[Tpunoxenne k 00pa3oBaTENbHOI IporpaMme

OCHOBHOT0 00111er0 00pa3oBaHus

MOY «I'umnasus Ne 16 Tpakropo3aBoackoro paiiona Boarorpaga»
[Tpuka3 Ne 263 ot 01.09.2025 r.

JOKYMEHT MOAMUCAH
QNIEKTPOHHOW MOAMUCHLIO

Ceptudhmkat: 00EBBD10003FF58414041F27E1BD60FF60
Bnapeneuy: CaBeHko YKaHHa BukTtopoBHa
[JevictButenex: ¢ 11.02.2025 go 07.05.2026

Pabouas nporpamma
y4eOHOro npeaMera
«PuU3uKa»
(0a30BBIM YPOBEHD)

s ooyuaromuxca 10-11 kinaccon

Boarorpan 2025



COJIEP’KAHUE

TIOSICHUTEJIBHAST BATTHICKA ...t e e nnnnnnn 3
COLEPKAHUE OBYUEHIS .......cooooiviiiieeee et et ee e etaee e e entae e e eareee e earees 7
)OI C1 £: Vo T OTRTPPRRRR 7
) 1 22T R RTTPPRRT 13

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE

CPEJHEI'O OBHIET'O OBPA3OBAHMS........cociiiiiiiiiiiiietcteeeeeest ettt 20
JIMUHOCTHBIE PEBYIIBTATB «....eeeutieennteeauteeeutteeateeauteessteeaateesaueeeaaseesaateeeaneeeanseeeamseeeanteesaseeesaseeeanaeeenneeesnnes 20
METANPEIMETHBIE PEIYITBTATDL .....c.uveeeereeenreeeanreeasreeaseeeaseeasssesassessseeasssesssssessnseessnsesssssessnseeesssesssssessnses 22
TTPEIIMETHBIEC PEBYIIBTATDBL ......eeeuvveeereeeereeaseeeanreeasseessseesnseessnsesassessnseeassseessssesssesssnsesssssessnsseessseesnnseennses 24

TEMATUYECKOE TINTAHUPOBAHUE .......c..ooiiiiiiiiiiieeetettee ettt sttt 29
TO KITACC 1ttt ettt et et b e et et h e et e bt sb et e et e bt e s ettt e bt e e ht e e bt e b e sab e et eehae et e enaeenaee 29
T1 KITACC ettt ettt ettt h e et e bt e sh e et e bt e e et et e bt e e ht e et e bt sab e et e nhae et e e b e naee 44

[NEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX I10 KJIACCAM ITPOBEPAEMBIX
TPEBOBAHMII K PE3VJIbTATAM OCBOEH S OCHOBHOI OEPA3OBATEJIBHOM
I[MPOI'PAMMBI CPEAHEI'O OBIIET'O OBPA3OBAHUA U DJIEMEHTOB COAEPXAHUA

TTIO DUIBUIKE ...ttt et sttt ettt et s bt st e e s bt st et e sbee st e ebeenae 59

TIO KITACC ettt ettt e e e e e ettt e e s s e e e e et e e e s e e e e e e e aa e seeeeeeeaaaasseeeesaaannaaseeeseeaannes 59

L1 KITACC ettt e e et ettt e e e s e e e e e et e e e e e e e e e e aa s e sseeeeasaaa s seeeeeasanasseeeeeeaaanes 69



PabGouass mporpamma mo yuyeOHOMy mnpeamery «®Dusuka» (06a30BbIi ypOBEHB)
(mpeameTHas 06macTh «ECTECTBEHHO-HAYYHBIE TTPEIMEThD») BKIIOYACT TOSCHUTEIBHYIO
3aMHCKY, cofiepaHue O0yYeHUs, TUIAHUPYEMBIC PE3yJIbTaThl OCBOSHUS TIPOTPAMMBI T10
¢usnke, TeMaTHUECKOE IJIAHUPOBAHUE, MEPEUeHb (KoAU(UKATOp) pacipeaeeHHbIX 10
KJaccaM  TpOBEpsSEeMBIX TpeOOBaHMW K  pe3yjbTarTaM OCBOCHHS  OCHOBHOM
00pa3oBaTENbHOM MPOrpaMMbl  CPEIHETr0 O0O0IIero oOpa3oBaHUS M DJIEMEHTOB
cojiepKaHus o (PU3HKE.

[TosicauTenpHAs 3alMCcKa OTpaXkaeT OOIMMEe IEeNH W 3aJadd W3ydeHUs (U3HKH,
XapaKTEPUCTHKY TMCUXOJOTUYECKUX MPEANOChUIOK K €ro M3yYeHHUIO O0yYarolIMMHUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOAXOABI K OTOOpYy CoAep)KaHus, K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conmepxanne OOyYCHHsI PpacKphIBaeT COJACp)KATEIbHBIC JIMHHH, KOTOPBIC
npenjaraiTcs uid 003aTeIbHOTO M3YUYEHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[Inaaupyemple pe3yabTaThl OCBOEHHUS MPOrpaMMbl MO (U3HMKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJIbTaThl 3a BECh IMEPUOJl OOYyYEHHsS Ha YPOBHE
cpeaHero o0uiero o0pa3oBaHusl, a TaKXKe MPEAMETHBIE JTOCTUXKEHUS 00yYaroIerocs 3a
KaXX/IbIid 101 O0y4EeHUSI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o puzuke 6a30BOro ypoBHS Ha ypOBHE CPEIHETO 00111eT0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUH U TPEOOBAaHUH K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
oOpa3zoBaTenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a Takxke ¢ ydeToM
denepanbHOit paboueil mporpaMMbl BOCITUTAHUS U KOHIICTIIIMU MPETNOAaBaHus y4eOHOTO
npenmera «®Pusnka» B 00pa3oBaTeNbHBIX opraHuzammsx Poccuiickoit deneparuu,
peanu3yroumx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

ConeprxaHue mporpaMmsl 1o PU3KUKE HAMPaBIEHO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTHHbI Mupa oOywaromuxcs 10—11 kmaccoB npu oOyueHuHn ux QuU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEATENbHOCTHOrO mnonaxona. IIlporpamma mo
¢usuke coorBercTBYyeT TpeboBanusiM PI'OC COO K MmIaHUPYEMBIM JTMYHOCTHBIM,
MpPEeIMETHBIM U METalpeAMETHBIM pe3yJbTaraM oOOy4YeHHUs, a TaKXke YYHUTHIBACT
HEOOXOUMOCTh pEeaM3allii  MEXKIPEAMETHBIX CBsA3€H (U3UKA C €CTeCTBEHHO-
HAay4YHBIMH Y4eOHBIMHU TIpeAMeTaMu. B Hell ompeaenstoTcsi OCHOBHBIC 1I€JIM W3YUYCHHS
(b13uKHN HA YPOBHE CPETHETO 00111eT0 00pa30BaHMsl, IJIAHUPYEMBbIE PE3YIbTAThl OCBOCHUS
Kypca QU3HKHU: TMIHOCTHBIC, METANPEAMETHBIC, TPEAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOCHHUSI Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YIbTaThI 1O TOAaM O0yUCHUS,

cojiepkanue yueOHoro npeameta « Dusukay mo rogam oOydeHHUs.



[Iporpamma mo ¢usnke MOXeT OBITh HCIOJb30BaHA YUYUTENISAMH KakK OCHOBA
JUIA COCTaBJICHUs CBOMX pabouux mporpamm. [lpu pa3paboTke paboueld mporpamMMbl B
TEMAaTHUYECKOM IUTAHUPOBAHUU JOJDKHBI OBITH YYTEHBI BO3MOYKHOCTH HCIIOJIb30BAHHUS
ANEKTPOHHBIX  (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONIMXCA y4eOHO-
METOIMYECKUMHU MaTepuagamMu (MyJIbTUMEIUHHBIC TPOTPAMMBbI, SJIEKTPOHHBIC YICOHUKU
U 3aJaYHUKH, DJCKTPOHHbIE OWONMOTEKH, BUPTyalbHbIE J1a0OPATOPUHU, HIPOBHIE
MPOrpaMMbl, KOJJICKIUU LU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
JIUIaKTUYECKUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHH,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BaHUU.

[IporpamMma o ¢pu3MKe NpeaOCTaBISIET BO3MOXKHOCTD JJIsl peain3aliiil pa3IndHbIX
METOJIMYECKUX MOJXO00B K OpraHU3aluu 00ydeHus (pU3MKe Mpu YCIOBUU COXPAaHEHUS
00s3aTENBHON YaCTH COJEPKAHMS Kypca.

®u3rka Kak Hayka o HaubOosee oOLIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJAJ B CHUCTEMY 3HaHUN 00
okpyxatomeM wMupe. [IkonbHBIM Kypc (U3MKH — CHUCTEMOOOpa3yIOMMi s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SIBICHWH, H3y4yaeMbIX XUMHEW, Ouosorueu, Qusnyeckoin
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHHUE (DU3UUYECKHUX
3HAHUI ONpenensseT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTMM B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJYYEHUS HOBBIX MAaTEepHAIOB
C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (u3MKM BHOCUT OCHOBHOM BKJIAJ
B (opMHpOBaHHME  E€CTECTBEHHO-HAyYHOW  KapTHMHbBI  Mupa  oOydaroluxcs,
B (P OPMUPOBAHNE YMEHUM IPUMEHATh HAYUHBIH METO/] IO3HAHUS [IPU BBIIIOJIHEHUU UMU
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY kypca pu3uku 1151 ypOBHSI CpeTHETO 00111ero 00pa3oBaHus MOJ0KEH PSIJT
uJel, KOTOPbIE MOXHO paCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEPILICHHBIM, OH COJEPKUT MaTephall M3 BCEX pa3leioB (DHU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOMN (DH3UKHU.

Hoes cenepanusayuu. B coOTBETCTBUU ¢ HEW MaTepuan Kypca QU3MKU 00beInHEH
BOKpYI (Qu3nueckux Tteopuil. Benymmm B Kypce sBisercs (HOpMUpOBaHHE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. Peanuzauus HAeW NpeanosnaraeT HCHOJIb30BaAHHUE
T'YMaHUTapHOTO MOTEHLIKa a GU3NYECKON HaAYyKH, OCMBICICHHE CBSI3U PAa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TakKXe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJIOTUIECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaomoii nanpasnennocmu. Kypc ¢usuku mnpeamnonaraeT 3HaKOMCTBO
C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanu3yeTcsl IOCPEACTBOM BBEICHHUS JIEMEHTOB COJIEpKaHUS,
MNOCBSIIIEHHBIX 3KOJOTHMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPbHIE CBSI3aHBI



C Pa3BUTHEM TEXHUKHU M TEXHOJOTHH, a TaKkke OOCYXKIEHHs MpoOJieM palloHaIbHOTO
IPUPOIONOIB30BAHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpEAHEro OOIIEeTOo
oOpa3oBaHHs SBISIIOTCS  ¢uznyeckue Teopun (hopMHupoBaHHE MPEACTABICHUMN
O CTPYKType NOCTpOeHMs (PU3UUECKON TeOopuH, poiu (PyHAAMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOpUH, IJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CurcTeMHO-eTENIbHOCTHBIN MTOAX0]1 B Kypce (PU3UKH peaan3yeTcs Ipex/ie BCETo 3a
CUeT OpraHM3aIi KCIEPUMEHTAIBHON AesaTenbHoCcTH oOydaromuxcs. s 6a3oBoro
YPOBHS Kypca (U3HUKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPBIE B IporpamMMe 1o pusnke 00beTMHEHBI
B OOIIMI CIHCOK yUEHUYECKUX MPAKTHUECKUX paboT. Brigenenre B yka3aHHOM MepedHe
7a00paToOpHbIX PAadOT, MPOBOAMMBIX JJiI KOHTPOJIE W OLEHKH, OCYLIECTBIISETCS
y4acTHUKaMu 00pa30BaTeNIbHOTO MpoIlecca UCXOAS U3 0COOEHHOCTEH TUIAHUPOBAHUS U
ocHauleHus kabunera gusuku. [Ipu 3TOM obecneunBaercsi OBIaAeHUE 00YUYaIOIIUMUCS
YMEHHUSIMH ~ TIPOBOJUTH KOCBEHHBIE W3MEPEHHUsS, UCCICIOBAaHMUS 3aBUCHMOCTEH
(¢u3NYIECKUX BETUYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Pemenue pacyeTHbIX M Ka4ECTBEHHBIX 3ajlad C 3aJaHHOM (DU3MUECKOM MOJEBIO,
MO3BOJIAIONIEE TPUMEHATh W3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakKk M3 OJHOTO
paszzena Kypca, Tak 1 HHTEIpUpys 3HAHUS U3 pa3HbIX pa3aenioB. i KaueCTBEHHbBIX 3aa4
MPUOPHUTETOM SIBIISIIOTCS 3a/IlaHUSI HA OOBSICHEHHE MPOTEKaHUS (QU3MUECKUX SBICHHUM U
MPOIIECCOB B OKPYXAaIOIIEW >XU3HU, TpeOyroume BbIOOpa (PU3MUECKON MOACIH IS
CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreueHnto yueOHOro npoiiecca 6a30Bblil ypoBeHb Kypca (PM3HKU Ha YPOBHE CPETHETO
o0m1ero o0pa3oBaHMs TOJDKEH M3y4YaThCs B YCIOBUAX MPEAMETHOTO KabwHeTa (hU3HKU
WIA B YCJIOBUAX HHTEIPUPOBAHHOTO KaOWHETa MpPEeJIMETOB €CTECTBEHHO-HAYYHOI'O
nukia. Hannuue B kabunere Gu3uku HEOOX0IUMOTO JIa0OpaTOPHOT0 000PYA0BAHUS TS
BBINOJIHEHHS YKAa3aHHBIX B IpOrpaMMe Mo PU3MKe YUCHUYECKUX MPAKTUYECKUX paboT u
JEMOHCTPAIIMOHHOTO 000pYI0BaHUSI 00S3aTEIBHO.

JleMOHCTpalMoOHHOE 000pyI0BaHHEe (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAIbHONH JIOCTATOYHOCTH H  O00OECIEYMBAET TIOCTAHOBKY TMEPEUUCICHHBIX
B MporpamMme Mo (pu3mKe KIFOYEBBIX JEMOHCTpAIMi Ji MCCICIOBAHUS H3y4aeMbIX
SBJICHUHN U MPOIIECCOB, SIMIUPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKHUX
IIPUMEHEHUH.

JlabopaTopHoe o0OopymoBaHWE 1T YYCHHUYECKHUX  NPAKTUYECKUX  paboT
dopMupyeTcsi B BUJe TEMAaTUIECKIX KOMIUIEKTOB M 00ECIIEYNBACTCSA B pacyeTe OJJHOTO
KOMIUIEKTa Ha JABYX oOydarommuxcs. TeMaTudeckue KOMIUIEKTH J1a00paTOpHOTO
000pyIOBaHUs JOJKHBI OBITh TOCTPOSHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
1 TUGPOBEIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
1 poBBIX Ta0OPATOPHUH.

OCHOBHBIMU LIENISIMU U3YUYEHUS! PUBHKHU B O0IIIEM 00pa30BaHUU SIBIISIFOTCS:



dbopMHupoBaHrE WHTEpPECAa W CTPEMIICHHS OOYYarOINXCS K HAYyIHOMY HU3YUYCHHIO
IPUPOABI, PA3BUTHE WX UHTEIJIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUN O HAy4YHOM METOJe IMO3HaHWs U (HopMuUpoBaHUE
MCCJIEI0OBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHWE HAYYHOTO MHPOBO33PCHMSI KaK pe3yjbTaTa HW3YYEHUS OCHOB
CTpPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUEe YMEHUW OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (DU3UUYECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIhCTB;

dbopMupoBaHUEe TpPEACTaBICHUH O poiau (U3UKA I Pa3BUTHS  JAPYrUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHrne HTHX TIieeid 00ecreunBaeTCs pEIICHHEeM CISAYIOmUX 3aaad B
npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

npUOOpETeHHEe CUCTEMbl 3HaHUM 00 oOmux (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (PU3UKY, DJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHWEe YMEHHA TPUMEHATH TCOPETUUYCCKHUE 3HAHUA IS OOBSICHCHHSI
bu3nUecKuX SABICHWW B TPHUPOAEC W I TPHHITHS TPAKTHUECKUX PEIICHUN
B IIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PAa3IUYHBIX 33Jad C SBHO 3aJaHHOW (HHU3HMYECKOU
MOJIENbIO0, 3a/1a4, MOIPa3yMEBAOIINX CAMOCTOSITEILHOE CO3/JaHe (PU3NUECKON MOEIH,
aJICKBATHOM YCJIOBUAM 33/1a4H;

MOHUMaHNe (PU3UIECKUX OCHOB U TIPUHIIUIIOB ICUCTBHUS TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOILYIO CPEY;

OBJIAJICHUEC METOJAAaMH CaMOCTOSATEIBLHOTO IUIAHUPOBAHWUS W TPOBEIACHUS
(bu3HUEeCKMX HKCIIEPUMEHTOB, aHAM3a W MHTEpPIpeTauu HHPOPMAIINH, ONpPeIeICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTATa;

CO3JaHUE YCJIOBHM JUIsl Pa3BUTHS yMEHUH TPOEKTHO-HCCIIEIOBATEILCKOM,
TBOPUYECKOU JIESITETbHOCTH.

OO6miee 4nciIo 4acoB, peKOMEHIOBAHHBIX I M3ydeHus ¢pusuku, — 136 dacoB: B
10 xnacce — 68 vacoB (2 yaca B Heziel0), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipenyiaraemsliii B iporpamMmme 1o Gu3uKe nepeyeHs J1a00paTOPHBIX U MPAKTHYECKUX
paboT SABJISETCS PEKOMEIOBAHHBIM, YUUTENh JIEJIaeT BHIOOP MPOBEJACHUS TaO0OPATOPHBIX
paboT U OMBITOB C YYETOM HUHIAUBHUAYAJIHHBIX OCOOEHHOCTEH 00yUYarOIMXCs.

JItobast paGouast mporpaMma JOJKHA TMOJHOCTHIO BKIIIOUATH B C€0Sl CONEpIKaHHE
JTAHHOM MPOTPaMMBI TI0 (PHU3UKE.

B otnenpHBIX ciayyasx Kypc GU3MKKA 0a30BOTO YPOBHS MOXKET U3y4aThCsl B 00bEMe
204 yaca 3a nBa roga ooydenus (3 4 B Hegento B 10 u 11 kmaccax). B atom ciydae
yYBEIIMYUBACTCS He MeHee ueM 10 20 4 pe3epBHOE BPEMsI, KOTOPOE UCITOJIb3YETCS YIUTETIEM
JUTSI W3yYEHHSI BOIMPOCOB, TECHO CBS3aHHBIX C BHIOpAHHBIM TpoduiieM OOydeHHS, |
yBEJIMYMBACTCS yUcOHAsI Harpy3Ka, OTBOAMMAS HAa U3YUCHUEC MEXaHUKH, MOJICKYJIIPHOM
GU3NKKA W DJICKTPOJMHAMHUKH, 32 CUYET PACIHIUPEHHS dYhciaa Ja0OpaTOpHBIX padoT
MCCIICIOBATEIILCKOTO XapaKTepa M YPOKOB PEIICHUS KAYeCTBEHHBIX U PACUETHBIX 3a7ad.



COLEPKAHUE OBYUEHMUA

10 KUIIACC

Pa3znen 1. @®u3nka u MeTOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupoze. Haydnble MeTONBI MO3HAHKS OKPYXKAIOLIETO MUpA.
Posib 3xcniepyuMeHTa ¥ TEOPUU B IIPOLIECCE TO3HAHMS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonenpoBanue (U3HUECKUX SBICHHM M TpoueccoB. HaydHble THUIOTE3BI.
@dusnyeckue 3aKOHbl U TEOpUHU. ['paHMIIBl TPUMEHHMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u mecto ¢pusuku B GOpMUPOBAHUN COBPEMEHHON Hay4HOU KapTHUHBI MUpA,
B [IPAKTUYECKOU AEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanorosble U U(PPOBbIE U3MEPUTENBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUMKH.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuxka

Mexannueckoe nBukeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHU. Cucrema
orcuera. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpeHSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MAaTEpPUAIbHOM TOYKH, KX TMPOEKIMM HA OCH CHUCTEeMbl KoopauHaT. CroKeHue
IIEPEMEILICHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpPSAMOJIMHEHHOE JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEPEMEIICHUS MAaTEPUAIBHON
TOYKHU OT BPEMEHHU.

CBobOoaHOE nmajieHue. Y CKopeHue CBOOOTHOTO TaCHUSI.

KpuBonuneinnoe nuxeHne. [IBHKeHHE MaTEpUAIbHOM TOYKM MO OKPYKHOCTH
C NOCTOSIHHOM IO MOJIYJIX0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JTMHEWHAasA CKOPOCTh. [leprnon
1 yactoTa obOpaienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHHE: CIIUAOMETP, ABUKECHUE
CHApPSII0B, LIECTHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogens CcHCTEMBI OTCYETA, WILIIOCTPAIUS KHHEMAaTHYECKUX XapPaKTEPUCTUK
JBUKEHUS.

[IpeobpazoBanue NBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne nBuKeHWS Tena, OpOIIEHHOTO TMOJ —YIJIOM K TOPHU30HTY
Y TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOIHOTO MaieHUs.

Hanpagnienne ckopoctu npu ABUKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, 1abopamopnsie pabomoi

N3ydeHre HepaBHOMEPHOTO IBMYKEHUS C LIENBIO OIPEIEIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTAMH, NPOWJCHHBIMHU  TEJIOM
3a IIOCJIE0BATENbHBIE PABHBIE IPOMEKYTKU BPEMEHU IPU PABHOYCKOPEHHOM JIBUYKEHUN
C Ha4aJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydyenne nABWIKEHHS IIAPUKA B BSI3KOM KUAKOCTH.

W3ydenue nBmKeHuUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutenbHOCTH ['anunes. IlepBoit 3akoH HetoTona. MHEpuuanbHbIe
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoil 3akoH HproToHa
JUIsl MaTepuaabHON TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsokectd. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunbsl Tpenusi (mokos, CkoibxeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. Koadduument tpenns. Cuna
COIPOTHUBIICHUS NMPU IBUKECHUU TEJIA B KUJKOCTHU UJIU Ta3e.

[TocTynarenbHOe U BpanaTesbHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tela.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcmoBus paBHOBeECHs
TBEPAOIO TEa.

TexHuueckue yCTpOMCTBA U MIPAKTUYECKOE MPUMEHEHUE: TOAIIUITHUKA, IBUKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHEeHUE MacC B3aMMOICUCTBYIOIINX TE.

Bropoii 3akoH HerotoHa.

N3mepenne cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOAbEME U TIaJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHS TBEPIOTO Tesa. Buabl paBHOBeCHS .

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydenue npmxeHus: Opycka o HakJIOHHOM TUIOCKOCTH.

HUccnegoBanne 3aBUCMMOCTH CHJI  yIPYTOCTH, BO3HHUKAIOIIUX B MPY>KUHE
Y PE3UHOBOM 00pasiie, OT Ux aedopmaluu.

Hccnenosanue ycioBrii paBHOBECHUS TBEPAOTO TENA, UMEIOLIErO OCh BPAILLICHHUS.

Tema 3. 3aKkonvl cOXpanenus 6 MexXaHuKe

Nmnynbec MaTepranbHOM TOYKH (T€Ja), CUCTEMbl MaTepUaIbHbIX TOUeK. IMITybC
CUJIbl M M3MEHEHUWE HMIyJibca Tejla. 3aKOH COXpPaHEHWs UMIyJibca. PeakThBHOE
JBH>KECHUE.



Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunetnueckass »Hepruss MarepualibHOW TOUKU. Teopema 00 HU3MEHEHHUH
KUHETUYECKOU IHEPTUU.

[lotenuuanpHas sHeprusa. [loTeHuuanbHas 3Heprus ymnpyro aeQopMHUpOBAHHON
npyxuHbl. [loTeHnanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToTeHLMaIbHBIE U HEMOTEHIMANBHBIE CUJIbl. CBA3b paOOTHI HEMOTEHIIMAIBHBIX CHUJI
C U3MEHEHNUEM MEXaHUYECKOM SJHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKOM
JHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHMS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE IPHUMEHEHHE: BOJIOMET, KOIIEp,
IPYKUHHBIN IMCTOJIET, IBUKECHNE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexon NOTeHIMAIBHOMN SHEPTUU B KHHETUYECKYIO U OOPATHO.
Vuenuueckuii soxcnepumenm, 1abopamopnvie pabomoi

N3yueHune abCOMOTHO HEYIIPYTOTo y1apa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThI CUJIbI C U3MEHEHUEM MEXaHWYECKOM SHEPIHH Tella
Ha MPUMEPE PACTKEHUS PESUHOBOTO KTy Ta.

Pa3znes 3. Mosiekyasipaasi pu3uka 4 TepMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETHYECKON TEOpUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBmwxkenue. Auddysus.  Xapakrep — ABUKEHUS
Y B3aMMO/JICVCTBUS YACTHUL BellecTBa. MoJe CTPOEHHUsI Ta30B, )KUAKOCTEN U TBEPABIX
Tel U OOBACHEHHE CBOMICTB BEILIECTBA Ha OCHOBE 3THX Mozeseid. Macca u pasmepsl
Monekya. KonnuectBo Bemectsa. [locTositnHas ABoranpo.

TennoBoe paBHOBecue. Temmeparypa m ee wusMmepenue. lllkanma Ttemmeparyp
Leabcus.

Mopnenp uaeansHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOU
TEOPUU UACATBHOTO ra3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa CpelHed KHHETUYECKON
SHEPrUM TEIUIOBOTO ABMXKEeHUs 4acTtull ra3a. lllkama temneparyp KenbBuna. I'azoBbie
3aKkOHbl. YpaBHeHue MenpaeneeBa—Kianelipona. 3akon JlansToHa. M3omporiecchl B
U7ealbHOM Ta3e ¢ MOCTOSHHBIM KOJMUYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHudyeckne ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEUIECTBA, (OTOrpaPuu MOJIEKYJ
OPraHUYECKUX COCIUHECHUN.

OmnbiTbl 0 AUGY3UH KUIKOCTEN U Ta30B.



Mogens 6pOyHOBCKOTO JIBHYKEHUS.

Mogaens onbita [lITepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICUCTBHUA.

Mojenb, WILTFOCTPUPYIONIAs MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS MICAIBHOTO ra3a, U30IPOIIECCHI.
Vuenuueckuii sxcnepumenm, rabopamopHole pabomwl

Ornpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEPEHUI 00bema
KOMHATBHI, JaBJICHUS U TEMIIEPATyPhl BO3/lyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEK1y apaMeTPaAMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. OcHoebl mepmMoOUHAMUKU

Tepmogunamuyeckass cucremMa. BHyTpeHHsst 5JHEprusi TEPMOIUHAMUYECKON
CUCTEMBbl U crnocoObl ee u3MeHeHus. KomumdecTBo TemyioTsl M pabota. BHyTpeHHss
SHEPrUs OJHOATOMHOI'O WACAJIBHOIO Ta3a. Buibl Temonepenadu: TEIIONPOBOIHOCTS,
KOHBEKIUS, U3Ty4eHue. Y 1eJbHas TEIUIOEMKOCTh BelllecTBa. KoanuecTBo TEMIoThl npu
TeIIonepeaaye.

[TonsiTue 00 agnabataoM npouecce. IlepBrliii 3aKkoH TepMoarHaMUKU. [Ipumenenune
NEPBOr0 3aKOHA TEPMOJMHAMUKH K wu3ompoleccaM. ['padudeckas WHTEpHpeTanus
paboThI raza.

Bropoii 3akon TepmouHamMuku. HeoGpaTtuMocTh po1ieccoB B MPUPOJIE.

TeroBbie MamuHbl. [TpuHIUIBL HeicTBUS TeMIOBhIX MamuH. [IpeoOpazoBanus
SHEPTUH B TEIUIOBBIX MainHax. KoaduimeHT noie3sHoro AeiCTBUS TEIIOBOM MalTUHBI.
Hukn KapuHo u ero xo’hUIMEHT TMOJIE3HOTO ACHCTBUSA. DKOJIOTHYECKHE MPOOIIEMbI
TEIUIOAHEPTETUKHU.

TexHruecKkre ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTeIb BHYTPEHHETO
cropanusi, ObITOBOU XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEN SHEPTUH Teja IPU COBEPIIEHUH PadOThI: BHIIET MPOOKH U3
OYTBUIKM TIOJ JEUCTBHEM CXATOTO BO3[yXa, HarpeBaHue s(dupa B JIATYHHOU TpyOKe
MyTeM TpeHus (BUICOAEMOHCTpAIu).

N3meHenue BHYTpEHHEW SHEpPruM (Temreparypbl) Tella MpU Teruionepeaaye.

OMnbIT 110 aIMabaTHOMY PACIIMPEHUIO BO3TyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CTrOpaHUs, PEaKTUBHOIO
JIBUTATETIS.

Vuenuueckuii axcnepumenm, nabopamophule pabomwi

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvle cocmoanus eeugecmea. Dazoevie nepexoonl

[TapoobOpazoBanue u KoHJeHcamnus. lMcmapenue u kuneHue. AOCONIOTHAsA U
OTHOCHUTEJIbHAA BJIAXHOCTh BO3AyXa. HacelleHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT JaBJICHHUS.
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Teepmoe Tteno. Kpucrtamnmueckue u amopduble Tena. AHU3OTPOMNHS CBOWCTB
kpuctauioB. JKuakume  kpuctamibl. CoBpeMmeHHble — MmaTepuaibl. [lnaBneHue
U KpUCTaJUTH3aIMs. Y JenbHas TerioTa miasiaeHus. CyOoaumanus.

VYpaBHeHHE TEMI0BOro OaaHca.

TexHnyeckue ycTpoicTBa U MPaKTUIECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJIOTMU TIOJyYECHHs COBPEMEHHBIX MATE€pUaloB, B TOM YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX NIAPOB.

Kunenue nmpu nOHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MepeHus BIaKHOCTH.

HabitoieHue HarpeBaHus U IJIaBJI€HNS KPUCTAIUIMUECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuueckuii soxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne OTHOCUTENbHOU BIAXKHOCTH BO3/AyXa.

Pa3zpnes 4. JinekTpoanHaAMHKA
Tema 1. dnekmpocmamuka

DIIeKTpU3alus TeI. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUYECKUX 3apsAOB.
[IpoBOAHUKY, NUAJIEKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS DJIECKTPUUECKOTO
3apsna.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToyeuyHbBId 3IEKTPUYECKUN 3apsl.
DnekTpuueckoe noJie. HanpsskeHHOCTH 5iekTprudeckoro noust. [IpuHmun cynepno3unuu
ANEKTpUUYECKuX noJiel. JInHuM HanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIA.

PabGora cun anextpoctatudyeckoro mojis. IloreHuman. Pa3HOCT, MOTEHIMAOB.
I[IpoBOOHUKM ¥ JUAPJIEKTPUKKA B DJIEKTPOCTATUYECKOM TMoje. JluanmekTpudeckas
MIPOHUIIAEMOCTb.

OnexktpoemMkocTs. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOopa.
DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyecknue yCTpOMCTBA W NPAKTHYECKOE TMPUMEHEHHE:  DJIEKTPOCKOI,
AIEKTPOMETP,  DIJICKTPOCTATUYECKass  3allluTa,  3a3€MJICHHE  DJIEKTPOMPHOOPOB,
KOHJIEHCATOp, KOTIMPOBAJIbHBIN anmnapar, CTpPyHHBINA ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIT ACUCTBUSI 3JIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOJHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DJNIeKTpOCTaTUYECKasl 3alIUTa.

JIMBAEKTPUKH B STIEKTPOCTATUUECKOM TMOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IJIOIIAAU TUIACTHUH,
PACCTOSIHUS MEXIYy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHIEHCATopa.
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Vuenuueckuii oxcnepumenm, 1abopamopnsie pabomoi
N3mepenune 3JIeKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannuwtii nekmpuyeckuit mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUN TOK. Y CIIOBHSI CYyLIECTBOBAHUS AIEKTPUUECKOro ToKa. IcTouHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsoxkenue. 3akon Oma 11 y4acTKa LETH.

DNEKTPUYECKOE  CONPOTHUBIICHHE.  YIENBHOE  COINPOTHUBIICHHE  BEILECTBA.
ITocnenoBarenbHOE, MAPAIIIENBHOE, CMEIAHHOE COEIMHEHNE IPOBOAHUKOB.

Pabora anexTpudeckoro Toka. 3akoH Jxoyns—JIeHna. MomHOCTb 3IEKTPUUECKOTO
TOKA.

DJIEKTPOJIBIKYILIAsl CHUJIa U BHYTPEHHEE CONPOTHBJIEHUE UCTOYHHMKA TOKA. 3aKOH
Oma n71s1 ToTHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMmbIkaHue.

DneKkTpoHHasi MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTH COIPOTHUBIICHHUS
METAJLIOB OT TeMItepaTypsbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKkyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHASI IPOBOAUMOCTD MOIYITPOBOIHUKOB.
CaoiicTBa p—n-nepexona. IloaynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHAN TOK B PACTBOPAX U PACILIABAX IEKTPOIUTOB. DIEKTPOIUTHYECKAS
JUCCOLMANMs. DIEKTPOIIHU3.

DJIEKTPUYECKHNA TOK B rasax. CaMOCTOSITENbHBIM U HECAMOCTOATENBHBIA pa3ps.
Monnus. [1na3zma.

TexHuyeckne yCcTpoMCTBAa M MPAKTUYECKOE MPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE IPUOOPHI, JEKTPOOCBETUTEIbHBIC
npuOOphl, TEPMOMETP CONPOTUBIICHUS, BAKyyMHBIA JIMOA, TEPMUCTOPHI U
(oTOpE3UCTOPHI, NOJTYIPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuitbl TOKa U HAPSKEHHUS.

3aBUCUMOCTb COMPOTUBIIEHUS LIMJIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, TIJIOIAIN
IIONIEPEYHOr0 CEYEHUS U MaTepUaIa.

CMelaHHOe COeIMHEHNE POBOIHUKOB.

[Ipsmoe  wm3MepeHMe  ANEKTPOABMXKyHIEM  cuibl.  KopoTkoe — 3aMbIkaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTD BO3AyXa.

OIHOCTOPOHHSS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamophule pabomwi

N3y4deHne CMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne »neKTpOABMKYLIEH CHUJIbI HWCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anexrpoimsa.
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MexnpeaMeTHbie CBA3H

Nzydenne kypca ¢pusnuku 6a30Boro ypoBHs B 10 kimacce OCyIIeCTBIAETCS C YIETOM
COJIEpKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMHU MaTeéMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle  nousimus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO
NO3HAHMSL: SIBJICHUE, HAyYHbIH (DaKT, TUIOTE3a, (U3NYECKasl BEIMUYMHA, 3aKOH, TEOPHUs,
HaOJII0JICHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHHM, JHHEWHas (yHKUuWs, mapadona,
runep6oia, X rpapuKyd U CBOWCTBA, TPUTOHOMETPHUECKHE (QYHKIIMH: CHHYC, KOCUHYC,
TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI M HX
IIPOEKIMHU Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexaHuuyeckoe [BIKEHHUE B JKUBOM mpupojae, auddysus, ocMoc,
TEIUIOOOMEH JKHMBBIX OPIraHMW3MOB (BHUIBI TEIUIONEpENay, TEIJIOBOE pPABHOBECHUE),
ANEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW U Ta3oB,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, DJIEKTPOJIUTHYECKAS TUCCOLALINS, TAJIbBAHUKA.

l'eoepaghus: BnaxxHOCTh BO3AyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHuE ABMXKEHUN C HCIIOJIB30BAHUEM MEXaHM3MOB, YYeT
TPEHUs B TEXHUKE, MOIIIMIHUKH, MCIOJB30BAHUE 3aKOHA COXPAHECHUS HMIIYJIbCa B
TEXHUKE (pakeTa, BOJOMET U JpPyrue), ABUraTelb BHYTPEHHErO CrOpaHHs, MapoBas
TypOuHa, OBITOBOM XOJOAUJIbHUK, KOHIULIUOHED, TEXHOJIOTUU TOJyYEHHS] COBPEMEHHBIX
MaTepUaJiOB, B TOM YHUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKAs
3aluTa,  3a3€MJIGHHE  DJIEKTPONpPHOOpOB,  KCEPOKC,  CTPYWHBI  MpHUHTEp,
AJIEKTPOHArpeBaTENbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KVIACC

Pa3znen 4. JuekTpoauHaMuka
Tema 3. Maznummnoe noJie. IneKmMpoOMaAZHUMHAA UHOYKUUA

[TocTtossHHBIE MarHuThl. B3auMoaeHCTBHE MNOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosje. BekTop MarHUTHOW WHAYKUUU. [[puHOMI Cynepno3uiMyM MarHUTHBIX IOJIEH.
JInHnn MmarauTHOM MHAYKIMU. KapTuHa IMHUI MarHUTHOW MHYKIIUH TTOJISI TOCTOSTHHBIX
MarHuTOB.

MarnutHoe 1oJie IpOBOJAHMKA ¢ TOKOM. KapTuHa JUHUM WHIYKIIMM MarHUTHOTO
MOJIS1 JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOAHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaelicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOLyJIb U HallpaBJICHHUE.

Cuna JlopeHua, ee MOAyJib M HampaBlieHUE. [[BUKEHHE 3apsSiKEHHOM YaCTHIIbI
B OJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopera.

SIBiieHME PNEKTPOMArHUTHOW MHAYKUHMHU. [IOTOK BEKTOpa MarHUTHOM WHIYKLHH.
DIIEKTPOJABIKYIIAs CUJIa MHAYKIMHU. 3aKOH JIEKTPOMarHuTHoW nHaykuuu dapases.
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BuxpeBoe  3ieKTpUYECKO€  IOJIe.  OJEKTPOJABHKYINAs  CHJIa  MHAYKLHA
B IPOBOJHUKE, ABWKYILIEMCS MOCTYNATEIbHO B OJHOPOJTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTD. SBrienne CaMOUHIYKIMH. DNEKTPOABUKYIIIAS cuJia
CaMOMHAYKIUU.

DHeprusi MAarHUTHOTO TMOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHHYeCcKne yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSIHHBIE MATHUTHI,
ANEKTPOMArHUThI, SJIEKTPOABUTATENb, YCKOPUTEN AJIIEMEHTAPHBIX YACTULI, UHAYKIIMOHHAS
TeYb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE SIIEKTPOHHOIO ITyYKa MAarHUTHBIM MOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

B3aumopericTBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuiibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBIIeHUE AEKTPOMArHUTHON UHIYKIIUU.

[TpaBuo Jlenna.

3aBUCUMOCTh JJIEKTPOABMKYIIEH CWJIbl HHIYKIIMM OT CKOPOCTH HM3MEHEHUSA
MAarHUTHOT'O MOTOKA.

SIBiIeHME CAaMOMHYKIIVH.

Vuenuueckuii axcnepumenm, 1abopamopHule pabomol

N3yyeHne MaraHuTHOIO MoJist KATYIIKU C TOKOM.

UccnenoBanue AeiCTBUSA MOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHAYKIIHUH.

Paszpnes 5. KosreOanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUMHblE KOJ1€0AHUSA

Koneb6arenbnas cuctema. CBoOOHBIE MEXaHUUECKUE Koaebanus. ['apMoHnnyeckue
konebanus. [lepuon, yacrora, ammuTyaa u ¢asza konedanuil. IIpy>KUHHBIA MasgTHHK.
MareMaTtuueckuii MasiTHUK. YpaBHEHUE TrapMoHMYeckux kosieOanuid. IIpeBparieHue
SHEPTUHU MIPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
KOJie0aTeTLbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHUYECKUMH M DJICKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS OHHEPrUM B HUIACATHHOM
KoJIebaTeIbHOM KOHTYPE.

[IpencraBienre o 3aTyxaroluUx KojeOaHUsX. BBIHYXIEHHbIE MEXaHHUYECKHE
koJnebanus. Pezonanc. BeiHYK/I€HHBIC 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

ITepemennslil TOk. CUHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.
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Tpanchopmarop. IIpousBoncTBo, mepenaya U MOTPEOICHUE AIEKTPUUECKON
SHEPrud. OKOJOTUYECKHE PHUCKA NpPH MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
TEHEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanue [apaMeTPOB Kose0aTeTpbHON CHUCTEMBI (IpyKUHHBIHI
WIA MaTeMaTUYECKUNA MasTHUK).

Hab6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHUSL.

OcuummorpaMmsl - (3aBUCMMOCTH  CWJIBI  TOKa W HAalpsDKEHUS OT BPEMEHH)
JUIS 3IIEKTPOMAarHUTHBIX KOJIEOaHM.

Pe3oHaHnc mpu  DOCIEAOBATEIBHOM  COCAVWHEHWHM  PE3UCTOpa,  KaTYLIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinp TMHUM 3JEKTPOIIEpeIadHu.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnepoBanue 3aBUCUMOCTY NIEPUOJIA MaAJIbIX KOJIEOAHUW Ipy3a HA HUTU OT JJIMHBI
HUTHU U MaccChl Irpy3a.

HccnenoBanue MepeMEHHOTO TOKA B IIEMM W3 IOCIENI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 6OIHbL

Mexannueckue BOJIHBL, yCJIOBUS  pacnpocTtpaHenus. llepuon. CkopocThb
pacrpocTpaHeHus U IyIMHa BoJiHbL. [lonepeunsie u npoaoabHbIe BoJHBL. MHTEpdepeHims
1 qudpakiys MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. I['poMkocTth 3Byka. Beicora Tona. TemOp 3BykKa.

DJICKTPOMArHUTHBIE BOJIHBI. YCJIOBHUS M3JIYYCHHMS DJCKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B, v B anekrpomarHutHOW BoJHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXEHUe, TMpesioMJIeHUe, Mojspu3aius, audpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[lxama »>JIEKTPOMArHUTHBIX BOJH. IIpUMEHEHHE SJIEKTPOMATrHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI PaIUOCBA3U U TeNEBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JUWArHOCTMKA B TEXHUKE M MEAMUIMHE, paaap,
paguoNpUEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue B pacpoCTpaHEHNE MOTIEPEYHBIX M MPO0JIHHBIX BOJIH.

KomneOGmromieecs Teno kak HCTOYHUK 3BYKa.

HaOmnronenue otpaxeHus v IPeIOMIICHUS MEXaHUYECKUX BOJIH.
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Habmonenue narepdepeHunu u AUPpakiui MEXaHMYeCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M U 4acTOTOU
KOJICOaHUI.

HccnenoBanne CBOWMCTB 3JEKTPOMArHUTHBIX BOJH: OTpPaXEHUE, MpPETOMIICHUE,
noJsipuzanus, Tuppakuus, HHTepPepeHIHs.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMoauHelHOE pacCIpOCTPAHEHUE CBETA B OAHOPOIHOMN
cpene. Jyu cera. ToueuHblii MICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpaxkeHusi cBera. l[locTpoeHue u300pakeHU B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM IMOKa3aTelb
npenomiicHusi. I[lonmHoe BHyTpeHHee oTpaxenue. IIpegenbHbld  yros MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CroxxHbll cocTaB 6ernoro cBera. LIger.

Cobuparorniye U pacceuBaroIue JIUH3bl. ToHKas iuH3a. DOKYCHOE pacCTOSHUE U
OoNTHYECKas CuiIa TOHKOM JMH3bL. [locTpoeHue wu300pakeHuid B COOHMpAIOIIUX U
paccenBarommXx JuH3ax. DopMyna TOHKOW JIMH3BI. YBEJIMYEHHE, AAaBAEMOE JIMH3OM.

[Ipenens TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. Untepdepenus cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBUS
HaOJIOJICHUS MAaKCUMyMOB M MUHHUMYMOB B HHTEP(GEpPEHIIMOHHOW KAapTUHE OT JABYX
cuH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas perietka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB MPHU MaJICHUH MOHOXPOMATUUECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIICTKY.

[Tongapu3zanus ceera.

TexHudeckue yCTpONUCTBA U MPAKTUUECKOE TPUMEHEHHUE: 0UKH, JIyna, (hoToarnmnapar,
IIPOEKITMOHHBIN anmapart, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS
penieTka, moJisIpouI.

Jlemoncmpayuu

[IpsMonMHENHOE  PacHpOCTpaHEHWE, OTPAXKEHUWE W IPEJIOMIICHHE  CBETA.
OnTtuyeckre NpuOOpHI.

[TosmHOE BHYTpEeHHEE OTpakeHue. Moieib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenu MUKpOCKoTa, TeJIECKOIa.

Habmonenue nnrepdepeniuu crera.

Hab6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIICTKH.

HaOmnronenue nonsipuzaiuu cBeTa.
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Vyenuueckuii sxcnepumenm, 1a6opamopHule pabomol
N3mepenune nokaszaresns npeoMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300paKeHUH B JTUH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI cienUAJIbHON TEOPUU OTHOCUTEIBLHOCTH

['panuibl OPUMEHUMOCTH KJlacCMYECKOW MexaHuku. IlocTynmarel crnenuaibHOM
TEOPUU OTHOCHUTEJIHLHOCTH: WHBAPUAHTHOCTH MOJYJSl CKOPOCTH CBE€Ta B BaKyyMe,
MPUHINI OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMeIJICHHE BpPEMEHU U COKpalleHUe
JUIMHBI.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs3b MacCChl C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUS MOKOSI.

Pa3znen 7. KBanTroBas ¢pusuka
Tema 1. Inemenmovl K6AHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBsizu 3HEpruu (POTOHA C €ro YaCTOTOW. DHEPrus u
UMITYJIbC (POTOHA.

OtkpoiTue u ucciaegoBanue @otodddekra. Onbitel A.I'. CronetoBa. 3aKOHBI
dotordpdexra. VYpaBuenue DOitHmTeiiHa s doroddpdekra. «KpacHas rpanunar
doToaddekra.

JHaBnenue ceeta. OnbiTel [1.H. JleGenera.

XUMHYECKOE JICHCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTaHOBKE C IIMHKOBOM TIACTHHOM.

Uccnenosanne 3akoHOB BHeMIHETO (HoToddeKTa.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna 1o paccessHUIO 0-4acTHIIL.
[Tnanerapuas mozaens atoma. [loctynatel bopa. M3nydenue u nornorieHne GOTOHOB IPH
Iepexo/ie aToMa € OJTHOrO YPOBHSI SHEPIuu Ha Apyroil. Buasl cnektpoB. CHIeKTp ypOBHEN
SHEPrUM aTOMa BOJOPOAA.

BonnoBeie cBoucTtBa uyactun. Bomubl ne bpounsa. KopnyckysnsspHo-BOIHOBOM
Ty JIA3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3ITyYEHUE.

TexHuueckne yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: CIIEKTPAJIbHBIN aHAINA3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenue IIMHBI BOJIHBI 1a3epa.
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Habmronenue nuHeRYaThIX CIIEKTPOB U3TyUYCHHUSI.
Jlazep.

Vuenuueckuii sxcnepumenm, rabopamopHule pabomwl
Habmronenue nuHelyaToro cekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTkpeiTHE
pannoakTuBHOCTH. OnbIThl Pesepdopaa mo ompeneiaeHHio cocTaBa paguOaKTUBHOIO
n3iydyenus. CBoiicTBa anb(da-, 0era-, raMMa-u3iydeHus. BinsiHue paiioakTUBHOCTH Ha
KUBBIEC OPraHU3MBI.

OTtkpeiTHE TpoTOHAa M HeuTpoHa. Hykmonnas Mopenb sjapa ['eitzenOepra—
NBanenko. 3apsn siapa. MaccoBoe uucio sajapa. M30Tormsl.

Anb(a-pacnaa. DneKTpOHHBIA U MO3UTPOHHBIA OeTa-pacnaj. ['amma-uzinyyeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuiibl. JledekT maccel aapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEPCIEKTUBBI A1EPHOM
AHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHOU SHEPTETUKH.

OneMeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.

MeToap1 HAOIIOAEHUSI M pErHCTPaIK AJIEMEHTAPHBIX YaCTHII.

@yH/1aMEHTAJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nuecKOi KapTUHBI MUpA.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: JO3MMETp, Kamepa
BuiibcoHa, simepHblil peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CueTynK MOHU3UPYIOIINUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue TpeKoB YyacTull (M0 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUU U ACTPOPU3NKH

OTtanbl pa3BUTHS acTpOHOMHUHM. [IpUKIagHOE M MHUPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMMUM.

Bup 3Be3qnoro neba. Co3Bes3aus, spKUe 3BE3/1bl, IJIAHETHI, KX BUJIUMOE JBIKCHHE.

CosiHe4Has cucrema.

Counnne. ConHeyHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa 1 3Be3/. 3BE3/Ibl, UX
OCHOBHBIE€ XapaKTEPUCTUKHU. J[narpamma «CeKTpaIbHBIN KJIacC — CBETUMOCTBY. 3BE3/Ibl
IJIaBHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTD «MAacCa — CBETUMOCTBY ISl 3B€3]] TJIaBHOM
nocjaeAoBaTeabHOCTU. BHyTpeHHee cTpoeHue 3Be3n. COBpEeMEHHbIE MPE/ICTABICHUS
0 TIPOUCXOXKACHUHU U 3BOIONMU COJIHITA U 3BE3/. DTallbl )KU3HU 3BE3I.

Muieunstiii [1yTe — Hamia ["anaktuka. [Tonoxenne u nemxenune Coinia B ['anaktuke.
Tunbl ranaktuk. Paguoranaktuku u kBazapsl. UepHbIe IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa00Oma. PasOeranme ramgakTuk.
Teopus bosbiioro B3psiBa. PEIMKTOBOE U3ITyUYeHHUE.
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MacmrabHas ctpyktypa Beenennoit. MertaranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.
Vuenuuecxue nabnrooenus

HaGnroneHuss HEBOOpPYKEHHBIM TIJ1a30M C HCIOJIB30BAHHEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JIJIS1 ONIPEJEICHUS TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31sA CEBEpHOro MOJIyIIapus U SIPKUE 3BE31bI.

Habmronenus B reneckon JlyHsl, mianet, Maeunoro I1ytu.

006001 aonee NOBTOPEHUE

Ponb ¢u3uku ¥ acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMATbHOM
U 3TUYECKON cepax AESITENbHOCTH YEJIOBEKAa, pPOJIb U MECTO (PU3UKH U aCTPOHOMHUU
B COBPEMEHHOW HAy4HOH KapTHHE MHpPA, POJb (HU3MUECKON TeOpHH B (HOpMHPOBAHHUH
OpEICTaBICHUA O (U3NYECKOM KapTUHE MHUpPA, MECTO (PU3NYECKOM KapTHHBI MHpa
B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIe CBA3H

N3ydenue kypca Gusrku 6a30B0oro ypoBHs B 11 Kiacce oCylIecTBISETCS ¢ YYETOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€HM C KypcaMHU MaTEMaTUKH, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meoswcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUSA: SBJICHHUE, HAYYHBIM (PakT, Tumore3a, puanyeckas BEJIMUMHA, 3aKOH, TEOPHS,
Ha0II0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIUU:
CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M WX IMPOEKIMH HAa OCU KOOPIWHAT, CJI0KEHUE BEKTOPOB, MPOU3BOJHBIE
AJIEMEHTAPHBIX (YHKIUH, TPU3HAKU MOJ00US TPEYTOJILHUKOB, OTIPECICHUE TIOIAAN
IJIOCKUX PUTYp U 0Obema Tell.

buonocus: anexrpuyeckue sIBICHUS B )KMBOUM MPUPOJE, KOJIeOATeNbHbIE JBUKEHUS
B JKMBOM IPUPOJEC, OINTUYECKHE SIBJICHUS B >KUBOW NPUPOJAE, NCHUCTBUE paavalUU
Ha JKHUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEN,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUTMUYECKOUM PEIIETKH, CIICKTPAIbHBINA aHAJTHU3.

l'eocpagusa: mMarHUTHBIE TIONIOCA 3€MJIM, 3aJie’KM MarHUTHBIX pyaA, (HOTOChEMKa
36MHOM MTOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHU .

Texnonoeus: JHMHUM  DJIEKTPOIEpeNad, TIEHEpaToOp  IMEPEMEHHOIO  TOKa,
3JIEKTPOIBUTATEIb, MHIYKIIMOHHAS T1€Yb, Pafap, paaAuONPUEMHUK, TEIEBU30pP, aHTCHHA,
tenedon, CBU-nieus, mpOeKIMOHHBIH arnapaT, BOJIOKOHHAS ONTHKA, COJTHEYHAs OaTapes.

19



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHOrOo mpeamera «®Dus3mkay Ha ypOBHE CPEIHErO OOIIETOo
obpazoBaHusi (0a30BBIM YpPOBEHB) JIOHKHO OOCCHEUYUTh JOCTIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImqHOCTHBIE pe3yibTaThl OCBOCHMSI ydeOHOTro mpemMera «Dus3mka» ITOHKHBI
OTpakaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPAJUITMOHHBIM
IIEHHOCTSIM POCCHUHCKOro O0OIllecTBa, pacIIMPEHUE KU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B TPOILIECCE peaiu3allid OCHOBHBIX HAIPAaBICHU BOCIUTATEIBHOU
NEATEeIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpamaaHCKOro BOCIMTAHUSA

c(hOPMUPOBAHHOCTh TPAXKJTAHCKOM TIMO3UIIMK OOYyYaIoIIerocss Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

MIPUHSATUE TPATUIIUOHHBIX OOIIEYETIOBEUECKUX TYMAaHUCTUIECKHUX U IEMOKPATHUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPakAaHCKOTO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpPTaHU3AIINH;

YMEHHUE B3aMMOJEHCTBOBATH C COIMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUHU C UX
(GYHKIIUSAMHA 1 Ha3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOMW M BOJIOHTEPCKOM JEATEIBHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHUS:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE  OTHOLIEHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JIOCTH>KEHUSAM
POCCHICKHX YUYEHBIX B 001aCTH (PU3UKH U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CUTYallMI0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIC
B JICSITEIbHOCTH YYEHOTO;

OCO3HaHME JUYHOIO BKJIaJ|a B IOCTPOCHUE YCTOMYUBOTO OYyAYLIEro;
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4) 3cTeTHYECKOr0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas SCTETUKY HAYyYHOTO TBOPYECTBA,
npucyuero Gu3ndeckoil Hayke;

5) Tpy10BOI0 BOCIIUTAHMS:

MHTEPEC K pa3iu4HbIM cepaM MpoPecCHOHATBHON NIEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3MKOM M TEXHUKOI, yMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOp OynyIuen
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TUIAHBI,

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 0071aCcTH (PU3UKU
Ha MPOTSHKEHUHU BCEH JKU3HH,

6) 3K0J10rHYECKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOU KYJIbTYPbl, 0CO3HAHUE II100AILHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYILIECCTBJICHHUE JICCTBUI B OKPYKAIOIIEH CPEAe HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue omnbiTa AESITEIbHOCTH 3KOJIOTMYECKOM HANpaBJICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3BUKE;

7) HIEHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3HUUECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOILIECCE M3YyUCHUS
GU3UKKH  OCYIIECTBISTH  MPOCKTHYIDO UM HUCCJIEAOBATENBCKYIO  JIEATEIbHOCTh
WHJVMBHUIYaJIbHO U B TPYIIIIE.

B mnpouecce MOCTHXKEHUS JUYHOCTHBIX PE3YJIHTATOB OCBOCHHSI MPOTrPaMMBbI MO
bu3uKe U1 ypOBHS CPEAHETO 00IIero 00pa3oBaHus y 00yJarOIIUXCsl COBEPIICHCTBYETCS

SMOLMOHAJIbHBIN VHTEJUIEKT, MPEAIIONIararonum
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh IMOHMMATh CBOE 3MOLIMOHAJIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cdephl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpEryJIMpoOBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMH, BKIIOYAIOLIEH CTPEMJICHHE K JOCTUXKCHUIO LIEJIH
U ycrnexy, ONTHUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JCHCTBOBaTh, HMCXOJsS U3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAILHOE COCTOSIHHE
JIPYTUX, YUUTHIBATh €ro MPU OCYIICCTBICHUM OOIIEHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO
U CONEPEKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPauBaTh OTHOIIEHUS C
JIPYTUMU JIFOABMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIUKTHI.
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METAINPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe NeiiCTBHUS
Ba3oBble Jornueckue 1eMcTBUSA:

CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpPUBATh
€€ BCECTOPOHHE;

ONpPEACNATh UEIU JCATEIIbHOCTH, 3aaBaTh MApPAMETPbl W KPUTEPUH HX
JIOCTYOKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PacCMaTPUBAEMBIX (PU3NUECKUX
SIBIICHUSAX;

pa3pabaThiBaTh IUIAH pEUIEHUS NPOOJEMbl C YYE€TOM aHaliu3a HMEIOIIUXCS
MAaTEPUAIIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B ACATEIIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCIEACTBUMN AEATEIbHOCTH,

KOOPAMHUPOBATH U BBIMOJHITH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOIO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HEHHBIX IIPOOJIEM.

ba3zoBble ucciieoBarebCKue 1eMCTBUA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMH TMOHATHSAMH U METOJaMHU
(bu3nuecKol HayKu;

BJIQJICTh HaBbIKAMHU YYEOHO-MCCIIEAOBATENBLCKOW M TMPOEKTHON JESTEIHHOCTU B
00JyacTu PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY MTOMCKY METOJIOB
pemieHuss 3amad  (U3MYECKOTO COJEP)KaHMs, TNPUMEHEHHUIO PAa3JIMYHbIX METOOB
MIO3HAHUS;

BIQJCTh BUJAMHU JCSATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, TPEOOPA30BAHUIO ¥ MPUMECHECHHIO B PA3TUIHBIX YICOHBIX CUTYAIUAX, B
TOM YHUCIIE TIPHU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh IPUYNHHO-CIIEJICTBEHHBIE CBSA3U U aKTyalM3UpPOBATh 3a/1a4y, BhIABUTATh
TUTIOTE3Y €€ PEIICHUs, HAaXOUTh apTYMEHTHI JJI I0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3WPOBaTh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d pPe3yJbTaThl, KPUTHUCCKH
OIICHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

cTaBUTh ®  (GOpMyIuUpoBaTh COOCTBEHHBIC 3a7aud B  0Opa30BaTEIBHOU
NEATETHLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH,

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

yMETh TEPEHOCHTHh 3HaHWUA 1O (U3UKE B MPAKTHUYECKYH0  O0O0JacTh
KU3HECATEIILHOCTH,

yMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, ITPEIaraTh OpUTrHHAIBHBIC TTOIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.
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Pab6ora ¢ undopmanmeii:

BIIQZICTh HaBBIKAMU TOJNy4eHHUs HWHPOpMaAIruu (U3HYECKOTO  COACPKAHUS
U3 HWCTOYHHKOB PAa3HBIX THIIOB, CaMOCTOSTEIBLHO OCYIIECTBISATH IIOMCK, aHau3,
CHUCTEMATH3AlMI0 ¥ HWHTEPIpeTauio WHGOPMAIMK Pa3InYHBIX BUIOB H  (opm
MIPEICTABIICHHUS;

OIICHMBATh JIOCTOBEPHOCTh HH(POPMAITUH;

MCIIOJIh30BaTh CpPeACTBa MH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHA B
pPEIICHUM  KOTHUTHBHBIX, KOMMYHHKATHBHBIX MW  OPraHHM3allMOHHBIX  3aJ1a4y C
coOmro/ieHieM  TpeOOBaHWM  SPrOHOMHUKHM, TEXHUKH O€30IaCHOCTH, THTHCHBI,
pecypcocOepexeHurs, TMPaBOBbIX W OTUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0€e30I1aCHOCTH;

co37aBaTh TEKCThI (PU3UUYECKOTO COJAEPkKAHUS B PA3NIMUHBIX (hopMaTax C y4ETOM
Ha3HaYeHUs HMHPOPMAIMM U ICJICBOM ayJAWTOpPHUU, BBIOMpas ONTHMAaIbHYIO (GopMy
MIPEACTABICHHS ¥ BU3YaTH3allNN.

KoMMmyHuKkaTUBHBIE YHMBepPCAJbHbIE Y4yeOHbIE JeHCTBHS

O0menne:
OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEILHOCTH;
pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX

CpEACTB.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHHON U WHANBUAYATbHON PaOOTHI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUH C yU€TOM OOIIUX UHTEPECOB,
Y BO3MOKHOCTEHN KaXJI0T0 WICHA KOJUICKTHBA;

MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBUS T10 €€ IOCTHXKEHUIO: COCTABJIATD IUJIaH AEUCTBUN, PACIIPEIECIIATh POJIU C YUETOM
MHEHUI yYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO yYaCTHMKA KOMAaHJbI B OOIIHii
pe3yiabTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  IPOEKThI, OIEHWBAaThb MIAEW C TIO3UMLUHAM HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JTUYHBIX CUTYaIUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIEe NeHCTBUA
Camoopranm3amnus:

CaMOCTOSITEIILHO OCYIIIECTBIIATH TO3HABATEIHHYIO IEITEILHOCTh B 00J1aCTH (DUBHKHU
Y aCTPOHOMMH, BBISIBJISITH TTPOOJIEMbI, CTABUTH U (POPMYTUPOBATH COOCTBEHHBIC 3aayH;
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CaMOCTOSATENIbHO COCTaBIIATh IUIaH PEUIEHUS PaCUETHBIX M KAYeCTBEHHBIX 33]aY,
IUIaH BBINOJHEHUS NPAKTUYECKOM padOThl € YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUYTCHHI;

JABAaTh OLICHKY HOBBIM CUTYyalUsIM;

paciupsTh paMK1 yu4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieJ1aTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €70, OpaTh Ha ce0sI OTBETCTBEHHOCTh
3a pEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMHUPOBAHUIO M TPOSBICHUIO IPYAUIIMH B 00JacTU (PU3HKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTHBBI B JACSATEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJICTh HAaBBIKAMU IO3HABATEIbHONU PeIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUIA;

HCIIOJB30BaTh MPUEMBbl peIeKCUM Jisl OLEHKH CHUTyalldd, BhIOOpa BEPHOIO
peleHus;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apPT'YMEHTHI IPYTUX MPU aHAIU3E PE3YyJIbTaTOB JACSTEIbHOCTH.

IIpunsaTHE ceOs U APYTrUX:
MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
MIPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPU aHATU3E PE3YJIbTAaTOB JEATCIIBHOCTH;
PU3HABATH CBOE MPABO M MPABO JAPYTUX HA OIMIUOKY.

HPEIMETHBIE PE3YJIbTATDBI

B mpouecce uzydeHuss kypca kypca ¢usuku 06azoBoro ypoBHda B 10 Kiacce
oOyyJarouuiicss HAyYuTCs:

JEMOHCTPUPOBaTh HAa MpUMEpax pojdb M MecTo (QU3UKUM B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YyHOM KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHUKHU
Y TEXHOJIOTUH, B PAKTUYECKON IESATEIIBHOCTH JIIOJIEN;

YUUTBHIBaTh  TPAHULIBI  NPUMEHEHUS  HM3YYEHHBIX  (U3MUYECKHUX  MOJEJNEH:
MarepuanbHas TOYKa, WHEpIHMalbHAas CHCTEMa OTCYeTa, a0COJIIOTHO TBEPAOE TENO,
WJCaNbHbIA Ta3, MOJEIW CTPOCHUS TIa30B, JKMIKOCTEM W TBEPABIX TEJ, TOYECUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (MPOLECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUU CTPOCHHS  BEIIECTBA
U DJIEKTPOAMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJMHENHOE IBUKEHUE,
CBOOOJIHOE TaZieHUE TeJl, JBUKEHHUE MO0 OKPY>KHOCTH, MHEPLUS, B3aUMOJICUCTBUE Tell,
nuddy3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHUE KUIKOCTEN U TBEPABIX TEJI, U3MEHEHUE
oO0beMa Tel MNpH HarpeBaHUM (OXJAXIECHHH), TEIJIOBOE pPaBHOBECHE,
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HCHapeHne, KOHICH ALK, IUIABJIEHNUE, KPUCTAIUIN3ALUS, KATIEHUE, BIAXXHOCTh BO3AyXa,
IIOBBILICHNE NABJICHUS ra3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYZAE, CBSI3b MEXKIY
IapaMeTpaMMu COCTOSIHHS Ta3a B HM30IPOLIECCaX, JIEKTPU3ALMA TEJ, B3aMMOJEWCTBUE
3apsI0B;

OMHCHIBATh MEXAaHWYECKOE JBMKCHUE, WCIONIB3ysSd (HU3NdecKne BEITUIUHBI:
KOOpAWHATA, MyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUiIa, UMITYJIbC
Tena, KWHETHUYeCKas OJHEprusi, MOTCHIMaIbHAs JSHEprus, MeXaHudeckas paboTa,
MeXaHWYeCKass MOITHOCTh; TP ONMHUCAHWH MPABHIIFHO TPAKTOBATHh (PU3MUECKHUN CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX O0O3HAYCHUS W CAWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUYUHAMY;

ONKMCHIBATh U3YYEHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIEC SIBJICHUS, UCTOJIb3YS
¢du3nUecKre BEIMYMHBI: JIaBJICHUE Ta3a, TEMIIepaTypa, CPEIHsS KHHETHIECKasT SHEPT s
XAa0TUYECKOTO  JBWJKEHHUS MOJIEKYJ, CpPEOHEKBagpaTU4YHas CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS 3HEprusi, padoTa raza, KO3()pPUIUEHT MOJE3HOTrO
JNEUCTBUSL TEIJIOBOI'O JIBUTATEJIsI; MIPU OMHCAHWU MPABWIBHO TPAKTOBATH (PU3UUECCKUIM
CMBICJT UCTOJIb3YEMbIX BEJIWYUH, UX O003HAYEHUS U €IUHUIILI, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMUUHY C IPYTUMU BEJIMUNHAM;

ONMUCBHIBATh M3YYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEHIECTBA M DJIECKTPUYECKHUE
ABJIEHHS (IIPOLIECCHI), HMCHOJIb3Ysl (DU3UUECKUE BEIMYMHBL: BJIEKTPUUYECKUN 3apsf,
ANEKTPUUYECKOE T0JI€, HAPSIKEHHOCTD MOJIs, MOTEHIHAN, Pa3HOCTh MOTEHIUAIIOB; IPU
OMHMCAHUM TPABWIBHO TPAKTOBATh (HU3MYECKUN CMBICI HCIIOJIb3YyEMbIX BEIMYUH, UX
0003HauEHUS U €IUMHUIIBI, YKA3bIBaTh ()OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMHU BEJIIMYHHAMU;

aHAIM3UPOBATh GU3HUECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3YSI (PU3NYECKUE 3aKOHBI
U OpuHLOMOBL 3aKkOH BcemupHoro tsarorenus, I, II u III 3axkonbr HeroToHa, 3axoH
COXpAaHEHUS MEXAaHWYECKOW SHEpPruu, 3aKOH COXPAHECHHUS UMITYyJIbCa, MPUHIUII
CyNEepHo3WLIMK CWJI, TPUHIMI PAaBHONPABUS HWHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUSI BEILECTBA, I'a30BBIE€ 3aKOHBI, CBS3b
CpelHeW KWHETUYECKOW SHEPrMHM TEIUIOBOTO JIBIJKEHHSI MOJIEKYJ € aOCONIOTHOM
TEMIIEPATYPOil, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS SJIEKTPUUYECKOIO
3apsna, 3akoH KyioHa, mpu 3TOM pa3iudarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €O
MaTEMaTUYECKOE BhIPAKEHUE U yCIIOBUS (TPaHUIIbI, 00JaCTH ) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPUHIIMIBI JCHCTBUSA MAIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUS HUX O€30MacHOr0 HCHOJb30BAHUS B IMOBCEIHEBHOMN
KU3HH,

BBITIOJTHSITh YKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3NUECKUX SIBJICHUN U MPOIIECCOB
C HCIMOJIb30BAHUEM TIPSIMBIX, WU KOCBEHHBIX HM3MEPEHUM, TPU ATOM (POpMYIUpPOBaAThH
npoOjieMy/3aa4y W THUIOTE3y Y4Ye€OHOTO OHKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEAJI0KEHHOTO0 000PYI0BaHMUS, IPOBOJIUTH OIBIT U (DOPMYJIUPOBATH BHIBOJIHI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC M3MEPEHHUs (PU3NUECKUX BEIUYUH, MPU ATOM
BBIOMpAaTh ONTUMAIBHBIM CIOCOO M3MEPEHUST W UCIOJIb30BaTh H3BECTHBIC METOJbI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;
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MCCJIEIOBATh 3aBUCUMOCTH MEXy (HU3MYECKUMHU BEIMYUHAMHE C MCTIOIb30BAHHEM
IPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PHKCHPOBATh PE3yIbTaThI
MOJIyYCHHOW 3aBHCHMOCTH (DPU3MUYSCKHMX BEIMYMH B BHJEC TaOIUIl U TpadUKOB, ACIATh
BBIBOJIBI 1O PE3yJIbTaTaM UCCIICIOBAHMUS,

coOJTI0/1aTh IIpaBUIIa 0€30IIaCHOTO TPYAa P MPOBEICHUHN UCCIICIOBAHUN B paMKax
y4eOHOTO DIKCIIEPUMEHTa, YUeOHO-UCCIAEAOBATEILCKOM W TPOSKTHOW ACATEIBHOCTHU C
HCITOJIh30BAaHNEM N3MEPUTEILHBIX YCTPOHUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

peraTh pacyeTHBIC 3a/Jaud C SIBHO 33JaHHON (U3MUECKOW MOJEINBI0, MCIIOIb3YS
¢u3nUecKrue 3aKOHBI W TPUHITUIIBI, HA OCHOBE aHalM3a YCJOBHS 3a/ladyd BBIOMPATH
(U3HYECKYIO MOJIENb, BEIACIATH (PH3NUIECKUE BETUIHHBI U (POPMYJITBI, HEOOXOIUMBIC JIS
€€ pEeIICHHsI, TPOBOJUTh PACUYEThl M OICHUBATH PEATLHOCTH IMOJIYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUUHBL;

permaTrh KadeCTBEHHBIC 3aadyd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUYHUBYIO
IIETIOYKY PACCYXKIACHUH C WCIOJIb30BAaHUEM HW3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (QU3NYECKUX SIBJICHUM;

UCIIOJIb30BaTh TPH PElIeHUH Y4YeOHBIX 3ajlad COBPEMEHHBbIC HH(OPMAIIMOHHBIC
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTypPUPOBAHHUS, HWHTEPIPETAIlUd W MPEJCTaBICHHS
y4eOHOM U HAYYHO-TIOMYJIIPHOM MH(OPMAIIMH, TTOJTYUYeHHON U3 Pa3TUIHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyr HHGOPMAIIHIO;

MPUBOANTHh TPUMEPHI BKIATa POCCHUCKUX M 3apyOeKHBIX YUCHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH H
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHYECKHUE 3HAHUSA IO (U3UKE B IMOBCECIHEBHON >KU3HM IS
obOecrieueHrss 0O€30MACHOCTM TMpPHU OOpalleHuu ¢ MNpubopaMu €M TEXHUUECKUMU
YCTPOWCTBAMH, IS COXPAHEHHUS 370POBbS M COONIOACHHS HOPM DKOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TPYyMIE C BBHITIOJIHCHUEM Pa3IMYHBIX COIMATILHBIX POJICH, IJIAHUPOBATh
paboTy Tpynmbl, pAMOHATBLHO pACHpEAeNIiaTh OOSI3aHHOCTH W IUIAHUPOBATh
NEATEeIIbHOCTh B HECTAHAAPTHBIX CUTYaIIUsIX, OIICHUBATh BKJIAJl KaXKJI0T0 U3 YUaCTHUKOB
TPYIIIIBI B pEeIIEHUE pacCMaTPpUBAEMOU MTPOOIIEMBI.

B nporiecce u3ydenus kypca ¢puszuku 6a3oBoro ypoBHs B 11 Kiacce o0ydarommiics
Hay4UTCS:

JIEMOHCTPUPOBATh HA TpPUMEpAX pojab U MecTo (Gu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU
W TEXHOJOTHM, B IPAKTUYECKOM MNEATEIbHOCTH JIFOAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YUYEHHBIX (PU3UYECKUX MOJIETeH: TOYCUHBIN
AJIEKTPUYECKUN 3apsijl, JIyd CBETa, TOUEYHBbIM MCTOYHUK CBETA, SIICPHAS MOJEIb aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO si/Ipa MPU PENICHUH (PU3NYECKHUX 3a]1a4;
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pacno3HaBaTh (PU3NYECKHE SIBICHUS (MPOLECCh) U OOBICHATH UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKH W KBAHTOBOM (PU3MKH: BJIEKTpUYECKas MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JACHCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, 3JEKTPOMAarHUTHas WHAYKIHS, ACHCTBUE MAarHUTHOTO TMOJIA HA MPOBOJHUK
C TOKOM ¥ JBIDKYIIMHCA 3apsij, OJJCKTPOMAarHUTHbIE KoOJIeOaHWsI ¥  BOJIHBI,
NPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKCHHE, TPeJIOMIICHIE, HHTEp(epeHIIHs,
IUQpPaKkIs W TOJSIpU3alus CBeTa, AMCIEpPCHs cBeTa, (hoTodnexTpuueckuit 3dpdext
(boToaddexT), cBeToBoe AaBieHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! paIMOAKTUBHOCTD;

OMKCHIBATh W3YYCHHBbIC CBOMCTBA BellecTBa (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEJ) U 3JIEKTPOMArHUTHBIE
ABJIEHUS (IPOLIECCH), UCTIONb3YsI (PU3NYECKUE BEIMUMHBL: JIEKTPUUECKUN 3apsl, cuiia
TOKAa, OJJIEKTPUYECKOE HAIPSDKEHUE, DIIEKTPUYECKOE COINPOTHUBIICHHE, Pa3HOCTh
MOTEHIUAJIOB, JIEKTPOABUKYIIAs CUjla, padoTa TOKa, MHAYKIUS MAarHUTHOTO TOJIsA, CHJIA
Awmrnepa, cuna JlopeHna, HHIYKTUBHOCTb KaTyUIKH, OJHEPIHsl 3JIEKTPUUECKOTO
Y MarHUTHOTO MOJIEW, IEPUO]] M YACTOTa KoJieOaHUil B K0J1e0aTeIbHOM KOHTYpE, 3apsiji U
cuja TOKa B MPOLECCEe TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWil, (PoKycHOe
paccTosiHUE W ONTHYECKas CUJla JIMH3blI, NpPU OIUCAHUM NPABWIBHO TPAKTOBATh
(pU3HYECKUI CMBICT UCTIOIb3YEMBIX BETUYMH, UX 0003HAYEHUS U €UHUIIbI, YKa3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUUHY C JPYTMMH BEITUUMHAMU;

ONKCHIBATh U3YUEHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCIIONb3Ys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTUS
U UMITyJIbC (POTOHA, IEPHOJ MOJTypaciiaa, SHEPTUs CBSI3U aTOMHBIX sJIep, IPU ONHUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIb3YEMBIX BEIUYHH, UX 0003HAYEHUS U
€MHHULIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINME JAHHYIO (PU3NYECKYIO0 BEIMUUHY C
APYTUMHU BETMUYMHAMU, BBIYUCIIATH 3HAYE€HUE (PU3NUECKON BEJTMUMHBI,

aHAIM3UPOBATh PU3HUECKHUE MPOIIECCHI U SBJICHUS, UCNIOJIB3YSI (PUINYECKUE 3aKOHBI
Y IPUHLUIBE: 3aK0H OMa, 3aKOHBI MOCJIE0BATEILHOTO M MapaiieIbHOIO0 COSAMHEHUS
IIPOBOAHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH AIEKTPOMAarHUTHOM WHIYKIHMH, 3aKOH
OPSMOJIMHEWHOTO PACIpPOCTPAaHEHMsI CBETa, 3aKOHbl OTPaXXEHUS CBETa, 3aKOHbI
IPEJIOMJICHUS] CBETa, ypaBHeHUEe OuHITelHa nis doTtodrddexra, 3aKOH COXpaHEHUS
SHEPIUU, 3aKOH COXPAHEHHUS MMITYJIbCa, 3aKOH COXPAHEHMS BJIEKTPUYECKOTO 3apsa,
3aKOH COXpaHEHHs] MacCOBOTO YHCIa, TOCTYaThl bopa, 3aK0oH painoaKTUBHOTO pacnaja,
Opyd 3TOM pasauyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPAKEHUE U yCIIOBUA (TPpaHULIbI, 0071aCTH) IPUMEHUMOCTH;

OTIpEe/ICIIATh HANpaBJICHHE BEKTOpPA MHAYKIMHM MArHUTHOTO IOJISI MPOBOJHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh M ONMCHIBATh M300pa’KE€HUE, CO3/1aBa€MOE€ TUIOCKHM 3€pKaJIoM, TOHKOMN
JIMH30M;

BBITOJIHATH SKCIIEPUMEHTHI M0 UCCIIEOBAHUIO (DU3HUECKUX SBJICHUN U MPOIIECCOB
C MCHOJIb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHHIl: mpu 3TOM (HOPMYIUPOBATH
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npoOsiemy/3agady W THUINOTE3y Yy4eOHOTO DJKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
PEII0KEHHOT0 000PYI0BaHHUS, TPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISIT MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIIMYUH, TIPU 3TOM
BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M HCIIOJIBb30BATh W3BECTHBIE METOIBI
OILICHKHU MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBaTh 3aBUCUMOCTH (U3MYECKUX BEIUYMH C HCIOJIH30BAHUEM MPSMBIX
U3MEpPEHUIl: TpHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHI
MOJIy4YeHHON 3aBUCHUMOCTU (PU3MUYECKHUX BEIMYMH B BUJE TaOIUIl U TpaduKoB, 1enaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIIECTOBAHMS,

coOro1aTh IpaBuiIa 6€30MacHOTO TpyAa MPHU NPOBEICHUU UCCIIEIOBAHUN B paMKax
y4eOHOTO JKCIEPUMEHTA, YUEOHO-UCCIIEN0BATEILCKOW U MPOEKTHON NESITEIbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyAOBaHNUS;

pemaTh pacyeTHBIC 3a7aud C SIBHO 3aJaHHOW (DU3MUECKON MOJENbI0, WCMOJIb3Ys
(u3nyeckue 3aKOHbl U TMPHUHIMIIBI, HA OCHOBE aHalM3a YCIIOBUS 3aJaud BBIOMPATH
(pU3HYECKYIO MOJIENb, BBIACIATh PUINYECKUE BETUUUHBI U POPMYJIbI, HEOOXOUMBIE TS
€€ pellIeHusl, IPOBOAUTh PacyeThl U OLEHUBATh PEATBHOCTH MOIYYEHHOI'O 3HAUYEHUs
(pu3nYECKON BETNUYHUHBI;

pemarh KadyeCTBEHHBIC 3a/ladd: BBICTPAMBATh JIOTUYECKH HETMPOTHBOPEUYUBYIO
LENOYKY PacCyKIEHUI C HCIOJb30BAaHUEM H3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEM
1 (PU3UYECKUX SIBICHHIA;

UCIOJIb30BaTh NPU PEIICHUU Y4YeOHBIX 3a7au COBPEMEHHbIE HH(OpPMAaIOHHBIE
TEXHOJIOTMHM JJI1 TIOUCKA, CTPYKTYpUPOBaHHWS, HHTEPHPETAMU U TMPEJCTABICHUS
y4e0HOI ¥ HAyYHO-TIOMYJISIPHON NH(OPMAaIINH, TOJYISHHON U3 pa3InIHBIX HCTOYHHKOB,
KPUTHYECKH aHAIM3UPOBATh MOTyYaeMyo HH(popmMalnio;

OOBSCHATh NPUHLHUIIBI JEUCTBUS MAaIlUH, MPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUYEHbIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KU3HH IS
oOecrieueHrss 0O€30MACHOCTH TMpPHU OOpalleHnd ¢ NpudopaMu W TEXHUYECKUMU
YCTpOMCTBaMH, MAJisi COXpPAHEHHUS 3/I0pOBbS M COOJIOACHHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpEIE;

paboTaTh B rpyNIe C BHIMOJIHEHUEM Pa3IUYHBIX COIMANBHBIX POJIeH, TUTAaHUPOBATh
paboTy Tpymmbl, palMoOHaIbHO pACIpEeNesaTh OO0S3aHHOCTH W  IUIAHUPOBATh
JEeSTEIbHOCTh B HECTAHIAPTHBIX CUTYAIIHsIX, OIICHUBATh BKJIa/ KXXIOTO U3 YIaCTHUKOB
IpyNIbl B PEeLIEHUE paccCMaTpUBAEMOM MPOOIEMBI.
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TEMATHUYECKOE INIAHUPOBAHHUE'

10 KJIACC
HaumenoBanue
Ne OcCHOBHBIE BUJIBI €S TETLHOCTH
pa3zesnoB U TeM [TporpammHoe conepkanue
n/m 00yYarommxcs

y4eOHOTO MpeaMeTa

Pa3znes 1. @®u3nka ¥ MeTOAbI HAYYHOI'O MO3H

aHuA

1.1 | ®usuka u MeTOIBI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yyeHne Hay4HbIX (AMIIUPUUYECKUX

HAy4YHOTI'O IO3HAHUS Hayunble MeTO/IBI IO3HAHUS Y TEOPETHYECKHUX ) METOJI0OB ITO3HAHHUS
OKPY’KaIoILEro MUpA. OKPY’KaIOILIET0 MHUPA.
Ponsb s3xkcnepumenTa u Teopun OO0cy>xaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IIPUPOJIBI. (du3nYECKUX 3aKOHOB U TEOPHIl.
DKCNEepUMEHT B (PUBHKE. PaboTa B rpymnmne 1no noaroToBke
MopaenupoBanue puznueckux KOPOTKHUX COOOIICHHI O POJIK U MECTE
SIBJICHUM U TIpo1ieccoB. HayuHbie (GU3UKY B HAYKE U B MPAKTUYECKOU
runote3bl. u3nuecKue 3aKOHbI JeSATEIbHOCTH JIIOJIEH.
U TeopuH. ['paHuIpl NpUMEHUMOCTH | JIeMOHCTpanys aHAJIOTOBBIX
¢u3nueckux 3akoHOB. [IpuHIUN U HA(PPOBBIX U3MEPUTENBHBIX
COOTBETCTBHUSI. puOOPOB, KOMIBIOTEPHBIX JATYUKOB.
Ponw u MmecTo dpusnku OcBoeHNEe OCHOBHBIX MPUEMOB pa0OThHI
B (hOpMHPOBAHUH COBPEMEHHOU ¢ uudpoBoi madboparopueil no pusrke
Hay4YyHOU KapTHUHbI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazaeny 2

' TIpu paspaborke paboueii POrpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOYKHOCTH HCIIOJIB30BAaHMS DJIEKTPOHHBIX (LH(PPOBBIX)

00pa30BaTeIbHBIX PECYPCOB, SBISIONUXCA YIeOHO-METOAMYECKUMHI MaTepHaaMHt, COJIep>KaHHe KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUU.
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Pasznena 2. Mexanuka

2.1

KunemaTtuka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTcuera.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )
Y YCKOPEHHE MaTEPUATIbHON TOUKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduky 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH

Y IEPEMEILICHUSI MaTepUATbHON
TOYKH OT BPEMEHH.

CBoOoaHOe majieHre. Y ckopeHue
CBOOO/THOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHe MaTepUAIbHON TOUKH
110 OKPY>KHOCTH C IIOCTOSIHHOM

10 MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JITHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOparieHus.

[enTpOCTpEMUTEIBHOE YCKOPEHHUE.

TexHnYecKne yCTpOrUCTBa

[IpoBeneHue 3KCIEPUMEHTA: U3YUEHUE
HEPABHOMEPHOTO IBUKEHUS C LIEJIbIO
OINpPEEICHUS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSMH, IPOUJIEHHBIMU TEJIOM

3a MOCJIeA0BaTENIbHBIE PABHBIE
MIPOMEKYTKHA BPEMEHU

IIPU PaBHOYCKOPEHHOM JIBH>KEHUU

C HA4aJIbHOW CKOPOCTBIO, PABHOW HYIJIIO;
M3YUYCHHE IBUKEHUS IIApUKa B BI3KOU
KUIKOCTH; U3YUEHHE JIBH>KCHHUS TENa,
OpOILIEHHOTO TOPU30HTAIIBHO.
OOBbsicCHEHUE OCHOBHBIX TPUHIUIIOB
JICVUCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIUJOMETp, LEIHbIE

Y pEeMEHHBIE TTepejauu IBIOKCHUS;

U yCIIOBUM WX 0€30MacHOT0
UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3ZHHU.

Pelenue pacueTHbIX 3aa4 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KHHEMaTHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCHUMOCTEN KMHEMAaTUYECKHUX
BEJINYMH OT BPEMEHHU

JUJIS. PABHOMEPHOTO
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Y IPAKTUYECKOE IPUMEHEHUE:
CIUJIOMETP, ABUKEHHUE CHAPSI0B,
LICIIHBIEC ¥ PEMEHHBIE NIepe1aun

Y PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBYKCHHSL.

Pacno3naBanue puznuecKkux sBICHUN
B YUEOHBIX OIBITAX M OKPY>KaroIIeih
YKU3HH: PABHOMEPHOE

1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOHOE TTaJiCHUE TEII,
JIBIDKCHHUE 10 OKPY>KHOCTH.

Onucanye MEXaHUUECKOTO IBHKECHUS
C UCITOJIb30BaHUEM (PU3MUECKUX
BEJIMYMH: KOOPJUHATA, ITyTh,
MepeMeIeHHE, CKOPOCTh, YCKOPEHHUE.
PaGoTa B rpymnmax mnpu miaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETAINH
PE3YJbTAaTOB OIBITOB 1 aHAJIN3E
JIOTIOJIHUTENILHBIX HCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuyKka

[IprHIMI OTHOCHTEIBHOCTH
lNanunes. [lepsbiii 3akoH HproTOHA.
NuepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [lpuHnun
CyIepro3uunu cui. Bropou 3akoH

Hprorona 1y MmaTepuaibHON TOUKMU.

Tpernii 3akoH HeroToHa

JUTSI MATEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAs CKOPOCTb.

CpaBHEHME MacC B3aMOJICUCTBYOIIUX
TeJl.

W3y4eHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT fehOpMallii; CpaBHEHHUE
CHJI TPEHUS TTOKOSI, KAUCHUS

U CKOJIB)KECHHUSI.

OObsicHEHUE HEBECOMOCTH.
IIpoBeneHue 3kcnepuMeHTa:
WCCJIEIOBaHHE 3aBUCUMOCTH CHJII
YIPYTOCTH, BOSHUKAIOIIUX

B MPY>KUHE U PE3UHOBOM 00pa3sIie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buapl TpeHus (oKos,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKEHUS U cujia
TpeHus nokos. Koappuuuent
TpeHus. Cuia COpOTUBIICHUS
MIPH IBMKEHHUH TeJa B KUIAKOCTH
WIIN rase.

ITocTynarenpHOE 1 BpalaTenbHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [ledo cunbl. YcnoBus
paBHOBECHs TBEPAOTO Tea.
TexHuyeckue yCTponucTaa

U IPaKTUYECKOE TPUMEHEHUE:
HOJIIIUITHUKH, IBUKECHHUE
UCKYCCTBEHHBIX CITyTHHKOB

OT uX JedopMalnu; n3ydeHue
JBIDKCHUS OpYyCKa 10 HaKJIOHHOM
IIJIOCKOCTH; MCCJIEIOBaHUE YCIOBUM
pPaBHOBECHUS TBEPOTO TeJla, UMEIOIIETO
OCh BpAIIICHUH.

OOmbscHeHHEe 0COOCHHOCTEH
PAaBHOMEPHOTO U PaBHOYCKOPEHHOT'O
MPSMOJIMHEHHOTO JIBHKCHUS,
CBOOOIHOTIO MaACHHUS TEM, IBMKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMHUPHOTO TATOTCHUSL.
OOBsICHEHNE OCHOBHBIX MPUHIIMIIOB
JIENCTBYS MOAIIAITHUKOB U UX
MPAKTUIECKOTO MTPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemrenne pacueTHbIX 33124 C SBHO
3aIaHHOUN (PM3UYECKON MOJIEITBIO

C HCI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT TMHAMHUKHU.

PacrosnaBanue GpU3NYECKUX SIBJICHHM
B y4€OHBIX OMBITaX U OKPYKAIOIIEH
’KU3HH: MHEPIINSI, B3AUMO/ICHCTBHE TEJI.
AHanu3 GU3NIECKUX MPOIIeCCOB

U ABJIEHHUH C UCHOJIL30BaHUEM 3aKOHOB
Y TIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
tarorenus, I, I u I 3akonsl HeroToHA,
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IMPUHOUII CYIICPIIO3UITUKU CUJI, IIPUHITUII
PaBHOIIPABHOCTHU MHCPUHAJIBHBIX
CHCTCM OTCUCTA

23

3aKOHBI COXPAHEHUS
B MEXaHUKE

Nmnynbec maTepuanbHON TOUKU
(Tena), cuCTEMbI MaTepUATIbHBIX

Touek. UMITyJIbC CUITBI M U3MEHEHUE
HMMITYJIbCA TEJIA. 3AKOH COXPAHCHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Pabota cuiabsl. MOIITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepUaIbLHON TOUKHU. Teopema
00 M3MEHEHUN KHHCTHYECKOM
SHEPTHUH.

[TorenuuanbHas SHEPTHSL.
[TorenuuanbHas 3HEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenuunanbHasg YHEpPrus Tena
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
IToreHnmansHbIC U
HETIOTCHIMANbHBIC CUJIBL. CBSI3b
pabOThl HEMOTEHITUATBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXaHUYECKON
SHEPTHH.

Ynpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[IpoBeneHue 3KCIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYToro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U1 pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOI SHEPruu Tela

Ha IMPUMEpPE PaCTHKEHUS PE3UHOBOIO
KIyTa.

OneHka aOCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYHH.

Pemenune pacueTHbIX 3a1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT IMHAMUKU U 3aKOHOB
COXPAHEHUH.

Pemenne kauecTBEHHBIX 33124

C OMOPOM Ha U3yUEHHBIE B pa3jiesie
«MexaHrKay 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKHUE SBIICHUA.

OnucaHne MEXaHUYECKOTO IBUKEHHUS

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: UMITYJIbC TEJIa, KHHETHYECKAs
SHEPrUs, NIOTEHLIHAIIbHAS YHEPIHS,
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TexHuyeckue yCcTponucTBa MeXaHH4YecKas paboTa, MEXaHHYeCKas

Y IPAKTUYECKOE TPUMEHEHUE: MOIIHOCTb.
BOJIOMET, KOIIEp, NMPY>KUHHBIN AHann3 pU3N4IeCcKUX MpoIeccoB
MACTOJIET, JIBUKEHUE PAKET U SIBJIEHUH C UCHOJb30BAHUEM 3aKOHA

COXPAaHECHUSI MEXAaHUYECKOW dHEPIuH,
3aKOHA COXPAHECHMS UMITYJIbCA.
OOBbsicHEHHE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U IPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX Kak: BOJOMET, KOIIEp,
IIPYKUHHBIN [TUCTOJIET.

OOBbsiCHEHUE TBUKEHUS PAKET C ONIOPOI
Ha U3yYEHHbIE (PU3NYECKUE BETNYUHBI
Y 3aKOHbl MEXaHUKHU.

Hcnonp30BaHue npy MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUI

JUISl TIOUCKA, CTPYKTYPHUPOBAHUSA,
MHTEPHPETALNN U IPEICTABICHUS
uH(pOpMaIUK, KPUTUIECKUN aHAITN3
noyrygaemMou uHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3nYeCKUX BEIIMYHMH, TPOBEPKA
IIPEJIOKEHHBIX THIIOTE3

Hroro no pazneny 18
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Pasznea 3. MoJiekyasipHasi pusuka 1 TepMOAUHAMMKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKO€E nBUXKEHHUE.
Huddyszus. Xapakrep IBHKEHUS

Y B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Mojenu CTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BsCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKy1. KonnyectBo
Bemiectra. [loctosHnas ABoraapo.
TeroBoe paBHOBECHE.
Temnepatypa u ee U3BMEPEHHUE.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOcoI0THas TeMreparypa Kak Mmepa
CpeIHEN KHHETHUYECKON SHEPTUHN
TETUIOBOTO JIBUYKCHUS YACTHII T'a3a.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—KianeipoHna.

3akon JlansTona. M3omporiecchl

IIpoBeneHne 3KCIIEpUMEHTA:
OIIPEJEIICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEHH 00beMa KOMHATBI, JaBJICHMUS
U TEMIIEpaTyphl BO3AyXa B HEH;
UCCJIEIOBAHUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Onenka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsicCHEHUE OCHOBHBIX TPUHIIUIIOB
JIEHCTBUI TepMOMETpa U OapomeTpa

U yCIIOBUM UX 0€30MacCHOI0
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pacno3naBanue puznueckux sBICHUN

B YU€OHBIX OINBITAX U OKPYXKaroLlei
KU3HU: TUDPy3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TerIOBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIlepaTypa,
CPEIHSAS] KHHETUYECKasl SHEPT U
Xa0THYECKOTO ABUKEHUS MOJIEKYJL,
CpEIHEKBAIpaTUYHasl CKOPOCTh
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B UJI€aJIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHnueckne ycTpomcTBa

1 IPaKTHYECKOE MPUMCHCHHE:
TEPMOMETP, OapOMETp

MOJIEKYL.

AHanu3 pU3n4eCcKuX MporeccoB

U SIBJIGHUM ¢ ucnoab3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHHUS MOJIEKYJI ¢ a0COIFOTHOM
TEMIIEPATypPOH.

Pelenue pacueTHbIX 3a1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJIEKYJISIPHON (PU3UKH.

Pabora B rpynmnax npu miaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
PE3yIBTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBBI
TEPMOUHAMUKH

10

TepMoauHaMuyeckas CUCTEMA.
BHuyTpeHnHss sHeprus
TEPMOJNHAMHUYECKON CUCTEMBI

U CITOCOOBI €€ N3MEHCHHS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS 0OTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEePENAaYu: TEIIIONPOBOAHOCTb,
KOHBEKLMNS, U3IyUYCHUE. Y IeTIbHAs
TEMJIOEMKOCTh BEIIECTRBA.

IIpoBeaeHue 3KCIEPUMEHTA: U3MEPEHUE
YAEIbHOU TEIJIOEMKOCTH BELIECTBA.
OrieHKa aOCOFOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYHMH.

N3yuenune Mojienei mapoBoi TypOHHBI,
JIBUTATENII BHYTPEHHETO CrOPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicCHEHUE IPUHITUATIOB TCUCTBUS

U yCJIOBUH 0€30MacHOr0 UCHOIb30BAHUS
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KonnuecTBo TemmoTel

MIpH TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. IlepBbii 3aKOH
TEPMOJUHAMUKH.

[Iprmenenue nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TpOLIecCcaMm.
I'paduueckas uHTEpIIpETALIUS
paboThI raza.

Bropoli 3ak0H TEpMOJIMHAMUKH.
HeobOpatumocTs npoiieccos

B [IPUPOJIC.

TennoBbie MamuHbL. [[pUHITUTIBL
JIEUCTBUS TEIIJIOBBIX MAIIIMH.
[IpeobpazoBanms YHEPTUN

B TEIUIOBBIX MalllMHAX.
KoadduimenT noneznoro geicTBus
TETJIOBOW MaIlINHBI.

uxn Kapnuo u ero kosduipeHt
MMOJIC3HOT'O JCUCTBHUS.
DKOJIOTHYECKHE TTPOOTIEMBI
TETJIOOHEPTETHKHU.

TexHnuecKkue ycTpomucTaa

U TIPAKTHYECKOE TPUMEHEHHE:
JIBUTaTeJIb BHYTPEHHETO CTOPaHUsI,
OBITOBOI XOJIOIMIIBHUK,
KOHJIUIIMOHED

B IIOBCEHEBHOM KM3HU JABUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIUIIbHUKA, KOH/IULIHOHEPA.
Onucanue CBOMCTB TeJ U TEIJIOBBIX
SBJICHUH C UCIIOJIb30BaHUEM
(u3NUYeCKUX BEJIUYUH: JaBJICHUE rasa,
TeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSIS1 SHEprus, padboTa rasa.
Pemenue pacueTHbIX 3a4a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOU (PU3UKH

Y TEPMOJVNHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE B pa3Jiese
«MonekynsipHas puzmka

Y TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSL.

PaboTa B rpynnax npu aHaiuze
JIOTIOJTHUTEBHBIX UCTOYHHUKOB
uH(pOpMaIUK IO TEME
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33

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE NEPEXOABI

[TapooGpazoBanue U KOHICHCALIHS.
Hcnapenue u kuneHue.
AOcCoII0THast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO3/1yxa. HachkieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATyPhl KUTICHUS OT JaBJICHUSI.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Tena. AHU30TPOIUs
CBOWCTB KpUCTAIIOB. JKuakue
kpuctajuibl. COBpeMEHHBIE
Matepuaisbl. [lnaBnenue

Y KpUCTA/IM3aIus. Y AeabHas
TerioTa miasieHus. Cyonumanusi.
YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHuueckue ycTpoucTaa

U IPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB,

Y HaHOTEXHOJIOTUHU

IIpoBeaeHUE SKCTIEPUMEHTA: U3MEPECHUE
OTHOCHUTEJILHOM BIAXXHOCTH BO3/IyXa.
Or1eHka a0COIIOTHBIX U OTHOCHUTEJIHLHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3MIECKUX
BEJIMYHH.

N3yyeHue CBOMCTB HACHIIIIEHHBIX
1apoB, CII0COO0B U3MEPEHHUS
BJIQXKHOCTH.

HaOmronenne kumnenns

IIpY MIOHWKEHHOM J1aBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPHUCTAJUIMYECKOTO BEIIIECTRA.
OOBsICHEHHUE MPUHITUIIOB ICHCTBUS

1 yCJI0BUI 0€3011aCHOTO HCII0JIb30BaHMS
B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpa, KaJIOpUMETpA.

N3ydyeHne TEXHONIOTUI OITYyYEeHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCJIE
HaHOMAaTEePHUAaJIOB.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PHU3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TENJI0BOro Oajianca.

Pemenne xkauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3UYECKUE
SIBJICHHS T10 TEME.
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Pacnio3naBanue Gu3NYECKuX SBICHUN
B YU€OHBIX OIBITaX U OKPY’KaroLIEH
KU3HU: Aeopmaryisi TBEpAbIX TE,
HarpeBaHue U OXJIAXKICHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSIHUM
BEIIECTBA U OOBSICHEHNE X Ha OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanue nHGOPMAMOHHBIX
TEXHOJIOT U JIJIsl TIOUCKa,
CTPYKTYpPUPOBAHUS, UHTEPIPETAIIH
U TIpeJCTaBJICHUs HH(OPMaLUU IpU
MOJATOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DPU3UKU

¥ TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pasaeny 24
Paznen 4. DaekTpoanHaMuKa
4.1 | DmekTpocTaTtuka 10 DunekTpu3zanus Teil. Jnektpuueckuid | [IpoBeaeHue sKCIepUMEHTa: U3MEpPEHHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaaoB. [IpoBogHUKH,
TADJICKTPUKU U TTOTYITPOBOJHUKH.
3aKOH COXpaHEHUs JIEKTPUUECKOTO
3apsza.

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuyHbIl 3JI€KTPUUECKUN
3apsAl. DIEKTPUUYECKOE MOJIE.

AIEKTPOEMKOCTH KOHAEHCATOPA.
OneHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3y4yeHnne npuHIUIIOB NEHCTBUSA
AJIIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOopA.

W3y4denne NprHIMIIOB IEHCTBHS

39




HanpskeHHOCTB 31K TpUIECKOTO
nosis. [IpuHuun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnm
HaIPSYKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

PaboTa cui 351eKTpoCcTaTHYeCKOTO
nons. [lorenuuman. Pasnocts
noteHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JluanexkTpryeckas MpOHULIAEMOCTb.
DnekTpoemMkocTb. Konaencarop.
DIIEKTPOEMKOCTh MJIOCKOTO
KOHJIeHCAaTopa. DHEePrus
3apsKEHHOTO KOHIEHCATOPA.
TexHuueckne ycTpoucTaa

Y MIPAKTUYECKOE MPUMEHECHHUE:
AJIIEKTPOCKOIL, DJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJIEHHUE JIEKTPONpUOOpPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
B MIPAKTUYECKON KU3HHU,
KOIKUPOBAIBHOTO anmnapara, CTpyiHHoro
pUHTEpA.

PaccmoTpenue ¢puznueckux o
CHOBAHMI 3JIEKTPOCTATHYECKON
3aIUTHI U 3a3€MJICHUS
AJIEKTPONPHUOOPOB.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyIT IIEKTPOCTATUKH.

Pemenne kaduecTBEHHbIX 3a/1a4

C OIOPOM HA N3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUS 3JIEKTPOCTATUKHU.
PacnioznaBanue pusndeckux siBICHUN
B Y4€OHBIX ONBITAX U OKPYKaroIen
’KU3HU: DJIEKTpU3aLus Tell,
B3aUMOJICUCTBHE 3aPSAI0B U OObSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyI
AIIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BEIIECTBA U DJIEKTPUICCKUX SIBICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUUECKUM 3apsif,
HANPSHKEHHOCTD 3JIEKTPUUECKOTO MOJIs,
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MOTEHIIUAJI, PA3HOCTh IMTOTEHIIUAJIOB,
ANEKTPOEMKOCTb.

AHann3 PU3NUEeCKUX MPOIECCOB

U SIBJICHUH C UCIIOJIb30BaHUEM
(bU3NYECKUX 3aKOHOB: 3aKOHA
COXPaHEHMS JICKTPUUECKOTO 3apsiia,
3akoHa KynoHna.

Pabora B rpynmnax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
nH(pOpMaIU U TOATOTOBKE COOOIIEHUM
O MIPOSIBJICHUH 3aKOHOB 2JICKTPOCTATUKU
B OKPYKaIOIICH KU3HU U PUMEHEHUU
UX B TSXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSIHHBIN TOK.

Hanpspxenue.

3akoH OMa [ y4acTKa LEeTu.
DJIEKTPUUECKOE COPOTUBIICHHUE.

Y nenpHO€E CONMPOTUBIICHUE
Bemectna. [locnenoBarensHoe,
napayieIbHOE, CMEIIAHHOE
COEJIMHEHME MMPOBOIHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHocTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHue dKCIIEpUMEHTA: U3yUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC ucTtouHuka Toka v ero
BHYTPEHHETO COMPOTUBIICHUS;
HaOJIIOICHUE IIEKTPOJIN3A.

OrneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE IPUHITUATIOB TCUCTBUS

1 YCJIOBHI 0€30MacHOTO MPUMEHEHUS
aMIiepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIEKTPOJIBIKYIIIASI CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMBIKAHHE.

DJIEKTPOHHAS TPOBOJAMMOCTh
TBEP/IbIX METAJIIOB. 3aBUCHMOCTh
CONPOTHUBJICHUSI METAIIOB

OT TEMIIEPATyPBl.
CBepXnpoBOIUMOCTb.
DJIEKTPUYECKHUN TOK B BAKYyME.
CBoIICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAsS
Y IIPUMECHAS IPOBOJIUMOCTD
MOJTyIPOBOAHUKOB. CBOMCTBA
p—n-niepexoja.
[TonyripoBOIHUKOBBIE TIPUOOPHI.
DIIEKTPUYECKHUN TOK B paCTBOpax
U pacIuiaBax AJIeKTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCoaLmsi.

DNEKTPOIH3.
DJIEKTPUYECKHM TOK B razax.
CaMOCTOSATEIbHBIN U
HECAMOCTOSTEJIbHBIN pa3psL.
Mounus. [1na3ma.
TexHuueckue ycTpomucTaa

TEPMOMETPA CONPOTUBIICHNUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Peuienne pacueTHbIX 3a/1a4 C SBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCIT0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTossHHBIM
ANEKTPUUECKUN TOK.

Pacnio3naBanue pu3nuecKux sIBICHUIM
B Y4E€OHBIX ONBITAX U OKPYKaIOIEn
KU3HU: SJIEKTPUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHaN3 3JIEKTPUYECKUX SIBICHUI

Y IIPOLIECCOB B LIETISIX TOCTOSIHHOTO
TOKa C UCIIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MTOCJIEA0BATEIBLHOTO M TAPAJUIEIIBHOTO
COEIMHEHHUSI POBOJHHUKOB, 3aKOH
Jxoynsa-Jlenna.

Ornucanue u3y4yeHHbIX CBONCTB
BEILIECTB U DJICKTPUUECKUX SIBJICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CHUJIa
TOKQ, JIEKTPUYECKOE HANIPSIKEHUE,
ANEKTPUYECKOE CONIPOTUBIICHHUE,
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Y TIPaKTHUYECKOE MPUMEHEHUE:
amIepMeTp, BOJILTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIU JHOJI, TEPMUCTOPEI

U (hOTOPE3UCTOPBHI,
MOJTyTPOBOTHUKOBBIH U0,
rajJbBaHHUKa

pa3HocTh notennuaio, /C, pabora
TOKa, MOIIIHOCTh TOKA.
Hcnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINI
U TIpe/icTaBlieHUus nHpopMauu

MIPU MOJITOTOBKE COOOIIEHUMN

O IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO
TOKa B TEXHUKE U TEXHOJIOTHUSIX

Hroro no pazgeny

22

PesepBHoe Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

No
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnuectBO
JacoB

[IporpammHoe copepxkaHue

OCHOBHBIE BHJIBI JICATSITBHOCTH
00yJaromuXxcs

Pasnen 1. DinekrpoamHammuka

1.1

MaruuTtHOE€ nose.
DIIEKTpOMarHuTHas
WHTYKITUS

11

ITocTossHHBIC MAarHUTHI.
BzanMoaeicTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoe mosie.
BekTop MarHuTHOM MHIYKIIUH.
[IpyHIMD cynepno3uuuu
MarHMTHBIX oJIeH. JInHuMn
MarHuTHOM nHaykuuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIIWH TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa TuHUN HHAYKIUU
MarHuTHOTO MOJISl JIIUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOIO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIKH
¢ TokoM. OTbIT Dpcrena.
B3auMoelicTBrE MPOBOIHUKOB

C TOKOM.

Cuiia Amnepa, ee MOAyJIb

Y HaIlpaBJICHUE.

Cuna Jlopenua, ee MOIyJIb

Y HalpasiieHue. /[Brmxkenue
3apsIKEHHOM YaCTHULIbI

IIpoBeneHnE HIKCIEPUMEHTA: U3YUYEHUE
MAarHATHOTO IMOJIS KATYIIKHU C TOKOM;
VCCIIEIOBAHNE JENUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VCCIIEIOBAHUE SIBJICHUSA
AJIIEKTPOMArHUTHON MHIYKIIMH.
OneHka abCOJIIOTHBIX U OTHOCUTEBHBIX
MOTPEUIHOCTEN U3MEPEHUN (PUZNUECKUX
BEJINYMH.

OObsicHEHUE IPUHIIUIIOB IEUCTBUS

U yCJIOBUI 0€3011acHOT0 MPUMEHEHUS
ITOCTOSTHHBIX MarH1TOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
VHIYKLIAOHHOMW I1eYH.

Pemenue pacueTHbIx 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAs
VHIY KIS

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
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B OJIHOPOJTHOM MarHuTHOM TIOJIE.
Pabota cumnel Jlopenta.

SIBneHuE 3JIEKTPOMAarHUTHOU
nHaykuuu. [ToTok BekTopa
MAarHUTHOW WHTYKIIUH.
DJIIEKTPOABMKYIIAs CHJIAa UHIYKIWH.
3aKOH 2JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe 3J1eKTprUIecKOoe NoJIE.
DIIEKTPOABIKYIIAsl CHJIa MHIYKIIUN
B MPOBOJIHUKE, ABIKYILEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

[IpaBuino JleHna.

NunykTuBHOCTSL. fBIICHHE
CaMOMHAYKIMU. DNEKTPOJIBUKYIIAS
CHJIa CAMOWHIYKIIHH.

DHeprusi MAarHUTHOTO MOJI KaTYyIIKH
C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
TexHuyeckue ycTponcTaa

Y PAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHHUTHI,
AJIEKTPOMAarHHUTHI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS M€Yb

SIBJICHUS TeMbl « MaroHuTHOE mojJie.
DJIEKTPOMArHUTHASI UHTYKITUSD).
OnpeneseHue HaNIpaBJICHU BEKTOpa
MHIYKIIUM MAarHATHOTO TOJIs
MPOBOJAHUKA C TOKOM, CUJIBI AMIiepa
u cuiel JlopeHia.

Pacno3naBanue puznueckux sBICHUN
B YUCOHBIX OIBITaX M OKPYIKAOIICH
’KM3HM: B3aMMO/ICICTBHE MarHUTOB,
AIIEKTPOMArHUTHAsI HHAYKIUSA,
JIeHiCTBME MAarHUTHOTIO ITOJISI Ha
MPOBOJIHUK C TOKOM U JIBUKYITUNCS
3aps.

AHanu3 3JIEKTPOMArHUTHBIX SIBJICHUH
C MCIOJIb30BaHHEM 3aKOHA
AJIEKTPOMArHUTHOW MHYKIIUH.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB M JIEKTPOMATrHUTHBIX
SIBJICHUM C MCIIOJIb30BaHUEM
(bU3NYECKUX BETUYNH: UHIYKITUS
MarHUTHOTIO MOJIsl, Cuja AMIepa, cujia
JlopeHua, ”HAYKTUBHOCTh KaTyIIKH,
SHEPTUS JIEKTPUUECKOTO U MATHUTHOTO
nojeu

Hroro no pazgeny

11
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Pasznea 2. Kosie0anua v BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMATrHUTHBIE
KoJicOaHus

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMITUTYyAa ¥ (aza KojaeOaHu.
[IpyXKUHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHeHUE rapMOHUYECKHUX
kosebanuil. [IpeBpaiienue suepruu
MIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CB0OOIHBIE PJIEKTPOMArHUTHbHIC
KoJIeOaHUs B UACATHBHOM
K0JIe0aTeIbHOM KOHTYpe. AHaNIOTrus
MEXIY MEXaHUICCKUMHU U

QJICKTPOMAroHuTHBIMHA KOJICOAHUSMU.

®opmyna Tomcona. 3aKoH
COXPaHEHUS YHEPTUU B UJECATBHOM
KoJ1ie0aTeIbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXarIMMX
KoJebanusax. BeiHyX1eHHBIC
MEXaHUYEeCKHe KoJIeOaHms.
Pe3onanc. BeiHyXeHHbBIE
AIIEKTPOMArHUTHBIE KOJeOaHuUsl.
IlepeMeHHBIN TOK.

CuHycOMIAIbHBIN TEPEMEHHBIH TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUOJIA,
Y4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPpy>KUHHBII

W/WJIA MaTeMaTUYECKUH MasSTHUK).
HaOmronenue 3aTyxarmmnmx KojaeoaHuu.
WccnenoBanue CBONCTB BHIHY K ICHHBIX
Kose0aHuM.

HaOlmronenue pe3oHanca.

[IpoBenenHue 3KCEpUMEHTA:
MCCJICIOBAHKE 3aBUCHMOCTH TEpUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MAacCChI TPy3a;
HCCJICIOBAaHNE TIGPEMEHHOTO TOKA

B 1IETIM U3 MOCTEA0BATEILHO
COCIMHECHHBIX KOHACHCATOPA, KATYIITKA
U pPe3UCTOopa.

Ornenka aOCOIOTHBIX M OTHOCUTEBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NUECKHUX
BEJIMYMH.

OObsicHEHUE IPUHITUATIOB TICUCTBUS

Y YCJIOBHM 6€3011acCHOT0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa
MEPEMEHHOTO TOKA, TUHUU
AIIEKTponepeay.

Pelenue pacueTHbIX 33714 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U ACUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA 1 HAIIPAKCHUS.

Tpanchopmarop. [Ipoussoactso,
nepegaya v noTpediaeHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynpTypa ucnonb3oBanus
AIIEKTPOIHEPTUH B IIOBCETHEBHOM
KU3HU.

TexHuuyeckue ycTponcTaa

Y IPAKTUYECKOE IPUMEHEHUE!
AIEKTPUYECKUI 3BOHOK, FTEHEPATOP
NIEPEMEHHOT'0 TOKA, IMHUU
ANIEKTponepesayd

3aJIaHHOMN (PU3UIECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKUE U 3JIEKTPOMArHUTHHIC
Kosie0aHusl.

Onucanue MeXaHU4eCKuX

Y DJIGKTPOMArHUTHBIX KOJeOaHuH

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: IEPUOJ U 4acTOTa
KoJeOaHuil, aMImuTyaa u asza
Kosie0aHu, 3aps] U cujia TOKa

B FTAPMOHHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsX.

Perenne kadyecTBEHHBIX 3a/1a4

C ONOpPOM Ha U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu miiaHUpOBaHHH,
IPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTaTOB OMBITOB, M AHAJIN3E
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMAITUH 110 TEME

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJIHEI

MexaHn4decKkre BOJIHBI, YCIOBHS
pacnpoctpanenus. llepuos.
CKopoCTh pacnpoCTpaHEHUs

u nnuHa BoyHbI. [lonepeunsie

N3yuenue oOpa3oBaHus

Y pacIpOCTPAHECHUS ITOTIEPEUHBIX
Y TIPOJIOTBHBIX BOJIH.
Habmonenue orpaskeHus
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Y MIPOOJIbHBIE BOJIHBI.
WnTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB
3ByKa. Beicota Tona. TeMOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.

VY cnoBus u3ydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anMHuas
OopueHTauus BeKTopoB E, B,

U B 2JIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, MPEJIOMIICHHUE,
noJIsipu3alus, 1uQpakius,
uHTepdpepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHune 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyHIMTIBI paaArOCB3U

U TesneBuAeHUs. Pagronokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYXaroUIEH CPeIbl.

TexHuyeckue ycTponcTaa

U MIPAKTUYECKOE PUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBask JMArHOCTUKA

B TEXHUKE U MEAUIIMHE, pajaap,

U TIpeJIoMJICHUS], HHTep(pepeHnu

U U PaKIIIN MEXaHUYECKUX BOJTH.
HaGnronenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMILIUTY 101

Y 4acTOTOM KoJIeOaHMi, 3ByKOBOTO
pe30HaHca.

Hccnenosanue CBONCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nudpakuys, “HTepdepeHIus.
N3yueHune ycioBui n3nydeHus
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOM
OopueHTauuu BeKTopoB E, B, v

B DJIEKTPOMATrHUTHOW BOJIHE.
N3yuyeHne npuMeHeHus
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBbITY.

OOBbscHeHne IPUHIUIIOB ACHCTBUS

Y yCJIOBHI 0€3011acCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIIBTPa3BYKOBOW JUArHOCTUKHU

B TEXHHUKE U MEJIMLIMHE, pajaapa,
paauoNpUEMHHUKA, TEJIEBU30PA,
aHTeHHbI, Tenedona, CBY-neywn.
Pelenue pacueTHbIX U KaYECTBEHHbIX
3a/1a4 ¢ OMOPOM HA U3YUYEHHbIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMTUCBIBAOIIIHE
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paavoONPUEMHHUK, TEJIEBU30D,
aHTeHHa, Teneon, CBU-neupb

pacnpoCTpaHEHUE MEXAHUYECKUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre nHGOpMAITMOHHBIX
TEXHOJIOTHH JIJISl IIOMCKA,
CTPYKTYpPHUPOBAHUS, UHTEPIIPETALINI

U TIpeICTaBJICHUs] HH(OPMaIIUH

MIPU MOJITOTOBKE COOOIIEHUM

00 MCI0JIb30BAHUH AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyacTtue B IucKyccun

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUH
OKPY’KaroIIEH CPEIbI.

Pabora B rpynmax nmpu riiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3yJIbTaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX UCTOYHHUKOB
uH(pOpMAaIUH 110 TEME

23

OnTuka

10

['eomeTprueckast onTuka.
[IpsAmMosIMHENTHOE pacIpOCTPAaHEHUE
CBETA B OJHOPOAHOM cpexe. Jlyu
cBeTa. TOYEYHBINM UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKeHUH B TUIOCKOM 3epKaJie.
IIpenomiieHue cBeTa. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOIOTHBIN
nokasarens npenomieHus. [lomHoe

N3yuenue siBiieHUs TTOJTHOTO
BHYTPEHHETO OTPAKEHHUS, €TO
MIPUMEHEHHS B CBETOBO/IE.

N3yuenune Moaenen MUKpOCKOIIa,
TEJISCKOMa.

ITosmyyeHue criekTpa ¢ MOMOIIBIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKH.
N3mepenune nokazaress mpesioMICHUS
CTEKJIA.

UccnenoBanre CBOMCTB M300paKeHUI
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BHYTPEHHEE OTPaXKEHUE.
[IpenenpHbIN yroi MoIHOTOo
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro ceeta. L[Ber.

Coluparolue 1 paccenuBaroIue
nH3b1. ToHKas muH3a. DOKyCHOE
PacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIMH3bI. [locTpoeHue
U300paKEHHI B COOMPAIOIINX

Y paccerBaromux auH3zax. opmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JIaBa€MO€ JIMH30M.

[Ipenenbl npUMEHUMOCTH
T€OMETPUYECKON OINTHUKH.
Bonnogas ontuka. Unrepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
VciioBHs HAOIIOIEHUS

MaKCHMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. IudpakunonHas
perieTka. Y clioBue HaOIIOACHUS
IJIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMATHYE€CKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.

OOBbsacHeHne NPUHIIUIIOB IEHCTBUS

U yCIIOBUI 0€3011aCHOr0 MPUMEHEHUS
OYKOB, JyTbl, (hOTOAMIApATa,
IIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TEIECKONa, BOJOKOHHOMN
ONTHKU, TUPPAKIIUOHHON PEIIETKH,
MOJISIPOUAA.

Pemenne pacueTHbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI TEOMETPUUYECKOM
ONTHKHU.

[TocTpoenue u onucanue N300paxeHus,
CO3J1aBAEMOTO IIJIOCKAM 3EPKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH F'€OMETPUYECKON
ONTHKHU.

PacnioznaBanue Gpusnveckux sBICHUAN
B OIIBITaX U OKPY’KAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETAa, OTPaXEHUE, ITPEIOMIICHHE,
uHTephepeHus, Tudpakius

Y MIOJISIPU3alUs CBETA, JUCIIEPCHS
CBETA.
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[Tonmsapu3zanus cera.

TexHuyeckue ycTponcTaa

U TIPAKTUYECKOE TPUMEHEHHUE:
OUKH, Jyma, (poroanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOIL, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PEIlIeTKa,
MIOJISIPOU T

N3ydenue ycnoBuit HaOII0ICHUS
MaKCHMYMOB 1 MUHUMYMOB

B MHTEp(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHHKOB.

VY cnoBue HaOIOICHUS TTIABHBIX
MaKCHMYMOB MPHU MaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIMOHHYIO PEUIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHETHOTO paclpOCTPaHEHHUS
CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI IPEJIOMJIICHHUSI CBETA.
Onucanue ONTUYECKUX SIBICHUN

C MCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE pacCTOsIHUE

Y ONTUYECKAS CUJIa JIUH3bI

Hroro no pazgeny

Pa3znen 3. OcHOBBI cienUaILHOM TeOPpUH OTHOCUTENbHOCTH (Hasee — CTO)

3.1

OCHOBBI CIIEITUATTEHON
TEOpUHU
OTHOCHUTEJIBHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
IToctynarsl ciequaibHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYyYyME,
MIPUHLNI OTHOCUTEIBHOCTH
OWHIIITENHA.

Penienne kaueCcTBEHHBIX 3a/1a4

C OIOPOM Ha U3YUYEHHBIE MTOCTYJIATHI
CTO.

Hcnonb3oBanre nHGOpMaIMOHHBIX
TEXHOJOTHH /17151 IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALUN
U TIpeicTaBlieHus nHpopMauu
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OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHH U COKpAIICHHUE JTUHBI.
DHeprus u UMITYJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € 3HEPruen

¥ UMITYJIECOM PETISITUBUCTCKOM
YACTHUILIBI. DHEPTHSI TOKOS

IIPH MTOJTOTOBKE COOOIICHUIN
O rpaHUIIaX IPUMEHUMOCTH
KJIACCUYECKOM MEXAHUKH U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBantoBas ¢pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. PopMmyia [Inanka cBsizu
sHepruu (POTOHA C €r0 YACTOTOM.
DHeprus 1 UMIyJbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITH

A.l'. CroneroBa. 3aKOHBI
dboroaddekra. YpaBHeHHE
OitamreitHa as pororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbBITHI

I1.H. JIebenena.

XUMHUYECKOE JEUCTBUE CBETA.
TexHuyeckue ycTponcTaa

U TIPAKTUYECKOE TPUMEHEHHUE:!
dhoTo311eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETO MO/

Haobmronenue pororddexra

HAa YCTAHOBKE C [IMHKOBOM MIJIACTUHOM.
HccnenoBanre 3aKOHOB BHEIIIHETO
dhoTorddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
Takux Kak: (OTO3JIeMEHT, (POTOAATUHK,
CoJIHEUHasi OaTapesi, CBETOUO/I;

Y yCJIOBUH uX 0€30MacHOro
MPUMEHEHUS B MPAKTUYECKOM )KU3HH.
Pelienue pacueTHbIX 3a/1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOW OTITHKHU.
Peliennie kKaueCTBEHHBIX 3a7a4

C OMOPOM HA U3YYEHHBIE 3aKOHbI,
3aKOHOMEPHOCTH KBAHTOBOW ONTHKM.
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PacrosnaBanue GU3HMUECKUX SIBICHHM
B YUCOHBIX OIBITAX:
dboToanekTpudeckuii 3¢ PexT, CBeTOBOE
JTaBJICHUE.

Onucanue u3y4yeHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: CKOPOCTH DJICKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA,
AHEPTUs U UMIYJIbC (OTOHA

4.2

Crtpoenue atoma

Mopens atoma Tomcona. OnbITbI
Pesepdopna no paccesHuro
a-dactull. [InanerapHas Mmozaenb
atoma. [Toctynarsr bopa.
W3nydyenue u noriomieHnue GoToHOB
I[P IIEPEX0JIE aTOMa C OAHOTO
YPOBHSI DHEPIUU HA Apyrou. Buzael
cnekTpoB. CeKTp ypOBHEN SHEPTUH
aToMa BOJOPOJA.

BomHoBBIE cBOMcTBA yacTHIl. BOJHEI
ne bpoitns. KopryckynsipHo-
BOJIHOBOM Ty JIN3M.

CHoHTaHHOE U BBIHYXJECHHOE
W3JIyYCHHE.

TexHuyeckue ycTponcTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIN aHAJIN3

N3yuenune monenu onsita Pesepdopra.
[IpoBeneHue FKCIIEPUMEHTA

10 HaOJIIOICHHUIO JIMHEHYATOTO CIEKTpPA.
OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPEUIHOCTENW U3MEPEHUN (PU3NUYECKHUX
BEJIMYHH.

N3yuenune monenu aroma: TomcoHa,
IJIaHETapHON MO aTOMa, MOJIENH
atoma bopa.

N3yueHue criekTpa ypoBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHeHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CIEKTPOCKOIIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIIOPOM Ha N3YUYEHHBIC 3aKOHBI,

53




(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHHS 110 TeMe « CTpOEHUE aTOMay.
Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yU€OHBIX OIBITaX: BOSHUKHOBEHHE
JIMHENYaTOro CIEKTPA U3JIyYECHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

Y SIBJICHUH C UCIIOJIb30BAHUEM
nmocTtynaros bopa

4.3

ATOMHOE PO

OKCIEepUMEHTBI, TOKA3bIBAIOIINE
CJIOXKHOCTb CTPOEHUS A1pa.
OTKpBITHE PAIMOAKTUBHOCTH.
OmneiTel Pezepdopaa

MO OIPEACIICHUIO COCTaBa
paziiOaKTUBHOTO U3ITYUYECHHUS.
CaoiicTBa anbda-, 6era-,
raMma-usiydenus. BrnusHue
paziOaKTUBHOCTH Ha >KUBbBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
HyxiioHHast monens sinpa
I'eitzenOepra-BaneHko.

3apsan siapa. MaccoBoe 4ucio spa.
N3o0TOmBL.

Aunbda-pacnag. DIEKTPOHHBIN

U TIO3UTPOHHBIA OeTa-pacmaj.
[Mamma-uznyyenue. 3aKoH
PaAMOaKTUBHOIO pacrnaja.

N3ydenne SJKCepuMeEHTOB,
JTIOKA3bIBAIOIINX CIOKHOCTb CTPOCHHUS
aTOMHOTO fAJIpa.

HccnenoBanne TPEKOB 4aCTHIL

(o roToBBIM oTOTpadusIiM).
N3ydenue sepHbIX CUIL, SIIEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH sipa
['eiizenbepra-lBaneHko.

OOBbsicHEHUE yCTpOMCTBA

Y IPUMEHEHUSI JO3UMETPa, KaMepbl
Bunbcona, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenne 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUS, B T.4. O 3apsje
1 MacCOBOM YHCIIE s]Ipa.
Pacnio3znaBanue pu3nyecKux sIBICHUN
B y4€OHBIX OMBITAX U B OKPY>Karolen
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DHeprus CBsI3U HyKJIOHOB B SIPE.

S nepHble CHUIIBL.

JledbexT Maccol sipa.

S nepnepie peakiuu. Jlenenue

Y CHUHTE3 SIIEP.

S nepnbii peaktop. TepMosaepHbI
cunTe3. [Ipo0aembl U epCreKTUBBI
AJIEPHON DHEPTETUKH.
DKOJOTUYECKUE aCIIEKTHI SJIEPHOU
SHEPIrETUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
IIO3UTPOHA.

MeTobI HaOJIIOIEHUS

Y PETUCTPALMHU JIEMEHTAPHBIX
YaCTUL.

DyHIaMEHTAJIbHBIE
B3anMouencTeuga. ExnHCTBO
(bur3MYECcKO KapTUHBI MUPA.
TexHuueckue ycTponucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
JI03UMeETp, KaMepa BuiibcoHa,
SJIEPHBINA PeaKTop, aToMHasi bomba

YKW3HU: €CTECTBEHHAS U UCKYCCTBECHHAs
PaaNOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJICHUM

Y TIPOLIECCOB C UCTI0JIb30BAaHUEM
(hU3NYECKUX BETUYHH: TIEPHUOJT
MoJypacmajia, SHEprus CBSI3U aTOMHBIX
a5ep, 1eeKT Macchl spa.

AHanu3 IpoIeccoB U SBJICHUMN

C UCII0JIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpPaHEHHsI MaCCOBOTO YHCIIA,
nocryiaartsl bopa, 3akoH
PaIMOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjioro cronia
«DyHIaMEHTAJIbHBIC B3aUMOJCUCTBUS.
EnuncTBO hmznveckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOKCKA,
CTPYKTYpPHUPOBAHUS, UHTEPIIPETALINHI

U TIpeJICTaBlIeHUs] HH(OpMaILIUK

MIPU MOJITOTOBKE COOOIIEHUI

O IPUMEHECHUH 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX,
AKOJIOTMYECKUX ACIIEKTaX SIICPHOMN
SHEPIreTUKH

Hroro no pazgeny

15
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Paspnen S. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEeMEHTHI
aCTPOHOMHU
U acTpoU3uKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Be3gnoro Heba. Co3pesnus,
SAPKHUE 3BE3/Ibl, TJIAHETHI, UX
BUIUMOC JIBH)KCHUE.

ConHeuHas cucTeMa.

Connne. CollHeUYHass aKTUBHOCTb.

Nctounuk sneprun ConHua 1 3B€37.

3Be3/bl, NX OCHOBHBIC
XapakTepucTUKu. JlnarpamMmma
«CIIEKTPaJIbHBIN KJIACC —
CBETUMOCTDY. 3BE3/IbI ITIAaBHOMN
MOCJIEeI0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» IJ1s 3B€3/1
TJIaBHOM I10CJICJ0BATEIbHOCTH.
BayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TPOUCXOKIAECHUM U IBOJIOIUU
ConHina u 3Be3/1. DTaIlbl )KU3HU
3BE3I.

Muneunsii [1yts — Hama ['anakTuka.
ITonoxxenue u nBrxenue CorHIa

B 'anmakTuke. THUIIBI rajJakTHK.
Paguoranaktvky u KBa3apsl.
UepHble ABIPHI B A/Ipax TAUTAKTHUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMHMH, O TPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAYCHUH
aCTPOHOMMH, O METOJIaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydyeHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOKICHUU

u 3BoroK COJIHIIA U 3BE3I.
N3ydyeHne TUIIOB rajakTHK,
paauoTAIAKTHK U KBa3apoB.
N3ydenne nBuKeHUS HEOSCHBIX Tel,
ABOJIIOIMY 3Be311 U BceneHnou,
MIPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JIHBIX CUCTEMaX,

B MEXKTaJIAKTUYECKOM CpeTIe,
MacmTabHOW CTPYKTYpbl BeeneHHOI.
OObsicHenue paciupenus Beenennou
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroToBka K 00CYXICHUIO
HEpelIeHHBIX MTP00JIeM aCTPOHOMUH.
[IpoBenenue HabIOACHUM
HEBOOPY>KEHHBIM TJIa30M

C UCTOJIb30BAHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH JIJIs OTIpeIeTICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
boneioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacmtabHas CTpyKTypa
Bcenennon. MerarayakTuka.
Hepemennsie mpoOaemMbl
aCTPOHOMHUU

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ua CeBepHOro noiaymapus

U SIPKUE 3BE3/bI.

[IpoBenenue HaOIIOICHUI B TEIECKOI
Jlynel, utaner, Muteunoro Ilytu.
VYyacTue B JUCKYCCUU O HEPELIEHHBIX
npobJieMax aCTpPOHOMUU

Hroro no pazgeny

7

Pa3zgea 6. O0001aroniee NOBTOpeHue

6.1

O0o0Omarortee
MIOBTOPEHHUE

4

O060011IeHue ¥ cucTeMaTH3alus
COJIepKaHMs pa3IeoB Kypca
«Mexannka», «MonekyJsipHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHaMukay, «Konebanus
Y BOJIHBDY, « OCHOBBI CIIEIIUATIbHON
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanToBas puzukay, « JJIeMEHTHI
ACTPOHOMHH U aCTPOPUIUKI.
Ponb ¢husuku u actpoHOMUN

B DKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COI[UATILHON

U OTUYECKOM c(hepax AesITeNbHOCTH
4eJI0BEKa, poJib U MECTO (hU3UKU

Y aCTPOHOMMH B COBPEMEHHOU
HAay4YHOU KapTUHE MUpPA, 3HAYCHUE

VYyactue B AUCKYCCHH O POJIH (PU3HKHU
1 aCTPOHOMUU B Pa3JIMUHBIX chepax
JIEATEIILHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTaBICHUN

0 MPHUPO/IE.

BrimonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, (PU3UIECKUX
BEJIMYMH 1 3aKOHOB Kypca GU3HKHU
10-11 xnaccoB
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OIIMCATEIIbHOM,
CUCTEMATU3HUPYIOLLIEH,
OOBSICHUTEIILHOM

Y POTHOCTHUYECKON (PYHKIIHIA
(u3HYECKOi TeopHH,

poJib (PHU3UUECKOM TEOpUU

B (JOPMUPOBAHUU NPEACTABICHUN
0 (PM3HYECKOU KapTUHE MUPA, MECTO
(bu3MYECKOi KapTUHBI MUpPa

B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O IPUPOJIE

Hroro no pasaeny 4
PesepBHOe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX IT1O KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OEPA30BATEJBHOM NPOI'PAMMBI CPEJTHEI'O OBIIEI'O
OBPA30OBAHUSA U SJIEMEHTOB COAEPKAHUSA 11O ®PU3UKE

B ¢enepanpHbIX M perMOHANBHBIX MPOIEIypax OIEHKM KadecTBa 0Opa3oBaHUS
HCIIOJNIb3YETCS TMepedyeHb (KOAU(PUKATOP) pacHpeeICHHBIX MO KJIaccaM MpPOBEPSIeMbBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI
CpelHero o01Iero oopa3zoBaHus U AIEMEHTOB COEpKaHUs 1O (DU3UKE.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaAM OCBOEHHMSI OCHOBHOI 00pa30oBaTeIbHOM
MPOrpaMMbI

Kon [IpoBepsiembie IpeAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOTrpaMMBI CPEIHETO 00IIEro 00pa3oBaHus
pe3ynbTara
10.1 JleMoHCTpUpOBaTh Ha TMpuUMeEpax pojib M  MECTO  (PUBUKHU

B ()OPMUPOBAHUU COBPEMEHHON HAy4YHOUN KapTUHBI MUPa, B Pa3BUTHU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUI, B TPAKTUYECKOMN JESITEIbHOCTH
JTIOJIEN

10.2 Y4uuThIBaTh I'paHULIbl MPUMEHEHHS U3yUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepuajbHas TOYKa, MHEpLMAJIbHAs CHUCTeMa OTCYeTa, a0COJIFOTHO
TBEPJOE TEJIO, UACAIBHBIN I'a3; MOJAEIN CTPOCHMS ra30B, )KUJIKOCTEN U
TBEPABIX TE€J, TOYECUHBIA JJIEKTPUUYECKHM 3apsii — MPU PELICHHUH
bu3nYecKuX 3a1a4

10.3 Pacnio3naBath (husnueckue sBiIeHUs (MPOLECChl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETHYECKOW TEOPHUU
CTPOEHUSI  BEIIECTBA M JJEKTPOJMHAMUKH:  PaBHOMEPHOE

U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE, CBOOOIHOE Ma/ICHUE
T€J, JIBMXKEHHE TI0 OKPY>KHOCTH, HWHEpLHUs, B3aUMOJCICTBUE TE,
muddy3usi, OpoOyHOBCKOE ABMKEHHUE, CTPOCHHE KUIAKOCTEN U TBEPABIX
TeJl, HW3MEHEHHWE oO0bemMa TeNn TMpu HarpeBaHuu (OXJIAKICHUN),
TEIJIOBOE paBHOBECHE, MWCHApEeHUEe, KOHJEHCAllUs, IUJIaBJICHUE,
KpUCTAJUIM3alMs, KHUIIEHWE, BIIAJKHOCTh BO31YyXa, IIOBBILICHUE
JABJICHUS T'a3a [PU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b MEXKIY
napamMeTpaMH COCTOSIHHS ra3a B H3OIpPOIECccax; JIEKTpU3alusl Ted,
B3aUMO/ICHCTBUE 3aPsII0B
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10.4

OnuceiBaTh MEXaHWUYECKOE JBIDKCHUE, UCIOJB3Yysl (PU3HUECKHE
BEJIMYMHBI: KOOPAUHATA, IyTh, IEPEMEIICHHE, CKOPOCTh, YCKOpPEHUE,
Macca Teja, CUja, UMIIYJIbC Tela, KUHETUYeCKas DSHeprus,
MOTEHIIUAJIbHAST JHEPTHsi, MeXaHudeckas pabora, MexaHhuyecKas
MOIIIHOCTb; MPY OMTMCAHUU NMPABUIIBHO TPAKTOBATH PUZNYECKUN CMBICT
UCIIOJB3YEMbIX BEIUYUH, MX OOO3HAYEHUS W EJAUHUIIBI, HAXOIUTh
(bopMyJIbl, CBSI3bIBAIOIIME JaHHYIO (PU3UUECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU

10.5

OmnuceIBaTh N3yUYEHHBIE TEIIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTIONB3Ysl (PU3WYECKUE BEJIMYHMHBI: JaBIEHUE rasa, TemIepaTypa,
CpeAHss KMHETHYECKasi YHEPIHsl XaOTHUYECKOTO JBHKEHHS MOJIEKYJ,
CpEIHEKBagpaTUyHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSSI JHEprus, padora raza, KO3(PPUIMEHT MOJIE3HOrO
NEHCTBUSL  TEIUIOBOTO  JIBUraTelsis; TMpU ONHMCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKHIA CMBICI HUCHOJIB3YEMBIX BEJIUYUH, HUX
00O3HAYCHUS M EIUHHIBI, HAXOJUTh (HOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO0 BETUUYHUHY C IPYTMMH BETUUMHAM

10.6

OnuncelBaTh  U3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U
JIIEKTPUYECKUE SIBICHUA (IPOLECCHI), HCMONb3Yys (PU3NUECKHE
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsf,  JJIEKTPUYECKOE  IMOJE,
HalpsDKEHHOCTh  TOJIS, MOTEHUMAl, pPa3HOCTh  MOTEHIUAJOB;
OpU ONMCAHWW TMPABUIBHO TPAaKTOBAaTh (UBMYECKUN  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHHS W E€AUHMIIBI, yKa3bIBaTh
(bopMyJibl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMU

10.7

aHANM3UPOBaTh (U3MUECKUE TPOLUECChl U  SIBJICHUS, HCIHOJIb3Ys
bu3nUecKue 3aKOHbI U TPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, 1, 11
u III 3akonbl Hbpr0TOHA, 3aKOH COXpaHEHUS] MEXAHUYECKOM DHEPTUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLINI CYIIEPIIO3ULIUNA CUII, TPUHLIAIL
PaBHONPABUS HMHEPLMAIBHBIX CUCTEM OTCUETA; MOJEKYISAPHO-
KMHETUYECKYIO0 TEOPHUIO CTPOEHUS BEIECTBA, Ia30BbIC 3aKOHBI, CBA3b
CpeNHEN KMHETMYECKOW JHEPIMU TEIUUIOBOTO JABUYKEHHSI MOJIEKYJN C
aOCOJIFOTHOM TemmepaTypoi, MepBbIi 3aKOH TEPMOJUHAMHUKU;, 3aKOH
COXpPAaHEHMs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyioHa; mpu sTtom
pa3ianuaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOe
BBIPKEHUE U YCIOBUS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTHU

10.8

OOBSICHAT, OCHOBHBIE MNPUHILIMIBI JEHCTBUS MAalIUH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HX 0€301acHOro
WCIIOJIb30BaHUs B [IOBCEHEBHON KU3HU
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10.9

BBINOMHATE 3KCHEPUMEHTHI MO0 UCCIEIOBAHUIO (DU3UYECKUX SBIICHUN
U TIPOLIECCOB C UCMOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUIA;
npu 3ToM (HopMyIHpoBaTh MpobaeMy (3a7ady) U TUIIOTE3y YUeOHOTO
JKCIEpUMEHTa,  CcOOMpaTh  YCTAHOBKY U3  IPEAJIOKEHHOTO
000pyI0BaHUsl, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OcCylIecTBIATh TPSAMBIE W KOCBEHHBIE HW3MEpEHUs (PU3UUIECKUX
BEJIMYMH; MPU ATOM BBIOMPATh ONTUMAIBHBIMN CIOCOO H3MEpPEHHUS
Y HCIIOJIb30BATh U3BECTHBIC METOBI OLICHKH MTOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBarh 3aBUCUMOCTH MEXKIY (U3MUYECKUMHU BEIMUYUHAMHU C
UCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHU; MPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUPOBATHh pE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH
bu3MYecKuX BETMYNH B BUJI€ Ta0JIUIl U TpadUKOB, J€1aTh BHIBOABI IO
pe3yJibTaTaM UCCIEAOBaHUS

10.12

CoOmonarh mpaBwia 0O€30MAaCHOTO TpyJla TMpPU  POBEACHUU
UCCJIENOBAaHUM B paMKax Y4yeOHOro JKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENbCKON U MPOEKTHOU JEATEIHOCTA C UCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHUS

10.13

Pemate pacueTHble 3aJ]a4M C SIBHO 33JJaHHON (PU3MYECKOW MOJEIIBIO,
UCIIOJIb3Ysl (PU3WYECKHUE 3aKOHBI M TMPUHLMUIIBI; HA OCHOBE aHaM3a
YCIOBHSl 3aJa4yd  BBIOMpPATh (PU3MYECKYI0 MOJEINb, BBIICIATh
(bu3nuecKue BeIMYMHbBI U (HOPMYJIbI, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
MPOBOJUTH PACUETHI U OLICHUBATh PEATLHOCTH MOJTYYEHHOTO 3HAYEHUS
(bU3UYECKOM BETMUNHBI

10.14

Pemlarb ~ kadyeCcTBEHHBIE  3aJayd:  BBICTPAMBATH  JIOTUYECKU
HEMPOTUBOPEYUBYIO LIETIOYKY PACCYKICHUM C ONIOPOM HA U3yUYECHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE ABJICHUS

10.15

Hcnonb3oBaTh TMpU  PEIICHHMH Y4YEOHBIX 3aJad  COBPEMEHHBIE
UH(OPMAITMOHHBIE TEXHOJOTHUU [UJIsl TOWCKa, CTPYKTYPUPOBAHMS,
WHTEPIpPETAUA U TIPEACTaBICHUS YYECOHOW M HAay4YHO-TIOMYJISPHON
uH(pOpMaIUH, TIOJYYCHHON W3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH
aHAIM3UPOBATh MOTyYaeMyt0 HHPOPMAIIUIO

10.16

[IpuBoaMTH TpUMEPHI BKJIaJa POCCUMCKUX M 3apyOEIKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUI

10.17

Hcronp30BaTh TEOPETHUECKUE 3HAHMS 1O (PU3HKE B TIOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MpU 00pallleHuH ¢ mprudbopamMu
U TEXHUYCCKUMHU yCTPONCTBAMH, I COXPAHCHHUS 3JI0POBbS
U COOJIFOICHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHUS B OKpPYXKAIOIICH
cpene
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10.18

PaGoTath B rpymnme ¢ BHIOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAaHUPOBATh ~ paboOTy  TPYIbI, PAlMOHAJIBHO  PACIPEICNSThH
O0s3aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAaHAAPTHBIX
CUTyallusX, aJ€KBATHO OIICHMBATh BKJIaJ KaXXJOTO W3 yYaCTHUKOB
IPYIIBI B pellIEeHUE paccMaTpuBaeMou mpoodIeMbl

IIpoBepsieMbIe 31eMEHTHI COAEPKAHUS

Kon
pasnena

Kon
MIPOBEPSIEMOTO
DJIEMEHTA

[IpoBepsieMbie 3EMEHTBI COAEPKAHUA

OU3NKA UMETOJbI HAYYHOTI'O ITO3HAHU A

1.1

du3snka — HayKa o npupoze. Hayunbie MeTOAbI MO3HAHUS
OKpy»Karolmero Mupa. Poip skcrepyuMeHTa M TEOpUU B
poliecce MO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3MKe

1.2

MopnenupoBanue (QU3NYECKUX SBIECHUM M IPOLIECCOB.
Hayunbie runore3pl. Ou3nyeckue 3aKOHBI UM TEOPUM.
['panunel  mpuMeHUMOCTH  (UBUYECKUX  3aKOHOB.
[lpunuun cootBercTBUs. Poab u  Mecto  GUBUKH
B ()OpMUPOBAHUM COBPEMEHHOW HayYHOW KapTHHBI MUpAa,
B MPAKTUYECKOU NEATEIBHOCTH JIOIEH

MEXAHUNKA

2.1

KMHEMATHUKA

2.1.1

MexaHu4eckoe JIBUYKEHHE. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBUYKCHUS. Cucrema OTCYETA.
Tpaexropus

2.1.2

[lepemenienue, CKOPOCTb (cpenusis CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHUE MATepHAIbHOU
TOYKH, WX MPOEKIUW HA OCH CHUCTEMBI KOOPJIHUHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTel

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEMHOE
nBukenue. ['papuku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH,
YCKOPEHHMS], IyTH U MEePEMEILEHUsI MaTepUualibHON TOUKU
OT BPEMEHHU

2.14

CBobOosHOE MmajieHue. Y CKOpeHue CBOOOIHOTO aACHUS

2.1.5

KpuBonuneliHoe paBwxeHue. PaBHOMEpHOE JBUKEHHE
MAaTEpUAIIBHOM TOYKA IO  OKPYXKHOCTH.  YIJIOBas
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CKOpOCTb, JHHEWHass ckopocTe. Ilepuon u wyacrora.
[leHTpOoCcTpeMUTETHLHOE YCKOPEHUE

2.1.6

TexHudyeckue YCTpOfICTBa: CIIMAOMCTD, JABHMIKCHHUC
CHapsAO0B, LHCIIHBIC U pCMCHHBLIC IICPCAa1n

2.1.7

[Ipaktnueckue  pabGotTel. M3MepeHne  MIHOBEHHOM
ckopoctu. MccnenoBanne COOTHOIICHUSI MEXKTY ITyTSMU,
MIPOMACHHBIMU TEJIOM 3a IIOCIEAOBATEIbHBIE PAaBHBIC
IIPOMEKYTKHA BPEMEHH IIPH PaBHOYCKOPEHHOM JIBUKEHHUH
C HayaJlbHOM CKOPOCTBIO, paBHOW Hy0. HM3yuenune
JNBW)KCHHUS IIapUKa B BA3KOM JKUAKOCTH. M3ydenue
JBUKEHMSI T€JIa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JINHAMUKA

2.2.1

[Tpuauun otHocuTenbHOCTH ['anmmiiest. IlepBbiil 3aKOH
HrroToHa. THepupaibHbIE CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3ununu cum

223

Bropoli 3akon HproToHa a1 MaTepualbHOM TOYKH B
uHepuuanbHoil cucteme orcuera (MCO). Tperuit 3akoH
HproToHa A1 MaTepuaibHbIX TOUYEK

224

3akoH BcemupHoro tiarorenus. Cuna tspkectu. [lepBas
KOCMHUYECKasi CKOpOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHHS
u cuna tpeHus mnokos. Kosdpdumument tpenus. Cuina
COIIPOTHBJICHUS TP JBUKEHUH TEJIA B )KUJKOCTH WM Ta3e

2.2.7

bHOC U BpallaTCJIbHOC IBHUKCHHUC a0COIIOTHO

2.2.8

MOMEHT CcHuJIbl OTHOCUTEIIBHO OCH BpaiieHus. [liedo
cuibl. Y ciioBus paBHOBecus TBepaoro tena B UCO

229

TexHuyeckue yCTpOMCTBA: NOALIMIIHUKHM, JBUXXCHUE
VCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTrueckue padbotsl. U3yduenue nBuxeHus Opycka mo
HAKJIOHHOW TIJIOCKOCTH TIOJ JICHCTBUEM HECKOJBKUX CHIL
HccnenoBanye 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX
B JehopMUpyeMOil TIPyKHMHE M PE3MHOBOM oOOpasiie, OT
BeIMUMHB MX nedopmanuu. MccnemoBaHue yCIOBHN
paBHOBECHS TBEP/IOTO TEJa, UMEIOIIETO OCh BPaICHHUS
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23

3AKOHbI COXPAHEHUA B MEXAHUKE

2.3.1 Nmnynbe MatepranbHOM TOUKH, CUCTEMBI MATEPUATIBHBIX
To4yeK. IMIyJIbC CUIIBI 1 U3MEHEHHE UMITYJIbCa TENa
232 3akoH coxpaHeHuss ummyiasca B HMCO. PeaktuBHOE
JIBUKCHHE
233 PaGoTa cuibl
234 MOIIHOCTE CHJIBI
2.3.5 Kunernueckasi sHeprusi MarepuaibHOM TOouku. Teopema
0 KMHETHUYECKON DHEPTUH
2.3.6 [lorenumnanbHass oHeprus. [loTeHumanpHas >HEPrus
yrpyro naedopMupoBaHHOW TpykuHbl. [loTeHIManbHas
HHEPrus Teja BOJIM3U MOBEPXHOCTH 3€MITU
2.3.7 IlorernmanpHple W HEMOTCHOUAJILHBIE CHIBL. CBS3b
paboOThl  HEMOTEHIHMANbHBIX CHJI €  HM3MEHEHUEM
MEXaHHYECKOM SHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHHUS
MEXaHHYECKON YJHEPTUH
238 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHU4eCcKue yCTpONCTBA: JBUKEHUE PAKET, BOJAOMET,
KOIIEep, MPY>KUHHBII TUCTOJIET
2.3.10 [Ipaktuueckue paboTbl. M3yueHue CBA3U CKOPOCTEU Tel

npu Heyrnpyrom ynape. MccrnemoBanue cBs3M pabOThHI
CHUJIbI C U3MEHEHUEM MEXaHUYECKOW YHEPTUU Tella

MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH

3.1.1 OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJIIPHO-KUHETUYECKOM
teopuu. bpoyHnosckoe aswxkenue. ubdysusa. Xapakrep
JBIDKEHUS U B3aUMOJICUCTBUS YaCTHII BEIIECTBA

3.1.2 Mogenu cTpoeHHusl ra3oB, >KUAKOCTEH M TBEPABIX TEIN
1 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIICH

3.1.3 Macca monekyn. KonaumdectBo BemiectBa. IloctosiHHas
ABoraapo

3.14 TermnoBoe paBHOBecue. Temneparypa U €€ U3MEpPEHHUE.
[ITkama remneparyp Llenscus

3.1.5 Mopens wupaeanbHoro raza. (OCHOBHOE ypaBHEHUE

MOHGKYHﬂpHO-KHHeTHLIeCKOﬁ TCOPHUH NICAJIBHOI'O I'a3a
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3.1.6

AOcomoTHasT ~ TeMmIepaTypa Kak  Mepa  CcpemaHel
KMHETHYECKOW SHEPruU TEIJIOBOIO JIBMXKEHHS YaCTHIL
ra3a. [lIkama remneparyp KenbBuna

3.1.7

VYpasaenue Knanelipona — MenneneeBa. 3akoH J[aibToHa

3.1.8

['azoBbie 3akoHBI. M3o0mpoiiecchl B HACaIBHOM Trase ¢
IOCTOSTHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpMa,
n30x0pa, n300apa

3.1.9

TexHuueckue yCcTporucTBa: TEPMOMETP, OAPOMETP

3.1.10

[TpakTiueckue paboThl. V3MepeHne Macchl BO3AyXa B
KJIACCHOM KOMHarte. MccnenoBanne 3aBUCUMOCTH MEXIY
[apaMeTpaMM COCTOSHUS PA3pEKEHHOI0 raza

3.2

OCHOBbLI TEPMOJIMHAMUKH

3.2.1

TepMoaunamMuueckass cucremMa. BHYTpeHHssT SHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U CITIOCOOBI €€ M3MEHEHMSI

322

KonuuectBo TemnoTel U pabota. BHyTpeHHssT HEprus
OJIHOATOMHOT0 MJICAIBHOTO Ta3a

323

Buasl Temuonepenavn: TEIUIONPOBOJHOCT, KOHBEKIIUS,
U3JTy4YeHUE. TemnoemkocThb Telna. VY nenvHas
TETUIOEMKOCTh BeIecTBa. PacueT konmdecTBa TEMJIOTHI
IpH TeIuIonepeaaye

324

IlepBeiit 3ak0H TepMoauHamuku. [IpuMeHeHue nepBoro
3aKOHAa TEPMOJUMHAMUKH K u3omnpoueccaM. ['papuueckas
WHTEpHpeTanus paboThl ra3a

3.25

TennoBble MamuHbl. [[pUHIUIIBI TEHCTBUS TEIJIOBBIX
MaiiuH. [TpeoOpazoBaHus SHEPTUH B TEIJIOBBIX MaIlIMHAX.
Koaddumnment mnonesnoro npeiictBus (mamee — KIIJI)
teroBou MamuHbl. [{ukn Kapro u ero KII]

3.2.6

Bropoii 3akon  TepmomumHamuku. HeobpaTuMoCTh
MPOLIECCOB B IpUpoje. TemnoBele  JBUTATEIH.
DKoJIOTUYECKHE MPOOIEMBI TETUIOAHEPTETUKH

3.2.7

TexHuyeckue yCTpPOWCTBA: JBUraTeilb BHYTPEHHEIO
cropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED

3.2.8

IIpakTyeckue paboThI. N3mepenne YAEIbHON
TEIUIOEMKOCTH
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33 ATPETATHBIE COCTOSHUA BEILIECTBA. ®A30BbBIE ITEPEXO/IbI
3.3.1 [TapooOpa3oBanue w KoHAeHcarus. Vicmapenue u
KUMEeHWe.  YJeabHas  TeIioTa  MapooOpa3oBaHU.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JABJICHUS
332 AOCOMIOTHAasT M OTHOCUTENbHAs BIAXKHOCTh BO3yXa.
Hacpiennslii nap
333 Tepnoe Ttenmo. Kpucramnmueckne u amopdubie Tena.
AHM30TPONUS CBOMCTB KpUCTAILIOB. JKUAKHUE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepUaIIbI
334 [InaBneHue W KpUCTAUIM3AIMSA. YJelbHas TeEIloTa
riaiaeHus. CyonumManus
3.3.5 YpaBHeHue TemIoBoro OasaHca
3.3.6 TexHU4eCKue YCTPOMCTBA: TUIPOMETP M IICUXPOMETP,
KAJIODUMETP, TEXHOJOTUU TOJYyYEHUS] COBPEMEHHBIX
MaTrepuaioB, B TOM  4YHUCJIE  HAaHOMAaTEpHAaJOB,
Y HAHOTEXHOJIOTUU
3.3.7 [Ipaktuueckue paboThl. I3MepeHne BIaXKHOCTH BO3AyXa
4 DOJIEKTPOAIMHAMUKA
4.1 OJIEKTPOCTATUKA
4.1.1 DneKTpu3anms Tell. DJIEKTpUYeCcKui 3apsan. J[Ba Buma
ANEKTPUUYECKUX 3apSI0B
4.1.2 [IpoBOAHUKH, TUDIIEKTPUKH U OITYTIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUECKOI0 3apsiaa
4.14 B3aumoneiictBue 3apsaoB. 3akoH KynoHa
4.1.5 ®usnueckoe nose. HanpsikeHHOCTh 3JIEKTPUYECKOTO
uuuy. JIMHUKM HanpsKEeHHOCTH
4.1.6 PabGora cmn smekrpocrarmdeckoro mojs.  [loreHnmar.
PaznocTh moTeHIIAIOB
4.1.7 ITpoBOHUKHM u JIADJTIEKTPUKHU B MOCTOSTHHOM
AIEKTPUUECKOM ToJie. JusnexTpuieckas NpoOHUIIAEMOCTh
4.1.8 OnektpoeMkocTb.  KoHuaeHcaTop.  DIEKTPOEMKOCTb

IINTIOCKOT'O KOHJOCHCATOopa. 3HepFI/I$I 3aPAKCHHOT'O
KOHJACHCATOpa
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4.1.9

TexHn4ecKkre yCTPOMCTBA: JJIEKTPOCKOIN, 3JIEKTPOMETD,
IIEKTPOCTATUYECKAS 3aIuTa, 3a3¢MJICHHE
AIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTED

4.1.10 [Ipaktnueckne paboTel. M3mepeHue 3IEKTPOEMKOCTU

KOHJIEHCAaToOpa
4.2 [TOCTOAHHbBIN JIEKTPUYECKHU TOK.
TOKU B PA3JIMYHBIX CPEIAX

4.2.1 YcnoBus CymecTBOBaHUs MMOCTOSSHHOTO 3JIEKTPUYECKOTO
toka. Mctounnku Toka. Cuna Toka. [locTosSTHHBIN TOK

422 Hanpsbxenue. 3akon Oma i1 y4acTKa UEnu

423 DJNEKTPUYECKOE COMPOTUBRIIEHHE. Y IETIbHOE COITPOTUBIICHUE
BEILIECTBA

424 ITocnenoBaTennHOE, napasuiesibHOE, CMEIIIaHHOE
COEIMHEHNE MTPOBOJHUKOB

4.2.5 Pabota snexTpuueckoro Toka. 3akoH [Jxoymns — Jlenna

4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7 aneKkTpoaBKyIas cuna (nanee — IJ[C) u BHyTpeHHee
COIPOTHUBJICHUE UCTOYHHUKA TOKA. 3akOH OMa 17151 TOJTHOM
(3aMKHYTO#) eKTpruyYecKoi 1ernu. KopoTkoe 3aMbIkaHue

4.2.8 DJIEKTPOHHAs  MPOBOJAUMOCTH  TBEPIBIX  METAJJIOB.
3aBUCHUMOCTD COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOINMOCTh

429 DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA AIEKTPOHHBIX
My4YKOB

4.2.10 [TosrynpoBOTHUKM. CoOcTBeHHas 51 pUMeCHast
MPOBOAUMOCTh  MOJYNpOBOJHUKOB. CBoOWCTBA  p-n
nepexoza. [lomynpoBoAHUKOBEIE TPHUOOPHI

4.2.11 DNEKTPUYECKHI TOK B AIEKTPOIUTAX.
DIIEKTPOIUTHYECKAS] AUCCOHNAIMS. DIEKTPOJIN3

4.2.12 DnekTpuueckuii Tok B razax. (CamocToATeNnbHbIN

M HECAMOCTOSATENbHBIM pa3psan. Pa3nuyHble TUIIBI
CaMOCTOATENBHOTO pa3psaa. Mosnus. [1nazma
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4.2.13

TexHuyeckue yCTpPOWCTBA: aMIEPMETP, BOJBTMETP,
peocTar, HUCTOYHHUKM TOKA, DJIEKTPOHATPEBATEIbHBIC
npuOOpPBI, IMEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJIEHUS, BAaKyyMHBIM  JUOJ, TEPMHUCTOPBI
U (QOTOpEe3UCTOphl,  MOJYHNPOBOJHUKOBBI  JTHON,
raJlbBaHUKa

4.2.14

[Ipaktuueckne  pabotbl.  M3yueHue  cMelIaHHOTO
COEJIMHEHHUS PE3UCTOPOB.

N3mepenne D/IC ucTouyHMKA TOKA U €r0 BHYTPEHHETO
conpotuBieHus. Habmonenue snekrponunsa
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11 KJIACC

IIpoBepsieMble TPeOOBAHUSA K pe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NMPOrpamMmMbl
Kon [IpoBepsiemble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTenbHOMN MPOTrpaMMBbI CPEAHET0 00111eT0 00pa30BaAHMUS
pe3yabTaTa

11.1 JleMoHCTpUpOBaT, Ha TMpuUMepax pojib U MECTO  (PUBUKHU
B (hopMUpOBaHUYU COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKOU 1€ TEIBHOCTH
JIOZEH, IETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA

11.2 Y4YuThIBaTh TPAHULIBI IPUMEHEHHUSI U3YUEHHBIX (PU3NYECKUX MOJIETICH:
TOYEYHBIN JIEKTPUUECKUM 3apsill, AACPHAsI MOAEIb aTOMA, HYKJIOHHAs
MOJIeJIb AaTOMHOTO Si/ipa MpH pelieHuu (GU3NUeCcKuX 3a1a4

11.3 Pacnio3naBath (usnueckue sBieHUs (MPOIECCHI) U OOBICHATh UX Ha

OCHOBE 3aKOHOB DOJEKTPOJAMHAMHKMA U  KBAHTOBOM  (DM3HKHU:
3JIEKTpUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE€  JIEWCTBHsSI ~ TOKa,  B3aWMOJCHCTBHEC  MAarHWTOB,
AJIIEKTPOMArHUTHAsT WHAYKIUS, JIEUCTBME MArHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM M JBIDKYIIMMCS 3apsiji, IJIEKTPOMAarHUTHBIC
KOJeOaHWsI M BOJIHBI, MNPSMOJIMHEMHOE pacnpoCTpaHEHHE CBETAa,
OTpa’KEeHHE, MPEJIOMIICHUE, uHTEpPEpEHIIHS, mudpakius
U TIOJISIpU3allvs CBETa, AUCTepCcUs cBeTa, (hOTodeKTprudecKuid 3 HexT
(boToaddexT), cBETOBOE MaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTrO
CIIEKTpa aroMa BOJOPOJa, €CTECTBEHHass U  UCKYCCTBEHHAs
PaaNOaKTUBHOCTh

11.4

OnuceiBaTh HM3yYECHHBIE CBOMCTBA BelIeCTBa (AJIEKTPUUECKHE,
MarHUTHbIE, ONITUYECKUE, PTIEKTPUUECKYIO MPOBOJUMOCTD PAa3INYHBIX
Cpela) U DJIEKTPOMAarHUTHbIC SBJCHUS (TIPOILIECCHI), HCIOIB3YS
bu3nueckue BEIWYMHBL: JJIGKTPUYECKHM  3apsij, Cuila TOKa,
IIEKTPUYECKOE  HANpPSDKEHUE, AJIEKTPUYECKOE  CONMPOTUBIIECHUE,
pazHocTh noTeHImanoB, J/]C, paboTa Toka, HHIYKIUS MarHUTHOTO
noisi, cuna Awmmepa, cwia JlopeHlla, WHIYKTUBHOCTh KaTyIIKH,
SHEPIusi AJIEKTPUUYECKOTO M MArHUTHOTO TOJIEM, MEPUO] M 4YacToTa
KoJIeOaHM B K0JIeOaTEIbHOM KOHTYPE, 3apsi/i U CUJjla TOKa B MPOIECCce
TapMOHUYECKHX  DJIEKTPOMAarHUTHBIX  KojiebaHu#,  (PoKycHoe
pacCTOSIHME M ONTUYECKas CUJIa JIMH3BI, IPU OMUCAHUM NPaBUIIBLHO
TPakToBaTh (PU3MUYECKUH CMBICI MCHOJIb3YEMbIX BEJIMYUH, HUX

69




O00O3HAUEHHs] M E€IUHMIIbI; YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME
JTaHHYIO0 (PU3UYECKYIO BETUYHHY C IPYTUMH BeIMYMHAMHU

11.5

OnuceIBaTh U3yUYE€HHbIE KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCTIOIB3YS
bu3NYeCcKre BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, DHEPTUS M HUMIYyJbC (POTOHA, TEPUON
noJlypacraja, SHEPrusl CBS3M AaTOMHBIX SJ€p; TPH ONMUCAHHH
MPaBUJIBLHO TPAKTOBATh (PU3UUCCKUNA CMBICI UCITOIH3yEMbIX BEJIIMYHH,
uX 00O3HAYCHHWS WM CIUHUIIBI, YKAa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINC
TaHHYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEIIMUYNHAMU, BBIYUCIIATh
3HauYeHUE (PU3NICCKON BEITHMUNHBI

11.6

AHanu3upoBaTh (PU3NYECKHE NPOLECCHl W SBJICHHS, HCHOJbB3YS
¢uznyeckue 3aKOHbl M HpUHOMIBL:  3akoH OMa, 3aKOHBI
IIOCJIEA0BATENBPHOTO W MApAJUIEIBHOIO COCIWHEHUS IMPOBOIHUKOB,
3akoH JIxoyns — JIeHna, 3aK0H JIEKTPOMarHUTHOM MHAYKIUH, 3aKOH
IPSIMOJIMHEWHOIO PacCpOCTPaHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ TNPEIOMJICHUSI  CBE€Ta, ypPaBHEHHE  OWHINTEHHA IS
dororddekrra, 3aKOH COXpAHEHUS HHEPrHH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAHEHUs DJIEKTPUYECKOrO 3apsia, 3aKOH
COXpAaHEHMsI  MAacCOBOTO  4YHWCJIa, mocryinaTtel  bopa, 3akoH
PAaAMOAKTUBHOIO pacnaga; Ipd 3ITOM pas3jinyaTh CIOBECHYIO
(opMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHUE U YCIOBUS
(rpaHu1bl, 00J1aCTH) NPUMEHUMOCTU

11.7

OnpenensiTh HaNpaBI€HUE BEKTOPAa WHIYKIIMM MAarHUTHOTO TMOJIS
MPOBOJHUKA C TOKOM, CHIIbl AMmepa u cuiibl JlopeHia

11.8

CtpouTh ¥ OIIMCHIBATH H300paKEHHE, CO37aBaeMOe€ IUIOCKUM
3epKajgoM, TOHKOW JIMH30H1

11.9

BBITIONHSTE 3KCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UICCKUX SIBICHUMA
U TPOIIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPECHHUIA;
pu 3ToM (popMyIHpoBaTh MpodsieMy (3a7a4dy) U TUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUS, IPOBOJAUTH OIBIT U (hOPMYITHUPOBATH BHIBOIBI

11.10

OcymiecTBiATh TpsIMbIE W KOCBEHHBIE W3MEPEHUS (PU3HUECKHUX
BEJIMYMH, MPU STOM BBIOMpATh ONTUMAJIBHBIA CIOCOO H3MEPEHUS
M WUCIOJB30BaTh W3BECTHBIE METOABl OLEHKM MOTPEUIHOCTEN
M3MEPEHUN

11.11

HccnenoBarh 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH C UCIIOJIb30BAaHUEM
NPSAMBIX HW3MEPEHUN; TpU OTOM KOHCTPYUPOBATH  YCTaHOBKY,
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(bUKCUpPOBaTh PE3yNbTATHl TMOJIYYCHHOW 3aBUCUMOCTH (HPU3HUECKHUX
BEJTMYMH B BUC TAOJHI U Tpa(pUKOB, T€TIaTh BEIBOABI IO PE3yIbTaTaM
WCCJIEIOBAHMS

11.12

CoOmomath mpaBujia 0€30MacHOTO  TpyJa TMpU  MPOBEACHUHU
HUCCIIEIOBAaHUM B paMKaxX y4eOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKOW M MPOEKTHOM AEATEIIBHOCTU C UCIOJIb30BAHUEM
HU3MEPUTEIBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYyA0BaHUS

11.13

Pemmarh pacueTHbie 3a/1a4dl ¢ ABHO 3aJaHHON (PU3MUYECKON MOJEINbIO,
UCIOJB3Ysl (PU3NYECKUE 3aKOHbl U IPUHLUIBI, HA OCHOBE aHAJIM3a
yCIIOBUSL 3aJaud  BBIOMpAaTh (PU3MUECKYIO MOJENb, BBIICIATH
¢uznyeckue BeIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIICHMUS,
MPOBOJUTH PACUETHI U OLICHUBATh PEATLHOCTH IMOJTYYEHHOTO 3HAUEHUS
(bU3NYECKOM BETMUUHBI

11.14

Pemratb  kadecTBEHHBIE  3aJa4u:  BBICTPAMBATH  JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHUM C ONIOPOM HA U3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS

11.15

Hcnonb3oBaTh MpU  pEHIEHUWH Y4Y4EeOHBIX 337ad COBPEMEHHBIE
UH(POPMAILIMOHHBIE TEXHOJOTMM Uil TIOUCKA, CTPYKTYpUpPOBaHUS,
WMHTEPHPETAlUd U TPEACTaBICHUS YYEOHOW M HAayYHO-MOIMYJISIPHON
uH(pOpMaIUK, TOJYYCHHON U3 PA3MYHBIX UCTOYHUKOB; KPUTHUYECKU
aHaAJIM3UPOBATh MOIy4aeMyI0 HH(POPMALIUIO

11.16

OOBSICHAITh TIPUHLUIBI JEHCTBUS MalIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pasinyaTh yCJIOBUSI UX 0€30MacHOTO HCIOJIb30BaHUS B
MOBCEITHEBHON KU3HU

11.17

[IpuBoaMTH MpUMEPHI BKJIaJa POCCUMCKUX M 3apyOEkKHBIX YUECHBIX-
(U3UKOB B pa3BUTUE HAYKH, B 00BSICHEHUE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTUUYECKUE 3HAHUS 10 (DU3HMKE B IMOBCEIHECBHOM
YKU3HU 1)1 o0ecrieyeHus: 0€30MacHOCTH MPU 00pallleHuU ¢ TprudopamMu
U TEXHUYECKUMH YCTPOMCTBaMH, [JIsi COXPaHEHUS 30POBBS
U COOJIIOZIEHHS HOPM JKOJIOTMYECKOTO IMOBEACHUS B OKPYXKaIOIICH

cpene

11.19

PaGoTath B rpyIine ¢ BHIMOTHEHUEM PA3TMYHBIX COIUATBHBIX POJICH,
IUIAaHUPOBATh ~ pabOTy  TPYyNIbl, palMOHAIBHO  pacHpenemsiTh
O00S3aHHOCTH M IUIAHUPOBATh JAESATENBHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJC€KBATHO OLIEHMBATh BKJIAaJ KaXXJOTrO W3 YYAaCTHUKOB
IpyNIbI B pelIEHUE paccMaTpuBaeMou mpoodieMbl
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IIpoBepsieMbIe 31eMEHThHI COAEPKAHUS

Kox Kox [IpoBepsieMbIe 2IEMEHTHI COACPIKaHUS
pasziena | MpOBEPSIEMOTO
DJIEMEHTA
4 OJIEKTPOAMTHAMUKA
43 MATHUTHOE ITIOJIE. DJIEKTPOMAT'HUTHA A UH YK

43.1 [TocTosiHHBIE MarHUTHL. B3anMoOeMCTBHUE TOCTOSIHHBIX
MAarHuTOB

4.3.2 MarnutHoe mnone. BekTop MAarHMTHOM MHIYKIWH.
[Tpuanun cynepno3unnu. JIMHUKM MarHUTHOW WMHIYKIIUU.
KapTuHa nuHMI1 MArHUTHOW HHAYKIUU MOJISI HOCTOSTHHBIX
MarHuTOB

433 MarnuTtHOE o€ npoBOJHHKA ¢ TOKOM. KapTrHa nrHwMi
MOJIsl JJIMHHOTO MPSAMOTO IPOBOJHHUKA M 3aMKHYTOTO
KOJIBIIEBOTO IPOBOJHUKA, KATymIKM C TOKOM. OTBIT
Opcrtena. BzanmoaeicTBue NpoOBOIHUKOB C TOKOM

434 Cuna AMmmiepa, ee MOIYJIb U HAIIPABJICHUE

4.3.5 Cuina Jlopenua, ee MOIyib W HampaBieHUE. J[BUKEHHE
3apsDKEHHOM 4acTUIlbl B OJTHOPOJAHOM MArHUTHOM IIOJIE.
Pabora cumnel JIopeniia

4.3.6 SIBrIeHME PIEKTPOMArHUTHON MHAYKIIUU

4.3.7 [ToTok BEKTOpa MarHUTHOW MHAYKIWH

4.3.8 OJIC nHayKnuu. 3aKO0H 3JIEKTPOMArHUTHOW WHIYKIIMH
dapajes

4.3.9 BuxpeBoe anekrpuueckoe tnone. IJIC  umHAYKIUU
B MPOBOJHHUKE,  JBWXKYILIEMCA  IOCTYHaTeJIbHO B
OJIHOPOJIHOM MarHUTHOM T10JI€

4.3.10 ITpaBuno Jlenna

43.11 NunykTuBHOCTL.  SIBIIEHME  CaMOMHIYKIIMH. DJ1C
CaMOMHAYKITUU

4.3.12 DHeprus MAarHUTHOTO TIOJISI KATYILIKU C TOKOM

43.13 DNEeKTPOMarHuTHOE MoJie

43.14 TexHuyecknue yCTpOWCTBA: IOCTOSHHBIE  MAarHWTHI,

QJICKTPOMAIrHHUTEI, QJICKTPOABUIATCIIb, YCKOPUTCIIN
QJIECMCHTAPHBIX YaCTUI, HHAYKIIMOHHAA I1CYb
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4.3.15

[TpakTiueckue paboThl. M3ydueHne MarHUTHOTO TOJS
KaTyLIKH ¢ TOKOM. MccneoBanue 1eicTBHsI TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM. McciiemoBaHue SIBICHHUS
AIEKTPOMAarHUTHOM MHyKIIUU

KOJIEBAHU A U BOJIHBI

5.1

MEXAHMYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenrHasgs cucrema. CBoOomHble  KoeOaHUS.
["apMoHnYeckue KoJIeOaHusl. [Tepuon, yacToTa,
aMIIuTyaa u ¢asza KojaebaHui

5.12

[IpyXuHHBIN MassTHUK. MaTeMaTU4eCKU MassTHUK

5.1.3

YPaBHGHHG TapMOHHUYCCKHX KOJICOaHUH.
Kunemaruueckoe )51 JUHAMH4YCCKOC OIIMCAaHHC
K0JIeOaTEeNLHOTO JABUKCHUA

5.14

[IpeBpaiiieHue 3HEPrun NPy rapMOHUIECKUX KOJICOaHUSX.
CBsi3b aMIUTUTYIbl KOJIEOAHUM HCXOJHOM BEIMYMHBI C
aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbublii KoHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE
KOJeOaHusi B HJCAJIbHOM KOJIEOATEIbHOM KOHTYPE.
AHanorus MEXY MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KosieOanuamu. @opmyna ToMmcoHa

5.1.6

3aKOH COXpaHEHUS SHEPTHH B UACATILHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7

BreiHyX/IeHHBIE MeXaHWdeckune Kojebanus. Pe3oHaHc.
PezonancHas kpuBas. BeIHYX/I€HHBIC JIEKTPOMAarHUTHBIC
KOJICOAHUS.

5.1.8

[TepemenHslil Tok. CHHYCOUIaTbHBINA IEPEMEHHBIN TOK.

5.19

MoIHOCTh MIEPEMEHHOTO TOKa. AMIUTUTYAHOE
Y JICUCTBYIONIEE 3HAUYCHHUE CUJIbI TOKA U HANIPSKEHUSA

5.1.10

Tpanchopmarop. [IpousBoacTso, repenaya
U OTpeOJICHNE IIEKTPUUECKON IHEPTUU. DKOJIOTUIECKUE
PUCKA TIPU NPOU3BOJACTBE DJIEKTPUUECKOW IHEPIHUMU.
KynbTypa WCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B
MMOBCEHEBHOM KU3HU

5.1.11

TexHuueckue yctpoiicTa: ceiicmorpad, 3JeKTpUYECKH
3BOHOK, JINHUU DJIEKTponepenay
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5.1.12

[TpakTnueckue pabotel. lccrnenoBanue 3aBUCHMOCTU
nepuoAa MaiblX KojeOaHuM rpy3a Ha HUTU OT JUJIMHBI
HUTH U Macchl rpysa. MccnenoBanue nepeMeHHOro Toka B
LIEIIU U3 TOCJIEA0BATEIIBHO COCIMHEHHBIX KOHIEHCATOPA,
KAaTYLIKH U PE3UCTOPA

52 MEXAHNYECKUE U DJIEKTPOMAIT'HUTHBIE BOJIHBI

5.2.1 MexaHnueckue BOJHBI, YCJIOBUS PacCIpOCTPAHEHUS.
[Tepron. CkOpOCTh paclpOCTpaHEHUS] U JIMHA BOJIHBIL.
[Tonepeunbie ¥ NPOIOJIBHBIE BOJHBI

522 HNurtepdepenius u nudpakins MeXaHU4eCKUX BOJIH

523 3ByK. CKOpoCTh 3ByKa. | poMKOCTB 3ByKa. BricoTa TOHa.
TeMOp 3ByKa

524 ONEeKTPOMarHuTHbIE  BOJIHBL.  YCJIOBHS  M3Ty4YCHHUS
ANIEKTPOMATHUTHBIX ~ BOJH. B3auMHas  opueHTalus
BeKTOpOB E, Bu V B aieKTpOMarHuTHOU BOJIHE B BAKYyMeE

525 CBoiiCTBa  BJEKTPOMArHUTHBIX  BOJIH:  OTPa)XEHUE,
IIPEIOMIIEHUE, noJIsipy3aIus, nudpakims,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH

5.2.6 Illkama  3J€eKTPOMAarHUTHBIX  BOJH.  lIpumeHnenue
AJIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [TpyuHLIMITBI paIMOCBA3M U TENEBUACHUA. Pamguonokaus.
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI

5.2.8 TexHn4eckre yCTpOMCTBa: MY3bIKAIIbHBIE UHCTPYMEHTHI,
yABTPa3BYKOBasi IMarHOCTUKA B TEXHUKE U MEIMIIMHE,
paaap, paIuONpPUEMHUK, TEIEBU30P, aHTEHHA, Tele(OH,
CBY-neun

53 OIITUKA

5.3.1 [IpssMmonMHEHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM
cpene. JIyu cBera

532 OtpaxxeHne  cBeTa. 3aKOHBI  OTPAKEHHS  CBETA.
[TocTpoeHue n3o0paxeHuil B IIIOCKOM 3epKajie

533 [Ipenomnenue cBera. 3aKOHbI MPEIOMJICHHUS CBETA.
AOCOIOTHBIN MMOKA3aTeNb MPETOMIICHUS

534 [TonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroiu

IMOJIHOT'O BHYTPCHHCTO OTPAKCHU A
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53.5

Hucnepcus ceeta. CrnoxHbIii cocTtaB 6enoro ceeta. Lser

53.6

Cobwuparomuie u pacceMBarOIIME JTUH3BL. TOHKas JIMH3A.
DOKYCHOE pPACCTOSIHUE M OINTHYECKas CHJIa TOHKOU
mun3bl. [loctpoeHue wu300pakeHUN B coOMparonux Hu
pacceuBarommx JuH3ax. @dopmysia TOHKOM JIMH3BL.
YBenudeHue, JaBacMoe JIMH301

5.3.7

HpeILGJILI IMPUMCHHUMOCTH I“€OM€TpI/I‘I€CKOf;1 OIITHKH

5.3.8

WUntepdepenust  cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMoOAEHUS MakKCUMyMOB U MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

539

Hudpakuus ceera. JudpakuuoHHas peuieTka. Y clIOBUE
HAOJIIOJICHUS] TJIABHBIX MAaKCUMYMOB IIpH TaJ€HUU
MOHOXpPOMAaTHYECKOTr0  CBeTa Ha  JU(PAKIHOHHYIO
pEeIIeTKY

5.3.10

HOHHpI/IBa]_II/I}I CBCTa

5.3.11

TexHuyeckue yCTpOWCTBA: OYKM, Jymna, (oTroammapar,
MMPOCKUMOHHBIM  amnmapar, MHMKPOCKOI,  TEJECKOII,
BOJIOKOHHAss  ONTHKa, Ju(dpakiuOHHAs  pElIeTKa,
MOJIIPOU]L

53.12

[Ipaktuueckne  pabGoTel.  M3mepeHwe  moxazarens
npenomieHusi. MccnenoBanue CBOWCTB M300paKeHU B
nuH3ax. Habmonenue nucnepcuu cBeta

6 SJIEMEHTHI CITELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 I'panunbl  TPUMEHUMOCTH  KJIACCHYECKOW MEXAHUKH.
[TocTynaTel TEOPUU OTHOCUTEIIBHOCTH: UWHBAPUAHTHOCTD
MOJYJISI CKOPOCTM CBE€Ta B BakKyyMe, IPUHLMUI
OTHOCHUTEIIbHOCTH DUHIITEIHA
6.2 OTHOCHUTEIBHOCTE OJTHOBPEMEHHOCTH. 3ameqienue
BPEMEHU U COKpAIICHUE JJTMHBI
6.3 DHeprus 1 UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3b Macchl C JHEPrHUel M UMITYJIBCOM CBOOOJHOM
YaCTHUIIBI. DHEPIuUs MOKOSI CBOOOTHON YaCTHUIIbI
7 KBAHTOBAA ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKN
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7.1.1

®otonbl. Dopmyina [1nanka cBs3u s3HEPTUN POTOHA C €r0
YaCTOTOW. DHEPrusl U UMITYJIbC (POTOHA

7.1.2 OTtkpeiTie U ucciegoBanue QGorodddexra. ONBITHI
A.T". CroneroBa. 3akonsl hoTodPdekra

7.1.3 VYpaBuenue DuiHmnTelHa 151 Gpororddexra. «Kpachas
rpa"uia» ¢orodddexra

7.14 JaBnenue ceera. OnbiTel I1.H. JIebeneBa

7.1.5 XHUMHUYECKOE JEUCTBHUE CBETA

7.1.6 TexHuueckue ycTpoiicTBa: (poTO37IEMEHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO

7.2 CTPOEHHME ATOMA

7.2.1 Mopens aroma Tomcona. OmbsiTel Pezepdopma mo
UCCIIEIOBAaHUIO CTpoeHus aroMma. [lnmaHerapHas Mozenb
aToma

7.2.2 [Toctynatel bopa. M3nyuenue u morjoiieHrne GpOTOHOB
OpyU TEpexofe aroMa ¢ OJHOTO YPOBHS SHEPruu
Ha apyroi. Bunbel criektpoB. CHEKTp YpOBHEW 3HEpPruu
aToma BoJopoAa

7.2.3 ple CBOMCTBa dacTtull. Bomxel 1e bpois.

Iy aJIi3M. Hudpaxims

7.2.4 CHOHTaHHOE W BBIHYXJAEHHOE HM3Jy4YEHHUE. Y CTPOMCTBO
Y IPUHIMI paboThI Ja3epa

7.2.5 TexHu4yeckue  yCTpOWCTBA:  CIEKTPAJIBHBIA  aHAJIN3
(cmexTpockoI), 1a3ep, KBAaHTOBbII KOMIIBIOTEP

7.2.6 [Ipaktuueckue pabotel. HabmioneHnue nuHEWYATOrO
CHEKTpa

7.3 ATOMHOE A41PO

7.3.1 Metonbl HaOMIOACHUS W PETUCTPALMU AJIEMEHTapHbIX
YaCTHI]

7.3.2 OTtkpeiTHEe paanoakTUBHOCTH. OmnbiThl Pesepdopna mo

OTPECIICHUIO COCTaBa PAAMOAKTUBHOTO H3JTyUYCHUS.
CpoiictBa anb(da-, Oera-, raMMma-uzinydeHus. BrusHue
PaINOaKTHBHOCTH Ha KUBBIC OPTaHU3MBI
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73.3

OTkpeITHE NPOTOHA U HEUTpOHA. HykITOHHAs MOAeIb siipa
['eiizenbepra — Banenko. 3apsia sjapa. MaccoBoe 4UCIIO
anpa. M3otomnsl

7.3.4 Anbda-pacniaf. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznydeHue. 3aKOH pPaJIHOAKTHUBHOTO
pacnaga

7.3.5 OHeprus CBs3U HYKJIOHOB B sizipe. SlnepHbie cuibl. Jledext
Macchl sIpa

7.3.6 S nepHble peakuun. /leieHue U CUHTES A11€p

7.3.7 Snepnsiii peaktop. TepmosinepHbiii cuntes. [Ipodiemsr u
MEPCHEKTUBBl  SAEPHOM DHEPre€TUKU. IKOJOTUYECKUE
aCIIEKTHI SIIEPHON SHEPTrEeTUKHU

7.3.8 OneMeHTapHble  4YacTulbl.  OTKpBITHE  IMO3UTPOHA.
OyHIaMEHTAIBHBIE B3aUMOICUCTBUS

7.3.9 TexHuueckue ycTponcTBa: JO3UMETp, kamepa BuibcoHa,
AJIEpHBIA peaKkTop, arToMHas bomOa

7.3.10 [Ipaktruueckue paboTel. MccienoBanue TPEKOB YaCTHIL
(o rotoBbIM (oTOrpadusiM)

OJIEMEHTBI ACTPO®PU3NKU

8.1 Bun 3Be3mHoro Heba. Co3Besmusi, SpKUE 3BE3JIBI,
IJIAHETHI, UX BUAUMOE JIBUKEHUE

8.2 Conneuynas cucrema. [lmaHeTsl 3€MHOW  IPYIIIBL
[1naHeThI-TUTaHTBI U UX CITYTHUKH, KAPJIMKOBBIC IJIAHETHI.
Maieie Tena ConmHEYHOM CUCTEMBI

8.3 Connne, Qorochepa wu  atmocdepa. ConHeuHas
aKTUBHOCTD

8.4 Nctounuk sneprun CosHIIa U 3BE3]]

8.5 3Be3Abl, UX OCHOBHBIE XapaKTEpUCTHUKU: Macca,
CBETHUMOCTh, pPaJNyC, TeMmIleparypa, HX B3aUMOCBSI3b.
Jlnarpamma «CHEKTpaJdbHBIA KJIIACC — CBETUMOCTBY.
3Be3Abl TJIAaBHOW MOCIEA0BATEIbHOCTU. 3aBHCHUMOCTD
«macca —  CBETHUMOCTB»  JJi1  3B€3]  TJIaBHOU
MOCJIEI0BATEIbHOCTH

8.6 BuyTtpennee CTPOECHHUE 3BE3/. CoBpeMeHHbIE

MPEJICTABICHUS O IPOUCXOXKACHUU U 3Botonu CoJiHIa
U 3BE3]I. DTAIbl )KU3HU 3BE3]I
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8.7

Mneunbiii Ilyte — nHama [amakthka. CroupajibHas
cTpykrypa ['anakTuku, pachnpeneiieHue 3Be3/, Trasza u
meutd. Ilonokenme m nBmwxkenue Connna B I'amakTuke.
[Tnockas u chepudeckas moacucTeMsl [ atakTuku

8.8

Tunsel ranaktuk. Pagumoranaktuku u kBazapel. UepHble
JBIPBI B SIpax TAIAKTUK

8.9

Bcenennas. Pacumpenue Bcenennoi. 3akon XaOb6ua.
Pa36eranue ramaktuk. Bospact m paamyc BceneHHOMH,
Teopuss  bombmoro  B3peBa.  Mogens  «ropsueu
Bcenennoii». PenukroBoe nsnyueHue

8.10

Macmtabnas ctpykrypa Bcenennoil. Meraranaktuka.
Hepeennsie npo6sieMbl aCTPOHOMUH

78




		2025-09-16T08:41:26+0300
	Савенко Жанна Викторовна




