHbIE MeXaHHYecKHue KoJeOaHMUs.
Pe3onanc. BeiHyX1eHHBIE 2IE€KTPOMarHUTHbIE KOJIeOaHusl.

Ilepemennbii TOK. CHHYCOMZAIBHBI NEPEMEHHBIM TOK. MOIIHOCT IEPEMEHHOTO TOKA.
AMIUIMTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HATIPSKECHMUS.

Tpancdopmarop. IlpousBoacTBo, mnepenada U MOTpeOJEHHE  3JIEKTPUUYECKOM  SHEprum.
OKOJIOTMYECKHE PUCKHU TPU IPOU3BOACTBE EKTPOIHEPrun. KynbTypa NCnoab30BaHus dIEKTPOIHEPTUH
B ITOBCETHEBHOM JKU3HU.

TexHudeckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK, TI'€HEPATOp
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeIay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KosieOaTeNbHONH cHUCTEMBbl (NMPYXUHHBIA WJIM MaTeMaTH4YeCKHM
MAasiITHUK).

Habmtonenue 3aTyxaronmx Koaedanuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.



OcmorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HAIPSDKEHUS OT BPEMEHM) UIS 3JIEKTPOMAarHUTHBIX
KoJeOaHuH.

Pe3oHanc mnpu 1ocienoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KaTyLIKM MHIYKTUBHOCTU H
KOHJIEHCATOopa.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIAa MAJIBIX KOJIEOAHUN Tpy3a HA HUTU OT AJUHBI HUTH U MAacChI
rpysa.

HccnenoBanue nmepeMEHHOIO TOKA B LEMU W3 IOCIEIOBATEIbHO COECIMHEHHBIX KOHIEHCATOpa,
KaTyILIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHble 60JIHbL

MexaHuueckue BOJIHBI, yCiI0BUs pacupocTpaneHus. [lepuoa. CkopocTh paclpocTpaHeHUs U JUTMHA
BoutHBL [lonepeunsie u mpo1osibHbIe BOJMHBL. MHTepdepeHtus 1 qudpakiuns MEXaHHIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJIOBUSL M3JIyYEHHUs DSJEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B anektpomarnutHO# BonHe. CBOHCTBa 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHUe, MpejoMieHue, nmoyspusanus, audpakuus, uaTepdeperus. CKOpocTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana s5ekTpoMarHuTHBIX BOJIH. [IpiMeHeH e 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIB paIUOCBA3U U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNUE OKPYKAtOIIEeH Cpeibl.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl IMATHOCTHMKA B TE€XHUKE M MEIULMHE, pajap, paauONpUEMHHK, TEJIEBU30p, AaHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHE MONEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonienue nnrepdepeHnu U AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmroienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJeOaHMiA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, NPEJIOMIICHHME, NOJSIpU3aLus,
mudpakius, “HTepEpeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeitHOe pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu
cBeta. ToUeUHbIN NCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300paxeHui B TIIIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIN IOKa3aTelbh MPEIOMIICHUS.
IlonHOE BHyTpeHHEE oTpakeHue. [IpenenbHblil yros NoIHOro BHYTPEHHETO OTPaKEHUS.

Hucniepcus ceera. ClioxxHbIH coctaB Oenoro cera. L[Ber.

CoOuparomye 1 paccenBaroliye JUH3bl. ToHKas auH3a. POKYCHOE PacCTOSHUE U ONTHYECKas CUIla
TOHKOH JHH3BIL. [TocTpoeHne n3o0paxkeHuit B COOMPAIOIINX U pacCenBaOLINX JuH3aX. PopMyrna TOHKOM
JIMH3BL. YBeIWUEHHE, JaBaeMoOe JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITUKH.



BonnoBass ontuka. MaTepdepenums cBera. KorepeHTHbIE WCTOYHHWKHU. Y CJIOBHS HAOMIOACHUS
MakCUMyMOB W MHHHUMYMOB B HWHTEP(PEPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxius cera. Judppakuronnas pemerka. Y cioBue HaOMIOIECHHS TIIaBHBIX MAaKCUMYMOB IPH
MaJCHAA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuuyeckue yCTpoilcTBAa W MpPaKTHYECKOE MPUMEHEHHE: OuKH, Jiyna, (oToamnmapar,
MIPOEKIIMOHHBINA ammapar, MHKPOCKOIN, TEJIECKOI, BOJIOKOHHAs OITHKa, IU(paKkUUOHHAs PpeuETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsmonuHEitHOE pacpocTpaHeHHEe, OTPAKCHHE U TIpeJoMiIeHre cBeTa. OnTHYecKne MpruOOpEHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens CBETOBO/IA.

HccnenoBanue cBONCTB N300paxeHU B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakiuum cBera.

Habmronenue aucnepcun cBera.

[Tonyyenue crnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaGroienue nonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokazaresns MpeoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Habmonenue aucnepcun cBera.

Paznen 6. OcHOBBI crienMATIbHOM TEOPUH OTHOCHUTEILHOCTH
I'paHuubl  TPUMEHMMOCTH  KJIacCHM4EeCKOM MexaHuku. llocTynmaTel crenuManbHONM — Teopuu
OTHOCHUTEJIBHOCTH: MHBAaPUAHTHOCTb MOAYJS CKOPOCTH CBETa B BAKYyM€, IPUHLUI OTHOCUTEJIBHOCTU
OHHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUITUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHULIBI. DHEPTUS TIOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. opmyina [1nanka cBs3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccienoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbsl (oTodddekTa.
VYpaBuenue DiinmreitHa i pororddexra. «KpacHas rpanuna» Gororddexra.

JNaBnenue ceera. OnbiTel I1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoilcTBa M NMpaKkTHUECKOE NMPUMEHEHHUE: (OTOIEMEHT, (OTOAATUHUK, COIHEUHAs
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.



HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.
Cseronuos.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -dactuil. [lnmanerapHas mojenb
atoMa. [loctynarel bopa. W3nyuenue u mornomenue (GOTOHOB MpHU MEpPEXoje aToMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEH SHEPTUU aTOMa BOJIOPO/A.

BonHoBbie cBolicTBa yacTull. Bonubl 1e bpois. KopnyckynspHO-BOJHOBOM Tyanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYeHHE.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIA aHaau3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenre AMHBI BOJHBI JIa3epa.

Habmoienue nuHeHYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGroienne JIMHeWYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JOKa3bIBAIOIINE CIOXHOCTh CTpOeHHA siapa. OTKpBITHE PaaHMOaKTHBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuio cocraBa paanoakTHBHOTO m3nydeHus. CBoiicTBa anbda-, Oera-,
raMma-u3iydeHus. BausHue paaiuoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpsiTHE TTPOTOHA U HeWTpoHa. HyknonHas monens sapa [eiizenOepra—lBanenko. 3apsa spa.
MaccoBoe uncino siapa. M30Tonsl.

Anbda-pacnan. ONeKTpOHHBIH M TMO3UTPOHHBIN Oera-pacman. ['amma-uznydenue. 3aKkoH
PaguOaKTUBHOIO pacnaza.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

Snepubie peakunu. JleneHne u CUHTE3 €.

SAnepuriii peaktop. Tepmosnepusiii cuHTe3. [IpoOnaembl U NEPCHNEKTUBHI SACPHOM SHEPreTHKU.
DKOJIOTHYECKHE aCIEKThI SIIE€PHON SHEPTETUKHU.

9J'IeMeHTapHBIe HYaCTHUIIBI. OTKpBITI/Ie MMO3UTpPOHA.
MeTtoasl Ha6J'IIOI[eHI/I${ U perucTpalu 3JICMCHTAPHBIX YaCTHII.
CDYH,Z[aMeHTaJILHBIC B3auMoJecTBUA. ENMHCTBO (bHSH“ICCKOfI KapTUHBI MHpa.

TexHuyeckue ycTpoWCTBa U MpaKTUYECKOE MPUMEHEHHE: JT03UMETp, Kamepa BuibcoHa, sAepHBIA
peakTop, atToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK HOHUBHUPYIOUTUX YACTHUII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM GoTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH

Dranbl pa3BUTHs acTpoHOMUH. [IpuKiagHOe 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUMU.
Bun 3Bé3nH0T0 HeOa. Co3Be3us, IpKue 3BE3IBI, INIAHETHI, UX BUAUMOE JBHKEHHE.
CoJiHeuHas1 CUCTEMA.



Comuue. ConHeuHasi akTUBHOCTh. MctouHuk sHeprun CosiHIIA M 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepuUCTUKU. Jluarpamma  «CHEKTpalbHBIA  KJIacC —  CBETUMOCTBbY».  3BE3JbI  TJIABHOU
IIOCJIEI0BATEIBHOCTU. 3aBUCHMOCTb «Macca — CBETMMOCTB» JUIsl 3BE3]l IVIABHOM IOCIIEN0BAaTEIbHOCTH.
BuytpenHee crpoenue 3B€371. COBpEMEHHBIE NPECTABICHUS O IIPOUCXOXKACHUU U 3Botonuu CoiHIa U
3BE37. DTarbl )KU3HU 3BE3L.

Muneunbiii I[lyte — nama I'anaktuka. Ilonmoxenue m aBwxkenne ConHua B [Namaktuke. Tumbl
rajiakTuk. Panguoranaktuky u kBa3zapel. YEpHbIE ABIPHI B A/1pax rajlakTUK.

Bcenennas. Pacmmmpenue Bceenennoit. 3akon Xa06ma. PazOeranue ramaktuk. Teopust bonbmioro
B3pbIBa. PeMKTOBOE M3ITydueHHE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménabie mpoOiieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmotennst HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX TMPUIIONKCHHUHA IS
oTpeeNieHus MOJIOKeHHUs HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE co3Be3Aus CeBepHOro
MOJIyIIapusi U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

Oo6o0maronee NoBTOpeHne

Ponb pu3mku M acTpOHOMUM B 3KOHOMHYECKOW, TEXHOJOTHYCCKOW, COIMATBHOW W ITHYECKOU
cdepax nesITeTbHOCTH YeIIOBEeKa, POJIb U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHHE
MUpAa, POJIb GU3NIECKOI Teopur B (HOPMUPOBAHUH MPEICTABICHUH O PU3MUECKON KapTUHE MHUPA, MECTO
(bu3nyecKoil KapTHHBI MHpa B OOMIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEACTABICHUN O
MIPUPO/JIE.

MexnpeamerHblie CBA3U

N3ydyenne xkypca ¢usuku 0a3oBoro ypoBHs B 11 Kimacce OCymIecTBIsieTcs C  y4ETOM
COJIEPKATENBbHBIX MEXKIIPEJAMETHBIX CBsI3e€H C KypcamMH MaTeMaTUKH, OWOJOTMH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBS3aHHBIE C M3yYEHUEM METOJIOB HAYYHOI'O IO3HAHUSA: SIBJICHHE,
Hay4HbId (akT, TUroTe3a, ¢u3MYecKass BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEeHUEe, SKCIEPUMEHT,
MOJEIINPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBbl YpaBHEHUM, TPUTOHOMETpHUECKUE (QYHKIIMU: CHHYC, KOCUHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXAECTBO, BEKTOPbl M HX MPOEKIHMH Ha OCH
KOOpJIMHAT, CIIO)KEHHWE BEKTOPOB, TMPOM3BOAHBIE JJIEMEHTapHbIX (YHKIMH, TpPU3HAKK MOA00US
TPEYTOIBHUKOB, OMPEIeICHHE TUIOMIAIN TUIOCKUX GUTYp U 00BEMa TeT.

buonocus: snekTpuyeckue SBICHHUS B JKUBOM mNpupoje, KojeOaTelnbHbIE BIKEHUS B KHUBOU
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOW MIPUPOJIE, IEHCTBHUE paTUaIlii HA )KUBbIE OPTaHU3MEI.

Xumusa: CTpOEHHWE aTOMOB U MOJIEKYJ, KpUCTaJJIM4YecKas CTPYKTypa TBEPIBIX TeN, MEXaHU3MBI
00pa30BaHMs KPUCTATUINIECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX pyld, (QOTOChEMKA 3eMHOMU
MMOBEPXHOCTHU, MPEACKA3AHUE 3EMIIETPSICEHUH.

Texnonocusi: JNUHUM DIEKTPONEpENay, TEHEpaTop MEPEMEHHOTO0 TOKa, DSJIEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4b, pajap, paguompuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COIHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenne yuebHoro mnpenmera «®@u3uka» Ha ypoBHE CpeAHEro ooOmero odpazoBaHus (06a30BbIi
YPOBEHB) JIOJDKHO O0ECIICYHTh TOCTHIKCHUE CICAYIONIMX JTHYHOCTHBIX, METAPEAMETHBIX M PEIMETHBIX
00pa3oBaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS YueOHOT0 npeamera «DU3uKay JOIKHBI OTpaXkaTh TOTOBHOCTD
U CIIOCOOHOCTH 00YYaroIUXCsS PYKOBOACTBOBAThCA COPMHUPOBAHHONW BHYTPEHHEH MO3UIMEN JTUYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAIlMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM [EHHOCTSIM POCCHHCKOTO OOINECTBa, PACIIMPEHHE KU3HEHHOTO OIbITa M OIBITa
JeSITEeIbHOCTH B IPOLECCE pPeau3allMiid OCHOBHBIX HAIPaBICHUN BOCIUTATEIbHON AEATENBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:knaHCcKoOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh TPAKJAHCKON IO3ULMHU OOYYAIOLIErocss Kak aKTUBHOI'O M OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIECTBa;

MPUHATHE TPATUIIMOHHBIX 00IIEYETOBEUECKUX T'YMAaHUCTUIECKUX U JEMOKPATHIECKUX [IEHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIILHOCTh B HHTEPECax IpakJaHCKOTr0 00IIeCTBa, Y4aCTBOBAThH
B CaMOYIIpaBJIeHUH B 00pa30BaTeIbHOW OpTraHU3aINH;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C MX (PYHKIUSAMH U
Ha3HAuYEHUEM;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOM 1eATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, TOCTH)KEHHUSM POCCHUCKHX YUYEHBIX B
obnactu (GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CMOCOOHOCTh OLIEHUBATh CHUTYalMI0 W TNPUHUMAThb OCO3HAHHbIE PEIIEHUs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIESITEIBHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYash AICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOr0 BOCIIMTAHUS

WHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATBFHOUW NEATeNFHOCTH, B TOM YHCIE CBS3aHHBIM C
(Gu3MKOM M TEXHUKOH, YMEHHE COBEpILIATh OCO3HAHHBIM BHIOOP Oyaymiel npodeccuu U peaan30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CHOCOOHOCTh K O0Opa3oBaHUIO M CaMOOOpa3oBaHHIO B oOOsacTH (U3MKH Ha
MPOTSKEHUU BCEH JKHU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS

C()OPMHUPOBAHHOCTb  3KOJOIMYECKOM  KYyJIbTYypbl, = OCO3HaHME  IJ00AJBHOIO  Xapakrepa
AKOJIOTUYECKHX MPOOIIeM;



IJIAHUPOBAHUE M OCYILECTBJICHUE JCHCTBHI B OKpY)KAlOIEW Cpele Ha OCHOBE 3HAHMS LieJier
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacliipeHHe OIbITa JEATENbHOCTU HKOJIOIMYECKOM HalpaBiICHHOCTH HA OCHOBE HMEIOLIUXCS
3HaHUi 10 (pusmke;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Ppa3BUTHS
(bu3nuecKoil HayKu;

OCO3HAaHHE IIEHHOCTH Hay4yHOW JesATeNIbHOCTH, TOTOBHOCTh B IIpollecce H3y4eHUs (QU3UKU
OCYILIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENIbCKYIO NEATEIIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAIbHbIE YUeOHbIE AeiiCTBUS
Ba3oBble joruveckue aeiicTBUA:

CaMOCTOSITENILHO (DOPMYITHUPOBATh U aKTYAJIM3UPOBATh MPOOJIEMY, paCCMATPUBATh € BCECTOPOHHE;

OIIPENIEIIATH 1SN IEATSILHOCTH, 33]]aBaTh ApaMETPhl U KPUTEPUHU MX JTIOCTUKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabareiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ yY4ETOM aHaiM3a HMMCIOIIUXCS MAaTePUAIBHBIX U
HEMaTepUATbHBIX PECYypPCOB;

BHOCHUTHh KOPPEKTHBHI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIICHUBATH
PHICKH TTOCIIEICTBUI I TEILHOCTH;

KOOPJMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSAX  PEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX TTPOOIIEeM.

Ba3oBble uccienoBareibcKue 1elCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH ITOHSATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEILCKON M TIPOSKTHOM JCSITEITLHOCTH B 00JIaCTH (PH3UKH,
CTIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHHS 3a/1a4 (PU3UIECKOTO
COJIepKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJIETh BHJAMU JEATEIBHOCTH IO TMOJYYEHHI0 HOBOTO 3HAHHS, €ro HHTEpIpeTalu,
MpeoOpa3oBaHUI0 M MPUMEHEHUI0 B PAa3IMUYHBIX Y4€OHBIX CHUTYyallUsX, B TOM YHCIE MPH CO3JAaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIC CBSI3M U aKTyaIM3UpPOBATh 3a]ady, BBIIBHTaTh THIOTE3Y €€
pEIIeHNs, HAaXOJUTh apPTyYMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEP)KIACHHM, 3a7aBaTh HMapaMeTphl H
KPUTEPHH PEIICHUS;

aHAJIM3MPOBAThH IOJIYUCHHBIC B XOJ€ PEHICHHS 33Ja4d Pe3y/IbTaThl, KPUTHYCCKH OIICHHBATH WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JEATEILHOCTH, B TOM UHUCIIE
MIpH U3yYeHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MMPEJIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIXOIbI M PEIICHHS,;

CTaBHUTH MPOOJIEMBI U 33]1a4M, JOMTYyCKAIOIIUE aJTbTePHATUBHBIC PEIICHUS.



Pa6ora ¢ nundopmanmeii:

BJIAACTh HABBIKAMH ITOJYUCHUS I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-I€CKOFO COACPIKaHUA M3 MCTOYHHUKOB Pa3HbIX
TUIIOB, CaMOCTOATCIBHO OCYIICCTBJIATHL IIOUCK, QaHAJIN3, CHUCTCMATHU3ALIUIO W HUHTCPIPCTALHUIO
nH(bOpMAaIUY Pa3IMYHBIX BUJOB U (OPM IPE/ICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B pEUICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHM3allMOHHBIX 3a7ad C CcoOJIofeHHeM TpeOOoBaHMIA
SPrOHOMHUKH, TEXHUKHU OE30MaCHOCTHU, TUTHEHBI, PECYypcOCOEpeKEHUs, MPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMaLIMOHHON 06€3011aCHOCTH;

CO3/IaBaTh TEKCTHI (PU3UYECKOTO COACpPKAaHUS B pa3IMYHBIX (Qopmarax ¢ y4ETOM Ha3HAYCHHS
nH(OpMAIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPast ONTUMAIIbHYIO ()OpMY MIPEICTABICHHUS U BU3yaIH3alHH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

OCYLLECTBIIATH OOILIIEHUE HAa YpOKaX (PU3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHIIKY KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ UHIUBHyalbHON paboThI;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH ¢ Yy4€TOM OOIIMX HMHTEPECOB W
BO3MOKHOCTEH KaKJI0TO WICHA KOJUIEKTUBA;

IIPUHUMATBH LIEJIM COBMECTHOU JIE€ATEIIBHOCTH, OPraHU30BbIBATh U KOOPIAMHHUPOBATH JIEHCTBHS 110 €€
JOCTH)KCHMIO: COCTaBIIATh IUIAH JCWCTBUM, pacHpeneisiTb pONM C Y4ETOM MHEHUH YYaCTHHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOM padoThI;

OLIEHUBAaTh KayecTBO CBOET0 BKJA/Ja M KaXJOTO y4acTHHKA KOMaH/bl B OOIIMH pe3ynapTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MAEU C TO3ULUM HOBHU3HBI, OPHUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATETMYECKOE ITOBEJCHUE B PA3JIMYHBIX CHUTYalHsX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranusanus:
CaMOCTOSITENILHO OCYILECTBIIATH II03HABATENIbHYIO JESATEIbHOCTh B 00JaCTH (PU3UKU U aCTPOHOMUM,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOATENIBHO COCTABJIATH IJIaH PEIIEHUs PACYETHBIX M KAYECTBEHHBIX 3a/1a4, I1JIAaH BBIITOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHU;
JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;
paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOcOOCTBOBaTh ()OPMUPOBAHMIO M MPOSBICHUIO SPYAULUU B 0O0JACTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJJIEKT:
JlaBaThb OLEHKY HOBBIM CHUTyalusIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLCHUBATbH
COOTBETCTBHUE PE3YJIBTATOB LECIISAM;



BJIaJICTh HABBIKAMH ITO3HABATEIbHOW pe(ICKCHM KaK OCO3HAHUS COBEPIIAEMBIX [CUCTBHHA M
MBICJIIMTCIIBHBIX IMTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

WCIOJIB30BATh MPUEMBI peIEKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO NPUHUMATh PCUICHUS 110 UX CHUKCHUIO,

[IPUHUMATb MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAIU3€E PE3yJIbTaTOB ACATEIBHOCTH;

NPUHUMATH Ce0s1, MOHUMAst CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTHUX MPU aHAITU3E Pe3y/IbTaTOB JICSITEIbHOCTH;

NpU3HABAaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporiecce moCTHKEHHS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOrPaMMBI 10 (PU3MKE Ui YPOBHS
cpemHero oOmero oOpa3oBaHMs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS ASMOIMOHAIBHBIN WHTEIUIEKT,
IPEATOoJIararoIuil chOpMUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIFOYAOLIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAIBLHOE COCTOSHHUE, BHJIETh
HaIPaBJICHUS Pa3BUTHUS COOCTBEHHOW AMOIMOHAIBHOM cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpEeTyIMPOBaHHsI, BKITFOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3@ CBOE
MOBE/ICHHUE, CIIOCOOHOCTh aaNTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHUSIM U TPOSIBIISTH THOKOCTbD, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMONICH CTPEMIICHHE K JOCTHIKCHHIO IIEJM M YCIEXY, ONTHMHU3M,
HHUIUATUBHOCTb, YMCHUC I[efICTBOBaTB HUCXO0OA U3 CBOUX BO3M0)KHOCT€I>1;

AMIIATHH, BKJIFOYAIOIICH CITOCOOHOCTh MOHMMATh AMOIMOHAIBHOEC COCTOSHUE JPYIHX, YIUTHIBATDH
€ro IpH OCYIIECTBICHUU OOLICHUS, CIOCOOHOCTh K COUYBCTBHIO U COTICPSIKMBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAaIOIINX CIIOCOOHOCTH BBICTpanBAaTb OTHOLICHUA C APYTUMH JIFOAbMU,
3a00THTBCSI, IPOSIBISTh HHTEPEC U Pa3peliaTh KOHPIUKTHI.



INPEAMETHBIE PE3YJIBTATbBI

K xonny o6y4yenus B 10 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JIEeMOHCTPHPOBATh HAa MpUMeEpax pojib U MECTO (U3UKUA B (DOPMUPOBAHHM COBPEMEHHON HAaydyHOU
KapTUHBl MHpa, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJOIHH, B IPAKTUYECKOW JEATEIbHOCTH
JIFOZIEH;

YUUTBIBaTh TPaHULBl NPUMEHEHUS M3YYEHHBIX (U3MYECKMX MOJAEJeH: MarepuaibHas TO4YKa,
MHepLUalbHas CUCTeMa OTcuéTa, aOCOJIOTHO TBEPAOE TENIO, MACANbHBIM Ia3, MOAEIN CTPOEHUS Ia30B,
AKHUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN JIEKTPUUYECKHUM 3apsi IpU pelieHuH GU3NYEeCKUX 3a/1a4;

pacrno3HaBaTh (U3MUYECKUE SBICHUS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOEHMSI BEIECTBA M DJIEKTPOJAWHAMUKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIUHEHHOE ABIKEHHE, CBOOOJHOE MAJCHUE TeJN, IBIKEHHE IO OKPYKHOCTH,
WHepIUs, B3auMoJeicTBue Te, Tuddysns, OpOyHOBCKOE IBM)KEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeN, W3MEHeHHe o0b&Ma Tel HpU HarpeBaHuu (OXJIAXIEHUM), TEIJIOBOE paBHOBECHE, HCIApeHUE,
KOHJICHCALIMs, IIJIaBJICHNUE, KPUCTAJUIM3ALMs, KUIIEHUE, BIAXXHOCTh BO3/1yXa, NOBBILICHUE JABICHUS Ta3a
IIPY €r0 HAarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXY IapaMEeTpaMU COCTOSIHUSA Ia3a B M30IIpoLeccax,
NIEKTPU3aLKs TN, B3aUMOECHCTBHE 3aps10B;

ONKCHIBATh MEXAHUYECKOE JIBUKEHUE, HCIOJb3Ys (PU3NYECKHE BEJIUYMHBI: KOOpJAMHATA, IYTh,
IepeMeIeHNE, CKOPOCTh, YCKOpEHHE, Macca Teja, CHJla, UMITYJIbC Tela, KUHETUYecKas SHEeprus,
MOTEHLIMAJIbHAs SHEPrusi, MEXaHW4YecKass padoTa, MEXaHUYECKasi MOIIHOCTh; IPU ONMCAHUU MPABUIBHO
TPAaKTOBaTh (DU3MYECKHI CMBICI HCIIOJIB3YEMbIX BEIWYMH, MX OOO3HAUYECHUS WM EIWHUIIBI, HAXOIUThH
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMH BETMUYUHAMM;

OIMCHIBATh M3YYEHHBIE TEIJIOBBIC CBOWCTBA TeNl U TEIUIOBBIE SBICHMS, MCIONB3Ys (U3NUYECKHE
BEJIMYMHBL: JABJICHUE Ta3a, TEMIIEpaTypa, CPEAHssl KUHETHYECKas SHEPIHUs XaOTHYECKOIO IBW)KECHHUS
MOJIEKYJI, CPETHEKBaApaTUYHasi CKOPOCTh MOJIEKYJI, KOJTUYECTBO TEIJIOThI, BHYTPEHHS SHEprus, paboTa
raza, KO3(QpQHUIHUEHT MOJIE3HOr0 JEHCTBUS TEIJIOBOTO JABMUIraTessl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBAThH
(¢u3NyecKuil CMBICIT HCIIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHMs] M €AWHHULbI, HAXOIUTh (DOPMYJIBI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAM;

ONKCHIBATh HU3YYEHHbIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA M JJIEKTPUYECKHE SBJICHUS
(mpomecchbl), HCMNONB3Ys (U3MUECKHE BEIMYUHBL: DJIEKTPUUYECKUM 3apsi, DJIEKTPUYEcKoe IIoJie,
HaNpsDKEHHOCTh I0JII, MOTEHLMAJ], Pa3HOCTb IOTEHIMAJIOB; IPU ONMCAHWU IPABWIBHO TPaKTOBATh
¢u3nyeckuif CMBICT MCIOJB3YEMBIX BEJIUYMH, UX OO0O3HAUEHHs W EIUHMIIbI, YKa3blBaTh (OPMYIIBI,
CBSI3bIBAIOIIUE TAHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYHMHAMU;

aHAJM3UPOBaTh (PU3MUYECKHE MPOLIECCHl U SIBICHUS, UCHOIb3Ys (PU3MUECKUe 3aKOHBI U MPUHIIMIIBL:
3akoH BceMupHoro Tsrotenus, |, Il u 1l 3akonsr HeioToHa, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEpruH,
3aKOH COXpaHEeHHs] MMITyJIbca, MPUHILMI CYNEPHO3UIUN CHUJI, MPUHIUI PaBHONPABUS HMHEPIHAIbHBIX
CUCTEM OTCUY€Ta, MOJIEKYISIPHO-KHHETUYECKYIO TEOpPHUIO CTPOCHHS BEIEeCTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHell KUHEeTUYECKOM SHEPruu TEIIOBOro ABMKEHUS MOJIEKYJ C aOCOJIOTHOM TeMneparypoil, nepBbiit
3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHEHMsI DJIEKTPUUECKOr0 3apsaa, 3akoH KyioHa, mpu 3ToM pazinuyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPRKEHUE U YCJIOBHUS (TpaHUIIbI, 00JacTy)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE MPHHLUIBI JACHCTBUS MAaIlIMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3nuyaTh yciaoBUs UX O€30IIaCHOTO MCIIOJIb30BaHMs B IOBCEIHEBHOM KU3HY,



BBIMOJIHATh  OKCIEPUMEHTHl IO MCCIEJOBAHUIO (U3UYECKUX SBICHUH U IPOLECCOB ¢
WCTOJIB30BAHUEM TPSAMBIX U KOCBEHHBIX W3MEPEHUH, IpU 3TOM (GOPMYIHPOBATH MpodiemMy/3agady U
THIIOTE3Yy Y4eOHOTO HKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000py10BaHHUs, TPOBOIUTH
OTIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBISATh TPSMBbIE U KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIMYUH, MPH STOM BHIOWpATh
ONTUMAJIbHBIA CIOCOO0 M3MEpPEHMs W MCIOJIb30BaThb M3BECTHBIE METO/AbI OLEHKH IOTPELIHOCTEH
HU3MEpEHUI;

UCCIIeIoBaTh 3aBUCHUMOCTH MEXJ1y (U3MUECKUMH BEJIMYMHAMHU C MCIIOJIB30BAaHHEM IPSIMBIX
U3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl IOJIyYE€HHON 3aBUCUMOCTH
(GU3MYEeCKUX BETUYMH B BUJE TaOIUI] U TPaUKOB, AETaTh BEIBOBI 0 Pe3yJIbTaTaM MUCCIIET0BAHMS;

coOmogaTh mpaBuiia OE30MIaCHOTO TPyAa HpPU MPOBEICHHHM HCCIEIOBAaHMNA B pamMKax y4eOHOTro
SKCIIEPUMEHTA, y4eOHO-UCCIIEOBATEIbCKOM M  IMPOEKTHOM JAEITEIbHOCTH C  MCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPAaTOPHOTO 00OPYIOBaHUS;

pemiaTh pacu€THbIE 3aJjaud C SBHO 3a/JlaHHON (hU3MYECKOH MOJIeNIbI0, HCHOJb3Yyd (pu3nuecKue
3aKOHBl M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/laud BBIOMpATh (U3NYECKYIO MOJIENb, BBIACIATDH
¢u3nyeckre BeIMYUHBI U (HOPMYIIbI, HEOOXOAUMBbIE Ui €€ peleHus], IPOBOIUTh Pacy€Thl U OLIEHUBATh
PeaIbHOCTh MOJIYY€HHOI'O 3HaYeHUs! (PU3HMUECKON BETUYMHBI;

pelmath KaueCTBEHHbIE 3aJaud: BbICTpauBaTh JIOTUYECKHM HENPOTHUBOPEUMBYIO  LEMIOUYKY
paccyXJIeHHii ¢ ONOpPOl Ha 3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKHUE SIBICHUS;

WCIOJIBb30BATh TPU PEHICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJIOTHUH JUIS
MOWUCKA, CTPYKTYPHUPOBAHHS, HWHTEPIPETALMU W NPEACTABICHUS Yy4eOHOW U HAy4YHO-TOIMYJISPHON
uHbOpMalUY, NOJYYEHHOM M3 pPAa3JIMYHbIX HCTOYHMKOB, KPUTHUYECKH aHAIU3UPOBATh IOIY4aeMylo
uH(pOpMaInIo;

MPUBOANUTH MPUMEPHI BKJIaJa POCCUHUCKHUX M 3apyOeXHBIX YyUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHUYECKHE 3HAHHUS MO (U3UKE B TOBCEJAHEBHOW J>KM3HM Il OOecreueHHs
0€30MacHOCTH MpH OOpalleHuH ¢ NpubdopaMud M TEXHUYECKHMH YCTPOWCTBAaMH, HJSi COXpPaHEHUs
3/10pOBbS U COOIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHHS B OKpPY KaIOLIEeH cpeie;

paboTaTh B TPpYIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLMAIbHBIX POJIEH, INIAHUPOBATh PabOTy IPYIIIHI,
paIMOHAJIBbHO pacHpeessiTh 00S3aHHOCTH M IUIAHUPOBATDH JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYAlIUSX,
aJIeKBaTHO OIIEHUWBATh BKJIAJ] K&KIOT0 U3 YUaCTHUKOB I'PYIIILI B PELICHUE pPacCMaTpUBaeMOil MPOOIIEMBI.

K xoHiy o6y4yenus B 11 kiacce npeaMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

JI€MOHCTPHPOBATh HAa MpUMepax pojib U MeCTO (U3UKU B (HOPMUPOBAHHM COBPEMEHHOH HayuyHOU
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU MU TEXHOJOTUH, B MPAKTHUYECKON IEeSATEIbHOCTU
JOJIeH, IeTIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAHULIBI MPUMEHEHHS] M3YYEHHBIX (DPU3MUECKUX MOJENEH: TOUEUHBIH AIIEKTPUUYECKUIl
3apsij, Jy4 CBETa, TOUEYHBIH MCTOYHUK CBETA, siIepHas MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO
A7Ipa IpU PelIeHnN PU3NUECKUX 3a1a4;

pacrio3HaBaTh (pu3MuUecKUe sBIEHHUS (IpOLEecChl) W OOBICHATH KX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA ¥ KBAaHTOBOW (DU3MKU: DIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MArHUTHOE JEMCTBHS TOKA, B3aMMOJECHCTBHE MAarHUTOB, JIEKTPOMAarHWTHas WHAYKLHUSA,
JeCTBUE MAarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM M JABIJKYLIMICS 3apsisi, 3J1€KTPOMarHuTHbIE
KoneOaHWsd W BOJHBI, TPSAMOJMHEHHOE paclpOCTpPaHEHHE CBETa, OTPaKEHUE, IPEJOMIICHHUE,



uHTephepeHtrs, Tudpakius W TMOJSIpU3aIUs CBETa, TUCIEPCUs CBeTa, (OTOIIEKTpUUYECKUU ddexT
(poroaddexr), cBeTOBOE AaBlIEHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa BOAOPOA,
€CTECTBCHHAS U UCKYCCTBCHHAS PAJIMOAKTUBHOCTH;

OITMChIBATH HN3YUYCHHBIC CBOICTBa BCIICCTBaA (BHGKTpI/I‘ICCKI/Ie, MAarHuTHBIC, OIITUYCCKHUC,
3IEKTPUUYECKYIO TPOBOJIUMOCTD PA3IUYHBIX CPEJl) U JIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI), UCTIONb3YS
(bu3nyecKre BEJIUMYUHBL: JIEKTPUUECKHUI 3aps]], CHUiIa TOKA, HJIEKTPUUYECKOE HAMPSKEHUE, HIEKTPUIECKOe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJIBIKYIIAS CHIIa, paboTa TOKA, UHAYKLHS MarHUTHOTO
noJist, cuiia Amrnepa, cuiia JlopeHua, MHIYKTUBHOCTD KAaTYILIKH, SHEPTHUS 3JEKTPUUECKOr0 M MarHUTHOTO
moJied, MepuoJ M YacToTa KojeOaHuM B KojeOaTelnbHOM KOHTYpE, 3apsii U cuja TOKa B Ipoliecce
TrapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJeOaHui, (OKYCHOE PacCTOSIHUE U ONTHYECKAs CUJIA JIMH3BI, TIPH
OIMMMCAHUHN NPAaBUJIIBHO TPAKTOBATb (bI/I3I/I‘IeCKI/II7I CMBICJI HCIIOJIB3YCMbIX BCJIIMYHH, HUX o0o3HaueHusT u
eIWHUIIBI, YyKa3blBaTh (OPMyYJBI, CBSA3BIBAIOIIME JAHHYIO (DHU3HUECKYI0 BEIMYMHY C APYTUMH
BEINMYNHaAMMU,

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS M IPOLECCHI, UCHONB3YS (PU3UUECKHE BEIMYUHBI:
CKOPOCTH 2JIEKTPOMATrHUTHBIX BOJIH, AJTMHA BOJIHBI U YACTOTA CBETA, DHEPTHs U UMIYILC (POTOHA, IEPUO
MOJIypacnaja, SHepPrus CBS3U aTOMHBIX SJEp, IPU ONMHMCAHUU MPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS U €AMHHUIIBI, YKa3blBaTh (DOPMYIbI, CBS3BIBAIOIIUE JAHHYIO
(bH3I/I‘-IeCKy10 BCJIIMYHHY C APYTUMH BCIMYNHAMM, BBIYUCIIATH 3HAYCHUC (bHBI/I‘ICCKOfI BCJIMYHNHBI,

AHAJIIM3UPOBATDH C];)I/IBI/I‘-ICCKI/IC IMpoUECCChbl U ABJICHHA, UCIIOJIb3YyAd (1)I/I3I/I‘-ICCKI/IG 3aKOHBI U IMPUHIMUIIBL:
3akoH OMa, 3aKOHBI TIOCJICIOBATEIIEHOTO U TApaAUICIFHOTO COSJAMHEHUS MMPOBOJHUKOB, 3aKOH J[KOyIsi—
Jlenna, 3aKOH 3JE€KTPOMArHUTHOM MHIYKLMH, 3aKOH NPSAMOJIUHEHHOTO PacCIpOCTPAaHEHUs CBETA, 3aKOHBI
OTpaXKCHUS CBETAa, 3aKOHBI MPEJIOMJICHHS CBeTa, ypaBHeHHe OiHmuTeiiHa s (otodddexTa, 3akoH
COXPaHEHHUS SHEPTUH, 3aKOH COXPAaHEHHUS UMITYIbCA, 3aKOH COXPAHEHUs AJIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpPaHEHUS MAcCOBOTO YHCIia, MOCTYaThl bopa, 3aKOH paJloaKTUBHOTO paciaja, MpH STOM pa3indaTrh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €T0 MaTeMaTHYEeCKOE BBIPAKEHHE W yCIOBHs (TpaHUIlbI, 00JIacTH)
MIPUMEHUMOCTH;

OMPCACIIATL HAIPABJICHHUEC BCKTOpPpAa HHAYKIHWW MArHuTHOTO ITOJIA MNPOBOJHWKA C TOKOM, CHIIbL
Awmnepa u cunsl JIopenna;

CTPOUTDH U ONUCHIBATh NU300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBIIIOJIHATE  OKCIICPUMEHTBI IIO  HMCCJICIOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHHUU: Mpu 3TOM (HOpMyIHpoBaTh MpodieMy/3agady u
TUIOTE3Y y4eOHOTO IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO0 000pYyI0BAaHUS, TPOBOJAHUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOBL;

OCYIIECTBISTh TPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3UYECKUX BEIWYUH, TMPU ITOM BBIOMPATH
OIITUMAJIBHBIA  CIIOCO0 U3MEPCHHUA HW HCIOJB30BAaTh H3BCCTHBIC MCTOABI OLCHKH HOFpeHIHOCTeﬁ
U3MEPEHU;

HUCCIICa0BaTh 3aBUCHUMOCTU (1)I/I3I/I'-IGCKI/IX BCJIIMYMH C HCIIOJIB30BAHHUEM IIPAMBIX I/I3MepeHI/H711 npu
9TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIBTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE TaOIHI U TpadUKOB, JeNaTh BHIBOJBI [0 PE3yJIbTaTaM HCCIICOBAHUS;

coOMroaTh MpaBmia OE30MacHOTO TpyJa MPU MPOBEACHUM HUCCIEJOBAHHMIA B paMKaxX y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-UCCIEOBATEIbCKOM ¥  TMPOEKTHOW AESITeNTbHOCTH C  HCIOJb30BAHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

pemats pacu€THble 3a7aud C SIBHO 33JaHHOM (DU3MYECKOM MOJENBIO, HCIONb3Yys (PU3nYecKue
3aKOHBI U MPUHIMUIBI, HA OCHOBE aHalM3a YCJIOBUA 3aJaud BBIOMPATh (U3UYECKYIO MOJENb, BBIICIATH



¢busnveckre BEIMYUHBI U (HOPMYITBI, HEOOXOAUMBIC ISl €€ PEelIeHHsI, TPOBOJUTh PACYEThl U OLICHUBATH
PEATBHOCTH MOTYYCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI;

pemiath Ka4eCTBEHHBIC 3aJa4yd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEYHMBYIO  IETIOUYKY
paccyXJICHHIA C OTIOPOi Ha U3yYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (DU3UUECKUE SIBICHHUS;

WCIIOJIb30BaTh MPH PEIICHUN y4eOHBIX 3a7ad COBpEMEHHBbIC MH()DOPMAIMOHHBIC TEXHOJIOTHH JIJIS
MOKUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMU W NPEACTABICHUsS Yy4eOHOW U Hay4YHO-IOMYJISIPHON
uHpOpPMAIIMY, TOJYYCHHOW W3 pPa3JIMYHBIX HMCTOYHHKOB, KPUTHUYECKH aHAIU3UPOBATh MOJIYYaeMYIO
nHpopMaIuo;

OOBSICHATh TPUHIMITBI JCWCTBUS MAallWH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3inyarh
YCIIOBUS MX O€30MaCHOTO MCTIOIh30BAHUS B TIOBCETHEBHOM JKU3HU;

MIPUBOJIUTH MIPUMEPHI BKJI/Ia POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHUS IO (PU3MKE B IMOBCEAHEBHOW JKHM3HH JUIS OOECICYCHHUS
0€30MacHOCTH TpU OOpallleHUH ¢ NPUOOpaMU U TEXHHUYECKUMH YCTPOHCTBAMH, JUIS COXPaHCHHS
3II0OPOBbSI U COOJTIOJICHHSI HOPM KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie;

paboTaTh B TPYIIIE C BHIMOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh pabOTy IPYIIIHI,
palMoOHAIFHO paclpeleNiaTh 00I3aHHOCTH U TUIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIHSIX,
aJICKBATHO OIICHUBATH BKJIA]T KAXKJIOTO U3 YUACTHUKOB TPYIIIEI B PEHICHHE PACCMATPUBAEMOM MTPOOIICMEI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

da3oBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' Kose6anus https://m.edso0.ru/7f41c97¢c
59 MexaHU4YecKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmnoreka [JOK
4.1
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOMI
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax pojlb U MeCTO (HU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTMH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH

YuuTbIBaTh TpaHUIBl NPUMEHEHUS HW3YYCHHBIX (DU3MYECKHX MOJIENCH:
MaTepuaibHas TOYKa, MHEpIUAlbHAasg CUCTeMa OTCuéTa, abCONIOTHO TBEpIOE
TEeJNO, WJCANbHBIN Ta3; MOJETN CTPOCHHS Ta30B, KUIKOCTEH W TBEPABIX Tel,
TOYCYHBIN AJIEKTPUUECKUI 3aps]l — P pelieHnH (HU3NUeCcKUX 3a71au

Pacno3naBath (usuueckue siBieHHS (MPOLECCH) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJIIPHO-KUHETUUECKON TEOpUHU CTPOEHUS BEIecTBa
U 3JEKTPOAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE HPSAMOJIMHEHHOE
JIBUKEHHE, CBOOOJIHOE NaJeHUE TeJl, JBUKEHHE IO OKPYKHOCTH, HHEpLHMS,
B3aumozeiicteue Ten; auddysus, OpOyHOBCKOE JBHMIXKEHUE, CTPOCHHE
JKUJKOCTEH U TBEPABIX TeEJ, WU3MEHEHHE 00bEMa Tel IpuU HarpeBaHUU
(oxJ1aX/IeHUN), TEIJIOBOE PAaBHOBECHE, UCIIApEHNE, KOHAEH CAlus, IaBICHHE,
KpUCTaJuIM3alus, KUMEeHNe, BIaKHOCTh BO3JyXa, MOBBIIIEHUE JaBJIEHUS ras3a
P €ro HarpeBaHWM B 3aKPHITOM COCYZAE, CBA3b MEXKIy IapaMeTpaMu
COCTOSIHMSI Tra3a B M30IpOLEccax; 3JIEKTpU3alus Tell, B3auMOJICHCTBUE
3apsA10B

10.4

10.5

10.6

OHI/ICI)IBaTI) MEXaHHUYECKOC JIBHKCHHUC, I/ICHOJ'IBSY?[ (i)I/ISI/I'-IeCKI/IC BCJIMYUNHBI.
KOOpJAWHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJa,
I/IMHy.]'II)C TCJa, KHNHCTUYCCKAsA 3Hepr1/151, IIOTCHIINAJIbHAS BHCpFI/IH,
MeXaHu4eckass paboTa, MeXaHHUYECKash MOIIHOCTh, TMPU ONUCAHHU IPABUIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYHH, UX 0003HAUCHHS W
CIIMHUIIBI, HAXOIUTH (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYCCKYIO BETUYHHY
C IPYTMMU BEJIMYMHAMU

OnuchiBaTh HM3yYEHHbIE TEIJIOBBIE CBOICTBA TEl W TEIUJIOBbIE SIBJICHUS,
UCHIONB3Ysl (PU3MYECKUE BEIMYUHBL JABJICHHE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKas SHEPIHUs Xa0THYECKOTO JBUKEHUS MOJIEKYI,
CpPEIHEKBapaTU4YHAsl CKOPOCTh MOJIEKYJ, KOJIUYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusi, paboTa rasza, Kod3()(UIMEHT TMONEe3HOro MAEHCTBUS TEIIOBOTO
JBUTATENS; TpPH ONHWCAaHUM TPABUIBHO TPAKTOBaTh (U3MYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHUILbI, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NUECKYIO BEIMUMHY C IPYTUMHU BEIMYMHAM

OnucelBaTh U3YYEHHBIE IEKTPUUYECKUE CBOMCTBA BEILECTBA U JIEKTPUYECKHE
SABICHUS (TIPOLIECCHI), HCIONB3Ys (U3NYECKHE BEIUYMHBL AIECKTPUYESCKUN




3apsand, OSJICKTPUYCCKOC II0JIC, HaHpﬂ)KéHHOCTB noJjrs1, MNOTCHHHUAJI, Pa3HOCTb
MNOTCHIHUAJIOB, IIpHW OIKMCAaHWH IIPaBUIJIIBHO TPaKTOBAaTb (1)I/ISI/ILIGCKI/II‘/'I CMBICJII
HCIIOJIB3YEMbBIX BCIWYHH, HX 0003HaYeHHs U CAWMHULBI; YKa3bIBaTbh (bOpMy.]'II)I,
CBA3BIBAIOIIUEC JaHHYIO (l)I/ISI/I‘ICCKYIO BCJIIMYMHY C APpYTHUMU BCINYHNHAMU

10.7

aHAMM3UPOBaTh (HU3NYECKHE TPOLECCHl U SIBICHUS, UCHONB3Yys (pu3nueckue
3aKOHBl W MPUHLMIBL 3aKOH BcemupHoro Ttiarorenus, |, Il u Il 3akons!
HproTOHa, 3aKOH COXpaHEHUS MEXaHMYECKOM DHEPIuH, 3aKOH COXPAaHCHHUs
UMIyJIbCa, HPUHLOMI  CYNEPHO3ULMM  CWI, IPUHLOUI  PaBHONPABHSA
MHEPLHAJIbHBIX CHCTEM OTCUETA; MOJEKYJIIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHS BEIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHENH KMHETUYECKOW DHEPTUU
TEIUIOBOTO JIBXKEHHUS MOJIEKYJ ¢ aOCONIOTHOW TeMIepaTypoi, MepBbIi 3aKOH
TEPMOJIMHAMMKH; 3aKOH COXPAaHEHMs IEKTPUUYECKOro 3apsna, 3akoH KyioHa;
IPU 3TOM pa3/IndaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €0 MaTeMaTHYECKOE
BBIPQXEHHUE U YCIOBUS (TPaHMILIbI, 00JIaCTH) IPUMEHUMOCTHU

10.8

10.9

10.10

10.11

OOBSACHATh OCHOBHBIC MPUHIIUIIBI JCHCTBUS MAIIUH, MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB;, pa3iauyarh yCIOBUS WX 0€30MacHOTO  HCIOJb30BaHHUS B
HOBCEIHEBHON KU3HU

BBINONHATE  9KCIIEPUMEHTH 110 HCCIICAOBaHUIO (PH3MUECKUX SIBICHUH U
MPOIIECCOB C HCIIOJIL30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPCHHU; MPHU STOM
dbopmynupoBath mnpoOieMy (3afady) U TUIOTE3Y Y4eOHOro SKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 IPEIIOKEHHOTO 00OpYAOBaHUs, MPOBOAHUTH OIBIT H
(GhOopMyIPOBATH BHIBOJIBI

OcymiecTBIATh NpsSMble U KOCBEHHBbIE M3MEpeHHs (PU3MYECKHX BEJIUYMH; MpPU
3TOM BBIOMpATh ONTUMAIbHBIN CIIOCOO M3MEPEHHUs M UCIOJb30BaTh U3BECTHBIE
METO/Ibl OLIEHKHU IIOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh  3aBUCUMOCTM  MEXAy  (U3MYECKMMM  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM IPSIMBIX M3MEPEHUH; MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcUpoBaTh Pe3yNbTaThl MOIYYEHHOW 3aBUCUMOCTH (DPU3MYECKHX BETUYMH B
BUjie TabaMIl U TpadUKOB, 1€1aTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUs

10.12

CoOmroaTe mpaBmiia 0€30TMaCHOTO TpyJa MpPU TMPOBEACHUU HCCIECIOBAHUN B
pamMKax y4eOHOTro JKCIepUMEHTa, y4eOHO-UCCIEIOBATEIbCKON U MPOEKTHOMN
JESITEIIbHOCTH C UCIIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO
o0opymoBaHus

10.13

Pemarp pacu€rHble 3a7au ¢ SIBHO 33/1aHHOM (PU3NYECKON MOJEINbIO, UCTIONb3YS
¢u3nyeckue 3aKOHbl M MPHUHIMIIBI; Ha OCHOBE aHajdW3a YCJOBHS 3ajauu
BBIOMPATh (PU3NYECKYIO MOJIEIb, BBIICIATh (PU3UUECKUE BETUUUHBI U (HOPMYIIHI,
HEo0XouMBbIe 1JIs €€ pelIeHus], IPOBOANUTE Pacu&Thl U OL[EHUBATh PEAIbHOCTh
MOJIy4EHHOT0 3HaYeHUs (PU3NUECKOI BETUUNHBI

10.14

PemaTte kayecTBEHHBIE 3a/Jaud: BHICTPAWBATh JIOTUUECKH HEMPOTHBOPECUUBYIO
[ETIOYKY PACCYKJICHHI C OMOpOd Ha WM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS

10.15

Hcnonp30BaTh Npu pelieHUH y4eOHBIX 33/a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE




TEXHOJIOTUM  JJIsi  TOWCKA, CTPYKTYpUPOBAHUS,  HHTEPIpETAH U
NpeCTaBICHNUs YIeOHOH M HAyYHO-TIOMYJIIPHON WH(pOpMAIIMH, MTOTyYCHHOH U3
pa3IMYHBIX ~ WCTOYHUKOB;,  KPUTHYECKH  AHAIM3HPOBATH  IOJIY4aEMYIO
nHpopmaIuio

10.16

[TpuBOANTH MpUMEpPHI BKJIAJa POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B
pa3sBUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIErO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOT U

10.17

Hcnonp3oBaTh TCOPCTUYUCCKHUEC 3HAHUA I10 (1)I/ISI/IKG B HOBCGI[HGBHOﬁ KHU3HU OJI1
obecrieyeHns 0€30MacCHOCTH MPHU OOpaIIeHUH C MPHUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, JUIsl  COXPAaHEHUS  3JI0pOBb W COOJIOACHWS  HOPM
HKOJIOTMYECKOTO IIOBE/ICHHS B OKpY:KaloIleil cpefie

10.18

11 KJIACC

PaGoTath B Trpymnme cC BHIIOJIHEHUEM pPa3IUYHBIX COIUATbHBIX POJICH,
IUIAaHUPOBATH PA0OTy TPYIIBI, PAMOHAIBLHO PACIPEACNISTh OOS3aHHOCTH U
IUIaHUPOBATE ACATCIBHOCTL B HCECTAHAAPTHBIX CHUTyallUdaX, aACKBATHO
OICHUBATH BKJIag KaxXa101ro nu3 Y4aCTHUKOB I'pYIIIbL B pemICcHucC
paccMaTpuBaeMOn MPOOIEMBI

Kon
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero o01mero 00pa3oBaHus
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JlemoHCTpHUpOBaTh Ha HpUMEpax pojidb U MecTO (GU3UKH B (HOpMHpPOBAHHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B PAa3BUTUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTMH, B IPAKTUYECKON JEATEIBbHOCTH JIFOJEH, LIEIOCTHOCTh U €IMHCTBO
¢bu3nvecKoil KapTUHBI MHUpa

11.2

11.3

11.4

YuuThiBaTh TpaHULbl NPUMEHEHHUS H3YYEHHBIX (PU3UUECKUX MOJIENEH:
TOYEYHBIN JJIEKTPUUYECKUN 3apsf, SAepHas MOJEIb aTOMa, HYKJIOHHAs MOJEJb
aTOMHOTO Siipa IpU pelieHnu GU3NYECKUX 3a/1a4

Pacnio3naBath (usnueckue sBICHUS (NPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB  DJJICKTPOJWHAMHKM M  KBAaHTOBOM  (DU3UKU:  DJIEKTPUUECKAs
MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JICMCTBUS TOKA,
B3aHMO}1€I7]CTBHC MAarHuToB, OJICKTpOMAarouTHasa HHAYKOUA, HeﬁCTBHe
MAarHuTHOro 1oJjid Ha MOPOBOAHHK C TOKOM H ﬂBH)KYHIHﬁCﬂ 3apin,
AIIEKTPOMAarHUTHbIE KOJIEOAaHUS M BOJIHBI, NMPSMOJIMHEHHOE pPACIpOCTpaHEHHE
CBETa, OTPAXKCHUE, TpEIOMIICHUE, HHTep(epeHIINs, AUPPAKIUI U MOJIAPU3ALIUS
cBeTa, aucrepcust cBeta, Gporosnekrpudeckuii 3pdext (potoaddext), cBeToBoE
JIABJICHUE, BO3HUKHOBCHHME JIMHEHYAaTOro  CIEKTpa aromMa  BOJOPOJa,
€CTECTBCHHAsI U MCKYCCTBEHHAs PaJIMOAKTHBHOCTb

OnuceiBaTh HM3y4yeHHbIE CBOMCTBA BelleCTBa (DJIEKTPUUECKHWE, MarHUTHBIE,
ONTUYECKUE,  IJIEKTPUYECKYIO  IPOBOAMMOCTb  pa3jMYHbIX Ccpea) W




AIIEKTPOMArHUTHBIC SBJIEHHS (IIPOLIECCHI), UCMONB3Ys (PU3MUECKUE BETMYUHBI:
ANEKTPUYECKUI 3apsijl, CHJIa TOKA, JIEKTPUUECKOE HAMPSKEHHE, JIEKTPUUECKOE
COMpOTHUBIIEHUE, pa3HOCTh moTeHuuanon, IJ[C, pabora ToKa, WHAYKLIUS
MarHuTHOTO MoJisi, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTh KAaTYLIKH,
SHEPrusl IEKTPUUECKOr0 U MAarHUTHOTO TOJIEH, MEPUO/T U YacToTa KoJieOaHHil B
KoJIe0aTeIbHOM KOHTYpE, 3apsl M CuUja TOKa B TpOIEecce TapMOHMYECKHX
AIIEKTPOMArHUTHBIX KOJeOaHUH, (OKYCHOE pacCTOSHHE W ONTHYECKas CHIia
JUH3B, TPH ONHMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUYECKUI  CMBICI
UCTIOJB3YEMbIX BEIMYUH, UX O00O3HAYECHUS M €AMHUIBI; YKa3bIBaTh (HOPMYJIH,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHUYNHAMH

115

OnuchiBaTh H3yYEHHBIE KBAHTOBBIE SIBJICHUS U IPOLIECCHI, HCIIONb3Ys
¢u3nUecKue BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETAa, YHEPIUsS M UMILYJIC (POTOHA, MEPUOJ TONypaclaga, dHEprus
CBSI3M aTOMHBIX SJIep; NPU ONMHCAHWU MPABHIBHO TPAKTOBATh (DU3MUECKUN
CMBICI HUCHOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U E€IUHMIIbI; yKa3bIBaTh
dbopMynbl, CBS3bIBAIOLIME JaHHYIO (QU3WYECKYI0 BEIMYUHY C JIpPYTMMH
BEJIMYMHAMU, BBIYUCIIATh 3HaYCHUE (PU3MUECKON BEJIUYUHBI

11.6

11.7

11.8

AHann3upoBath (U3NYECKUE TPOIECCHl W SBJICHUS, HCIONB3Ys (U3NYECKHE
3aKOHBl M NOpUHLUIBL 3akoH OMa, 3aKkOoHbl IOCJIEIOBAaTEIbHOIO U
[apajyieNIbHOTO COEIUHEHUs MPOBOJHUKOB, 3akoH Jlkoyns — JleHua, 3akoH
AJIEKTPOMArHUTHOM MHIYKLUMH, 3aKOH MPSMOJIMHEHHOIO pPacHpOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHUS CBETAa, 3aKOHBI IPEIOMIICHHS CBETa, yYpaBHEHHUE
OnHiTeiHa a1 QoToddexTa, 3aKOH COXPAaHEHUS HHEPruH, 3aKOH
COXpAHEHUsl MMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUUYECKOTO 3apsnia, 3aKOH
COXpaHEHUs MacCOBOIO 4HCIa, MOCTyJaaTel bopa, 3aKOH pajgMOaKTUBHOIO
pacmajna; HOpH 3TOM pa3jinyaTh CIOBECHYI (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BbIPAKEHUE U yCIIOBUS (IpaHUILIbI, 00JIaCTH ) IPUMEHUMOCTH

Ornpenensars HalpaBiI€HUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJIs IPOBOJIHUKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopeniia

CTpouTh U ONUCHIBATh U300PAKEHUE, CO3/IaBaEMOE TUIOCKUM 3€pKajioM, TOHKOM
JIMH30M1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCJICIOBAHUIO (1)I/I3I/I‘—ICCKI/IX SIBJIEHUA U
mponecCoB C HMCIIOJIB30BAHHUEM IIPSAMBIX WM KOCBCHHBIX I/I3MepeHI/II\/’I; Ipu 3TOM
dbopmynupoBarh TpodiemMy (3aady) W THIOTE3y Y4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMTIOKEHHOTO 000pYAOBaHUSA, MPOBOJUTH OIBIT U
(dbopMyITHUpPOBaTh BHIBOIBI

11.10

OcyiecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUsS] (PU3NYECKUX BEIMYMH; MPU
3TOM BBIOMpATh ONTHMAJIbHBIA CIOCOO M3MEPEHHUS U UCIOJb30BaTh U3BECTHBIE
METO/IbI OIIEHKH MOTPEIHOCTEN N3MEPEHNI

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BETUYHUH C MCTOIH30BAHUEM IPSIMBIX
M3MEpEHMi; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yJbTaThI
MOJTYYCHHOW 3aBUCUMOCTH (PHM3WYECKUX BEJIMYMH B BHJE TAOJHUIl M TPaPUKOB,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM UCCIICIOBAHUS




11.12

Cob6mronaThs mpaBmiia O€30MaCHOTO TPYJa MPHU MPOBEACHUU HCCIEIOBAHUNA B
paMKax y4eOHOro SKCIIEpUMEHTA, Y4eOHO-MCCIIeOBATEIbCKOW M MPOSKTHOU
NESATEIBHOCTH  C  HCIOJIb30BAHHEM  W3MEPUTEIBHBIX  YCTPOHCTB U
71a00paTOPHOTO 000PYAOBAHHS

11.13

Pemarp pacu€THble 33729 ¢ IBHO 33/IaHHON (U3NYECKON MOJICIIBIO, UCTIONB3YSI
du3nyecKue 3aKOHbI W TIPUHIMIBI; HAa OCHOBE aHaIW3a YCIOBHS 3a7add
BbIOUpaTh (PUZUYECKYIO MO/JIENb, BHIACIATH (pU3MUecKre BETUUUHBI U (HOPMYIIbI,
HeoOXOouMBbIe Ui €€ pelIeHUs], IPOBOJUTh PAacu€Thl U OIICHUBATH PEAIbHOCTD
MOJIyYEHHOT0 3HaUYeHUs (PU3UUECKOI BEIIMYMHBI

11.14

PemaTe KayecTBEHHbIE 3a/aUd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPECUUBYIO
LEMOYKY PACCYKJICHHN C OMOpOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue SBICHUS

11.15

Hcnonp30BaTh MpH pelieHnH y4eOHBIX 3a/1a4 COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJIOTMM  JUIsl  IIOMCKA,  CTPYKTYpUPOBAaHHUS,  MHTEpPIpETAalUUd U
NpeCTaBICHNUS YIeOHONH W HayYHO-TIOMYJIIPHON WH(GOpMAIIHNH, ITOTyYSCHHOH U3
pa3IMYHBIX  MCTOYHUKOB;  KPUTHUYECKM  AHAIM3UPOBATH  IOJY4AEMYIO
uHpopmaIuio

11.16

11.17

11.18

11.19

OOBSACHATDH MPUHIMIIBI JCHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX OE€30M1aCHOT0 MCIIOIb30BaHMS B [IOBCEAHEBHON KU3HU

[TpuBOIUTH MpUMEPHI BKIaZAa POCCUNCKUX U 3apyOe HBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IMPOILIECCOB OKPYKAIOLIErO0 MUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI

Mcnonb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM >KU3HU IS
oOecrieyeHHs 0€30MacHOCTH MPHU OOpalleHuu ¢ MpuOopaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, JJsI  COXpPaHEHUS  370pPOBbS M COONIONEHUS  HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH cpefie

PaGotarb B rpynme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PAOOTy TPYMIIbl, PALMOHAIBHO paclpelesaTh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJlcKBaTHO OLIEHUBATh
BKJIa]] K&XKI0T0 U3 YYaCTHUKOB I'PYIIIBI B pEIICHUE paccMaTpUBaeMol MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3jiena

Kox nposepsiemoro

JEMCECHTA

OU3UNKA 1

IIpoBepsiemble 1eMEHTHI COIePKAHUS

METO/Ibl HAYYHOI'O IIO3HAHUA

11

®uszuka — Hayka o npupone. Hayunele MeTonsl
[IO3HAHUS OKPY’Karolero mupa. Poib skcnepuMenra
U TEOpUM B IIpouecce IO3HAHUSA IPUPOJBI.
OKcrepuMeHT B (pusuke

1.2

MogenupoBanne  (QU3MYECKUX  SBICHUH U
nporieccoB. Hayunble rumote3sl. Du3nueckue
3aKOHBl W TEOpWUH. [paHHUIBI TPUMEHUMOCTH
¢u3nveckux 3akoHOB. [IpwHIMI COOTBETCTBUS.
Pore um wmecro ¢Qusukm B GOpMHpPOBAHUU
COBPEMEHHOW  HAay4HOW  KapTHHBI MHpa, B
NPaKTHYECKOH eSITENbHOCTH JIIOIeH

2.1

MEXAHUKA

##HPari#KIMTHEMATHUKA

2.11

Mexannueckoe — nBukeHHe.  OTHOCHTEIBHOCTH
MexaHuueckoro JABwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[lepememenue, CKOpocTh  (CpemHsii  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaibHON
TOYKH, HUX HpOGKHI/II/I Ha OCU CHUCTEMBI KOOpI[I/IHaT.
Crno)xeHue nepeMeIeHnuil U CI0KEHHE CKOPOCTEHN

2.1.3

2.14

2.15

2.16

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE
nBrmxkeHue. ['paduku  3aBUCMMOCTH  KOOpPJMHAT,
CKOpPOCTH, YCKOPEHMS, IYTH U THEPEMEIICHUS
MaTepUalbHON TOYKH OT BPEMEHHU

CBo0OoHOE najieHne. Y CKOPeHUe CBOOOHOTO
najieHus

KpuBonuneiinoe JBHKEHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOUYKU II0 OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHEHHAsSI CKOPOCTh. Ilepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

TexHUYeCcKHne YCTPOMCTBA: CIHUAOMETP, IBHKEHUE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE NIEpeIaun

2.1.7

[TpakTnueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopoctd. HMccaenoBaHue COOTHOLICHMS MEXKAY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a




2.2

IIOCJIEZI0BATENIbHBIE PaBHBIE MPOMEXKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIBMDKEHHM C HayalbHOU
CKOpPOCTbIO, paBHOW HyJ0. M3ydeHue IBHKEHUS
HIapuKa B BSA3KOHM JKUIKOCTU. M3ydeHue NBHKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

H#Part# IMHAMUKA

2.2.1

2.2.2

[Ipuniun  otHocutenbHOCTH ['anmunesa. IlepBblid
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

2.2.3

Bropoii 3akoH HproToHa /U1 MaTepuanbHOU TOYKHU
B MHepuuanbHoi cucreme orcuéra (MCO). Tpernii
3akoH HproTOHA U1 MaTepHaIbHBIX TOYEK

2.24

2.2.5

3akoH BceMUpHOro TiaroreHus. Cuna TSKECTH.
ITepBast kocMudeckas ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKCHUSI M cWiia TpeHus nmokos. Koaddumment
TpeHusi. Cuia CONPOTUBIICHUS TIPU JABIDKCHUH TeJla
B )KMJIKOCTH HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarenbHOE W BpamjaTeIbHOE  JBHKEHUE
abCOIOTHO TBEPAOTO TETa

MOMEHT CuIbl OTHOCUTEIBHO OCU BpallCHUS.
[1;meyo cumel. YcnoBus paBHOBECHS TBEPIOIO Tela B
HCO

TexHu4eckne yCTpONCTBA: MOAIIUITHUKY, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydenwe JBHKEHHS
Opycka MO HAaKJIOHHOW IJIOCKOCTU MOJ JE€HCTBUEM
HECKOJIBKUX chil. MccrnenoBanne 3aBUCHMOCTH CHJI
YOPYrOCTH, BO3HHUKAIOMIUX B JAehOpMHUPYEMO
NpYXKUHE U PE3NHOBOM 00pasiie, OT BETUYHUHBI HX
nedopmaruu. MccnenoBanue yclioBUi paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

#H#Par#H#3AKOHBI COXPAHEHHM A B MEXAHUKE

2.3.1

2.3.2

NMnynsc ~ MarepuasbHOM  TOYKH,  CUCTEMBI
MaTepUalbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHHE
HMITyJIbCa Tella

3akoH coxpaneHus ummyisca B CO. PeaktuBHOE
JIBUKECHHE

2.3.3
234

PabGora cunel

MOoIIHOCTh CHIBI




2.3.5

Kunernueckass »sHeprusi MarepuaibHOM  TOUKH.
TeopeMa 0 KWUHETUYECKOUN YHEPTUHU

2.3.6

ITorenumaneHas 3Heprus. [loreHnnanbHas sHEprus
yOpyro neopMUPOBAHHON MPY>KUHBI.
[TorennuanbHas HEPrUs Teaa BOIU3U MOBEPXHOCTH
3emin

2.3.7

2.3.8

[ToreHnuanbHble M HEMOTEHIMANIbHBIE CHIIbL. CBS3b
paboThl HEMOTEHUUATBHBIX CHWJI C HW3MEHEHHUEM
MEXaHUYECKOM HHEPruM CUCTEMBI Te€Jl. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUH

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudyeckue  yCTpOMCTBA:  JIBHDKCHHME  PAKET,
BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET

2.3.10

[TpakTnueckue padotsl. M3yueHue cBsi3u ckopocTeit
TeJ IpU Heynpyrom ynape. MccienoBanue cBsizu
paboThl CHJIBI C HM3MEHEHHEM MEXaHUYEeCKOM
SHEpPruy Teina

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE IOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKOM TEOpHH. DpPOYHOBCKOE JBUKECHHE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOAECHCTBUS
YacTHUIl BellecTBa

3.1.2

3.1.3

Mogenu CTpOe€HMsS Tra30B, JKMAKOCTEW U TBEPABIX
Tell U OOBSACHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca MOJIEKYIL. KonuuectBo BEIIECTBA.
[TocTostHHas ABoraapo

3.14

TemmoBoe  paBHOBecue. Temmepatypa u €€
n3mepenue. [lkana remneparyp Llenscus

3.15

3.1.6

3.1.7

Mopene uaeanbHOro rasza. OCHOBHOE ypaBHEHHE
MOHGKYJISIpHO-KI/IHeTHLIeCKOfI TCOpHUU HACATIBHOI'O
rasa

AOcomoTHas Temreparypa Kak Mepa CpeaHen

KMHETUYECKOM DHEPrUU  TEIUIOBOIO  JIBUKCHMS
yactul rasza. [llkama remneparyp KenbBuHa

VYpaBuenue Kianeiipona — MenneneeBa. 3akoH
JlanbTOoHA

3.18

["a30BBIC 3aKOHBI. M30MpoIIecCH B HCaThbHOM Ta3e ¢
IMOCTOAHHBIM KOJMYCCTBOM BCIICCTBA: H30TEpMaA,
M30X0pa, n30dapa




3.2

3.3

3.1.9

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTrueckue paboTel. Mi3MepeHne Macchl BO3ayxa
B KiJaccHou kxomHare. MccieqoBaHue 3aBUCUMOCTH
MEXIy TIapaMeTpaMu COCTOSIHUSI Pa3peKeHHOTO

rasa
OCHOBbI TEPMOJINMHAMUMKNU

321

TepmonuHamuueckas cucrema. BnyrtpeHnnss
SHEPIus TEPMOJMHAMMUYECKONW CHUCTEMBI M CIIOCOObI
e€ U3MECHEHUS

3.2.2

3.2.3

3.2.4

3.25

3.2.6

KommyectBo Temnotsl u  pabota. BuyTpeHHssA
SHEPrusl OJHOATOMHOIO UCAILHOTO Ira3a

Bunsl TEeIJIoNepeIaun: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, u3lyuyeHue. TemnoéMKocTh  Tena.
VnaenpHas  TenmnoéMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeade

[lepBbiii 3akoH TepMoauHaMuku. [Ipumenenue
MEPBOro 3aKOHA TEPMOJMHAMUKUA K H3OMPOIIECCaM.
I'padmyeckas uHTEpIpeTanus paboThl ra3a

Tenmosrie MAaIIUHBI. [TpunuMnBL JIEUCTBUS
TEINIOBBIX MamuH. IIpeoOpa3oBaHus SHEPruu B
TeroBbIX MamuHax. Koaddumuent monesHoro
nevictBus (manmee — KIT/1) TeroBoit mammHbL. [ukma
Kapno u ero KII/{

Bropoit 3akon TepmoauHamuku. HeobpaTtumocTtsb

MpOLIECCOB B Mpupoje. TemnjaoBble JIBUTATENH.
DKOJOTHYECKHE MPOOIEMBI TETNI0OIHEPTeTUKH

3.2.7

TexHu4eckne yCcTpOWCTBA: JIBUTATENb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOUIbHUK, KOHTUIIMOHED

3.2.8

[Tpaktuyeckue pabotel. M3mepenue yaenbHOH
TEIJIOEMKOCTH

##H#Par### AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue u KoHaeHcauus. lcmapenue u

3.3.1 KHIEHWe. YeibHas TemioTra mapooOpa3oBaHUs.
3aBUCHMOCTB TEMIIEPATyPhl KUTICHUS OT JaBICHUS
332 AOCOM0THAs U OTHOCUTENbHAS! BIAXKHOCTh BO3/yXa.
o Hacermennsiii map
Teépaoe Tteno. Kpucramnmueckue u amopQHbIe
3.3.3 Tena. AHU30TPONUS CBOMCTB KpHCTALIOB. JKuukue
Kkpuctaisl. CoBpeMeHHbIE MaTepHallbl
334 [InaBnenne w kpuctayuM3anus. Y AeibHas TEIIOTa

mnaBiaeHus. Cyomumanms




3.35

YpaBHeHHe TEIIOBOTO OamaHca

3.3.6

3.3.7

TexHuueckue YCTpOICTBA: TUTPOMETP u
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOJTYYECHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHUCJE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU

[Ipaktnueckue paboTel. M3mepeHue BIaXHOCTU
BO3yXa

SJIEKTPOAMHAMUKA

4.1

411

###HPar#i##IJIEKTPOCTATUKA

DneKTpu3anus Tell. JJIEKTpUUecKuid 3apsaa. [(Ba Buia
AIIEKTPUYECKHX 3apsI0B

412
413

IIpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH

3aKkoH COXpPAaHCHHA SJICKTPHUICCKOI'O 3apsaa

414

415

4.1.6

BzaumopeiictBue 3apsanoB. 3akon Kymona
DJIEKTPUYECKOE oJie. Hanpsioxénnoctb
anekTpuueckoro noss. IlpuHnun cynepno3unuu.
JIvHMM HANIPSKEHHOCTH 3JIEKTPUYECKOTO TOJIS
Pa6ota CHII 3JIEKTPOCTATHYECKOIO TTOJISI.
Ilorennuain. Pa3HoCTh NOTEHIINATIOB

4.1.7

[IpoBOMHUKKM ©  JUAJIEKTPUKH B  IOCTOSTHHOM
AIIEKTPUYECKOM noJe. Jusnexktpuueckas
MIPOHUIIAEMOCTD

4.1.8

4.1.9

4.1.10

OnektpoéMkocTs. KonaeHcarop. DeKTpoEMKOCTb
IUIOCKOTO KOHJIGHCAaTopa. ODHEPrusl 3apsKEHHOTO
KOHJIeHCaTopa

TexHuueckue YCTPOMCTBA: DIEKTPOCKOI,
JIIEKTPOMETP, JJIEKTPOCTaTHYECKAs 3alluTa,
3a3eMJIEHHE  JJIEKTPONpHOOpOB,  KOHJEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED

IIpakTueckue paboTHI. H3mepenue
JNEKTPOEMKOCTH KOHAECHCATOpa

4.2

#HHPar###II0CTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

4.2.2

VYenoBus CyIIIECTBOBAHUS MOCTOSTHHOTO
ANeKTpuYecKoro Toka. Mcrounnku Toka. Cumia Toka.
IlocTosTHHEII TOK

Hanpspkenne. 3akon Oma i1 yyacTka Lienu

4.2.3

DJIEKTPUYECKOE CONIPOTHUBJIICHHUE. VY nenvHOE
COIPOTHBIICHUE BEIIECTBA

4.2.4

[TocnenoBarenpHOE, mMapayIeIbHOE, CMEIIAHHOE
COCTMHCHHE TIPOBOTHUKOB




4.2.5

Paborta snexTpuyeckoro Toka. 3akoH Jlxoymsa —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBrkymmas cuia (manmee — OJC) wm
BHYTPCHHEE CONPOTUBJIICHUE HCTOYHHMKA TOKA.
3akoH Oma s MOJIHOM (3aMKHYTOM)
anleKTpruecKoi ren. KopoTkoe 3amMbpIkaHue

DJEeKTpOHHAsT MPOBOAUMOCTh TBEPABIX METAJUIOB.
3aBUCHUMOCTh  CONpPOTUBICHUS  METalIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnexkTpuueckuii ToK B  Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBonnuku. CoOCTBEHHass M NpPUMECHas
IIPOBOAMMOCTD IOIYIPOBOAHUKOB. CBolicTBa p-Nn
nepexoza. IlomynpoBoaHuKoBbie TpHOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJUTAX.
BJICKTpOJ'II/ITI/I‘leCKaH JUucconuanms. :‘)J'IGKTpOJ'II/IB

4.2.12

DJeKTpuueckuii ToK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENbHBIA  pa3psan. Pasnuusble  TUIBI
CaMOCTOSITENILHOTO pa3psifga. Mounus. [1na3zma

4.2.13

TexHu4eckne ycTpoMCTBa: aMIIEpMETP, BOJIBTMETD,
peocTar, HICTOYHUKH TOKA, 3JIEKTPOHATPEBATEIbHbIE
puoopBI, AJIEKTPOOCBETUTENbHBIE  TPUOOPHI,
TEPMOMETP CONPOTUBIICHUS, BaKyyMHBbIM JHOL,
TEPMUCTOPBI u (boTope3nucTOpHI,
[IOJIYIIPOBOJHUKOBBIN U0/, TaJIbBAHUKA

4.2.14

[IpakTnueckue paboThl. M3yueHue cMemIaHHOTO
COEJMHEHUS PE3UCTOPOB.

W3mepenne OJIC uncTouHMKa TOKa M €rO
BHYTPEHHETO COINPOTHBIICHUS. Habmonenue
ANIEKTPOJIN3A

11 KJJACC
Kona
Koanposepsiemoro 3;1emeHTa IIpoBepsiemble 3JIeMEHTBI COACPKAHUSA
pa3aena
4 OJIEKTPOIMHAMUKA
#HH#HPartt#t#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHASI UHAYKIIM A
4.3 ITocTossHaBIE MarHuThI. BsanmoneticTBue

43.1

IIOCTOSAHHBIX MAarHuTOB




43.2

4.3.3

4.3.4

MaruutHO€E ToJe. Bexkrop MarHUTHOM
uHaykiuu. [lpunuun cynepniosunuu. Jlunuum
MAarHUTHOH WHYKIIUH. Kaptuna  nunwmit
MArHUTHOM  MHAYKIMU  TOJS  MOCTOSHHBIX
MarHuTOB

MarunuTtHOe 110J1€ IPOBOJAHMKA ¢ TOKOM. KapTtrHa
JMHUM TOJISI JJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHHUKA, KATYIIKH
¢ T1okoMm. OmbiT Opcrena. BiaummoneiicTBue
MPOBOJTHUKOB C TOKOM

Cuita Amriepa, €€ MOJyJIb M HalpaBJIEHUE

435

4.3.6

Cuna JlopeHna, €€ MOIyJib M HalpaBJICHUE.
JIBr>KeHUE 3apsyKEHHOM YaCTHUIBl B OJHOPOIHOM
MarHuTHoM noiie. Pabota cuiel Jlopenia

SIBneHue 3HeKTp0MaFHHTHOﬁ HHAYKIIHUU

4.3.7

4.3.8

4.3.9

[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

OJC wuHaykumu. 3aKoH D3JIEKTPOMAarHUTHON
unaykuun Oapanes

Buxpesoe anexkrpuueckoe nose. 31C nnaykiuu

B MPOBOJHUKE, ABMIKYIICMCS IOCTYIIATCIBHO B
OIHOPOJAHOM MAarouTHOM ITOJIC

4.3.10

4311

4.3.12

[IpaBuio JIenna

NunyktuBHOCTH. SABnenue camounaykuu. 3/C
CaMOUHTYKITUH

SHepFI/IH MAaramMTHOIO ITOJIAA KaTyIIKH C TOKOM

4.3.13

4.3.14

9J'IeKTpOMaFHI/ITH06 I0J1e

TexHudeckue YCTPOI\/’ICTBaI INOCTOSAHHBIC MArHuThl,
QJICKTPOMAI'HUTEI, 3JICKTPOABUTATCIIb, YCKOPUTCIIN
QJIEMCHTAPHBIX YaCTUll, MTHAYKIIMOHHAA I1CYb

4.3.15

[Ipaktuueckue pabotrel. M3ydeHne MarHUTHOTO
Mmojsi Karymku ¢ TokoM. KcciaegoBanue
NEICTBUS TNOCTOSSHHOTO MarHuTa Ha paMKy C
TOKOM. HccnenoBanue SIBJICHUS
ANEKTPOMAarHUTHOM MHIYKIINH

5.1

KOJIEBAHUA 1 BOJIHBI

#HHPartHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KoneodarensHas cucTeMa. CB0OOOIHBIE
KOJICOAaHUS. I"apmonnueckue KOJIeOaHUS.
[Tepuon, yactora, ammuTyaa u asza KonedaHuit

5.1.2

[IpyxnHHBIN MasITHUK. Maremarnueckuit
MAasiTHUK




5.2

5.1.3

YpaBHeHuUe rapMOHUYECKUX KoJIeOaHUH.
Kunemarnueckoe M JIMHAMUYECKOE OIMCAHUE
K0J1€0aTeIbHOI 0 IBUKEHUS

5.1.4

[IpeBpaienue sHepruM NOpU TapMOHUYECKHX
Konebanuax. CBsA3b aMIUIUTYAbl KoJeOaHU
HCXOJTHOU BEJIMYMHBI c aMIUIUTylaMU
Kosie0aHU e€ CKOPOCTH U YCKOPEHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
JJIEKTPOMArHUTHBIE KOJICOaHUsT B HJCATLHOM
Koie0aTeIbHOM KOHType. AHAJIOTUS MEXIY
MEXaHUYECKUMU u 3JIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHCPIruM B HACAJIBHOM
KoJe0aTeIbHOM KOHTYpE

Boinyk7eHHBIE ~— MEXaHMYeCKHe  KojeOaHus.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXJIeHHBIE
3JICKTPOMAarHUTHBIC KOJICOaHMS.

[TepemennbIit TOK. CunyconaanbHbII
TepEMEHHBIN TOK.

5.19

MOHIHOCTI) MEPEMECHHOT'O TOKaA. AMHJII/ITYIIHOG u
JCUCTBYIOLIEE  3HAYEHUE CUJIbBI TOKa W
HaIps>KCHUA

5.1.10

Tpancdopmarop. IlpousBoactBo, mepemada u
norpebieHue JIEKTPUYECKOMN SHEPTHH.
DKOJIOTUYECKHE PHUCKHM MpH  IPOU3BOJCTBE
JIEKTPUIECKON JHEPI'UM. Kynerypa
HCIIOJIb30BAHMS 3IEKTPOIHEPTUU B
IIOBCETHEBHOU KU3HU

5.1.11

5.1.12

Texunueckue yCTpoiicTBa: ceiicmorpad,
AIIEKTPUUYECKUI 3BOHOK, JTMHUAU IIEKTpOTIepeiad

IIpaxkTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH NEpUOJia MallbIX KoJleOaHui rpysa
Ha HUTH OT JJIUHBI HUTH M MAacChl Tpys3a.
HccnenoBanne mepeMeHHOro TOKAa B LENMU U3
MIOCJIEZIOBATEIBHO COCOUHEHHBIX KOHICHCATOPA,
KaTyLIKH U pe3ucTopa

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, yCI10BUA
591 pacmpocTpaHeHUs. [epuon. CkopocTb
pacmpocTpaHeHus U JUITHHA BONHBI. [lonepeunsie
" OpOJO0JIbHBIC BOJIHBI
5.2.2 ###Par### Uarepdepenuuss wu  audpakius




5.3

MCXaHHNYCCKHUX BOJIH

5.2.3

5.2.4

5.25

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
BricoTa Tona. TemMOp 3Byka

DJIEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3Ty4CHHS
3JIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTtanmus BektopoB E, B wmw v B
3JICKTPOMArHUTHOM BOJTHE B BaKyyMe

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
nperoMiieHue,  mojspusauus,  addpakuus,
untepdepeniusi. CKOpPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikana »IEeKTPOMArHUTHBIX BOJH. IIpumeneHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

5.2.8

HpI/IHIII/IHI)I paIlI/IOCBSI?)I/I nu TCIICBUACHUSL.
Pamuomnokamus. D1eKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>Karolleu cpeibl

TexHuuyeckue yCTpOICTBA: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, yIbTPa3BYyKOBas AMArHOCTUKA B
TEXHUKE W MEIWLHWHE, paaap, paJuONpPUEMHUK,
TEJIEBU30p, aHTeHHA, Teledon, CBY-nieup

##HParfH##OII TUKA

531

[IpsMonnHETHOE paclpoCTpaHEHHE CBETa B
OAHOPOAHOM cpene. JIyu cBeTa

5.3.2

5.3.3

OtpaxeHne cBeTa. 3aKOHBI OTPaXKEHHS CBETa.
[TocTpoenue n300paXeHHii B IIIOCKOM 3epKaJie

HpeJ'IOMJIeHI/Ie cBeTa. 3aKOHBI TIpEJIOMJICHUS  CBECTA.
AOCOIIOTHBIN TTOKa3aTelb MPpECIOMJIICHUSA

5.34

5.35

5.3.6

5.3.7

[TormHoe BHYTpeHHEE oTpaxkeHue. [IpenenbHbIi yrou
TOJTHOTO BHYTPEHHETO OTPaKEHUSI

Hucnepcusi cBera. CHoXHBIM cocTaB 0enoro
ceera. [IBer

CoOuparomniye U paccerBaromue JUH3bI. ToHKas
muH3a. DOKyCHOE pacCTOsSHUE M ONTHYECKas
cusia TOHKOM nuH3bL. [locTpoenue n3obpaxeHuit
B COOHMpAIOIIMX M pAacCEUBAIOIIMX JIMH3aX.
®opmysia  TOHKOW  JIMH3BL.  YBEJIWYECHHE,
JlaBaeMOe€ JTMH301

HpCI[CJ'IBI MNPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WNuTtepdepenus CBeTA. KorepenTHsie
UCTOYHUKH. Y CIIOBUS HAONIONEHUSI MAKCUMYyMOB




U MUHMMYMOB B HMHTEp(EPEHIIMOHHOW KapTHHE
OT IBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakmus ceera. JudpakumonHas peméTka.
YcnoBue HAOMIOACHHUS TIABHBIX MAaKCHMYMOB

539 Opy MAJCHAU MOHOXPOMATHYECKOrO CBETa Ha
T(PPAaKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3anus ceeta
TexHuueckue  yCTpOWMCTBa:  OYKM,  JIyIa,
5311 ¢doroarrmapar, MIPOCKITMOHHBIN armrapar,
h MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAsI OITHKA,
TU(QpaKIUOHHAS PEIIETKA, TOJIIPOUT
[IpakTuueckue padbotel. M3mepenue mnokasarens
5312 MPETOMIICHUSI. HccnenoBanue CBOWCTB
o U300paKeHUil B JIMH3AaX. Ha6mronenue

JUCIICPCHUH CBCTA

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

['panwuIs! MIPUMEHUMOCTH KJIACCHYECKOM
MEXaHHUKH. [Toctynatsr TEOPHUH
OTHOCHUTEJIbHOCTH:  WHBAPUAHTHOCTH  MOIYJIS
CKOPOCTM  CB€Ta B  BaKyyMe, IPHUHIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHbI

9HeprI/I${ " UMITYJIbC CBO60,HHOI>'I JaCTUIIbI

6.4

Csi3p Maccbl C DJHEprueil M HMIYJIbCOM
CBOOOJTHOM YaCTHUIIBI. DHEPTHUs MOKOsI CBOOOTHOM
YaCTHUIIbI

KBAHTOBAA ®U31KA

7.1

H#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

®oronbl. Popmyna IlmaHka cBA3M dHEPruu
(¢oToHA € ero 4actoTol. DHEeprusi U UMIIYJbC
¢dbortona

OtkpeiTHe U uccinenoBaHue  ¢Gorodddexra.
OmnbiTel A.T'. CroneroBa. 3akoHbl poTodpdexra

7.1.3

VYpaBHenue OiHmTEeWHa g QoTodddekTa.
«Kpacnas rpanuma» ¢potodrddexra

7.1.4
7.15

Jasnenue ceera. OnbiTel I[1.H. JIeObeneBa

XUMHUYECKOE IENICTBUE CBETA

7.1.6

Texuuueckne YCTPOMCTBA: ($OTORIIEMEHT,
(dboTomatuuk, comHeuHas 6aTtapesi, CBETOIHO/T

7.2

CTPOEHUME ATOMA




7.2.1

Mopnens atoma Tomcona. OnbiTel Pezepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[InanerapHas mozens aroma

7.2.2

IToctynmarel bopa. M3nydeHue u mnorniomeHue
(OTOHOB TIpH TEPEX0JIe aTOMa C OJHOTO YPOBHS
sHepruu Ha Jpyroi. Bunbr crektpoB. CrekTp
YPOBHEH dHEPTUU aTOMa BOAOPOJA

7.2.3

724

7.2.5

BousiHoBBIE cBOMCTBA yacTull. BosHbl ne bpoiiis.
KopnyckynsipHO-BOITHOBOM Jyalli3M.
Judpakius 3JeKTPOHOB Ha KPUCTAJIIAX
CHOHTaHHOE W BBIHY)XJCHHOE  M3JIy4YEHUE.
YCcTpoicTBO U PUHIIKIT PAOOTHI Jiazepa
TexHuueckue  yCTpOWCTBa: CIEKTPaJIbHbII
aHanu3  (CHEKTPOCKOIl), Jla3ep, KBaHTOBBII
KOMIIBIOTEP

7.2.6

[IpakTuueckue paboTHI. Habnronenue
JMHENYATOro CreKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOIOACHUS 51 perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkphITHE PaIHOaKTUBHOCTH. OnbITHI
Pezeppopna mo  ompeneneHuro  cocraBa
pannoakTuBHOrO u3nydeHusa. CBoiicTBa anbga-,
Oera-, raMMa-u3Iy4eHHs. Brnusuue
PaIOaKTUBHOCTH Ha JKUBBIE OPTaHU3MbI

7.3.3

OTtkpeiTHe TpoTOHA U HeWTpoHa. HykionHas
Mozenb sigpa [eitzenOepra — MBanenko. 3apsin
sapa. MaccoBoe uncio sapa. M3otomnst

7.3.4

7.3.5

Anbda-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIN
OeTa-pacmnaj. lNamma-uznydenue. 3akoH
paTMOaKTHBHOTO pacraja

OHeprus cBsI3U HYKJIOHOB B sfpe. SlnepHbie
cuiel. Jleekt Macchl aapa

7.3.6

7.3.7

7.3.8

7.3.9

SAnepusle peakuuu. JleneHne U CUHTE3 sAep
Snepusiii  peaktop. TepMosaepHBI  CHHTES.
[IpoGnembr u MIEPCIEKTUBBI AIEPHOU
SHEPTreTUKU. DKOJOTMYECKHE AaCIEKThl SAEPHOU
SHEPTreTUKU

OnemeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
DyH1aMEHTAIIbHBIE B3aUMOICUCTBUSA

TexHuueckue yCTpOWCTBA: JO3UMETpP, Kamepa




Bunbcona, simepHblii peakTop, aToMHas bom0a

7.3.10

[Tpaktiueckue pabotel. VccnenoBanue TpeKoB
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3nH0r0 Heba. Co3Be3nus, sipKUe 3BE3NIBI,
IUIAHETHI, X BUAUMOE JBMKEHHE
Conneunas cucrema. [limaHeThl 3eMHOM T'PYIIIbI.

[InaHeThI-TUTAaHTBI U UX CHYTHHUKH, KapJIUKOBBIC
mwraneTsl. Maneie Tesra COTHEYHON CUCTEMEL

Comnne, dotochepa u armochepa. ComHeuHas
AKTUBHOCTb

8.4

8.5

Wctounuk sHeprun ConHua u 3B€371

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKU: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, ux
B3aMMOCBSI3b. J{MarpaMma «CreKTpabHbIN KIIACC —
CBETUMOCTH. 3BE3 b1 [JIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh  «Macca —
CBETUMOCTB) JUIS 3BE3N [JIABHOM
MOCIIEA0BATEIBLHOCTH

8.6

8.7

8.8

8.9

8.10

###Par###BuyTperHee CTpOCHHE 3BE3.
CoBpeMeHHbIE TIPE/ICTABIICHUS O TIPOUCXOXKICHUN
u 3Bostror CoHITA U 3BE3. DTallbl )KU3HU 3BE3]

Mneunsiii [1yts — Hama ["anaktuka. CrimpaneHas
cTpykrypa l'amakTuku, pacnpeneneHue 3BE3L,
ra3a u neuid. [lonoxxenue u asuxenue ConHia B
lNamaxTuke. [Inockas u cepuueckas
noAcucTeMsl ["anakTuku

Tunel ramaktuk. PaguoramakTuku M KBasapsl.
UYEpHble ABIPEI B sIpax rajJakTHK

Bcenennas. Pacmupenune Bcenennoil. 3akoH
Xab6na. Pazberanme ramakTuk. Bospact wu
panuyc BcenenHoil, Teopus boiblioro B3pbiBa.
Mogens «ropsiueri Bcenennoi». PennkroBoe
U3JIy4eHUE

MacmrabHast CTPYKTypa Bcenennoi.

MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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