MYHHUMIAJIbHOE 0I0IKeTHOE 00111e00pa3oBaTe/IbHOE YUpesKAeHue
ropoaa PocroBa-na-/[ony
«Ixosa Ne 109»

[Tpunoxxenue Ne 1

K OCHOBHOI1 00pa30BaTeIbHON
IporpaMMe CPEIHETo
obrrero oopa3zoBaHus
MBOY «lllxona Nel109»

(8 cootBercTBuM ¢ DOII),

YTBEPKICHHON IPUKA30M
MBOY «lllxona Nel109»
ot 29.08.2025 Ne293 /on

PABOYASA ITPOT'PAMMA
no jpuzuke

CPEJIJHEI'O OBHIEI'O OBPA3OBAHUS
MBOY «llIkosa Ne109




COJEPKAHME

HaumenoBanue Crpannna
[TosicHuTenbHas 3anucKa 3
Copepxanne o0ydeHus 6
10 xmacc «Pusnka» 68 qaco
11 xnacc «duznka» 68 yacos
[Inanupyembie pe3yabTaThl OCBOCHHUS MPOrpaMMBbI M0 (PU3UKE Ha 19
yYpOBHE CpeJIHET0 00111ero o0pa3oBaHuUs
JIM4HOCTHBIE pe3yIbTaThI 19
MertanpeIMeTHbIE pe3yJIbTATh 20
IIpenmeTHbIC pe3yabTATHI 23
TemaTnuecKkoe IIaHUPOBAHNE 21
10 knacc 28
11 knacc ae
[lepeuens (kogudukaTop) MpoBEPSIEMbIX TPEOOBAHUI K Pe3yJIbTaTaM 57
ocBoeHus OOII COO u anemMeHTOB coaepxkanus o Pusuke

10 knacc of

65

11 xiacce

Pabouas nporpamma no ¢pusnke cpegHero obuiero obpasosaHna MBOY «Llkona Ne109»




[Tporpamma MBOY «Illkona Nel09» mo yueOnomy mpeamery «®Pusnka» nanee COOTBETCTBEHHO—
nporpamMMa 1o npeamery «®usnkay BKIHOYAET MOSCHUTEIbHYIO 3aIMCKY, COAEp)KaHUE OOydeHus,
IUIAHUPYEMbIe pe3yiabTaThl  OCBOCHMS oporpaMMbl  TeMaTH4YecKoe  IJJaHUPOBaHUE,
NOYPOUYHOE IUIAHUPOBAHHUE.

IHosicuuTeaLHAA 3aNMNCKA

Pabouas nporpamma no ¢u3uke 0a30BOro ypoBHsI Ha YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHMs pa3pabOoTaHa Ha OCHOBE TIOJOKEHUM M TpeOOBaHMM K pe3ylibTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTesibHON mporpaMmel, mnpezactaBieHHbix B GT'OC COO,
a Takke ¢ yud€rom (emepanpbHONW pabodeil mporpaMMbl BOCHUTAHUS M KOHIICTIIIHH
npernojiaBanus yyeoHoro npeaMera «®dusuka» B 00pa30BATENbHBIX OpraHU3ALUSAX
Poccuiickoit ®Denepanyu, peann3yroX OCHOBHbIE 00pa30BaTEeIbHbIE TPOrPAMMBI.

CopneprxaHue nporpaMMsl 1o (pu3KKe HaNpaBiIeHO HAa OPMUPOBAHUE ECTECTBEHHO -
HaydyHOW KapTWHBI Mupa oOydarommxcs 10-11 kmaccoB mpu oOydeHWH ux (HU3UKE
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOro mnoaxona. IIporpamma
no ¢usuke coorBeTcTBYeT TpeboBaHusiM OI'OC COO k miIaHUpPyeMbIM JTUYHOCTHBIM,
NPEIMETHBIM M METAlpeIMETHbIM pe3yibTaTaM oOOY4YeHHUs, a TaKKe YUHUTHIBAET
HEOOXOAMMOCTh pEaIM3aluu MEXIPEAMETHBIX CBsi3eld (U3UKH C €CTECTBEHHO-
Hay4YHbIMU y4eOHBIMHU NIpeaMeTamu. B Hell ompenenstorcs OCHOBHBIE LIEIH HU3Y4ECHHS
¢u3MKKM Ha YpOBHE CpelHero oOmero o0pa3oBaHUsA, IUIAHUPYEMBIE PE3YJIbTAThI
OCBOCHHUsI Kypca (DM3HKHU: JIMYHOCTHBIC, METANpeIMETHbIC, TpeIMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma no gu3nKe BKIHOYAET:

IUTaHUpYEMBbIE€ PE3yJIbTaThl OCBOCHHUS Kypca (U3UKM Ha 0a30BOM YPOBHE, B TOM
YyuCie MPEeAMETHBIE PE3YNIbTATHI IO F0/1aM 00yYEeHUSs;

coJiepskanne yaeOHoro npeameta « Du3nkay 1mo rojgam o0 y4eHus .

[Iporpamma 1o (u3uke MOKET OBITh HCIONb30BaHA YUYUTEISIMU KakK OCHOBA
JUIsl COCTaBJIEHUsI cBOMX paboumx mporpamm. Ilpu pazpabotke paboueil mporpaMmbl
B TEMATHUYECKOM IUIAHHUPOBAHUU JOJIKHBI ObITh YUYT€HBI BO3MOKHOCTH HCIIOJIb30BaHUS
ANIEKTPOHHBIX  (MHU(POBBIX) 00pa3oBaTENbHBIX PECYPCOB, SBISIOMUXCA y4eOHO-
METOAMYCCKUMH MaTepragaMu (MyJbTHMEIUIHBIC TPOrPAMMBI, JJICKTPOHHBIC YUCOHUKH
W 33JaYHUKH, DJIEKTPOHHbIE OWUOIMOTEKH, BHPTYyalbHbIE JaOOpPaTOPUHU, HIPOBbHIE
NPOrpaMMbl, KOJUICKIIMU IH(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATH3YIOUUMHU
JTUIAKTHYECKHE BO3MOXKHOCTH HH(OPMalMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUH,
cofiepaHre KOTOPbIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUU.

[Iporpamma 1o (u3UMKE HE CKOBBIBAET TBOPYECKYIO WHHUIIMATUBY YYUTEIEH H
MPEIOCTaBISET BO3MOXKHOCTh JJI PeaM3allK Pa3IUYHbIX METOJUYECKHX MOIXO0B
K opraHuzanuu oOydeHus (PU3MKEe TpPH YCIOBHUHM COXpPAaHEHUS O00s3aTelbHONW YacTH
COJIEpPIKaHMS Kypca.

®du3nka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMAs B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIQJ, B CHCTEMY 3HAHUI
00 okpyxatomeM wmupe. IlkonbHbli Kypc UMK — CcHUCTEMOOOpa3yrOUIUi
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JUIS €CTECTBEHHO-HAYYHbIX YUE€OHBIX IIPEIMETOB, TOCKOJIbKY (PU3UUECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SIBJICHHUM, H3y4aeMbIX XUMHEH, Ouosorued, (Gu3nYecKoi
reorpagueil u acrpoHomueil. VMcnonap3oBaHne M aKTUBHOE INPUMEHEHHE (PU3NUYECKUX
3HAHUN OIpeleNseT XapakTep W PAa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHMl B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJYyYEHUS HOBBIX MaTEpHATIOB
C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (QU3MKH BHOCUT OCHOBHOM BKJaj
B (QOpMHpOBAaHHE  E€CTECTBEHHO-HAy4YHOM  KApTUHBI  MHpa  OOydYaroIUXcH,
B (h)OpMUPOBAHNE YMEHUM MPUMEHATh HAYYHbI METO/] IO3HAHUS NPU BBIIIOJHEHUN UMU
y4eOHBIX UCCIICTOBAHMH.

B ocHOBY Kypca (pu3uku sl ypOBHS CpEIHEro 00I11eT0 00pa30BaHus MOJIOKEH P
U7, KOTOpbIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 MOCTPOEHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuan M3 BCEX pPa3leyioB (U3HMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEM MaTepuan Kypca GU3MKA O0ObEAMHEH
BOKpYr (usnueckux Teopuil. Begymum B Kypce sBusgerca (QopMUpOBaHUE
MIPEAICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEILIECTBE U MOJ€. HCIOIb30BAHUE

Hoes eymanumapuzayuu. EE peanmzamusi mperoiaraet
TYMaHUTApPHOTO MOTEeHIMa a (U3NUECKON HAYKH, OCMBICIICHHE CBA3U Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOLIECTBA, a TAKXE C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU H
HKOJIOTUYECKUMU TIPOOIEMaMH.

Hoes npuxnaonou Hanpasenennocmu. Kypc ¢usuku mnpeamnosiaracT 3HAKOMCTBO
C IIUPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUIN N3Y4EHHBIX TEOpUi
Y 3aKOHOB.

Hoes sxonocuzayuu peann3yercsi HOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEP KaHMU,
MNOCBSIIEHHBIX HKOJIOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI
C pa3BUTHUEM TEXHUKU M TEXHOJOTHH, a Takke OOCYXAECHHs MPOOJEM palMOHAIBHOIO
IPUPOAOIIOIB30BAHUS U SIKOJIOTUYECKON OE30MACHOCTH.

CrepXHEBBIMM 3JIEMEHTaMU Kypca (HU3MKM Ha YpPOBHE CPEIHEro
oOuiero o0Opa3zoBaHus ABIAIOTCS pU3HUECKUE TEOpUU (POpMUPOBAHUE TPEACTABICHUN
O CTPYKTYpe HOCTPOCHHUs (U3UYECKOM TEOopuu, poiau (yHIaMEHTaJIbHBIX 3aKOHOB MU
IPUHIUIIOB B COBPEMEHHBIX IPEACTABICHUSAX O IMPUPOJE, T'PAaHULAX NPUMEHUMOCTH
TEOPHH, JIJISI ONMCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-AeSTEbHOCTHBIN NOAX0/l B Kypce (DU3UKH pean3yeTcsl MPExXIe BCEero
3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHOM AeSTENbHOCTH oOydatouuxcs. Js 6a30Boro
YPOBHS Kypca (PU3UKU — 3TO UCIOJIB30BaHNE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TAOOPATOPHBIX pabOT, KOTOPHIE B MpOrpamMme 1o Gu3nke 00beAMHEHbBI
B OOUIMI CMIHCOK YYEHUUECKHUX MPAaKTUYECKUX paboT. Brlgenenue B yka3aHHOM MepedHe
J1a00paTOpHBIX padOT, MPOBOJUMBIX [JIsI KOHTPOJS M OLEHKH, OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTebHOTO MPOIEcca UCXOs U3 OCOOEHHOCTEN MIIaHUPOBAHUS U
ocHaieHus kabunera ¢pusuku. [Ipu s3TOM obecnieunBaeTcsi OBIaieHue 00yJarOIIUMHUCS
YMEHUSIMA  TNPOBOJUTH KOCBEHHBIE HM3MEPEHHUs, HCCIEAOBAaHUS 3aBHUCHUMOCTEM
(bu3NYECKUX BETUYHMH U MTOCTAHOBKY OMBITOB O IPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENSETCS PELICHUIO PAacUE€THBIX M KAauyeCTBEHHBIX 3aj1ad.
[Ipy 3TOM 1711 pacy€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCSA 3aJa4d C SIBHO 3aJaHHOMU
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bu3nYeckoil  MOJENbIO, MO3BOJIAIONIME  MPUMEHATh  HU3YyYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOIO pas3fena Kypca, TaK U MHTErpUpys 3HAHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3a7ja4 MPUOPUTETOM SIBJISIIOTCS 3a/J1aHUsI HA OOBSICHEHHE
NpOTeKaHUs! (PU3UUYECKUX SIBJICHUI U TMPOLIECCOB B OKPYXKAIOMICH KU3HHU, TPEOyromme
BbIOOpa PU3NYECKOM MOJIEIH JIJISl CUTYallUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
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B cootBerctBun ¢ tpeboBanusimu O®PI'OC COO k maTepuaIbHO-TEXHUYECKOMY
obecriedeHunIo yueOHOoro npoiiecca 0a30Bblil ypOBEHb Kypca (PU3UKH Ha YPOBHE CPEAHETO
o01iero oOpa3oBaHus TOJDKEH U3Yy4aThCsl B YCIOBHSX MPEAMETHOTO KaOuHeTa (U3UKH
WIA B YCIOBUSX HHTEIPUPOBAHHOIO KaOMHETa INPEAMETOB ECTECTBEHHO-HAyYHOTO
nukia. B kabunere GU3MKU JOHKHO OBITH HEOOXOAMMOE JJTaOOpaTOpHOE 000PYI0BAHKE
JUIA BBIMIOJHEHUS YKa3aHHBIX B MpOrpamMme Mo (PU3MKE YUEHHYECKUX MPAKTHUYECKHX
paboT U 1EMOHCTPALIMOHHOE 000PY/I0BaHUE.

JleMOHCTpallMOHHOE 000pyAOBaHHE (POPMHUPYETCSI B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIbHOM JIOCTATOYHOCTHM UM  OOECIIEYMBACT IIOCTAHOBKY IIEPEUYUCIIEHHBIX
B Iporpamme 1o (U3HMKE KIIOYEBBIX JEMOHCTpAIMM [JIsl MCCIEIOBAHUS H3ydaeMbIX
SBJICHUI U MPOLIECCOB, SMIUPUUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHECHU M.

JlabopatopHoe 00OpyJOoBaHME [JIi  YYEHUUYECKUX  MPAKTUYECKUX  padboT
(dopmMupyeTcst B BUIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEYMBAETCS B PacuéTe OJHOI0
KOMILJIEKTa Ha JBYX oOydarommxcsd. TemaTHyeckue KOMIUIEKThI JabopaTOpHOro
000py10BaHMsI JJOJHKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM HCIIOIb30BaHUH aHAJIOTO BBIX
U UU(QPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX W3MEPUTENIBHBIX CHCTEM B BHJE
U (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHM LIEJIAIMHU H3y4eHUsI (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCA:

(GopMupOBaHUE MHTEpEca U CTPEMJICHUS OOydaroluXcs K HAyYHOMY H3YUEHUIO
IPUPOJIBL, PA3BUTUE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTUE MPEACTABICHUNH O HAydyHOM METOJAE IMO3HaHUS U (POpMHUpOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(opMUpOBaHHME HAYYHOTO MHUPOBO33PEHHUSI KakK pe3yibTaTa HU3Y4YEHHUs OCHOB
CTPOCHHUS MaTepuu 1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH,

dbopMupoBaHUE YMEHHUN OOBSCHITH SIBJICHHUS C HCIOJb30BAaHHEM (PU3HMUECKUX
3HAHUW U HAYYHBIX JJOKA3aTENbCTB;

(GopMupoBaHUE TPEACTaBICHUA O poiId (QU3MKA JJISL  PA3BUTHS  JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHM.

JocTrkeHne »HTUX LeJel oO0ecreunBaeTcsl peuieHueM CIEAYIOLUX  3aaad
B MIPOLIECCE M3YUYEHUs Kypca (U3UKU HA YPOBHE CPEIHETO 0OIIEro 00pa3oBaHuUs:

OpUOOpETeHUE CHUCTEMbl 3HaHUN 00 o00mMX (U3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX, BKJIIOYAs MEXaHUKY, MOJICKYISPHYIO (PU3HUKY, AJIEKTPOJUHAMHUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;

(GopMupoBaHUE YMEHHUI NPUMEHSITh TEOPETHUUECKHE 3HAHUS HJs1 OObBSICHEHUS
duznyecKkux SABICHWNA B TPUPOAEC H I TPUHATHS MPAKTHUYECKUX pEIIeHUMN
B IOBCEIHEBHOM KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a7a4 C SIBHO 3aJJaHHOW (DH3MUeCcKOM
MOJIEJIbIO, 3a/1a4, MOAPA3yMEBAIOLIUX CAMOCTOSATENbHOE Co3aHue (PU3MIECKON MOJIENH,
aJIeKBaTHOM yCJIOBUSM 3a/1a4H;

NOHUMaHue (PU3MYECKUX OCHOB U MPHUHIIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX POLECCOB, UX BIHUSIHUS HA OKPYKAIOUIYIO CPENy;

OBJIJICHUE METOJaMH CaMOCTOSATEJIbHOTO IIJJAHUPOBAaHUS U  IPOBENCHHUS
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(bU3HYEeCKUX SKCTIEPUMEHTOB, aHAIM3a W MHTEPIpETaud WHOOPMAIUH, ONpeaeTICHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/laHUE YCJIOBUH Ui PAa3BUTHS YMEHHM MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha w3ydenue ¢usukn (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
obpaszoBanus orBogutcs 136 uacos: B 10 kimacce — 68 yacoB (2 yaca B Heaeno),
B 11 knacce — 68 yacoB (2 4aca B HEENIO).

[Ipensaraemelii B mporpamme 1o (pu3nKe nepeueHb J1a00paTOPHBIX U MPAKTHYECKUX
paboT ABISETCS PEKOMEHOBAHHBIM, YUUTENb JI€NIAET BIOOP MPOBEACHUS J1a0OpaTOPHBIX
paboT U OMBITOB C YYETOM UHAMBUIYATBHBIX OCOOEHHOCTEN 00yJarOIINXCA.

JIrobas paGouast mporpaMma JOJKHA MOJIHOCTBIO BKJIIOYATh B CeOsl COAEp:KaHUe
JTAHHOM MPOTpaMMEI TI0 (pru3uKe.

B otaenbHbIX citydasx Kypc (pU3UKU CpeTHEro OOIIEro 00pa30BaHUs MOKET
n3ydarbes B 00bEMe 204 yaca 3a aBa roma oOyuenws (3 4 B Hememo B 10 m 11
Kiaccax). B aroMm ciydae yBenmmumBaercs He MeHee yeM 1o 20 4 pe3epBHOE BpeMms,
KOTOPOE UCTIOJIb3YETCS YUUTEEM Il U3YUEHHUs BOMPOCOB, TECHO CBSI3aHHBIX C
BbIOpaHHBIM TpodusieM OOydeHHus, W YBEIUYUBACTCS ydeOHasl Harpy3ka, OTBOAMMAs
Ha M3y4eHHE MEXaHWKH, MOJICKYJISIpHOW (DU3MKM U DIEKTPOAUHAMUKH, 32 CUET
pacimmpeHuss 4duciia JabopaTOpHBIX PadOT UCCIIEA0BATENbCKOIO XapaKTepa U ypOKOB
peleHns] KaYeCTBEHHBIX U PACUETHBIX 33/1ad.

1 OcHoBa paboueii | Pabouas  mporpamma  COOTBETCTBYET  (peaepaibHOMY
MIPOTPaMMBI rOCyAapCTBEHHOMY CTaHAApPTy CpeaHero o011ero
oOpa3oBaHusl ,COCTaBlieHAa Ha OCHOBE (henepanbHON pabouei
MIpOrpaMMBbI IO TpeaMeTy «Du3uka» : SBISETCS COCTaBHOM
4acThI0 OCHOBHOUM 00pa3oBaTebHON MpOrpamMMbl CPEIHETO
obmero oopazopanus MBOVY «lllkona Nel09»

2 10 ximacc 68 yacoB
3 11 xmacc 68 yacoB
Bcero 204 gaca
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Conep:xanue o0yueHust
10 kaace

Paznen 1. ®u3uka u MeTObI HAYYHOI 0 TTO3HAHUS

®usnka — Hayka o npupoiae. HayuHble MeTOIbI MO3HAHUS OKPYXKAIOIIETO MUpA.
Ponb sxcniepumMenTa u TeOpUM B IPOIECCe MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PU3UKE.

MopnenupoBanue ¢GuU3MYECKUX SBIEHUW u TporeccoB. Haydynbie THUMOTE3HI.
dusnueckre 3aKOHbI W TEOpHH. [paHHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb u mecto pusuku B (GOpMUPOBAHUU COBPEMEHHOM HAydHOUM KapTUHBI MUDA,
B [IPAKTUYECKOU JIEATEIIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHaJIOroBbI€ U TU(POBBIE U3MEPUTENIbHBIC MPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHUS. Cuctema
orcuéra. TpaekTopus.

[TepemerieHue, CKOPOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE
MaT€pUaIbHOM TOYKH, HMX IPOEKIWH Ha OCH CHCTeMbl KoopAauHaT. CroXeHue
IIEPEMELIEHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMPSAMOJUHEHHOE JBWKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IYTH U MEPEMEIICHUS MaTepUAITbHOMN
TOYKU OT BPEMEHH.

CBoOogHoe majeHue. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuneiinoe nBrkeHue. JIBHKEHHE MATEPUAIbHOM TOYKH II0 OKPYKHOCTHU
C HOCTOSTHHOU 10 MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAst CKOPOCTh. [leprnon
1 yactoTa oOparieHus. LleHTpocTpeMUTebHOE YCKOPEHHE.

TexHnueckue ycTpoOCTBa M MPAKTUUECKOE MPUMEHEHHUE. CIHIOMETpP, ABUIKECHHE
CHapsJ0B, IICMTHbIE U PEMEHHBIE NTepeIavn.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCU€Ta, WUIKOCTPALUS KUHEMATUYECKUX XapaKTePHUCTHK
JBH>KCHUS.

[IpeoOpa3oBaHue IBHKEHUHN C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue paBuxkeHuss Tena, OpOIIEHHOTO TIOA VYIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepeHue yckopeHust CBOOOIHOTO MaICHHUS.

HanpagiieHrie CKOpOCTH MpU IBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopHule pabomuol

N3yyeHre HEPABHOMEPHOTO JBHKEHHUS C LEJIbIO OIPEAECICHUS MIHOBEHHOM

CKOPOCTH.
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HccnenoBaHne  COOTHOLIGHHsST  MEXAY  IIYTSAMH, NPOHJACHHBIMU  TEJIOM
3a ITOCJIEI0BATEIBHBIE PABHBIE ITPOMEKYTKHA BPEMEHU IPHU PABHOYCKOPEHHOM JIBUKECHAH
C Ha4YaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3y4yeHne NBUKEHNs IAPUKA B BI3KOW JKUIKOCTH.

W3yuenue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutenbHOCTH ["aymnes. IlepBeit 3akoH Hetorona. MHepunaabHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuia. Ilpunuun cynepnosuiuu cwi. Brtopoil 3akoH HbroToHa
JUIS. MaTEpUAIIbHOWM TOUKU. Tpernit 3akoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokos, CkoybkeHuWs, kadenus). Cwia Tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna
COIPOTHUBIICHUS IIPU IBMYKEHUU TeJIa B )KUIAKOCTH WJIU rase.

[TocTynaTenbHOE U BpaliaTeabHOE IBHKEHHE a0COIFOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaueHus. 11nedo cunbl. YcnoBus paBHOBeECUS
TBEPAOTO TETA.

TexHuueckne yCTpOMCTBa U MPAKTUYECKOE IPUMEHEHHUE. TOAIIUITHUKH, IBUKECHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBeHnEe UHEPIUN.

CpaBHEHME MACC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxxeHue CuiL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Jedopmaliuu.

Hesecomocts. Bec Tena nmpu yCKOpEeHHOM NOABEME U MAJICHUU.

CpaBHEHME CUJT TPEHUS MMOKOS, KAUEHHUS U CKOJIBKCHUS.

Y cnoBust paBHOBECHS TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, rabopamopHule pabomuol

N3ydyeHnue nBuxeHust OpycKa 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIONIMX B MPYKUHE H
pPE3NHOBOM 00pasiie, OT ux AehopMallvu.

HccnenoBanue yCciaoBUM paBHOBECHS TBEPOTO TEJIA, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonsl coxpanenusn ¢ Mexanuke

HMnyabc MaTepuaibHOM TOYKH (Tella), CHCTEMBbl MaTepHaIbHBIX TOUeK. MMmysbe
CUJIbI U HW3MEHEHHE HMITYJIbCa TeJld. 3aKOH COXPAHEHWs HMIyJibca. PeakTuBHOE
JIBUKEHHUE.

PabGora cuiiel. MOIIIHOCTH CHJIBI.

Kunernueckass »Heprus marepuaibHO TOuku. Teopema 00 HU3MEHEHUU
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KMHETUYECKOW YHEPTUH.

[TorenunanbHas sHeprus. [loTeHnManbHas SHEpPrus ynpyro JedhopMUPOBAHHOU
npykuHbl. [ToTeHIMaNIbHas SHEPIrus Teaa BOIM3U MOBEPXHOCTH 3EeMJIH.

[ToTeHuMaIbHBIEC ¥ HETTOTEHIUANIbHBIE CUJIbL. CBSA3b pa0OTHI HEMOTEHIIUABHBIX CHII
C U3MEHEHUEM MEXaHUUYECKOM YHEPTUU CUCTEMBI T€J. 3aKOH COXPaHEHHUSI MEXaHUYECKOM
DHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue YCTpPOWCTBA W NPAKTUUECKOE TPUMEHEHUE. BOJIOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, TBH)KCHUE PAKeET.
Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHHE.

[lepexon MOTEHIMATBHON YHEPTUU B KHHETHYECKYIO 1 0OPaTHO.
Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomaoi

N3ydyenne abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKON SHEpPruu Tela
Ha MpUMeEpE PaCTHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MonekyasipHasi pu3nka U TEPMOAUHAMHUKA
Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM W WX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxeHue. [Auddysus. Xapakrep OBUKEHUS U
B3aMMOJICCTBUS YaCTHUI] BENIECTBA. MOIeNIN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPBIX TEI
1 00OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeeid. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo BemnecTBa. [loctostHHas ABorajipo.

TermoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkama Ttemmeparyp
Llenscus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOU
TEOpUHU UACATBHOIO rasa. AOCOJIIOTHAS TeMIlepaTypa Kak Mepa CpeaHell KHHETUYECKON
DHEPrYMU TEIUIOBOrO ABMKEHHUs 4dactul rasa. lllkana temneparyp KenbBuna. ['azoBbie
3aKkOHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon JlampToHa. HM3omporiiecchl
B MJICAJTbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe mpencraBieHme
M30IPOLIECCOB: U30TEPMa, U30X0pa, u3odapa.

TexHuueckue ycTpoucTBa U MPAKTHUECKOE MTPUMEHEHUE. TEPMOMETD, OapoMeTp
Jlemoncmpayuu

OnbITH, JOKA3BIBAIOIINME TUCKPETHOE CTPOSHUE BEIlIecTBa, (GoTorpadguu MOJIEKy
OPraHUYECKUX COCIMHECHUU.

OnwiTel 10 MU GY3UHN )KUAKOCTEH U TA30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogaens onbiTa lTepHa.

OnbIThI, JOKA3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUA.

Monaens, WToCcTpupyoias Npyupoy 1aBJIeHUs ra3a Ha CTEHKU COCy/a.
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OnbIThI, WJUTIOCTPUPYIONIUE YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii axcnepumenm, nabopamopHule pabomuol

OmnpeneneHue Macchl BO31yxa B KJIaCCHOM KOMHATe€ HAa OCHOBE U3MEpPEHUN 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXy lIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO Trasa.

Tema 2. Ocnosvt mepmoouHamuxu

TepMmoanHamuyeckas cuctemMa. BHYTpeHHsIi SHeprusi TepMOIUHAMUYECKON
CHUCTEMBI M CIOCOOBI €€ m3MeHeHms. KommuecTBO TerioTel W pabora. BHyTpeHHss
SHEPIusi OJJTHOATOMHOTO HJealbHOTO ra3a. Bunbl Temionepenayn. TemIonpOBOAHOCTD,
KOHBEKIIMS, U3JIy4eHHUE. YJelnbHas TEIUIOEMKOCTh BellecTBa. KOIMYECTBO TEIIOTHI
IpU Teionepeaaye.

[TonsiTue 00 aguabatHoM mnpouecce. [lepBrlil 3ak0H TepMoauHaMUKH. [IpuMenenue
MEPBOr0 3aKOHA TEPMOJMHAMHUKM K u3omponeccam. ['paduueckas wuHTEpnpeTarus
paboTHI Ta3a.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh Ipo1ieccoB B MPUPO/IE.

TemoBbie Mamuubl. [lpuHIMnbl nercTBUs TenjaoBbix MamuH. [IpeoOpazoBanus
HHEPTUU B TEIIOBBIX MamuHax. KoadduimeHT none3Horo AeMCTBUS TEIIOBOM MAIlIMHBI.
[ukn Kapao u ero xo>PUIIMEHT MONE3HOr0 IEUCTBUS. DKOJIOTHUECKUE MPOOIEMBI
TEIJIODHEPT € TUKHU.

TexHuueckue yCTpoONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTaTellb BHYTPEHHETO
cropanus, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MmeneHne BHYTpEHHEW PHEPruM Teja MpU COBEPIICHUU PaOdOTHI: BBUIET MPOOKHU
u3 OYTBUIKHM TOJ] ACMCTBUEM CKATOTO BO3/lyXa, HarpeBaHue d(dupa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUICOACMOHCTPALINS).

M3MmeHeHne BHYTPEHHEN SHEPIUH (TEMIIepaTyphl) Tea NpH TEIUIoNepeaye.

OmnbIT 10 auabaTHOMY PACHIMPSHHUIO BO3yXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOWHBI, JBUTATENS BHYTPEHHETO CTOPAaHUS, PEAKTUBHOIO
JIBUTATEIS.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomol

N3MmepeHne yaeapHOU TEMIIOEMKOCTH.

Tema 3. Azpezammuste cocmoanus eewecmea. Dazoewvie nepexoonl

[TapooOpa3oBanne u KoHJeHcarus. McmapeHue u kumneHue. AOCONIOTHAsS H
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3AyXa. HacellleHHbIM mnap. YAenpHas Temiora
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.

Tépnoe teno. Kpucramnuyeckue M amopdHbie Tena. AHU30TPOINUS CBOMCTB
kpuctawioB. JKunkue kpuctawibl. CoBpemeHHble Marepuanbl. [lnaBiaeHuwe wu
KpUCTauM3aus. Y aelbHas Teriora rmiaBieHus. Cyomumanus.

YpaBHeHUE TEMJIOBOTO OaaHca.

TexHru4yeckrne yCTpOuCTBa U MPAKTUUECKOE PUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KaJOPUMETP, TEXHOJOTMU TOJYYEHHS COBPEMEHHBIX MAaTE€pHalOB, B TOM YHCIE
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HAaHOMAaTEpPHAJIOB, 1 HAHOTEXHOJIOT U H.
Llemoncmpayuu
CBoiicTBa HACBHIIEHHBIX TTAPOB.
Kurnienue npu noHMKEHHOM JaBJICHUM.
CriocoObl U3MepeHUsl BIaXKHOCTH.
Ha6mroieHre HarpeBaHus U IUIABJICHUS KPUCTAJUTMYECKOTO BEIECTBA.
JleMoHCTpanus KpUCTaIOB.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3mepenne OTHOCUTENBHOM BIQXKHOCTH BO31yXa.

Pa3znen 4. DuekrpoanHaMuKa
Tema 1. dnexmpocmamuxa

OnekTpuzauus Teia. DJIEKTpUUECKUi 3apsa. JIBa BuAa 3JIEKTPUYECKUX 3apSI0B.
[IpOBOAHUKH, AUINEKTPUKHU U ITOTYIMPOBOJAHUKH. 3aKOH COXPAHEHUS JJIEKTPHUUECKOTO
3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll 3IEKTpUUECKUN 3apsl.
Onextpuueckoe nojue. Hanpsoxk€HHOCTH 3nekTpryeckoro nostst. [IpuHnumn cyneprno3nnnn
ANEKTPUYECKUX MoJei. JINHUU Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGora cun anekrpocratuyeckoro mnoss. llorenmuman. Pa3HOCTh MOTEHIIMANOB.
[IpoBOIHMKM W JOMDJIEKTPUKA B DJEKTPOCTATHYECKOM Tose. J[manekTpuueckas
ITPOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHudecknue yCTPOMCTBA W MPAKTUYECKOE IPUMEHEHHME.  DJIEKTPOCKOII,
ANEKTPOMETP,  DJIEKTPOCTATUYECKAsl  3allliTa,  3a3€MJIEHHE  AJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN amllIiapar, CTPYMHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLKI AEHUCTBUSA IICKTPOMETPA.

B3anmopenicTBrue HaJIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIM3JIEKTPUKY B SJIEKTPOCTATUUECKOM TMOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONAAU ILJIACTHH,
PAcCTOSHUS MEXKy HUMHU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

Yuenuueckuii axcnepumenm, rabopamopHuie pabomol

N3mepeHne anekTpoEMKOCTU KOHIEHCATOopa.

Tema 2. Ilocmosannwiit 3n1ekmpuyeckuit mok. Toku 6 paznuunvix cpeoax
DJIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO ToKa. cTouHMKH
toka. Cuna Toka. [[oCTOSIHHBIN TOK.
Hanpsixenue. 3akon OMa 111 ydacTKa LEmu.
DJIEKTPUYECKOE  CONPOTUBIICHHE.  YIEIbHOE  COINPOTUBIICHUE  BEIIECTBA.

HOCJ’IC,Z[OB&TCJIBHOC, napajui€jibHOC, CMCITaHHOC COCAMHCHUEC IIPOBOJHUKOB.
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PaGota snextpuyeckoro Toka. 3akoH [[xoyns—JIenna. MOmHOCTb 371€KTPUYECKOTO
TOKA.

ONEKTPOABMKYIIAsl CHJIA U BHYTPEHHEE CONPOTHBIICHUE MCTOYHMKA TOKA. 3aKOH
Owma 11 IOJTHOM (3aMKHYTO!) 3J1eKTprUecKoi menu. KopoTkoe 3aMbIKaHHE.

ONEKTPOHHAsI MPOBOAMMOCTh TBEPABIX METAJIOB. 3aBHCHUMOCTH COIPOTHBIICHHUS
METaJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DnekTpuiecKuil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX MYYKOB.

[MonmynpoBoguuku. CoOCTBEHHAs U MPUMECHAS] TPOBOJAUMOCTH MOTYIPOBOJTHUKOB.
CaoiicTBa p—n-niepexoxa. I1oaynpoBoIHUKOBBIE PUOOPBHI.

DIIEKTPUYECKUN TOK B pACTBOPAX M pacIliaBaxX 3JIEKTPOIUTOB. DIECKTPOIUTHYECKAS
JUCCOlMaIus. DIEKTPOIIHU3.

OnekTpudeckuid TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIbHBIN pa3psil.
Momnus. [1nazma.

TexHn4eckne ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHHE. aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKa, AJIEKTPOHAIPEBATEIbHBIE TPUOOPHI, 3JIEKTPOOCBETUTEIBHBIC
npuOOphl, TEPMOMETP CONPOTUBJICHHS, BaKyyMHBIM JUOJ, TEPMHUCTOPHl U
(GOTOpE3UCTOPHI, OTYHIPOBOAHUKOBBIN THOJ, rajJbBaHUKA.

Jlemoncmpayuu

M3MepeHne cuibl TOKA U HAIIPSDKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS IWJINHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IIJIOMIAIH
ITONIEPEYHOTO CEUEHUS U MAaTEPHAIIA.

CMelanHOe COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe  w3MepeHue  BIEKTpOABMXKYWIEH  cuibl. KopoTkoe  3amblkaHue
raJIbBAaHUYECKOT 0 YJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCUMOCTb CONPOTUBIIEHUSI METAIJIOB OT TEMIIEPATYPHI.

[TIpoBOIUMOCTH SJIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD TUOJIA.

Yuenuueckuui sxcnepumenm, nabopamopHuvle pabomuol

N3ydyeHne cMEmaHHOTrO COEANHEHUS PE3UCTOPOB.

N3mepenne dNeKTpOABMIKYIIEHM CHUJIbI HCTOYHMKA TOKA W €ro BHYTPEHHETO
COIPOTHUBJICHMUS.

Habmroienne aimekTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyaenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce ocyiiecTBisercs ¢ yuéTom
COZIepKaTEIbHBIX MEXIIPEIMETHBIX CBsI3EH ¢ KypcaMyd MaTeMaTHKH, OMOJIOTUH, XUMHH,
reorpau U TEXHOJOTHUH.

Mesicnpeomemnvle nonamusi, CBSI3aHHBIE C W3YYEHHUEM METOAOB HAyIHOTO
NO3HAHMSI: SIBJICHUE, HAyYHBIN (akT, TurnoTesa, puandeckas BEIUUYHMHA, 3aKOH, TEOPHS,
HAOJII0/IEHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHUH, JUHEWHas (QyHKUuWsA, mapadona,
runepOosna, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC,

TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPHUI'OHOMCTPHUYCCKOC TOXIACCTBO, BCKTOPLI M HX
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MPOEKIIMU HAa OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexaHwdeckoe IBIKEHHE B JKUBOM mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHABI TEIUIONEpEAaun, TCIUIOBOE PABHOBECHE),
AIEKTPUYECKUE SABJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYN, MOJb
BEILIECTBA, MOJISIPHASI MAacca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJN, KUJKOCTEW W Tras3oB,
ANEKTPUYECKUE CBOMCTBA METAIIOB, AJIEKTPOJIUTUYECKAS TUCCOUALNS, TAIbBAHUKA.

l'eoepaghus’ BNaxxHOCTh BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETD.

Texnonocusn: mpeoOpa3oBaHUE JBIKCHUN C WCIOJb30BAaHUEM MEXaHHU3MOB, YUET
TPEHHSI B TEXHUKE, MNOMAIIMIIHUKHA, WCIIOIb30BAHUE 3aKOHA COXPAHEHHS HWMIYJbCa
B TeXHHKe (pakeTa, BOAOMET M APYyrHe), ABUIaTeb BHYTPEHHETO CrOpaHMs, IapoBas
TypOuHa, OBITOBON XOJOMWILHUK, KOHIUIIMOHEDP, TEXHOJIOTHUH TTOTYICHHS COBPEMEHHBIX
MaTEpUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAs
3a111Ta, 3a3eMJICHHE  DJIEKTPONpUOOPOB, KCEPOKC, CTPYHHBIA  TIPUHTED,
AJIEKTPOHArpeBaTeIbHbIC TPHUOOPHI, JIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaJIbBaHUKA.

11 kaace
Pasznea 4. daekrpoamHaMuka
Tema 3. Mazhummnoe noe. 1eKMpPOMAZHUMHAA UHOYKYUSA

IlocTrossHHBIE MarHuThl. B3auMoaencTBHE NOCTOSHHBIX MarHuToB. MarumTHOeE
nosje. Bektop MarHuTHOM WHAYKIWM. [IpUHIUN CyNepno3uiiid MarHUTHBIX TOJIEH.
JIvHum MarHuTHOM MHAYKIMKM. KapTUHa TMHUN MAarHUTHOM MHIYKIIUH T1OJISI TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1osie NpoBOAHUKA C TOKOM. KapTuHa JNMHHUN WHAYKIMU MarHUTHOTO
TOJIA JUIMHHOTO TIPSAMOT0 MPOBOJHUKA M 3aMKHYTOI'0O KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzaumoaericTBre NpOBOJHUKOB C TOKOM.

Cuiia AMmnepa, e€ MoyJb U HallpaBJICHHE.

Cuna Jlopenua, e€ mMonynb WM HampaBieHUE. [[BM>KEHUE 3apsKEHHOM YacTHUIIbI
B OJHOPOJIHOM MaraHuTHoM nojie. Pabora cumsr Jlopenra.

SIBneHne 3aEeKTpOMarHUTHOM WUHAYKIMH. [I0oTOK BekTOpa MarHUTHOW WHIYKIIAH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIUU. 3aKOH JICKTPOMAarHuTHOW uHaykiuu dapanes.

BuxpeBoe snekrpuueckoe mosie.  OJEKTPOABIKYIIAS  CHJIA  UHAYKIUU
B MPOBOJIHUKE, ABIKYIIEMCS MTOCTYIATEIBHO B OJJHOPOJHOM MarHuTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTD. SIBI€HME CAMOMHIYKIIMU. DJICKTPOABUKYIIAs CUjla
CaMOMHIYKIIHUH.

DOHeprus MarHUTHOTO TOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBa M NMPAKTUYECKOE NMPUMEHEHHE. MOCTOSHHBIE MATHUTHI,
AJIEKTPOMATrHUTHI,  BJICKTPOJBUIATEIIb, YCKOPUTEIM  BJIEMEHTAPHBIX  YaCTHII,
WHIYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTkoHeHuEe QJICKTPOHHOI'O ITy4YKa MAaroHuTHBIM I1I0JICM.
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JIuHUM MHAYKIIMY MarHUTHOTO MOJIS.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JenctBue cuiel JIopeHiia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME ANEKTPOMArHUTHON MHIYKIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJBIXKYIIEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBiieHME CaMOUHYKIIUU.
Yuenuueckuii axcnepumenm, 1abopamopHule pabomol

N3yueHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeMCTBUS MOCTOSIHHOTO MarHMTa Ha pAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON WHIYKIIUU.

Pa3nea 5. Kone6anus u BOJIHBI
Tema 1. Mexanuueckue u 3n1eKmpomacHUmMHble KO1€OAHUA

KonebatenbHas cucrema. CBOOOAHBIE MEXaHUUECKHE KoneOaHus. ['apMoHnyeckue
koneOanus. [lepuon, yacrora, ammuTyna U (asa konedanuid. [IpyXKMHHBIA MasTHHK.
MartemaTuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KojeOanui. IIpeBpamienue
HHEPrUU NPU TAPMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii KoHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIE KOJIEOAHUS B UJI€AJIbHOM
K0JIE0ATEIbHOM KOHTYpE. AHAJIOTUSl MEXAY MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMU
konebanusimu. ®dopmyna TomcoHa. 3akOH COXpaHEHHMs BSHEPIUU B HUICATBHOM
K0J1e0aTeTbHOM KOHTYPE.

[IpencraBinenne o 3aryXawIIUxX KojeOaHUAX. BBIHYXIEHHbIE MEXaHHYECKHe
koseOanus. Pezonanc. BeiHYXA€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHMS.

Ilepemennslii TOK. CHHYCOMAANBHBIN NEPEMEHHBIN TOK. MONTHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSHKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepegaya W MOTPEOJICHHE DJIEKTPUUYECKON
DHEPruu. OKOJIOTUYECKHE PHUCKH IpU MPOU3BOACTBE 3JeKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HHU.

TexHnueckne ycTpOMCTBA M MPAKTUYECKOE IMTPUMEHEHUE!. DJIEKTPUUECKANA 3BOHOK,
reHEePaTop MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB — KojeOaTeiabHOW CUCTeMbl (IPY)KUHHBIA WU
MaTeMaTUYECKUIl MasITHUK).

Habmroienue 3aTyxaromux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJICOaAHUM.

Hab6mronenue pesonanca.

CB0OOOTHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HANPSDKEHUST OT BPEMCHH)
JUTSI DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mnpu  1NOCIEAOBATENBHOM  COEAMHEHUM  PE3UCTOpA,  KaTYLIKH
WHJYKTUBHOCTH M KOHJEHCATOPA.

Mopnens TUHUM 3JIEKTPONEepEaauH.
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Yuenuueckuui sxcnepumenm, rabopamopHule pabomol

HccnenoBanne 3aBUCUMOCTH MEPUOIA MANIBIX KOJIEOAHUU Tpy3a HA HUTHU OT JITTUHBI
HUTH U MaccChl Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKA B LENW W3 MOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpomMazHUMHbLE B0JIHbL

Mexanuueckue BOJIHBI, yclioBus — pacnpoctpaHeHus. [lepuon. CkopocThb
pacnpocTpaHeHus U JuinHa BoJiHbL. [lonepeunsie u npoaosasHbie BoiHbL. MHTEepdepenus
U 1udpaKiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBIL. Y CIOBUS H3JIYYEHHS JJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opueHrtanus BekTopoB E, B, V B anmekrpomarnuTHO# BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH. OTPaXXEHHUE, MpPEJIOMIICHUE, Noysipu3anus, audpakius,
unTepdepeniusi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[lIkama SIEKTPOMArHUTHBIX BOJH. [IpUMEHEHHWE 3JIEKTPOMArHUTHBIX BOJIH

B TEXHHUKE U OBITY.

[TpuHIUTIBI paANOCBS3U U TeIeBUACHUS. Paguonokanms.

DIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHudeckue yCTpOWCTBA U  MPAKTUYECKOE TMPUMEHEHHE. MYy3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JMAarHOCTHUKAa B TEXHUKE U MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U TTPOAOJILHBIX BOJIH.

KoneOmromieecs Teno Kak MCTOYHHK 3BYKa.

HaGmronenne oTpakeHus ¥ MPeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune uatepdepentinu u qudpakiny MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYIOM M 4acTOTOU
KoJIeOaHUH.

HccnenoBanue CBOICTB 3JEKTPOMArHUTHBIX BOJH. OTPa)KEHUE, MNPEIOMIICHUE,

noJispusanus, nudpakius, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonrHerHOE pacipOCTPaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHme uU300paKeHUN
B IJTOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI TPEIOMJICHHS] CBeTa. AOCOIOTHBIM TOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbli  yros IOJHOrO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. ClIOXKHBIN cocTaB 6eoro ceera. LIBer.

Cobupatomiue u paccenBaroniue JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE U
onTuyeckas cuia TOHKOW JwmH3bL. [locTpoeHme wu3oOpakeHuid B COOHMpAOUMX U

pacCcCBarONIUX JIMH3AX. CDOpMy.JIa TOHKOM JIMH3EIL. yBeJII/I‘leHI/Ie, JaBacMoOc€ JIMH30MU.
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[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Mntepdepenius cBera. KorepeHTHblE MCTOYHUKU. Y CIOBUS
HAOMIOCHUST MAaKCUMYMOB M MUHHUMYMOB B HMHTEP(EPEHIIMOHHOW KapTHHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus ceta. JudpakiuonHas pemérka. YcioBUe HAOMIOACHHS TIJIABHBIX
MaKCUMyMOB TIPH TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzamust cBera. TexHUYECKUE YCTPOWCTBA U NMPAKTUYECKOE MPUMEHEHUE:
OYKH, JTyTa, (poToanmnapar, MpOEKIMOHHBIN anmapart, MUKPOCKOII, T€JIECKOIM, BOJTOKOHHAS
OIITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISTPOH/I.
Jlemoncmpayuu

[IpsiMmonMHEeliHOE  pacmpocTpaHEHHEe, OTpPaKEHHEe U NPEJIOMIIEHHE  CBeETa.
OnTuyeckue mpuoOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHrne. Mojenb CBeToBOAA.

HccnenoBanue CBOMCTB M300pa’KeHUM B JIMH3AX.

Moaenu MUKpOCKOTIA, TEECKOIIA.

Hab6mronienne naTepdepeHinm cBera.

Habmonenue nudpakiuu ceeta.

HaGmronenue nucrnepcuu cBera.

[Tony4yeHue criekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHnue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKY.

Habmroienue nossipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomsoi

N3MmepeHue nmokazarens MpeJoMIICHUS CTeKIa.

HccnenoBanue CBONCTB M300paKEHUM B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clIeNUAJILHOI TEOPUH OTHOCUTEIbHOCTH

['paHnLBI TPUMEHMMOCTH KJIACCUYECKOM MexaHukd. [loctynatel crienuanbHOU
TEOPUU OTHOCUTEIILHOCTU: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTHM CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH M COKpalleHUE
JUTUHBI.

DHEeprusi U UMIYJbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIbI. DHEPI U MTOKOSI.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmot Kéanmoasoit onmuku

®otonbl. Popmyna [lnanka cBA3u 3HEpruM QPOTOHA C €ro 4YacTOTOH. DHEprus u
UMITyJIbC (DOTOHA.

OtkpeiTie u uccinenoBanue @oroddpdexra. Omnbitel A.I'. CroneroBa. 3aKOHBI
dotorddexra. VYpaBuenue OunmTeitHa s pororddexra. «Kpacuas rpaHuUIa
dbotorddekra.

JlaBnenue ceera. OnbiTe I1.H. JIebenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHuueckre ycTpoWcTBAa M NPAKTUYECKOE MPUMEHEHHE. (DOTOIIEMEHT,
dboTomaTUmK, cCoTHEUHAs1 OaTapesi, CBETOINO/I.
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Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHEIIHETO PoTOIPPeKTa.

Ceeroauo.

Conneunas Oartapes.
Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO —0-YaCTHII.
[Tnanerapuas monens atoMa. [loctynatsl bopa. M3nyuenue u nornomenue ¢pOTOHOB MPH
Nepexo/ie aToMa ¢ OJHOTO YPOBHSI SHEPTruu Ha Apyroi. Buasl cnexktpoB. CriekTp ypoBHEN
SHEPIruM aTomMa BOAOPOA.

BosiHoBbIe cBoiicTBa uactuil. Bomubl ge bpoitnsa. KopnyckynspHO-BOITHOBOM
JyaJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHudeckne ycTpoHCTBa M NPAKTHUYECKOE IIPUMEHEHME. CIIEKTPAJIBHBIA aHaIU3
(cmexTpockort), ma3ep, KBAHTOBBI KOMITHIOTED.
Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenune JJIMHBI BOJIHBI Ja3epa.

HaGmronenue TmHelyaThIX CIEKTPOB U3TYyYEHUS.

Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopHuvie pabomuol

HaGmronenue imHeHyaToro CnekTpa.

Tema 3. Amomnoe sopo

OKCHEPUMEHTHI, JOKa3bIBAIOLIME CIOXKHOCTh CTpoeHHs sapa. OTkpeiTHE
paanoaktuBHOCTH. OnbiThl Pe3epdopaa mo ompeaeneHrio cocTaBa pajgHMOaKTHBHOTO
u3nydenus. CBoiicTBa anbda-, OeTa-, raMMa-u3ilydeHus. BausiHue paaioakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa M HeWTpoHa. Hyknonnas wMopens siapa ['eiizenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oTonsl.

Anbda-pacnaa. DNEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnai. ['amMma-usinydeHue.
3aKOH paJuOaKTUBHOTO pacaia.

DHeprus CBA3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jledekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

SAnepusiii peakrop. TepmosiaepHblii cunte3. [IpobiemMbl M MEPCHIEKTUBBI SIIEPHOM
DHEPIreTUKH. DKOJOTUUECKUE ACTIEKThI SIAEPHON SJHEPTETUKHU.

DnieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOACHHS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

dyH1amMeHTaIbHbIe B3auMoeHcTBUS. EAUHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHudeckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE. JIO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHast 6omM0a.
Jlemoncmpayuu

CU€TYnK HOHU3HUPYIOIIMX YACTHULL.
Yuenuueckuu sxcnepumenm, rabopamophule pabomuol

HccnenoBanue TpekoB yacTHil (1o roToBbIM (poTorpadusim).
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Pa3znen 8. JjieMeHTHI ACTPOHOMHUU U ACTPOPU3UKH

Ortanbl pa3BUTHS aCTpOHOMHUHU. [IpHKIagHOE W MUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMHH.

Bun 3Bé3mHoro Heba. Co3Be3aus, sipkue 3BE3/1bl, TUTAHETHI, UX BUANMOE JIBIKCHUE.

ComnHeuHasi cucTemMa.

Comnnue. Conneunast akTuBHOCTh. MicTounuk sHepruun ConHua u 3BE31. 3BE3BI, UX
OCHOBHBIC XapaKTEPUCTUKU. JlnarpaMma «CreKTpaJIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIsl 3BE3]] TJIaBHOM
nocyienoBarebHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHBbIE NPEACTaBICHUS
0 IPOUCXOXKIACHUHU U 3BOOIMU COJIHIIA 1 3BE3/. DTallbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ['anaktuka. [Tonoxenue u nukenue ComnHua B I'anakTuke.
Tunbl ranakTuk. PaguoraakTuky u kBa3apel. YEpHBIE ABIPHI B SIApaX TAUTAKTHUK.

Bcenennas. Pacmmpenune Bcenennoi. 3akon Xa06sa. PazOeranme rajakTuk.
Teopus bonbsmoro B3peiBa. PEIMKTOBOE M3ITydeHUE.

Macmrabnas crpyktypa Beenennoit. MertaranakTuka.

Hepeménubie mpoOieMbl aCTpOHOMHUM.

Yuenuuecxue nabnooenus

HaGmronenuss HEBOOPYKEHHBIM TJ1a30M € HCHOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKESHHUM JJIS OTIpeIeICHUs TIOJIOKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1us1 CEBEPHOro MONYIIAPUS U SIPKUE 3BE3IBL.

HaGmonenus B Teneckon JlyHsl, minanet, Mieunoro I[lytu.

Oo0o01maromiee nMOBTOPEHUE

Ponb ¢hu3uku 1 acCTpOHOMHHU B SKOHOMUYECKOM, TEXHOJIOTHISCKON, COITUAIBHON U
TUYECKON cdepax NeATeNbHOCTH 4YeJIOBEKa, poJib U MecTO (U3UKA U ACTPOHOMUHU
B COBPEMEHHOM HAYYHOW KapTUHE MHpPA, poJib (GU3HUYECKOW TEOpuu B (POPMUPOBAHU U
NPENCTABICHUNA O (PU3NYECKOM KApTUHE MHUpPA, MECTO (PU3MYECKON KapTHUHBI MHpa
B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O MPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3ydenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢ yuéTom
CoJIepKaTeIIbHBIX MEXKITPEAMETHBIX CBSI3€H ¢ KypcaMH MaTEMaTUKH, OMOJIOTHH, XUMHH,
reorpauu U TEXHOJOTHUH.

Meowcnpeomemuvie nousamus, CBS3aHHbIE C W3yYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (DAKT, TUMIOTE3a, PU3MUEeCcKasi BeJIWYHHA, 3aKOH, TEOpH,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxka: pelieHHe CUCTEMbl ypaBHEHM, TPUTOHOMETPHUYECKUE (YHKITUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPbl M WX IMPOEKIMHM HA OCH KOOPJHMHAT, CIIOKECHUE BEKTOPOB, IIPOWU3BOJIHBIE
AJIeMEHTApHBIX (YHKIUN, MPU3HAKU MOJ00US TPEYroJbHUKOB, OMPEACICHUE TIIOIA N
IJI0CKUX (hUryp u oobEéma Ted.

buonocus: snekrpudeckre SBICHUS B )KUBOU MPUPO/IE, KOJIeOATEeIbHbBIE TBUKEHUS
B JKMBOM IPUPOAE, ONTUYECKHUE SIBICHUS B JKUBOW IPUPOJE, NCHUCTBUE pPagUaLU
HA KUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYypa TBEPIBIX TeEl,
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MEXaHU3MbI 00pPa30BaHUs KPUCTAIUTMUECKONW PEMIETKY, CIIEKTPATbHBIN aHAIN3.
l'eocpagus: marHuTHBIE MONIOCAa 3€MJIM, 3aJIe)KM MAarHUTHBIX pyl, (OTOChEMKA
36MHOU TOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPSICCHUI.

Texnonocus: NWHUM  DJIEKTPONEpENad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
ANEKTPOJBUTATEIb, HHIYKIIMOHHAS [1€4b, paap, paAUONPUEMHUK, TEJIIEBU30p, AHTCHHA,
tenedor, CBYU-meub, NPOCKIMOHHBIA ammapar, BOJIOKOHHAs OINTHKA, COJHEYHAS
Oarapes.

[Inanupyemble pe3yabTaThl 0CBOEHHE MPOTPaMM M0 (pU3MKe HA YPOBHE CPeIHEro
o01rero oopazoBaHusi

OcBoenne yueOHoro mnpeamera «®Du3uka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpazoBanus (0a30BBI YpPOBEHB) MOJHDKHO OOECHEUUTh JOCTHIKEHUE CIEAYIONINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSI y4deOHOro mnpeaMera «®Du3UKay JOJHKHBI
OTpaxxaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOIIUXCS ~ PYKOBOJACTBOBATHCS
chopMUPOBAaHHON BHYTPEHHEH TMO3UIUEH JUYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKJICHUI, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IEHHOCTAM POCCHUMCKOro OOIECTBa, pACIIUPEHUE >KU3HEHHOTO OMNbITa U OIbITA
JESITEIbHOCTH B MPOLIECCE pealu3allid OCHOBHBIX HAIPABICHUM BOCIHUTATEIBLHOU
JESITENbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOro BOCHUTAHMA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UITMK OOYy4JaroIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOI0 00IIECTRa,;

MIPUHSTHE TPaJIUIIMOHHBIX 00IIIeYEITOBEYECCKUX T'YMaHUCTUYECKHUX u
JIEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEITEIbHOCTh B HHTEpPEcax TIPa)kKJaHCKOTO
o0IecTBa, y4acTBOBaTh B CAaMOYITPABIICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHHUE B3aUMOJICMCTBOBATh C COLMAIIBHBIMH MHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSAMY ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM JEITENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:
c(hOpMUPOBAHHOCTH POCCUICKOM IPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,
LIECHHOCTHOE OTHOILICHWE K TOCYAAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pOCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
c(hOpMUPOBAHHOCTb HPABCTBEHHOTI'O CO3HAHUSI, STUYECKOTO MTOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0O W TNPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTU YYEHOTO;
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OCO3HaHHUEC JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOI>’I‘{I/IBOI“O 6y,ZIYH.ICI‘O;

4) 3¢TeTHYECKOr0 BOCTIMTAHHA:
3CTETHYECKOE OTHOIICHHE K MHPY, BKJIOYas ICTETHKY HAydHOT'O TBOPYECTBA,
HPUCYIIEro (PU3NIECKOM HAYKe;

5) Tpy10BOTr0 BOCIIMTAHUS

UHTEpEC K pa3iuyHbIM cepaM MpodecCHOHATLHON NESITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOW M TEXHHKOUW, YMEHUE COBEPIIATh OCO3HAHHBIN BRIOOp OymyIei
npodeccun u peann3oBbIBATh COOCTBEHHBIC KU3HEHHbIEC TIJIaHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 0071aCTH (PU3UKU
Ha MPOTSHKEHUHU BCEH KU3HH,

6) 3K0JIOTHYeCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh SKOJIOTUYECKOI KyJIbTYpBhl, 0CO3HAHHE IT100aIbHOT0 XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAaHUPOBAHUE W OCYILIECTBJICHHE JIEUCTBUN B OKPYXKaIOIIEH Cpelae Ha OCHOBE
3HaHUs LeNel yCTOMYUBOro pa3BUTHUS YEJIOBEUECTBA;

Pacmmpenue ompiTa OESTENBHOCTH SKOJOTMYECKOW HAMpPaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUHU 1o (pu3mKe;

7) HIEeHHOCTH HAYYHOT 0 TO3HAHMS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKH;

OCO3HAHWE LIEHHOCTH HAay4YHOMW NESITeIbHOCTH, TOTOBHOCTh B MPOLECCE M3yYEHUS
(UMK OCYIIECTBIATh  MPOEKTHYIO U HMCCIENOBAaTEIbCKYIO  JEATEIbHOCTD
WHJMBUIyaJIbHO U B TPYIIIIE.

MeranpeameTHbie pe3yabTaThl

I[lo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
ba3oBbie 1oruvyecKkue 1eMcCTBUA:

CaMOCTOSITENTLHO (DOPMYIMPOBATH U AKTYaJTU3UPOBATH MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

OoIIpCACIATh LN ACATCIIbHOCTH, 3a1aBaTh IIAPpaMCTPbl U KPUTCPHUHU UX JOCTHUIKCHUA,

BbIABJIATH 3aKOHOMCPHOCTH M IMPOTUBOPCUHA B pPAaCCMATPUBACMBIX (1)I/IBI/IIICCKI/IX
SABJICHUAX,

pa3pabarbiBaTh IUIAH pEIICHUS TPoOJeMbl C YUETOM aHaIM3a HWMEIOIIUXCS
MaTCpPUAJIbHBIX U HEMATCPHAJIbHBIX pecprOB;

BHOCHTb KOPPCKTUBBI B ACATCIBHOCTb, OLNCHUBATL COOTBCTCTBUC PCIYJIbTATOB
oejrsiM, OOCHHUBATh PUCKHU HOCJ'ICI[CTBI/Iﬁ JCATCIIBHOCTH,

KOOPANMHHUPOBATHL M BBIIIOJHATH pa60Ty B YCIOBHAX PCAJIBHOI'O, BUPTYAJIbHOTI'O U
KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS;

Pa3BUBATh KPCATHUBHOC MBIIIJICHUEC ITPH PCIICHUN )KU3HCHHDBIX l'[pO6JI€M.

Bba3zoBble ucciienoBarejbCcKue 1eMCTBUA.
BJIQJICTh HAYYHOM TEPMUHOJIOTMEH, KIIOUYEBBIMH MOHATUSIMH M METOJaMH
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buznyecKoil HayKH,

BJIAJICTh HaBBIKAMU Y4EOHO-HMCCIENOBATEILCKOW M MPOCKTHOW JeSTEIbHOCTH
B o0Onacti (pU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSTEILHOMY TIOUCKY
METOJIOB PElICHUS 3a/1a4 (GU3NUECKOTO CONIEPIKAHUsI, TIPHMEHEHUIO Pa3IMYHBIX METOIOB
TIO3HAHHS;

BIAJCTh BUJAMH JCSITEIBHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUS, €0
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHUTYaIUsX,
B TOM YHCJIC TIPU CO3JaHUH Y4EOHBIX MPOCKTOB B 00JIACTH (PHU3HKH;

BBISIBJIATH IPUYHHHO-CIICIICTBCHHBIC CBS3H U aKTyaJM3UPOBATh 3a/1a4y, BBIJIBUTaTh
THIOTE3y €€ PelIeHHs, HaXOAUTh apryMEHTHI JJIs JOKAa3aTeIhCTBA CBOMX YTBEP)KICHHH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHANM3UPOBATh IMOJNYYCHHBIC B XOJ€ PEIICHHS 3aJa4ll Pe3yJabTaThl, KPUTUYCCKH
OLICHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh W (QOPMYIHPOBATH COOCTBEHHBIE 3aJaud B  00pa3oBaTEIbHOM
JeSITEIbHOCTH, B TOM YHCJIE NIPU U3yYCHUU (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B  NPAKTUYCCKYID  OO0JIACTh
KHU3HENIEATSILHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJCH, IPEAJIaraTh OPUTHHAIBHBIE TIOXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE albTePHATHBHBIC PEIICHUS.

Pabora c ungopmanmei:

BJIQJICTh HABBIKAMHU TOJy4YeHUsS HWHGOPMAIMH  (PU3NYECKOTO  COACPKAHUS
U3 HCTOYHHMKOB Ppa3HBIX THUIIOB, CAMOCTOSTEIHLHO OCYIIECTBISATh TIIOWCK, aHaJu3,
CHCTEMAaTH3allMI0 W HWHTEPIpETaluio HWHQOpPMAMKA pa3IMIHBIX BHIOB W (GopM
TIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH HH(OpPMAITUH;

HCITOJIB30BaTh CPEICTBA MH(POPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHHA
B PCIICHWU KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHHW3AI[MOHHBIX  3ajad
C COOJIOJICcHMEM TpeOOBaHMM OSPrOHOMHMKH, TEXHHUKH OC€30MaCHOCTH, THUTHEHHI,
pecypcocOepexeHus, TMPaBOBBIX U OTUYECKHUX HOPM, HOPM HWHOOPMAIIMOHHON
0€30aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUS B Pa3IMYHBIX Gopmarax ¢ yIETOM
Ha3HaueHuss WHGOPMAIMM W IICJICBOM ayIUTOPHH, BBIOMpas ONTHMAaIbHYIO (opMy
MIPE/ICTABIICHUS U BU3YaJIU3aIlUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIC 1eHCTBUS:
OCYIIECTBIIATH OOIIIEHUE Ha ypOKaX (PU3UKHU 1 BO BHE-YPOUHOU JIESATEIHHOCTH,
pacio3HaBaTh MPCAINIOCHUIKA KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ U CMATYaTh KOH(l)J'H/IKTBI;
pa3BépHYTO N JIOTUYIHO HU3JIaraTb CBOKO TOYKY 3pCHUA C UCIIOJIb30BAHUCM A3bIKOBBIX
CPEACTB;
ITOHUMATb U UCII0JIB30BAaTh IIPCUMYIIICCTBA KOMaH,HHOfI N MHAUBUAYAJIbH ou pa6OTI>I;
BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX ICUCTBUI C YUETOM OOIIIMX HHTEPECOB,
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¥ BO3MOKHOCTEN KaXKJIOTO WIeHA KOJUIEKTHUBA,;

NPUHUMATH 1I€JI1 COBMECTHOM JIE€ATEeTbHOCTH, OPraHU30BbIBATH U KOOPJAUHUPOBATD
JEUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, paclp eesTh PO C YUETOM
MHEHUM YYaCTHUKOB, OOCYXJIaTh PE3yJIbTAaThl COBMECTHOM PabOTHI;

OIICHWBATh KA4e€CTBO CBOETO BKJIAJa M KaKIOTO yJ4aCTHHKAa KOMaHABl B OOITUI
pe3yNbTat 1no pazpaboTaHHBIM KPUTEPUSIM,

npejJiaratb  HOBBIE IPOEKTHI, OICHUBATh HUJEU C TMO3UIUU HOBU3HHI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MTO3UTUBHOE CTPATErMYECKOE MOBEJACHUE B PA3IMYHBIX CUTYAIUSX,
MIPOSIBIIATH TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC yHUBEpPCAJIbHbIEC YUeOHbIE JeiiCTBUA
Camoopranuzanmusi:

CaMOCTOSITENTLHO OCYIIECTBISATH TO3HABATENBHYIO ICSITEIbHOCT B 00J1acTU (hU3UKU
U acTpPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh M (POPMyIUpOBaTh COOCTBEHHBIE
3a]1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEUICHUS PACUETHBIX U KAUYECTBEHHBIX 3ajad,
IUIaH  BBIMOJHEHUS MPAaKTUYECKOM paboThl C Y4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUN;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTCHHIH;

JIeIaTh OCO3HAHHBIN BBIOOD, ApIr'yMEHTUPOBATH €T0, OpaTh Ha CEOsI OTBETCTBEHHOCTh
3a pelleHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOoCcOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO APYAUIMU B 00JACTU (PUBHKH,
MOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHBIM HHTEJJICKT !

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaJIeTh HAaBBIKAMM IO3HABATEIbHOM pedeKCHH KaK OCO3HAHHS COBEPLIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX [IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedrekcur s OLEHKM CHUTyalluH, BbIOOpa BEPHOIO
peuieHus;

YMEThb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U ApI'YMEHTHI IPYTUX [PU aHAJIN3€E PE3YJIbTAaTOB AEATEIbHOCTH,;

NPUHUMATH ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTRBA,

IIPUHAMATh MOTUBBI M apIYMEHTBI IPYTUX [PH aHAJIU3€E PE3YIbTATOB NESITENBHOCTH,

MPU3HABATh CBOE MPaABO M MPABO APYIHX HA OMIHUOKH.

B nponecce 1ocTHKEeHNs TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI IIPOTrPaMMBI 110
bu3uKe U1 YPOBHS CpEHEro 0011Iero 00pa3oBaHus y 00yJaromuxcs
COBEPIICHCTBYETCS MPEANOIAararouid 3MOLIMOHAIbHBIN UHTEIIJIEKT,
c(hOpMHPOBAHHOCT:
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CaMOCO3HaHHs, BK/IIOYAIOIIET0 CIOCOOHOCTH IIOHMMATh CBOE SMOIIMOHAJIBHOE
COCTOSTHUE, BUJICTh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHOW YMOIMOHATIBHOU Cephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAaHMS, BKIIOYAKOMIETO CAaMOKOHTPOJIb, YMEHHE NPUHAMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJECHUE, CIIOCOOHOCTh aIalTUPOBATHCS K SMOIIMOHAILHBIM
HW3MEHCHUSM U MIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHUBALIMHU, BKJIOYAIOUIEH CTPEMJICHHE K JOCTHXKEHHUIO LEId U
yCIiexXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHME JCHCTBOBAaTh, HCXOAs U3 CBOHUX
BO3MOKHOCTEMH,

SOMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH MOHHUMAaTh HSMOLMOHAILHOE COCTOSHUE
JPYTUX, YIUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKNBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTMMHU JIIOJIbMU, 3200TUTHCS, MPOSIBIIATh HHTEPEC U pa3peIiaTh KOHMIUKTHI.

IIpeameTHbIE pe3yJIbTATHI

K kony obydenuss B 10 kjacce mpenMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OO yJAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJIb M MecTo (U3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KApPTHHBI MHpPA, B PAa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTMH, B IPAKTUYECKOU JAEATEILHOCTH JIOJIEH;

YYUTHIBATh  TPAHUIBl MPUMEHEHHUS]  HM3YYEHHBIX  (PU3HUECKUX  MOJIEIICH:
MaTepualibHas TOYKAa, WHEpLHaIbHAs CUCTEMa OTCUY€Ta, abCOJIOTHO TBEPAOE TEIIO,
UJICAUIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, JKUIAKOCTEM W TBEPABIX TeEJ, TOYEUYHBIN
AIEKTPUUYECKUH 3apsij Npy PelIeHUH PU3NYECKUX 3a]1aY;

pacro3HaBath (HU3UUECKHE SIBJICHUS (MPOIECChI) M OOBSICHATHL MX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYISPHO-KMHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA U
AIEKTPOJMHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHUE,
cBOOOJHOE TMaJIeHUE TeJ, JBHXKEHHE 10 OKPY)KHOCTH, WHEpLUs, B3aUMOJEHUCTBHE
ten, auddysus, OPOyYHOBCKOE MABMIKEHHME, CTPOCHUE >KMAKOCTEHM W TBEPABIX TeI,
U3MEHeHHEe 00bEMa TeNl MpH HarpeBaHWU (OXJIaXJICHUH), TEIUIOBOE PaBHOBECHE,
UCIIapEHNEe, KOHJICHCAIIUS, TUIABJICHUE, KPUCTAILIM3AlUsl, KUTIEHUE, BIIaXKHOCTh BO3/yXa,
MOBBIIIEHUE JIABJICHHS ra3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEKIY
napaMmeTpaMu COCTOSIHUSI Ta3a B HM3O0IPOIIECCax, AJIEKTpU3alUs TeJl, B3aUMOJICUCTBUE
3apsIOB;

OMHUCHIBATh MEXAaHUYECKOE JIBMIKCHHME, UCIONb3YysS (PU3UYECKUE BEITUUYUHBI.
KOOpJIMHATA, MYTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHIIa, UMITYJIbC
Telna, KUHETUYECKas DSHEprusi, NOTECHLUUAJbHAs JSHEpPrusi, MeXaHuyeckas padora,
MEXaHU4YeCKasi MOIIIHOCTh; TPU OMUCAHUM MPABWIBHO TPAKTOBATH (DPU3UUYECKUU CMBICI
UCIIOJIb3YeMBIX BEJIIMYMH, WX OOO3HAUEHUS W EAUHUIBI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMU BETMYNHAMU;

OMUCHIBATh W3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCIIOIb3YS
dbu3nYecKue BEIMYUHBI. JIaBJICHUE ra3a, TEMIIepaTypa, CPEAHsST KHHETUYECKasi SHEPTUsl

XaO0THYCCKOIo  ABMIKCHHUS  MOJICKYII, Cp€aAHCKBaApaTUYHAA CKOPOCTb MOJICKYII,
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KOJMYECTBO TEMJIOThI, BHYTPEHHSASI 3HEprusi, padora raza, Ko3(QQGUIMEHT MOJIE3HOTO
JENUCTBUS TEIJIOBOTO JABUTATElNs; IPU OMHUCAHUM MPABWIBHO TPAKTOBaTh (PU3MUYECKUI
CMBICIT MCIOJIb3yeMbIX BEJIIMYUH, MX OOO3HAYEHUS W €JIMHUIIbI, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C JPYTUMU BETMYUHAM,;

OMKCHIBATh HM3YUYEHHbIE DJECKTPUUYECKHUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHE
sBIICHUS (IIPOIIECCHI), HUCIONB3ySd (U3HYSCKHE BCIMYUHBI. DJICKTPHUSCKHHA 3apsij,
ANEKTPUYECKOE TMOJIe, HANPsHKEHHOCTh TMOJS, MOTEHLUAN, Pa3HOCTh MOTEHIUAJIOB,;
MIPY ONUCAHUU TPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOIb3YEMBIX BEIMYNH, UX
0003HAYCHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTUMH BEIMYUHAMU,

aHATM3UPOBATH (PU3UIECKUE TIPOLICCCHI U SIBJICHUS, HCTIONB3Ys (PU3UICCKHE 3aKOHBI
W TOpUHIUIIBL. 3akoH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpAHEHHS MEXAHMYECKOW JHEPruM, 3aKOH COXpaHEHUS UMITYJAbCA, MPUHIIMIT
CYMEPHO3UIIUA CWJI, TPUHIWII PABHONPABUS WHEPIUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30Bble 3aKOHBI, CBS3b
CpPEIHEl KHWHETHMYECKON HSHEPruyd TEIJIOBOrO JIBMXKEHHUS MOJIEKYJI C a0COIIOTHOM
TEMITepaTypOi, TIEPBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHCHHS SJIEKTPUUICCKOTO
3apsia, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €0
MaTEMaTUYECKOE BbIPAXKEHUE U YCIOBUS (TpaHMIIbI, 00JAaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIUIBI JIEUCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBUS WX OE30MACHOTO HCIMOJIL30BAaHUS B ITOBCEIHEBHOU
KU3HH;

BBITIONTHATH IKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (PM3UUECKUX SIBICHUM U MPOIIECCOB
C HCIIOJIb30BAHMEM TMPSMBIX, M KOCBEHHBIX H3MEPCHUU, MpU ITOM (POpPMYIMpOBATH
npoosiemy/3aady H TUIOTE3y Y4eOHOro OSKCIEPUMEHTa, COOHMpaTh YCTaHOBKY
U3 MPEIIOKEHHOTO 000PYA0BaHUS, IPOBOJAMUTH OIBIT i (POPMYIIMPOBATH BHIBOJIHI,

OCYIIECTBIIATH MPSMBIE U KOCBCHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, ITPH dTOM
BEIOWPATh ONTHMAJBHBIN CIIOCO0 HW3MEPEHHS M HCIOJb30BaTh H3BECTHBIC METO/IBI
OLICHKH MOTPEIIHOCTEN NU3MEPEHUM;

MCCJIeI0OBATh 3aBUCUMOCTH MEXKY (GU3NYSCKUMH BEIMYNHAMH C MCTIOJIb30BAaHUEM
NPSMBIX U3MEPEHUM, TTPU TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE TAONHI] U TpadUKOB, JeIaTh
BBIBOJIBI TI0 PE3yJIbTaTaM HCCIICIOBAHNUS,

coOJro1aTh MpaBuia 0€30MacHOro Tpy/Aa MPU MPOBEACHUHU UCCICIOBAaHUN B paMKax
y4e0HOTO DJKCIMEPUMEHTA, Y4eOHO-MCCIIEIOBATEILCKOM W TIPOEKTHOW JESTEIbHOCTH
C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJAOOPATOPHOTO 00OPYIOBaHUS,

penath pacy€THBIC 3a/laud C SBHO 33JaHHON (DU3MUECKOW MOJIENbI0, MCIOIB3YS
dbu3nUecKue 3aKOHBI W TIPUHIUIIBI, HA OCHOBE aHajiW3a YCJIOBHS 3aJladyd BHIOMPATH
(bU3HYECKYI0 MOJIEIb, BBIJCTATh (PU3NUECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOAUMBIC
JUTsl €€ pereHus, MPOBOJUTh PACUETHI U OIICHUBATh PEATbHOCT MOMYYEHHOTO 3HAUYCHUS
(bu3nYeCcKol BEIMUHHBI;

pemiaTh Ka4yeCTBEHHBIE 3aJlayd. BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUYHBYIO
LEMOYKY pacCYXJIEHUM C Omopoil Ha W3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue BIEHUs;
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WCIIOJIb30BaTh TPU PEIICHUM Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU [IJI1 TOWMCKA, CTPYKTYpUPOBAHUS, HMHTEPINpPETAUUNW U TPEACTABICHUS
yu4eOHOM ¥ HAyYHO-TIOMYJISIPHON MH(pOPMAIIUU, TTOTYYSHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTHUYECKU aHAIU3UPOBATh MOTydaeMyro HHHOPMAIIHIO;

MPUBOAUTHh TPUMEPHI BKIIAJAa POCCHHCKAX H 3apyOCKHBIX YIEHBIX-(DU3UKOB
B Pa3BUTHEC HAYKH, OOBICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKHU U
TEXHOJIOTUH,

UCIIOJIh30BaTh TEOPETHYCCKUE 3HAHWS 10 (PU3MKe B TOBCEAHEBHOW >KU3HU
s obecriedeHrss 0€30MacHOCTH TpH oOpallieHUuu ¢ IpudopaMM M TEXHUYCCKUMU
YCTPOMCTBAMHU, JUIsI COXpAHEHHUS 3J0POBbS W COOJIIOACHUS HOPM DSKOJOTHYECKOTO
MOBEJICHUS B OKpYKaIOIIEH cpeie;

paboTath B TPYIIIE C BHITTOJHEHUEM Pa3IMYHBIX COIUATIBLHBIX POJICH, TIJIaHUPOBATh
paboTy TpYIbl, palMOHAILHO pacHpeieisaTh OO0S3aHHOCTH W IUJIAHUPOBATH
JESITENbHOCTh B HECTAHAAPTHBIX CUTYAlMSIX, AJI€KBATHO OLECHUBATh BKJIAJ KaXIOTO
13 YIaCTHUKOB TPYIIIHI B PEIICHUE paccMaTPUBAEMOM MPOOIEMBI.

K xoniy obydenuss B 11 wiiacce mpenMeTHbIE Pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OO yJAIOIIMXCA YMEHU:

JEMOHCTPUPOBATh Ha TpUMEpax poib W MecTo ¢GU3MKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KApTHHBI MHpPA, B PA3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUM, B TMPAKTUYECKOM JEATEIBHOCTU JIOJIEH, LEJIOCTHOCTh M E€AUHCTBO
(bu3nYecKoi KapTUHBI MUPA,;

YYUTHIBATH TPAHUIIBI MPUMEHEHUS U3YYCHHBIX (DU3MUYECKUX MOJEINEH: TOUYCUHBIN
ANIEKTPUUECKHUH 3apsiji, Tyd CBETA, TOYCUHBIM UCTOYHHUK CBETA, SIFIEPHAS] MOJIEIbh aTOMa,
HYKJIOHHAsI MOJIEJIb AaTOMHOTO Siipa TpHY pelieHrun GU3NIeCcKuX 3a/1ad,

pacrio3HaBaTh (DU3MYCCKUE SIBJIICHUS (MPOIECCH) M OOBSICHATH HMX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAaHTOBOM (PU3WKH: DIIEKTpHUYECKas MPOBOANMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHUYECKOE, MAarHUTHOE JCHCTBHsS TOKa, B3aUMOJICHCTBHE
MarHUTOB, JJCKTPOMATrHUTHAS WHIYKIUS, JSHCTBHE MarHUTHOTO IOJS Ha MPOBOJTHHUK
C TOKOM W JBWXKYIIUHCA 3apsijl, DJJICKTPOMAarHWUTHbIE KojeOaHUs W  BOJIHBI,
OPSIMOJIMHEMHOE pacipoCTpaHEHUE CBETa, OTpa)XKeHHe, MpesioMIIeHne, HHTephepeHLus,
nudpakiuus W TOJNSAPU3AIMS CBETa, JUCIEPCHS CBeTa, (PoTodyekTpudeckuii 3ddekt
(boToaddexT), cBeTOBOE MaBlicHHWE, BO3HMKHOBCHHME JIMHEHYATOrO CIEKTpa aToMa
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAS paIMOaKTUBHOCTD;

ONMCHIBATh HM3YyYCHHBIC CBOMCTBA BEIISCTBA (DJIICKTPUYECKHE, MAarHUTHBIC,
ONTUYECKHUE, DICKTPHUUECKYI0 MPOBOAUMOCTh PA3IUYHBIX CPEA) M DIECKTPOMArHUTHBIC
sBJICHUs (ITPOLIECCHI), MCIOB3Ys (PU3MUECKHE BEIMUUHBI. JCKTPUUECKUN 3apsi, CUiia
TOKa, DJJIGKTPUYECKOE HAaIpSKEHUE, DIEKTPUYECKOE COMNPOTUBIEHUE, PA3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUiIa, paboTa TOKa, MHAYKIIAS MAarHUTHOTO TIOJIsSI, CHJIa
Awmrmepa, cwia JlopeHlla, WHIYKTUBHOCTh KATYIIKH, DHEPTUS JJIEKTPUUECKOTO U
MarHUTHOTO TOJIeH, NEPUOJl U YacToTa KojiebaHui B KO1e0aTeIbHOM KOHTYpE, 3apsii U
CHJia TOKa B TPOIECCE TapMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoJeOaHuH, (OKycHOe

PACCTOAHHUEC MW OINTHYCCKasa CHJia JIMH3bI, IIPpH OIHWCAHWKW IIPABHIIBHO TPAaKTOBATH
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(bU3UYEeCKU CMBICI UCIIONB3yEeMbIX BEIMYUH, UX 0003HAYCHUS U CAUHUIIBI, YKA3bIBATh
(dbopMyIIBl, CBA3BIBAIONINE JAHHYIO (U3MUECKYIO BEIMYUHY C IPYTUMH BETMUYUHAMM,

OMKCHIBATh W3yYEHHBIC KBAaHTOBBIC SBJICHUS W MPOIECCHI, UCIIONB3Ys (U3HUCCKUE
BEJIMYUHBI. CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA, SHEPTHUS
1 UMIyJIbC GOTOHA, IEPUO/ MOJypacnaja, SHEPrys CBsI3U aTOMHBIX S7Ep, IIPU ONMMCAaHUU
MIPaBUIILHO TPAKTOBATh (PU3MUECKUN CMBICIT UCIIOJIB3YEMBIX BEJTUYMH, UX 0003HAUCHUS U
CAVHUILIBI, YKa3biBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIUYHHY
C IPYTMMU BEJIMYMHAMU, BEIYUCIIITh 3HAaUCHUE (DU3NUECKON BEIIMUMHBI;

aHATM3UPOBATH (PU3UIECKUE TIPOLICCCHI U SIBJICHUS, HCTIONIB3Ys (PU3UICCKHE 3aKOHBI
U OpUHIUIBL. 3aKk0H OMa, 3aKOHBI MOCEA0BATEILHOTO U MAPAUICILHOTO COCAMHEHUS
MMPOBOJHUKOB, 3aKOH J[koyms—JIeHua, 3aKOH 3JIEKTPOMArHUTHOW WHAYKLIHH, 3aKOH
MPSMOJIMHEHHOTO PACHpOCTPAHEHUS CBETa, 3aKOHBI OTPaXCHHUS CBETa, 3aKOHBI
NPEJIOMIIEHUS] CBETA, ypaBHeHUE ODWHIITEHA s PororddekTa, 3aKOH COXpaHEHUS
SHEPIvM, 3aKOH COXPAHEHMSI MMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsja,
3aKOH COXPaHEHUsI MaCCOBOT0 YMCIIa, OCTYJaThl bopa, 3aK0H pagn0aKTUBHOTO paciaja,
IpU OSTOM pa3iuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €Tro MaTeMaTU4YeCKOoe
BbIpAKCHHE U YCIIOBHS (TPaHMIIBI, 00JIACTH) IPUMCHHUMOCTH;

OTIpENICTIATh HAIlpaBJICHHE BEKTOpa WHIYKIIMM MArHUTHOTO IO IPOBOIHHUKA
C TOKOM, cujIbl AMriepa u cuiibl JIopeHna,;

CTPOUTHh U OMHUCHIBATH M300pak€HUE, CO37aBaeMOE€ IUIOCKUM 3€pKaJioM, TOHKOMH
JIMH30M,

BBITIOJTHATB DKCIIEPUMEHTHI 110 MCCIICA0OBAHUIO (PU3UYECKHUX SBJICHUN U MPOIECCOB
C HCIIOJb30BAaHUEM MPSIMBIX, ¥ KOCBEHHBIX H3MEPEHHUM: TpH 3TOM (HOPMYIHUPOBATH
npoOjeMy/3aady W TUIOTE3y Y4YEOHOTrO SKCIEpPUMEHTa, COOMpaTh YCTaHOBKY
13 MPEITIOKEHHOTr0 000py10BaHUs, MPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOIHI,

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEPECHUS (PU3HMYCCKUX BEITUYUH, IIPH ITOM
BBIOMpaTh ONTUMAJbHBIM CMOCOO HM3MEpPEHUsS U UCIOJIb30BaTh W3BECTHHIE METOJbI
OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCICAOBATh 3aBUCHMOCTH (DH3WYECKUX BEIMYUH C HCIOJb30BAaHUEM IPSMBIX
U3MEPEHUI. TIPpH ITOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHpOBATh pe3yJbTaThl
MOJTYYEHHON 3aBUCUMOCTH (DM3WYECKUX BEJIMYMH B BHJAC TAaOIWIl U TpadHKOB, JeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICI0BaHUS,

coOIro1aTh MpaBMIa 0€30MaCHOTO TPYAA MPU MPOBEACHUH UCCIIEIOBAHUMN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM M TMPOSKTHOU JeATEIbHOCTH
C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJAOOPATOPHOTO 00OPYIOBaHUS,

pemniath pacy€THBIC 3a/aud C SBHO 3aJaHHOW (DU3UYECKON MOMEINBI0, UCTIOIb3Ys
dbu3nYecKkue 3aKOHBl W TMPUHIUIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJaddl BHIOMPATH
(bU3UYECKYI0 MO/JIEIb, BBIACIATEH (DU3NYECKUE BEIMUUHBI U (POPMYIIbI, HEOOXOIUMBIEC IS
e peuieHus, MPOBOAUTh PAcU€Thl M OILICHUBATH PEATbHOCTh IMOJYYCHHOTO 3HAYCHMS
(bu3nYeCcKol BEJIMUUHBI;

peniaTh KayeCTBEHHBIC 3aJlaud: BBICTPAWBATh JIOTUUECKH HEMPOTHUBOPEUUBYIO
IETIOYKY PpACCYXJEHUM ¢ ONMOpod Ha H3YUYCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SIBICHUS;

WCIIOJIB30BaTh TPU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHBIE HH(POPMAIMOHHBIC
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TEXHOJOTUU JUIsl TOWCKA, CTPYKTYPUPOBaHUSA, WHTEPOPETAlMU M MPEICTABICHUS
y4eOHOM U HAyYHO-TIONYJISIPHON HH(POPMAIINH, TOTYYEHHON U3 Pa3IUnIHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATh NOJydaeMyro HH(pOpMaIuio;

OOBSACHATh NPHUHIMIBI JICHCTBUS MAIMH, TPUOOPOB M TEXHHUYECKUX YCTPOUCTB,
pa3nuyaTh YCIOBUS UX 0€30MacHOT0 UCIOJIb30BaHNUs B TOBCEHEBHOM JKU3HH;

NPUBOJUTH MPHUMEPHI BKJIAJAa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTHUH,

UCIIONIb30BaTh TEOPETHUECKHE 3HaHHA MO (HU3UKE B TMOBCEIHEBHOW >KU3HU
s obecriedeHus: 0€30MacHOCTH MpU OOpallleHUH C MPUOOpaMH U TEXHHUYECKUMU
yCTPOMCTBAMHU, IJIsi COXPAHEHMsI 3JI0pOBbS U COONIIONEHUS HOPM HKOJIOTMYECKOTO
IIOBEICHUS B OKPYXKAIOILEH Cpee;

paboTaTh B IpyMIie C BHIMOJIHEHUEM Pa3JIMYHbIX COLUATIbHBIX POJIEH, IIIaHUPOBATh
paboTy TIpymIbl, palMOHAJIbHO pacHpenessTh OO0S3aHHOCTH M IJIAaHUPOBATh
JeATEIbHOCTh B HECTAaHAAPTHBIX CHUTYalUAX, aJEKBATHO OIEHMBATH BKJAJ KaxKIOTO
U3 YYACTHUKOB TPYIIIbI B PEIIEHUE PACCMATPUBAEMOM MTPOOIIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE ®U3UKA

10 KJIACC
No HaunmenoBanue KonuuectBo | [Iporpammuoe cogepxanue | OCHOBHBIE BUABI JEATEIHLHOCTU DNEeKTPOHHBIE
[T/11 pa3eNoB U TeM 4acoB 00yJaromuxcst pecypesl
y4eOHOTO
npeaMeTa

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

1.1

dus3uKa 1 METOIBI
HAay4YHOT'O O3HAHUSA

2

du3rKa — HayKa O IPUPOJIE.
Hayunbie MeTob1 MO3HAHUS
OKPY’KaIOILET0 MUPA.

Ponb skcniepumenTa u
TEOPUU

B IIPOLIECCE MMO3HAHUS
IPUPOJIbI. DKCIIEPUMEHT B
dusuke. MonenupoBanue
bu3HUeCKUX SBICHUN U
nporeccoB. Hayunsie
runore3bl. Gusnyeckue
3aKOHBI M TeOpUH. [ paHuULIbI
MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB. [IpuHIMI
COOTBETCTBHSI.

Ponb u mecto puszuku

B (hOpMUPOBAHUH
COBPEMEHHOW HAYYHOU
KapTUHBI MUPA,
BIPAKTUYECKOU
JIESITSIILHOCTH JIIOAeH

N3yuenne HaydHBIX (AMITUPUICCKUX H
TEOPETUUYECKHX ) METOJIOB ITO3HAHMUSI
OKPYKAIOIIEr0 MHUPA.

OO0cyxaeHue rpaHull MPUMEHUMOCTH
(bu3HUEeCKIX 3aKOHOB U TEOPHIA.
PaboTa B rpymme mo noAroToBke
KOPOTKHX COOOLIEHHUH O pOJIM U MECTe
(GbU3UKY B HAYKe U B MIPAKTUYECKOU
JIESITeIIbHOCTH JIFOJEH.

JleMOHCTpanus aHaJIOTOBBIX U
TU(QPOBBIX U3MEPUTETHHBIX
pruOOPOB, KOMITBIOTEPHBIX JATYUKOB.
OcBoeHME OCHOBHBIX MTPUEMOB
paboThl ¢ ¢ poBoii 1abopaTopueit
1o gu3uke

https://resh.edu.r
u/subject/lesson/
5894/conspect/9
0070/
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Hroro no pazneny

Pa3gen 2. Mexanuka

2.1.

Kunemartunka

MexaHnueckoe JBUXKEHHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKCHHUS.
Cucrema oTcuéra.
Tpaexropus.
[Iepemeiienue, CKOpOCTh
(cpenHsisi CKOPOCTb,
MTHOBEHHAs! CKOPOCTh) U
YCKOPEHUE MaTepHAIbHOU
TOYKH, UX IPOEKIUU HA OCU
CHUCTEMBI KOOPJUHAT.
CroxeHue nepemMeneHnin u
CJII0’KEHUE CKOPOCTEM.
PaBHomepHOE 1
PaBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBucuMocTu
KOOpAWHAT, CKOPOCTH,
YCKOPEHUS, MyTH U
IIEpEMENICHUS] MAaTEPUATTBHOU
TOYKH OT BPEMEHH.
CBo0OOIHOE TTaJIEHUE.
Yckopenne cBOOOTHOTO
nageHus. Kpuponunennoe
JBIKEHUE. JIBHKEHHE
MaTepUaIbHOU TOYKH I10
OKPY>KHOCTH C IOCTOSIHHOM
10 MOJIYJII0 CKOPOCTBHIO.

[IpoBenenue 3KkcriepuMeHTa:
V3y4E€HUE HEPAaBHOMEPHOTO
JBUKEHHUS C LUEIIbIO OMPEICIICHUS
MTHOBEHHOW CKOPOCTH;
UCCIIEAOBAHUE COOTHOIICHUS MEKIY
MyTSAMH, IPOUJEHHBIMU TEIIOM

3a MOCJIEIOBATEIIbHBIE PABHBIC
MPOMEKYTKH BPEMEHU TTPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HaYAJIbHOM CKOPOCTHIO, PABHOM
HYJIIO; U3yYCHUE IBUKECHUS 1IAPUKA B
BSI3KOM KUJIKOCTH;, U3YUEHUE
JBWKEHUS TeJa, OpOIIIEHHOTO
ropu3oHTaIbHO. OOBsICHEHHE
OCHOBHBIX MPUHITUIIOB JCUCTBUS
TEXHUYECKUX YCTPONCTB, TAKUX KaK:
CIIUJIOMETP, IIEMTHbIE U PEMEHHBIC
nepegavyu ABUKEHHUS; U YCIOBUM UX
0€30macHOr0 UCTOJIb30BaHUS B
ITOBCEHEBHOM KU3HU.

Pemienne pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PHM3UICCKON MOJICIIBIO

C UCMOJIb30BaHUEM OCHOBHBIX
dbopMyT KHHEMAaTHKH.

[TocTpoenue n ananus rpadguxon
3aBUCUMOCTEN KUHEMAaTUYECKUX
BEJIMYMH OT BPEMEHHU

JU1S PABHOMEPHOTO U
PAaBHOYCKOPEHHOTO NPSIMOJIMHENHOTO

https://www.yak
lass.ru/p/fizika/l
0-
klass/kinematika
-materialnoi-
tochki-6585327
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YrnoBasi CKOpOCTb,
JIMHEWHAas CKOpPOCTh. [lepuon
M 4acToTa oOpalleHusl.
lenTpocTpeMurenbHOE
yckopeHue. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE
IIPUMEHEHUE: CIIHIOMETD,
JIBWKCHHUE CHAPSIOB,
LICTIHBIE U PEMEHHBIE
nepenayn

JBYKEHUSL.
Pacnio3naBanue Qpu3nMuecKux SBICHUN
B Y4eOHBIX OMBITAX U OKPYXKaroIen
KU3HHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JIBIOKEHHE, CBOOOIHOE MaJIEHUE Te,
JBWKEHUE 110 OKPYKHOCTH.
Onrcanue MEXaHMYECKOTO JBIKCHHUSI
C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPAMHATA, MTyTh,
nepeMenieHne, CKOPOCTh, YCKOPEHHUE.
Pabota B rpynnax npu
TUIAHUPOBAHUU, TIPOBEJICHUH U
MHTEPIPETALNN PE3yJIbTATOB OIBITOB
¥ aHaJIM3€ JOMOIHUTEIBHBIX
MCTOYHUKOB MH(OPMAITUH 110 TEME

2.2.

JInHamMuka

[IpuHUIMI OTHOCUTEIBHOCTH
lNanunes. llepBb1it 3aK0H
Herorona. MueprmanbHbie
cucreMsl oTcuéra. Macca
tena. Cuina. [IpuHImMn
cyneprno3uuuu cui. Bropou
3akoH HrroTtona mig
MaTepuaIbHONU TOYKH.
Tpernii 3akoH Herotona
JUISl MAT€PUATIbHBIX TOYEK.
3aKOH BCEMHUPHOTO
TaroteHus. Cusia TSKECTH.
[IepBas kocMuueckas
ckopocTb. Cuila ynpyrocTu.
3akoH ['yka. Bec rena.
Tpenue. Buasl TpeHus
(MOKOS, CKOJIbKEHUS,

CpaBHeHue macc
B3aUMOJICHCTBYIOIIHUX TEJL.
N3ydeHne 3aBUCUMOCTH CHIIBI
yOPYroCTH OT AedopmMaIuu;
CpaBHEHHE CUJI TPEHUS TTOKOS,
KauyeHUS U CKOJIBKCHMUS.
OOBsICHEHHE HEBECOMOCTH.
[IpoBenenue sxkcriepuMeHTa:
HCCJICIOBAHNE 3aBUCUMOCTH CHII
YIOPYTrOCTH, BOSHUKAIOIIUX B MIPYKUHE
U PE3UHOBOM 00pasIie, OT UX
nedopmariu; N3y4eHHe JIBIKCHUS
Opycka 1o HaKJIOHHOU TJIOCKOCTH;
MCCIIEIOBAHUE YCIOBUN PABHOBECHS
TBEPJIOTO TEJIA, UMEIOIIETO OCh
BpalleHUS.

OOBsicHEHHE 0COOCHHOCTEH

https://resh.edu.r
u/subject/lesson/
4717/conspect/2
70737/
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KaueHus1).

Cuna tpenuns. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUS U
cujia TPEHUS MOKOSI.
Koaddumment tpenus. Cuina
COTIPOTUBJICHUS TIPH
JBDKEHUH Teja B )KUJIKOCTH
WJIM rase.

[ToctynarensHOE 1
BpallaTeIbHOE ABUKEHUE
a0COJIIOTHO TBEPOTO Tea.
MOMEHT CHIIBI OTHOCUTEHHO
ocu BpaieHus. [1nedo cubl.
VYcaoBus paBHOBECHS
TBEpAOTO Tena. TexHuueckue
YCTPONCTBA U MIPAKTUYECKOE
pUMEHEHUE: TIOIIUTTHUKH,
JIBIYKEHUE UCKYCCTBEHHBIX
CITyTHHKOB

PaBHOMEPHOT'O U PABHOYCKOPEHHOT'O
MPSMOJIMHENHOTO ABUKECHUS,
CBOOOIHOTO ITaJCHUS TEJI, IBKCHUS
110 OKPYKHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3aKkoHa BCEMUPHOTO
TATOTECHUS.

OOBsiCHEHNE OCHOBHBIX MPUHIIAIIOB
JNICUCTBUS HOOIIUITHUKOB U UX
MIPAKTUYECKOTO MPUMEHEHUS.
OOBscCHEHNE IBUKECHHUS
VCKYCCTBEHHBIX CITYTHUKOB.
Pemenune pacu€THbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UIECKONU MOJICIIBIO

C MCIT0JIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT TMHAMUKH.
Pacno3naBanue pusznueckux sSBICHUM
B YUCOHBIX OIBITaX M OKPYKAOIICH
YKU3HU: UHEPLIMS, B3aUMOJICHCTBHUE
Ten. AHanu3 PU3NYECKUX MPOIIECCOB
U SIBJICHUI C UCIOJIL30BaHUEM
3aKOHOB U MPUHIIUIIOB: 3aKOH
BCEMUPHOTO Tarotrenus, I, IT u 111
3akOHbl HpIOTOHA, IPUHITUIT
CYNEpIO3ULNH CUJT, TPUHITUII
PaBHOIIPABHOCTH MHEPIUATIBHBIX
CHUCTEM OTCUETA

2.3.

3aKOHbBI COXPaHECHUS B
MEXaHHKE

Nmnynsc maTepuanbHON
TOYKH (T€Ja), CUCTEMBI
MaTepHUAIbHBIX TOYEK.
NMItynbsC CUIIBI 1 ”3BMEHEHHE
UMITYJIbCA TeJa. 3aKOH
COXPaHEHUs UMITYJIbCA.
PeakTuBHOE IBMXKECHHUE.

[IpoBeneHue 3xcnepuMeHTa:
u3y4eHue abCOMIOTHO HEYIIPYTOTO
ynapa

C TIOMOIIBIO JIBYX OJTMHAKOBBIX
HUTSHBIX MasSTHHUKOB; UCCJICIOBAHHE
CBSI3H paOOTHI CHJIBI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU Tella

https://resh.edu.r
u/subject/lesson/
6290/conspect/1
97452/
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PabGora cribl. MoIHOCTE
cunbl. Kunetnueckas
SHEPrusi MAaTEpPUATBHOM
Touku. Teopema

00 U3MEHEHU N
KUHETUYECKOU IHEPTUU.
[loTeHumanbHas SHEPrusl.
[ToreHuManbHas SHEPrus
yopyro a1eopMUpOBaHHOU
npyxuHsl. [loTeHmanbHas
SHEPrus Tejaa BOIU3u
ITOBEPXHOCTHU 3EMIIH.
[ToTeHManbHBIE U
HEMOTEHIUAJIbHBIC CUJIBI.
CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpPaHEHHSI MEXAHUYECKOMN
SHEPI'UH.

Yrpyrue u Heynpyrue
CTOJIKHOBEHHUS. TexHuuecKkue
YCTPOWCTBA U MPAKTUYECKOE
IpUMEHEHUE!

BOJIOMET, KOIIED,
IPY>KMHHBIN [TUCTOJIET,
JBH)KEHHUE PAKET

Ha IpUMEPE PACTSKEHUSI PE3UHOBOTO
KIyTa.

OneHka a0CONIOTHBIX U
OTHOCUTEJIBHBIX MOTPEITHOCTEN
U3MepeHUu PU3NYECKUX BEIUUHH.
Pemenne pacu€THbIX 3a/1a4 ¢ IBHO
3aIaHHON (PU3UIECKON MOJICITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (POPMYJI TUHAMUKH U
3aKOHOB COXPAHEHHSI.

Penienne kauecTBEeHHBIX 3a7a4

C OIOPOM Ha U3YYEHHBIE B pa3jiese
«MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
SIBJICHUSL.

Onucanne MEXaHUYECKOTO
JBUYKEHUS C UCITOJIB30BAaHUEM
(U3NYECKUX BEIIMUMH: UMITYJIbC
Tena, KHHETUYecKas SHepTusl,
NOTEHIMAJIbHAS SHEPIHs,
MexaHu4eckas padora,
MEXaHU4eCKas MOIIHOCTb. AHaIU3
(pM3HYECKUX MPOLIECCOB U SIBJICHUI C
UCIOJIb30BAaHUEM 3aKOHA COXPaHEHUS
MEXaHUYECKON 3HEPruH, 3aKOHA
coxpaHeHus uMmiyibca. O0bsicHEeHnE
OCHOBHBIX ITPUHIUIIOB ACHCTBUS U
IPAKTUYECKOTO NPUMEHEHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
BOJAOMET, KONEP, NPYKUHHBIN
MUCTOJIET.
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OObsicHEeHHE JBUKEHUS pakeT ¢
OTOpOi Ha W3y4YeHHBIC (DU3MYECKUe
BEJIMYMHBI U 3aKOHBI MEXaHUKH.
Hcnonb3zoBanue mpu moJaroToBKe
COOOIIEHHI 0 TPUMEHEHUHU 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTUM JIJIs
MOKCKA, CTPYKTYPUPOBAHUH,
WHTEpIPETAIMU U MPEJCTABICHUS
nH(popMalu, KpUTUYECKUN aHau3
noJjiyuaemMoi nHpopmauu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCJIEIOBAHUN 3aBUCUMOCTEN
(bU3UYECKUX BEJIMUMH, IPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18

Paznen 3. MonekynsipHas pusrka 1 TepMOAMHAMUKA

3.1.

OCHOBBI
MOJIEKYISPHO-
KMHETUYECKOW TEOpUHU

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUU U UX OINBITHOE
o0ocHoBaHue. bpoyHOBCKOE
nekenue. Juddysus.
XapakTep ABUKEHUS U
B3aUMOJEUCTBUS YaCTHI]
BelecTsa. Moaenu cTpoeHust
ra3oB, )KUJKOCTEU U TBEPJIBIX
TE U 0OBSICHEHUE CBOMCTB
BEILIECTBA

Ha OCHOBE 3TUX MOJIEIIEH.
Macca u pazMepbl MOJIEKYIL.
KonunuectBo BemecTna.
ITocrosiHHas ABoraapo.

[IpoBeneHue 3xcnepuMeHTa:
OTIpEeICJICHHE MACChl BO3TyXa

B KJJACCHOW KOMHAT€ Ha OCHOBE
u3MepeHuit 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B
HEH; UCCIICIOBAHUE 3aBUCUMOCTHU
MEXy mapamMeTpaMu COCTOSTHUS
pa3peKEeHHOTO Tra3a.

OreHka aOCOMIOTHBIX U
OTHOCHUTEBHBIX MOTPEIIHOCTEH
U3MEpeHUN (PU3NIECKUX BEITUYHH.
OObsicHEHNE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUN TEPMOMETpa U OapomeTpa u
yCIIOBHI UX 0€30TIaCHOTO
MCII0JIb30BAHUS B TOBCETHEBHOMN

https://resh.edu.r
u/subject/lesson/
4722/conspect/4
7799/
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TennoBoe paBHOBECHE.
Temnieparypa u €€
n3Mepenue. [lkana
temmneparyp Llenbcus.
Mogens naeanpHOTO rasa.
OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH UJICATBHOIO Ta3a.
AOcomoTHas TeMiieparypa
KaK Mepa CpeIHen
KMHETUYECKOW SHEPTUN
TEIJIOBOTO JIBMXKEHUS YaCTHIL
ra3a. [lIkamna remneparyp
KenbBuHa. ['a30BbI€ 3aKOHBI.
YpaBuenue MeneneeBa—
Knaneiipona.

3akoH JlanbTOHA.
N3omnporeccsl B nacaatbHOM
rase ¢ MoCTOSIHHBIM
KOJINYECTBOM BEIIECTBA.
I'padprueckoe
IIPEACTABIICHUAE
U30IIPOLECCOB: U30TEPMA,
n30xo0pa, n30o6apa.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
TEPMOMETp, OapoMeTp

KU3HH.
Pacnio3naBanue pu3nUecKuX sIBICHUM
B y4€OHBIX ONBITAX U OKpYyKarouien
KU3HU: TudPy3usi, OpOYHOBCKOE
JIBUKEHUE.

Onucanue TEMIOBBIX SABICHUM C
UCTIOJIb30BaHUEM (PU3NUECKUX
BEJIMYMH: JIaBJICHUE ra3a,
TeMIeparypa, CpeaHsisi KHHEeTUYecKas
SHEPrusi XaOTUUYECKOTO JIBHXKCHUS
MOJIEKYJI, CPETHEKBAApATUYHAS
CKOPOCTb MOJIEKYI.

AHanu3 pU3nYecKux MpoIeccoB U
siBIICHUH ¢ ucnojab3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUU TEIJIOBOTO
JTBIKCHUST MOJIEKYJI C a0COJIFOTHOM
TeMIIEpaTypoH.

Pemenue pacu€THbIX 3a/1a4 € SBHO
3a1aHHOM (PM3UYECKON MOJIETIBIO

C UCIOJIb30BaHUEM OCHOBHBIX
nosioxxeHnit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PU3KKH.

Pabota B rpynnax npu
MJIaHUPOBAHUHU, TPOBEICHUU U
WHTEPIPETAIUU PE3YJIHTATOB ONBITOB
Y aHAJIU3€ JOTOTHUTEIbHBIX
MCTOYHUKOB MH(POPMAIIUH TI0 TEME

3.2.

OCHOBBI
TEPMOJUHAMHUKHN

10

TepmognHamMudeckas
cucrema. BHyTpeHHsA
SHEprus
TEPMOIMHAMHYECKOU
CUCTEMBI U CIIOCOOBI €&

[IpoBeneHue 3xcnepuMeHTa:
U3MEPEHUE YIECIIbHON TEIOEMKOCTH
BerlectBa. Onenka adCOMIOTHBIX U
OTHOCUTEJIbHBIX OTPEITHOCTEN
U3MepeHUu PU3NYECKUX BEIUYHH.

https://resh.edu.r
u/subject/lesson/
4723/conspect/1
5577/
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u3MeHeHus. KonnuectBo
TEIJIOTHI U paboTa.
BuyTpenHsis sneprus
0JIHOATOMHOTO HJI€aJIbHOTO
ra3a. Bunel Teronepenayu:
TEIIONPOBOIHOCTb,
KOHBEKIUS, U3IIyYCHUE.

VY nenbHasg TENIOEMKOCTh
BemecTa. Konnuectso
TEIJIOTHI IPU
teruionepenayde. [lonsatus 06
aauabaTHOM IpoIlecce.
[IepBblii 3aKOH
TEPMOJUHAMHUKHU.
[IpumeHnenue nepBoro
3aKOHa TEPMOJAMHAMUKH K
uzonpoieccam. ['paduueckas
WHTEpIpeTalus padoThl rasa.
Bropoii 3axkon
TEPMOJUHAMUKHU.
HeobOpatumocTs niporieccoB
B MIPUPOJIC.

TennoBble MALLIMHBI.
[TpuHLMIIBI 1ENCTBUS
TETJIOBBIX MaIllvH.
[IpeoOpazoBanms SHEPTHH

B TEIJIOBBIX MAIlIMHAX.
Koaddumuent nonesnoro
JEUCTBHUS TEINIOBOU
MAaITUHBI.

Hwuki Kapuo u ero
KOA(PPUIIUEHT MOJIe3HOTO
JEUCTBUA. DKOJIOTHUECKHE

N3yuenue mozaemnen napoBoun
TypOUHBI, IBUTATENs] BHYTPEHHETO
CrOpaHMsi, pEAKTUBHOT'O ABUTATEIIS.
OObsicHEeHNE TPUHITUIIOB JIEUCTBUS U
yCIJIOBUI 0€3011acHOTO
VCTIOJIb30BaHUS B IOBCEIHEBHOM
YKW3HU JBUTATENIS BHYTPEHHETO
cropanusi, ObITOBOT'O XOJIOJIUILHUKA,
KOHAUIMOHEepa. OnMcaHue CBOMCTB
TE€JI U TETUIOBBIX SIBIICHUU C
UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JJaBJICHUE ra3a,
TEMIEPATypa, KOJTUYECTBO TEILIIOTHI,
BHYTPEHH:IS1 DHEprusi, padoTa rasa.
Pemenue pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PHU3UIECKON MOJICTIBIO

C HCIMOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYII MOJIEKYJIIPHOIN
(bU3UKH U TEPMOJIUHAMUKH.
Pemenne kauecTBEHHBIX 3a1a4

C OIIOPOM HAa M3YUYECHHBIE B pa3Jeie
«MonekynsipHasi pusuka u
TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUYECKHE
SIBJICHUS.

PaboTa B rpynmnax npu aHanmse
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(OpMAITUU TI0 TeME
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Hp06HCMI>I TCIINIIOOHCPICTUKH.

TexHuueckue yCTpoucTBa u
NPAaKTHYECKOE TPUMEHEHHE:
JBUTaTelb BHYTPEHHETO
cropaHusi, ObITOBOM
XOJIOTWJIbHUK, KOHTUIIUOHED

3.3

ArperatHbie
COCTOSIHMSI BEILIECTBA.
@da30BbIE NEPEXOABI

[TapooOpa3zoBanue u
KoHzeHcanus. Mcnapenue n
KuneHue. AOCONIOTHas U
OTHOCHUTENBbHAS BIIAJKHOCTD
BO3ayxa. HacelmeHHbIi nap.
VY nenbHas Teriora
napooOpa3oBaHusl.
3aBUCUMOCTB TEMIIEPATYPHI
KHIICHMS OT JaBJICHUS.
TBEpnoe telno.
Kpucramnnueckue u
amop(dHbIe Tena.
AHM30TPONHS CBOKCTB
KpucTtaiuioB. JKunkue
kpuctaiibl. COBpeMEHHBIE
Marepuaisl. [InaBnenue n
KpUCTAJIM3alus. Y IeiabHas
TEIIOTA TIJIaBJICHUS.
CyOnumariusi. YpaBHEHHE
TEIUIOBOTO OajaHca.
TexHuyeckue ycTponcTsa u
IPAKTUYECKOE IPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU
MOJIyYeHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE
HAaHOMATEPUAJIOB,

[IpoBeneHue 3xcEpuMeEHTa:
U3MEPEHUE OTHOCUTEIIbHON
BJIAJKHOCTH BO3ayXxa. OLeHKa
a0COJIFOTHBIX U OTHOCUTEIBHBIX
IOTPEIIHOCTEN H3MEPEHUM
(bu3HUEeCKUX BEJIIUYUH.

N3ydenune CBONCTB HACBIIIEHHBIX
apoB, CIIOCOO0B U3MEPEHHUS
BIIAYKHOCTHU

HaGnronenue kunenus npu
MOHUKEHHOM JIaBJICHUU, HATPEBaHUS
Y TUJIABJICHUS] KPUCTATUTMYECKOTO
BEILIECTRA.

OObsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yCJIOBUH O€30IM1acHOTO
WCIIOJIb30BaHUs B MOBCEHEBHOM
KU3HU TUTPOMETPA, TICUXPOMETPA,
Kanopumetpa. M3ydueHre TeEXHOJIOrui
MOJTYYEHUS

COBPEMEHHBIX MaT€pUaoB, B TOM
YHUCJIE HAHOMATEepHUaJIOB.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C UCIOJIb30BaHUEM YPABHEHUS
TEIJIOBOTO OajaHca.

Pemenune kauecTBEHHBIX 33724

C ONOPOM HA M3YUYCHHBIE 3aKOHBI,

https://resh.edu.r
u/subject/lesson/
3731/conspect/4
7857/
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N HAHOTCXHOJIOTHH

3aKOHOMEPHOCTH U (pU3UUYECKHE
saByeHUs Mo TeMe. Pacrio3HaBanue
(bU3UYECKHUX SBICHUN B YIECOHBIX
OTIBITAX M OKPY>KAIOIIEH KU3HU:
nedopmaris TBEPABIX TeT,
HarpeBaHUe U OXJIAKIEHUE Tell,
U3MEHEHHUE arperaTHbX COCTOSTHUI
BelIecTBa U 00BSCHEHUE UX Ha
OCHOBE 3aKOHOB U (hOpMyJI
MOJIEKYJIIPHOUN (PU3UKHU.
Hcnons3zoBanue nHGOPMAIMOHHBIX
TEXHOJIOTHUH JIJIsI TOUCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIINH U
pecTaBlIeHuss UHPOpMaIlUU MpU
HOJrOTOBKE COOOILIEHUH O
MPUMEHEHUH 3aKOHOB MOJIEKYJISIPHOM
(bU3UKY U TEPMOJUHAMUKHI B TEXHUKE
U TEXHOJIOTHUSX

Uroro no pazneny 24
Paznen 4. DnextpoauHamuka
4.1. | DnekTpocTaTHKa 10 DeKTpu3anus Tei. [TpoBeneHMe IKCIEPUMEHTA! https://resh.edu.r

DnekTpudeckuii 3apsa. Ba
BU/JIA DJIEKTPUUECKUX
3apsaoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U
MOJYIIPOBOJHUKH. 3aKOH
COXPaHEHUS AIEKTPUUYECKOTO
3apsiaa.

BzaumopericTBue 3apsuos.
3akoH Kynona. Toueunblit
AIEKTPUUECKUH 3apsia.
DJIEKTPUUYECKOE TOJIE.

U3MEPEHUE IIEKTPOEMKOCTHU
KoHAeHcaTopa. O1eHka adCOOTHBIX
Y OTHOCUTENBHBIX ITOIPEIIHOCTEN
U3MepeHU PU3NUEeCKUX BEIUYHUH.
N3yuyeHnne npuHUMNIOB JECUCTBUS
3JIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydyeHne npuHUKUIIOB JEUCTBUS U
yCIJIOBU 0€3011aCHOTO MPUMEHEHUS B
IIPAKTUYECKOM KU3HH,
KOIIMPOBAJILHOIO aIapara,

u/subject/lesson/
5899/conspect/4
8722/
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Harnpsix€HHOCTB
AIEKTPUYECKOTO TOJIS.
[IpyuHLIMD Ccyniepno3uuuu
AIEKTPUYECKUX MOJIEH.
JInHuK HANIPSIKEHHOCTH
3JIEKTPUYECKOTO TOJIS.
Pabota cun
3JIEKTPOCTATUYECKOTO MOJISI.
ITorenmmain. Pa3Hocth
noteHuuaos. [IpoBogHuku
Y TURJIEKTPUKU B
3JIEKTPOCTATUYECKOM TI0JIE.
Jusnexktpruyeckas
POHUIIAEMOCTb.
DIJIEKTPOEMKOCTb.
Konpgencarop.
DIIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCAaTOpa. DHEepPrus
3apsSKEHHOTO KOHAEHCATOPA.
TexHuyeckue ycTponcTa u
MPAKTUYECKOE TPUMEHECHHUE:
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3aIlINTa,
3a3eMJICHUE
AIEKTPONPUOOPOB,
KOHJIEHCATOD,
KOIMPOBAJIbHBIN amIapar,
CTPYHHBIA IPUHTEP

CTPYWHOTr0 IPUHTEPA.

Paccmotpenue ¢pusznueckux
OCHOBAaHUU JJIEKTPOCTATUYECKOU
3aIUThI U 3a3€MJICHUS
aeKTponpudopoB. Pemienue
PacyE€THBIX 3a7a4 C IBHO 3a1aHHOU
buznIECcKOi MOACTHIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT DJIEKTPOCTATUKH.
Pemienne kauecTBEeHHBIX 33724

C OIIOPOM HA N3yUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHE
SIBJICHUSI DJIEKTPOCTATUKHU.
PacnioznaBanue pu3nyeckux sBICHUN
B yU€OHBIX OIIBITAX U OKPYXaroLlei
KU3HU: DJIEKTPU3ALMS TEl,
B3aUMOJICMCTBUE 3aPSA0B U
0OBsICHEHHE UX Ha OCHOBE 3aKOHOB U
bopMyIT AIEKTPOCTATUKH.

Onuncanue n3y4yeHHBIX CBOMCTB
BEILIECTBA U DJIIEKTPUUYECKUX SIBJICHUI
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIEKTPUYECKHUI 3apsij,
HaINPSHKEHHOCTD AJIEKTPUYECKOTO
0JIsL, MOTEHIMAJ, PA3HOCTh
IMOTEHIAAJIOB, JJIEKTPOEMKOCTb.
AHanu3 pU3nYecKux mpoIeccoB U
SBJICHUM C UCIIOJIb30BAaHUEM
(u3NYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPUUECKOTO 3apsiia,
3akoHa Kyiona.

Pabota B rpynnax npu aHanuse
JOTIOJIHUTEJIbHBIX NCTOYHUKOB
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uH(pOpMAaIUHU U IOJrOTOBKE
COOOIIEHH O IPOSBICHUH 3aKOHOB
ANEKTPOCTATUKHU B OKPYXkKarolen
YKU3HU U IPUMEHEHUHU UX B TEXHUKE

4.2

IlocTostHHBII

AIEKTPUUYECKUH TOK.

Toku B pa3snu4HbIX
cpenax

12

DIIEKTPUYECKUM TOK.

VY cIiioBus CylIECTBOBAHUSA
AIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka.
[TocTOsIHHBIN TOK.
Hanpsixenue.

3akoH Oma 1 ygacTka
Hen. DJICKTPUUECKOE
COIPOTHUBIICHUE. Y IEIIBHOE
CONIPOTHBJICHUE BEILIECTBA.
[TocnenoBarenbHOE,
napajiesIbHOE, CMEIIAHHOE
COEAMHEHUE MPOBOJHUKOB.
Paborta snextpruueckoro
TOKA.

3akoH J[xxoyns—JIenna.
MOIIHOCTB ANEKTPUUECKOTO
TOKA. DJEKTPOABIKYLIAS
CUJIa U BHyTpEHHEE
CONPOTUBJICHUE UCTOYHUKA
ToKa. 3akoH OMa 1l HOJIHOM
(3aMKHYTOI1) 3JIEKTPUUECKOMN
uenu. KopoTkoe 3aMbIkaHue.
DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
CONIPOTUBJICHUSI METAJIJIOB
OT TEMIIEpPaTypPBl.
CBepXnpoBOJIUMOCTb.

[IpoBeneHue 3xcnEpuMEHTA:
U3YUYEHUE CMEIIaHHOTO COEAUHEHUS
pe3uctopos; uzmepenue 3/[C
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHUS;, HAOIIOICHUE
ANEKTPOJIU3A.

OrneHka abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MEpeHU PU3NYECKUX BEITUUHH.
OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCIIOBUI 0€3011acCHOTO IPUMEHEHUS
aMIIEpMETPa, BOJBTMETPA, PEOCTATA,
VMCTOYHUKOB TOKa,
AJIEKTPOHArPEBATEIbHBIX U
ANEKTPOOCBETUTEIBHBIX TPUOOPOB,
TepMOMETpa CONPOTUBIICHUS,
BaKyyMHOTO JM0/1a, TEPMUCTOPOB U
(boTOpE3UCTOPOB,
MOJTYTIPOBOHUKOBBIX TUOOB,
rajbBaHUKHU.

Pemienne pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C UCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB M (JOPMYJT TEMBI
«I1OCTOAHHBIN INEKTPUUECKUN TOK.

Pacnio3naBanue Gpu3nuecKuX SIBICHHMA

B YYEOHBIX OMBITaX U OKPYKaOIIeH
YKA3HU: JIEKTPUIECKAS
IIPOBOJIMMOCTb, TEILUIOBOE, CBETOBOE,

https://resh.edu.r
u/subject/lesson/
5901/conspect/4
8863/
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DNEeKTPUYECKUN TOK B
Bakyyme. CBolicTBa
ANIEKTPOHHBIX ITYYKOB.
[TomynpoBOIHUKH.
CoOcTBeHHas U TpUMECHast
MPOBOAUMOCTD
MOTYTPOBOHUKOB.
CaoiicTBa

p—Nn-niepexoa.
[TonynpOBOTHUKOBBIE
MPUOOPBL. DIIEKTPUUECKHI
TOK B pacTBOpPAaxX U pacrijiaBax
AIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
TUCCOLUALNS. DIEKTPOIIU3.
DJIEKTPUYECKHI TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSATEIbHBIN pa3ps/l.
Monnus. [1na3ma.
TexHuyeckue ycTponcTa u
MPaKTUUYECKOE TPUMEHEHHE:
aMIIEpMETP, BOJBTMETP,
peocTaT, UICTOYHUKH TOKa,
3JIEKTpOHArpeBaTeibHbIC
npuodopkI,
AJIEKTPOOCBETUTEIIHHBIC
pudOPHI, TEPMOMETP
COTIPOTUBJICHUS, BAKYyMHBIH
MO, TEPMHUCTOPHI U
(hOoTOpPE3UCTOPHI,
MOJIYTIPOBOAHUKOBBIN JTUO],
raJlbBaHUKa

XUMHUYECKOE, MAarHUTHOE JIEUCTBUS
TOKA.

AHaJIN3 NEKTPUUYECKHUX SIBJICHUN 1
IIPOIIECCOB B LIETISIX MIOCTOSTHHOTO
TOKa C UCTIOJIb30BAHUEM 3aKOHOB:
3aKoH OMma, 3aKOHOMEPHOCTH
MOCJIEI0BATEIBLHOTO U MapajieIbHOTO
COEMHEHUS MPOBOTHUKOB, 3aKOH
Jxoyns-Jlenna.

Onuncanue n3y4eHHBIX CBOVCTB
BEILIECTB U JICKTPUUCCKUX SIBICHUMN C
UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKUN 3apsij, cuiia
TOKQ, SJIEKTPUUECKOE HAIPSKEHHUE,
AJEKTPUYECKOE COMPOTUBIICHHE,
pazHocTh noTeHImanon, /1C, padora
TOKa, MOILITHOCTb TOKA.
Ucnonp3zoBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYpUPOBaHUSI, UHTEPIIPETALIUU U
npeacTaBiieHust THGOpMaluK Npu
IIOATOTOBKE COOOILIEHUHN O
MPUMEHEHUH 3aKOHOB TTOCTOSTHHOTO
TOKA B TEXHUKE U TEXHOJOTUSIX

Hroro no pazneny

22
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PesepBHOE Bpems

OO0111e€ KOJIMUECTBO YaCOB
110 IporpaMme

68
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11 KJIACC

Ne
jviit

HaumenoBanue
pa3liesioB U TeEM
y4eOHOTO
npeaMeTa

KomuyecTBO
4acoB

[IporpammHOE conep:xaHue

OCHOBHBIE BUJIBI IE€ATEIHHOCTH
00yJaroIIMXCs

OJNEKTPOHHbIE
pecypchl

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'O IO3HAHUSA

11

MaruauTHoe nose.
DJIEKTPOMAarHuTHAs
WHITYKITAS

11

[TocTosiHHBIE MATHUTHI.
BzanmopeiicTBue
MOCTOSIHHBIX MAarHUTOB.
MarnautHoe nose. Bektop
MAarHUTHOW MHTYKIIVH.
[IpuHLIMT Ccynieprno3uuuu
MAarHUTHBIX TOJIEU. JIMHUM
MAarHUTHOW MHTYKIINH.
Kaprtuna MMl MaraHuTHOU
WHIYKLIHH MOJIS TOCTOSIHHBIX
MarHuToB. MaroHuTHoOE MoJie
MIPOBOIHHUKA

¢ TokoM. Kaptrna nnHui
WHIYKIIMY MAarHUTHOTO TTOJIS
JUTMHHOTO TIPSIMOTO
MIPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOTO ITPOBOIHUKA,
KaTyIIKU ¢ TOKOM. OmbIT
Opctena. BzaumopeicTrue
MPOBOJHUKOB

C TOKOM.

Cuna Amriepa, e€ MOIyJb U
HarpaBJICHUE.

[IpoBeneHune 3xcnepuMeHTa:
W3Y4YEHUE MarHUTHOTO TOJISI
KaTYIIKH C TOKOM; UCCIIEIOBAHNE
JIEHCTBUS NOCTOSTHHOI'O MarHuTa Ha
pPaMKy ¢ TOKOM; UCCJIEJOBAHHUE
SIBJICHUS 3JIEKTPOMArHUTHOU
WHYKIWH.

OrneHka a0COMIOTHEIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHU QU3NUECKUX BETUYNH.
OO0bsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yCIIOBU 0€30M1aCHOTO NPUMEHEHUS
ITOCTOSIHHBIX MarHuTOB,
3JIEKTPOMArHuTOB,
AJIEKTPOJBUTATEIS, YCKOPUTEIEH
3JIEMEHTAPHBIX YACTHII,
VHIYKIMOHHOU NIEeYHU.

Penrenue pacy€THbIX 3a1a4

Ha IpUMEeHEHHE (GOPMYIT TEMBI
«MarsauTHoe 1oJie.
DJIEKTPOMarHuTHasE UHTYKIIHS.
Pemenne kauecTBEHHBIX 3a7a4

C OIIOPOM HA M3YUYEHHBIE 3aKOHBI,

https://resh.edu.ru
/subject/lesson/49
08/conspect/9637
4/
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Cuna Jlopenua, €€ Moayib u
HamnpasJeHue. JBrxeHue
3apsKEHHOM 4acCTHUIIbI B
OJHOPOJTHOM MAarHUTHOM

nosie. Pabora cuitbl JlopeHiia.

SIBreHHE 2IIEKTPOMATHUTHOU
nHaykuuu. [loTok BekTopa
MAarHuTHON MHIYKIIHH.
DIIEKTPOJABHKYIIAS CHJIA
MHIYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
nHaykuuu Papanes.
Buxpesoe snexktpruueckoe
noJie. DIEKTPOABIKYLIAs
CuJia UHIYKIIMH B
IIPOBOJHUKE, IBUKYILEMCS
NOCTYIIATEIbHO B
OJIHOPOJTHOM MarHUTHOM
noJIe.

[IpaBuno Jlenna.
NHunykTuBHOCTG. SIBNICHME
CaMOMHAYKIIHH.
DIIEKTPOJABHKYIIAS CUJIA
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TMOJISt
KaTYIIKU C TOKOM.
DJIEKTPOMarHuTHOE MOJIE.
TexHuyeckue ycTponcTsa u
IPaKTUYECKOE IPUMEHEHUE:
NOCTOSIHHBIE MarHUTHI,
AIEKTPOMArHHUTHI,
AIEKTPOJABUTATED,
YCKOPHUTEIU JIEMEHTAPHBIX

3aKOHOMEPHOCTH U (PU3UUYECKHUE
SIBJICHUS TEMBI « MarHuTHOE MoJIe.
DJIEKTPOMArHUTHASI UHIYKIUSD.
OnpeneneHue HaIpaBICHUS BEKTOPa
MHIYKIIMA MAarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, CHJIBI AMIepa
u cuiibl JlopeHna.

PacnoznaBanue puznueckux
SIBJICHUW B Y4EOHBIX OIbITAX U
OKPYXaroIIEH )KU3HMU:
B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAS MHIYKIIUS,
JIelicCTBME MAarHUTHOTIO TI0JISI Ha
MIPOBOJIHUK C TOKOM U JIBMKYIIIUICS
3apsi.

AHanIu3 2JIEKTPOMArHUTHBIX
SIBJICHUI C MCIIOJb30BaHUEM 3aKOHA
AJIEKTPOMArHUTHOW MHIYKITUH.
Onuncanue n3y4yeHHBIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SIBJICHUM C HCIIOJIb30BaHUEM
(bU3UYECKUX BEJIMUUH: UHAYKIUS
MAarHMTHOTO MOJIs, cuia AMnepa,
cwia JlopeHia, M"HIYKTUBHOCTD
KaTYIIKH,

SHEPTrHUs ANEKTPUIECKOTO U
MarHuTHOTO I10JeH
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JacTull, MHAYKIIMOHHAA IICYb

Wroro no pazneny 11
Pa3nen 2. Kosnebanust u BOJIHbI
2.1 | MexaHnueckue u 9 KosebarenpHas cucrema. HccnenoBanue mapameTpoB https://resh.edu.ru

AJICKTPOMArHUTHBIC
KOJIcOaHus

CBoOO/IHBIE MEXaHUYECKUE
kosiebanus. 'apmMonnueckue
konebanus. [lepuon,
4acToTa, aMIUTUTy/a U daza
kosne6anuii. [Ipy>kuHHBIN
MasiTHUK. MaTteMaTu4ecKum
MAasITHUK. Y paBHEHUE
rapMOHUYECKHUX KOJICOAHUM.
[IpeBpaiienue 3HEpPrun nNpu

rapMOHHNYCCKUX KOJICOaHUSIX.

KonebarenbHblil KOHTYP.
CBoOoaHbIE
AIIEKTPOMATrHUTHBIC
KOJIeOaHMs B UICATBHOM
K0J1e0aTeTbHOM KOHTYpE.
AHaI0THUs MEXIY
MEXaHUYECKUMU U
AIEKTPOMATHUTHBIMU
konebanusimu. Gopmyna
TomcoHa. 3aKOH COXpaHEHHS
SHEPTHUHU B UJICATHHOM
K0J1e0aTeIbHOM KOHTYpE.
IIpencrasienue o
3aTyXalIMX KOJIeOaHUIX.
BrinyxneHHabie
MEXaHUYECKHEe KOJICOaHMsI.

K0J1e0aTeIbHON CUCTEMBI — IEPHO/IA,
Y4acTOThI, AMIUIUTYABI U (a3bl
KoJeOanuii (Mpy>KUHHBIN W/WIH
MaTEeMaTUYECKU MAsITHUK).
Hab6nronenue 3aryxarommx
kosebanuii. MccnenoBanue cBOMCTB
BBIHYKJIEHHBIX KOJICOaHUM.
Habmronenue pezonaunca.
[IpoBeneHune 3xcnepuMeHTa:
UCCIIEIOBAaHNUE 3aBUCUMOCTH
nepuoja MajbIX KoJieOaHU rpy3a Ha
HUTHU

OT JJIMHBI HUTHU U MAcCChI TPy3a;
UCCIIEJOBaHNUE MIEPEMEHHOIO TOKA B
LENH U3 TOCJIEI0BATENbHO
COEIMHEHHBIX KOHIEHCATOPA,
KaTYILIKU U pe3UCTOpa.

OreHka aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEM
u3MepeHu GU3NUECKUX BETUYHUH.
OObsicHEHUE TTPUHIIUAIIOB JICUCTBUS U
yCIIOBU 0€3011aCHOTO TPUMEHEHUS
AJIEKTPUUYECKOTO 3BOHKA, FeHepaTopa
MIEPEMEHHOI0 TOKA, TUHUHN
aJeKTponepeaay.

Penienue pacu€THbIX 3a/1a4 € IBHO

/subject/lesson/59
03/conspect/4694
4/
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Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHbBIE
koneOanus. [lepemMeHHbII
ToK. CHHYyCOMAaIbHbBIN
IEPEMEHHBIA TOK. MOITHOCTH
IIEPEMEHHOr0 TOKA.
AMILIUTYTHOE U
NEUCTBYIOLIEE 3HAUCHUE
CWJIBI TOKA W HaIPSHKEHUS.
Tpanchopmarop.
[IpousBoacTBO, epeayda u
MOTPEOIEHUE HIIEKTPUUECKON
SHEPTUU. IKOJIOTUUECKUE
PUCKH

IIPYA TIPOU3BOJICTBE
anekTpoaHepruu. Kynerypa
HCII0JIb30BaHMS
3JICKTPOIHEPTUU B
MMOBCETHEBHOM KU3HU.
TexHuyeckue ycTponcTa u
MPAKTUYECKOE TPUMEHECHHUE:
3JIEKTPUYECKUI 3BOHOK,
TEHEPATOP MEPEMEHHOTO
TOKA, JIMHUHU dJICKTponepeay

3a1aHHOM (PM3UYECKON MOJIEIIBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (POPMYJI, OITUCHIBAIOLITUX
MEXaHUYECKHUE U DJIEKTPOMArHUTHbIC
KOJIeOaHus.

Onucanue MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX KOJICOAHMH C
UCTIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: MIEPUO]] U YaCTOTa
KoJeOaHMil, aMIuTUTy1a U (paza
KOJIeOaHU, 3apsi U CUjia TOKa

B TAPMOHHUYECKHX
AJIEKTPOMATHUTHBIX KOJICOaHUSIX.
Perienne kauecTBEHHBIX 337124

C OTOPOIi Ha U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOIINE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJIeOaHuUsI.

Pabota B rpynnax npu
TTAHUPOBAHUH, TTPOBEACHUH H
UHTEpIIpeTaluy pe3yJIbTaToB
OTIBITOB, U AaHAJIN3E
JOTIOJTHUTETHHBIX UCTOYHHUKOB
uH(OpMaIUKU IO TEME

2.2

MexaHu4ecKue u
AJIEKTPOMAarHUTHHIE
BOJTHEI

MexaHU4eCKHME BOJIHBI,
YCJIOBUSI PACIIPOCTPAHEHUS.
ITepuoa. CkopocTh
pacrnpocTpaHEHUsl U ITTMHA
BOJIHBL. [lonepeunsie u
IPOJIOJIBHBIE BOIHBI.
WNurepdepenus u
aupakiys MEXaHUYECKHUX
BOJIH. 3BYK. CKOpPOCTb 3BYKA.

N3yuenue obpazoBanus u
pacrpocTpaHeHUs MOMEPEYHBIX U
MPOJIOJBHBIX BOJIH.

HaGnronenue orpaxenus u
pesioMIIeHUSs, HHTep(epeHIInn U
TudpaKkIMi MEXaHUYECKUX BOJIH.
Habmronenue cBs3u rpOMKOCTH
3ByKa U BBICOTHI TOHA C aMILIUTYAO0U
¥ 4YaCTOTOM KoJIeOaHMi1, 3BYKOBOTO

https://resh.edu.ru
/subject/lesson/49
13/conspect/4738
2/
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I'pomMkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI
YcnoBus U3mydeHus
AJEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanus
BekTOpOB E, B,

V B QJIEKTPOMAarHuTHOM
BosiHe. CBoMCTBA
ANEKTPOMATrHUTHBIX BOJIH:
OTPAKEHUE, IPEIIOMIIEHHUE,
noJisipyu3anus, IMppaxkus,
unTepdepenius. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.
[IIxana 31eKTPOMarHUTHBIX
BOJIH. [IpuMeHeHne
AJIEKTPOMArHUTHBIX BOJIH B
TeXHUKE U ObITY. [[puHIIHIIBI
PaauOCBSI3U U TEJICBUICHUS.
Pagnonoxanus.
DIJIEKTPOMAarHuTHOE
3arpsA3HEHHUE OKPYKAIOIIEN
cpenpl. TexHuueckue
YCTPOMCTBA U NIPAKTUYECKOE
NpPUMEHEHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI,
yJIbTPa3ByKOBas
JIMarHOCTUKA

B TEXHUKE U MEIULMHE,

panap,

Y TIPEJIOMJICHHSI,
uHTepdepeHIIN U

pe30HaHca.

HccnenoBanue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, NPEIIOMIICHHUE,
noJisipu3aius, Iupaxus,
uHTepepeHnus. M3ydenne ycinoBmii
U3IIyYEHUS DJIEKTPOMATrHUTHBIX
BOJIH, B3aUMHOW OpPHEHTALUN
BekTOpOB E, B,

V B DJIEKTPOMArHUTHOW BOJIHE.
N3ydenune npuMeHeHns
AJIEKTPOMATrHUTHBIX BOJH B TEXHHUKE
U OBITY.

OObscHEHNE NPUHLUIIOB IEUCTBUS U
yclIoBUI 0€3011aCHOT0 MPUMEHEHMUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJIBTPa3BYKOBOW IMarHOCTHKHU

B TEXHUKE U MEJULMHE, pajapa,
paguoONpUEMHUKA, TEJIIEBU30DA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenune pacu€THbIX 1
KA4EeCTBEHHBIX 3a]1a4 C OIIOPOM Ha
W3YYEHHBIC 3aKOHBI 1
3aKOHOMEPHOCTH, OTTMCHIBAIOIINE
pacrpoCTpaHEHNE MEXAHUYECKUX U
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMaIIMOHHBIX
TEXHOJIOTHUH JIJIsI IOUCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUN
U TpeCTaBIIeHUsI UHPOpMATUU

P TIOJATOTOBKE COOOIIEHUI

00 MCIOIb30BaHUU
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
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TudpakiMi MEXaHUYECKUX
BoJiH. HaOmroienue cBs3u
TPOMKOCTH 3BYKa U BBICOTBI
TOHA C aMIUTUTYAO0U U
YacTOTOM KojaeOaHuii,
3BYKOBOI'O PE30HAHCA.
HccnenoBanue cBOMCTB
AJEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, IPEIIOMIIEHHUE,
noJisipu3anus, IMPppaKuus,
unreppepeHus. M3yuenue
YCIOBUH U3IIy4YEHUS
3JEKTPOMAarHUTHHIX BOJIH,
B3aMMHOW OPUEHTALNH
BeKTOpOB E, B,

V B JIEKTPOMAarHuTHOM
BoJIHE. 3yueHue
NPUMEHEHUS
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.
OObsicHEHNE TPUHIIUIIOB
JEUCTBUS U YCIOBUM
0e30macHOro NPUMEHEHUS
MY3bIKIbHBIX
UHCTPYMEHTOB,
YJIBTPAa3BYKOBOM
JUarHOCTUKH

B TEXHUKE U MEJUIIUHE,
panapa, paIuOnpUEMHHUKA,
TEJIEeBU30Pa, AHTCHHBI,
tenedona, CBU-neun.
Pemrenue pacyérHnix u
KAUYEeCTBEHHBIX 3a]1a4 C

VYuyacrtue B IUCKyCcCUn

00 3JIeKTPOMArHUTHOM 3arpsi3HEHUU
OKPY’KAIOLIEH CPEBI.

Pabota B rpynnax npu
IJIAHUPOBAHUH, IPOBEJICHUH U
MHTEPIPETALNN PE3YIIHTATOBR
ONBITOB ¥ aHAJIM3E JOMOJTHUTEIbHBIX
UCTOYHUKOB MH(POPMAIUH 110 TEME

Paboyas nporpamma no ¢umsmKke cpegHero obuero obpasosaHma MBOY «LLkona Ne109»

48




OINOPOM HA N3YyUYECHHBIE
3aKOHBI U 3aKOHOMEPHOCTH,
OIMCHIBAOIIINE
paIMONPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-
1eyb

2.3

Onruka

10

I'eomeTpuueckast onTuka.
[IpsamomnuHeiHOe
pacrnpocTpaHEeHUE CBETA B
OAHOpPOIHOM cpexe. JIyd
cBetra. ToyeyHbli HCTOYHUK
ceera. OTpakeHUE CBETA.
3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0paskeHuii B
IIJIOCKOM 3€pKaje.
IIpenomiieHue cBeTa. 3aKOHBI
MPEJIOMJICHHS CBETA.
AOCOIOTHBIN MMOKA3aTelb
npenomiienus. [TonHoe
BHYTPEHHEE OTpaXKeHUe.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAYKCHHUSI.
Hucnepcus ceera. ClioxHbIN
cocTaB Oesoro cBera. LIBer.
Cobwuparormiue u
paccenBaroIINE JIUH3HI.
Tonkas nmun3a. DokycHOE
pacCTOSIHUE U ONTHYECKast
CHJIa TOHKOM JINH3BI.
[TocTpoenue n3o0pakeHuii B
CcOOMpArOITUX U
paccenBaOIIMX JIMH3AX.

N3y4denue sABIEHNS TOJIHOTO
BHYTPEHHETO OTPAXKEHMUSI, €TO
MIPUMEHEHHUS B CBETOBOIE. M3yueHue
MOJIENIE MUKPOCKOIIA, TEJIECKOTa.
[TonmydyeHue criekTpa ¢ MOMOIIbIO
MPU3MBI U TU(PPAKITMOHHON
pem€tku. M3mepenne nokaszaress
MPEIOMJICHHS CTEKJIA.
HccnenoBanue CBOKMCTB
M300paKEHUM B JTMH3AX.
OO0bsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yCIIOBUI 0€30M1aCHOTO IPUMEHEHUS
OYKOB, JyTbl, (hOTOAINIAPATA,
MPOEKIIMOHHOTO alapara,
MHKPOCKOTIA, TEIECKONA,
BOJIOKOHHOM OITHKHU,
TU(QpaKIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenue pacy€THbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C HCTMOJIb30BaHUEM OCHOBHBIX
3aKOHOB M (JOPMYJI TEOMETPUUECKON
ontuku. [loctpoenue u onrcanue
H300paKeHusi, CO31aBaeMOro
IUIOCKHAM 3€PKajioM, TOHKOW JIMH30M.
PaccMmoTtpenue npejienon

https://resh.edu.ru
/subject/lesson/49
14/conspect/4758
9/
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dopmyiia TOHKOH JIUH3BI.
YBennueHue, 1aBacMoe
JIMH30M.

[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTUKH.
BonnoBas ontuka.
WnTepdepennus creta.
KorepeHTHbIE HCTOYHUKH.
VcioBusa HaOIIOEHUS
MaKCUMYMOB 1 MUHUMYMOB
B MHTEPPEPEHIIUOHHOU
KapTHHE OT JIBYX CUH(]a3HBIX
KOT€PEHTHBIX HCTOYHUKOB.
Hudpakuus ceTa.
HudpakunoHnHas pemerka.
VYcnoBue HabMOIeHUS
TJIABHBIX MAKCUMYMOB TIpU
naJICHUN
MOHOXPOMATHYECKOI'O CBETa
Ha AUPPAKIUOHHYIO
pewétky. [lonsapuzanms
ceera. TexHnueckue
YCTPOWCTBA U MPAKTUYECKOE
MPUMEHEHHE: OUKH, JIYTIa,
dboToanmapar,
IIPOEKIMOHHBIN amapar,
MUKPOCKOII, TEIECKOII,
BOJIOKOHHAs OMNTHKA,
nudpakIMoOHHAas PEMIETKA,
TOJISIPOU/T

IIPUMEHHMOCTH T€OMETPUUECKOMN
ONTHUKH.

Pacno3naBanue ¢puznueckux
SIBJICHUU B OIBITAX U OKPYKAOIIEH
KU3HU: MIPSAMOJIMHEUHOE
pacrpoCTpaHEHUE CBETa,
OTpa)X€HHE, IPEITOMIIEHHUE,
uHTephepeHus, TudpaKus u
MOJISIPU3aLHNs CBETA, JUCTIEPCUS
ceera. M3ydyeHue ycioBuit
HaOJII0/ICHUS] MAKCUMYMOB U
MUHHMYMOB

B UHTEPHEPEHIITMOHHON KapTUHEOT
JIBYX CUH(a3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

VYcnoBue HaOIIOICHUS TJTABHBIX
MaKCUMYMOB TIpH MMaICHUU
MOHOXPOMATHYECKOTO CBETA

Ha AUPPAKIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUN

C MCMOJIb30BAaHNUEM 3aKOHOB: 3aKOH
MPSMOJIMHEMHOTO PacpOCTPAHECHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJIEHHUS CBETA.
Onucanue ONTUYECKUX SIBJICHUMN

C MCTIOJIb30BaHUEM (DU3HUECKUX
BENUYHH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAs CUJa JIMH3bI

Hroro no pazneny

24
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Paznen 3. OcHOBBI crieruaibHOM Teopun oTHOcUTeNIbHOCTH (nanee — CTO)

3.1 OCHOBEI 4 ['paHUIIBI IPUMEHHUMOCTH Pemrenne kauecTBEHHBIX 3a1a4 https://resh.edu.ru
CTICTIHATbHOM KJIACCHUYECKOH MEXaHUKH. C OIIOPO Ha M3YYEHHBIC MOCTyaaThl | /subject/lesson/59
TEOPUHU [TocTynatel cienuanbHOM CTO. 07/conspect/4823
OTHOCHUTEIILHOCTH TCOPHH OTHOCHTEIIBHOCTH: Hcnonb3oBanue nHpopmamonnsix | 0/

MHBapUAHTHOCTD MOJTYJIS TEXHOJIOTHH IS TIOUCKA,

CKOpPOCTH CBETa B BaKyyMe, | CTPYKTYPHPOBaHHMs, HHTEPIPETAIIN
MPUHIUAI OTHOCUTEIBHOCTH | M IPEACTaBICHHS HHGOPMAIIMH TIPH
OUWHIINTENHA. MOATOTOBKE COOOIIEHUM O TpaHUIax
OTHOCHUTENBHOCTH MIPUMEHUMOCTH KJIACCUYECKOU
OJHOBPEMEHHOCTH. MexaHuku 1 ocHoBax CTO
3aMeIJICHUE BPEMEHU U

COKpAIIIEHUE [ITHHBI.

DHeprusi U UMIYJIbC

PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ SHEPTHEN U

UMITYJIbCOM PEJISTUBUCTCKOM

YaCTHULBl. DHEPTrHUs MOKOS

Utoro no pazneny 4

Paznen 4. KBantoBas ¢dusuka

4.1 DNeMEeHTHI 6 ®otonsl. ®opmyna [lnanka | Habmonenune poroaddexra https://resh.edu.ru

KBAHTOBOMW OINTHUKH

CBSI3U DHEpruu (OTOHA C €ro
4acTOTOU. DHEPrus u
uMITysbe GpotoHa. OTKpeITHE
U UCCJICIOBAaHUE
doTorddexra. OnbITH

A.T'". CtoneroBa. 3aKOHBI
dotorddexra. YpaBHeHHE
OUHIITENHA I
dotorddexra. «KpacHas

Ha YCTAaHOBKE C [IUHKOBOU
macTuHoM. MccienoBanne 3aKOHOB
BHeIHero hororddekra.
OObsicCHEeHNE OCHOBHBIX MPUHIIUTIOB
JNEUCTBUS TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: (h)OTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes,
CBETOJMO/; Y YCIIOBUI UX
0€e301acHOro MPUMEHEHUS B

/subject/lesson/38
78/conspect/4831
7/
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rpanuna» ¢horodddexra.
HaBnenue cBera. OnbITHI
I1.H. JIeGenena.
XUMHUYECKOe NeiCTBUE
cBera. TexHuueckue
YCTPOMCTBA U NMPAKTUYECKOE
npUMeHeHue: (POTOIIEMEHT,
dboTomaATIHK, COTHEUHAS
OaTapesi, CBETOIUO/]

MPAKTUYECKOMN KU3HHU.

Penrenue pacy€rHbixX 3a1a4 ¢ IBHO
3a1aHHOM (U3UYECKOU MOJICTIbIO
C UCMOJIb30BaHWEM OCHOBHBIX
3aKOHOB U (POPMYJT KBAaHTOBOM
ONTUKHU. Perenrne KkauecTBEeHHBIX
3a7a4

C OIIOPOM HA M3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTU KBaHTOBOU
ONTHKH. Pacrio3HaBanue
(U3HYECKUX ABJICHUI B YUEOHBIX
onbITax: (POTOINEKTPUUECKUN

3¢ dekT, CBeTOBOE TaBJICHUE.
Onucanne n3y4eHHBIX KBAHTOBBIX
SIBJICHUW U TTPOLIECCOB

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI U 4aCTOTA CBETA, SHEPTUS U
UMITYJIbC (POTOHA

4.2

Crpoenue atoma

Mogens atoma TomcoHa.
Oneitel Pesepdopaa no
paccesiHuIO

a-gactull. [InanerapHas
Mozens atoma. Iloctymarer
bopa. U3nyyenune n
norjomieHrue HOTOHOB MpHU
Iepexoe aroMa ¢ OHOTO
YPOBHSI SHEPTUU HA IPYTOM.
Bugsl ciektpoB. Criektp
YPOBHEW HEPrUU aTOMa
BOJOPOJA.

BonHOBBIE CBOMCTBA YACTHII.

N3yuyenne moaenm onwita
Pesepdopaa. Ilposenenue
AKCIIEPUMEHTA

110 HAOJIIOIEHUIO JIMHENYATOTO
criektpa. OneHka abCOMOTHBIX U
OTHOCHUTEJILHBIX MOTPEITHOCTEN
U3MEpPEHUN (PU3NUCCKUX BETUYNH.
N3yuenne mogenu aroma: ToMcoHa,
IJIJAHETAPHOM MOJEIU aToMa,
Mojiesim aroma bopa.

N3ydenue cnekTpa ypoBHEH SHEPTUU
aToma Bojiopojia. O0bsiCHEHHE
MIPUHIIUIIOB IEMCTBHUS U YCIIOBUH

https://resh.edu.ru
/subject/lesson/39
10/conspect/4834
6/

Pabouyasa nporpamma no ¢usmke cpegHero obuwero obpasosaHna MBOY «LLIkona Ne109» 52



https://resh.edu.ru/subject/lesson/3910/conspect/48346/
https://resh.edu.ru/subject/lesson/3910/conspect/48346/
https://resh.edu.ru/subject/lesson/3910/conspect/48346/
https://resh.edu.ru/subject/lesson/3910/conspect/48346/

Bonnsr e bpons.
KopnyckymnsipHO-BOITHOBOM
Ty aJIn3M.

CnoHTaHHOE U
BBIHYKJCHHOE U3IIyYEHUE.
TexHuyeckue ycTporcTa u
MPAKTUYECKOE MPUMEHCHUE:
CIIEKTPAJIbHBIN AHAJIN3
(cekTpockKoI), Jazep,
KBAHTOBBINA KOMITBIOTED

0€30M1aCHOT0 NPUMEHEHUS
CIEKTPOCKOINA, Jla3epa, KBaHTOBOT'O
KOMIIBIOTEpA.

Pemenue kauecTBEHHBIX 3a7a4

C OIIOPOIl Ha NU3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUe
siBieHUs 1o TeMe «CTpoeHue
aToMay. Pacio3naBanue pu3nueckux
SBIICHUH B Y4EOHBIX OTIBITAX:
BO3HUKHOBEHHE JINHEHYATOTO
CIIEKTpa U3Iy4eHUs. AHAIU3
KBAHTOBBIX TPOIIECCOB U SIBICHUM C
UCIOJb30BaHuEM nocTyaToB bopa

4.3

ATOMHOE A11p0

DKCIEPUMEHTBHI,
JIOKa3bIBAIOIINE CIOKHOCTh
cTpoeHus saapa. OTKpbITHE
pagruoakTUBHOCTU. OMbITHI
Pezepdopaa no
ONpEeJEIeHUIO COCTaBa
PaIMOaKTUBHOTO U3TyUYCHUSI.
CaoiicTBa anbda-, 6era-,
ramMmMma-u3iaydeHus. Biausiaue
PaIMOaKTUBHOCTU Ha KUBBIC
OpTraHU3MBI.

OTKpbITHE IPOTOHA U
HenTpoHa. Hyknonnas
Mozenb sapa [elizenoepra-
HBaHeHkKo.

3apsia siapa. MaccoBoe 4nciio
sapa. U30Torbl.
Anba-pacnaz.
DJIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacna.

N3yueHne sKCIepuMEHTOB,
JOKa3bIBAIOIINX CIOKHOCTh
CTPOEHHUS aTOMHOTO SApA.
HccnenoBanue TpekoB yacTull (110
rotoBbIM (oTorpadusim). M3zyuenue
SAJIEPHBIX CUJI, SJIEPHBIX PeaKIni
CUHTE3a U pacnajaa, TEPMOsIIEPHOTO
CUHTE3A.

N3ydenune HyKJIOHHOM MOJEINH s1pa
I'eitzen6epra-NBanenko.
OObsicHEeHuE yCTpoICTBa U
IPUMEHEHUS JO3UMETPA, KAMEPHI
BuiibcoHa, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemrenue 3amau ¢ onopou

Ha NOJIy4YE€HHbIE 3HAHHUS, B T.4. O
3apsJie 1 MacCOBOM YHCIIE AApA.
Pacno3naBanue ¢puznueckux
SABJICHUN

B YU€OHBIX OIIBITAX U B

https://resh.edu.ru
/subject/lesson/58
45/conspect/1516
34/
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I'amma-uznydenue. 3aKkoH
PaAMOAaKTUBHOTO paclaa.
OHeprus CBA3U HYKJIOHOB B
anpe. SinepHsle CUIbL.
HedexT maccol sapa.
Anepnsie peaknuu. Jlenenue
Y CHHTE3 s1EP.

S nepHslil peakTop.
TepMosAEepHBIN CUHTES.
[IpoOneMbl 1 epCIEKTUBEI
SAIEPHON SHEPTETUKH.
DKOJIOTUYECKUE ACIIEKTHI
SAIEPHON DHEPIETUKH.
DneMeHTapHbIe YaCTHULIBI.
OTKpBITHE ITO3UTPOHA.
MeTtoapl HaOIIOIEHUS U
pEruCTpalry 3IEMEHTAPHBIX
Y4acTHUL.

DOyHIaMEHTAIIbHBIC
B3anMoaencTBrua. EnMHCTBO
(u3HUecKoi KapTUHBI MUpA.
TexHuyeckue ycTponcTBa u
IPAKTUYECKOE TPUMEHEHHE:
NO3UMETP, Kamepa
Bunbcona, saepHbii
peakTop, aroMHasi bomba

OKPYXaroUIEH )KM3HU: €CTECTBEHHAs
Y UCKYCCTBEHHAs PaJiOaKTUBHOCT.
OnucaHue KBaHTOBBIX SBJICHUM U
MPOIIECCOB C UCIOJb30BAHUEM
(bU3UYECKUX BEIIMYUH: TIEPHO/T
MoJTypacmajia, SHEpPrusi CBsI3U
ATOMHBIX si7iep, Ae(hEKT MacChl sSapa.
AHaJINA3 IPOLIECCOB U SBJIICHUM C
HCII0IL30BAHUEM 3aKOHOB M
MOCTYJIATOB: 3aKOH COXPaHEHMUS
AJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpPaHEHUSI MaCCOBOTO YKCIIA,
nocrtynatel bopa, 3akoH
PaIMOAKTUBHOIO pacHaja.

VYuyactue B paboTe KpyrJjioro cToja
«DyHIaMEHTAIIbHBIC
B3auMOAeUCcTBUA. ENMHCTBO
(bu3HUeCcKoi KapTUHBI MUPAY.
Hcnonbs3zoBanne nHGOPMAIMOHHBIX
TEXHOJIOTHUH JIJIsI TOUCKa,
CTPYKTYpUPOBaHUS, HUHTEPIIPETALIUU
U TIpeCTaBIeHUs] THQOpMaLUK NPU
IIOATOTOBKE COOOILIEHUHN O
MIPUMEHEHUH 3aKOHOB KBAaHTOBOM
(bU3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTUYECKUX aCTeKTaX siepHOM
SHEPTeTUKU

Hroro no pazpeny

15

Pazpnen 5. DnemMeHThl aCTPOHOMUU U acTPO(U3UKU

5.1

D1eMEHTBI
aCTPOHOMHHU U

7

DTansl Pa3BUTHA
ACTPOHOMMUMU. HpI/IKHaI[HOC 141

[Toaroroska cooOiieHuii 00 FTanax
pa3BUTHS aCTPOHOMHH, O

https://spadilo.ru/
elementy-
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acTpopU3UKH

MHPOBO33PEHUYECKOE
3HAYECHHUE aCTPOHOMMUH.

Bun 38é31H0r0 HEOA.
Co3sBe3nus, ipKUE 3BE3MbI,
IUIAHETHI, UX BHIUMOC
JIBHKECHHE.

CoaHedHast cucTeMa.
Comnne. CoyrHeUHas
aKTUBHOCTB. MICTOUHUK
sHeprun CoJHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CIEKTpaJIbHBINA KJIacc —
CBETHUMOCTb». 3BE3IbI
rJIaBHOM
MIOCJIEJOBATEIBHOCTH.
3aBHCHUMOCTB «Macca —
CBETUMOCTbY» IJIS 3BE3/]
TJIaBHOHU
MOCJIEJ0OBATEIbHOCTH.
BnyTtpennee cTpoeHue 3BE3 .
CoBpeMeHHBIE
MPEICTABICHUS

O IPOUCXOXKICHUU U
spoJirory CoTHIIA U 3BE3]I.
OTallbl )KU3HH 3BE3].
Maieunsii Ilyts — Hama
I'anakTuka. Ilomoxxenue u
nBwxenne ComHIa

B 'anakTuke. Tumsl
rajaktuk. PaguoranakTuku u
KBa3apbl. YEpHBIE AbIPHI B
siApax rajlakTuk. BeeneHnnast.

MPUKIAJTHOM U MUPOBO33PEHYECKOM
3HAYEHUH aCTPOHOMHHU, O METOJIAX
MOJIYYCHUS] HAYYHBIX
ACTPOHOMUYECKUX 3HAHUM,
OTKPBITUSAX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydenune cOBpeMEHHBIX
IIPEACTABICHUN O IIPOUCXOKIACHUN U
sBoJironnK CoJTHIIA U 3BE3.
N3ydyeHne TMIIOB rajlakTuK,
pauoOTIaKTUK U KBa3apoB.
N3ydenune nBU)eHUsI HEOECHBIX TeT,
ABOJIIOIMU 3BE311 U BeeneHnou,
MPOLIECCOB, TPOUCXOAIINX B
3BE3/1aX, B 3BE3JHBIX CUCTEMAX,

B MEKTaJIAKTUYECKOU CpENE,
MacIITabHON CTPYKTYPHI
Bcenennoit. O0bsicHeHUE
pacumpenus BceneHHon Ha OCHOBE
3aKkoHa Xa00ua. [Toaroroska k
00CYXJIEHUIO HEPEIICHHBIX MPOoOJIeM
actpoHomuu. [IpoBenenue
HAOJII0ICHUI HEBOOPYKEHHBIM
rJ1a3oM

C UCIOJIb30BaHUEM

KOMITBIOTEPHBIX TPUIIOKESHUM

JUISL OPEICTICHUS] TIOJIOKEHUS
HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO aTy: OCHOBHBIE
co3Be3ausi CeBepHOTO

MOJIYIIAPUSI U SIPKUE 3BE3/IbI.

[IpoBenenne HabMOACHUH B

astrofiziki/
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Pacummpenne BeeneHHou.
3akoH Xa00:1a. PasOeranue
rajjakTuk. Teopust bosboro
B3pbIBA. PenukToBOE
U3JTyYCHHUE.

MacmrabHasi CTpyKTypa
Bcenennoii. MeraranakTuka.
Hepeménnsie mpo6ieMsl
aCTPOHOMUU

Teneckon JIyHbl, TUIaHeT,
Mieunoro [lytu. Yyactue B
JUCKYCCHH O HEPEIIEHHBIX
npobiemMax aCTpOHOMUU

Uroro no pazneny 7

Paznen 6. O6o061maronee moBTOpeHNe

6.1 O06o0maroree 4
TIOBTOPCHHE

O06o00menne u
CHCTEMaTH3aIs
COJIep>KaHUs pa3/eyioB Kypca
«MexaHuKay,
«MounekynsipHasi pusuka u
TEPMOJIMHAMUKAY,
«DIEKTPOAUHAMUKAY,
«Konebanus v BOJIHBD»,
«OcHOBBI crielIuaIbHOM
TEOPHUU OTHOCUTEIILHOCTHY,
«KBanrtoBas puznka,
«NEMEHTBI aCTPOHOMUU U
actpoduszuku». Poib huzuku
¥ aCTPOHOMUHU B
SKOHOMHUYECKOMH,
TEXHOJOTHYECKOH,
COIIMAJIbHOM M ATUYECKOU
chepax aesaTeTbHOCTU
YeJI0BeKa, poJib U MECTO

VYyactre B ITUCKYCCHH O POJIU
(U3UKU 1 aCTPOHOMUH B PA3TUYHBIX
chepax AesaTeTbHOCTH YeIoBeKa.
[ToaroroBka cooOIIEHNIT O MECTE
bu3nYecKoil KapTUHBI MUpPa B Py
COBPEMEHHBIX TMPEICTABICHUI

0 TIpUpPOJIC.

BrimonHenne yueOHbIX 3aaHUH],
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHATHUH, (PU3NIECKUX
BEJTMYMH M 3aKOHOB Kypca (pu3uKu
10-11 xnaccos

https://videouroKi.
net/razrabotki/pov
toritiel-no-
obobshchaiushchi
i-urok-po-fizikie-
v-11-klassie-po-
ghlavie-
kvantov.html
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(U3KMKHU U aCTPOHOMUHU

B COBPEMEHHOM HAy4YHOH
KapTHHE
CUCTEMATU3UPYIOIIEH,
OOBSICHUTENBHOM U
MPOTHOCTUYECKON (HyHKIIUH
(bu3HIeCcKoi TeOpHH, POJib
duznyeckoit Teopun B
(dopmMHpOBaHUU
MPEJICTAaBICHUI

0 u3nyeckoi KapTuHE
MHpa, MECTO (pU3NYECKON
KapTUHBI MUPA B 0011IEM
PSLy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
PEJICTaBICHUN O IPUPOJE

Nroro no pazneny 4
PesepBHOE Bpems 3
OO6111ee KOJIMYECTBO YaCOB 68

110 IporpaMMme
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IMNEPEYEHb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MMPOBEPAEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOM INPOI'PAMMBI CPEJHEI'O OBIIETO OFPA3OBAHUS 1
JJEMEHTOB COAEP KAHUA 11O ®PUBUKE
B denepanbHbIX U pernoHaNbHBIX MPOLEAYpax OLIEHKH KayecTBa 0Opa30BaHMS HCHOJb3YyeTCs
nepedyeHb (KoauduKaTop) pacmpeleNieHHbIX 10 KiaccaM IMpOBEpPSeMbIX TpeOoBaHUM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMbl CPETHETO OOIIET0 00pa30BaHMs

U DJIEMEHTOB COJICpKaHUs MO PUBHKE.

[IpoBepsiembie TpEOOBAHUS K PE3YJIHTATAM OCBOEHHUS OCHOBHOM
oOpazoBaTenprHOM porpaMmbl 10 (k1acc)

Kon IIpoBepsiemMblie MPeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MpoBEpsSIEMOT o0pa3zoBaTeILHON TPOTrpaMMBbl CPETHEr0 OOIIEro 00pa30BaHMs
0 pe3yibTara

10.1 JleMOHCTpUpOBaTh Ha MpPUMEPAX POib U MeCTO (Ppu3uku B (OPMUPOBAHUU
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH JIHOIEN

10.2 YuuTeiBaTh TpaHUIBl MNPUMEHEHUS] HW3YYEHHBIX (PU3MUECKUX MOJENeH:
MarepuaibHas TOYKa, MHEpIUaIbHas CUCTEMA OTCUETa, a0COJIFOTHO TBEPIOE
TEJI0, UACAIIbHBIN Ia3; MOJENIA CTPOCHUS I'a30B, )KUIAKOCTEN U TBEPIBIX TEJ,
TOYEUYHBIN JIEKTPUUECKUN 3aps]l - TPU PEHICHUH (PU3UUECKHUX 3a]1a4

10.3 Pacno3naBath Qusnueckue siBjeHus (MPOLECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJIIPHO-KUHETUYECKOM TEOpPHH  CTPOEHUS
BEILIECTBA M DJEKTPOJWHAMHMKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
OpSMOJMHEWHOE JBUXKEHHE, CBOOOJHOE TMaJeHUe Tel, MABMXKEHUE 10
OKPYXKHOCTH, HHEpIUs, B3aumojencTtBue Tten; auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE KUAKOCTEH U TBEPIBIX TEJI, U3BMEHEHUE 00beMa TeJl pU
HarpeBaHuu  (OXJIAXJEHUM),  TEIUIOBOE  PABHOBECHE,  HCIIAPEHHUE,
KOHJICHCAIsl, IJIABJICHUE, KPUCTAIIU3AIMS, KUIIEHUE, BIAXKHOCTh BO3/lyXa,
MOBBIIICHUE AABJICHUS ra3a MpU €ro HarpeBaHUMU B 3aKPBITOM COCYZE, CBSI3b
MEXIy NapamMeTpaMH COCTOSHHUS a3a B HM30IpOLECcCcax; AIEKTpU3aluus Tell,
B3aUMO/JICCTBUE 3apsII0B

10.4 OnuceiBaTh MEXaHUYECKOE JBUKEHHE, MCIOJB3YS (PU3NUYECKUE BEIUYUHBL:
KOOpJIMHATA, MyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHIIa,
UMITyJIbC ~ T€Ja, KUHETUYECKas DJHEpPrus, MOTCHUHUAJIbHAs DHEPIrus,
MexaHu4yeckas paboTa, MEXaHWYeCKasi MOLTHOCTh; IPU OMHMCAHNHU MPABUIILHO
TPAKTOBATH (PU3UUECKUN CMBICI UCTOIb3YEMBIX BEINYMH, UX 0003HAUEHUS U
€AMHHULIbI, HAaxOOuTb (OpPMYJIbl, CBA3BIBAIOIIME JaHHYIO (PU3UUECKYIO

Pabouas nporpamma no ¢umsnke cpeagHero obuiero obpasosaHna MbOY «Llkona Ne109» 58



BCIIMYHUHY C APYTIUMH BCIIMYWMHAMU

10.5

OnuchiBaTh W3YYCHHBIC TEIUIOBBIE CBOICTBA TEJI WM TEIUIOBBIC SIBJICHMUS,
UCTIONB3Ys (PU3MUYecKre BETUYMHBL JaBJICHHUE rasza, TeMIeparypa, CpeaHssa
KUHETUYeCcKas SHEPTUs Xa0THUYECKOTO JIBHKCHUS MOJIEKY,
CpeAHEKBaApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJTUYECTBO TEIJIOThI, BHYTPEHHSIS
sHeprus, pabora Traza, KOADPUIMEHT MOJIE3HOTO MACHCTBUS TEIIOBOTO
JBUTATEJNsI; MPU ONMUCAHWUU TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHUIIbI, HAXOJIUTh (POPMYIIBI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAM

10.6

OnuceiBaTh  HM3yYEHHbIE  JJEKTPUYECKHME  CBOMCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUA (TPOIECCHI), UCHOJB3YSl (PU3NYECKUE BEIUYUHBL:
JJEKTPUYECKUN  3apsl, OJJIEKTPUYECKOE II0JI€, HAaIpsHKEHHOCTh 10U,
IIOTEHIIAAJI, PA3HOCTH IIOTEHIMAJIOB; IIPH ONMCAaHUU IPABUIILHO TPAaKTOBATh
(u3NYECKUI CMBICI UCIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHUS U EIUHUIIbI;
yKa3bIBaTh (OPMYJIbl, CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYIO BEIUYHMHY C
OPYTMMHU BEIMYMHAMU

10.7

aHAIM3UPOBaTh (HPU3MUECKUE MPOILIECCHl U SIBJICHUS, UCHOJIb3Ys (hU3UUECKUE
3aKOHbl W MPUHIMIIBI: 3aKOH BceMmupHoro tarotreHus, I, II u III 3akoHbI
Hprotona, 3aKkOH COXpaHEHHs] MEXAHUYECKOM SHEPIUH, 3aKOH COXPAaHECHUS
UMITYJIbCa, TMPUHLMN  CYNEPHO3ULIMUA CHJI, MPUHLHUI  PABHOIPABUA
VHEPLMUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHHUSI BELIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEITHEN KHHETUYECKOU SHEPTUU
TEIJIOBOrO JIBUYKEHUSI MOJIEKYJI C a0COIIOTHOM TeMIiepaTypou, epBbli 3aKOH
TEPMOJANHAMMKH; 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsaaa, 3akoH KyoHa;
Mpyd  O3TOM  pa3jinyaTth  CJIOBECHYHO  (OPMYIMPOBKY  3aKOHa, €ro
MaTeMaTUYECKOE BhIPAXKEHUE U YCIIOBUS (TPaHULIbI, 001aCTH) TPUMEHUMOCTH

10.8

OOBSICHATP OCHOBHBIC TMPUHIUIBI JIEUCTBHUSI MAIllMH, MPUOOPOB W
TEeXHUYECKUX  YCTPOWMCTB;  pa3nuyaTh  YCJIOBUS WX  0e30MacHOTo
WCMOJIb30BaHUs B IOBCEAHEBHOM KU3HU

10.9

BBIMOMHATE AKCHEPUMEHTHI IO HMCCICAOBAHUIO (DU3NUECKUX SBICHUM M
MIPOIIECCOB C MCIOJIHb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH; MPU TOM
dbopmynupoBath podiemMy (3a7ady) U TUIOTE3y y4eOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUS, TPOBOIUTD OMBIT U
dbopMyIUpOBaTH BHIBOBI

10.10

OcymiecTBIATh MPSMbIE B KOCBEHHBIE U3MEPECHHS (PU3NUECKUX BEJTUYHH; IPU
OTOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO W3MEpPEHUsT ¥ UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXIy (U3MUECKMMHM  BEIMYMHAMHU  C
WCIIOJB30BAaHMEM IMPSAMBIX HW3MEPEHUM; NIPU 3TOM KOHCTPYMPOBATh
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YCTAaHOBKY,  (UKCUpPOBAaTh  PE3yJbTAaThl  MMOJYYEHHOW  3aBUCHMOCTHU
bu3NuecKuX BEIUYMH B BUAEC TaOnuil U rpaduKoB, JAeNaTh BBIBOIBI IO
pe3yibTaTam UCCIIeI0BaHUS

10.12

CoOmronath npaBuiia 0€30MacCHOTO TpyjAa MpU MPOBEACHUN UCCIEIOBAHUN B
pamMKax yuyeOHOro SKCIepUMEHTa, y4eOHO-UCCIIE0BATEIBCKOM U MPOESKTHON
JCSATENIBHOCTH C  HWCIOJB30BaHWEM  HM3MEPUTEIBHBIX  YCTPOWCTB M|
J1a00paTOPHOTO 00OPYAOBAHUS

10.13

Pemarp pacueTHble 3amadd C SBHO 3aJaHHOM (U3UYECKOM MOJIENbIO,
UCTONB3YS (PM3MUECKUE 3aKOHBI M MPUHIUIBI;, HA OCHOBE aHAlIM3a YCIOBHS
3a/1a4¥ BBIOUPATh (PU3MUECKYIO MOJECIb, BBIACTATh GU3NUECKUE BETUUUHBI U
(opMyJibl, HEOOXOUMBIE AJIsl €€ PEIICHUs, IPOBOJUTH PACUEThI U OLIEHUBATh
PEaIbHOCTD MOJYYEHHOTO 3HAaYeHUsI PU3NUECKON BETMUHHBI

10.14

PemaTe kauecTBEHHBIC 3a/1a4H: BRICTPAUBATh JIOTHUECKH HEITPOTHBOPEUUBYIO
IIETIOYKY PACCYKJICHUI ¢ OMOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS

10.15

Hcnonbs3oBaTh  MOpU  pEIIEHMHM  Y4YEOHBIX  33Jad  COBPEMEHHBIE
MH)OpPMAMOHHBIE  TEXHOJOTMM  JUIsl  TOMCKA,  CTPYKTYypUpOBaHUS,
UHTEpPOpETallMd W TPEACTABICHHUS Y4eOHOM UM HayYHO-TOMYJISIPHOU
uH(pOpManuy, TMOJYYEHHOM U3 pa3IMYHBIX MCTOYHUKOB; KPUTHYECKU
aHAJIN3UPOBATH MOITY4aEMYIO HH(OPMALIUIO

10.16

[IpuBOoAUTH pUMEPHI BKIIaJa POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOpETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW JKHU3HH
st obecrieueHnss O€30MACHOCTH TMpW  oOpaileHud ¢ npubopamu U
TEXHHYECKUMH YCTPONCTBAMH, JJII COXPAHEHUS 30POBbS M COOJIOACHHS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYIKAIOIICH cpeie

10.18

PaGoTtath B rpymme ¢ BBHIMOJHEHUEM pPA3JIMYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATH PAOOTy TPYMIBI, PAMOHAIBHO PACTIPEACISITh O0SI3aHHOCTH U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTyallUsX, aJeKBaTHO
OIICHWBATh BKJAJ KaXJOr0 W3 YYACTHUKOB TPYIIBl B pEIICHUE
paccMaTpuBaeMom poOIeMbl

[IpoBepsiembie aneMenTsl coaepkanus (10 kiacc)

Kon
pazzena

Kon [IpoBepsieMbie 3JIEMEHTBI COACPKAHUS
IPOBEPSAEMOTO
AJIIEMEHTA
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OU3NKA U METOIbI HAYYHOTI'O ITIO3HAHUWA

1.1

®usuka - Hayka o npupoje. Hayunwsie meTonapl mno3HaHUA
OKpY’Karomiero mupa. Posb skcnepumMenTa 1 TEOpUM B IpoLiecce
MO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (DU3UKE

1.2

MonenupoBanue Hpu3nUeCKUxX sBICHUN U mporieccoB. Hayunbie
runore3bl.  @Pu3nyecKkne 3aKOHBI M Teopud. ['paHuUIBI
NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpUHIIMTT COOTBETCTBUS.
Pounb 1 MecTo pusuku B HopMHpOBaHUN COBPEMEHHON HAYYHOM
KapTHHBI MUPA, B IPAKTUYECKOU ESITENBHOCTH JIHOAEH

MEXAHHKA

2.1

KNMHEMATHKA

2.11

Mexannueckoe nBuxkeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO
nemkeHus. Cucrema orcuera. Tpaexkropus

2.1.2

[lepemenienne, CKOpOCTb (CpeOHsIi CKOPOCTh, MTHOBEHHAas
CKOPOCTh) U YCKOPEHUE MaTEepUaIbLHON TOYKH, UX MPOEKIIMU HA
OCH CUCTEMBbI KOOpANHAT. CII0)KEHUE NEPEMEIICHUN U CIIOKEHUE
CKOpOCTEM

2.1.3

PaBHOMEPHOE M PaBHOYCKOPEHHOE NMPSMOJMHENHOE JIBUKEHHUE.
['paduku 3aBUCHMOCTU KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH
Y MEPEMEIICHUS MaTEPUATIBHON TOUYKH OT BPEMEHHU

2.1.4

CBoboaHOe nageHre. Y CKOpeHUe CBOOOIHOTO MaICHUS

2.15

Kpuonuneitnoe JIBMOKCHHE. PaBHomepHOE JIBUKECHUE
MAaTEPUAJIbHOW TOYKH TIO OKPYKHOCTH. YTJOBas CKOpPOCTH,
JnvHenHas ckopoctb. [lepunoa u wacrora. LieHTpocTpemMuTenpsHoe
YCKOpEHUE

2.1.6

TexHuyecKkrue yCTPOWCTBA: CHUIAOMETpP, IABUKECHHUE CHApPSJIOB,
LETIHBIE U PEMEHHBIE TIEpEIAYN

2.1.7

[Ipaktuueckue padboThl. M3MepeHue MIHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLICHUS MEXAY IYTSAMHU, NPOUIEHHBIMU
TEJIOM 3a I[10CJIEI0BATEIbHBIE PABHBIEC IPOMEKYTKHA BPEMEHHU IIPU
PABHOYCKOPEHHOM JBUKECHUHU C HAYAJIbHOM CKOPOCTBIO, paBHOM
HyIt0. l3ydeHue [BMKEHUS IIApUKA B BA3KOW JKUIAKOCTH.
N3yuyenue ABMKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO

2.2

JIMHAMUKA

2.2.1

[Ipuanmn otHocurensHOCTH [anunes. Ilepsoii 3akon HeroToHa.
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I/IHepHI/IaHLHBIe CHUCTEMBI OTCUCTA

2.2.2 Macca tena. Cuna. [IpuHiun cynepno3uiuu cui

2.2.3 Btopoit 3akon HerooToHa a1 MaTepHabHOM TOYKH B
uHepiuanbHoi cuctemMe otcuera (MCO). Tperuit 3akoH
HreroToHa 117151 MaTepuaibHBIX TOUEK

2.2.4 3akoH BcemupHoro Tsarorenus. Cuna Tspkectu. IlepBas
KOCMUYEeCcKasi CKOpocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOIBKEHHS U CUjia
Tperust nokosi. Koaddumment tpenmsa. Cuma cOmpoOTUBICHHUS
IpU JIBUKCHHUH TeJa B KUAKOCTU WM Ta3e

2.2.7 [locTymarensHOe U BpallaTelbHOE JIBIJKEHHE aOCOJIIOTHO
TBEP/OTO Tena

2.2.8 MoOMEHT cuiibl OTHOCUTENIBHO OCH BpalmieHus. [lnedo cuiibl.
VYcnosus paBHoBecus TBepaoro tena B MCO

2.2.9 TexHuueckue YCTpOMCTBA: HOJILIMITHUKH, JBUYKEHUE
HCKYCCTBEHHBIX CITYTHHUKOB

2.2.10 [IpakTyeckue paboTel. M3yueHue ABUXKEHUS Opycka IO
HAKJIOHHOM TMJIOCKOCTH TOJ JCHCTBHEM HECKOJIbKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B
nehopMupyeMoil IPYKUHE U PE3UHOBOM 00pasiie, OT BETUYHUHBI
ux aedopmanuu. MccienoBanue ycioBUil paBHOBECHS TBEPIOTO
Teja, UMEIOLIET0 OCh BpallleHUs

2.3 3AKOHbI COXPAHEHIN S B MEXAHUKE

2.3.1 NMnynbc MaTepuaibHOM TOUYKH, CUCTEMBI MAaTEPHAIBHBIX TOUEK.
WMty ibC CHITBI M I3MEHEHHE UMITYJIhCa Tella

2.3.2 3akoH coxpanenus umiyibca B MCO. PeakTUBHOE IBI>KEHHE

2.3.3 PaGoTa cubl

2.34 MOITHOCTH CHJIBI

2.3.5 Kunernueckass sHeprusi MarepualibHOW Touku. Teopema o
KUHETUYECKOU IHEPTUU

2.3.6 [loreHunanbHass »Heprus. l[loTeHUManbHAs SHEPrUs yOpyro

nehopMUpoBaHHON MpyKUHBI. [loTeHIManbHas SHEprus Tena
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BOJIM3U MOBEPXHOCTHU 3eMJIU

2.3.7 [loTeHmanbHble W HEMOTEHUUAJIbHbIE CHIIBL. CBs3b pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOW 3HEpruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPIrUn

2.3.8 VYrupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckue ycTpoucTBa: ABUKEHUE PAKET, BOJAOMET, KOIIEP,
MPY>KUHHBIN MUCTOJET

2.3.10 [IpakTnueckue padboThl. M3yueHue CBS3M CKOPOCTEH Ten Mpu
Heynpyrom yaape. MccnemoBanue cBA3M paOOThI CHIIBI €
U3MEHEHUEM MEXaHWYECKOU SHEpruu Teina

MOJIEKVYJIAAPHAS ®U3UKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN

3.1.1 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUH.
bpoyHnoBckoe npmwxkenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTUIl BEIIECTBA

3.1.2 Mopenu cTpoeHusi ra3oB, KUIKOCTEM UM TBEPIbIX Tel U
00BIACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE DTUX MOJEIEH

3.1.3 Macca monekyn. Kommuectso BemectBa. [locrosiunas ABoraapo

3.14 TennoBoe paBHoBecue. TemmnepaTypa u ee uzMepenue. Illkana
temreparyp Llenscus

3.1.5 Mopens nneansHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKOU TEOPHH HJIeaTbHOTO Ta3a

3.1.6 AOGcomoTHast TeMmrepaTypa Kak Mepa CpeqHEell KMHETHYECKOi
DHEPTUU TEIUIOBOTO ABWKEHUS YacTHIl rasa. [llkama temmepaTtyp
KenbBuHa

3.1.7 VYpasuenue Kianelipona - MenzgeneeBa. 3akoH /lanbToHa

3.1.8 l'azoBeie 3akoHbl. M3omporecchl B HjACATLHOM Ta3e C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BEIIIECTBA: HM30TEpMa, H30X0Pa,
n3zobapa

3.1.9 TexHudeckue ycTpocTBa: TepMOMETpP, OapoMeTp

3.1.10 [Ipaktuueckue paboTsl. U3MepeHre Macchl BO3Ayxa B KJIIACCHOU

KoMHaTe. MccnenoBaHue 3aBUCHMOCTH MEXAY IapaMeTpamu
COCTOSIHUSI pa3peKEHHOT0 Ta3a
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3.2

OCHOBbI TEPMO/MHAMUKHU

3.21

TepMoauHamMuueckass  CHCTEMA. BuyTpennsas ~ sHeprus
TEPMOJMHAMHYECKON CHCTEMBI M CIIOCOOBI €€ M3MEHEHUS

3.2.2

KonuyectBo TtemnoTsl u  pabota. BHyTpeHHss 5sHeprus
OJIHOATOMHOTO HJI€aJIbHOTO Ta3a

3.2.3

BI/II[LI TCILIONICpCaIaqn: TCILIOIIPOBOJIHOCTD, KOHBCKIIMA,
H3JIYYCHHUC. TermoeMKoOCTh Tela. yI[eJ'IBHaH TCIIJIOCMKOCTDB
BCIICCTBA. Pacuer konn4ecTBa TEMIOTHI IIpu TCILIoICPCaIaA4YC

3.2.4

[lepBbIil 3ak0H TepMoauHaMUKH. [IprMeHeHre NepBOro 3aKkoHa
TEPMOJUHAMUKHU K M30IpoLIeccaMm. ['padpuueckas
WHTEpHpeTanus paboThl ra3a

3.25

TemnoBpie MamMHbL. [IpUHIUIIBI TEUCTBUS TETIOBBIX MAIIIMH.
[IpeobpazoBanus SHEPTUU B TEIIOBBIX MaluHax. Koadduurent
nosie3Horo nevictBus (nanee - KII/) TeroBoit mammasl. [k
Kapno u ero KIIJI

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOpatumocTh mpoleccoB B
npupoze. TemnnoBble ABUTATENU. OKOJIOTMYECKHE MPOOIEMbI
TEIUIODHEPTETUKH

3.2.7

TexHuyeckue yCTpOWCTBA: JBUTaTElb BHYTPEHHETO CrOPAHMS,
OBITOBOI XOJOAUIBHUK, KOHAUIIMOHED

3.2.8

[Ipaktrueckue padoThl. MI3Mepenue ynensHOl TerI0eMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHHMA BEILHECTBA. ®A30BLIE ITEPEXO/bBI

3.3.1 [TapooOpa3oBanne W KOHAeHcalus. lcmapenwe W KUIIGHHE.
VY nenbHas TEIIOTa napooOpa3oBaHus. 3aBUCHUMOCTh
TEeMITepaTypbl KATICHUS OT JaBJICHUS

3.3.2 AOcomoTHasT U OTHOCUTENBbHAs  BIAXHOCTh  BO3JyXa.
Haceplennslii nap

3.3.3 TBepnoe Ttemo. Kpucrammmueckue u  amopdHbie Tena.
AHM30TpONUS CBOMCTB KpHUCTALIOB. JKUIKHE KPUCTAJUIbL.
CoBpeMeHHbIE MaTepUab

3.34 [InaBneHue m KpucTaymu3anus. Y AelbHas TEIJIoTa IUIABJICHUS.
Cyb6numarms

3.3.5 VYpaBHeHue TemioBoro danaHca

3.3.6 TexHUYecKue yCTpoOWCTBa: THUITPOMETP M IICHUXPOMETP,
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KaJIopuMeETp, TCXHOJIOTHH MMOJIYy4CHUA COBPEMCHHBIX
MaTCpuajioB, B TOM YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHUHU

3.3.7 [TpakTrueckue padboTsl. I3MepeHne BIaxHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATUKA
411 OnekTpuzanus Ted. OJNeKTpuueckuid 3apsa.  JlBa  Buaa
AIEKTPUYECKUX 3apsII0B
4.1.2 [IpoBOAHMKY, TUDIIEKTPUKH U ITOJTYTIPOBOIHUKA
4.1.3 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsia
414 B3aumoperictBue 3apanoB. 3akoH Kynona
415 DnekTpruueckoe nojie. HanpsskeHHOCTh 3JIEKTPUUYECKOTO TMOJIA.
[IprHIMD CYIIEPIIO3ULINHU. JInnun HaNPSHKEHHOCTHU
AIEKTPUYECKOTO MOJIS
4.1.6 PaGota cuin anexrpocratuyeckoro mnoss. [lorennuan. PazHocts
MOTEHIAJIOB
4.1.7 [IpoBOAHUKN W OHMAJIEKTPUKH B MOCTOSSHHOM 3JEKTPUYECKOM
nosie. JInaiieKTpruyeckasi IpOHULAEMOCTh
4.1.8 DINeKTpoeMKOCTh. KoOHaeHcaTtop. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOr0 KOHAeHcaTopa
4.1.9 TexHU4ecKrue  yCTpPOMCTBA:  AJIEKTPOCKOI,  BJIEKTPOMETD,
AIEKTPOCTATUYECKAs 3al[UTa, 3a3€MIICHHE DSJIEKTPONpHOOpPOB,
KOHJIEHCATOp, KCEPOKC, CTPYHMHBIN ITPUHTEP
4.1.10 [Ipaktuueckne  pabotel.  M3MmepeHue  3IEKTPOEMKOCTH
KOHJIEHCATopa
4.2 IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX

CPENAX
421 VYcnoBus CymecTBOBaHUS MOCTOSHHOTO JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [1IocTOsTHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 1714 yyacTka Lenu
4.2.3 DIEKTPUYECKOE COMPOTUBJIEHUE. YJIEIIbHOE COMPOTUBIICHUE
BEILECTBA
4.2.4 [locnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHUE
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IMPOBOJHHUKOB

4.2.5

Pa6ora anekrpudeckoro Toka. 3akoH Jxoyms - JIenna

4.2.6

MOHIHOCTB QJICKTPUYICCKOI'O TOKA

4.2.7

NeKTpoaBKyIas cuna (ganee - DJIC) U BHYTpeHHee
CONPOTUBJICHUE HMCTOYHMKA ToKa. 3akoH Owma njs TMOJIHOM
(3aMKHYTOM) 2nekTprudeckoi renu. Kopotkoe 3amblikaHue

4.2.8

DNEeKTpOHHAs! MPOBOJUMOCTh TBEPJIBIX METAILIOB. 3aBUCUMOCTD
CONPOTUBJICHUS METAJLJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

4.2.9

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKMCTBA JJIEKTPOHHBIX ITyYKOB

4.2.10

[TorynpoBonuuku. CoOCTBEHHAsi U NMpPUMECHAasl MPOBOJIUMOCTD
IIOJIyIIPOBOJIHUKOB. CaoiicTBa p-n nepexona.
[ToynpoBOTHUKOBBIE TPUOOPHI

4.2.11

SJIGKTpI/I‘-IGCKI/Iﬁ TOK B OJICKTPOJIUTAaX. 3JI€KTpOJIPITI/I‘{€CKaSI
Jucconuranms. 3JIGKTpOJ'IH3

4.2.12

OJIeKTpUYecKuii TOK B razax. (CaMOCTOSTENbHBIA U
HECAMOCTOSATEIbHBIN pasps. Paznuunbie TUIIbI
CaMOCTOSITENILHOT O paspsiaa. Monnus. [Inazma

4.2.13

TexHH4ecknue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKM  TOKa,  DJICKTpOHArpeBaTejbHbIE  MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIC MPUOOPHI, TEPMOMETP COMPOTHUBIICHMUS,
BAaKyyMHBI WO,  TEPMUCTOPbI U (POTOPE3UCTOPHI,
MOJYIIPOBOJHUKOBBIN JIMO/I, TaJIbBAHUKA

4.2.14

[IpakTyeckue paboThl. M3ydeHHe CMENMIaHHOTO COEIUHEHUS
PE3UCTOPOB.

N3mepenne OJIC HCTOYHHKA TOKA M €r0 BHYTPEHHETO
conpoTuBieHus. Habmonenue snexkrpoimsa

[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM

oOpazoBaTenpHOM TporpaMmabl (11 kimacc)

Konx mposepsiemoro
pe3yabTara

[IpoBepsiemMbIe TIPEAMETHBIC PE3YIBTATHl OCBOCHHS OCHOBHOM
00pa3oBaTeIbLHON IPOTPaMMBI CPETHEr0 OOIIEro 00pa30BaHMS

111 JleMOHCTpUpOBaTh Ha NpUMEpPAax pOJb M MECTO (QU3MKU B
(GbopMHpPOBaHUN COBPEMEHHON HAay4YHOW KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKU U TEXHOJIOTHUH, B TPAKTUUYECKON IEATEIBHOCTH
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J'IIO,Z[Cﬁ, OCJIOCTHOCTh U €AUMHCTBO (1)H3H‘I€CKOI>1 KapTHUHBI MHpPa

11.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHHSI U3YUYEHHBIX (PU3MUECKUX MOIETICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsl, iACpHas MOJENb aTOMA, HYKJIOHHAs
MOJIeJIb ATOMHOTO Apa MPH PEIIeHnN (PU3NUECKUX 33124

11.3

PacrioznaBaTh ¢usznueckue sBieHHs (IIPOIECCH) U OOBSICHATh X Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKA W KBAaHTOBOH  (DU3HKH:
9JIEKTpUYECKasi MPOBOJAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOC  JICWCTBHS  TOKa,  B3aWMOJCHCTBHE  MAarHUTOB,
9JICKTPOMArHUTHAs WHAYKIHS, JCHCTBHE MAarHWTHOTO TIOJS Ha
IMPOBOJHUK C TOKOM H JBIDKYIIUHCS 3apsi, 3JICKTPOMarHUTHBIC
KOoJeOaHUsT W BOJIHBI, TNPSMOJIMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXkeHHe, TmpeloMicHue, uHTepdepeHusa, audpakius U
MOJIIPHU3AITUS CBETA, AUCIIEPCHUS CBETA, (POTOAICKTpUIECKUil d3hPeKT
(boToaddexT), cBeTOBOEC IaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIICKTpa aToMa BOAOPOJA, ©CTECTBEHHas W HCKYCCTBEHHas
PaJIMOaKTUBHOCTH

114

OnuceiBaTh M3y4YECHHBIE CBOMCTBAa BELIECTBA (AJIEKTPUYECKHE,
MAarHUTHBIE, ONITUYECKUE, JIIEKTPUIECKYIO IIPOBOAUMOCTD PA3JIMYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE SBJIECHUS (TPOLECCHI), HCIONb3YS
¢usznyeckue BEIWYMHBL: JJEKTPUYECKUN 3aps], cujaa TOKa,
DIIEKTPUYECKOE  HANPSKEHUE, DJIEKTPUYECKOE  CONPOTUBIICHUE,
paszHocTh nortennuanos, J/C, paboTta Toka, UHIYKIIMS MarHUTHOTO
nonsi, cuna Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb KaTyIIKH,
DHEPIUs ANEKTPUYECKOTO M MArHUTHOTO IOJIEH, IEPUO] U 4YacTOTa
KOJIeOaHMI B KO1€0aTeTbHOM KOHTYPE, 3aps]l U CHJjla TOKA B POLECCe
TapMOHUYECKHX  DJIEKTPOMAarHUTHBIX  KoJiebaHu#,  (POKycHoe
pacCTOAHUE W ONTHYECKas CWJIA JIMH3bI; IIPU ONMCAHWUU IPABUIIBHO
TpakToOBaTh (PU3MUECKUI CMBICH HCIOJIb3yEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W €IUHHUIIBI; YKa3bIBaTh (HOPMYJIIBI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJTUYHHY C APYTUMH BEIHUYUHAMHU

115

OnuceIBaTh N3y4YECHHBIE KBAHTOBBIE SBJICHUS U MPOLIECCHI, UCTIONb3YS
(bu3nYeCcKre BEJIMYUHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJHBI M YacTOTa CBETa, DHEPrUs M HUMIYJIbC (OTOHA, MEPUOT
MoJypacrnaja, SHEPrusi CBsI3M AaTOMHBIX fAJI€p; MNPU ONUCAHUU
MPaBUIILHO TPAKTOBATH (PM3MUECKUIN CMBICI HCTIOJB3YEMbIX BEJIMYHH,
X 0003HAYECHUS U CIMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIUE
JTaHHYI0 (U3UYECKYIO BEIMYUHY C IPYTUMU BETMYMHAMU, BEIUUCTISATH
3HaYCHUE (DU3NUSCKOU BEITMUMHBI

11.6

AHanu3upoBaTh (U3MYECKHME TPOLECChl U SBJICHMS, HCIONb3Ys
¢usznyeckue 3aKOHbl M OPUHLUIBL: 3akoH Oma, 3aKOHBI
IIOCJIEA0BATEIBPHOIO M IMAPAIIIEIBHOTO COECIMHEHUS IPOBOIHHUKOB,
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3akoH /oy - JleHna, 3aK0H 2JI€KTPOMarHuTHOW MHYKIUH, 3aKOH
IPSIMOJIMHEWMHOT O paclpoCTpaHEHMsI CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBl  IIPEJIOMJICHUSI CBETa, YypaBHEHUWE OWHINTEHHA A
¢dotordderra, 3aKOH COXpAHEHUS DSHEPTUM, 3aKOH COXpPAaHEHUS
UMITyJIbCa, 3aKOH COXPAHEHHUs JJIEKTPUUECKOro 3apsiia, 3aKOoH
COXpAaHEHHUsI MAaccoBOro  4yucia, mocrynarel bopa, 3akoH
paZMoOaKTUBHOIO paclajga; Mpu OTOM pPA3IuyaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BbIPAKEHHUE U YCIOBHS
(rpanu1Ibl, 06J1ACTH) IPUMEHIUMOCTH

11.7

OHpC,ZIeJIHTL HaIIpaBJICHUC BCKTOpPAa HHAYKIHWHW MAIrHUTHOT'O IIOJIA
IMPpOBOJHHKA C TOKOM, CHJIbI AMHepa " CHUJIbI HopeHua

11.8

CtpouTh ¥ ONHUCHIBATh M300paKEHHE, CO371aBaeMOE ILIOCKHM
3€pKajioM, TOHKOM JIMH30U

11.9

BBITIOTHSTE SKCIIEPUMEHTHI TI0 UCCIIETOBAHUIO (DU3UIECKUX SBICHUN
Y TIPOIIECCOB C MCIOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX W3MEPCHH;
pu 3TOM (POPMYJIMPOBATH MPoOIIeMy (3a71a4y) U TUTIOTE3Y yueOHOTO
DKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO
000py0BaHUsl, IPOBOJAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OC}’I]_IGCTBJ'DITB NpsAMBIC W KOCBCHHBIC HN3MCPCHUA CI)I/I?)I/I‘IeCKI/IX
BCJIMYMH, IIPpX 3TOM BBI6I/IpaTB ONTHUMAJIBHBIA CITOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHBIC METOAbI OIICHKN HOI‘p@H.IHOCTCﬁ H3MCpCHHI>i

11.11

HccnenoBath 3aBUCUMOCTH (DU3UUECKUX BETUYUH C UCIIOJIH30BAHUEM
NpSIMBIX  W3MEPEHUN; TpPU HTOM KOHCTPYHPOBATH YCTaHOBKY,
buKcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3NUECKUX
BEJIMUMH B BU/JIE TaOJIUII U TpadUKOB, 1€JIaTh BHIBOJIBI 110 pe3yJibTaTaM
HCCJICIOBAHUS

11.12

CobOmonare mpaBuia 0€30MaCHOTO Tpyda TpU  MPOBEACHHUH
UCCIEIOBAHUM B paMKax ydyeOHOTO SKCIEPUMEHTa, Y4eOHO-
HCCJIEN0BATEIILCKON U MIPOEKTHOU AEATEIBHOCTU C UCIOJIb30BAHUEM
MU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHUS

11.13

Pemiath pacueTHble 3a7ja4u C SBHO 3aJaHHON (PU3UYECKON MOJICIIbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI M MPUHIUIIBI; HA OCHOBE aHAJIN3a
YCJIOBHUSL 3aJaudl  BBIOMpPATh (PU3MYECKYIO MOJICNb, BBIICIATH
dbuznyeckre BeIMUMHBI U (OPMYJIbI, HEOOXOIUMBIE JIJISl €€ PEIICHHUS,
NPOBOAUTh pacueThl W OIEHUBATh PEAIbHOCTh IOJYYEHHOTO
3Ha4YCHUST (PU3NUECKON BETUUMHBI

11.14

Pemiatrh ~ KkadyecTBeHHBIE  3a7ayd:  BBICTpauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIETIOUKY PACCYKACHHUM C ONMOPON Ha U3yUEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS
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11.15 Hcnonb3oBaTh TIpU  pEIICHUH Y4eOHBIX 3a7ad  COBPEMEHHBIE
WHPOPMAITMOHHBIE TEXHOJOTUHU [UIS TOMCKA, CTPYKTYPHpPOBAHUS,
WHTEPIIPETAMA U TPEJCTABICHUS YIeOHOW W HAyYHO-TIOMYJISIPHOU
uHPOPMAIINH, TTOJIYICHHON U3 Pa3InIHBIX UCTOUYHUKOB; KPUTUICCKU
aHAIIM3UPOBATH MOTyIaeMYyI0 HHPOPMAITHIO

11.16 OOBSICHATD MPUHITUIIBI EUCTBUS MAIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuyarh YCJIOBUS UX O€30MAaCHOTO HCIOJIh30BAaHUS B
MIOBCETHEBHOM JKU3HU

11.17 [TpuBOUTH MIpUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B O0BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18 Hcrnonb30BaTh TEOPETUYECKHUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOMN
KU3HU I o0ecriedueHHs 0O€30MacHOCTH IMPU  OOpalleHuu ¢
npuOopaMd H TEXHUYECKHUMH YCTPOWCTBAMH, IS COXpPaHEHUS
3I0POBbSI M COONIIOACHUS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKPY’KAIOIIEH Cpeie

11.19 PaboTtath B rpymnmne ¢ BBIIIOJIHEHHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh  pabOTy TPyHIbl, PpPalHMOHAIBHO  PacHpenessiTh
00S3aHHOCTH W IUIAHUPOBAaTh JE€ATEIBHOCTh B HECTAaHIAAPTHBIX
CUTYallMsIX, aIeKBaTHO OIIEHMBATh BKJIAJ KaXXIOr0 M3 YYaCTHUKOB
TPYIIIbI B pELIEHUE pacCMaTpUBAEMOM MPOOIEMbI

[IpoBepsiembie 3nemeHThI coaepxanus (11 kmacc)

Kon Kon [IpoBepsieMble 3JIEMEHTHI COACPKAHUS
paszzena | mpoBEpsIEMOTO
DJIeMeHTa
4 OJIEKTPOAUHAMMUKA
4.3 MATI'HUTHOE ITIOJIE. 9JIEKTPOMAI'HUTHAA MH1Y KL A
4.3.1 IlocToanurle  MarguThel. B3anMopaelcTBHE  ITOCTOSHHBIX
MAarHuTOB
4.3.2 MaruautHoe mnone. Bexkrop MaruuTHOM uHaykuuu. [IpuHumn
Cynepro3uuuy. JInHum MaruuTHOM MHAYKIMU. KapTuHa TuHuii
MAarHUTHOW MHIYKIIUU TOJISI HOCTOSIHHBIX MarHUTOB
4.3.3 MarnutHO€ nosie MpoOBOAHUKA ¢ TOKOM. KapThHa nuHMN MO
JUIMHHOTO TMPSIMOTO MPOBOAHMKA U 3aMKHYTOI'O KOJIBIIEBOTO
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IMIPpOBOJHHKA, KaTyIIKH C TOKOM. OngIT 9pCT€I[a.
B3aHMOHCﬁCTBH€ IMPOBOAHHUKOB C TOKOM

434 Cuiia Amniepa, ee MOYJIb U HalpaBJICHUE

4.3.5 Cuna JlopeHua, ee MOAyJb W HampaBlieHHE. JIBU)KEHHE
3apsHKEHHOM YaCTHUIIBI B OJTHOPOJHOM MarHUTHOM Tosie. PaboTa
cuiibl Jlopenna

4.3.6 SIBreHHEe >IEKTPOMArHUTHOW MHIYKITUN

4.3.7 IToTOK BEKTOpa MArHUTHOM UHAYKIIHNHU

4.3.8 OJC wuHAYKOMM. 3aKOH SJIEKTPOMArHUTHOM  WHIYKIUA
dapanes

4.3.9 BuxpeBoe nanektpudeckoe mojse. IJC uHAyKIUM B
MPOBOJIHUKE, JABUKYIIEMCS MOCTYNMATeIbHO B OJHOPOJIHOM
MarHUTHOM II0JI¢

4.3.10 ITpaBuno Jlenna

4.3.11 NHAYyKTUBHOCTS. SIBienne CaMOMHIYKIIUH. OJ1C
CaMOMHTYKITUH

4.3.12 DOHeprusi MAarHUTHOTO MOJISI KaTYIIKU C TOKOM

4.3.13 DIEeKTPOMarHuTHOE MOoJie

4.3.14 TexHnueckue YCTPOMCTBA: MTOCTOSTHHBIE MarHuTHI,
AIIEKTPOMArHUTHI, AJIEKTPOJIBUTATEb, YCKOpUTENHU
AJIIEMEHTAPHBIX YaCTHUIl, MHAYKITHOHHAS TeYb

4.3.15 [Ipaktuyeckue paboTsl. 3yueHrne MarHuTHOTO MO KaTylIKA

¢ TokoM. McciemoBanme OeWCTBUS MOCTOSIHHOIO MarHuTa Ha
paMKy ¢ Tokom. MccrnenoBaHue SIBICHUS 3JIEKTPOMATHUTHOM
WHIYKIIUT

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

51.1 KonebarensHas cuUcTEMA. CBo0OOIHEIE KoJIeOaH M.
["apmonmnyeckue konebanus. [lepuosa, yacTtora, aMIiuTyna 1
(daza konaeOaHui

5.1.2 [IpyXuHHBIN MaATHUK. MaTeMaTH4ECKUI1 MasTHUK

5.1.3 VYpaBHeHHe TapMOHHUYECKUX KosneOanui. Kunemarndeckoe u

JUMHAMH4YCCKOC OITMCAaHUC K0JIe0ATENHLHOIO JABHKCHU A
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5.14

[IpeBpamienye SHEPrud MNpU TAPMOHUYECKUX KOJEOAHUSIX.
CBsi3b  aMIUIMTYIbl KOJIEOAHUW MCXOAHOW BEJIMYMHBI C
aMIUTUTYJJaMU KOJICOaHHM €€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbnpiii  koHTYp. CBOOOAHBIC SIIEKTPOMArHUTHBIC
KoJIe0aHusl B UJCATBHOM KOJIeOaTeIbHOM KOHTYpe. AHaJOTHUs
MEXIy MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMH.
®opmysa ToMcona

5.1.6

3aKOH COXpaHEHUsI SHEPrUU B HUJCATBLHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7

BeiHyX/IeHHBIE ~ MeXaHWYeckue  KoneOanms.  Pe3onHaHc.
Pe3onancHas kpuBas. BvIHYXICHHBIC 3JIEKTPOMAarHUTHBIC
KOJIeOaHMsI.

5.1.8

[Tepemennsiil TOk. CHHYCOMJAIbHBINA IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTB IICPCMCHHOT'O TOKaA. AMHJII/ITYIIHOC u I[GﬁCTBYIOHIG@
SHAYCHHUC CUJIbI TOKA N HAIIPSAIKCHUA

5.1.10

Tpancpopmarop. I[IponsBoacTBo, mepenaya u mnoTpedieHUE
ANEKTPUYECKOW  BHEPrUM. OKOJOTMYECKUE PHUCKH MpU
IIPOU3BOICTBE AIEKTPUYECKOU JHEPIHUH. Kynerypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoilcTBa: ceilicMorpad, >SJIEKTpUUYECKUN
3BOHOK, JINHUY 3JIEKTpoIIepeiay

5.1.12

[Ipaktruueckue paboTsl. MccnenoBanre 3aBUCUMOCTH TEPUOIa
MajbIX KOJeOaHHil rpy3a Ha HUTHU OT IJUHBI HUTH M MaccChl
rpy3a. MHccinenoBanme mnEepeMEHHOr0 TOKAa B LENH U3
MOCJIEIOBATENLHO COEAMHEHHBIX KOHIEHCATOpa, KAaTyIIKU U
pe3ucTopa

5.2

MEXAHUWYECKUE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1 Mexanuyeckue BOJIHBI, YCIIOBUSL pacrpocTpaHeHus. llepuog.
CKopoCTh pacnpocTpaHEHUsl M JJIMHA BOJIHBL. [lomepeunsie u
IIPOJIOJIBHBIE BOJIHBI

5.2.2 HNuTtepdepenius u Auppakiys MeXaHU4eCKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. BeicoTa ToHa. TemOp
3ByKa

5.2.4 DneKTpOMarHUTHbIE BOJIHBI. Ycenosus U3JIYYEHUS

QJICKTPOMArHuTHBIX BOJIH. Bzaumnas OpuUCHTalA BCKTOPOB E,
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B u V B 31eKTpOMarHuTHON BOJIHE B BAKyyMe

5.25

CaoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
nperoMiieHue, Toispusanus, audpakuus, uHTEpepeHIus.
CKOpOCTB AJIEKTPOMArHUTHBIX BOJTH

5.2.6

[lIxana AIEKTPOMAarHUTHBIX BOJIH. [Ipnmenenune
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHIMOBI  PaAMOCBS3M U TeNeBHACHHSA. Paauosokariusi.
DIIeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl

5.2.8

TexHuueckne yCTpONCTBA: MY3bIKQJIbHBIE HHCTPYMEHTHI
b

yJIBTPA3BYKOBAsl TUArHOCTUKA B TEXHUKE U METUIIMHE, pajiap,

paJNoONPUEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neun

5.3

OIITUKA

531

[IpsAMOIMHEWHOE pacIpOCTpaHEHUE CBETA B OAHOPOIHOM
cpene. JIyd cBera

5.3.2

OTpa}KeHI/Ie cBeTa. 3aKOHBI OTpaXCHHUA CBCTA. HOCTpOGHI/Ie
I/I306pa)KGHI/Iﬁ B IINIOCKOM 3CPKaJIC

5.3.3

[Ipenomiienne  cBera. 3aKOHBI  TPEIOMJICHHSI  CBETA.
AOCOIOTHBIN IMOKA3aTeIb MPEIOMIICHUS

5.34

[TonmHoe BHyTpeHHEEe oTpaxkeHue. [IpeaenbHblid yroa MmojJHoro
BHYTPEHHETO OTPAKCHUS

5.35

Hucnepcust cera. CiioxHbIN cocTaB 0enoro ceta. L{ser

5.3.6

CobOuparoniyie W pacceuBarolve JIMH3bL. TOHKas JUH3A.
@OKYyCHOE pacCTOSHHE W OINTHYECKas Cujia TOHKOW JIMH3BI.
[TocTpoenue n3o0pakeHU B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BL. YBEJIWYECHHUE, 1aBAEMOE
JIMH30H1

5.3.7

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHUKHU

5.3.8

Nurtepdepeniius crera. KorepeHTHbIE MCTOYHHUKU. Y CIOBHS
HaOIIOACHUS MaKCUMYMOB U MHUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JBYX  CHH(]a3HBIX
KOTE€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakuus cBera. [dudpakiuonnas pemerka. YciaoBue
HAOMIOACHUS  T[JaBHBIX ~ MAakCMMYMOB  TpU  MaJIeHUU
MOHOXpPOMAaTHUYECKOI'0 CBETAa Ha JUPPAKIIMOHHYIO PELIETKY
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5.3.10

HOJIHpI/IBaIII/I}I CB€Ta

5.3.11 TexHudeckue yCTpOWCTBA: OYKHM, Jyma, (Qoroamnmapar,
NPOEKIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOM, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIeTKa, TOIIPOUI

5.3.12 [Ipaktrueckue padoTel. I3MepeHue noka3arens NpeaoMICHHUS.

Hccnenosanue cBOWCTB n300pakeHuil B inH3ax. Habmonenue
JTUCTIEPCHH CBETA

6 SJIEMEHTHI CITELIMAJIBHOM TEOPMM OTHOCHUTEJIBHOCTH
6.1 ['paHuiibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH.
[locTynaTel TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH
MOAYJSl ~ CKOpPOCTM  CBeTa B Bakyyme,  IPHUHIHUI
OTHOCHUTENBHOCTH DUHINITEIHA
6.2 OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U
COKpAIllEHUE JITTMHBI
6.3 OHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b MacChl C PHEPTrUEH U UMITYJIbCOM CBOOOJHOW YACTHIIHI.
DHeprus Mokosi CB0OOTHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBHI KBAHTOBOH OIITUKU
7.1.1 ®ortonsl. @opmyna [lnanka cBsizu sHepruu (OTOHA C €ro
4acTOTON. DHEPTUs U UMITYJIhC (POTOHA
7.1.2 OtkpeiTiie u wuccienoBanue Gorodpdexra. Onbiter A.l.
Cronerosa. 3akoHsl poroaddexra
7.1.3 VYpaBuenue Oitnmreditna g dotodddexra. "KpachHas
rpanuna” ¢porodddexra
7.1.4 JlaBnenue ceera. OnwiTel I1.H. JIeGenena
7.1.5 XUMHUYECKOE JIEVCTBUE CBETA
7.1.6 Texnuueckue ycTpoicTBa:  (OTOINEMEHT, (POTOAATUHK,
COJIHCUHAs OaTapesi, CBETOIUO
7.2 CTPOEHHE ATOMA
7.2.1 Mopenr aroma Tomcona. OmbeiTel  Pesepdopna 1o

HCCIJICJOBAHNTIO CTPOCHUSA aTOMaA. HJIaHCTapHaSI MOACIb aTOMa
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1.2.2

[Toctynatel bopa. M3nyyenue u moruyonieHue (HOTOHOB TpU
MEPEXO0/IE€ aTOMA C OJHOTO YPOBHS SHEPrUU Ha Apyroil. Bubl
criekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJOPOa

7.2.3 BonHoBble  cBoiicTBa  uactuil. Bomuel  ge  Bpoins.
KopmyckynsapHo-BoaHOBOH ayanu3m. dudpakius 3JeKTpOHOB
Ha KpUCTaiax

7124 CrnoHTaHHOE U BBIHYXXJICHHOE H3JIyYyCHHE. YCTPONCTBO U
IPUHLIUI PaOOTHI Jia3epa

7.2.5 Texauyeckue YCTPOMCTBA: CIIEKTPAIbHBIN aHaju3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIBIOTEP

7.2.6 [Ipaktrueckue padotel. HabmroieHre aMHEN4aToro criekTpa

7.3 ATOMHOE A1PO

7.3.1 MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHUIL

7.3.2 OtkpeiTHe pamuoakTuBHOCTH. OmbiTel  Pesepdopaa 1o
OTIpPE/IENICHUIO COCTaBa PaJMOAaKTUBHOTO nU3nyuyeHus. CBoilcTBa
anb(da-, 0era-, raMMa-u3IIy4deHUs. BiausiHue pagnoakTUBHOCTU
Ha KUBbIC OPTaHU3MBI

7.3.3 OTkpblTHEe TpPOTOHA W HeWTpoHa. HykinoHHass monenb siapa
['eitzenOepra - MiBanenko. 3apsiz siapa. MaccoBoe 4uciio sapa.
N3oTonb!

7.3.4 Anbda-pacnag. DJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacma.
[Mamma-uznyuenue. 3aKoH paJroaKTUBHOTO pacraja

7.3.5 OHeprusi CBSI3M HYKJIOHOB B sjpe. Snepubie cuibl. Jledext
MAaccChI sapa

7.3.6 Snepnsbie peakuuu. [leneHue u CUHTES AP

7.3.7 Anepubiii  peaktop. Tepmosimepubiii cuHTe3. [IpobOnembr u
NEPCTIEKTUBBI AJEPHON SHEPreTHKU. JKOJIOTHUECKHE ACTIEKThI
AIEPHON SHEPrETUKU

7.3.8 DJIeMEHTapHbIC YaCTHUIIBI. OTkpeITHE MO3UTPOHA.
DyHIaMEHTAJIbHBIE B3aUMOJAECHCTBUS

7.3.9 TexHuueckue ycTpoMcTBa: JO3UMETpP, Kamepa BuibcoHa,
AJIEpHBINA peakTop, arToMHas bomOa

7.3.10 [Ipaktrueckue pabotel. VMccrnemoBanue TpekoB dactuil (10

roTOBBIM (hoTOrpadusim)
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8 SJIEMEHTBI ACTPO®U3NKA

8.1 Bup 3Be3gnoro Heba. Co3Be3nusi, sIpKue 3BE3/1bl, MIAHETHI, UX
BHUMOC JIBHOKCHHE

8.2 Conneunas cuctrema. [lmanetsl 3emHO#M rpynmbl. [lmaHeTbl-
TUTAHTHl U UX CITYTHUKH, KapJIMKOBBIC TUIAaHETHI. Maibie Tena
COJIHEYHOU CUCTEMBI

8.3 Comnnrie, porocdepa u armocdepa. CoHeuHass aKTUBHOCTh

8.4 Uctounuk sneprun CosiHIIa U 3BE3]T

8.5 3Be3Mbl, UX OCHOBHBIC XapaKTEPHCTHKH: Macca, CBETUMOCTD,
paamyc, TeMmIeparypa, WX B3aUMOCBs3b. Jlmarpamma
"CHeKTpaJbHBIA KJIACC - CBETUMOCTH'. 3BE3Abl TJIABHOU

OCJIENOBATEJILHOCTHA. 3aBUCUMOCTE ''Macca - CBETUMOCTE' JIIS
3BE€3/1 IJIAaBHOM MOCJIEI0BATEIHHOCTHU

8.6 BryTtpennee crpoenne 38e371. COBpeMEHHBIE TTPEACTABICHHS O
MPOUCXOXKICHUM U 3BotoMK CoJIHIIA U 3BE3]. DTambl KU3HU
3BE3]1

8.7 Mnineunsiil [lyte - Hama [Mamaktuka. CnupanbHasi CTPyKTypa

I"anakTuku, pacrpeneneHue 38e31, ra3a u nbuid. [lonoxenue u
newkeHue Comnua B [amaktuke. Ilnockas u chepuueckas
oJIcUCcTEMBI I aTakTHKH

8.8 Tunel ranakTuk. PaguoranakTuku U kBazapsl. UepHbIE IBIPHI B
A/Ipax TAIaKTUK

8.9 Bcenennas. Pacmmpenne Bcenennoit. 3akon  XaO0ma.
Pazb6eranue ramaktuk. Bo3pact u paaunyc Beenennoi, Teopus
bonpmoro  B3peiBa.  Mogens  "ropsiueit  Bcenennoit".
PenukroBoe nznydenne

8.10 Macmrabnas  ctpykrypa  Bcenennoil.  Meraranaktuka.
Hepewennsie npo6iieMbl aCTPOHOMHUH

[Tpu pa3zpaboTke paboueii mporpaMMbl B TEMAaTHYECKOM TUTAHUPOBAHUH YUTEHBI
BO3MOXKHOCTH HCIIOJIb30BAHUS 3JIEKTPOHHBIX (LHU(POBBIX) 00pa30BaTEIBbHBIX PECYPCOB,
SABJIAIOIIUXCS Y4eOHO-METOANYECKUMU MaTepuagamMu (MyJIbTUMEINIHbIE TPOTPaMMBI,
AJIEKTPOHHBIE YUEOHUKH U 33JJaYHUKH, SJIEKTPOHHBIE OMOINOTEKH, BUPTYyalbHbIE JIa0OpaTOPHUH,
UTPOBBIE TPOrPAMMBI, KOJUIEKIIMU IIU(POBBIX 00pa30BaATENIbHBIX PECYPCOB), HCIIOIb3yEMbIMU
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JUTsl OOyYEHUS U BOCTIUTAHUS PA3IMYHBIX TPYII TOJIb30BaTENICH, TPEICTABICHHBIMU B
IEKTPOHHOM (TI(POBOM) BHJIE U PEATM3YIOMHUMHE TuaakTudeckue Bo3moxHoct UKT,
coJiepyKaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30oBaHUH
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