A MuHRNpocBelweHna Poccnm
'

b MHCTUTYT COAEPKAHMA
' M METOAOB OBYYEHMS

!
I
I
' nm. B.C. JIEOHEBA

®EJIEPAJIbHASI PABOUAS [TIPOTPAMMA
CPEJIHEI'O OBILIEI'O OBPA3OBAHMS

OU3UKA

(0a30BbIHA YPOBEHD)

(m1st 10—11 kimaccoB 00pa3zoBaTEIbHBIX OpraHU3AIN )

Mocksa — 2025



COIAEPKAHUE

TIOSICHUTEIJIBHAST BATTHICK A . .. e e e e e e e e e e e e e e e e e e e e e e e e e e e 3
COHEPKKAHUE OBYUEHNISL ...ttt ettt e e e v e s te e e vt e e eve e e sbe e e nraeereeas 7
10 KTTACC e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaraaaa et aaaaaaaas 7
L KTTACC e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa e aaaaaaaaaaas 13

I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE

CPEAHEI'O OBILIEI'O OBPABOBAHIS ......cviiiiiieeeeeet ettt 20
JIMTHOCTHBIE PEBYITBTATD «.cuvveeuveeneeenuresreestenueeaseesseessesseesseesssesseesssesnseesseesnsesnseesseessessseesssesnseesseesssenns 20
METaAMPEIMETHBIC PEIYIIBTATBI «.ecuveerureeureerteenureeueesseeaseeseessseaseesseesssessseesssessessseesssesnsessseesssesssessseesseens 22
TIPEIMETHBIC PEBYIIBTATBL «.cuvveeureeureenueerreerseensseeseesseeasseanseesseesnseenseessesnseesssesnsessseesssesnsessseesssessseesseessenns 24

TEMATUYECKOE ITJTAHUPOBAHUE ........coooiiiiiiteee ettt 29
TO KITACC .ttt et b ettt e a e b e e a e bt et e e bt et e e st e bt e st e e bt et e eh e et e e bt et e e at e b e et e nbeeates 29
L1 KITACC ottt h et a et e a e b e e h e bt et e e bt et e e st e e bt et e e bt et e eh e et e s bt et e et e bt et e b eates 44

[IEPEYEHB (KOAUDUKATOP) PACITPEJEJIEHHBIX I1O KJIIACCAM ITPOBEPSEMBbIX
TPEBOBAHII K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJIBHOM
[IPOTPAMMBI CPEJTHET'O OBII[EI'O OBPA3OBAHUS U DJIEMEHTOB COJIEPXKAHWS

TIO DIIBYIKE ...t e e e e e see e s e s s seaeeaseaeeese e s eeeses e s e s eseesessessessesseneesenees 59

JO KITACC wevveeeeeeeeeeeeeeeeeeeeeeee et ssssssssssssssssssssssssssssssssssssssssssssssnnsssssnsssssssssnssnnnnnnnnnnnnnnnnnnnn 59

L] KTTACC e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaattaaaaaaaaaaaaatataaaataaaaaaaaaaaaas 69



denepanbHas paboyast mporpamma | dusuka. 10—11 kmaccer (6a30BbIi YPOBEHB)

denepanpHas padboyas mporpamMma 1o ydeoHomy mpenmery «Dusnkay (0a30BbIN
ypoBeHb) (mpenmMeTHas o0ysacTh «EcTecTBeHHO-HaydHBIE TMPEAMETHI») BKIIOYACT
MOSICHUTENIbHYIO 3aITUCKY, COJIEp’KaHue 00yUYeHus, IIIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS
nporpaMMbl 1O (PU3HKE, TEMATHYECKOE IUIaHUPOBAaHUE, MEepedeHb (KoaudukaTop)
pacnpeieJIeHHBIX IO KJIaccaM MPOBEPSEMbIX TpeOOBaHUW K pe3ylbTaraM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETO OOIIero 00pa3oBaHUs U AJICMEHTOB
coJiepkaHust Mo (hU3nKe.

[TosicHuTenpHast 3amucKka OTpakaeT oOIIMe Ieau W 3a7a4u HU3ydyeHus (u3ukw,
XapaKTEPUCTHUKY TICUXOJOTHYCCKUX TMPEANOCHUIOK K €ro M3YYCHHUIO0 O0ydJaroIIUMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe ITOAXOIBI K OTOOpY COACp)KaHUS,
K ONPEJICTICHUIO TIAHUPYEMBIX PE3YIbTaTOB.

Copepxxanue OO0y4yeHUsI PpacKpbIBaeT COAEpP)KATEIbHbIE JIMHUHM, KOTOpBIE
MpeIIararoTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacCe Ha YPOBHE CPEIHETO
o01iero oopa3oBaHus.

[Inanupyembie pe3ynbTaTbl OCBOEHUS NPOrpaMMbl 10 (U3MKE BKIIOYAIOT
JMYHOCTHBIE, METallpeJIMETHbIE PE3yJbTaThl 32 BECh IMEpHOJl OOy4YEeHHs] HAa YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEAMETHBIE JOCTHXKEHUS 00ydaronierocs
3a KaXKJIbIi TOj] 00y4YeHUsI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHS Ha YpOBHE CPEIHET0 00111ero 00pa3zoBaHUsl
pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TPeOOBaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpa3zoBaTenpHON Tporpammbl, npenactaBieHHbx B PI'OC COO, a Takke ¢ yueTom
denepansHOIl paboueli mporpaMMbl BOCIIUTAHUS U KOHIENIIUY MIPEToAaBaHus y4eOHOTO
npenmera «®Pusnka» B 00pazoBarelbHbIX opranmzauusx Poccuiickoit denepanuu,
peau3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbIE TPOI'PAMMBI.

Copeprxanue nporpaMmbl o (pU3MKe HapaBjaeHO HAa GOPMUPOBAHUE ECTECTBEHHO -
HayqHOM KapTUHbI Mupa oOydaroruxcs 10—11 kmaccoB mpu oOydeHun ux ¢GusMKe
Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AEITEILHOCTHOro mnonxona. IIporpamma
o ¢usuke coorBeTcTBYET TpeboBanusM PI'OC COO k mIaHUPYeMBbIM JTHYHOCTHBIM,
NpPEAMETHBIM M METalpeAMETHBIM pe3ylbTaTaM OOy4YeHHMs, a TakKXKe YYUTHIBACT
HEOOXOJMMOCTh peain3allid MEXKIIPEAMETHBIX CBA3€M (U3HKM C €CTECTBEHHO-
HAYYHBIMU y4eOHBIMH TpeaMeTamMu. B Hell ompenensitoTcss OCHOBHBIE 1IENTU H3YUCHHUS
bu3MKKM Ha YpOBHE CpelHero oOmiero oOpa3oBaHUsA, IUIAHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS Kypca (PU3WKH: JTUYHOCTHBIE, METANpeIMETHbIC, MpeaMeTHbIe (Ha 6a30BOM
YPOBHE).

[Iporpamma 1o Gpu3MKe BKIHOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOCHHS Kypca (PU3MKM Ha 0a30BOM YpOBHE, B TOM
YyCIie MIPEIMETHBIE PE3YJIbTAThI MO ToJaM 00y4UeHHUS;

coJiepskanne yueOHoro npeamera « @u3nkay 1no rogam oOydeHus .
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[Iporpamma 1o ¢u3Mke MOXKET OBITh HCHOJb30BaHA YUUTEISIMU KaK OCHOBA
JUIA COCTaBJIEHUSI CBOMX pabouux nporpamm. Ilpu paszpaborke paboueil mporpamMmel
B TEMAaTHUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX (LU(POBBIX) 00pa30BaTEIbHBIX PECYpPCOB, SBISIOIMIUXCS Yy4E€OHO-
METOJUYECKMMU MaTepuanaMu (MyJIbTUMEANIHBIE TPOrPaMMBbl, JIEKTPOHHbIEC YU€OHUKU
W 3aJlaYHUKH, DJJIGKTPOHHBIE OHOIMOTEKH, BHUPTYyaJbHbIE J1a00paTOPUH, HIPOBBIC
IPOTPaMMBbl, KOJUICKIIMH ITU(PPOBBIX 00pa30BaTENBHBIX PECYpPCOB), pPEATHU3YIOIIUMU
JTUJIAKTUYECKHE BO3MOXHOCTH HMH(DOPMALMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH,
cofiepKaHhe KOTOPhIX COOTBETCTBYET 3aKOHO/IaTEIbCTBY 00 00pa30BaHUU.

[Tporpamma 1o ¢u3MKe MPeAOCTABISIET BO3MOXKHOCTD IS peaTn3alliil Pa3TuIHBIX
METOJUYECKMX MOIX0A0B K OpraHu3alu o0yueHus: (u3MKe NMpu YCIOBUU COXPaHEHUs
00s13aTeNbHOM YacTu COAEpKaHus Kypca.

du3nka Kak Hayka o HauOosiee OOUIMX 3aKOHAX MPUPObI, BHICTYMAs B KaueCTBE
y4eOHOro mpenMera B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHUN
00 oxpyxatomiem wMupe. IlkonapHBIH Kypc (U3HUKH — CHUCTEeMOOOpa3yroIIui
JUTSl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI JIeKaT
B OCHOBE TPOIIECCOB U SBJICHHUH, H3ydaeMbIX XHMHEW, Ouonoruei, Quandeckon
reorpadueil u actpoHomuei. Mcmonb30BaHWe W aKTHMBHOE NMPUMEHEHHE (U3NUECKUX
3HaHUU OIpeleNnseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHHUA KOCMOCA, TOTYYCHHS HOBBIX MaTepHAIOB
C 3aJJaHHbIMU CBOWCTBaAMHU M Apyrux. M3ydeHue (PU3MKM BHOCUT OCHOBHOM BKJIAJl
B (OpMHpOBAaHHME  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHUpa  OOyYarouuxcs,
B (hopMUPOBaHNE YMEHUN MPUMEHSTh HAyYHBI METO/I TO3HAHMSI TIPU BHIMOJIHEHUU UMU
y4€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca ¢hu3uky 1St ypOBHS CpeHEero o01ero oopa3oBaHus MOJI0KEH Pl
U7IeH, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €T0 MOCTPOCHHS.

Hoes yenocmumocmu. B COOTBETCTBUM C€ HEW Kypc SBJSETCA JIOTUYECKU
3aBEpIICHHBIM, OH COACPXKUT MaTepHall M3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KIIACCHUECKOW, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B coOOTBETCTBUU ¢ HEW MaTepual Kypca Ppu3nku oObeTUHEH
BOKpPYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBusercs (OpMUPOBaHUE
MPEJICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEUIECTBE U TOJIE.

Hoesa eymanumapusayuu. Peanuzanus wuAew MpeArnojaraeT MCHOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIMaNa (PU3NIECKON HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS (DU3UKHU
C pa3BUTHEM OOILIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOoOIeMaMH.

Hoes npuknaonoti nanpasnennocmu. Kypc (U3UKH Npeanoiaraet 3HaAKOMCTBO
C IIMPOKUM KPYroM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUH U3yUeHHBIX TEOPHil
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi TOCPEACTBOM BBEIACHHS JIEMEHTOB COJICP)KAHMUS,
MOCBSAILEHHBIX JKOJOTHYECKUM TMpodjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI
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C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a Takxke OOCYXACHHs MpoOJIEeM palroOHAILHOTO
IPUPOJIOTIOIB30BAHMS M SKOJIOIMUECKOM 0€30I1aCHOCTH.

CrepXHEBBIMM 3JEMEHTaMHU Kypca (U3UKM Ha YpPOBHE CpEIHEro OOIIEero
oOpa3oBaHusi ABIAIOTCA  (usnueckue Teopuu (PopMHpOBaHUE TPEACTABICHUN
O CTPYKTYpe MOCTPOCHHUS (UBNYECKOW TEOpPHH, poir (HyHIaMEHTaJIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOE, TPaHUIAX MPUMEHHUMOCTU
TEOPHL, VISl OMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUI U MTPOLIECCOB).

CucTeMHO-ACSITeILHOCTHBIN MOAX0A B Kypce (DM3UKH pean3yeTcs MPekIe BCETO
3a CUET OpraHMU3aIH SKCTICPUMEHTAILHON IeATENbHOCTH 00ydarommxcs. J{ms 6a3oBoro
YPOBHS Kypca (PU3HUKH — 3TO UCIMOJIb30BAHUE CHCTEMbI (DPOHTAITLHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB ¥ JTaOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMMe 1Mo PU3nuKe 00beTMHEHBI
B OOIIMI CIIMCOK YYEHUYECKUX MTPAKTUUYECKUX pa0boT. BhijeneHre B yka3aHHOM NepeyHe
J7a00paTOpHBIX pabOT, MPOBOJUMBIX [JISi KOHTPOJS M OIEHKH, OCYIIECTBISIECTCS
y4acTHHUKaMU 00pa30BaTeIbLHOrO MpoIecca UCXOs U3 OCOOCHHOCTEN TUIaHUPOBAHUS U
ocHaleHusi kabunera ¢uszuku. [Ipu 3ToM obecnieunBaeTcsl OBNaJeHUE O0yYAIOIIUMHUCS
YMEHUSIMUA  TPOBOJIUTh KOCBEHHBIE HM3MEPEHHUs, HCCICNOBAHMUS  3aBHUCHUMOCTEU
(bu3NYECKUX BETMYHUH U TOCTAHOBKY OMBITOB IO MPOBEPKE MPENIOKEHHBIX THIIOTES.

Pemenne pacdeTHBIX M Ka4eCTBEHHBIX 33/1a4 C 3aJIaHHON (PM3UUECKON MOJEbBIO,
NO3BOJISIOIIEE MPUMEHATh H3YyYEHHBbIE 3aKOHBI UM 3aKOHOMEPHOCTH KaK M3 OJHOIO
pazzena Kypca, Tak 1 UHTETpUpYs 3HAHHS U3 pa3HbIX pa3aenoB. J{Jis KauecTBEHHBIX 3aa4
IPUOPUTETOM SIBIISIFOTCSI 33JaHUSI Ha OOBSICHEHHE MPOTEKaHWS (PU3NUECKUX SBICHUN
U TIPOILIECCOB B OKPYKAIOIICH JXKH3HHM, TpeOyrolyue BhIOOpa (PU3HYECKON MOIeNn
JUTSI CUTYaIliU MTPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ tpedoBanusimu OGI'OC COO k maTepHanbHO-TEXHHUYECKOMY
obecrneyeHuto yaeOHoro mpoiiecca 6a30BbIid ypOBEHB Kypca (PM3UKH HA YPOBHE CPETHETO
obmiero o0pazoBaHus JODKEH U3ydaThCsl B YCIOBUSIX MPEIMETHOrO KabuHeTa (hU3UKU
WIA B YCIOBUSX HWHTETPHUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAyYHOTO
nukina. Hanmuwe B xaOuHeTe U3MKUM HEOOXOAMMOTro JabOpaTOPHOTrO 0O0OPYAOBAHUS
JUTSL BBITIOJIHEHUS YKA3aHHBIX B MPOrpaMMe MO (PU3MKE YUYCHUUYECKHX MPAKTUYECKHUX
padoT U JEMOHCTPALMOHHOT'0 000pyAOBaHUs 003aTEIBHO.

JleMoHCTpanmoHHoe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH U  OOECIEYMBACT TIOCTAHOBKY MEPEYUCICHHBIX
B IporpaMme Mo (Qu3uKe KIIOYEBBIX NEMOHCTPALMNA Ui UCCIACAOBAHHS HM3y4aeMbIX
SIBIIGHUU M MPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlaboparopHoe oOopyaoBaHHWE JUISI  YYEHHUYECKHMX  MPAKTHYECKUX  PadoT
(dopmupyeTcst B BUI€ TEMAaTHUECKUX KOMILJIEKTOB U 00ECIIEYMBAETCS B pacyeTe OJHOI0
KOMILJIEKTa Ha JBYX OOyd4aromuxcsi. TeMaThdeckue KOMIUIEKTHI J1abopaToOpHOro
000pyI0BaHMsI JOKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM HCTIOJIh30BaHUH aHAJIOTOBBIX
U 1U(PPOBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX W3MEPUTEIBHBIX CHCTEM B BHUIC
U (HPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU 1ENISIMU U3y4€HUs (PU3UKHU B 00IEM 00pa30BaHUU SBISIFOTCS:
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dbopMupoBaHUE WHTEpPECa W CTPEMIICHHsI OOYJArOIMXCSd K HAYYHOMY H3YYCHHIO
MPUPOJIbI, PA3BUTHE WX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE TMPEACTABICHUH O HAYyYHOM METOAE TMO3HaHUS U (OPMUPOBAHHE
WCCIIeIOBATEIHCKOTO OTHOIIEHHUS K OKPY/KAIOIITUM SIBJICHUSIM;

dbopMUpoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3y4E€HUS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHH OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (DPU3NUECKUX
3HaHWW W HAYYHBIX JIOKA3aTEIIbCTB;

dbopMupoBaHUE TIPEACTABICHUN O PO (DU3UKU IS PA3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTiokeHne HTUX I1eliell  OoOecreurBaeTCsl pEIIeHUEM  CIEAYIOMMX — 3a71ad
B TIPOIIECCe M3YYEHUs Kypca (PU3MKHU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

npuoOpeTeHne CHUCTeMbl 3HaHUKW 00 oOmux (QU3NUEeCKux 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSIX, BKIIOUAs MEXaHUKY, MOJEKYISAPHYIO (U3UKY, DJIEKTPOIUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI acTPO(PHU3UKH;

dbopMUpoBaHUE YMEHUU NTPUMEHSATH TEOPETHUECKUE 3HAHUS MJisi OOBSICHEHUS
bu3nUecKuX SBICHUN B TIPUPOAEC U I TPUHATAS TPAKTUUECKUX PEIICHUI
B TIOBCEJHEBHOM JKU3HU;

OCBOCHHE CIMOCOOOB PEIICHUs] PA3IMYHBIX 3a7a4 C SBHO 3aJaHHON (DU3NUECKOM
MOJIENbIO, 33/1a4, TOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/1aHne (PU3MUECKON MOJIENH,
aJIEKBaTHOW YCJIOBHSIM 3a]1a4U;

NOHNMaHUe (U3NMUECKUX OCHOB U MPUHIIUIIOB JACH CTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHUYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPE.Y;

OBJIAJICHUEC METOJAAMH CaMOCTOSTEILHOTO ITUTAHUPOBAHHMS MW IIPOBEIACHUS
(bu3MUEeCKMX HKCIIEPUMEHTOB, aHAM3a W WHTEPIpETalui WHOOPMAINK, ONpPEIeICHUS
JIOCTOBEPHOCTH TOJIYY€HHOTO pe3yJIbTara;

CO3TaHWE YCJIOBUW IS Pa3BUTUS YMCHHUH IPOCKTHO-MCCIIEI0BATEIHCKOMH,
TBOPYECKOU IEATEIBHOCTH.

OO01iee 4KMCIIO YacoB, PEKOMEHJOBAHHBIX MJIs u3ydeHus (pusuku, — 136 yacos:
B 10 kyacce — 68 yacoB (2 vaca B Hefieno), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemsiii B iporpaMme 1Mo (pu3nKe mepeucHb Ja00PaTOPHBIX U MPAKTHIESCKUX
paboT SIBISIETCS] PpEKOMEAOBAaHHBIM, YUUTENb JIEIaeT BRIOOp MpOBeIeHUs Ja00pPaTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATbHBIX OCOOCHHOCTEH 00yYaromMXCs.

JIroGas pabouast mporpamMma JIOJKHA MOJHOCTBIO BKIIIOYATh B c€0sl COAEpKaHUE
JTAHHOM MporpamMMBbl Mo (pU3MKe.

B otnenbHbIX cnydasx Kypc (pus3vku 6a30BOTO YPOBHSI MOXKET M3y4yaTbCcs B 00ObeMe
204 yaca 3a nBa roga odydenus (3 u B Henmenmo B 10 u 11 kmaccax). B atom cimyuae
YBEIIMUUBAETCS HE MeHee YeM 710 20 4 pe3epBHOE BpeMs, KOTOPOE HCIIOIb3YETCS yUUTENIEM
JUIi U3y4eHHUsS BOIMPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM TIpoduiieM 00ydeHus,
U YBEIMYHMBACTCS yueOHAs Harpy3Kka, OTBOAMMAS Ha M3YYCHHUE MEXAHUKH, MOJICKY/IIPHOU
GU3MKM W AJCKTPOJWHAMUKH, 3a CUET pACHIMPEHHs 4YHhClia JIabopaTOpHBIX paboT
HCCIIEIOBATENILCKOTO XapaKTepa M YPOKOB PEIICHHUS KAUECTBEHHBIX U PACUETHBIX 3a/1a4.
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COJAEPXKXAHUE OBYUYEHUA

10 KUIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI 0 TO3HAHUS

®usnka — Hayka o npupoxae. HayuHble MeTOAbl MO3HAHUS OKPYKAIOLIETO MUPA.
Ponb skcriepuMeHTa U TEOpUHU B MPOILECCe MO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PUBHKE.

MopenupoBanne (U3MYECKUX SBIEHWNW © TporeccoB. HayuHble THIOTE3HI.
dusnueckne 3aKOHBI W TEOpUU. [ paHUIBI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUS.

Ponb u mecto gu3uku B GOpMUPOBAHUHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA,
B MPAKTUYECKOU JIESITEIbHOCTH JIFOAEH.
Llemoncmpayuu

AHasnoroBsie U HUPPOBLIE U3MEPUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKHU.

Paznen 2. Mexanunka
Tema 1. Kunemamuka

Mexannueckoe ABuKeHHe. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 IBMKEHUs. Cuctema
orcuera. Tpaekropus.

[lepemelienne, CKOPOCTh (CpeaHSsl CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKHM, HX TMPOEKIIMU Ha OCH CHUCTeMbl KoopauHaT. CroKeHue
IIEPEMELIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE TMPSMOJMHEHHOEe JBWXKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TIYTH U TIEPEMEICHUs] MaTepUaTbHOM
TOYKU OT BPEMEHH.

CBoOomHoe majeHue. Y cKkopeHrne cBOOOIHOTO IaICHHMS.

KpuBonmueiinHoe nswxeHue. J[BUKEHHE MaTepUaIbHOM TOYKHM IO OKPYKHOCTH
C MMOCTOSIHHOM IO MOJTYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOpOcTh. [lepuon
1 yactota oOpaiienus. LleHTpocTpeMutenbHoe YCKOPEHUE.

TexHHUecKrue YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: CIUAOMETp, ABUKECHHE
CHaps0B, IIEMTHBIC U PEMEHHbIC MTepeaadn.

Jlemoncmpayuu

Mogenb CHCTEMBI OTCYETa, WUIKOCTPAlUs KUHEMAaTUYECKUX XapaKTePUCTHK
JIBU>KCHUS.

[IpeoOpazoBaHue NBHXKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmonenne nBWKeHUS Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY
Y TOPU3OHTAJILHO.

N3mepenue yckopeHust CBOOOTHOTO TMaICHHUS.

Hanpanienue ckopocTy npu IBUKEHUU 11O OKPY>KHOCTH.
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Yuenuueckuui sxcnepumenm, iabopamophvie pabomul

N3yueHne HepaBHOMEPHOIO IBMXKEHUS C LIEJBEO OIPEAEIICHNUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MOYTSIMH, [POUJECHHBIMU  TEJIOM
3a MMOCIIEIOBATEIbHBIE PABHBIC POMEKYTKH BPEMEHH MIPU PABHOYCKOPEHHOM JIBUKCHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenne 1BUKEHUS LIAPUKA B BA3KOU )KUIKOCTH.

Nzyuenue nBuxeHus Tena, OPOIIeHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Tpuauun otHocutrenbHOocTH ["anmnes. [lepsoiit 3akoH Herorona. MHepimanbHbIe
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3uuuu cui. Brtopoir 3akoH HerooToHa
JUTA MaTepUagIbHOM TOUKHU. Tpetui 3akoH HproTOHA 1151 MaTepraibHbBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuna tspkectu. IlepBas kocMuyeckasi CKOpPOCTb.

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

Tpenne. Buael TpeHus (mokosi, cKonbxkeHHs, kadeHus). Cuma TpeHus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXKEeHUS U cuiia TpeHus nokos. Kosdduuuent tpenus. Cuna
COMPOTHUBIICHUS TIPU ABUKECHUM TeJIa B )KUIAKOCTH UJIH Ta3e.

[TocTynaTenpHOE M BpalaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeIa.

MOMEHT CcuJIbl OTHOCUTENILHO OCH BpalieHus. [1nedo cumbl. YciioBus paBHOBECHS
TBEPJIOTO Tea.

TexHuueckrne yCTpouCcTBa U MPAKTUUYECKOE TPUMEHEHHE: MMOIIIUITHUKH, TBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLuu.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Croxenue cui.

3aBUCUMOCTh CHJIBI YIIPYT'OCTH OT JiepopMariuu.

Hesecomocts. Bec Tena mpu yCKOpEeHHOM NOABEME U MAJCHHUH.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY ciioBus paBHOBECHS TBEPAOTrO Tena. Bujabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

Nzyuenne nBmxeHus OpycKa 1o HaKJIOHHOH IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI  YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKUHE
U PE3UHOBOM 00pa3slie, OT uX Jegopmaliuu.

HccnenoBanue ycioBuid paBHOBECHS TBEPOTO TeJIa, UMEIOIIEr0 OCh BpaIllCHHUS.

Tema 3. 3akoHnwvl coxpaneHus 6 MexaHuKe

NMnynsc MaTepuanibHOM TOYKH (T€Ja), CUCTEMbI MaTepUabHbIX ToYeK. MmyIbce
CWIbl M W3MEHEHHE HMITyJibca Tela. 3aKOH COXPaHEHHS HMIYyJbca. PeakTUBHOE
JIBUKEHHUE.
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Pa6Gora cuiibl. MOIITHOCTE CHUJIBI.

Kunernueckass »Heprus MarepuaibHOM TOUkKU. Teopema 00 U3MEHEHHH
KUHETUYECKOU SHEPTHMU.

[Torenumanbuas sHeprus. [loTeHIManbHAs SHEPrUs YIPYTro AeGpOpMHUPOBAHHOM
npyxuHsbl. [loTeHnanbHas sHeprus Tenaa BOJIU3U MOBEPXHOCTH 3E€MJTH.

[ToTeHnnanbHbIC U HEMOTEHIIUAIbHBIC CUJIBL. CBS3b paOOThI HETIOTCHITUATBHBIX CHJT
C U3BMEHECHUEM MEXAHUYECKON YHEPIUU CUCTEMBI TEN. 3aAKOH COXPAHEHUSI MEXaHUYECKOU
SHEPTHUM.

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckne YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: BOJIOMET, KOMEp,
MPY>KUHHBIN UCTOJIET, JBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE NBHMKEHHE.

[Tepexon moTeHIMAIBHOM YHEPTUU B KHHETHYECKYIO U OOPaTHO.
Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomol

Nzydyenne abCoMOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHEM MEXAaHUYECKOW HYHEPruM Tema
HA IPUMEPE PACTSIKECHUS PE3UHOBOIO KI'yTa.

Paznen 3. Monekyssipaas pusrka 1 TEpMOJUHAMHUKA
Tema 1. Ocnoebt MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe — gBumxkenue. uddysua. Xapakrep — ABUKEHUS
Y B3aMMOJICVICTBHS YaCTHUIl BellecTBa. MOJEnu CTPOCHUS Ta30B, KUIKOCTEU U TBEPABIX
Tel U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATUX Mojeneld. Macca M pa3Mepsl
monekyn. KomnuectBo BeniectBa. [locrosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa um ee usmepenue. lllkama Ttemmeparyp
Llenscus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KHUHETHYECKOU
TEOpUHU UACATLHOTO raza. AOCOIIOTHAs TeMIleparypa Kak Mepa CpeHel KHHETUYECKON
SHEPIUM TEIUIOBOrO ABMKEHMs 4dacTull rasza. lllkana temnepatyp KenbBuna. ['a3oBbie
3aKOHBl. YpaBHeHue MeHnneneeBa—Knanerpona. 3akon [amsrona. WM3ompouecchl
B MJICAJIbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBieHne
M30IPOLECCOB: U30TEPMA, U30X0Pa, n300apa.

Texnuuyeckue ycTponCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIIME JTUCKPETHOE CTPOEHUE BeIlecTBa, Gororpaduu MOJIEKyI
OPraHUYECKUX COCTMHECHU .

OmnbiTel 10 U HYy3UHN KUIAKOCTEH U TA30B.
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Mopens GpOyHOBCKOTO JABHYKCHHUS.

Mogens onbita IITepHa.

OnbIThI, 1OKa3bIBAIOIIKNE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBHS.

Mogenb, WILTIOCTPUPYIOIAs IPUPOAY JABICHHS Ta3a HA CTEHKU COCY/a.

OMNBITHI, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJI€aTbHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii osxcnepumenm, rabopamopnsle pabomol

Ornpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEHU o0bemMa
KOMHATBI, IaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY TapaMETPaMU COCTOSIHUSI pa3peKEHHOT O Ta3a.

Tema 2. Ocnoebl mepmoouHamuxku

TepmonnHamuyeckass cucreMa. BHyTpeHHSAA DOHeprus TEPMOAMHAMHUYECKOU
CUCTeMBI M cmocoObl ee m3MeHeHus. KommdecTBo Temtorel W pabora. BHyTpeHHSsS
SHEPrusi OJHOATOMHOrO HJI€AJIbHOTO ra3za. Buasl Temonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIUSI, W3JIyYECHHE. Y JAEIbHAs TEIUIOEMKOCTh BemecTBa. KoIMYecTBO TEIIOTHI
P TEIUIOIEpEIaye.

[Tonsitue 06 aguadbarnom nporuecce. [lepBoiit 3akoH TepMoauHaMuku. [Ipumenenue
MEepPBOro 3aKOHAa TEPMOJAMHAMUKHM K wu3ompoiieccaMm. ['padudeckass WHTEprpeTaus
paloThI Ta3a.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMOCTh pOIIeccoB B IPUPOJIE.

TemoBbie Mamuubl. [IpuHIMIBL nedCTBUS TEMIOBBIX MamiuH. [IpeoOpa3oBanus
HHEPTUU B TEIJIOBBIX MamuHaX. KoaduimeHT mone3Horo qeicTBUs TEMIOBOM MaITUHBI.
[Muxn KapHo m ero ko3¢ @UIMEHT MOJE3HOr0 JEHCTBHSA. DKOJIOTHUYECKHE IMPOOJIEMBI
TEIJIO3HEPT€TUKHU.

TexHUYeCcKrue yCTpPOIMCTBA U MPAKTUUYECKOE TPUMEHEHHE: JIBUTATEIh BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW >HEpruu Teja MPU COBEPILICHUH pa0OThI: BBUIET MPOOKH
u3 OYTBUIKM MOJ| ACUCTBUEM CHKATOro BO3JyXa, HarpeBaHue s(upa B JJATYHHOU TpPYyOKe
yTeM TpeHUus (BUICOIEMOHCTPALIHS).

N3menenne BHyTpeHHEN sHEPruu (TeMIIepaTyphbl) Tela MpH TeIuionepeaaye.

OnebIT M0 aAMabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOWHBI, JBUTATeNsl BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomul

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammniuie cocmoanus éewyecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHjeHcauus. Vcmapenue u KurneHue. AOCONIOTHas
U OTHOCUTENbHAsl BJIAXKHOCTh Bo3ayxa. HaceimeHHbld map. VYjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JIaBJICHHUS.

10
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Teepnoe Tteno. Kpucramnmueckue u amopdubie Tena. AHU3OTPONHS CBOWMCTB
kpuctauioB.  JKuakue — kpucrtaubl.  CoBpemeHHble  Marepuaibl.  [LmaBienue
U KpUCTaJUIM3alus. Y AenpHas TemioTa miasjieHus. Cyoaumanus.

VYpaBHeHuUE TemI0BOro 6anaHca.

TexHuyeckne ycTpoicTBa U MPaKTHYECKOE IPUMEHEHHE: TUHTPOMETP U IICUXPOMETP,
KAJIODUMETP, TEXHOJIOTMM TIOJYYEHHUSI COBPEMEHHBIX MAaTE€pUaloB, B TOM YHCIE
HaHOMAaTepUajIoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHn’eHHOM JIaBJICHUU.

CrocoObI n3MepeHust BIaXKHOCTH.

HaOmronenue HarpeBanust U MiaBlIeHUs] KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCcTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

M3MepeHne OTHOCUTENIBHOM BIaKHOCTH BO31yXa.

Pa3znen 4. dinekrpoguHaMuKa
Tema 1. Inexmpocmamuxa

DJIeKTpU3alus Tel. DIEKTpU4YecKui 3apsa. JIBa BHUaa SJIEKTPUUECKUX 3apsigoB.
[TpoBOHUKH, AUAJAECKTPUKU U TOITYNPOBOJHUKH. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsiaa.

Bzaumoperictue 3apsigoB. 3akoH Kynona. ToyeyHbId SIEKTPUYECKUN 3aps.
DnekTpruueckoe nosie. HanpsskeHHOCTh AiiekTprudeckoro noJjis. [lpuanun cyneprno3uuumn
AIEKTPUYECKUX MOJICH. JINHUN HATTPSY)KEHHOCTH 3JIEKTPUUECKOTO MOJIA.

Pabora cun smekrpocrarmueckoro mois. Ilorenmuan. Pa3HocTh IOTEHITHMAIIOB.
[IpoBOMHUKM MW JAMAJICKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. J[uanekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeMKocTh. KoHJeHcaTop. ONEeKTPOEMKOCTh IIJIOCKOr0  KOHJIEHCaTopa.
DHeprus 3apsKEHHOro KOHAEHCaTopa.

TexHuueckne yCTpPOWCTBA M INPAKTUYECKOE TMPUMEHEHHE:  BJIEKTPOCKOI,
AICKTPOMETP,  DIJEKTPOCTATHUECKas  3allluTa, 3a3eMJICHHE  DJICKTPONPHOOPOB,
KOHJICHCATOP, KONUPOBAJILHBINA amnmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLINI IEUCTBUSA IJIEKTPOMETPA.

BzanmoperictBrue Ha3NEKTPU30BAHHBIX TE.

DIJIEKTPUUYECKOE TIOJIE 3aPSKECHHBIX TEJL.

[IpoBOOHHKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAas 3allluTa.

JIM3IEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIONIAAX IUIaCTHH,
pacCTOSIHUSI MEK1Y HUMU U JUDJICKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOopa.

11
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Yuenuueckuui sxcnepumenm, iabopamopuvie pabomul
N3mepenune 37eKTpOEeMKOCTH KOHAEHCATOopa.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mox. Toxku ¢ paziuunvix cpedax

DJIEKTPUUYECKUAN TOK. Y CIIOBUSI CYIIECTBOBAHUSA AJIEKTPUUECKOrO TOKA. MICTOUHMKM
toka. Cuna Toka. [[ocTOSIHHBIN TOK.

Hanpsioxenne. 3akon OMa 11l yyacTka LEnu.

DJIEKTPUUYECKOE  CONPOTUBIICHUE.  Y]IEIbBHOE  CONMPOTHUBJICHUE  BEIECTBA.
[TocnenoBarenbHOE, MapaAILIENIbHOE, CMEMIAHHOE COEAMHEHUE ITPOBOAHUKOB.

PaGota snextpudeckoro Toka. 3akon Jlxoynsa—JIena. MomHOCTh 2IEKTPUIECKOTo
TOKaA.

DIIEKTPOABUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHKA TOKA. 3aKOH
Owma 11 moaHoM (3aMKHYTOM) 3JieKTpruyeckol nenu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAsI MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METAJUIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs] U TPUMECHAS MPOBOIUMOCTH MOITYIPOBOHUKOB.
CaoiicTBa p—n-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUAN TOK B PACTBOPAX M PACILIABAX AJIEKTPOIUTOB. DJICKTPOIUTUUECKAS
JACCOLIMAIINS. DIIEKTPOJIU3.

DIIeKTpUYEeCKUd TOK B razax. CamMoCTOSITENbHBI U HECAMOCTOSITEIbHBINA Pa3psil.
Monnus. [1na3zma.

TexHHYecKrne yCTPOMCTBA U MPAKTUUYECKOE TPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOYHHUKHU TOKa, dJIEKTPOHArpeBaTEIbHbIC MPUOOPHI, dIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP  CONPOTUBICHMS, BaKYyMHBI JIHOJ, TEPMUCTOPHI U
(boTOpPE3UCTOPHI, TOTYNPOBOAHUKOBBINA IO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTh COMPOTUBICHUS IUIMHAPUYECKUX MPOBOAHUKOB OT IJIMHBI, IO
MIOIIEPEYHOr0 CEYEHUS U MaTepuaa.

CwmenianHOe COeTMHEHUE TPOBOTHUKOB.

[Ipsmoe  wW3MepeHue  BIEKTPOABMXKYIIEH  cuibl. KopoTkoe  3aMbIKaHUE
raJIbBAaHUYECKOTr'0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTE AJIEKTPOJIUTOB.

NckpoBoii paspsia 1 IpOBOAUMOCTB BO31yXA.

OIHOCTOPOHHSISL MPOBOAUMOCTD JUOJA.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomul

N3yuenne cMemanHoro COEMHEHUS PE3UCTOPOB.

N3mepeHue »HAEKTPOABUKYILEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
COMPOTHUBIICHHUSI.

Hab6monenne ammekTpoiunsa.

12
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MexnpeaMeTHblIe CBSI3H

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiacce oCyIIECTBISIETCS C y4ETOM
coJiepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTEeMaTUKH, OMOJIOTUM, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimus, CBA3aHHBIE C W3YYEHHEM METOAOB HAaY4YHOIO
MO3HAHMUS: SIBJICHUE, HaYYHBIN (hakT, runoTesa, puznueckas BEJIMYUHA, 3aKOH, TEOPUs,
HaAO0JII0/ICHHE, DKCIIEPUMEHT, MOJISIIUPOBAHUE, MOJIEIh, H3MEPEHHE.

Mamemamuxa: pemieHWEe CUCTEMbl YpaBHEHHH, JMHEWHas (QyHKIus, mapadoa,
runepOosa, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIIMH: CUHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U HX
MPOEKIIMHA HAa OCU KOOPAUHAT, CI0OXKEHHE BEKTOPOB.

buonoeus: mMexaHwdeckoe NBWIKEHHE B JKMBOM mpupopae, nuddys3us, ocMoc,
TEMI000MEH >KMBBIX OPraHu3MOB (BUIBI TEIUIONIEPENadu, TEIUIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB WU MOJEKYJ, MOJb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEM W Tra3oB,
ANEKTPUUYECKHUE CBOMCTBA METAIIIOB, AIEKTPOJIMTUYECKAs TUCCOLMAINS, TaJbBaHUKA.

l'eoepagus: BIaxxHOCTb BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHUe JABUKEHUN C HCIONIb30BAHUEM MEXaHHU3MOB, y4eT
TPEHUS B TEXHUKE, IMOJUIMIIHUKU, HWCIOJb30BAHHE 3aKOHA COXPAHEHHUS HMMITYJIbCa
B TEXHHKE (pakeTa, BOJOMET W JAPYrue), JIBUrareib BHYTPEHHETO CTOpaHHUs, IMapoBas
TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUITMOHED, TEXHOJIOTHH IMOTYyIEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YHCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTMH, 3JIEKTPOCTATUUECKAS
3a11UTa, 3a3€MJICHHE  DJICKTPONpUOOPOB, KCEPOKC, CTPpYWHBIN [IPUHTED,
AJIEKTPOHArpeBaTebHbIE TPUOOPHI, JIEKTPOOCBETUTENIbHBIC MPUOOPHI, raThBAHHKA.

11 KJIACC

Paznen 4. diaekrponuHaMuKa
Tema 3. Maznummnoe noJe. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocTositHHBIE MarHuThl. B3auMOAelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHUTHOW WHAYKIUU. lIpUHIMI Cyneprno3uuuu MarHUTHBIX ITOJIEH.
JIuHnKM MarHUuTHOM MHAYKIMU. KapTuHa JIMHWII MArHUTHOW MHAYKIIUH MOJISI HOCTOSIHHBIX
MAarHUTOB.

MaruutHoe 1noJjie IpOBOJHHMKA C TOKOM. KapThHa JTMHUNA MHIYKIIMU MarHUTHOTO
TOJISI ITTMHHOT'O MIPSIMOT'O ITPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaencTue NpoBOJJHUKOB C TOKOM.

Cuna Amnepa, ee MOJ1yJIb U HaITpaBJICHUE.

Cuna Jlopenua, ee MOOyiab W HampaBieHHUE. J[BH)KEHUE 3apsyKEHHOW YacCTHULIbI
B OJHOPOJHOM MarHuTHOM Iose. PaGora cuibl JlopeHia.

SIBiIeHME PIEKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MAarHUTHOM HWHIYKLIHH.
DNEeKTpOABMKYIIAs CUJIA MHIYKIIUH. 3aKOH 3JIEKTpOMarHuTHON nHaykuu dapanes.
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BuxpeBoe  snekrpuueckoe  mosie.  ODJEKTPOABIKYIIAsS  CHJIa  HUHAYKIUU
B MMPOBOJAHUKE, IBUKYIIEMCS TTOCTYIATEIbHO B OJJHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHaykTuBHOCTE.  SIBIIEHME  CaMOMHAYKLIMH.  ODJEKTPOJIBHXKYyIlas  cuja
CaMOUHTYKIIHH.

DHEprusi MAarHUTHOT'O TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJABUTaTENb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHIL, UHAYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOI'O My4YKa MAarHUTHBIM TOJIEM.

JInHMY UHAYKIIUYA MAarHATHOTO TTOJIS.

B3anmoneiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SBneHre ANEKTPOMArHUTHON UHAYKITUH.

[IpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOABWKYIIEH CUJIbI HHAYKIUA OT CKOPOCTH HW3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBrieHME CaMOMHYKIIUH.

Yuenuueckuiui sxcnepumenm, 1abopamophsie pabomul

N3yyeHrie MarHUTHOTO TOJISI KATYIIKA C TOKOM.

UccnenoBanue eCTBUS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3znen 5. Konebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbIE KO1€DAHUA

KonebarenpHas cucrema. CBOOO/IHbIE MeXaHUYEeCKUE KojeOaHus. ['apmMoHnyeckue
konebanus. I[lepuon, yactora, ammuryaa u ¢asza xonedanuil. [IpyKUHHBIN MasTHUK.
MaremaTuyeckuii MasiTHUK. Y PaBHEHHE TrapMOHWYECKHUX KojeOaHuil. [IpeBpaiieHue
HHEPrUM NPU TAPMOHUYECKUX KOIEOaAHUX.

Koneb6arenpHblil KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KOJIEOAHUS B U€AIbHOM
K0J1€0aTeTbHOM KOHTYpe. AHAlIOrus MEXJIy MEXaHWYECKHMMHU U 3JIEKTPOMarHUTHBIMU
koneOanusamu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUsT HHEPrUU B HUJCATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBieHne o 3aTyXawIIUX KoJeOaHUAX. BBIHYXIEHHbIE MEXaHUYECKUE
kosiebanusi. Pesonanc. BeiHyX/I€eHHBIE 3J€KTPOMarHuTHbIE KOJIeOaHuUs.

[lepemennslii TOk. CHHYCOUIAJIBHBIN MEPEMEHHBIN TOK. MOIIHOCTE NTEPEMEHHOTO
TOKA. AMIUTMTYTHOE U JEUCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA Y HATIPSIKEHUS.
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Tpaunchopmarop. IlpomsBomcTBo, mepemada uW TOTPEOTCHHE DICKTPUICCKOM
DHEPruu. OKOJOTMYECKHE PHUCKHM IIPU IPOU3BOJACTBE 3JIeKTpo3Hepruu. KympTypa
VICIIOJIb30BAHUS JIEKTPOIHEPIUU B ITOBCEAHEBHOM KU3HU.

TexHn4ecKne yCTpOMCTBA M NMPAKTHYECKOE IPUMEHEHHE: IIEKTPUUECKUN 3BOHOK,
reHEepaTop MEPEMEHHOr O TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne napameTpoB K0J1e0aTenbHOM CUCTEMBI (Ipy>KUHHBIA
WIM MaTEMaTU4YECKUN MAsTHHK).

HaOmonenue 3aTyxarommx KoueoaHmii.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHUH.

Hab6monenne pe3onanca.

CB0OOAHBIE AJIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAaIIPSDKEHHMsST OT BPEMEHH)
JUISL 3JIEKTPOMAarHUTHBIX KOJICOaHUM.

Pesonanc nmpum  mocnenoBaTENbHOM — COCAMHEHMM — PE3UCTOPA,  KATYLIKH
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUM SIEKTPOIIEpEIayn.

Yuenuueckuu sxcnepumenm, iabopamopnvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUO/Ia MAJIBIX KOJIEOaHUI Tpy3a HA HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a.

NccnenoBanne mepeMEHHOrO0 TOKAa B LENM W3 IOCIEAOBATENBHO COEIWHEHHBIX
KOHJIEHCATOPa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE G0JIHbL

MexaHnueckue BOJIHBI, ycJoBHS — pacnpocTpaHeHusa. Ilepuon. CkopocTh
pacnpocTpaHeHus U AJinHa BoiHbL. [lonepeunslie u npoaoiabHbie BOJIHBL. UHTEpdepeHims
U TUQpaKinsg MEXaHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSI H3JIYyYEHHUsI JJEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BekTopoB E, B, v B anexkrpomarnutHOi BosiHe. CBolicTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTpaKeHWE, MpPeJIOMIICHHe, Mospu3anus, audpakims,
uHTepdepenus. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[llkana SNEKTPOMAarHUTHBIX BOJH. [IprMeHEeHHME DIEKTPOMArHWTHBIX BOJH
B TEXHUKE U OBITY.

IIpyuHLIMIBI pagUOCBA3U U TEIEBUACHU. Panuonokanusi.

DJIEKTPOMATrHUTHOE 3arpsA3HEHUE OKPYKAIOIIEN CPENBI.

TexHudeckue yCTpOHMCTBA U IPAKTUYECKOE NPUMEHEHME: MY3BIKAJIbHBIC
WHCTPYMEHTBI, YJIBTPAa3BYKOBas JMArHOCTHKAa B TEXHUKE MW MEAULMHE, pazaap,
paauoNpUEeMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHE MONEPEUHBIX U MPOAOIBHBIX BOJH.

KoneoOmromeecs Teno Kak HCTOYHUK 3BYKa.

HabGnronenue oTpakeHus U MpeaoMIIEHUS MEXaHUYECKUX BOJIH.
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Hab6mronenune naTepdepeniinu u qnudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM W 4acTOTOM
KOJIeOaHUH.

HccnenoBanue CBOWCTB SJIEKTPOMArHUTHBIX BOJIH: OTpPa)KEHHUE, MPEIOMIICHUE,
noJisipu3anus, TuQpakius, UHTepPepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHENHOE pacIpOCTpaHEHUE CBETA B OTHOPOJHOM
cpene. JIyd cBera. ToueyHbIli HCTOUHUK CBETA.

OtpaxeHne cBeTa. 3aKOHbl OTpaxeHHs cBera. [locTpoeHune wu300paxKeHH
B IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIIEHUSI CBeTa. AOCOMIOTHBIN TOKa3aTeib
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii  yrom MOJTHOTO
BHYTPEHHET O OTPAXKEHHUSI.

Hucnepcust ceeta. CoxHbINi cocTaB Oenoro ceera. L[Ber.

CobOuparomine U paccenBaronie JMH3bl. ToHKas JmH3a. POKYCHOE pacCTOsTHUE
W ONTHYECKas cujaa TOHKOW JMH3bL [locTpoeHne u300paxeHuid B COOMparOIIuX
U paccenBalOmMX JUH3aX. PopMyna TOHKOM JIMH3BL. YBEJIMYECHHUE, J1aBAEMOE
JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Untepdepennus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUSA
HAOJIIOICHUST MAaKCUMYMOB U MHMHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOTePEHTHBIX UCTOYHUKOB.

Hudpakuus csera. JudpakuronHas penietka. YcioBue HaOMIOJIEHUS TJIaBHBIX
MaKCUMYMOB IPH MaJIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIMOHHYIO PEUIETKY.

[Tonspusauus ceera.

TexHuyeckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHHE: OUKH, JIyna, (hoToanmnapar,
MPOEKIIMOHHBIN armnapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PaKIIMOHHAS
pelieTKa, noasipou/.

Jlemoncmpayuu

[IpssMONMHEWHOE PacHpOCTpaHEHUE, OTpPaKEHUE U  MPEIOMIICHHE  CBETA.
OnTuyeckue mprudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojiesb CBETOBOIA.

HccnenoBanue cBOMCTB U300payKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKONa.

Hab6monenne natepdepeHium crera.

Hab6monenue nudpakuun crera.

Hab6mronenue nucnepcuu ceera.

[Tomydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIbIO AUPPAKIUOHHON PEIIETKH.

HaOmonenue nonsgpuzanuu cBeta.
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Yuenuueckuii sxcnepumenm, 1abopamopuule pabomol
N3mepenue mmokaszaress MpeIoMIICHHS CTeKIa.
HccnenoBanue CBOMCTB M300payKEHUM B JIMH3AX.
Hab6mronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMATBLHOI TEOPUH OTHOCUTEIBHOCTH

['pannubpl TPUMEHUMOCTH KJIACCMYECKOW MexaHuku. l[locrynmatel cnennanbHON
TEOPUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTH MOIYJS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHLAIN OTHOCUTEIBLHOCTH DUHIITENHA.

OTHOCHUTENILHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHM M COKpaLIEHUE
JUTUHBI.

DHEprus U UMIYJIbC PEISATUBUCTCKON YACTUIIBI.

CBs13b MacChl € IHEPTUEH U UMITYJICOM PEISTUBUCTCKON YaCTHUIIbI. DHEPIHsl TOKOSI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU

®ortonsl. Popmyna Ilnanka cBs3u sHEpruud (HOTOHA C €r0 YACTOTOW. DHEpPrus
U UMIYJbC (PoTOHA.

OtkpeiTie u wuccneaoanue @orordpdexra. Onbitel A.I'. CroneroBa. 3aKOHbI
dororddexra. VYpaBHeHue OiinmreriHa s doTodddexra. «KpacHas rpaHHIIa»
dbotordpdekra.

JlaBnenwne cBera. OnbiTel I1.H. JIeOenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpPOMCTBA M  MPAKTUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
doTogaTumk, coqHeuHas 6arapesi, CBETOANO/.

Jlemoncmpayuu

®o103¢h(DHeKT Ha YCTAaHOBKE C IMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHeNIHETr0 Gpotodrddekra.

Ceeroguo.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO —0-YaCTHII.
[Tnanerapuas moaens aroma. [loctynarel bopa. M3nydenue u nornomenre pOTOHOB pu
MEPEXO/IE ATOMA C OAHOTO YPOBHS SHEPTUH Ha Apyroil. Buael criektpoB. CrieKTp ypOBHER
DHEPruy aroma BOJIOpPOAa.

BonnoBeie cBoiictBa uactuu. Bomnbel ge bpoiisg. KopryckynsipHO-BOJHOBOM
JTyaJIA3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIy4EHUE.

TexHH4ecKne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: CIEKTPAIbHBIN aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdhopaa.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.
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Habmonenue nmHelyaThIX CIEKTPOB U3TYyYEHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonvl
Habmronenue nmHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  TOKA3BIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoakTuBHOCTU. OmbIThl Pesepdopna mo ompeneneHuto cocTtaBa paguoaKTHUBHOTO
uznydenus. CBolictBa anb(da-, Oera-, ramMmma-u3nydeHusd. BiausiHue paguoakTUBHOCTH
Ha )KUBBIE OPraHU3MBI.

OtkpeiTie TpoTOHa U HeWTpoHa. Hyknonnas wMopens siapa ['eitzenGepra—
NBanenko. 3apsan saapa. MaccoBoe uncio sapa. M30Tornsbl.

Anbda-pacnan. DNeKTpOHHBIH M MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue.
3aKOH paAMOAKTUBHOIO pacnajia.

DHeprus CBs3M HYKJIOHOB B siape. AnepHbie cuibl. JledekT maccsl aapa.

Anepubie peakuuu. JleneHue u CUHTE3 SAEP.

Anepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M MEPCIIEKTUBBI SACPHON
DHEPIreTUKH. DKOJOTUYECKUE ACIIEKTHI SIAEPHOM SHEPIE€TUKH.

OnemMeHTapHble YaCTUIbl. OTKPBITHE TTO3UTPOHA.

Mertonbl HaOJIIOIEHUS U PETUCTPALlMN 3JIEMEHTAPHBIX YACTHUL.

dyHaaMeHTalbHbIe B3auMOAeHCTBUS. EAMHCTBO pu3nyeckoit kKapTHHBI MUpA.

TexHuyeckne yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHUE: J03UMETp, Kamepa
Buiibcona, siiepHblil peakTop, aToMHas Oomoa.
Jlemoncmpayuu

CueTynk HOHU3UPYIOMINX YaCTHII.
Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB yacTHIL (110 TOTOBBIM (oTorpadpusim).

Paznen 8. DieMeHTBI ACTPOHOMHMHU U ACTPOPU3UKH

Ortanbl pa3BUTHS acTpoHOMUU. lIpuKnamHOE M MHPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Be3nnoro Heba. Co3Besnusi, pKue 3B€3/1bl, IUTAHETHI, UX BUJANMOE JIBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTb. MicTounnk sHeprun CoJiHIIA U 3BE€3/. 3BE3/bI, UX
OCHOBHBIE€ XapaKTEPUCTUKU. J(narpaMma «CreKTpalbHbII KJIACC — CBETUMOCTBY. 3BE3/1bl
TJIABHOM MOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTDY ISl 3BE3]] TJIaBHOM
MOCJIEIOBATENIbHOCTH. BHYyTpeHHee cTpoeHue 3Be3l. COBpPEMEHHBbIE NPEICTABICHUS
O MPOUCXOXKICHUH U dBoMOIMKA COJIHIIA U 3B€3]1. DTaIbl )KU3HU 3BE31.

Mueunsiii [TyTs — Hamia ["anaktuka. [Tonoxxenue u npuxenne ConHua B ['ajakTuke.
Tunel ranakTuk. PaguoranakTuku v KkBazapbl. YepHbIE IbIPHI B sipax rajlakTHK.

Bcenennasi. Pacmmmpenne Bceenennoi. 3akon Xa0O06ma. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PenmmkToBO€E n3nydeHue.
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MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennbie npo0ieMbl aCTPOHOMUHU.
Yuenuuecxue nabarooenust

HabGmronenuss HEBOOPY)KEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM JIs OTIpeIeNICHUS TIOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c0O3Be311s1 CEeBEpHOro NMOMYIIAPUs U SIPKUE 3BE3/IbL.

Hab6monenus B Teneckon Jlynsl, mianer, Mieunoro [TyTu.

0000 aromee NnoBTOpEHNE

Ponp pusuku u acTpOHOMUM B KOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIUATbHON
U 3THYECKON cepax AeATeIbHOCTH 4YeJOBEKa, POjb M MeCTO (DU3MKU M aCTPOHOMUHU
B COBPEMEHHOI Hay4yHOW KapTHHE MHpA, POJib (PU3NUYECKOW Teopuu B (HOPMUPOBAHUU
NpeCTaBICHUNA O (U3WYECKOM KapTHHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa
B O0IIIEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABIEHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Nzydenue kypca ¢pusznku 6a30Boro ypoBHs B 11 Kjacce OCymecTBISIETCS C y4ETOM
COJZIEPKATEILHBIX MEKIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHN, XUMHH,
reorpaduu ¥ TEXHOJOTUH.

Meosicnpeomemnvle nousmus, CBS3aHHBIE C W3YYCHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHHE, HAYYHbIH (DaKT, TMmore3a, pundeckas BEIMYMUHA, 3aKOH, TEOPHS,
HAO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M MX MPOEKIMH HA OCU KOOpPJWHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTaPHBIX (PYHKIUM, TPU3HAKU MOA00US TPEYroJbHUKOB, OTIPEACIICHUE TIIOIIA N
I0CKuX (uryp u oobema Ted.

buonoeus: >nexrpudeckre SBICHUS B )KUBOU MPUPOJE, KOJeOaTeTbHbIC JBUKEHUS
B JKMBOM IPUPOAE, ONTUYECKUE SIBIICHUS B JKUBOM MPHUPOJEC, JICUCTBHE paaHaALUAN
Ha JKMBBIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB UM MOJIEKYJ, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX TEl,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKON PElleTKH, CIIEKTPaIbHbIN aHaIN3.

l'eocpagus: marHUTHBIE MONIOCAa 3€MJIM, 3aJIe)KM MarHUTHBIX Py, (OTOCheMKa
3€MHOU OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCECHHUIA.

Texnonocus:  NVUHAM  BJEKTPOIEpead, TEHEPATOp MNEPEMEHHOr0  TOKa,
AJIEKTPOJABUTATENb, MHAYKIIMOHHAS TI€Yb, paaap, paAuONpPUEMHHUK, TEJIEBU30D, aHTCHHA,
tenedon, CBY-neyb, NPOCKUMOHHBIA ammapaT, BOJOKOHHAs OINTHKA, COJIHEYHAas
Oatapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne  yueOHoro  mnpenMera  «®Pu3Mka» Ha  YpOBHE  CPEIHETO
oOmero oOpazoBaHusi (0a30BbIi  YpOBEHb) JOHKHO OOECIEUUTh JOCTHXKEHUE
CIIEAYIOIUX JIMYHOCTHBIX, METAlIpEeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yNbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPE3yJbTaThl OCBOCHUSI ydeOHOro mnpeaMera «®DPU3UKa» HTOIAKHBI
OTpaXaTb  TOTOBHOCTb U  CIOCOOHOCTh  OOYyYaroUIMXCsi  PYKOBOJCTBOBAThHCS
chOpMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPHUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOCKACHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIUPEHUE S>KU3HEHHOTO OIbITa W OIbITa
NEATENIbHOCTA B MPOLECCE peaM3allid OCHOBHBIX HAIPaBJICHHI BOCHUTATEIbHON
JEATENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYYaAIOLIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'0 WIEHA POCCUIICKOro 00IeCTBa;

NPUHATHE TPAJUIIMOHHBIX OOIIEUYETIOBEYECKUX I'YMAHUCTUUECKHUX U JIEMOKPAaTUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO [EATEIIbHOCTh B HHTEpPECaX TIPaKJaHCKOrO
o011ecTBa, y4acTBOBaTh B CaMOYIIPaBICHUH B 00pa30BaTeIbHOM OpraHu3alliiy;

YMEHHE B3aHMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHM C UX
(YHKIUAMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOMN AECATEIbHOCTH;

2) IaTPUOTUYECKOT 0 BOCTIUTAHMS
c(OpMHUPOBAHHOCTh POCCUICKON IPaKJaHCKON UACHTUYHOCTH, NaTPUOTU3MA;
LEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHHUKE;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYCCKOTO MIOBEICHUS;

CHIOCOOHOCTh ~ OIEHWUBATh CHUTYalldi0 M TPHUHUMATh OCO3HAHHBIC PEHICHHUS,
OPHUCHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC
B JICSITEIILHOCTH Y4EHOTO;

0CO3HAHUE JITYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OYYIIETO;
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4) 3CcTEeTHYECKOr0 BOCIIUTAHMSA:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY HAydHOTO TBOPUYECTRA,
npucyiero Gpu3n4ecKol HayKe;

S) TPy10BOr0 BOCIIMTAHUSA:

UHTEpEeC K pa3inyHbIM chepaMm mpodeccruoHaTbHOM AesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKON M TEXHUKOH, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOP Oyayiei
npodeccuy U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TLJIaHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (PUBUKHU
Ha MPOTSHKEHUU BCEH JKU3HH,

6) PKO0JI0OrM4eCcKOoro BOCIIUTaHUS

c(hOpMHUPOBAHHOCTH SKOJIOTHIECKOM KYIbTYPhI, 0CO3HAaHHE TII00aTBHOT0 XapaKTepa
HKOJIOTHYECKHUX MPOOJIeM;

IUTAHUPOBAHWE W OCYIIECTBJICHUE JCHCTBHUH B OKpYKAIOIIECH Cpele Ha OCHOBE
3HAHMS MeJIeH YCTORYMBOTO Pa3BUTHS YEIOBEUCCTBA;

Pacmupenne ombiTa AESITEIHHOCTH JKOJIOTHUYECKONW HANpPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3BHUKE;

7) 1IEHHOCTH HAYYHOI 0 MO3HAHUSL:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs GU3NYECKON HAYKU;

OCO3HAHUE IIEHHOCTU HAay4YHOH AESITENbHOCTH, TOTOBHOCTH B IMPOLIECCE M3YUCHHS
GU3MKH  OCYIIECTBISTH  MPOSKTHYID W HCCIIENOBATEIbCKYIO  JICSATEIHHOCTD
WHAWBUAYAJIHLHO U B TPYIIIIE.

B mpomecce AOCTMXEHHS IJMYHOCTHBIX pE3YJIbTaTOB OCBOCHHUS IMPOTPAMMBI
no (¢u3Mke U1 YpOBHS CpelHero obmiero o0pa3oBaHusi Yy OOYyYaroIIHUXCS
COBEPILIEHCTBYETCS HMOLIMOHAIIbHBIH UHTEJUIEKT, Ipeanoararmui
c(OPMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CIOCOOHOCTh TOHHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHHE, BUAETh HAIIPaBJIEHUsI pa3BUTHs COOCTBEHHOM 3MOIMOHAIBHOMN C(epbl, ObITH
YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAaHUsA, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE IMpPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IOBEJECHHE, CIOCOOHOCTh aalTUPOBATHCS K YMOLIMOHAIbHBIM
U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMY, BKJIIOYAIOMIEM CTPEMIIEHHE K JIOCTHIKEHUIO LEIU
U yClexy, ONTUMHU3M, HHHUIMATUBHOCTb, YMEHHE JCHCTBOBATh, MCXOJS M3 CBOHX
BO3MOKHOCTEH;

SMIATUH, BKIIOYAIOMIEW CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €0 MPH OCYLIECTBICHUU OOLIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO
U CONEPEKUBAHUIO;

COILMATBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS
C IPYTHMH JIFOJIbMU, 3a00TUTHCSI, TPOSBIISATH HHTEPEC U pa3peniaTh KOHPIUKTHI.
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METAIIPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBbIe J1oruuecKkue 1eMCTBUA:

CaMOCTOSITEIILHO (POPMYIMPOBATh M aKTYaJTU3HPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONpPEACNsITh LENW JEATENIbHOCTH, 3aaBaTh MapaMeTpbl M KPUTEPUH HX
JIOCTHKCHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHBOpPEYHS B paccMaTpPUBAEMbIX (DU3NUECKUX
SIBIICHUSX

pa3pabaThiBaTh IUIAH pPEIICHUS TPOOJEMBbI C Y4E€TOM aHaliu3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMaTEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKU MOCJICICTBUN 1€ TEIbHOCTH;

KOOPJIWHUPOBATh W BBHITIOJHATH Pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYaIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICICTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TP PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciieaoBaTe/ibCKue 1eiicTBUA:

BJIaJIeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBHIMA TOHITHSIMU M METOJaMH
bu3nuecKon HayKu;

BJIaJIETh HAaBBIKAMHM Y4€OHO-HCCIIEIOBATEILCKON M TPOEKTHON JESITeIbHOCTH
B 00yacTH (U3HKH, CIMOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TIOUCKY
METOJIOB PEIICHU 3a/1a4 (PU3UIECKOTO COACPIKAHUSI, MPUMEHEHHIO PA3TUIHBIX METOIOB
MO3HAHUS;

BJIQIETh BHUJAMH  JCSATCIBHOCTH IO TOJYYEHHWIO HOBOTO 3HAHUA, €r0
UHTEPIPETallii, MPEeoOPA30BAHUIO W TPUMEHEHHUIO B PA3JIUYHBIX YUCOHBIX CHUTYAIHSIX,
B TOM YHCJIC TIPU CO3/IaHNUN y4EOHBIX MTPOEKTOB B 001acTH (PU3HKH;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIE CBA3H M aKTYaJIM3UPOBATh 3a7a4y, BBIIBUTATh
THIIOTE3Yy €€ PEIICHUS, HAXOUTh apTryMEHTHI JIJIsl TOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a71aBaTh MMapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TONYYCHHBIC B XOJ€ PCIICHHs 3a7aud Pe3yJbTaThl, KPUTUICCKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

cTaBuTh u  (GOpPMYyIUpOBaTh COOCTBEHHbIE 3a7aud B  0Opa3oBaTeNbHOU
JESATETHHOCTH, B TOM YHCIIC TIPH U3yUeHUHN (HU3BHKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh IPUOOPETCHHBIN OIIBIT,

yMETh TIEPEHOCUTh 3HAHUS 10 (QU3HKE B  MPAKTHYECKYH0  00IacTh
KU3HENICATCITLHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1aCTei;

BBIIBUTATh HOBBIC MJICH, NTPEJIaraTh OPUTHHAILHBIE TIOJIXOIBI M PEIIICHUS;

CTaBUTH MIPOOJIEMBI U 33]1a4H, JIOMYCKAIONINEe albTePHATUBHBIC PEIICHHMS.
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Pabora ¢ undgopmanmeii:

BIaJeTh HABBIKAMU TMOJYy4YeHUS HHPOpMAIUU (DU3MUECKOTO COJAEpIKaHUs
U3 HMCTOYHHKOB pAa3HBbIX THUIIOB, CaMOCTOSTENILHO OCYHIECTBIATH IIOUCK, aHAJU3,
CHUCTEMAaTH3allMi0 M HWHTEpIpeTaluio HH(OpMalMM pPa3IMYHbIX BHJIOB U (HopM
IPECTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJIh30BaTh CPENCTBA MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHA
B PCIICHUHM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX ¥ OpTraHM3AaIllMOHHBIX  3ajad
C coOmoJieHHeM TpeOOBaHWNM HSProHOMHMKH, TEXHUKU OE€30MacHOCTH, THUTHECHBI,
pecypcocOepexeHusi, TMPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEPXKAHUSA B PA3IUYHBIX (popmarax ¢ ydeTom
Ha3HAYeHUsT MH(QOPMALMKU W UENEBOM ayAUTOpPHUM, BbIOMpas ONTUMAIbHYIO (GopMy
NPEICTABJICHUS U BU3YyaIHU3aIHH.

KomMmyHMKAaTHMBHBIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS

Oo0menue:
OCYIIIECTBIIATH OOIICHUE Ha YpOoKaxX (DM3UKH U BO BHE-YPOUHOU JIEATCITHLHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTyaIlui U CMATYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BAHUEM S3BIKOBBIX

CpPEJICTB.

CoBMecTHAA AeATEILHOCTD:

IIOHHUMATHh U UCITOJIB30BATh HpeI/IMYH_IeCTBa KOMaHHHOﬁ n HHHHBHHyaHBHOﬁ pa6OTBI;

BBIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUM C y4€TOM OOIINX HHTEPECOB,
n BO3MO}KHOCTGI\/JI KaXXI0Io 4JICHAa KOJIJICKTHUBA,

HpI/IHI/IMaTB e COBMCCTHOﬁ ACATCIIbHOCTH, OpFaHI/IBOBBIBaTB n KOOpI[I/IHI/IpOBaTB
I[CﬁCTBPIH 110 €€ JOCTHUIKCHHUIO: COCTABJIATH IIJIaH I[GﬁCTBPIﬁ, pacnpeneJme poimu C y‘IeTOM
MHEHHUH y4aCTHUKOB, 00CYXJIaTh PE3yJIbTaThl COBMECTHOU pabOTHI;

OOCHHUBATh KAaUCCTBO CBOCTO BKJIdAad WM KaKIOI'0 Y4aCTHHMKA KOMAH/bBI B O6I[II/Iﬁ
pE3yIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npez[naraTb HOBBIC HpOCKTLI, OLICHHUBATh nacu C IIO3UIINHN HOBU3HBI,
OpI/IFI/IHaJ'IBHOCTI/I, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYI_HCCTBJ'DITB IIOBUTHUBHOC CTpaTCFI/I‘—ICCKOG IIOBCIICHHUC B paBHI/I‘—IHBIX CI/ITyaLII/IHX,
IIPOABJEATE TBOPUCCTBO U B006pa>K€HI/Ie, 6I>ITB HHUIOHWNATHBHBIM.

PerynsitTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITETTLHO OCYIIECTBIIAThH TTO3HABATENBHYIO JIEATEIHLHOCTD B 00J1aCTH (PU3UKH
U aCTPOHOMHHM, BBISBISATH MPOOJIEMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3aJ1auu;
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CaMOCTOSITEJIbHO COCTABJIAThH IUIAH PEIICHHS] PACUETHBIX M KaueCTBEHHBIX 3ajady,
IUIAaH  BBITOJHEHHMS] TPAKTUYECKOM pabdoThl € YY4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JlaBaTh OILICHKY HOBBIM CHUTYAIIUsIM;

paciupsTh paMKy yueOHOTro peaMeTa Ha OCHOBE JIMUHBIX IPEOUYTEHUMH;

JIeN1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €T0, OpaTh Ha CE0sI OTBETCTBEHHOCTD
3a PEILCHUE;

OLICHMBATh TPUOOPETEHHBIHN OIIBIT;

CrocoOCTBOBaTh ()OPMHUPOBAHUIO U TMPOSBICHUIO SPYAUIIMUA B 00J1acTU (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTpPOIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTUBbI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMU I1O3HABATEJIBbHON pe(JIEKCUU KaK OCO3HAaHUS COBEPIIAEMBbIX
JEHCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCIIONIb30BaTh MpHEMBbl pedICKCHU [JIsl OIEHKH CUTYyallud, BhIOOpa BEPHOTO
pellIeHus;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHMS TI0 UX CHIXKEHUIO;

MIPUHUMATh MOTHUBBI U ApI'yMEHTHI IPYTUX MPU aHAJIU3€E PE3YJIbTATOB I€ATEIbHOCTH.

IIpunsitue ceds U Apyrux:
NpPUHUMATh Ce0sl, TOHMMAas CBOM HEJIOCTATKU U JJOCTOUHCTRA,;
MPUHUMATh MOTUBBI M apPTYMEHTHI IPYTUX MPU aHAIU3€ PE3YJIbTaTOB JACSITEIHHOCTH;
MPU3HABATh CBOE MPABO U MPaBO APYTUX HA OIIUOKY.

INPEAMETHBIE PE3YJIBTATHI

B mponecce m3ydenuss kypca kypca ¢usuku OazoBoro ypoHs B 10 kiacce
00 y4arouIuiicss Hay4nuTCs:

JE€MOHCTPUPOBATh Ha MpUMEpPaX pPoOidb U MeCTO (PU3MKU B (POPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHblI MHUPA, B pa3BUTUU COBPEMEHHOM TEXHHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKOMN AEATEIBbHOCTH JIOJECH;

YYUTBHIBATh  TPAaHUIBI NPUMEHEHHUS  HM3YyYCHHBIX  (PU3MYECKUX  MOJETICH:
MaTepualibHasg TOYKa, WHEpLUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEIIO,
UJCAIbHBIA Ta3, MOJEIM CTPOCHHS Ta30B, KUIAKOCTEHW W TBEPABIX TeEJ, TOUYCUHBIN
JIEKTPUUECKUM 3aps/] MpU pelieHnH (PU3NUECKUX 3a7a4;

pacrio3HaBaTh (PU3UYECKUE SBJIEHUS (MPOLECChl) U OOBACHATH UX HAa OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS  BEIIECTBA
Y DJIEKTPOAUHAMMKH: PABHOMEPHOE M PABHOYCKOPEHHOE IMPSAMOJIMHENHOE JBUKEHUE,
CBOOOJHOE TMajieHHE TeJ, MABM)KEHHE IO OKpPYKHOCTH, HHEpLHs, B3aUMOJEHUCTBUE
ten, aud@ysus, OpOyHOBCKOE MABUKEHHE, CTPOCHHME >KUIKOCTEH U TBEPABIX TE,
U3MEHeHHue oObeMa Tel NpU HarpeBaHuu (OXJAXKICHHH), TEIJIOBOE pPaBHOBECHE,
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WCTIapEeHHEe, KOHICHCAINS, TUTABJICHNEe, KPUCTAJUTU3AITNS, KUTICHUE, BIAXKHOCTh BO3/IyXa,
MOBBIIIICHUE JIABJICHUSI ra3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYIE, CBS3b MEXKIY
napaMeTpaMy COCTOSIHUS Ta3a B M30MpOIEccax, DJIEKTPU3AlUs TeJ, B3aUMOJICHCTBHE
3apsOB;

ONKCHIBATh MEXAaHWYECKOE JBWKEHHUE, WCHONIb3Yys (DU3NUECKHUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpeMEIIEHUEe, CKOPOCTh, YCKOPEHUE, Macca Tela, CHiia, UMITYJIbC
Tela, KUHETHUYECKas OJHEPrus, NOTCHIMAIbHAS JHEPrus, MeXaHudeckas padora,
MEXaHUYECKasi MOIIHOCTh; MPU OMUCAHUU TPABUIILHO TPAKTOBATH (PM3MUECKUN CMBICI
UCIOJIb3YeMBIX BEJIIMYWH, WX OOO3HAYCHHS W EAUHUIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIINEC TAHHYIO (PH3UYCCKYIO BEIMYUHY C APYTHMH BEITHYHMHAMU;

OTKCHIBATh W3YYEHHBIC TEIUIOBHIE CBOMCTBA TEJI W TEIUIOBHIE SBJICHUS, UCIIONb3YS
dbu3nuecKre BETUYNHBL: JABJICHHUE Ta3a, TeMIEpaTrypa, CPEIHssT KHHETHIECKass YHEPTUs
XA0TUYECKOTO JIBMDKEHHMSI MOJIEKYJ, CpEJHEKBaJpaTUYHAsi CKOPOCTh  MOJIEKY,
KOJIMYECTBO TETUIOThI, BHYTPEHHSISI dHEprus, pabora raza, K0d(PQPUIMEHT IMMOIE3HOTO
JIECTBUS TEIJIOBOTO JIBUTATENIS; TIPH OINKCAHWU TMPABUIBLHO TPAKTOBATh (PH3UUYECKUN
CMBICIT MCIOJb3YEMbIX BEIMYMH, UX OOO03HAYEHUS M €AUHUIIbI, HAXOIUTHb (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BETMYUHY C APYTUMH BEIHYHHAM;

ONHMCHIBATh HM3YYCHHBIC DJICKTPHUYECCKHUE CBOMCTBA BEIIECTBA U DJICKTPUUYCCKHC
ABIICHUS (TPOIECCHI), MCHOIB3YS (PU3NYECKUE BEIUYMHBIL: DIIEKTPUUYECKUM 3apsij,
ANEKTPUYECKOE TI0JIe, HANPsDKEHHOCTh II0JIs, TOTEHIIWAJ, PAa3HOCTh ITOTCHIIMAJIOB;
TIPH ONTMCAHUU TTPABUIILHO TPAKTOBATh (DU3UUCCKUN CMBICIT UCITOJIb3yEMbIX BEIMYWH, UX
0003HAYEHUSI W CAMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIONIUE JTAaHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMH BEIMYNHAMH,

aHAM3UPOBATH (PU3UICCKUE TIPOIICCCHI U SIBJIICHUSI, UCITONB3YS (PU3HUECKUE 3aKOHBI
YW TPUHLUIBL 3aKOH BcemupHoro tsarorenuss, I, II u III 3akonsl HeroTOHA, 3aKoH
COXPAaHCHHMS MEXaHMYECKOW JHEPruu, 3aKOH COXPAaHCHHS WMITYJbCa, TPUHITAII
CYNEPHO3UIIMA CHJI, TPUHIIAI PABHONPABUS HMHEPIHATBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHUSI BEIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b
CpeHEel KHUHETUYECKOM SHEpPruM TEIIOBOTO JBHXKEHUS MOJEKY1 C aOCOJIOTHOM
TEeMIIepaTypoil, MEepBbId 3aKOH TEPMOJUMHAMUKH, 3aKOH COXPAHEHHUS BJIEKTPHUUYECKOTO
3apsifa, 3akoH KynoHa, py 3TOM pa3nudaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIpAKEHUE U YCIOBUS (TPaHULIbI, 001aCTH) MTPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIBI JACHCTBUS MAIUH, TPUOOPOB M TEXHUYECKUX
YCTPOKMCTB; pa3audvarh YCJIOBHS WX OE30MaCHOTO HCIIONB30BAHHS B ITOBCETHEBHOU
KU3HH;

BBITIOJHSATH DKCIIEPUMEHTHI IO UCCIICIOBAHUIO (PU3NYECKUX SIBICHUN U MPOIIECCOB
C HCITOJIb30BAHMEM TMPSAMBIX, ¥ KOCBEHHBIX H3MEPEHUU, TPU ITOM (HOPMYIMPOBATH
npobjeMy/3agady H THIOTE3y Yy4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT'0 000PYI0BAHMUSI, IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOIHI,

OCYIIECTBIIATH MPSMBIE U KOCBEHHBIC U3MEPEHUS (HPU3UYECKUX BEITUINH, ITPU ITOM
BBIOWPATh ONTHUMAJBHBIN CIMOCOO W3MEPEHUS W WCIIONb30BaTh W3BECTHBIE METOIBI
OLIEHKU IOIPEIIHOCTEN U3MEPEHUN;
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MCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PU3HMUECKUMH BEIMUYMHAMU C UCTIOIb30BAHHEM
IPSMBIX MU3MEPEHHH, IPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTAThHI
NOJTy4YEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B BHUJE TaONUIl U IpadUKOB, JEIaTh
BBIBO/IbI IO PE€3yJIbTaTaM MCCIIEI0BaHUS;

co0uro1aTh NpaBuiia 6€30MacHOro TPyAa U IPOBEAECHUH UCCIEI0BaHUI B paMKax
y4eOHOIro H3KCIEepUMEHTa, y4eOHO-HCCIIEAOBATEIbCKOM W TMPOEKTHON JesATEIbHOCTU
C MCMOJIb30BAHUEM MU3MEPUTENBHBIX YCTPOUCTB U JJAOOPATOPHOTIO 000PYIOBAHUS;

pelaTh pacuyeTHhIE 3a/la4d C SIBHO 3aJaHHOM (PM3MYECKOM MOAEINBbIO, MCHOJb3Ys
¢usnyeckue 3aKOHbl W MPHUHIIMIIBI, HA OCHOBE aHajHM3a YCJOBHs 3aJaud BbIOMpAThH
(bU3MYECKYI0 MOJIENb, BBIJACIATh (PU3NYECKHE BEIMYUHBI U (POPMYIIBI, HEOOXOIUMBIE
JUIA €€ pellieHus], MPOBOAUTH PACUEThl U OLIEHUBATh PEATbHOCTD MOJTYYEHHOTO 3HAUCHHUSI
(bu3nYeCcKol BETUINHBI,

pelath KayeCTBEHHBbIE 3aJauM: BBICTPAWBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPaCCYXKICHHN C HCIOJIb30BAHMEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (PU3UYECKUX SIBICHUI;

UCIOJIb30BaTh MpPU PEUICHUU YYEeOHBIX 3a7a4 COBPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJIOTUM MJIi TIOUCKA, CTPYKTYpUPOBaHUS, HHTEPHpPETallUd U MPEICTaBICHUS
y4eOHOM 1 HAYYHO-MIOMYISPHON HHPOpMaLIUH, TOJYy4EHHOW U3 pa3IU4YHbIX HCTOUHHUKOB,
KPUTHUYECKH aHAIU3UPOBATh MOIydaeMyro HH(OPMALINIO;

OPUBOAMTH MPHUMEPHl BKJIAAAa POCCUMCKUX M 3apyOekHBIX Y4eHBIX-(PU3HKOB
B Pa3BUTHE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTU;

UCTIOBh30BaTh TEOPETUYECKUE 3HAHUS TO (M3MKE B TOBCEAHEBHON >KU3HU
JUIsl obecnieyeHus 0e30MacHOCTU MpH OOpallleHUH ¢ MNpUOOpaMU U TEXHUUECKUMU
yCTPOMCTBaMU, [JIsl COXPAHEHUS 370POBbS U COOJIIOJICHUS HOPM DKOJOTHYECKOTO
MOBE/ICHUS B OKPYKAIOILEH cpelie;

paboTaTh B rpyMIe C BBIMOJIHEHUEM PA3IMYHbBIX COIMATBHBIX POJICH, MIIAHUPOBATh
paboTy TIpymmbl, paldOHAIBHO paCHpeAeNiaTh O0S3aHHOCTU U IUJIAaHUPOBATh
NeSTENbHOCTh B HECTAHAAPTHBIX CUTYaIMAX, OLICHUBATh BKJIAJl KAXKJI0T0 U3 YYaCTHUKOB
TPYIIIBI B PEIICHUE PacCCMAaTPUBAEMON MTPOOIEMBI.

B nporecce nu3yuenus kypca ¢puznku 6a3oBoro ypoBHs B 11 kiacce o0yyaromuiics
HAy4UTCA:

JEMOHCTPUPOBAaTh Ha MpUMEpax poidb M MECTO (PU3UKU B (POPMUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPAa, B Pa3BUTUHA COBPEMEHHOW TEXHUKH
U TEXHOJOIMH, B MPAKTUYECKOM NEITENBHOCTH JIIOJEW, LEIOCTHOCTh U E€IUHCTBO
(bu3HYecKol KapTUHBI MUPA;

YYUTBIBATh TPAHULBI PUMEHEHHS] U3YYEHHBIX (PU3UUECKUX MOJEJEH: TOUEeUHBIH
ANEKTPUYECKHM 3apsl, Jyd CBETA, TOUEUHBI UCTOYHUK CBETA, SAEpHAs MOJENb aToma,
HYKJIOHHAsI MOZIeJIb aTOMHOTO si/ipa MpH pelIeHNN PU3NIECKUX 3a/1a4;
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pacrio3HaBaTh (PU3UUYECKUE SBIEHUS (TPOLECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKM M KBAHTOBOW (PU3MKM: DIIEKTPUUECKAs MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aMMOJECHCTBHE
MarHuTOB, 3JEKTPOMAarHUTHAas WHAYKIMS, IEUCTBHE MAarHUTHOIO IOJS HA IPOBOJHUK
C TOKOM W JBWXKYLIMHCA 3apsij, DJJIEKTPOMAarHUTHbIE KojieOaHWs U  BOJHBI,
NPSIMOJIMHENHOE paCIpOCTPAHEHUE CBETA, OTPAKEHUE, MPETOMIICHUE, HHTEPPEPEHLINS,
mudpakuus U TONASpU3alus CBETa, JHUCIEpPCUsi CBeTa, (POTodeKTpudeckuid 3¢ ekt
(botorpdekT), cBeTOBOE MaBJICHHE, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa aroma
BOJIOPO/JIA, ECTECTBEHHAS! U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMCHIBATh HM3YYECHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, DJIEKTPUUECKYIO MPOBOAMMOCTD PA3JIMYHBIX CPEl) U 3JIEKTPOMArHUTHBIE
SBJICHUS (MPOLIECCHI), UCNONB3Ys (PU3MUECKHUE BEIUUMHBI: AIEKTPUUECKUM 3apsl, cuiia
TOKA, OJJIGKTPUYECKOE HAIPSOKEHUE, DJIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTH
HNOTEHIUAJIOB, AJEKTPOABIKYILAsA CHIIA, pab0Ta TOKA, MHIYKIMSI MATHUTHOTO TIOJIsL, CHJIa
Amnepa, cuna JlopeHa, HMHAYKTUBHOCTb KaTyIIKH, DSHEPIUs AJIEKTPUYECKOIO
Y MarHUTHOTO TIOJIEH, IEPUOJ 1 YacTOTa KoseOaHi B KoJeOaTeTbHOM KOHTYpE, 3apsij U
CHJIa TOKa B IPOILIECCE TapMOHUYECKHX 3JIEKTPOMAarHUTHBIX KoJieOaHUM, (POKYCHOE
paccTOSHME W ONTUYECKas CHJIA JIMH3bI, [PUH ONUCAHUU IMPABWIBHO TPAKTOBATH
(GU3NYECKUI CMBICI UCIOJIb3YEMbIX BEJIMUYMH, UX 0003HAUEHUS U €UHUILIbI, YKa3bIBaTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUNHY C APYTUMHU BEIMUYUHAMU;

OIKCHIBaTh W3Y4YECHHbIC KBAHTOBbBIE SIBJICHUS U MPOLECCHI, UCIIONb3Yys (hrU3HUEcKUe
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YAaCTOTA CBETA, YHEPIUs
Y UMITYJbC (POTOHA, IEPUO]T IOJTypacIajia, SHEPrus CBA3U ATOMHBIX A€, TPU OMUCAHUU
MPABWJIBHO TPAKTOBATh (PM3HMUECKUN CMBICI MCIOIb3YEMbIX BEJIIMUMUH, UX 0003HAYEHUS
U €JIMHUILIbI, YKa3bIBaTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO (PU3HYECKYIO BEIUYUHY
C IPYTMMHU BEJIMYMHAMU, BEIYUCIISTH 3HAUCHUE (PU3NYECKON BEIUYUHBI;

aHaAJM3UPOBATh (PU3MUECKUE TTPOLIECCHI U ABJICHUS, HCTIONB3YsI (PU3NUECKHIE 3aKOHBI
Y MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJIEJ0BATENBHOIO M MapaJIEIbHOIO COEIMHEHHUS
IIPOBOJHUKOB, 3aKOH Jlkoynsa—J/leHna, 3aKOH 3JIEKTPOMarHUTHOM WHIYKLHH, 3aKOH
NPSIMOJIMHEMHOTO  pacpOCTPAaHEHUs CBETAa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
IPEJIOMJIEHUS] CBETa, ypaBHEHHME OWHIITEWHa 1 (poTodddexTa, 3aKOH COXpaHEHUs
DHEPrUH, 3aKOH COXPAHEHHs HMITYJIbCA, 3aKOH COXPAHEHHS JJIEKTPUYECKOro 3apsna,
3aKOH COXPaHEHHUsI MacCOBOI'0 YHCIIA, ITOCTYJIAThl bopa, 3aKOH paiMOakKTUBHOIO pacnaja,
OpU STOM pa3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U YCIIOBUS (TpaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

ONpEAeNATh HANpaBJICHHE BEKTOpPAa WHIAYKIIMM MArHUTHOTO IMOJIA MPOBOJAHHUKA
C TOKOM, CuJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJiOM, TOHKOMN
JIMH30M;

BBITOJIHATD SKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SIBICHUN U MPOIIECCOB
C HCIIOJIb30BAHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHHI: Mpu 3TOM (POpMYIHpPOBaAThH

27



denepanbHas paboyast mporpamma | dusuka. 10—11 kmaccer (6a30BbIi YPOBEHB)

npoOieMy/3agady W THUIOTE3y YYeOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BAHHUS, IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEpEHUs (DU3UUYECKUX BETUYUH, IIPU STOM
BBIOMpATh ONTUMAJBHBIM CIOCOO W3MEpPEHUs M UCIHOJIb30BaTh HW3BECTHBIC METObI
OLICHKU IOI'PEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYHH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN: TpPH HTOM KOHCTPYMPOBATH YCTAaHOBKY, (DUKCHPOBATh pE3yJIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOMUL U rpadukoB, JenaTh
BBIBOJIBI 10 pe3yJbTaTaM HCCIICOBaHUS;

coOroaTh npaBuiia 6€30MacHOro Tpyaa Npy MPOBEACHUU UCCIIEIOBAaHUN B paMKax
y4eOHOro HSKCIEepUMEHTa, y4eOHO-HCCIIEAOBATEIbCKOM W TMPOEKTHON JeATENbHOCTU
C UCIIOJIb30BAHUEM M3MEPHUTENbHBIX YCTPONCTB U JIA0OPATOPHOTO 000PYIOBaHUS;

peliaTh pacuyeTHhIE 33/1a4d C SIBHO 33JaHHOW (DM3MUYECKON MOEINbIO, MCIONb3Ys
¢usnyeckue 3aKOHbl W TMPHUHIMIBI, HA OCHOBE aHajM3a YCIOBHS 3aJaud BbIOMpAThH
(bU3MUECKYI0 MOJIEIb, BBIACIATh (DU3NUECKUE BEIMUUHBI U (DOPMYIIbI, HEOOXOAUMBIE JIs
€€ pEelIEHUs, MPOBOJUTH PACUYETHl M OLEHUBATh PEATBHOCTH IMOJYYEHHOI'O 3HAUYCHUS
(bu3nuecKol BETUYNHBI,

pemaTh KayeCTBEHHbBIC 3aJauyM: BBICTPAMBATh JIOTHUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pPaCCYKICHHI C HMCIOJIb30BAHMEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEHN
U (PU3HYECKUX SABIICHUN;

UCIOJIb30BaTh NpPHU PELIEHUWH YYEOHBIX 337a4 COBPEMEHHbIE HWH()OPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U MPEACTaBICHUS
y4eOHOM U HAYUHO-TIOMYJIAPHON HHPOPMAIIUU, TTOTYYEHHON U3 Pa3TMYHBIX HCTOUHUKOB,
KPUTUYECKU aHAJTM3UPOBATh MOTydaeMylo HH(pOopMaInio;

OOBSCHATh TPHUHIIUIBI JTCUCTBHUS MAIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnnyarh yCIOBHs MX 0€30MaCHOIO UCIIOJIb30BaHUS B MOBCEIHEBHOM KU3HU;

OPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX W 3apyOekKHBIX Y4EeHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, B OOBSICHEHUE MIPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTUE TEXHUKU
U TEXHOJIOTUM;

WCIIONb30BaTh TEOPETUYECKUE 3HAHUS N0 (U3HKE B TOBCEIHEBHOW IKU3HU
i obecriedeHrsi O€30MacHOCTH TMPH OOpalieHHH ¢ TpudopaMu U TEXHUUYECKHUMHU
yCTPOWMCTBAMHU, [IJIsl COXPAHEHUS 370POBbSI U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAIOIIEH CpeIe;

paboTaTh B IpyMIE C BHITOJIHEHUEM PA3IMYHbBIX COIMAIBHBIX POJIeH, TIIaHUPOBATh
paboTy TpymIbl, palydoOHAIBHO pacHpeneisTh O0S3aHHOCTH U IUIAHUPOBATH
JEATENIbHOCTh B HECTAHAAPTHBIX CUTYaAlLUSIX, OLIEHUBATh BKJIAJ KaXJAO0r0 U3 YYaCTHHUKOB
TPYMIBI B PEIICHHE pacCMaTPUBAEMOM MTPOOJIEMBI.
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10 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB o0 y4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

1.1 | ®usuka u METOBI 2 ®du3nka — HayKa O MPUPO/IE. N3ydenune Hay4yHbIX (IMIUPUUYECKUX

HAy4YHOT'O TO3HAHUS HayuHnbie MeTo1bl HO3HAHUS U TEOPETUYECKUX ) METO0B IMO3HAHUS
OKpYKaroliero Mupa. OKpPYXaroliero Mupa.
Ponp skcnepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MO3HAHUS IPUPOJIBI. (U3HYECKUX 3aKOHOB M TEOPHA.
DKCHEepUMEHT B (PU3HKE. Pabota B rpymmne no noaAroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHHI O POJIM U MECTe
SIBJIEHUW U TTponieccoB. Hayunsie (bu3KMKN B HayKe U B IPAKTUYECKOM
rurnores3bl. Gu3nyecKue 3aKOHbI JEATENBHOCTH JIFOAEH.
1 Teopuu. I'paHuibl npuMeHMMOCTH | JIeMOHCTpanys aHaJoroBbIX
¢uznyeckux 3akoHOB. [IpuHIUN U 1M (DPOBBIX H3MEPUTETBHBIX
COOTBETCTBUSI. pruOOpPOB, KOMITbIOTEPHBIX TATYHUKOB.
Ponb 1 Mmecto Gpusuku OcBoeHME OCHOBHBIX PUEMOB PaOOTHI
B (hopMUpPOBAHUM COBPEMEHHOM ¢ nudpoBoit maboparopuel 1Mo GhusuKe
HAYYHOU KapTUHBI MHPA,
B IIPAKTUYECKON JAECATEbHOCTH JIOACH

Hroro no pazaeny 2

' TIpu paspaborke paboueil MporpaMMbl B TeMAaTHYECKOM IIAHUPOBAHMH JOJDKHBI OBITH y4TeHBI BO3MOYKHOCTH HCIIONB30BAHHS AJIEKTPOHHBIX (IM(POB BIX)
00pa30BaTEIbHBIX PECYPCOB, SIBISIOMIMXCS Y4€OHO-METOJUUECKUMH MaTepHaIaMy, COJIepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOATENbCTBY 00 00pa30BaHUH.
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Pasznena 2. Mexanuka

2.1

Kunemartuka

MexaHndeckoe ABUKEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOT O
nBrkeHns. CucremMa orcuera.
Tpaekropusi.

[lepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTb)
U YCKOpPEHHUE MaTEPHUAIbHON TOUYKH,
UX IPOCKIMU HA OCH CHUCTEMBI
koopauHat. CrnoxxeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH

Y [IEpEMELECHNS MaTEpPUaAIbHON
TOYKH OT BPEMEHHU.

CBoOoniHOE naneHue. Y ckopeHue
CBOOOJIHOTO MaJICHUSI.
KpuBonuHeiHO€e 1BUKEHHUE.
JIBM>KeHME MaTepUaIbHON TOUKHU
10 OKPYKHOCTH C ITOCTOSTHHOM

10 MOJYJIYO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuon u yactora oOpaleHus.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.
TexHuyeckue ycTporucTBa

[IpoBeneHne 3KCIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOTO JIBUKEHUS C 1IJIbIO
OIpEEIICHNS] MTHOBEHHOM CKOPOCTH;
UCCJIEIOBAaHNE COOTHOIICHUS MEXIY
MyTSIMH, TIPONICHHBIMH TEJIOM

3a MocJe0BaTeIbHbIC PaBHbBIE
MPOMEXKYTKH BPEMEHU

IPU PaBHOYCKOPEHHOM JBUKEHUU

C HAaYAJIbHOM CKOPOCTHIO, PABHOW HYIIIO;
U3yUCHUE JBIKECHUS [IapUKa B BA3KOM
KUJKOCTH; U3YUCHUE IBUKECHUS TeTa,
OpOIIEHHOTO TOPU3OHTAIBHO.
OOBbsicHEeHUE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKMX KaK: CIIUJOMETP, IEMHBIC

¥ pEMEHHBIC TIepeIaun IBUKCHUS;

U yCJIOBUM MX 0€30MMacHOro
UCTOJIb30BaHMS B IOBCEAHEBHOM
KHU3HH.

Perienue pacueTHbIX 3a/1a4 ¢ SIBHO
3aJJaHHOM (PU3MIECKON MOJACIHIO

C HCTIOIb30BAaHUEM OCHOBHBIX (hOPMYIT
KMHEMAaTHKHU.

[TocTpoenue u anau3 rpauKoB
3aBUCUMOCTEH KMHEMaTHIECKUX
BEJIMYMH OT BPEMEHU

JUTSI pPABHOMEPHOTO
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Y MIPaKTUYECKOE IPUMEHEHUE:
CIUJOMETP, IBH)KCHUE CHAPSIOB,
LIEMTHbIE U PEMEHHbIE NIEpeIauu

U PaBHOYCKOPEHHOTO MPSMOJIMHEHHOT 0
JIBUYKEHUS.

Pacno3naBanue pu3nUecKux sSBJICHUIN
B YUEOHBIX OMBITAX U OKPYKarolen
KW3HU: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
NIBIDKEHHE, CBOOOTHOE MaJICHUE TEJl,
JBUKEHUE TIO OKPYKHOCTH.

Onurcanne MEXaHUYeCKOro JIBUKEHUS
C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepeMenieHrue, CKOpocTh, YCKOPEHUE.
Pabora B rpynnax npu rjiaHUpOBaHUH,
MIPOBEJICHUU U UHTEpHpETalluU
pe3yJIbTAaTOB OMBITOB U aHAJIIN3E
JOTIOJTHUTEIIbHBIX UCTOUHUKOB
uH(MOpMAIIIH IO TeMe

2.2

JlnHaMuKa

[IpuHIMIT OTHOCUTENBHOCTH
I'anuines. Ilepssiii 3akoH HproToHAa.
NuepunanbHble CHCTEMBI OTCYETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpPIIO3UIIUM CUJI. BTOpO# 3aK0H

HproTona /11 MmarepuaibHOM TOYKH.

Tpernit 3akoH HeroToHa

JUTSL MaTepUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IlepBas
KOCMUYECKAsi CKOPOCTb.

CpaBHeHHE Macc B3aUMOICHCTBYIOLIUX
TeN.

N3yueHune 3aBUCUMOCTH CUJIbI
YIIPYrocTH OT AedopMallii; CpaBHEHUE
CHWJI TPEHUS MTOKOsI, KaueHUs

U CKOJIbXKEHHS.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHne SKCIEpUMEHTA:
UCCJIEIOBaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIIUX

B IIPYKUHE U PE3UNHOBOM 00pasIie,
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Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (mmokos,
CKOJIb)KCHHUSI, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIBKEHUS U CHUJIa
TpeHus nokos. Koadduruent
TpeHus. Cusa COnpOTUBIICHUS
MIpU JBUKEHUU TeNa B )KUIKOCTU
WJIM rase.

[TocTynarensHOE U BpaljaTeabHOE
JBUKEHHUE aOCOIOTHO TBEPJIOTO
Tena.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH
BpaiieHus. [inedo cumel. Y cioBus
paBHOBECHS TBEPIOTO TENA.
TexHuueckue yCcTponcTBa

Y MIPAKTUYECKOE TPUMEHEHHE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

OT UX AepopManuu; U3y4yeHue
JBIDKCHUS OpycKa Mo HaKJIOHHOM
MIJIOCKOCTH; UCCJIEIOBAHUE YCIIOBUH
pPaBHOBECHS TBEPAOTO TeJia, UMEIOIIETO
OCh BpalllcHUsI.

OOBscHEHHE 0COOCHHOCTEH
PaBHOMEPHOI'O0 U PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBH)KCHUS,
CBOOOIHOTO MaJCHUS T, JBUKCHUS
M0 OKPYXHOCTH Ha OCHOBE 3aKOHOB
HreroToHa, 3aK0Ha BCEMUPHOTO TATOTEHUS.
OOBsiCHEHHE OCHOBHBIX ITPUHIUIIOB
JIEUCTBUS MOAIIMITHUKOB U X
MPaAKTUYECKOTO MPUMEHECHMUS.
OOBsICHEHHE TBUKEHUS UCKYCCTBEHHBIX
CITYTHHKOB.

Pelienrie pacueTHbIX 33124 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIIOJIL30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMYyIT TUHAMUKH.

Pacno3naBanvie Gpu3nyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanu3 pU3nYecKux NporeccoB

1 SIBJICHUH C UCMOJIb30BaHUEM 3aKOHOB
Y MIPUHITUATIOB: 3aKOH BCEMUPHOTO
tsarorenus, I, I u I 3akonsl HeroTOHA,
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MPUHLAI CYNIEPIO3ULINH CUJI, IPUHITUIT
PABHOIIPABHOCTH UHEPLUAIBHBIX
CUCTEM OTCYETa

2.3

3aKOHBI COXpaHEHHUS
B MEXaHHKE

NmMnynbc MarepuanbHOU TOYKU
(Tena), cucTeMbl MaTepUaIbHBIX

TOYeK. MIMIyIbC CHIIBI 1 U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEHUS
umnysibca. PeakTuBHOE ABHKEHUE.

Pa6Gora cuiiel. MOIITHOCTE CHUJIBL.
Kunernueckas sneprus
MaTepUualibHOM TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIrUH.

[TorennmaneHas 3HEpPrUs.
[TorenimanbHas SHEprus ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorennumaneHast SHEPrus Tena
BOJIM3U TTOBEPXHOCTHU 3EMIIH.
[loTeHmanbHbBIE U
HEIMOTEHUHAJIbHBIE CUJIbI. CBS3b
paboThl HETTOTEHIIUATBHBIX CUIT
C UBMEHEHHUEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHS.

IIpoBeneHNE FKCIEPUMEHTA: U3YyUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJAMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCIIEI0BAHNE
CBSI3U PabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOU dJHEPIUM Tela

Ha IPUMEPE PACTSHKEHHS PE3UHOBOT O
KIyTa.

OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenue pacueTHbIX 337124 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GopMyJ TMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha M3YYECHHBIE B pa3jeie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKHUE SIBJICHUS.

Onucanue MEXaHUYECKOTO JIBHXKECHHUS

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: UMITYJIbC TeJla, KHHETHYECKast
JHEPrus, MOTEHIMAIbHAS SJHEPT U,
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TexHnueckne ycTponcTBa MexaHu4deckasi paboTa, MEXaHUYeCKast
U [IPAaKTUYECKOE IPUMEHEHHUE: MOILIHOCTb.

BOJIOMET, KOIIEP, NPYKUHHBIN AHanu3 pU3n4YecKux MpoLeccoB
IIACTOJIET, IBUKEHUE PAKET Y SIBJICHUM C UCIIOJIb30BAaHUEM 3aKOHA

COXpaHEHUS] MEXaHUYECKOW SHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicCHEHNE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS U NIPAKTUYECKOIO
NPUMEHEHUSI TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: BOJOMET, KOIIEP,
IIPYKWUHHBIA TUCTOJIET.

OOBbsICHEHHE IBHXKEHHS PAKET C ONOPOi
Ha U3y4CHHbIE (PU3NYECKUE BEITUUUHBI
Y 3aKOHBI MEXAHHKH.

Hcnonp30BaHue Npy MOATOTOBKE
COOOIIIEHNH O TPUMEHECHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTU

JUISl TIOUCKA, CTPYKTYypUPOBaHUs,
MHTEPIPETAUU U IIPEICTABICHUS
uH(pOpMAIH, KPUTUIECKUHN aHAITU3
noixyyaeMon uH(popMauu
[IpoBenieHrEe KOCBEHHBIX U3MEPEHUH,
VCCIIEOBAHNN 3aBUCHUMOCTEN
($u3nYeCKUX BETUYHH, TPOBEPKa
IPEJIJIOKEHHBIX TUIIOTE3

Hroro no pazneny 18
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Pasznen 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OMBITHOE 00OCHOBAHUE.
bpoyHOBCKOE NBHKEHME.
Hudbdysus. Xapakrep IBUKCHUS

Y B3aMOJEHCTBUS YaCTHUIL
BelecTsa. Mozenu cTpoeHus ra3os,
AKUJKOCTEW U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mozenen. Macca

1 pasmepsl Mmosekys. KomnuecTBo
BemiecTBa. IloctossHHass ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u ee u3MEpEeHHe.
[IIkanma remneparyp Llenbcusi.
Mopenb neaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHY €CKOM
TEOPUH UACAITBHOTO rasa.
AOGcommoTHas TeMIepaTypa Kak Mepa
CpEIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBM>KEHUS YaCTHI] Ta3a.
[IIkama Temnepatyp KenabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Kmnaneirpona.

3akoH lansToHa. M3ompoieccsl

[IpoBeneHne SKCIEpUMEHTA:
OIpeZIeJICHHE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnit 00beMa KOMHAThI, JaBJICHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
MCCIIEIOBAaHNE 3aBUCUMOCTH MEXY
rapamMeTpamMu COCTOSTHUSI pa3peKEHHOT O
rasa.

Onenka aOCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MepeHn PU3NIECKUX
BEJIMYHH.

OOBbsiICHEHME OCHOBHBIX TPUHITUIIOB
JercTBUI TepMoMeTpa U 6apomeTpa

U YCIIOBHI X 0€301acHOro
UCIIOJIb30BAHMS B IIOBCETHEBHOM
KHU3HU.

PacnioznaBanvie Gpuznyeckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KarOIIeH
KU3HU: TUddy3us, OpoOyHOBCKOE
JBU)KCHUE.

Ornrcanue TEMIOBBIX SBJICHUIM

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIABJICHUE ra3a, TEMIEpaTypa,
CpEIHAS] KHHETUYECKas SHEPI s
Xa0TUYECKOTO IBUKEHUS MOJIEKYIL,
CPEHEKBaAPATUYHAsL CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe mpencrapienue
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TexHu4eckue yCcTpomncTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
TEPMOMETP, OapOMETp

MOJIEK Y.

AHanmu3 pU3NYECKUX MpOIECCOB

U sBJICHUM ¢ ucmnoab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOU YHEPTUU TEILIOBOIO
JBIDKEHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Pemenune pacueTHsIX 3a/1a4 € ABHO
3a7jaHHON (PU3UYECKON MOEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

PaGora B rpymnmnax npu mjiaHUpOBaHUH,
IIPOBEJICHNU U MHTEPHpPETaLN
PE3yNbTATOB ONBITOB U aHAJIU3E
JOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMaIIMK IO TEME

3.2

OCHOBBI
TEPMOJIUHAMHUKHU

10

TepMoanHamMu4deckasi CUCTEMA.
BuyrpenHss sHeprus
TEPMOJUHAMHUYECKOU CUCTEMBI

U CITIOCOOBI €¢ N3MEHECHHS.
KonuuecTBo Tenotsl u padbora.
BuyTpeHHss 3HEprust 0THOATOMHOTO
HJIcaIbHOro raza. Buasl
TEIJIONEPEIauM: TEIIONPOBOIHOCTb,
KOHBEKIIHs, U3JIy4YEeHUE. Y IeJIbHAas
TEIUIOEMKOCTD BELIECTBA.

[IpoBeneHHE S3KCIEPUMEHTA: U3MEPEHHE
yIAEIbHON TEMJIOEMKOCTH BELIECTBA.
OneHka aOCOIOTHBIX M OTHOCUTEbHBIX
HOrPEUIHOCTEN U3MEPEHNH (PU3NUECKUX
BEJIMYUH.

N3ydenue mojiesneil mapoBoil TypOUHBI,
JIBUTATEII BHYTPEHHETO CrOpaHus,
PEaKTUBHOI'O JIBUTATEIS.

OOBbsiCHEHNE NPUHIIUIIOB JEHCTBUSA

U YCJIOBUHM 0€30MacCHOr0 UCIOIb30BaAHMS
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KommuecTBo Tennorsl

MIpH TeTUIonepeaye.

[Tonsitue 06 aguabarHoM
npouecce. IlepBbiii 3aK0H
TEPMOJIUHAMHUKH.

[IprumeHenue 1epBoro 3aKoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
['paduueckas naTEprpeTarus
paboThI raza.

BTopoii 3aK0H TEPMOIUHAMUKH.
HeoGpatumocTts npoiieccoB

B IIPUPOJIE.

TennoBbie MamuHbL. [IpuHIATIBL
JICCTBUS TEIJIOBBIX MAIIIHH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MalllMHAX.
Koaddunment nonesHoro aencTus
TETJIOBOM MAILIUHBL.

Huxn Kapuo u ero koapdunreHt
MOJIE3HOTO JEHCTBUS.
DKOJIOruuecKue mpodIeMbl
TETIJIOOHEPTCTUKH.

TexHuueckue ycTponcTBa

1 TIPAKTUIECKOE TIPUMCHCHHE:
JIBUTATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJWJIBHHUK,
KOHTUITHOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOJAWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BAaHUEM
(du3NYECKUX BETIMYMH: JABJICHUE Ta3a,
TEeMIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsIS DHEPrus, padoTa rasa.
Pemenne pacueTHbIX 33134 C SIBHO
3aJJaHHON (PU3MIECKON MOJCIHIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMyN MOJIEKYJISIPHON (DU3UKH

U TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOI HAa N3YUEHHBIE B pa3fiee
«MonexynspHas pusuka

¥ TEPMOJIMHAMUKA)» 3aKOHBHI,
3aKOHOMEPHOCTH U (pU3UYECKHE
SIBTICHHSI.

PaGora B rpymnmax npu aHanmse
JIOTIOJIHUTENIBHBIX UCTOYHUKOB
uH(pOpPMAIUH TI0 TEME
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHUS.
HcnapeHue u KUMEHUE.
AOGCOIIOTHAS. U1 OTHOCUTEIIbHAS
BJIAKHOCTH BO3Ayxa. HaceimeHHbIn
nap. Y nenpHas TemioTa
nmapoo0pazoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUSI.
TBepnoe teno. Kpucrammueckue
1 amop(HbIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuainsl. [lnaBnenue

Y KpUCTAIIU3AMS. Y IeTbHas
TeruioTa TiaBinenus. Cyomumanus.
YpaBHeHHE TeIIOBOro OaaHca.
TexHuyeckue ycTporucTBa

Y MPAKTUYECKOE TPUMEHECHHUE:!
TUTPOMETP U TICUXPOMETD,
KATOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MarepHajioB, B TOM YHCIIE
HaHOMAaTEPUAJIOB,

Y HAaHOTEXHOJIOTUU

[TpoBeneHne SKCIEPUMEHTA: H3MEPCHHE
OTHOCHUTEJIbHON BIIAXKHOCTU BO3/1yXa.
OreHka aOCOIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEPEHUM (PUBNIECKUX
BCJIMYHH.

N3ydeHne cBOMCTB HACBIEHHBIX
apoB, CIOCOOOB U3MEpPEHUs
BJIQXKHOCTH.

HabGnronenune xumnenus

IIPY TIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs ¥ TUIABJICHUS
KPUCTALTUICCKOTO BEIIECTRA.
OObsicHEHNE MPUHIIUIIOB JEHCTBUS

U yCJIOBHI 0€30MMacHOT0 UCTIOIb30BaAHUS
B MTOBCETHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETPA, KATIOPUMETPA.

V3ydeHune TeXHOIOTHI TOTydeHUs
COBPEMCHHBIX MaTEPHUAJIOB, B TOM YHCJIC
HAaHOMAaTepHUasoB.

Perienne pacueTHbIX 3a/1a4 ¢ SIBHO
3aJJaHHON (PU3MIECKON MOJCIHIO

C UCTIOJTb30BAHUEM YPaBHCHUS
TEIJIOBOrO OanaHca.

Pemenne kauecTBeHHBIX 3a/1a4

C OIOPOM HA U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SIBIICHUSA 10 TEME.
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Pacnio3naBanue ¢pu3ndecKkux sSBICHUN
B YU€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: neopmarus TBepAbIX Tell,
HarpeBaHue U OXJIAXKJECHUE Tell,
W3MEHEHUE arperaTHbIX COCTOSTHUM
BEIIECTBA U OOBICHEHUE WX HA OCHOBE
3aKOHOB U (POPMYJ MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanne nHGOPMAITUOHHBIX
TEXHOJIOTUM I IIOMCKa,
CTPYKTYpUPOBAHMUS, UHTEPIPETAIIUN
U TipecTaBiaeHus uHGopMaIuy npu
MOJITOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MOJICKYJISIPHON (hU3HKH

Y TEPMOJNHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazneny 24
Paznen 4. djekTpoauHaMuKka
4.1 | DnekTpocTaTuka 10 DJieKTpu3anus Tei. JiekTpuueckuid | [IpoBeneHue SKCrepuMEHTa: U3MEPEHUE

3apsan. [IBa Buaa 3JIEeKTpUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJIEKTPUKU U TMOTYTIPOBOAHUKHU.
3aKOH COXpPaHEHUS INEKTPUUECKOTO
3apsza.

BzaumopericTBue 3apsioB. 3aKOH
Kynona. ToueuHslii 3JIEKTPUYECKUN
3apsl. DNEKTPUUYECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
Orenka aOCOMFOTHBIX H OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpPEeHN (PU3NIECKIX
BEJINYMH.

N3yueHue NpUHIUIIOB AEHCTBUS
AJIEKTPOCKOIA, BJIEKTPOMETPA,
KOHJIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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HanpskeHHOCTB 3JIEKTPUYECKOT O
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJer. JIMHumM
HAIIPSKEHHOCTH 3JIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCTaTH4EeCKOro
noJist. [lorennman. Pa3HocTs
noteHuuanoB. [I[poBonHUKH U
JIUDJIEKTPUKH B
AJEKTPOCTATUYECKOM MOJIE.
JlnanexTpuyeckas MPOHUIAEMOCTb.
DnekTpoeMKocTh. KoHeHcarop.
DIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOI 0 KOHJIEHCAaTopa.
TexHuueckue ycTporucTBa

Y MIPAKTUYECKOE TPUMEHEHHE:
AJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3alUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN
amnrapar, CTpyMHBIN IPUHTEP

U yCJIOBHI 0€30MacHOr0 MPUMEHEHHUS
B IPaKTUYECKOM JKU3HHU,
KOIMPOBAJIBHOI'O anmapara, CTpyHHOro
IpUHTEPA.

PaccMoTpenne pusznyeckux o
CHOBAHUU DJIEKTPOCTATUYECKON
3allUTHI U 3a3eMJICHUS
ANEKTPONpPUOOPOB.

Pemenne pacueTHbIX 33134 C SIBHO
3aJaHHON (PU3UIECKON MOJCIHIO

C HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYIT SIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a1a4

C ONOPOM Ha M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUSI DJIEKTPOCTATHKHU.
PacnosnaBanue (hu3nUeCKux sIBJICHUN
B Y4EOHBIX OMBITAX U OKPYKAFOIICH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/ICHCTBUE 3apsAJI0B U OObICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMYIT
AIIEKTPOCTATUKH.

Onrcanne n3y4eHHbIX CBOWCTB
BEIIECTBA U AJIEKTPUYECKHUX SBJICHUN

C UCIIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: AJIEKTPUUECKUI 3aps,
HaNPSYKEHHOCTh AJIEKTPUUYECKOTO OIS,
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MOTEHIMAI, PA3HOCTh TTOTEHIUAJIOB,
AIIEKTPOEMKOCTb.

AHanmmu3 pU3NIECKUX MPOIECCOB

U SIBJICHU C UCTIOJIb30BAHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUUYECKOro 3aps/a,
3akoHa Kymona.

Pabota B rpynmnax npu ananuse
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(GOpMAIH U TOATOTOBKE COOOIIEHUH
O MIPOSIBIICHUH 3aKOHOB AJIEKTPOCTATUKH
B OKpY’KaIoIel KU3HU U TIPUMEHEHUHU
UX B TEXHUKE

4.2

IlocTossHHBIII

AJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUUECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI DJIEKTPUUIECKOTO
Toka. crounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsioxenue.

3akoH OMa 1J1s1 yyacTKa LenHu.
DNEKTPUYECKOE COMPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniectBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIIaHHOE
COEIMHEHNE MPOBOIHUKOB.

Pabora »nexTpudeckoro Toka.
3akoH J[>xoyns—Jlena. MomniHocTh
AIEKTPUYECKOrO TOKA.

[IpoBeneHre SKCIepUMEHTAa: U3y4eHUE
CMEIIIAHHOTO COEJIMHEHHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'O COIPOTUBIICHNUS;
HaOII0ICHHUE DJISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3nIecKux
BEJINYUH.

OObsicCHEHNE MPUHIIUIIOB JEHCTBUS

U YCJIOBHI 0€30MacHOr0 MPUMEHECHUS
amIiepMeTpa, BOJIbTMETpA, peocrara,
HMCTOYHUKOB TOKa,
AJIEKTPOHATrpeBaTEIbHbIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHKA TOKA. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi NPOBOJUMOCTD
TBEP/BIX METAJIOB. 3aBUCUMOCTh
COIPOTHUBJICHHS] METAJIIIOB

OT TEMIIEpaTypHl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMeE.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOcTBeHHAS
Y IIPUMECHAs1 TPOBOJAMMOCTD
MOJIyNnpOoBOAHKUKOB. CBOMCTBA
p—n-nepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DNeKTpUYECKU TOK B pacTBOpax
U pacIulaBax 3JIEKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-ICCKa$I Jucconuanus.

DIIEKTPOIH3.
DJIEKTPUYECKUAN TOK B ra3ax.
CaMoCTOsTENbHBIN U
HECAMOCTOSITEJIbHBIN pa3psii.
Monnus. [1na3zma.
TexHuyeckue ycTponucTBa

TEPMOMETpA COMPOTUBIICHUS,
BaKyyMHOT'O JM0]1a, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JMOAOB, raJIbBAHUKH.

Perenue pacueTHbIX 337124 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOK.

Pacnio3znaBanue pusnueckux sBICHUIMA
B YUEOHBIX OMBITAX U OKPYKaroen
YKU3HH: DJIEKTPUYECKask MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaIIU3 NEKTPUUECKUX SABICHUN

Y IIPOLIECCOB B LEMNSAX MOCTOSIHHOT O
TOKa C UCIIOJIb30BAHUEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
MIOCJIEIOBATENBHOrO ¥ NApaJLIEIbHOTO
COEIMHEHNS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEILECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JICKTPUUECKUU 3apsiji, CHIIA
TOKa, SJIEKTPUUYECKOE HANPSHKEHUE,
AIIEKTPUYECKOE CONPOTHUBJIICHUE,
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Y MIPaKTUYECKOE IPUMEHEHUE!
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
VMCTOYHHKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBII 11O/, TEPMUCTOPBI

1 (OTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN JUO/,
raJlbBaHUKa

pa3zHocTh norexHiumanos, I/[C, padora
TOKa, MOIITHOCTh TOKA.
Hcnons3oBanue nH(MOPMAIMOHHBIX
TEXHOJIOTHM JIJIsl IOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETAIINU
U TIpeiCTaBIeHUsT UHPOpMAITUU

IIPU TTOATOTOBKE COOOIIICHU I

O MPUMEHEHUH 3aKOHOB ITOCTOSIHHOTO
TOKa B TEXHHUKE M TEXHOJIOTHIX

Htoro no pazneny 22
Pe3epBHOE Bpems 2
OBHIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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11 KJIACC

HanmenoBanue

Ne KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxaHue

n/m 4acoB o0 y4armmxcs

y4eOHOI0 ImpeIMeTa
Paznen 1. diekTponuHamMuka
1.1 | MaruuTHOE€ moJe. 11 [TocTostHHBIE MAarHUTHI. [IpoBenenue 3KcriepuMeHTa: N3y4YeHUe

DJIeKTpOMarHuTHas
WHTYKITUSI

B3aumopaeincTBre NOCTOSHHBIX
MarHuToB. MarHuTHoE IoJIe.
BekTop MaraHuTHOM MHIYKLIHAH.
[IpunHIIMN Cynieprno3uLu
MarHuTHBIX IojieH. JInnuu
MarHuTHOW MHAYKInU. KaptuHa
JIMHUM MarHUTHOW MHAYKIIMA MOJIA
ITIOCTOSSHHBIX MarHUTOB.
MarnuTHOE 1MoJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKIIUH
MAarduTHOTO II0JIST JUTMHHOT'O
MPSAMOTO MPOBOJIHUKA U 3aMKHYTOI'O
KOJIbLIEBOI'O ITPOBOJAHMKA, KaTYIIIKH
¢ TokoM. OnbIT DpcTea.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amnepa, ee MOJ1yib

Y HaIpaBJICHHUE.

Cuna Jlopenna, ee MoayJib

Y HanpasieHue. /[BuxxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO ITOJIS KaTYIIKH C TOKOM;
UCCJIEIOBAHUE JEHUCTBUS TIOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM;
UCCIJIEIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHOW MHIYKLINH.
OneHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJIMYMH.

OObsiCHEHUE IPUHITUIIOB JIEHCTBUS

U yCJIOBUI 0€30MacHOr0 MpUMEHEHUS
ITOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHUTOB, 3JIEKTPOIBUTATEI,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHOM IIEYH.

Pemenue pacueTHsIx 3a1a4

Ha pUMEHEHUE POPMYI TEMBI
«MarHuTtHOe nojue. DIeKTPOMarHuTHas
WHTYKIUSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKUE
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B OJHOPOAHOM MarHUTHOM IOJI€E.
Pa6ora cumnsr Jlopenna.

SIBneHne ANEKTPOMArHUTHOU
nHaykuuu. [lotok BekTopa
MarHUTHOW WHIYKIIHH.
DNEeKTpOABHIKYILAs CHJIa MHIYKLUU.
3aKOH AJIEKTPOMarHuTHON
nHaykunu Papanes.

Buxpeoe anekrprueckoe noie.
DIIEKTPOABUKYIIAsl CUJIA MHTYKLIUH
B [IPOBOJHUKE, IBUKYILIEMCS
MIOCTYNATEIBHO B OTHOPOJIHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTUBHOCTG. SIBIEHUE
CaMOMHIYKIHH. DJIEKTPOABUKYILIAs
CHJIa CAMOMHYKIUU.

DHeprus MarHuTHOTO TOJIS KaTyIIKU
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHuueckue ycTporucTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
NOCTOSIHHBIE MarHUTHlI,
AJIEKTPOMAarHUTHI,
AJIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII,
MHIYKI[MOHHAS T€Yb

SIBJICHUSI TeMbl «MarHuTHoe moJie.
DJIEKTPOMAarHUTHAs! UHIYKIHAS.
Ornpezenenue HanpaBiIeHUs BEKTOpa
WH]IYKIIMM MAarHUTHOTO MOJIsS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl JIopeHna.

Pacno3naBanue pu3N4ECKUX SIBICHUN
B YU€OHBIX OMBITAX M OKPYKAIOIIEH
U3HU: B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHuTHasE UHAYKIUSA,
JNENCTBHE MAarHUTHOTIO IOJS Ha
MPOBOJIHUK C TOKOM U JIBHXKYITUKCS
3aps.

AHanuM3 3JIEKTPOMAarHUTHBIX SABICHUN
C UCMOJb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHON UHYKIIUH.
Onucanue n3y4eHHbIX CBOMCTB
BEILIECTB U 3JIEKTPOMAarHUTHBIX
SBJICHUH C UCIIOJb30BAHUEM
(U3UYECKUX BETWYUH: WHITYKITUS
MAarHuTHOTO MOJIsl, cujla AMnepa, cuiia
JlopeH1ia, ”HAYKTUBHOCTh KaTYILKH,
DHEPIUs AIEKTPUYECKOTO U MArHUTHOTO
roJjen

Hroro no pazneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHnueckue
U 3JICKTPOMarHuTHHIE
KoJICOaHU S

KonebarenpHas cucrema.
CBoOOHBIE MEXaHUYECKUE
KoseOanus. ["'apmonnueckue
koneOanus. [lepuon, gacTora,
amMIuIuTyaa 1 pasza KoieOaHu.
[IpyXMHHBIN MasATHUK.
MaremMatnyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosiebanuit. [IpeBparenue sHepruu
IpU TaPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACATLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
ME¥K]ly MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna TomcoHa. 3akOH
COXPAHEHHUS YIHEPTUH B UICATBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBiieHne 0 3aTyXarOIUX
Kosie0aHusaX. BeIHYKIEHHbIE
MEXaHUYECKHE KOIeOaHusl.
Pe3onanc. BeiHyXkeHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
KoJieOaTeIbHON CUCTEMbI — MIEPHOJIA,
Y4aCTOThI, AMIUIATYIBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN

W/UITM MaTEMaTUIECKUM MASTHHK).
HaGmronenue 3aTyxaromux Koe0aHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIeOaHU .

Habmonenue pe3onanca.

[IpoBeneHne sKCepUMEHTA:
MCCIEeI0BaHNE 3aBUCUMOCTH NIepuoaa
MaJlbIX KoJieOaHUM Tpy3a HA HUTH

OT JUTMHBI HUTH U MACChI TPY3a;
HCCIIEeI0BaHNE TEPEMEHHOT 0 TOKa

B LIETH U3 MOCIEA0BATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIITKA
U PE3UCTOpA.

Onenka a0COJIIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpeHUN (PU3NIEeCKuX
BEJIMYMH.

OObsicHEeHUE TIPUHIIUIIOB JIEHCTBUS

Y yCIIOBUI 0€30MacHOr0 NPUMEHEHUS
AIEKTPUYECKOI0 3BOHKA, T€HEpaTopa
MEPEMEHHOIO TOKA, JIUHUI
AJIeKTponepeaay.

Pemenue pacueTHbIX 3a/1a4 ¢ SIBHO
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MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYJHOE U ACHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHU .

Tpauchopmarop. [IpousBoacTso,
nepenaya u norpedieHue
AJIEKTPUYECKOU IHEPTUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBE DJICKTPOOHECPIUU.

Kynbrypa ucnons3oBanus
3JIEKTPOSHEPTUH B ITOBCEAHEBHON
KU3HU.

TexHnueckne ycTpoucTaa

U [IPAaKTUYECKOE IPUMEHEHHUE:
AJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aJIeKTponepenay

3aJIaHHOM (PU3UYECKON MOENbIO

C MCIOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyII, ONMUCHIBAOIIIUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYECKUX

M DJIEKTPOMArHUTHBIX KOJIeOaHMi

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: TIEPUOJ] ¥ 4aCTOTa
Kosie0aHuil, aMruTyaa u ¢asa
KoJieOaHUiA, 3aps]T U CUjla TOKa

B TAPMOHUYECKUX DJICKTPOMArHATHBIX
KOJIeOaHHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOpPOW HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIITNE
MEXaHUYCCKHE U DIICKTPOMarHUTHBIC
KoJieOaHus.

Pabora B rpymnmnax npu riaHupOBaHUH,
MPOBEICHUN U UHTEPIIPETAIIUN
PE3yJIBTaTOB OMBITOB, U aHAJIH3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeMe

2.2

MexaHnueckue
Y JIEKTPOMAarHUTHBIE
BOJTHBI

MexaHn4ecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacrpoCTpaHEHUs

Y JUIMHA BONHBL. [lorepedynsie

N3ydyenue oOpazoBaHus

U PacIpOCTPaHEHUs MOTEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
Habmonenue orpakenus
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Y TIPOJIOITLHBIC BOJIHBI.
WNuTtepdepenius u audpaxius
MEXaHUYECKUX BOJTH.

3Byk. CKOpOCTh 3BYKa. | pOMKOCTH
3Byka. Beicora ToHa. TemOp 3ByKa.
DNIEeKTPOMArHUTHBIE BOJIHEI.
VYcaoBust uznydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHTauus BeKTopoB E, B,

U B 3JICKTPOMAarHuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKeHUE, MPEIIOMIICHNE,
noJIIpu3anus, TuQPpaKius,
unTepdepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »1eKTpOMarHUTHBIX BOJIH.
[TpumeneHne 3IeKTpOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBI paANOCBSI3U

u TeneBusieHus. Pagnonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHNE
OKPYKarollen Cpebl.
TexHuueckue ycTponucTBa

1 TIPAKTUYECKOE TIPUMCHCHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBAas JUArHOCTHKA

B TEXHHUKE U MEJUIIMHE, pajap,

U TIpeIoMJICHUsI, THTEphEPEHIIUN

U 1udpaKiuid MEXaHUYECKUX BOJTH.
Habmronenue cBsizu rpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUIUTY0M

Y 4acTOTOM KoJIeOaHUM, 3BYKOBOT'O
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpEJIOMJICHHE, MOJISIPU3ALIUS,
audpakiusi, “HTepPEepeHIIHSL.
N3ydenune ycnoBuil U3Iy4yeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTaunu BekTopoB E, B, v

B DJICKTPOMAarHUTHOU BOJIHE.
N3yuenue npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBsiCHEHUE TPUHIUIIOB JICUCTBUS

U YCJIOBHI 0€30MMacHOro NPUMEHEHUS
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIINHE, pajapa,
paguonpueMHUKA, TEICBU30PA,
aHTeHHbI, Tenepona, CBY-neuwn.
Pemienne pacueTHbIX U KaUECTBEHHBIX
3a/1a4 ¢ ONOPOM HA W3YUYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOLINE
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PaarOIIPUEMHUK, TEIIEBU30P,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEHUE MEXaHUYECKHUX
Y DJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue HHPOPMALIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUN

U TIpe/icTaBleHusl MHpopMaIuu

IpY OJATOTOBKE COOOIIEHU I

00 MCHOIb30BaHUM 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactre B ITMCKyCCUU

00 3JIEKTPOMarHUTHOM 3arps3HEHUU
OKPYKarollen Cpebl.

PaGora B rpymmnax rnpu mjiaHupOBaHUH,
IIPOBEJICHNN U MHTEPIPETALNN
PE3YJIBTATOB ONBITOB U aHAIM3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(popMaIu o Teme

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonuHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOoYeUHbI UICTOYHHUK CBETA.
Otpaxxenue cBeta. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paK€HUH B IIJIOCKOM 3€pKaJe.
[Ipenomiienune cBera. 3aKOHBI
MpesioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npenomienus. [lonnoe

N3yuenue siBIEHUS MTOJTHOTO
BHYTPEHHET'O OTPaKEHUs, €r0
IPUMEHEHUS B CBETOBO/IE.

N3ydyenune moaenern MUKpPOCKOIa,
TEJIECKOIa.

[Tonydenue cniekTpa ¢ TOMOIIBIO
MPU3MBI U TUPPAKIIMOHHON PEIIETKH.
N3mepenne nokazarens mpeoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB M300pasKEHUIMA
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BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN Yo MOIHOro
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus ceera. CI0XKHBIN COCTaB
Oenoro ceeta. Llper.

Coluparoliue 1 paccerBaroIIne
muH3bl. ToHKas nuH3a. POKYCHOE
PacCTOSIHUE U ONTHYECKAsA CUJIA
TOHKOM JMH3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX

U pacceuBaonux jJuH3ax. ®opmyna
TOHKOM JIMH3EI. Y BeJIMUCHHUE,
JTaBaeMo€ JIMH30M.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Uatepdepennus
cBera. KorepeHTHbIE HCTOYHUKH.
VcnoBust HaOIIOAEHUA

MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
pemieTka. Y ciioBue HaOII0ACHUS
IJIABHBIX MAKCHUMYMOB MPHU MMaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUGPAKIMOHHYIO PEIIETKY.

B JINH3AaX.

OObsiCHEHUE TIPUHIIUIIOB JICHCTBUS

U yCIIOBUI 6€30MacHOr0 MPUMEHEHHS
OYKOB, JIyIIbI, (poTOAarIapara,
MPOEKIIMOHHOTO aInapara,
MUKPOCKOINA, TeJIECKOIa, BOJIOKOHHOM
ONTUKH, TUPPAKITUMOHHON PEIIETKH,
HOJISIPOU/IA.

Pelienne pacueTHbIX 3a/1a4 € SBHO
3aJJaHHOMN (PU3UIECKON MOJEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI reOMETPUYECKOM
ONTHUKH.

[TocTpoenue u onucanue U300paKeHUs,
CO37aBAEMOr0 TJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmotpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOM
OITHUKH.

Pacno3naBanue pu3nMUECKUX SIBICHUN
B ONBITaX U OKPYKAIOIICH KU3HU:
MPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAKEHUE, PETOMIICHUE,
UHTEpPEepeHLINs, TUPPaAKIIUI

Y TIOJISIpU3alysl CBETa, JUCIIEPCUS
CBETa.
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[Tonsipusanus ceera.

TexHuyeckue ycTporucTsa

Y MPAKTUYECKOE MPUMEHECHUE:!
OYKH, JIyma, (hoToanmapar,
NPOEKIMOHHBIN arapar,
MMKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OITHKA, TU(PPAKIMOHHAS PEUIETKA,
IIOJISIPOU]L

N3yuyenne ycnoBuii HaOMOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPHEPEHIITMOHHON KapTUHE
OT IBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

VciioBue HaOIIOAECHUS TTIaBHBIX
MAaKCUMYMOB IIpU NaJICHUH
MOHOXPOMAaTHUYECKOTO CBETA

Ha TU(PPaKIMOHHYIO PEIIETKY.
AHanm3 ONTUYECKUX SBICHUN

C UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PaCIpOCTPaHEHUS
CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI MPEJIOMJIEHUS CBETA.
Onucanne oNTUYECKUX SIBICHUN

C CTOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: (POKYCHOE PACCTOSIHUE

Y ONTUYECKas CUJjIa JIMH3bI

Hroro no pazneny

24

Pa3znen 3. OcHOBBI cienAJILHON TeOPUN OTHOCUTEIbHOCTH (Hajiee — CTO)

3.1

OCHOBBI CIIEUATLHOM
TEOpUHn
OTHOCHUTEJILHOCTHA

4

['panuIl TPUMEHUMOCTH
KJIaCCHYECKOM MEXaHUKH.
[TocTynarsl criennaIbHOW TEOPUHU
OTHOCUTEJIHOCTH: MHBAPUAHTHOCTH
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH
OHHIITEeHHA.

Pelienne kauecTBEHHBIX 3a/1a4

C OMOPO HA U3YYEHHBIE TOCTYJAThI
CTO.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIsl TIOUCKA,
CTPYKTYpPUPOBAHMSI, UHTEPIPETALIUN
U TIpe/icTaBlieHus1 nHpopMaIuu
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OTHOCUTENBLHOCTH
OJTHOBPEMEHHOCTH. 3aME/IJICHUE
BPEMEHU M COKPALEHUE JIJTUHBI.
DHeprus 1 UMIYJIbC
PEJATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C YHEPrUen

U UMITYJILCOM PEISITUBUCTCKON
YaCTHUI[bl. DHEPTUsl MOKOS

MIPU TTOATOTOBKE COOOIICHUM
0 rpaHUIIax MPUMEHUMOCTH
KJIaCCUYECKOI MEXaHUKH U OCHOBaX

CTO

Hroro no pazneny

Pa3nen 4. KBanTtoBas pusuka

4.1

DJeMeHThl KBAHTOBOM
OITHUKH

®otonbl. Popmyia [lnanka cBs3u
sHEpruu (PoToHa ¢ ero 4acToTOMH.
DHeprus U UMNyJbsc (PoToHa.
OTKpBITHE U UCCIIEIOBAHUE
dotoaddekra. OnpITH

A.T". CroneroBa. 3aKOHBI
dotorpdekra. YpaBHeHue
OitHmTeitHa s hotodrddekTa.
«Kpacnas rpanuna» dporodddexra.
JlaBnenne cBeta. OIBITHI

IL.H. JIeGenena.

XUMHYECKOE JIECTBHUE CBETA.
TexHnueckne ycTponcTBa

U TIPaKTUYECKOE TPUMEHEHHE:
dboToreMeHT, PoTOATUHK,
coJlHeuHas Oarapesi, CBETOIHOT

Ha6monenne ¢poroaddexra

Ha YCTaHOBKE C IIMHKOBOW MJIACTUHOM.
HccnenoBanue 3aKOHOB BHEIIHETO
dboTtodddekra.

OObsicCHEeHHE OCHOBHBIX MTPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (oTodJIeMeHT, (hOTO/IaTUUK,
coJIHEeUHasl OaTtapest, CBETOANO/I;

U YCJIOBHM MX 0€3011acHOTO
MPUMEHEHUS B MPAKTUYECKON KU3HH.
Pemenue pacueTHBIX 3a/1a4 ¢ SIBHO
3aJJaHHOMN (PU3UIECKON MOJEIBIO

C MCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBaHTOBOM OINTUKH.
Pelenne kauecTBEHHBIX 3a/1a4

C OIOpPOY HA U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU KBAaHTOBOU OMTHKH.
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Pacno3naBanue ¢pu3n4ecKux sBICHUN

B YU4E€OHBIX OMBITAX:
dotornexTpuueckuit 3pPexT, cBeToBOE
JIaBJICHUE.

Onurcanye N3y4eHHBIX KBAHTOBBIX
SIBJICHUU U TTPOLIECCOB

C UCMOJb30BaHUEM (PU3UYECKHUX
BEJIMUMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHA BOJIHBI M YaCTOTa CBETA,
SHEPTHs U UMITYJbC (OTOHA

4.2

Crpoenue atoma

Moaens atoma Tomcona. ONObITE
Pezepdopna no paccesHuto
a-dyactull. [manerapuas monens
aroma. [loctynarsl bopa.
Nznydyenue u nornomieHrue GoToHOB
IIpY NIEPEXOE aTOMa C OJTHOTO
YPOBHSI DHEPIUU HA Apyrou. Bumsl
cnekTpoB. CIEeKTp ypOBHEN SHEPIUU
aToma BOJOpOJA.

BomnoBbie cBoyicTBa yacTull. BoaHBI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOW yaJli3M.

CnoHTaHHOE U BBIHYXJICHHOE
W3JTy4YCHHUE.

TexHuueckue ycTponucTBa

Y MPAKTUYECKOE MPUMEHECHHUE:
CIIEKTpaJIbHbIM AHAJIU3

N3ydenue monenu omnbita Pesepdopna.
IIpoBeneHne skcriepuMenTa

10 HAOJIIOJIEHUIO JIMHEWYATOro CIEKTPA.
OneHnka a0COJIIOTHBIX M OTHOCUTENBHBIX
MOrPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYUH.

N3yuenue monenn atroma: ToMmcoHa,
IJTAHETAPHOW MOJEIN aTOMa, MOAEIN
aroma bopa.

N3ydeHune ciekTpa ypoBHEN SHEPIUU
aToMa Bojioposa. OObsiCHEHUE
IIPUHIIATIOB JICMCTBUS U YCIOBUM
0€30MMacHOro NPUMEHEHHUS
CIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemienne kauecTBEHHBIX 3a/1a4

C OIOpPO HA U3YUYEHHBIE 3AKOHBI,

53



denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccst (6a30BbIit yPOBEHB)

(cekTpockKoIt), Ja3ep, KBAHTOBBII
KOMIIBIOTEP

3aKOHOMEPHOCTH U (PU3NYECKHE
ABJICHUA 110 TeMe «CTpOEHUE aTOMay.
PacnioznaBanue pu3nyeckux sBICHUN
B y4€OHBIX ONBITAX: BOSHUKHOBEHUE
JIMHENYATOr O CIIEKTPA U3JIYYEHHUS.
AHann3 KBaHTOBBIX ITPOIECCOB

Y SBJICHUU C UCIIOJIb30BaHUEM
nocrynaroB bopa

4.3

ATOMHOE S71pO

OKCIEpUMEHTHI, JOKa3bIBAIOLINE
CJI0)KHOCTb CTPOCHHUS sI/Ipa.
OTKpBITHE PAAOAKTUBHOCTH.
Omneitel Pesepdopaa

IO OTPEJICTICHUIO COCTaBa
PaANOAKTUBHOT O U3ITYYCHUS.
CgoiicTBa anb(da-, Oera-,
ramMma-u3inydeHus. Brnusaue
PaIMOAKTUBHOCTH Ha JKUBBIC
OpPTaHU3MBI.

OTkppITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eiizenbepra-MBaneHko.

3apsn siapa. MaccoBoe 4ucio sapa.
Nzotomnsl.

Anbda-pacnaa. IIEeKTPOHHBII

Y TO3UTPOHHBIN OeTa-pacna.
['amma-usnyyenue. 3aKoH
PaJIMOaKTUBHOTO pacIiaja.

N3yuyeHne 3KCrepuMeHTOB,
JOKAa3bIBAIOIINX CI0KHOCTh CTPOCHHUS
aTOMHOTO SiIpa.

HccnenoBanne TpeKOB 4acTUIL

(10 TOTOBBIM (pOoTOrpadUsim).
N3ydyeHue siaepHbIX CUIL, SIAECPHBIX
peakuii CUHTE3a U pacrnaja,
TEPMOSIIEPHOT O CUHTE3A.

N3yuenne HyKJIOHHOM MOJENH sA1pa
['eitzen6epra-MBaneHko.

OObsicHEeHUE yCTpOWCTBa

Y IPUMEHEHUS I03UMETPA, KAMEpPBI
BunbcoHna, ssAepHOro peakTopa,
aTOMHOUN OOMOBL.

Pemenue 3amau ¢ onopoii

Ha MOJyYEHHbIC 3HaHUS, B T.4. O 3apsJie
¥ MAacCOBOM YHUCIIE siIpa.
Pacno3naBanue ¢pu3n4ecKux sBICHUN
B YUE€OHBIX OMBITAX U B OKpYKaroei

54



denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccst (6a30BbIit yPOBEHB)

DHEprus CBSI3U HYKJIOHOB B SJIpe.
SlnepHbIe CUJIBL.

Hedekt maccol siapa.

Snepuble peaknuu. Jlenenue

Y CHUHTE3 SEp.

S nepnsiit peaktop. TepmosnepHbIn
cuntes. [Ipobiembl U mepcneKTUBbI
SIEPHON DHEPIETUKH.
DKOJIOrMYECKHUE aCHEKTHI SJIEPHOI
SHEPrETHUKH.

DyieMeHTapHbIe YacTullbl. OTKpbITHE
MO3UTPOHA.

Mertonbl HabIOICHUS

Y PErUCTPaLMU DJIEMEHTAPHBIX
YacTHlIl.

DyH1aMEeHTaJIbHbIE
B3auMoJielicTBUA. EquHCTBO
(du3nuecKoi KapTUHBI MUPA.
TexHu4eckue yCcTponcTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
JIO3UMETP, Kamepa BusnbcoHa,
SIEPHBIA PEaKTop, aToMHasi bomba

YKA3HU: €CTECTBEHHAS U UCKYCCTBEHHAS
PaliOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJICHUU

Y MPOIIECCOB C UCITOJIb30BaHUEM
(hU3UYECKUX BEJIMUUH: TIEPUO/T
MoJaypacnana, SHEPrusi CBSI3U aTOMHBIX
snep, Ae(eKT Macchl siapa.

AHanu3 MpoIeccoB U SIBICHUIN

C MCHOJb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsifa, 3aKOH
COXpPAaHEHHUSI MACCOBOT'O YHCIIA,
nocryJartel bopa, 3aKoH
PaIMOaKTUBHOTO pacriaia.

VYyacrtue B paboTe KPyriaoro croia
«DyH1aMEHTaJIbHBIE B3AUMOJICCTBUS.
EnuncTBO (Drznyeckoil KapTUHBI MUPAY.
Hcnons3oBanue nHPpOpMaIMOHHBIX
TEXHOJIOTUM JJIs TOMCKA,
CTPYKTYPUPOBAHUs, UHTEPIIPETALUN

W TIpesicTaBieHusT nHpopMaIuu

MIPU TTOATOTOBKE COOOIICHUM

O IPUMEHEHNH 3aKOHOB KBAHTOBOM
(bU3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTHYECKHUX ACTIEKTaX SIJICPHOU
SHEPTrEeTUKHU

Hroro no pazuneny

15
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Pa3zgeu S. DiieMeHTBI ACTPOHOM UM U ACTPOPUIUKH

5.1

DIJIEMEHTHI
aCTPOHOMUU
U acTpOoU3HUKHU

7

DTarbl pa3BUTUS ACTPOHOMUM.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMMUH.

Bupg 3Be3nnoro neda. Co3sesnus,
SIPKUE 3BE3/IbI, TUIAHETBI, UX
BUJNMOE JIBH)KEHUE.

ConHeuHnas cucreMa.

Comniie. CojlHeUHast aKTUBHOCTb.

Ncrounuk sneprun ConHIA U 3BE3/I.

3Be3/bI, UX OCHOBHBIC
XapaKTepUCTUKH. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETHUMOCTEY. 3Be3/IbI TJIaBHOM
MMOCJICIOBATEILHOCTH. 3aBUCHMOCTD
«Macca — CBEeTUMOCTBY IS 3BE3]1
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BnyTrpeHHee cTpoeHune 3Be3.
CoBpeMeHHbIEC TPEACTABICHUS

O MPOUCXOXKICHUN U DBOJIFOLINU
CoiHIa ¥ 3Be3[. JTalbl JKU3HU
3BE3I.

Mueunsiit [lyts — Hama I amakTuka.
ITonoxxenne n nBukenue CoHIIA

B 'amakTuke. THIIBI raIaKkTHK.
PanuoranakTuku U KBazaphbl.
UepHbie ABIPHI B siApax rajlakTUK.

IToxroroBka cooOIeHN 00 dTanax
Pa3BUTHUSL aCTPOHOMUU, O TPUKIIATHOM
1 MUPOBO33PEHUYECKOM 3HAYEHUU
ACTPOHOMHH, O METO/IAX MOIYYEHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHOU
aCTPOHOMMH.

N3yuyeHne coBpeMEHHBIX
NPEACTABICHUN O TPOUCXOKICHUN

u sBorotny CoNHIIA U 3BE3/I.
N3yuenune TUNIOB rajnakTUK,
paavorajiakTHUK U KBa3apos.
N3ydyenue nBuxeHnss HEOSCHBIX Te,
ABOJIIOLMH 3Be3] M BeeneHnnoi,
[IPOLECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3B€3/IHBIX CUCTEMaX,

B MEKTAIAKTUYECKOU CPEJIE,
MacIITabHON CTPYKTYpbl BeeneHHoid.
OO0BsicHeHHe paciupenus BeenenHon
Ha OCHOBE 3aKoHa Xa0o0u1a.
[ToaroroBka K 00CYXIECHUIO
HEpEIIEHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HabmOICHUI
HEBOOPYKEHHBIM TJ1a30M

C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM 11 ONIpEACIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosnpioro B3peiBa. PenrikroBoe
W3JIy4YCHHUE.

MaciurabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemiennsie mpoGiembl

MTOJIOKECHUS HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus

U SIPKUE 3BE3IbI.

[TpoBenenue HabOMOACHUHN B TEIECKOII
Jlynsl, mnaner, Mieunoro IlyTu.
YyacTue B IMCKYCCUM O HEPEIIEHHBIX
npoOsemMax aCTPOHOMHH

aCTPOHOMUU
Hroro no pazneny 7
Paznen 6. O6o0miaoiee noBTopeHmne
6.1 | Obob6miaromiee 4 O06o0011eHne U cucTeMaTu3aIus VYyacTue B AUCKYCCUU O pOJIH (PU3UKH
MIOBTOPCHHE COJZIEpKaHMs pa3/ie]ioB Kypca ¥ aCTPOHOMUH B Pa3IMIHBIX chepax

«Mexanuka», «MonekyisapHas
dusnKa U TepMOAMHAMUKAY,
«InexTpoauHamukay, «Konedanus
Y BOJIHBDY, «OCHOBBI CITEIIMAIBHOM
TEOPUH OTHOCUTEIIBHOCTH,
«KBanToBas pusnkay, « JIeMEHTHI
aACTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHomMun

B DKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLIMAJIbHOM

U ATUYECKOU cepax NeaTeTbHOCTH
YeJI0BEeKa, POJIb U MECTO (PU3UKHU

1 ACTPOHOMMH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPa, 3HAYCHUE

JIESATSIIHHOCTH YEJI0OBEKA.
ITonroroBka cooOIEeHUI O MECTE
(bu3nyecKol KapTUHBI MUpPa B Py
COBPEMEHHBIX MPE/ICTaBICHUMN

0 IPUPOJIE.

BrinmonHnenve ydeOHbIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX IMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku
10-11 xnaccos
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OIMCATEILHOM,
CUCTEMAaTU3UPYIOLIEH,
O00BSCHUTETTLHOM

Y TIPOTHOCTUYECKON (DYHKITHIA
(duznueckoi Teopum,

poJib PU3MUECKON TEOpUH

B ()OPMUPOBAHUH TIPEICTABICHUIN
0 (hu3MUecKoil KapTUHE MUPA, MECTO
¢u3nyeckoi KapTUHBI MUPA

B 00ILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABJIECHUAN O IPUPOJE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB 110 ITPOIT'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACHHPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHON MPOI'PAMMBI CPEJHETO OBIIEIO
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUA 11O ®PU3UKE

B denepaibHBIX U PErHOHAIBHBIX MPOILEAYpPaX OLEHKHW KadecTBa 0Opa3OBaHUS

UCIIONb3YyeTCs MepeueHb (KoAu(pUKaToOp) pacrpeiesieHHbIX MO KiaccaM MPOBEPSEMBbIX

TpeOOBaHUN K

pe3yyibTartaM OCBOCHMSI OCHOBHOW OOpa30BaTEIbHOW MPOTPAMMBbI

cpemHero o01ero 0opa3oBaHus U JJIEMEHTOB COJICPXKaHUS 0 (PU3HKeE.

10 KJIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MPOrpamMmbl
Kon IIpoBepsieMble TpEAMETHBIE PE3YIIBTAThl OCBOCHUS OCHOBHOU
MIPOBEPSIEMOT0 00pa3oBaTeIbHON MpOrpaMMbl CpeIHETO 00111eT0 00pa30BaHuUs
pe3yabTara
10.1 JleMoHCTpUpOBaTh Ha MpUMEpax pojdb W  MecTo  (pU3UKH
B ()OPMHUPOBAHUHU COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B PA3BUTHUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B TPAKTUYECKON AEATEIbHOCTH
1 {01371
10.2 Y4uThIBaTh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJICTICH:
MaTepualibHasg TOYKa, WHEpIMajdbHas CHUCTEMa OTCYeTa, aOCOIIOTHO
TBEPIOE TENO, UACAIBHBIN T'a3; MOAEIN CTPOCHUS I'a30B, )KUIAKOCTEN
U TBEPABIX TEJ, TOUCUHBIA AICKTPUUYECKUI 3apsif — MpPU PEIICHUU
dusnyeckux 3amaq
10.3 PacrioznaBath (usnyeckue sBneHUs (TPOIECCHI) U OOBSCHATH WX

Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJIIPHO-KUHETHUECKON TEOPHH
CTPOCHHS  BEIIeCTBA WM DJJIEKTPOAMHAMHKH:  PaBHOMEPHOE
¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHNE, CBOOOTHOE TIaIcHNE
TN, ABW)KCHHE IO OKPYKHOCTH, HWHEPIHS, B3aWMOJICUCTBUE TEIT,
mudy3ust, GpOYHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPJIBIX
TeJ, W3MEHCHHE O0beMa TeII MPU HarpeBaHWU (OXJIAXKICHUH),
TEIUIOBOC paBHOBECHE, HWCIAPCHHME, KOHJICHCAIMS, IIJIaBJICHHUE,
KPUCTA/UIM3AIMS, KHIIEHWE, BJIWKHOCTH BO31yXa, IOBBIIICHHE
JIABJICHUS Ta3a MMPH €ro HarpEeBaHUHU B 3aKPBITOM COCYJIE, CBSI3b MEKIY
napaMeTpaMH COCTOSIHHS ra3a B HM30IpOIeccax; 3JICKTPU3aIUs Tell,
B3aUMOJICVICTBUE 3apsI0B
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10.4

OnuchiBaTh MEXaHMYECKOE JBIKEHHUE, UCIONb3yd (PU3NUYECKHe
BEJIMYMHBI: KOOPAUHATA, IIyTh, IIEPEMELIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cuila, HWMIYJIbC Tela, KUHETUYeCKas JHEPrus,
NOTEHIMAJIbHAS JHEPrus, MeXaHudeckas pabdoTa, MeXaHu4ecKas
MOIIIHOCTh; TPU ONUCAaHUU TPABWIBHO TPAKTOBATh (HU3NUECKUI
CMBIC] HCHOJb3YEMBIX BEJIMYMH, HX OOO3HAUYECHUS U EIUHUIBL,
HaXoAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEINUYUHY
C APYIrMMH BEJIMYMHAMU

10.5

OnuceIBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN U TEIIOBBIE SBJICHMUS,
UCTOJb3ys (PU3MUECKHE BEIUMYMHBI: JaBJICHUE rasa, TemIeparypa,
CpelHssl KMHETUYECKash YHEPIUsl XaOTUYECKOrO JBMIKEHUS MOJIEKYI,
CPEIHEKBAAPATHYHAS CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHsISI DJHeprus, pabora raza, KOI(PPUIMEHT MOJE3HOro
NEUCTBUS  TEIUIOBOTO  JBUTATENA; IPU ONHMCAHMM IPABUIIBHO
TPAaKTOBaTh (PU3MYECKUNA CMBICI HCHOJb3YEMBIX BEJIMYUH, UX
0o0O3HAuEHUsI M EAWHMIIBI, HAXOAUTHh (HOPMYIbI, CBSA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMH BEJIMYMHAM

10.6

OnuceiBaTh  U3YYECHHBIE  DJIIEKTPUYECKHE  CBOWCTBA  BEIIECTBA
U DJIGKTPUYECKUE SIBJICHHUS (MPOLECCHI), HUCMOJb3ys (PU3UUYECKUE
BEJIMYUHBI:  JJICKTPUYECKUM  3apsii,  DJEKTPUUYECKOE  TMOJeE,
HaMpsOKEHHOCTh  MOJIsl, MOTEHUMAJl, Pa3HOCTh  IMOTEHIUAJIOB;
OpyU  OMHCAHWU TMPABWIBHO TPAKTOBATh (PUBMYECKUM  CMBICIH
UCIIOJIb3YEMbIX BEIIMYWH, UX OOO3HAUCHUS W EIAWHUIIbI; YKa3bIBaTh
(dbopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU
BEJTMYMHAMU

10.7

aHaM3UPOBaTh (U3MUECKHUE TMPOLECChl U SIBJICHUS, HCIOJB3YS
¢uznyeckue 3aKOHbI U MPUHITUIIBL: 3aKOH BCEeMHUPHOTO TAroteHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpAaHEHUS MEXaHWYECKOW JSHEPIuH,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHIUIT CYNIEPIIO3ULIANA CHUJI, TIPUHIIATL
PaBHONPABUS HWHEPLUAIBHBIX CHUCTEM OTCUYETa; MOJEKYJSIPHO-
KMHETHYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpPEIHEN KMHETUYECKOW DHEPrUU TEILIOBOIO JBMIKEHUS MOJIEKYII
¢ a0COIOTHOM TeMIiepaTypoi, NepBbIii 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMUS DJJIEKTPUYECKOro 3apsaa, 3akoH Kymona, mpu 3>ToM
pasnuyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MaTEMaTHYECKOE
BBIPAYXEHUE U yCIIOBUS (TpaHULIbI, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHLIMIBI JEHUCTBUS MAalllUH, NPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pa3iauyarh YCIOBUS HMX O€30MaCHOro
VCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU
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109

BBITIOTHATE 3KCTIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3UICCKUX SBICHUH
U TMPOIIECCOB C MCIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN;
npyu  3ToM (QOpMyJIHpOBaTH MpoOJeMy (3aady) U THUIOTE3Y
y4e0HOT0 SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOIO
000py/I0BaHMs, TIPOBOJAUTH OIBIT U (POPMYIMPOBATH BHIBOJIBI

10.10

OcyiiecTBisATh TpsIMbIE W KOCBEHHbIE H3MEpeHUs (U3HUECKUX
BEJIMYMH; MPU ITOM BHIOMpPATh ONTHUMAIBbHBIA CIOCOO HM3MEpEHUs
Y UCTIOJIB30BaTh U3BECTHBIC METO/IbI OLICHKH MTOTPENTHOCTEN U3MEPEHUIA

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PU3NYECKUMHU BEJIUYUHAMHU
C HCMOJIb30BAaHUEM MPSAMBIX U3MEPEHUH; MPHU dTOM KOHCTPYHMPOBATH
YCTaHOBKY, (PUKCHPOBATh pPE3YJIbTAThl MOJYYCHHON 3aBHUCHMOCTH
(¢u3nyecKkux BEIUYMH B BUAE TaOIUL M rpadUKOB, AENaTh BbIBOJbBI
10 pe3yJIbTaTaM UCCIICA0BaHUs

10.12

CobOmomaTe mpaBwia 0O€30MAaCHOrO TpyJda MNpU  IPOBEACHUH
UCCICIOBAaHUNM B paMKaxX y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
VCCIIEIOBATENBCKON M MPOEKTHOM JESATEIHHOCTH C MCIIOIb30BAHHEM
HU3MEPHUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOT0 000PYI0BaHMS

10.13

Pemiars pacuerHsie 3a7a4u ¢ SBHO 3aJJaHHON (PU3MUYECKOU MOJIEIbIO,
UCHOJb3Ysl (pU3MUECKHE 3aKOHbl M TMPHUHIUIBI, HA OCHOBE aHaIM3a
yCIOBHSL  3aJauyd  BbIOMpaTh (U3HYECKYI0 MOJIENb, BbIACISATH
(du3nuecKre BETUYMHBI U (OPMYIIbI, HEOOXOAUMBIE I €€ pelIeHus,
IIPOBOJIMTH PACUEThl M OLIEHUBATH PEAIIBHOCTD MOJYy4EHHOIO 3Ha4Y CHHUS
(bu3UYECKON BETMUHHBI

10.14

Pemare  kauecTBeHHbIE  3aJa4d:  BBICTpAWBATh  JIOTUYECKHU
HETPOTUBOPEUMBYIO LIEMOYKY PACCYXKICHHUI C OMOPOM HA U3YYECHHBIC
3aKOHbI, 3aKOHOMEPHOCTHU U (pU3nUeCcKue SBJICHUS

10.15

Hcnonb3oBaTh TMpu  pelIeHWHd Y4YEOHBIX 3aJlad  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMHM JUJIi TIOUCKA, CTPYKTYPUPOBAHMS,
UHTEPIPETAMUd U TPEICTABICHUA y4EeOHOH M HayYHO-TIOMYJISIPHOM
uH(dOpMAaIINK, TTOTYYEHHON U3 Pa3IUYHBIX UCTOYHUKOB; KPUTUUECKU
aHAIM3UPOBATH MOTYYaEMYIO HH(DOPMAITHIO

10.16

[IpuBoauTh IpHUMEpH BKJIaJa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-
(U3HKOB B Pa3BUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA

10.17

Hcnonb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B MOBCEIHEBHOU
KU3HU 1)1 o0ecriedeHunst 0€30MacHOCTH MPHU 00paIieHuH ¢ MpudopaMu
U TEXHUYECKMMH YCTPOWCTBaMHM, JJII COXPaHEHUS 370pPOBbS
U COOJIFOJIEHUSI HOPM DSKOJOTMYECKOIO IOBEACHUS B OKpYXKaroLIeH

cpene
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10.18

Pabotath B rpyrire ¢ BBIMOIHEHUEM PA3IMYHBIX COLMATbHBIX POJICH,
IUIAHUPOBaTh  pabOTy  TIpymmbl, palUMOHAIBHO  PacHpenessiTh
003aHHOCTH M IUIAHUPOBAaTh JESATENBHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJC€KBAaTHO OLICHMBATH BKJIAJ KaXXIOTO W3 yYaCTHHUKOB
IPYNIbI B pEHIEHUE PACCMATPUBAEMOM MTPOOIIEMBI

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon
paznena

Kon
MIPOBEPSEMOT0
JJIEMEHTA

[IpoBepsiemble 3JIEMEHTBI COAEPIKAHUS

OU3NKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1

dusuka — Hayka o npuponae. Hayunbie MeToabl NO3HAHUA
OKpyXaromiero Mupa. Poinp sKCnepuMeHTa W TEOpUHU
B IIPOLIECCE MTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (hPU3MKE

1.2

MopemupoBanre (PU3NYECKUX SBICHUM U IPOIECCOB.
Hayunbie runorespl. Dusnyueckre 3aKOHbI U TECOPHHU.
['panuiel  OpUMEHUMOCTH  (DU3UYECKUX  3aKOHOB.
[Ipunuun  coorBercTBUsA. Pomb ®m  mecto  (pusuku
B (hOpMHUPOBAHUU COBPEMEHHON HAYYHOU KaPTHUHBI MUPA,
B MPAKTUYECKOMN JIESITETLHOCTH JIFOAEH

MEXAHHUKA

2.1

KNHEMATHUKA

2.1.1

Mexanuueckoe JIBUYKEHUE. OTHOCHUTENBHOCTD
MEXaHUYECKOTr0  JIBUKEHHUS. Cucrema  orcuera.
Tpaexropus

2.1.2

[lepemerienue, CKOpPOCTh (cpennsis CKOpPOCTb,
MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepualibHON
TOYKH, HMX MPOEKIMH HA OCH CHUCTEMbl KOOpAUHAT.
CnoxxeHue nepeMeneHui U CII0KEHNE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE
nBrkeHue. ['paguku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH,
YCKOPEHUs, IIyTH U NEPEMENICHNS] MATEPUAILHON TOYKH
OT BPEMEHHU

2.14

CBoOoaHoe majieHue. Y CKopeHrue cBOOOHOTO MaICHUS

2.1.5

KpuBonuneiinoe paBwkeHue. PaBHOMEpHOE JBHXKEHUE
MaTEpUAIBHOM TOYKM IO OKPYXKHOCTH.  YTJIOBas
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CKOpOCTh, JHHEHHass ckopocTh. Ileprog u wacrora.
LleHTpoCTpEMUTENBLHOE YCKOPEHUE

2.1.6

Texnnueckue YCTpOﬁCTBaI CIINAOMCTD, JABUXKCHHUC
CHapsa0B, HCITHBIC 1 PEMCHHBIC IICPCaAAYN

2.1.7

[Ipaktuyeckue  paboThl.  3MepeHue  MTHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOIIEHUSI MEXKY NYTSIMH,
MPOMJICHHBIMU TEJIOM 34 IIOCJIENOBATEIbHBIE PABHBIC
MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH
C HAYallbHOM CKOpPOCTBIO, paBHOM Hymt0. HW3ydyeHue
JIBVOKCHUSI IIApUKa B BSI3KOM JKUIKOCTHU. H3yuenue
JBUXKEHUS TeJa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

2.2.1

[Tpuauun otHocutTenbHOCTH ["anmnes. IlepBbld 3akoH
HrroTona. IHepLmaabHbIE CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHumn cynepno3suuuu cuil

2.2.3

Bropoii 3akoH HproTOHa mIg MarepuanbHOM TOUYKHU
B uHepuuanbHoil cucreme orcuera (MCO). Tperuit 3akon
HeroToHa 11 MaTepranbHBIX TOUYEK

224

3akoH BceMHpHOro tsaroteHus. Cuma Tsokectu. llepBas
KOCMHUYECKas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUsI CKOJbKEHUS
u cuna tpenus mokos. Koaddumment tpenms. Cuna
COMPOTHUBIICHUS TIPY IBIKCHUU TEJa B )KUIKOCTU I Ta3e

2.2.7

[ToctymarensHOE M BpalaTebHOE ABH)KEHUE a0COIIOTHO
TBEPAOro Teja

2.2.8

MOMEHT CuiIbl OTHOCHUTEIIBHO OCH BpameHus. Ilnedo
cwiIbl. Y clioBus paBHOBecus TBepAoro tena B UCO

2.29

Texnnueckue YCTpOﬁCTBaI IIOAIIUITHUKH, ABHKCHHUC
HCKYCCTBCHHBLIX CITYTHHKOB

2.2.10

[Ipaktudeckue paboThl. I3ydeHue nBKeHUS Opycka
10 HAKJIOHHOM IJIOCKOCTH II0JT JICUCTBUEM HECKOJIBKHUX CHJIL.
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAFOIIMX
B jaedhopMHupyeMOil TpPYXKHUHE U PE3MHOBOM OOpaslle,
OT BeJM4MHbl uX Jedopmaru. HccnenoBaHue yCIoOBUM
PaBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS
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2.3 3AKOHbBI COXPAHEHNMA B MEXAHUKE

2.3.1 NMitynbc MaTepualibHONM TOYKH, CUCTEMbI MaTEpUAIbHBIX
TOoYeK. IMIybC CHIIBI M1 U3BMEHEHHE UMITYJIbCa TeJla

232 3akoH coxpaHeHus wummnyiabca B HMCO. PeakTuBHOE
JB)KCHUE

2.3.3 Pabota cumbl

2.3.4 MOITHOCTE CHIIBI

2.3.5 Kunernueckass sHeprusi marepualibHOM TOuku. Teopema
0 KHHETHUYECKON IHEPTUU

2.3.6 [TorenumanbHass 3Heprus. [loTeHIManbHass 3HEPrus
yIpyro AeQopMHpOBaHHOW MNpyx uHBL [loTeHuMambHas
HHEPrus Teja BOJIU3U MOBEPXHOCTU 3eMIIH

2.3.7 [loTeHuuanbHple W HENOTEHIMANIbHBIE CHIbL. CBA3b
paOOThl  HENOTEHLHAJIBHBIX CHUJI C  HW3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI T€Jl. 3AKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUH

2.3.8 Yrpyrue u Heylpyrue CTOJIKHOBEHUS

2.39 TexHuueckne yCTpOMCTBA: ABUKEHUE PAKET, BOJIOMET,
KOIep, NPY>KUHHBINA MUCTOJIET

2.3.10 [IpakTnueckue padbotbl. 3ydueHue cBA3M CKOPOCTEU Tell
npu Heynpyrom ynape. MccinegoBaHue cBsi3M pabOThI
CHJIBI C U'3MEHEHUEM MEXaHWYECKON IHEPruu Tena

3 MOJIEKVYJISIPHAA OU3NKA U TEPMO/INHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN

3.1.1 OCHOBHBIE  TMOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETUYECKOM
teopun. bpoyHoBckoe mBmkenue. Jubdysus. Xapakrep
JBUKCHUS U B3aUMO/JICHCTBUS YACTHUIl BEIIECTBA

3.1.2 Mogenu cTpoeHusl ra3oB, XUIKOCTEH M TBEPIBIX TEN
1 O0OBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE DTUX MOJIEIEN

3.1.3 Macca monekyn. KomuuectBo BemiecTBa. IlocTosHHas
ABoraapo

3.14 TermoBoe paBHOBecue. Temreparypa U €€ HU3MEPEHUE.
[IIxana remneparyp Llenbcus

3.1.5 Mopenp wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHUE

MOJ'IGKyanHO-KHH@TH‘—IGCKOﬁ TCOPHUH UACAIIBHOI'O I'a3a
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3.1.6

AOcomoTHasi ~ Temmeparypa Kak — Mepa  cpelHe
KUHETUYECKOW SHEPrUH TEIUIOBOIO JABHUKCHUS YACTHULL
ra3a. [llkana remneparyp KenbBrHa

3.1.7

VYpasuenue Knaneiipona — MenaeneeBa. 3akoH JlanbToHa

3.1.8

['a3oBble 3akoHBI. M30mponeccsl B HMACATLHOM Ta3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
n30xopa, n3obapa

3.1.9

TexHu4eckue ycTpoucTBa: TepMOMETp, OapomMeTp

3.1.10

[TpakTnyeckue pabotbl. M3mepeHne wmacchl BO3myXxa
B KJacCHOW KomHate. lccienoBaHue 3aBHCUMOCTH
MEXK]ly MapaMeTpamMu COCTOSTHUSI pa3peKEHHOr0 ra3a

3.2

OCHOBbBI TEPMOANHAMUKHU

3.2.1

TepmonuHamuyeckass cuctemMa. BHyTpeHHss sHEprus
TEPMOJAMHAMMYECKON  CHCTEMBI M  CIIOCOOBI €€
U3MEHEHUS

3.2.2

KonnuectBo Tennotel u paborta. BHyTpeHHsIsT sHeprus
OJJHOATOMHOTI'0 UI€AJILHOIO ra3a

3.2.3

Buabel tensonepenadyu: TEIJIONPOBOAHOCTb, KOHBEKIIHS,
M3JIyYCHHUE. TemmoeMKOCTb Tena. VY nenvHasg
TEIIOEMKOCTh BellecTBa. PacueT KOIMYecTBa TEIUIOTHI
MIpHY TeIUIoepeayue

3.2.4

IlepBblii 3aKk0H TepmoauMHaMuKuU. [IpumeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K m3ompoueccam. I'papuueckas
MHTepIpeTanus paboThl raza

3.2.5

TeruioBele MamuHbl. [IpUHUMNBL JEUCTBUS TETIOBBIX
MaiuH. [IpeoGpazoBaHus SHEPTrUU B TEIUIOBBIX MallIMHAX.
Koadppumment mnoneznoro geiictBus (mamee — KIIM)
terioBor MamnHsbl. [{ukn Kapuo u ero KII1/]

3.2.6

Bropoit  3akon  TepMmoamHamuku.  HeoOpaTtumocThb
IIpOLIECCOB B mIpupofe. TeruioBble  JIBHUraTelu.
DKOJIOTUYecKHe MPOOJIEMBI TEIIIOIHEPTETUKN

3.2.7

TexHuueckne yCTPOMCTBA: JBUTaTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWJIbHUK, KOHAUIIUOHED

3.2.8

[IpakTrueckue paboTHLI. N3smepenune YAECIbHON
TETIOEMKOCTH
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3.3 AT'PET'ATHBIE COCTOSAHUA BEHIECTBA. ®A30OBLIE ITEPEXO/IbI

3.3.1 [lapooOpazoBanne W KOHJeHcamus.  Mcmapenue
U KUIEHWEe. YJelbHas TeIioTa MapooOpa3oBaHMUs.
3aBUCHUMOCTh TEMIIEPATYPbI KUIIEHUS OT JABJICHUS

3.3.2 AOconoTHasE W OTHOCHUTEIbHAs BJIAKHOCTh BO3yXa.
Hacerimennsii map

333 Teepnoe Teno. Kpucramnmueckue u amopdHbIe Tena.
AHM30TPOIHUS CBOMCTB KPUCTAILIOB. JKHUIKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHUabl

3.3.4 [InaBmeHne W Kpucrajumsauus. Y AelnbHas TEIIOTa
riaBienus. Cyomumanus

3.3.5 YpaBHeHHE TEIIOBOro OanaHca

3.3.6 TexHU4eCcKne yCTPOMCTBA: TUTPOMETP M ICHUXPOMETP,
KQJIOPUMETP, TEXHOJOTMH TIOJYyYEHUSI COBPEMEHHBIX
MarepuajoB, B TOM  4YHUCJIE€  HAHOMAaTEpPHUAJIOB,
Y HAHOTEXHOJIOT U

3.3.7 [IpakTuyeckue paboThl. MI3mMepeHne BIaKHOCTH BO3AyXa

4 DJIEKTPOJMHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 DIleKTpHu3auus Tell. DJIEKTpUYeCKuil 3apsia. [Ba Buaa
AICKTPUUYECKUX 3aps/I0B

4.1.2 [IpoBOIHMKH, AUBAEKTPUKHA U TOIYIPOBOJHUKH

4.1.3 3aKOH COXpaHEHUS AJIEKTPUUECKOTo 3apsiia

4.1.4 B3aumoperictBue 3apsaaoB. 3akoH Kynona

4.1.5 DiekTprueckoe noJie. HanpsKeHHOCTh 3JIEKTPUYECKOTO
nosst. lpuniun cynepnosuuun. JIMHUM HaPSHKEHHOCTH
AIEKTPUYECKOTO MOJIS

4.1.6 PabGora cun snekrpocraruueckoro mois. Ilorenmmar.
Pa3HocTh MOTEHINATIOB

4.1.7 [IpoBOgHUKH u JTUDJIEKTPUKHU B MOCTOSIHHOM
ANEKTPUUYECKOM MoJe. JuaneKkTpuiyeckast IpOHUIIAEMOCTh

4.1.8 OnektpoeMkocTb.  KoHpmencatop.  DIEeKTpOEMKOCTh

IIJIOCKOI'O KOHACHCATOopa. 9HCpFI/IH 3apsAKCHHOT'O
KOHJICHCATOpa
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4.19

TexHuuyeckne ycTpoMcTBa: 3JIEKTPOCKOI, SJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3allnTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYWHBIN
MIPUHTEP

4.1.10

[IpakTuyeckue paboTbl. M3MepeHune 3IIeKTPOEeMKOCTH
KOHJIEHCAaTopa

4.2

[TOCTOSIHHBIN DJIEKTPUUYECKUM TOK.

TOKHA B PA3JIMYHBLIX CPEJAX

4.2.1

VY cCiioBHS CyIIECTBOBAHUS MOCTOSTHHOTO AJIEKTPUUYECKOTO
toka. Uctounmku Toka. Cuiia Toka. [locTOSHHBIN TOK

4.2.2

Hanpsbkenne. 3akon OMa Jij1st yuacTka 1enu

423

DNeKTpUYECKOE COMTPOTHUBIIEHHE. Y IETTbBHOE COITPOTHUBIICHHUE
BEIECTBA

424

HOCJ’IeI[OBaTeJ'IBHOC, mapauiCJIibHOC, CMCIIAaHHOC
COCANMHCHHC ITPOBOJHUKOB

4.2.5

Pabota sanextpuueckoro Toka. 3akoH [[xoynsa — Jlenna

4.2.6

MOHIHOCTI) QJICKTPUICCKOI'O TOKaA

4.2.7

anekTpoaBmxkyias cuna (nainee — IJIC) u BHyTpeHHee
CONPOTHUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa JJi MOJTHOU
(3aMKHYTOIA) AIEKTPUYECKOU 11(S1178 Kopotkoe
3aMBIKAHHE

4.2.8

OJEeKTpOHHAsT  MPOBOAMMOCTh  TBEPABIX  METAJJIOB.
3aBUCHMOCTb COIPOTUBIICHUSI METAIOB OT TEMIEPaTyphl.
CBepxnpoBOAUMOCTb

4.2.9

DnexkTpu4ecKkuil TOK B Bakyyme. CBOICTBA 3J€KTPOHHBIX
yYKOB

4.2.10

[TonynpoBoguuku.  CoOcTBeHHass W IpUMECHas
IIPOBOJAMMOCTh  ITOJYNPOBOAHUKOB. CBOMCTBA  p-n
nepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI

4.2.11

DIIEeKTPUUYECKUU TOK B AJIEKTPOJIUTAX.
DNEKTPONUTUYECKAS TUCCOLUALINS. DIEKTPOIIN3

4.2.12

DnekTpuueckuii TOk B razax. (CaMoCTOSTEIbHbBIN
M HECAMOCTOSITENIbHBIM  pa3psan. PasnmuuHbpie  THIIBI
CaMOCTOSITEILHOT O pazpsaaa. Monuus. [Inazma
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4.2.13 TexHuueckue yCTpOMCTBA: aMIEPMETP, BOJBTMETP,
peocTtaT, HCTOYHMKH TOKA, AJIEKTPOHArpeBaTelIbHbIC
PUOOPHI, JIEKTPOOCBETUTEIbHBIE MTPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS,  BaKyyMHbIH  JMON,  TEPMHUCTOPHI
U (QOTOPE3UCTOPHI,  MOJYNPOBOAHUKOBBIM  JUOI,
rajibBaHUKa

4.2.14 [Ipaktrueckue  paboTel.  M3ydeHue  CMeEIIaHHOIO
COEJIMHEHUS PE3UCTOPOB.

M3mepenue DJIC nCTOYHMKA TOKA M €r0 BHYTPEHHETO
cornporuBienus. HaGmoaenne anekTposimsa

68



11 KUIACC

denepanbHas paboyast mporpamma | dusuka. 10—11 kmaccer (6a30BbIi YPOBEHB)

IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOM

NPOrpaMmbl

Kon
MIPOBEPSEMOTO
pe3yabTara

ITpoBepsieMble TTpeAMETHBIC PE3YIbTaThl OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOM IPOrpaMMBI CPeTHETO 00111ero 00pa3oBaHus

11.1

JleMoHCTpUpOBaTh Ha TpUMEpax pojdb U  MecTo  (pu3ukm
B (pOpMUPOBAHNH COBPEMEHHON HAYYHOW KapTHHBI MHPA, B Pa3BUTUU
COBPEMEHHON TEXHUKU U TEXHOJIOTUN, B IIPAKTUYECKON AEATEIbHOCTH
JFOJIEH, 1IEJIOCTHOCTD U €JUHCTBO (PU3NYECKON KapTUHBI MUPa

11.2

Y4YuTHIBaTh TPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PU3MUECKUX MOJIEIICH:
TOYECYHBIN IEKTPUUYECCKUN 3apsl, sAIepHas MOJEIb aTOMa, HYKJIOHHAs
MOJI€Ib AaTOMHOT'O SI7[pa IPU PELLICHUN PU3NUECKUX 3a/1a4

11.3

PacrioznaBath (usnyeckue sBiaeHUs (TPOIECCHI) U OOBSICHATH WX
Ha OCHOBE 3aKOHOB OJJIEKTPOJMHAMUKM U KBaHTOBOM (DU3HKU:
AIIEKTPUYECKAs] MPOBOAMMOCTD, TEILJIOBOE, CBETOBOE, XWMHMUECKOE,
MarHuTHOE€  JEHCTBUA  TOKa,  B3aUMOJEWCTBHE  MAarHUTOB,
AJEKTPOMAarHUTHasE  WMHIYKUUSA, J€WCTBUE€  MArHUTHOTO  TOJIA
Ha IMPOBOJHUK C TOKOM M JABWXXYLIMICS 3apsill, dJEKTPOMATHUTHBIE
Kosie0aHusl M BOJIHBI, MNPSMOJIMHEHHOE pPAaCIpOCTpPaHEHUE CBETa,
OTpa)KEHHUE, IIPEJIOMIICHHE, UHTEpPEepeHLIus, nudpakuus
U MOJISIpU3aIsi CBETA, IUCIIepCusi CBETa, (OTOAIEKTPUUECKUH 3P ek
(dbotoapdekrt), cBeToBOE naBieHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CHEKTpa aTroMa BOJOPOAA, €CTECTBEHHAas W  HUCKYCCTBEHHasd
pPazOaKTUBHOCTD

114

OnuchiBaTh HM3YyYEHHbIE CBOWCTBA BEIIECTBA  (DIIEKTPUUYECKUE,
MarHUTHBIE, ONTUYECKUE, ITEKTPUUECKYIO IPOBOJAUMOCTD Pa3JIMYHbIX
Cpel) U DIEKTPOMArHUTHBIC SIBJICHHUS (TIPOLIECCHI), HCIOIb3YA
dbusznueckrue BEIUMYMHBL:  AJCKTPUUECKU  3apsif, Cuila TOKa,
AJIEKTPUYECKOE  HANpSIKEHHE,  DJIEKTPUYECKOE  CONPOTHUBIICHUE,
paszHocTh noreHnuanon, J/IC, pabota Toka, HHIYKIUS MAarHUTHOTO
noyisi, cwia Ammnepa, cwia JlopeHna, HHIYKTUBHOCTh KaTYIKH,
DHEPrusl 3JEKTPUYECKOr0 M MATHUTHOTO IOJIEH, MEPUOI M 4acToTa
KosiebaHMi B KoJie0aTeIbHOM KOHTYpE, 3apsi/i U CUJIa TOKa B IpoLiecce
TapMOHUYECKUX  DJIEKTPOMArHUTHBIX  KojeOaHuil,  (OKycHOe
paccTosiHUE W ONTHYECKash CUJa JIMH3bI; IPU OMHUCAHUM MPABUIBHO
TPakTOBaTh (DU3MUECKUH CMBICI HCIONb3YEMBIX BEJIMYUH, HX
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0003HAYEHUsI W EAMHMIIBL, YKa3blBaThb (OPMYIIbI, CBSI3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU

11.5

OnuceiBaTh N3y4EHHBIE KBAHTOBBIE SIBIICHUSI U TIPOLIECCHI, HCTIOIb3YS
dbu3nuecKkre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JJUHA
BOJIHBI M YacTOTa CBETA, DHEPrus U HUMIYJIbC (OTOHA, TEPUOJ
nojypacnazga, SHEPrusi CBA3M AaTOMHBIX SJ€p; NpPU  ONKHCAHUU
MPaBUJILHO TPAKTOBATh (PU3HMUECKUM CMBICI UCIIOIb3YEMbIX BEJIMYMH,
uxX 0003HAYEHUS] U C€AWHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJIMYMHY C APYTUMU BETUIMHAMU, BHIYUCIISATh
3HauYCHUE (PU3UIECKON BEITMUUHBI

11.6

Ananu3upoBaTh (U3UYECKHE TMPOLECChl M SIBJICHUS, HCIOIb3YA
¢usznyeckue 3aKOHBI W NPUHOMNBL  3akoH Oma, 3aKOHBI
NOCJIE0OBATEIBHOIO W MMApaUIEIbHOTO COEIMHEHMS] TPOBOAHUKOB,
3aKkoH J[xoynsa — JleHua, 3aK0H 3JIEKTPOMarHUTHONM MHIYKIMH, 3aKOH
NPSAMOJMHENHOTO pacpOCTPAHEHUs CBETA, 3aKOHbI OTPAYKEHUS CBETA,
3aKOHBI IIPEJIOMIICHUA CBETA, ypaBHEHUE OWHIITEHA
st poroaddexra, 3aKOH COXpaHEHHUS] PHEPIHH, 3aKOH COXPaHEHHS
UMITYJIbCA, 3aKOH COXPAaHEHHUS DSJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHMs  MAacCoOBOrO  4ucia, nocryinarsl  bopa, 3akoH
pPaAMOAaKTUBHOIO pacnaja; NpH 3TOM  pa3iuyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €F0 MATEMATHUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIlbl, 00JIACTH) NPUMEHUMOCTH

11.7

Onpenenars HampaBiI€HWE BEKTOpPAa HHAYKIIMM MAarHUTHOTO TOJIS
MIPOBOJHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna

11.8

Ctpouth W ONUCHIBATh H300pPKEHUE, CO37aBAEMOE IUIOCKUM
3€pKajoM, TOHKOW JIMH30M1

11.9

BrIMONHATE KCIEPUMEHTHI TI0 UCCETOBAHUIO (DU3HMUECKUX SBICHUMA
U TPOIIECCOB C MCIOJIL30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUN;
pu 3ToM (HOPMYIIMPOBATH MPoOJIEMY (3a/1a4y) U TUIIOTE3Y y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO
000pyIOBaHMS, TIPOBOAUTH OIBIT ¥ (POPMYIIMPOBATH BHIBOIBI

11.10

OcymiecTBiATh NpsSMbIE U KOCBEHHbIE H3MEPEHUs (PUINYECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTHUMAIbHBIN CIIOCOO H3MEpPEHHUs
U HWCIOJb30BaTh W3BECTHBIE METOABI OLEHKU IOrPEIIHOCTEN
U3MEPEHUN

11.11

HccnenoBarh 3aBUCUMOCTH (PU3UUYECKUX BEIMYUH C UCMOIb30BAHUEM
NpPSAMBIX HM3MEPEHHM; TIPU 3TOM KOHCTPYMPOBATh YCTaHOBKY,
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buKcHpoBaTh PE3YNbTATHl TMOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOIUI] ¥ TPaUKOB, J€JaTh BEIBOBI IO pe3ysibTaTaM
UCCIIE0BaHUSA

11.12

CobOmoate mpaBuia 0€30MacHOro Tpyda NpU  MPOBEIACHUU
UCCIIEIOBAaHUA B paMKaXx Y4eOHOro OKCIepuMeHTa, y4eOHOo-
MCCIICIOBATENBCKON M MPOEKTHOM JESATEIBHOCTH C MCIIOIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U 1a0OPATOPHOr0 000PY10BAHUS

11.13

Pemate pacuetHbie 3aa4u ¢ SBHO 33JJaHHOM (hM3HUECKON MOJEIBIO,
UCTIONB3Ys (pU3MUecKkre 3aKOHbI W TPHUHIUIBI, HA OCHOBE aHAIM3a
yCIIOBUSA 337aud  BBIOMpaTh (PU3MYECKYI0 MOJENb, BBIICIATDH
¢uznyeckue BeIMYUHBI U (POPMYJIIbI, HEOOXOAUMBIE TS €€ PEIICHHUS,
IPOBOJUTH PACUEThI U OLIEHUBAThH PEATbHOCTH MOJTYYSHHOTO 3HAUCHUS
bu3nIeCcKOl BETUINHBI

11.14

Pemrare  kayecTBeHHBIE  3aJayd:  BBICTPAMBATh  JIOTHYECKH
HEIIPOTUBOPEUMBYIO LIENOYKY PACCYXKIECHUN C ONOPOU HA U3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SBICHUS

11.15

Hcnonp3oBaTh TMpH pelIEHUH Yy4YEOHBIX 3aJad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMHM JUJIsl TIOMCKA, CTPYKTYPHpPOBAHMS,
WHTEPIPETAIIMU U TIPEACTABJICHUsS] Y4€OHONH M HAay4YHO-TIOMYJISPHOM
uH(dOpMAIINK, TTOTYYEHHON U3 Pa3TUYHBIX UCTOYHUKOB; KPUTUUECKU
AHAIM3UPOBATH MOTYyYaEMYI0 HH(POPMAITHIO

11.16

OOBSCHATH NMPUHIMIBI JICHCTBUS MAIUH, MPUOOPOB U TCXHUUYCCKHUX
YCTPOMCTB; pa3iWyaTh YCJIOBUS HMX OE30MACHOTO HCIOIb30BAHUS
B MOBCEIHEBHOM KM3HU

11.17

[IpuBoauTh TpUMEpHI BKJIaJa POCCUMCKHX U 3apyO€KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHUE ITPOLIECCOB OKPY>KAIOIIErO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUS TO (PU3UKE B TMOBCEIHEBHOU
KU3HH )11 o0ecTiedeHus: 0€30MacHOCTH TP 0OpaIIeHUH ¢ MPUOopaMu
U TEXHUYECKUMHU YyCTPOMCTBAMH, IS COXPAaHEHHUS 3J0POBBSA
U COOJIOZCHUSI HOPM HKOJOTHYECKOTO MOBEACHUS B OKPYKAIOIICH
cpene

11.19

Pabotath B rpyrime ¢ BBIMOIHEHUEM PA3IMYHBIX COIMATbHBIX POJICH,
IUTAHUPOBATh  pabOTy  TPYMINbL, PAlMOHAILHO  PaclpenelisiTh
00SI3aHHOCTH ¥ IJIAHUPOBATh JIESITEIIBHOCTh B HECTaHIAPTHBIX
CUTYallUsIX, aJIeKBATHO OIIEHMBATh BKJaJ KaXJOr0 M3 YYaCTHUKOB
TPYNIBI B pEIICHUE pacCMaTPUBAEMOMN TTPOOITIEMBI
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HpOB €PpAECMBIC IJIEMECHTBI COACPKAHNNA

Kon Kon [IpoBepsieMble DIEMEHTHI COIEPKAHUS
paszmena | MpOBEPSEMOro
AJIIEMEHTA
4 SJIEKTPOIMHAMUKA
4.3 MAT'HUTHOE IIOJIE. QJIEKTPOMATI'HUTHAA NHAY KA

4.3.1 [TocrosiHHBIE MarHuThl. B3anMOIENCTBHE NOCTOSIHHBIX
MarHUTOB

4.3.2 MarnutHoe mone. BekTop MarHUTHOM UWHIYKIIHH.
[IpuHunn cynepnosuuny. JIMHUA MarHUTHOW UHIAYKLMU.
KapTtuna nuHMii MarHuTHOM MHYKITUU TOJISl HOCTOSTHHBIX
MarHUTOB

433 MarauTtHoe 10j1€ TpoBOAHKKA ¢ TOKOM. KapTuHa JIuHUMA
MoJisl JUIMHHOTO TMPSMOr0 IMPOBOJHHUKA M 3aMKHYTOIO
KOJILIEBOIO TMPOBOJHHUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzauMmoencTBie NpOBOJJHUKOB C TOKOM

434 Cuiia AMmniepa, ee MO1yJb U HallpaBJICHHUE

4.3.5 Cuna Jlopenna, ee MoayJib U HampasJieHHE. J[BH>KeHUE
3apsUKEHHOM 4YacTHIbl B OJHOPOJAHOM MarHUTHOM TOJIE.
Pabota cumnbt Jlopenna

4.3.6 SIBneHre 3NEeKTPOMArHUTHOW HHAYKITUU

4.3.7 [ToTOK BEKTOpa MAarHUTHOM MHIYKLIUH

4.3.8 OJIC uHaykiuu. 3aKOH SJICKTPOMArHUTHOM HMHIYKIIMHU
Qdapanes

4.3.9 BuxpeBoe »snexrpuueckoe mnone. IAC wuHAYKIMU
B MIPOBOJIHUKE, JBHXKYIIEMCS MOCTYNAaTEIbHO
B OJJHOPOJHOM MAarHUTHOM I0JI€

4.3.10 [IpaBuno Jlena

4.3.11 NunyktuBHOCTh.  SBieHne  camounaykuuu.  IJ[C
CaMOUHTYKIIUU

4.3.12 DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM

4.3.13 DJIEKTPOMArHUTHOE TOJIE

4.3.14 TexHu4ecKkne  yCTpOMCTBA: ITOCTOSSHHBIE  MAarHMTHI,

QJICKTPOMArHuThI, QJICKTPOABUT ATCIIb, YCKOPHUTCJIN
QJICMCHTAPHLBIX YaCTUL, THAYKIIKMOHHAs I1CYb
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4.3.15

[Ipaktrueckue paboThl. M3ydeHne MarHUTHOTO IOJIS
KaTyIIKH ¢ TOKOM. McciienoBanue 1eCTBUSI TOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM. lccrnenoBaHue sBIEHHUS
AJIEKTPOMArHUTHOW UHIYKIIMU

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHHWYECKHUE 1 QJIEKTPOMATI'HUTHBIE KOJIEGAHUA

5.1.1

Komebarenpuas cucrema. CBoOoaHblE  KOJI€OaHMA.
["apMonmyeckue  KojeOaHwMs. [lepuon,  yacrora,
amIuuTya u paza KojaeOaHuit

5.12

[IpyxrHHBIN MaATHUK. MareMaTH4eCKUN MasTHUK

5.13

YpaBHEeHUE FapMOHUYECKUX KoJIeOaHM.
Kunemarnueckoe u JMHAMHAYECKOE OMHUCaHue
KOJI€0ATEIbHOTO JBUKECHHUS

5.14

[IpeBpaiiieHre 3HEPrum MNPy rapMOHUYECKUX KOJICOAHUSIX.
CBs3b aMIUIUTYIbl KOJEOAHUHW HCXOAHON BEIMYUHBI
C aMIUIUTYIaMH KOJIEOaHUI €€ CKOPOCTU U YCKOPEHUS

5.1.5

Kone6arenbupiit koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC
KoJIeOaHus B HaeaJIbHOM KoJIEOATEIbHOM
KOHTYpE. Awnanorus MEXIY MEXAHUYECKUMHU
U DJCKTPOMAarHUTHBIMU  KojeOaHusmu. Dopmyna
Tomcona

5.1.6

3aKOH COXpaHEHHUsI PHEPTUH B UJI€aJIbHOM KOJie0aTeIbHOM
KOHTYpE

5.1.7

BreiHyKneHHbIe MexaHW4ecKue KoyiebaHus. Pe3oHanc.
Pe3onaHcHas kpuBasi. BeIHY X ICHHBIC 3JIEKTPOMAarHUTHBIC
KoJicOaHus.

5.1.8

[lepemenHslil TOK. CUHYCOMAAIBHBINA TEPEMEHHBINA TOK.

5.1.9

MoIHOCTE TIEPEMEHHOI0 TOKA. AMIIUTYHOE
Y JICVCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSIKECHUS

5.1.10

Tpancdopmarop. [IpousBoxacTso, nepegaya
Y IOTpeOJIEHUE IIEKTPUYECKON SHEPTUU. DKOIOTrMYECKUE
pUCKHU npu IIPOU3BOJICTBE ANEKTPUYECKOU
sHepruu. KynpTypa UCHOIB30BaHUS SJIEKTPOIHEPTUU
B [IOBCETHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicmorpad, 3JIeKTpUUYEeCKUI
3BOHOK, JINHUH JIEKTpOIIepe1ay
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5.1.12

[Ipaktuueckue pabotel. MccrnegoBaHue 3aBUCHMOCTH
nepuojia MajbIX KojeOaHWM Tpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl Tpy3a. MccienoBanue nmepeMeHHOro Toka
B IenM W3  IOCIEAOBAaTEeIbHO  COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCcTopa

5.2 MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1 MexaHnyeckue BOJIHBL, YCJIOBUSI PAaCOPOCTPAHEHUS.
[lepuon. CxopocTh pacnpoOCTpaHEHUS] W JJIMHA BOJIHBIL
[Tonepeunsie 1 MPOAOJIbHBIE BOJTHBI

5.2.2 HuTepdepennus u qudpakiivs MEXaHUIECKUX BOJTH

5.2.3 3ByK. CKOpocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa

5.24 DJIEKTPOMArHUTHBIE ~ BOJHBL. ~ YCIIOBUSL  U3JIy4ECHUS
ANEKTPOMAarHUTHBIX  BOJH. B3auMHas  opueHTaus
BeKTOpOB E, B 1 V B 3JIeKTpOMAarHUTHON BOJIHE B BAKyyM€E

5.2.5 CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXEHUE,
MIPEJIOMIICHHE, NOJIIpU3aLus, nudpakuus,
untepdepenus. CKOpoCTh AJEKTPOMArHUTHBIX BOJIH

5.2.6 [Ilkama  3JIGKTPOMAarHUTHBIX  BOJIH.  lIpumeHeHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpyHOMITBI paIMOCBSI3U U TEJICBUICHUS. Panuonokamus.
DIIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl

5.2.8 TexHU4eCKHe yCTPOMCTBA: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHHKE W MEIUIIUHE,
panmap, paguonmpUEeMHHUK, TEICBU30p, aHTEHHA, Tene]oH,
CBY-nieub

5.3 OIITUKA

5.3.1 [IpssMOIMHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOIHOM
cpene. JIyu cBera

532 OtpaxxeHue  cBeTa. 3aKOHbl  OTPAKEHHUS  CBETA.
[TocTpoenune n300pakeHUi B MIOCKOM 3epKajie

533 [Ipenomiienne cBeTa. 3aKOHBI IPEJIOMIICHHMS CBETA.
AOCOITIOTHBIN TTOKA3aTelNb MPEJIOMIICHUS

5.3.4 [lonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yron

INOJIHOI'O BHYTPCHHET' O OTPAKCHUA
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5.3.5 Hucnepcus cBeta. CroXxHBIN cocTaB Oemoro ceera. L{pet

5.3.6 Cobuparolie U paccerBarolIye JMH3bL. TOHKas JIMH3A.
DOKyCHOE pPACCTOSIHUE M OINTHYECKas CHJIa TOHKOMN
muH3bl.  [locTpoenne wu300pakeHUH B COOMPAOIINX
M pacceuBaromMx JHH3aX. PopMyna TOHKOW JIMH3BI
VBenudeHue, 1aBaeMoe JIMH30M

5.3.7 [Ipenensl TpUMEHUMOCTH T€OMETPUUECKON ONTUKHU

5.3.8 Nurepdepennuss  cBera. KorepeHTHbIE  HCTOYHHUKH.
VYcnoBust HaOMOAEHUS MaKCHMyMOB W MHHUMYMOB
B HMHTEPPEPEHLUOHHON KapTUHE OT JABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOYHHKOB

5.39 Judpakuus cBera. JludpakimoHHas penieTka. Y CIOBUE
HAOJIIOJICHUS TJIABHBIX MAaKCHMYMOB TIpH TIaJICHUU
MOHOXPOMATHYECKOI0  CBeTa Ha  JUPPAKIHOHHYIO

peleTKy
5.3.10 [Tonspuzauus ceeta
5.3.11 TexHuueckne ycTpoicTBa: OYKHM, Jymna, (poToammapar,

IIPOCKLMOHHBIA  amapar, MHKPOCKOI,  TEJECKOIL,
BOJIOKOHHAs  ONTHKA, JU(paKkIMOHHAs  pELIeTKa,
TTOJIAPOU L

5.3.12 [Ipaktnueckue  pabotel.  M3MepeHuwe  mokazarels
npenomiienns. HccnegoBaHue CBONCTB M300pakeHUM
B nuH3aXx. HabmroieHne qucnepcuu cBeTa

6 SJIEMEHTHBI CHEL[I/IAHI)HOﬁ TEOPUM OTHOCUTEJIBHOCTHU
6.1 ['panuibl TPUMEHUMOCTH KJIACCUYECKOM MEXAHUKH.
[TocTynaTel TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH
MOJyJIsl CKOPOCTM CB€Ta B BaKyyme, MPUHIHUII
OTHOCHUTEJILHOCTH DHUHINTEHHA
6.2 OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3amMeieHue
BPEMEHHU U COKpAIIECHUE TJIUHBI
6.3 DHeprus U UIMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C JHEPrueil U UMITYJIbCOM CBOOOJIHOMN
YaCTHUIIbl. DHEPTUsl TOKOSI CBOOOTHON YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTBI KBAHTOBOWM OIITUKU
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7.1.1 ®dotonbl. ®opmyna [lnanka cBsa3u sHEprun (HOTOHA C €Tr0
4acTOTOW. DHEPrus U UMITYJIbC (POTOHA

7.1.2 OtkpeiTue u uccnenoBanve (oroddpdexra. ONbITHI
A.T". CroneroBa. 3akonsl hoTodhdexra

7.1.3 VYpaBuenue OiiHmTeliHa mnsa ¢dororddexra. «KpacHas
rpanuna» ¢porodddexra

7.1.4 Hasnenue ceera. OnwiTel I1.H. JleGeneBa

7.1.5 XUMHUYECKOE JIEVCTBUE CBETA

7.1.6 Texnuueckue ycTporcTBa: (OTOdJIEMEHT, (PoToaaT4HK,
COJIHE4Has 6arapesi, CBETOAMO/]

7.2 CTPOEHHME ATOMA

7.2.1 Monenr aroma Tomcona. OmbiTel  Pesepdopraa
II0 MCCIIEN0BAHUIO CTPOEeHUS aroMa. [ lmanerapnas moaens
aToMa

7.2.2 [Tocrynatel bopa. M3nyuenue u mnorjomeHue (pOTOHOB
IIpU NEPEXOJEe aroMa C OJHOIO YpPOBHS DJHEPrUu
Ha apyroil. Bunbsl criektpoB. CHEKTp ypOBHEW 3HEPruu
aToMa BOAOpOa

7.2.3 BonnoBele cBoicTBa yactuu. Bomabsl ne  bpons.
KopmyckynsipHO-BOJIHOBOM JIyaJIi3M. Hudpaxuus
AJIEKTPOHOB HA KpUCTAILIIAX

7.2.4 CroHTaHHOE W BBIHYXXJIEHHOE W3Iy4€HHUE. Y CTPOHCTBO
Y TIPUHLUI paboTHI Jlazepa

7.2.5 TexHuyeckne  yCTpOWCTBA:  CHEKTPAJIbHBIM  aHAJU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6 [Ipaktnueckue paboTel. HabmoneHue auHEHYATOrO
CIEKTpa

7.3 ATOMHOE AP0

7.3.1 Metonbl HaONIOACHUS W PErUCTPAlUU SJIEMEHTaAPHBIX
YacTHIl

7.3.2 OtkpeiTHe paauoakTuBHOCTH. OmbiTel Pesepdopna 1o

OTIPEACIICHUIO COCTaBa PAJIUOAKTUBHOTO H3ITYYCHHUS.
CgoiictBa anb(a-, Oera-, ramMmma-usnydeHus. Biusaue
PaMOAKTUBHOCTH Ha YKUBBIC OpTraHU3MBbI
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7.3.3

OtkpelTHE TNIpOTOHA M HeuTpoHa. HykinoHHas monensb
anpa ['eiizenOepra — MBanenko. 3apsan sapa. MaccoBoe
yucio sapa. M3oronsr

7.3.4

Anbba-pacnan. DJEKTpPOHHBIM U TO3UTPOHHBIN Oerta-
pacrian. ['amMma-uznydenue. 3aKOH PaguOaKTUBHOTO
pacnana

7.3.5

DHeprusi CBSI3U HYKJIOHOB B sifipe. S nepubie cuiibl. Jledext
Macchl sIpa

7.3.6

S nepHble peakuuu. Jlenenue u cCUHTE3 sA1€p

7.3.7

SAnepusiii peaktop. TepmosiaepHslii cunte3. [Ipobiemsl
U TEPCHEKTHUBBI SIACPHON SHEPreTUKH. DKOJIOIMYECKUE
ACIEKTHI IEPHON YHEPTETUKU

7.3.8

OnemeHTapHble  YacTHIbl.  OTKpBITUE  MO3UTPOHA.
OyHAaMEHTAIbHbBIC B3AUMOICHCTBUS

7.3.9

TexHuueckue ycTpoiicTBa: AO3UMETp, Kamepa BuibcoHa,
AJIEpHBIA peaKTop, aToMHasi boMOa

7.3.10

[Ipaktuyeckue pabotel. McciemoBaHue TPEKOB YaCTHIL
(o roToBBIM (poTOrpadusim)

SJIEMEHTBI ACTPOOU3NKIA

8.1

Bun 3BesnHoro Heba. Co3Be3gusi, SpPKUE 3BE3bI,
IUIAHETHI, UX BUJAUMOC JIBM)KCHHUE

8.2

Conneuynass cucrema. [lnmaHersl 3eMHOW  T'PYIIIBL
[InaHeTbI-TUraHThI U UX CITYTHUKH, KaPJIUKOBBIE IUIAHETHI.
Mausle Tena CoTHEYHON CHCTEMBI

8.3

Connane, Qorochepa wu  armocdhepa. ConHeuHas
AKTUBHOCTH

8.4

Nctounuk sHeprun CotHIIa U 3BE3]]

8.5

3B63I[BI, ux OCHOBHBIC XapPaKTCPUCTUKU: macca,
CBCTUMOCTb, paauycC, TCMIICpATypad, HX B3aHNMOCBI3b.
I[I/Ial“paMMa ((CHGKTpaHBHBIﬁ Kj1aCcC — CBCTHUMOCTB».
3B€3I[BI rJ1aBHOMU IIOCJICAOBATCIBHOCTH. 3aBUCHUMOCTD
«Macca — CBCTHUMOCTB» JJIA 3BC31 rJIaBHOMU
IIOCJICAOBATCIBbHOCTH

8.6

Buyrpennee CTPOCHUE 3BE3I. CoBpeMeHHbIC
MIPEJICTABJICHUS O MPOUCXOXKICHUHU U 3BoJtou CosHIa
U 3BE3J. DTalIbl )KU3HHU 3BE3]1
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8.7

Mneunsiii Ilyte — nama [anmaktuka. ChnmpanbHas
cTpykrypa ['amaktuku, pacnpenencHue 3Be3l, Tra3a
u neld. [lomoxxenne u nBmwxkenue CoiHna B | amakTuke.
[Tnockas u cepuyeckast moacucTeMbl ['alakTUKK

8.8

Tunsl ranaktuk. PanuoranakTuku u KBazapbl. UepHbie
JIBIPBI B SIIpax TATAKTHK

8.9

Bcenennasi. Pacmpenue Bcenennoit. 3akon XaO6ia.
Paz0Oeranue ramaktuk. Bospact u paauyc BcenenHoi,
teopust  bompmoro  B3peiBa.  Mogenb  «ropsiueu
Bceenennoin». PenukroBoe uznydeHune

8.10

Macmrabnas crpyktypa Bcenennoil. MeraranakTuka.
Hepetiennbie npo6ieMbl aCTpPOHOMUU
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