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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno ¢usnke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro 0O0IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
oOpasoBarenpHOM Tporpammbl, mpeacTaBieHHBIX B DPI'OC COO, a Ttakke ¢ ydéroMm
dbenepanpHO paboyell MporpaMMbl BOCIIUTAHHMS W KOHICIIIMM ITPETojiaBaHus Y4eOHOT O
npenmera «®du3zuka» B o00pa3oBarelbHbIX opraHu3zanusx Poccuiickoin ®Denepauuu,
peaM3yIOIIIX OCHOBHBIE 00pa30BaTebHbBIE IPOTPAMMBI.

Conepkanue mporpaMMbl 1o (pU3HMKE HAMpaBiieHO Ha (HOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHBI Mupa obOydarommxcs 10—11 kmaccoB mpu oOyueHun ux (QU3NKE Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEILHOCTHOTO moaxoaa. [Iporpamma mo dusmke
cootBeTcTBYET TpedoBanusiM GPI'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
MeTaIpeIMETHBIM pe3yibTaTaM OOYYEHHS, a TAK)KE YIUTHIBACT HEOOXOAMMOCTh Pean3aIliu
MEXIPEIMETHBIX CBA3EH (PU3MKHU C €CTECTBEHHO-HAYUYHBIMU YYE€OHBIMU NIpenMeTamu. B Hel
OTIPECIIAIOTCS OCHOBHBIC 1€ W3y4deHUs GU3NKA Ha YPOBHE CpEaHEro oOIIero
oOpa3oBaHus, IUIAHUPYEMbIE pPE3yJbTaThl OCBOEHUS Kypca (DU3UKHU: JUYHOCTHHIE,
MeTarnpeIMETHbIE, IPeIMETHbIE (Ha 0230BOM YpOBHE).

[Iporpamma 1o gpu3uKe BKIHOYAET:

e IUIAaHUPYEMBIC pe3ylbTaThl OCBOCHHUS Kypca (U3MKu Ha 0a30BOM YpOBHE, B TOM

quciie IPeIMETHBIC Pe3yJIbTAThI M0 TOJaM 00yUCHHUS;

e cojaepkaHue yueOHoro npeameta «Dusnkay 1mo rojgam o0ydeHus.

®dusrka Kak Hayka O HauOosiee OOIIMX 3aKOHAX IMPHUPOJIbI, BHICTYyMas B KadyecTBE
y4eOHOro MpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUU 00
okpyxarorieM mupe. llkompHBIN Kypc QUMK — CHCTEeMOOOpa3yIOMUn i €CTECTBEHHO-
HAaY4YHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB
W SIBIICHUH, M3y4aeMbIX XUMHEH, Ouonorueu, pusmdyeckoil reorpadueidi U acTpOHOMUCH.
Hcnonb3oBaHue W aKTHBHOE MpPUMEHEHHE (M3MYECKUX 3HAHUU OMpENessieT XapakTep H
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTMM B cQepe HSHEpPreTMKu, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TOJYyYEHHUS] HOBBIX MAaTEpPUATIOB C 33JaHHBIMHU CBOWMCTBAMH U JApyrux. M3ydenue
(Gu3MKH BHOCUT OCHOBHOM BKJIaJ B (DOPMHpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa
oOydJaromuxcs, B (HOpMHPOBAHWE YMEHUW NPUMEHSITh HAyYHBIM METOJM TIO3HAHUS TIPH
BBITIOJIHCHUU UMM y4€OHBIX HCCIICIOBAHUIA.

B ocHoBy kypca Gu3MKU JUIsi YPOBHS CpeIHEro OO0IIero oO0pa3oBaHUs IMOJIOKEH Psijl
UJIel, KOTOPbIE MOYKHO PAaCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISIETCS JIOTMUECKH 3aBEPILIEHHBIM,
OH COJEPKUT MaTepua U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET KaK BOMPOCHI KIACCUUYECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ HeW maTepualn Kypca (Gusuku oO0beIUHEH
BOKpYT (puznueckux teopuil. Begyum B kypce sBisieTcsi GopMUpOBaHUE MPEICTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. E€  peanuzanus  NOpeANnoiaraeT  MCHOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMala (PU3NYECKON HAyKH, OCMBICIEHUE CBS3M pa3BUTUS (DU3HMKHU C
pa3BuTHEM  OOIIecTBa, a TakkKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMH U
AKOJIOTMYECKUMHU MPOOIEMaMHU.

Hoes npuxnaownoti nanpaenennocmu. Kypc Gu3mku mnpeamnosaraeT 3HAKOMCTBO C
IIMPOKUM KPYTrOM TEXHHYECKUX W TEXHOJOTMYECKUX MPUIIOKEHUN HM3YYCHHBIX TEOpUU H
3aKOHOB.

Hoes skonocusayuu peannszyercsi MOCPEACTBOM BBEJICHUS AJIEMEHTOB COJIEpKaHUS,
MOCBAIIEHHBIX YKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C Pa3BUTHEM
TEXHHUKM W  TEXHOJNOrMi, a Takke OOCYyXKAeHHs  TOpobJieM  palMOHAILHOTO
TIPUPOIOTIOIB30BAHUS U IKOJIOTUUECKON 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (PU3MKU Ha ypOBHE CpeIHEro olmiero o0pa3oBaHUs
ABIAIOTCS (pu3nueckue Teopuu ((popMHUpOBaHUE NPEACTABIEHUNW O CTPYKTYpe HOCTPOEHUS
¢usnyeckoir Teopuu, posid (PyHIAMEHTAIBHBIX 3aKOHOB M TMPHUHIIMIIOB B COBPEMEHHBIX
MPECTABICHUAX O IPUPOJIE, TPAHHUIIAX TPUMEHUMOCTH T€OPUH, AJIs OMMMCAHUS €CTECTBEHHO -
Hay4YHBIX SIBJICHUN U IPOLIECCOB).

CuCTEeMHO-IEATEIFHOCTHBIN MOAXO0M B Kypce (DM3MKH peajn3yercs MpexkIe BCEro 3a
CU€T OpraHu3alliu S3KCIEPUMEHTAIbHOM JesTeNbHOCTH oOydaromuxcs. s 6a30Boro
YpOBHSI Kypca (M3UKH — 3TO HCIOJH30BAHHE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U Ja0OPAaTOPHBIX padOT, KOTOpbIE B IporpaMMe mno (pusuke oObeIUHEHBI B
OOIIMI CHHCOK YYEHHMUYECKHUX MpPaKTHUYEeCKUX paboT. BblieneHune B ykazaHHOM IMepedHe
7a00paToOpHBIX pabOT, TPOBOAMMBIX JJIsi KOHTPOJII U OLEHKH, OCYIIECTBISETCS
yJacTHHUKaMU 0Opa30BaTEIbHOIO IMpoLecca HCXOAs U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHuss kaOuwHeta ¢(usuku. [Ipm sTomM obOecreumBaeTCsi OBIagEHUE OOYJAOIIMMHUCS
YMEHHUSMH TPOBOANTH KOCBEHHBIC M3MEPEHHS, MCCICAOBAHUS 3aBUCHUMOCTEH (U3NYECKUX
BEJINYUH U MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonblioe BHUMaHuE yAENseTcsl PEIICHUI0 Pacu€THBIX M KAauyecTBEHHBIX 3ajad. llpu
ATOM JUIsl pacU€THBIX 3a7]ad MPUOPUTETOM SIBIIIIOTCA 3a/1a4Ml C SIBHO 33JaHHOM (hHU3MUYECKOM
MO/IENbIO, MTO3BOJISIOLINE TPUMEHSTh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
pasziena Kypca, Tak U MHTEIpUpPYs 3HAHMS U3 Pa3HbIX pa3/eioB. s KauecTBEHHBIX 3ajad
MPUOPUTETOM SIBIISIIOTCSA 33JaHUsT HAa OOBSICHEHHE MPOTEKaHHUS (PU3MUECKHX SIBICHUN H
IPOLIECCOB B OKPYXKAIOLIEH KU3HU, TpeOyrole Bbioopa GrU3nuecKoil MOJIENH sl CUTYalluH
MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DGI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecreyeHnIo yueOHOro mpouecca 0a3oBblil YpOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHus TOMKEH U3y4aThCs B YCIOBUSAX MPEeIMETHOTo KabuHeTa (PM3UKHU WIH B
YCJIOBUSIX HMHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €eCTECTBEHHO-HAy4yHOro uukia. B
KaOuHeTe (QU3MKU JOHKHO OBbITh HeoOXonumoe JabopaTopHOe OO0OpyAOBaHHE IS
BBITIOJIHEHUSI YKa3aHHBIX B MporpamMme Mo (U3MKe yYEHMYECKUX MPAKTUYECKUX PaboT U
JEMOHCTPALIMOHHOE 000PY10BaHUE.

JlemoHCTpalinoHHOE 00OpyaoBaHue (HOPMHUPYETCS B COOTBETCTBHUH C MPHUHIIMIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M OOECIEeYMBAET MOCTAaHOBKY MEPEUMCICHHBIX B MPOTrpaMme



1o (pU3UKE KIIOUEBBIX JEMOHCTPALUN JIJIsl UCCIICIOBAHMS U3y4aeMbIX SBICHUH U TIPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEH Uil.

JlabopaTtopHoe 000pyqOBaHUE JIJIsl YYEHUYECKUX MPAKTUYECKUX padoT popMHUpYyeTCs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M 00OECIEUHUBAETCS B PACUETE OJAHOIO KOMILUIEKTAa HA JBYX
oOyuaronuxcs. TemaTHueckre KOMIUIEKTHI Ja0OpaTopHOro OOOpYAOBaHUS JIOJKHBI OBITh
MOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BAHUM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJI€ HU(POBBIX Ja00paTOpUil.

OCHOBHBIMHM LIEJISIMHA U3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

dbopMupoBaHue WHTEpeca W CTpPeMJICHHS OOyJaloUMXcs K HAyYHOMY H3YYCHHIO
IPUPOJIBI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJe TO3HaHWA U (OPMUPOBAHUE
UCCIIEIOBATEIBCKOT0 OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

¢opMHUpOBaHHME HAyYHOIO MHMPOBO33PEHMS Kak pe3ylbTara HW3y4yeHHs OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopmupoBaHue yMEHUH OOBACHATH SIBICHUS C HCHOJIb30BAaHUEM (PUIMUECKHUX
3HAHWH U HAYYHBIX JI0KA3aTEIIbCTB,;

dopmMupoBaHue TpPEACTaBICHUW O poiau GU3MKH AN Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHne 3TUX 1eneil 00ecreurnBaeTcs PelieHUeM CIENYIOUX 3a7ad B IPOLEcce

M3y4YeHUs Kypca (GU3UKU Ha YPOBHE CPEAHET0 OOIIEro 00pa3oBaHMUs:

NpUOOPETeHUE CHUCTEMBbl 3HAaHUKA 00 O00mux (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUAX, BKIFOUAsS MEXaHUKY, MOJICKYJIIPHYIO (DU3UKY, SJICKTPOIUHAMHUKY,
KBaHTOBYIO (PM3UKY U 3JIEMEHTHI acCTPO(PHU3UKH;

dbopMHUpOBaHUE YMEHHA TPUMEHATH TEOPETHUCCKHE 3HAHUS U1 OOBSICHCHHUS
bU3NYECKUX SBJICHUW B MPUPOJE W JUIA TNPUHATHS TPAKTHYCCKUX PEIICHUHA B
MMOBCEIHEBHOU KM3HH;

OCBOCHHE CMOCOOOB pEIICHUS PA3IMYHBIX 33/7a4 C SBHO 33JaHHOM (U3MYECKOM
MOJIEbIO, 3a7ad, MOJPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3JaHue (PU3NUECKON
MOJIeJH, aICKBaTHOM yCJIOBHSM 3a]1a4u;

NOHUMaHuEe QU3MUECKUX OCHOB U MPHUHIIUIIOB JIEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMU  CaMOCTOATENLHOTO  IUIAHUPOBAaHUST U MPOBEACHUS
GU3NYECKUX  OKCICPUMEHTOB, aHaIW3a ®W  HHTEPHPETanud  WHHOPMAIHH,
OTIpe/IeNICHUs] TOCTOBEPHOCTH MOJIYUEHHOT'O PE3yibTarTa;

CO3[JaHUE YCJOBUW Ui Pa3BUTUS yMEHUH MPOEKTHO-MCCIEAO0BATEIHCKOM,
TBOPYECKOU IEATEIIBHOCTH.

CBSI3b C PABOUYEH IIPOI'PAMMONI BOCITUTAHUS HIKOJIbI
Peanuzanust BOCUTATENBHOrO MOTEHIIMANA YPOKOB (PU3UKU (YPOUHOU JIEATETBbHOCTH,

ayIUTOPHBIX 3aHATUH B paMKax MaKCUMalbHO JOMYCTUMOW Yy4eOHOW Harpy3KkH)
IPEAYyCMaTPUBAET:



- MAaKCHMaJIbHOE WCIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COIEpKaHUS
YpOKOB i (OpMHUpOBaHHSI Yy OOYYAIONMIUXCSI POCCHHCKUAX TPATUIIMOHHBIX JYXOBHO-
HPABCTBEHHBIX U COLMOKYJIBTYPHBIX IIEHHOCTEH, POCCUUCKOT0 UCTOPUUECKOT0 CO3HAHUS Ha
OCHOBE HCTOPUYECKOTO IMPOCBEIICHUS; TO00pP COOTBETCTBYIOIIETO COACPKAHUS YPOKOB,
3aJlaHui, BCIIOMOTaTEIbHBIX MAaTEPHUAIIOB, TPOOJIEMHBIX CUTYAIMH JJ11 00CYXICHUI;

- BKJIIOUEHHE B COJCPKAHUE YPOKOB IEIEBBIX OPUEHTHUPOB PE3YyJIbTATOB BOCIIUTAHMUS,
WX Y4eT B ONPEACIICHUHA BOCITUTATEIBHBIX 33]1a4 YPOKOB, 3aHSATHH;

- BBIOOp METOJIOB, METOJIWK, TEXHOJIOTUM, OKAa3bIBAIOIINX BOCHUTATEIHHOE
BO3/ICIICTBHE HA IMYHOCTh B COOTBETCTBUH C BOCIIUTATEIHHBIM UCAIOM, IIEbIO U 3aa4aMHU
BOCIIMTAHMS, 1IEJICBBIMH OPUCHTHPAMHU PE3YJIbTaTOB BOCIIMTAHMS; PEATM3AIUI0 TIPUOPHUTETA
BOCIIUTAHUS B YU€OHOU JESITEILHOCTH;

- TIPUBJICUCHHE BHHMAaHUS OOYYAIOIIMXCSA K IIEHHOCTHOMY acIleKTy H3y4aeMbIX Ha
ypOKax MpeIMETOB, SIBICHUU W COOBITHI, MHUIMUPOBAHUE OOCYXIAEHUH, BbICKa3bIBaHUN
CBOETO MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K W3y4aeMbIM COOBITHSIM,
SBJICHUSAM, JIUIAM;

- TpUMEHEHUE HHTEPAKTUBHBIX (GopM yuyeOHOM paboThl — HHTEIUIEKTYaJbHBIX,
CTUMYJIMPYIOIMHUX TMO3HABATECIIbHYI0O MOTHBAIIMIO, UTPOBBIX METOAMK, JUCKYCCHM, MArOIINX
BO3MOXXHOCTb ITPUOOPECTU OIBIT BEJECHUS KOHCTPYKTHUBHOTO AMANOra; rpynmnoBOil paboThI,
KOTOpasi yYUT CTPOUTH OTHOIICHUS W JICMCTBOBATh B KOMaHE, CIIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIIIJICHUS;

- moOyXXJieHne 00ydJaronuxcs coOJIt01aTh HOPMbI TMOBEJICHUS, MpaBUiia OOLIEHUS CO
CBEPCTHUKAMH W TIEJAarOTHYECKUMU PAOOTHHKAMH, COOTBETCTBYIONIUE YKIJIATY IIKOJBI,
YCTaHOBJICHUE U TIOJIJIEPIKKY T0OpOKenaTeIbHOM aTMochepsl;

- OpraHU3alMI0 HACTABHUYECTBA MOTUBHUPOBAHHBIX M SPYAUPOBAHHBIX 00YyUYaAIOIIUXCS
HaJ] HEYCIICBAIONIMMH OJIHOKJIACCHMKAMH, B TOM YHCJIE C OCOOBIMH 0Opa3oBaTEIbHBIMH
NOTPEOHOCTAMH, JAIONIET0 00YYaIOIUMCS COIMAIbHO 3HAYMMBIN OMBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIH;

- WHHUIIMUPOBAHWE W TIOJJCPIKKY HCCIICIOBATEIHCKOW JNEITEILHOCTH 00 YJaroIuXcs,
TJIAHUPOBAHUE M BBHITIOJHEHNE WHAWBUAYAJIbHBIX U TPYIIOBBIX MPOCKTOB BOCHUTATEIHHON
HAIPABJIEHHOCTH.

PesynbTaThl enuMHCTBA Y4eOHOW M BOCHUTATEIBHOM JESITEILHOCTH OTPAXKEHbI B
pasnene pabodeil mporpaMmbl «JIMYHOCTHBIE pPE3yNbTAThl M3YYECHHS Y4EOHOrO TMpenMera
«Du3nKa» Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs.

Ha u3ydenue pusuku (6a30BbIM ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHMS
orBonutcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 vacos (2
gyaca B HEJIETIIO).

[Ipennaraemsplii B mporpamMme mo (U3HKE NEpEeUeHb JTa00paTOPHBIX M MPAKTUUECKUX
paboT SIBISIETCS PEKOMEHJIOBAHHBIM, YYHTEINb JEJaeT BbIOOP MPOBEACHHS J1a00OpaTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00y4aromuxcsl.

COJEPXXAHUE OBYUYEHUA

10 KVIACC



Pa3gen 1. ®usuka v MeTOAbI HAYYHOI' O IO3HAHUS

du3nka — HayKa o npupojae. Hayunble MeTOAbl MO3HAHUSA OKpYKaromero mupa. Ponb
AKCIEPUMEHTA U TEOPUH B MPOIIECCE TO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (hU3BHUKE.

MopnenupoBanre (QU3MYECKUX SBIEHUHM MW mOporeccoB. HayuHble THIOTE3BI.
®duznueckre 3aKOHbI U TEOpUU. [ paHUIbl TPUMEHUMOCTH (HU3HUYECKUX 3aKOHOB. [IpuHnmn
COOTBETCTBHUS.

Ponmp m mecto ¢usuku B (HOpMHUPOBAHWK COBPEMEHHOW HAyYHOW KAapTUHBI MHpA, B
MPAKTUYECKOMN NEATENbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBsie ¥ MUQPPOBLIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUNUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBHKeHUE. OTHOCUTEIBLHOCTh MEXaHWYECKOro JBrkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepuagIbHOM TOYKH, UX TIPOEKIIMU HA OCHU CUCTEeMbl KoopauHat. ClioXeHue nepeMenieHui
Y CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHEWHOE ABUXKeHUE. [ paduky 3aBUCUMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IIyTHU U NIEPEMEILICHUSI MaTEPUAIIbHON TOYKHU OT BPEMEHU.

CpoOogHoe majieHue. Y CKopeHrue cBOOOHOTO TaICHHMS.

KpuBonmuHeliHOe nBuXeHHE. [[BH>KEHME MaTepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW IO MOJAYJI0 CKOPOCTBIO. YTIIOBAsi CKOPOCTh, JIMHEWHas CKOpocThb. Ilepuon u
yacToTa oOpatieHus. LleHTpocTpeMUTenbHOe YCKOpPEHHE.

TexHuueckne YCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETD, JIBUKECHHUE
CHApsJIOB, LIEMTHBIE U PEMEHHBIC EPEIAUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTFOCTPALIMS KHHEMATHYECKUX XapAKTEPUCTHUK JIBUKECHUS.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO31yXe U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HabGronenne nBrkeHus Tena, OpOIIEHHOTO TTOI YTIJIOM K TOPU30HTY W TOPU30HTATIBHO.

N3mepenue yckopeHusi CBOOOAHOTO MaICHU.

HamnpasneHnne cCkopocT npu ABUKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamopuule pabonul

N3ydeHne HEpaBHOMEPHOTO IBUKEHHUS C LIEJIbIO OMPEAECTIEHNUS] MTHOBEHHOM CKOPOCTH.

HccrnenoBaHne  COOTHOLIEHWSI  MEXIYy  NOYTSAMH, DIPOUACHHBIMHA  TEJIOM 34
MIOCJIE/IOBATENIbHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUXKEHUHU C
HAYaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yueHune IBUKEHUS IapUKa B BA3KOU KUIAKOCTH.

N3ydyeHue nBuxkeHus Tejia, OPOIIEHHOI0 TOPU30HTAILHO.

Tema 2. /lunamuka



[Ipunonn otHocutenbHOCcTH ['aymmnes. llepBeit 3akoH Herotona. MuepumanbHbie
CUCTEMBI OTCUETA.

Macca tema. Cwuna. Ilpunimun cynepno3uuuu cwi. Btopont 3akon Herotona miid
MaTepualbHOM TOYKHU. TpeTuii 3akoH HbIOTOHA [T MaTepUalIbHBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tspkectd. [lepBas kocMuUYecKasi CKOPOCTb.

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

Tpenue. Buasl Tperus (mokosi, ckonbkeHus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJNbXEHHS U cwia TpeHus mokos. Koaddumument tpenus. Cuia
CONPOTHUBIICHHS NIPU ABUKEHHUH TEJIA B JKUIKOCTH WM Tas3e.

[ToctynarenbHOE U BpalaTesibHOE ABM)KEHHE a0COMIIOTHO TBEPAOTO Tea.

MOMEHT cuibl OTHOCHUTENIBHO OCH BpamleHus. [lnedo cumibl. YcimoBus paBHOBECHS
TBEPIOro Tena.

TexHnueckne ycTpOWCTBA M NPAKTUYECKOE IMPUMEHEHUE: MOAIIWITHUKH, JIBHKECHUE
HCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUUH.

CpaBHEHUE Macc B3aUMOJIEUCTBYIOIIHX TEIL.

Bropoii 3akoH HeroToHA.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT 1e(hOpMAaLIUH.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM MOABEME U TTaJICHUU.

CpaBHeHUE CUJI TPEHUS ITOKOS, KAUEHUS M CKOJIbKECHHUS.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, rabopamophule pabonvl

N3yuenue ABM>XeHUs OpycKa IO HAKJIOHHOM MIIOCKOCTH.

HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIUX B NPYKUHE U PE3HHOBOM
oOpasiie, ot ux aedopmaruu.

HccnenoBaHne ycaoBUI paBHOBECHUS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynbec MatepuaibHOM TOUKH (TeNa), CACTEMBI MaTepUaIbHBIX TOUEK. IMIyJIbC CHITBI
Y U3MEHEHHE UMITYJIbCA TeJa. 3aKOH COXPAaHEHUSI UMITYJIbca. PeakTHBHOE NBUKEHUE.

Pabota cusbl. MOIITHOCTB CHJIBL.

Kunernueckas sHeprus matepuanbHoM ToUkd. Teopema 00 U3MEHEHMM KMHETUYECKOU
DHEPIUHu.

[lorenumanbHast sHeprud. lloTeHuuanbHass >HeEprust ymnpyro JnepopMUpoOBaHHOU
npyxunsbl. [loTeHnuanpHas sHeprust Teaa BOJIM3U MOBEPXHOCTH 3€MIIH.

[loTeHManbHble U HEMOTEHLUHANbHBIE CUJIbl. CBA3b PabOThl HEMOTEHUHUAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOW 3HEPrMM CHUCTEMBI TE€l. 3aKOH COXPAHEHUsS MEXaHWYECKOU
SHEPIUHu.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHu4eckne yCcTporucTBa U NPAKTUIECKOE TPUMEHEHUE: BOAOMET, KOIIED, MPYKUHHBIN
IIUCTOJIET, IBM)KCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[lepexoa noTeHUIMAIBLHOM SHEPTUHU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, 1abopamopHsie pabomoi

N3ydyeHue aOCOIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBA3M pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHMYECKOM 3HEpruM Teia Ha
IPUMEPE PACTSHKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekysipaasi pusnka 1 TEPMOIUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUU M HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwxkenue. uddysus.  Xapaktep — IBMKEHUS U
B3aUMOJICHCTBHS YacTHI] BelecTBa. MoJieu CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TEH U
OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX Mojeiei. Macca u pa3Mepbl MOJEKYIL
KomnuecTBo BemecTBa. [loctosanas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ namepenue. [llkana remneparyp Lenbcus.

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOpUHU
UJeaqbHOro ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOW SHEpPruu
TEIUIOBOrO JBWKEHUsA vactull rasa. lllkana rtemneparyp KenbBunHa. I'a30BbIE 3aKOHBL.
VYpasuenne Menaeneesa—Kianeiipona. 3akon [anerona. M3onponeccsl B HAEaIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. ['paduueckoe TMpeACTaBICHHE HW30MPOIIECCOB:
M30TepMa, U30X0pa, u300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbIThl, J10Ka3bIBAIOIIME IJUCKPETHOE CTPOCHHME BEUIECTBA, (ororpaduu MOJIEKyI
OPraHNYECKUX COCTUHECHUM.

OmnbITel 10 U Py3Un KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JABUKECHHUSI.

Mogens onbita IITepHa.

OMBITHI, 10KA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUSI.

Moaenb, WILTIOCTPUPYIOIIAs TPUPOY JABJICHUA ra3a HA CTEHKU COCYAa.

OMnbIThI, WILTIOCTPUPYIOLIKE YPABHEHHE COCTOSHUS UI€aJIbHOIO ra3a, N30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonul

Omnpenenenrie Macchl BO3AyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpEHUN 00bEéma
KOMHATBI, IaBJICHHS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKTy ITapaMeTpaMu COCTOSIHUS Pa3pe:KeHHOT 0 Trasa.

Tema 2. OcHoevl mepmoouHamuKku



TepmonnHamuueckas cucteMa. BHYTpEHHsIsI DJHEPrUusl TEPMOJAUMHAMUAYECKOW CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KoauuecTtBo TemioTsl M pabora. BHYTpeHHsAs sHeprus
OTHOATOMHOI'0 HMIEaIbHOTO Ta3a. BuIbl Teruonepenadyu: TEMIONPOBOAHOCTb, KOHBEKIIUS,
M3JIydeHUe. Y IeIbHas TEINIOEMKOCTh BelecTBa. KonnuecTBo TEMIOTHI TP TEIIONEpeIaye.

[Tonsatue o6 anuabatHoM mporecce. IlepBblil 3akoH TepMmoauHamuku. [Ipumenenue
MEPBOro 3aKOHA TEPMOJMHAMUKHU K H3omporeccaM. ['paguueckas nHTEepnperanus padOThI
rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpaTuMoCTh MpoIeccoB B MPUPOJIE.

TeroBble MamuHbl. [lpuHIMOBL ASHCTBUS TErUIOBbIX MamuH. [IpeobGpasoBanus
SHEPrUM B TEIJIOBBIX MamuHax. Koad¢uiueHT mone3Horo AEHCTBUS TEIIOBOW MAIIMHBI.
[Mukn KapHo u ero kod(pQUIMEHT MOJE3HOr0 AEHCTBUS. ODKOJIOTHYECKHE MPOOIeMbl
TEIJIOOHEPTETUKHU.

Texnuyeckne ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHUE: JBUIareilb BHYTPEHHETO
cropaHusi, ObITOBOI XONOAMILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTPEHHEW SHEPruM Teja MPU COBEPLIEHUH padOThI: BBUIET MPOOKU U3
OYTBIJIKM TIOJI JEHCTBHEM CXKaTOro BO3JlyXa, HarpeBaHUE >(Pupa B JATYHHOU TPyOKe MyTEM
TpeHus (BUACOAEMOHCTpPALIUs).

M3MeHeHne BHYTpEHHEN dHEPruu (TeMrnepaTyphbl) Tejla Mpy TEIonepeaaye.

OneIT 0 a1a0aTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM ).

Mognenn mnapoBoii TypOWHBI, JABHUraTelii BHYTPEHHETO CrOpaHUs, pPEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenne ynenbHON TeIIOEMKOCTH.

Tema 3. Azpecamusvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanrie u KoHAeHcauus. Mcmapenue u kuneHue. AOCOIIOTHas U
OTHOCUTENIbHAsI  BJIAXKHOCTb  BO3Ayxa. HacelmeHHeld map.  YaenpHas — TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPhl KUIIEHUS OT 1aBJICHMUS.

Teépnoe Tteno. Kpucrajuimueckue u amopdHble Tena. AHHM30TPONUS CBOMCTB
kpuctaymoB.  JKunkume  kpuctauiel.  CoBpeMeHHble — marepuansl.  [lnaBineHue w
KpUcTaju3anus. Y AesbHas Teriora masieHus. Cyomumanus.

VYpaBHeHuUe TEII0BOro OajiaHca.

TexHu4ecKkne yCcTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: THTPOMETP M IICUXPOMETP,
KQJIODUMETP, TEXHOJIIOTMM IIOJIYyYEHHUs COBPEMEHHBIX MAaTepUualioB, B TOM 4YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX MapOB.

Kunenune npv moHWKEHHOM J1aBJICHUH.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmronenrie HarpeBaHus U MJIABJIEHUS! KPUCTAITMYECKOTO BEUIECTBA.

JleMoHCTpanus KpuCcTaJuIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi



I/I3MepeHHe OTHOCHUTEIbHOM BIaXKHOCTH BO3aYyXa.

Pa3znen 4. diaekrpoauHaMukKa

Tema 1. Inekmpocmamuxa

OnekTpuzanus TeNl. OJEKTpUYeCKWd 3apsia. [Ba BuAa SIEKTPUYECKUX 3apsiioB.
[IpOoBOJHUKM, IUANEKTPUKUM M TOJYIPOBOAHUKH. 3aKOH COXPAHEHUS AJIEKTPUYECKOIrO
3apsaa.

B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHblii 3JIEKTpUYECKHN — 3apsii.
Onextpudeckoe noisie. Hanpsx€HHOCTh 3nexkTpuueckoro noiis. IlpuHumn cynepnosuuuun
AIEKTPUUYECKUX MoJei. JINHUM Hanps>)KEHHOCTH 3JIEKTPUUECKOTO TMOJIS.

PaGora cunm anektpocraruueckoro mnojisi. IloteHnuan. Pa3HocTh MOTEHIMATIOB.
[IpoBoAHMKM W  AWDJIEKTPUKA B  DJIEKTpOCcTaThUueckoM moje. Jludsnexkrpuyeckas
POHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncaTtop. DneKTpoEMKOCTh MIOCKOr0 KOHJIEHCATOpa. DHEPrus
3apsSKEHHOr 0 KOHJEHCATOopa.

TexHuyeckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHHE: 3JEKTPOCKOI, 3JIEKTPOMETP,

AIEKTPOCTATUYECKAS 3aIlnTa, 3a3E€MJICHHE 3IEKTPONPUOOPOB, KOHJIEHCATOD,
KOIIMPOBAJIbHBIN amlllapar, CTPYHHbBIA IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIUI AEHCTBUS 3JIEKTPOMETPA.

B3anmoperncTBue Ha3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJIE 3APSIKEHHBIX TEIT.

IIpoBOIHMKH B 3JIEKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIM3JIEKTPUKY B JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIOMIAJA IUIACTHUH,
PACCTOSTHUSI MEXKIY HUMU U JUAIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOr0 TOKa. VCTOUHUKH
ToKa. Cuna Toka. I1oCTOAHHBIN TOK.

Hanpsxenue. 3akoH OMa 17151 y4acTKa LETH.

DIIEKTPUUYECKOE CONPOTHUBJICHUE. VY nenpHOE CONPOTHBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapaILICIBHOE, CMEIIAHHOE COSIUHEHNE IPOBOIHUKOB.

PaGora anekrtpuueckoro toka. 3akoH Jkoyns—JleHiia. MOIIHOCTh 3JEKTPUUECKOTO
TOKa.

DNEeKTpOABMKYIIAsA CHJIa U BHYTPEHHEE CONMPOTUBIICHWE UCTOYHHMKA TOKA. 3aKoH Oma
JUTSI TIOJTHOM (3aMKHYTOM) 2JieKTprudecKon 1enu. KopoTkoe 3aMblKaHue.

DJIEKTpOHHAs TMPOBOAUMOCTb TBEPABIX METAJIOB. 3aBUCHUMOCTb CONPOTUBJICHUS
METAJJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.



DnekTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku. CoOCTBEHHass W NpUMECHas MPOBOJAUMOCTb IOJIYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoaa. IlonynpoBoIHUKOBBIE TPUOOPBHI.

DONEeKTpUYECKUd TOK B PacTBOpaxX M pacijiaBax 3JEKTPOJIUTOB. DJIEKTPOIUTHUECKAs
JUCCOLMALNSL. DIEKTPOIH3.

DNeKTpuuecKuid TOK B Tra3zax. CamMOCTOATENBHBIM M HECAMOCTOSITENBHBIN pa3psii.
Momnnus. [Inazma.

TexHuyeckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: aMIEpPMETP, BOJIBTMETD,
peocTar, HMCTOYHUKH TOKA, JJIEKTpOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIE
npuOOpBl, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH TUOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
NOJIYIPOBOAHUKOBBIN THOJ, rajbBaHUKA.

Llemoncmpayuu

M3mepeHne cuibl TOKA U HAIIPSKEHMUSL.

3aBUCUMOCTb COIPOTHBJIEHUS] LWJIMHIPUYECKUX IMPOBOJHUKOB OT JJIMHBI, IUIOIIAIN
MONEPEYHOr0 CEUECHUS U MaTepuaa.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpssiMoe n3MepeHne 3IEKTPOABUKYILIEN CHIIbl. KOPOTKO€E 3aMBbIKaHHE TATbBAHUYECKOT O
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBJICHHS] METAIJIOB OT TEMIIEPATYPBHI.

[IpOoBOAUMOCTB 3JIEKTPOIHUTOB.

HckpoBou paspsia ¥ MPOBOAMMOCTB BO3AyXa.

OAHOCTOPOHHSS MPOBOJUMOCTh AUOA.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3ydeHune cCMEIIaHHOrO COEAMHEHUS] PE3UCTOPOB.

N3mepenre 3NIEKTPOABMAKYILEH CHJIbI HMCTOYHHMKA TOKAa W €ro BHYTPEHHErO
COIPOTHUBIICHHSI.

HaOmronenue anextpoiusa.

MexnpeameTHbie CBA3H

N3yuenue kypca (usuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C Y4ETOM
COJIEPKATEIIbHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTHK{, OWOJIOTHMU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvle nousimusi, CBA3aHHBIE C U3yYEHHUEM METOJIOB HAyYHOTO MO3HAHMSL:
ABJICHUE, HAay4HbI (DaKT, rurnotes3a, (pu3nyuecKas BEITUYMHA, 3aKOH, TEOpHUs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIECIIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHMH, JMHeWHas ¢QyHKuus, mnapabdona,
runepOona, ux rpa@ukd M CBOWCTBA, TPUTOHOMETPUYECKHME (PYHKIMHU: CHUHYC, KOCHUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIINH
Ha OCH KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mexanwdeckoe MBIDKCHHE B JKMBOW mpupoae, auddys3us, OocMoc,
TEMI00OOMEH JKHUBBIX OpPraHu3MoB (BUABI TEIUIONEpENayd, TEIMJIOBOE pPAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KMBOU MPUPOJIE.



Xumus: JTUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, MKUIKOCTEW U Ta30B,
ANEKTPUUECKHE CBOWCTBA METAJLJIOB, 3JIEKTPOJIMTUYECKAs TUCCOIMAlNs, TAIbBAaHUKA.

l'eocpaghus: BNaxXHOCTh BO3/1yXa, BETPbL, OAPOMETP, TEPMOMETD.

Texnonocusn: mnpeoOpa3oBaHWE JBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB, VYUET
TPEHUs B TEXHHUKE, MOAIIMITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUSI UMITYJIbCA B TEXHUKE
(pakera, BOIOMET W JApyrue), JBUTATEIb BHYTPEHHETO CropaHus, MapoBas TypOuHA,
OBITOBOM XOJOAWJILHUK, KOHJIULIMOHEDP, TEXHOJIOTHH MOIYYEHUSI COBPEMEHHBIX MaTEPHAJIOB,
B TOM YKCJIE€ HAHOMAaTepHaJlOB, W HAHOTEXHOJIOTHUH, DJIEKTPOCTATUYECKAsl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NpPUHTEP, DIEKTPOHArpeBaTesIbHbIC
npuOOpBbI, JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. daekrponuHaMuKa

Tema 3. Maznummnoe noJe. I1eKmMpoOMaZHUMHAA UHOYKU U

ITocTosiHHBICE MarHuThl. B3auMoaelcTBHE IMOCTOSHHBIX MarHMTOB. MarnuTHOE IIOJIC.
Bekrop marmuTHOM wuWHAyKUMHW. [IpUHOMN Cynmeprno3uiyMy MArHUTHBIX MoJied. JIuauu
MarHuTHOW MHAYKIMHU. KapTuHa MTMHUNA MarHUTHOM MHAYKIIMA MOJISL IOCTOSHHBIX MAarHUTOB.

MarauTHoe 10j1€ TPOBOAHKKA ¢ TOKOM. KapTuHa NMHUM MHIYKIMHA MAarHUTHOTO IO
JUIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOIHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaecTBre NPOBOIHUKOB C TOKOM.

Cuiia Amniepa, €€ MOyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ Moaylb W HalpaBlieHUE. J[BM)KEHUE 3apsSyKEHHOM 4YacTUIBI B
OJTHOPOJTHOM MarHuTHOM Tosie. Pabora cuiel Jlopenta.

SIBeHne HNEKTPOMATHUTHOM WHAYKUMHU. IIOTOK BEKTOpa MAarHUTHOW WHIYKIHH.
DJIEKTPOABMIKYIIAS CUJIA MHAYKIIMU. 3aKOH JIEKTPOMarHuTHOW uHaykuuu dapajes.

BuxpeBoe snekTpudeckoe mose. IIEKTPOABMKYINAS CUJia UHAYKIIMU B MPOBOJHUKE,
JBHOKYILIEMCS IOCTYNATENbHO B OTHOPOJTHOM MAarHUTHOM IIOJI€.

IIpasuio Jlenna.

NHIyKTUBHOCTD. SIBJICHME CAaMOMHAYKIIMU. DJIEKTPOABHKYIIAS CHJIA CAMOUHIYKIIWH.

DHeprusi MarHUTHOTO TOJISI KATYHIKU C TOKOM.

DJIIEKTPOMarHuTHOE MOJIE.

TexHn4yeckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: MOCTOSHHBIC MAarHHUTHI,
BJIEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUI, UHIYKIIMOHHAS
11€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHUE JICKTPOHHOI'O My4YKa MAarHUTHBIM TIOJIEM.

JIMHUY UHAYKIUY MAarHUTHOTO TOJIS.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.



[evicrBue cunsl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHrEe ANEKTPOMATHUTHOW HHAYKITUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  JJICKTPOABMIKYIIECA CHJIBI HWHAYKIAH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOI'O IMOTOKA.

SIBrieHnEe cCaMOMHIYKIINH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3ydeHnne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue neiCcTBUS MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHIYKIIMU.

Pa3znen 5. Konebanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbLE KONEOAHUA

Konebarenpnass cuctema. CBoOOomHBIE MexaHWUeckue Kojebanus. [ apMoHHueckue
konebanus. Ilepumon, wacrora, ammuutyaa u ¢aza koneOaHuid. [IpyXKMHHBII MasSTHUK.
MaremaTudyeckuii MasATHUK. YpaBHEHHE TapMOHHUYECKuX KoseOanuii. IIpeBparieHue
SHEPTUU MPU TAPMOHUICCKUX KOJICOAHUSX.

Konebarenpublii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B HCAITHHOM
KOoJieOaTeIbHOM KOHTYpe. AHAJIOTUSI MEXAY MEXaHWYECKUMH M DJIEKTPOMarHUTHBIMHU
koneOanuamu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHS DHHEPrUd B  HJI€AJTHLHOM
KoJ1eOaTeIbHOM KOHTY]E.

[IpeacraBnenue O 3aTyXamolUX KoJieOaHMSX. BBIHYXJIEHHbIE MEXaHUUYECKHUE
kosneOanus. Pezonanc. BeiHy)I€HHBIEC 2JIEKTPOMAarHUTHBIE KOJI€OaHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U ACHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAPSHKEHUS.

Tpauncdopmarop. [IpousBoacTBo, mepenada u MOTPEOICHUE IICKTPUICCKON SHEPTUH.
DKOJIOTUYECKHE PUCKH IIPU MPOU3BOACTBE 3IJIEKTpO3Hepruu. KynbTypa HCIONIB30BaHUS
AJIEKTPOIHEPTUU B OBCEHEBHOM JKU3HHU.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHME: SJIEKTPUUECKUU 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JIMHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue  mapamMeTpoB — KosieOaTenbHOW  cHUCTeMbl  (NMPYKUHHBIA  WJIH
MaTeMaTUYECKUIl MasSTHHK).

Habmonenue 3aTyxaromux Kojae0aHu.

HccnenoBanue CBOMCTB BBIHYKAECHHBIX KOJICOAHUIA.

Hab6mronenne pe3onanca.

CBOOOTHBIE DIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuworpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HaANpsDKEHUS OT BPEMEHM) JUIs
AIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onaHC mipu mociie10BaTeIbHOM COEAUHEHUN PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb JIMHUU 3AEKTPONepe1ayuu.



Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HccnenoBanue 3aBUCUMOCTH TEpUO/A MajbIX KOJEOAHWM Tpy3a Ha HUTU OT JUIUHBI
HUTH U MacChl Tpy3a.

HccnenoBanue MNEPEMEHHOIO0 TOKa B LEMH M3 MOCJIEIO0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAZHUMHbLE 60JIHbL

Mexannueckue  BOJHBL,  ycioBHsL — pacnpoctpaHeHusi.  Ilepumon.  Ckopocthb
pacnpocTpaHeHusl U JjIMHa BOJIHBL. [lonepeunsie U npoaosibHble BOMHBL. MHTepdepeHius u
nudpakIus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [' pomkocTs 3Byka. Bricota Tona. TemOp 3ByKa.

DJIeKTPOMAarHUTHBIC BOJHBL. Y CJIOBUSI U3TYUCHHS DJICKTPOMArHUTHBIX BOJIH. B3auMHas
opueHTanusi BeKTopoB E, B, V B anektpoMaruutHoi BosiHe. CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHE, TMpeloMIIeHUe, Nospu3auus, audpakius, uHrepdeperius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[I[lkana >MeKTPOMAarHUTHBIX BOJIH. [[pMeHEeHHNE ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHOMIBI pagUOCBA3HU U TENEBUACHU. Panquonokamnusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHU4eCcKHue yCTPOUCTBA U MPAKTUIECKOE MPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEAUIIMHE, pajap, paaguonpuéMHUK, TEICBU30D,
anTeHHa, tenedoH, CBU-neys.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacpPOCTPaHEHUE TIOTIEPEYHBIX U MPOJTOTBHBIX BOJH.

KoneOmromeecs: Te10 Kak HCTOYHHK 3BYKa.

HaGmronenrie oTpaskeHus U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne naTepdepeniinu u qudpakini MEXaHUIECKUX BOJTH.

3BYKOBOI1 PE30HAHC.

HaOmionenue cBsi3u TPOMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM W YacTOTOM
KOJIeOaHUH.

HccnegoBaHne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, MPEIOMIICHUE,
noJsipusanys, Tudpaxius, HHTepdepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsMolMHENHOE PAcIpPOCTPAHEHUE CBETA B OAHOPOIHOU
cpene. JIyd cBera. ToueyHbIi HICTOYHUK CBETA.

OtpaxkeHue ceta. 3aKOHBI OTpakeHHUsl cBeTa. [locTpoeHne n300pakeHUil B IIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS cBeTa. AOCOJIOTHBIA TMOKa3aTeb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yron moJIHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcust ceeta. ClioxkHBIN cocTaB 6enoro cBera. LIBer.



CoOuparomue M paccewBaronue JIUH3bL. ToHKas nuH3a. POKYCHOE pacCcTOSHUE U
onThyeckas cuia TOHKOW JuH3bL. [locTpoeHune wu300pakeHUH B coOMparOmIUMX U
paccenBarOIUX JuH3aX. POopMyra TOHKOW JIMH3bL. Y BETUYCHUE, JaBAEMOE JTMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUUECKON OITHKH.

BonnoBas onrtuka. WuTepdepennus cera. KorepeHTHbIEe HCTOYHUKU. Y CIOBUS
HaOMIOICHUS MAaKCMMyMOB W MHUHUMYMOB B HHTEp()EPEHUUOHHON KApTUHE OT JBYX
CUH(a3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. [dudpakunonHas pemérka. YclioBue HaOMIOICHUS TJIABHBIX
MaKCUMYMOB IIPH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKIMUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckne ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: OYKH, Jymna, (poroammapar,
MPOCKIMOHHBIN ammapaT, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAs ONTHKA, AU(PPaKIHOHHAS
pemETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsimoMHEHOE PacIpOCTPAHEHHUE, OTPaKEHHE M IpesioMyieHHe cBeTa. OnThyeckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHne. Mozellb CBETOBOAA.

HccnenoBanue cBOMCTB U300paKeHUH B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOTIA.

Hab6monenne uaTepdepeHiium cBerTa.

Habmonenne nudpakmuu cBerta.

Hab6mronenue nucnepcuu cBera.

[TorydeHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydenue crekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEMIETKY.

HaGmronenvie noisipusanuu cBera.

Yuenuueckuui saxcnepumenm, 1abopamophvie pabomul

N3mepeHue nmokaszaress MpeJoMIICHUS CTEKIA.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

HaGmonenue nucriepcuu cBeTa.

Pa3znes 6. OcHOBBI crielaIbLHON TEOPUU OTHOCUTEIbHOCTH
I'paHnIBl IPUMEHMMOCTH KJIACCUYECKON MeXaHHUKU. 1locTynaTel cienualbHON TEOpun
OTHOCUTEJIBHOCTA: HWHBAPUAHTHOCTb MOJYJII CKOPOCTH CBE€Ta B BaKyyme, MPUHLUII
OTHOCHUTEJIbHOCTH DWHIITEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHHU U COKPAIICHUE JJTUHBI.
DHEeprusi 1 UMITYJbC PEISATUBUCTCKON YaCTHULIBI.
CBs13p MacChI C 3HEPTUEN U UMITYJIbCOM PEISTUBACTCKOW YaCTULBI. DHEPrUs IMOKOSI.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®oronsl. @opmyna [lnanka cBs3u sHEpruu (GOTOHA C €ro YaCTOTOW. DHEPrus u
UMITYJIbC (DOTOHA.



OtkpoiTne u wuccnenoBanue Qorodddexra. Ombitel A. I'. CrometoBa. 3aKoHBI
dororddekra. VYpaBHenune OitHmrTerHa 181 dororddekra. «Kpacnas rpanuma»
dbotordpdekra.

Jasnenne cBera. OnwiTel I1. H. JIeOenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpOHCTBAa M MPAKTUYECKOE MpUMEHEHHUe: (POTOAIEMEHT, (HOTOJATUHK,
COJIHEYHasi baTapest, CBETOIUO/I.

Jlemoncmpayuu

®orodddeKT Ha YCTaHOBKE ¢ IUHKOBOM MIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

CBeroano.

Conuneunas Oatapesi.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopma o paccesauto o -uactuil. [Inanerapuas
Mozeinb atoMa. [loctynarel bopa. U3nydenne u nornomenre (OTOHOB IPH MEPEXOAE aToMa
C OIHOTO YPOBHSI 3HEpPruu Ha Apyrou. Bunel cnexktpoB. CHekTp ypOBHEW SHEPrUU aroMma
BOZOpPOJA.

BonnoBele cBolicTBa yactull. Bonusl ne bpoiiia. KoprnyckyispHO-BOJIHOBOW Tyallu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHUE.

TexHudeckne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHUWE: CIEKTPAIBHBIM aHAU3
(cekTpockoIt), Ja3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Ornpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmonenue muHelyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yyenuueckuii osxcnepumenm, rabopamopuule pabonul

HaOmronenune nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKa3bIBAIOIIME  CIOKHOCTb  CTpoeHHs  sapa.  OTkpeiTHE
panuoaktuBHOCTU. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa PaguOaKTHUBHOTO
uznydenusa. CpoiicTBa anbda-, OeTa-, raMMa-u3nydyeHus. BiusiHue pajgroaKTUBHOCTU Ha
KUBbIE OPraHU3MBI.

OTtkpeiTHE TpoTOHA W HeWTpoHa. HykimonHas moxens sijpa Ieiizen6epra—lBaHeHko.
3apsn saapa. MaccoBoe uucio siapa. M3oronsl.

Anbha-pacnaa. DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyenue. 3aKkoH
PaZMOaKTUBHOIO pacIaja.

OHeprusi CBs3M HYKJIOHOB B siipe. A nepHbie cuibl. Jedekt maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 SI€P.

Anepubiii peaktop. TepmosnepHbiii cunTe3. IlpobiieMbl M MEPCHEKTUBBI SIACPHOMN
AHEPreTUKU. DKOJIOIMUYECKUE aCIEKTHI SIACPHON YSHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.



MeTtob1 HaOMIOIEHUS U PETHCTPALIMH SJIEMEHTAPHBIX YACTHII.

dyHnaMeHTanbHbIE B3auMoAeHcTBUA. EAMHCTBO pu3ndeckol KapTUHBI MUpa.

TexHuyeckne ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa BusibcoHa,
AJIEpHBINA peakTop, aroMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOUTNX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiiemeHTHI aCTPOHOMHUM U ACTPOPUIUKH

Ortanbl  pa3BUTUS acTpoHOMHH. [IpuKkiIagHOoe W  MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHM.

Bun 3Bé3nnoro neba. Co3Besnus, spkue 3BE3/IbI, INITAHETHI, UX BUIUMOE JABUKEHHE.

ConHeuHas cucremMa.

Connue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprun ConHua v 3BE37. 3BE3IBI, UX
OCHOBHBIE XApAKTEPUCTUKHU. Jlmarpamma «CHEKTPAJIbHBIA KIACC — CBETHUMOCTBY». 3BE3JIBI
[JIABHOW MOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTBY» i 3BE3] TJIABHOM
MIOCJIEIOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEJCTABICHUS O
MPOUCXOKIAECHUU U 3BooIK COHIA U 3BE3/T. DTallbl )KU3HU 3BE3]L.

Muieunsiii [Iyte — Hama I'anaktuka. Ilonmoxxenue n nBuxkenue ConnHia B ['amakTuke.
Tunsl ranakTuk. PaguoranakTuku 1 kBasapsl. UEpHbIE IBIPBI B SAPAX TaIaKTUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa006sa. Paz6eranue ramaktuk. Teopus
bosnpioro B3peiBa. PennkroBoe nznyuyeHue.

MacmrabHas ctpykrypa BeenenHoit. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGmionenusi HEBOOPYKEHHBIM  TJIA30M C  HCIOJb30BAHUEM  KOMITBIOTEPHBIX
MPWIOKCHUN JJIA ONpeNeNeHUs] MOJIO0KEHNUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHbIE c03Be311s1 CEBEPHOTO MOIYyIIApUs U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, mnaner, Mueunoro I[lyTu.

O0o01maronee NnoBTOpEeHUE

Ponb ¢u3uku M acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJOTWYECKOH, COLMAILHON W
ATUYECKOU cdepax ACATEIBHOCTH 4YEJIOBEKa, POJdb W MeCTO (U3UMKM M aCTPOHOMUM B
COBPEMEHHOW HAay4YHOW KapTHUHE MHUpa, poib (U3HYECKOW Teopud B (HOPMHUPOBAHUU
MIPEICTAaBICHUNA O PU3NYECKON KapTUHE MUpPA, MECTO (PU3UYECKON KapTHHBI MUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBI3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce oCyIIECTBISIETCS € YYETOM
COJIEP)KATENILHBIX MEXKIIPEIMETHBIX CBsI3ed C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpadyu U TEXHOJOTUH.



Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOI'O NMO3HAHUSL:
ABJICHUE, HAay4YHbIN (DaKT, rurnotesa, ¢puznyueckas BeTUUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPHI
U UX TMPOEKIIMU HAa OCH KOOPAWHAT, CIOKEHUE BEKTOPOB, MPOU3BOJHBIC SJIEMEHTAPHBIX
GYHKIUNA, TPU3HAKU TOJ00UsI TPEYroJabHUKOB, OMpEEICHHE IUIOMIAAN IUIOCKUX GUryp u
o0BEMa Tell.

buonocus: snexrpuyeckue SBICHUSI B KUBOW MPUPOAE, KOJeOATEIbHBIC JBUKEHUS B
YKABOU TIPUPOJIEC, ONTUUYECKHUE SIBIICHUS B KUBOU MPUPOJE, NCUCTBUE Paguali Ha KUBBIC
OpraHU3MBI.

Xumusi: CTpOEHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHUsl KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaAIIU3.

l'eoepaghus: MarHUTHBIE TTOTFOCA 3€MITH, 3aJIEKU MAarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MOBEPXHOCTH, MPE/ICKA3aHUE 3eMIICTPSICCHUMN.

Texnonozus: JUHUAM  DIIEKTpoIepeaady, TE€HEPATOp  IMEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTATENb, WHIYKIUOHHAS T€Yb, pajap, pPaauonpuEMHUK, TEICBU30p, AHTCHHA,
tenedon, CBU-neusb, mMpoeKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAA

OcBoenue ydeOHoro npeamera «Pu3MKa» Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUs
(6a30BBI1  ypPOBEHB) JOKHO OOECHEYUTh JIOCTHIXKEHHUE CICAYIOIIUX JIMYHOCTHBIX,
MeTaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

JImaHOCTHBIE Pe3ybTaThl OCBOCHHS ya4eOHOTO mpeaMeTa «DU3nKay JOIKHBI OTPAXKATh
FOTOBHOCTh M CIIOCOOHOCTh  OOYyYaroIIMXCS PYKOBOJACTBOBATHCS  C(HOPMUPOBAHHOMU
BHYTPEHHEH MO3WLMUEN JIMYHOCTH, CHCTEMOW UEHHOCTHBIX OpPHUEHTALWM, ITO3UTUBHBIX
BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o0111ecTBa, paclIupeHNe )KU3HEHHOT'O OIbITA U OIbITa JACATEILHOCTH B IIPOIIECCE pea3alun
OCHOBHBIX HAMPABJICHUN BOCIIUTATEIILHON JAEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUM OOYy4YaIOMIErocss Kak aKTUBHOIO W
OTBETCTBEHHOT'0 WICHA POCCHUUCKOT0 00IIEeCTBa;

MPUHATHE TPATUIIMOHHBIX OOIICUEIOBEYECKUX TYMAHUCTUUECKUX U JIEMOKPATHUYECKUX
LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEILHOCTh B MHTEpPECaX IpakJaHCKOro OOIIeCTBa,
y4acTBOBATh B CAaMOYIIPABJICHUHU B 00pa30BaTeILHON OpraHu3alliy;

YMEHHE B3aMMOJICMCTBOBATh C COLMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBHUM C UX
GYyHKIMSAMH 1 HA3HAYCHUEM;



TOTOBHOCTb K TYMaHUTapHOU M BOJOHTEPCKOM AESTEIbHOCTH;

2) IATPHOTHYECKOT 0 BOCTIUTAHUS :

c(OpMUPOBAHHOCTH POCCUICKOM T'paXAaHCKON UIEHTUYHOCTH, NATPUOTU3MA;

LEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKEHHUSM POCCUUCKHUX
y4EHBIX B 00s1acTU (PU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

c(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh ~ OIIEHMBaTh CUTYallMlO W MNPUHUMATh OCO3HAHHBIE  PEIICHMS,
OPUEHTUPYSACh Ha MOPATBLHO-HPABCTBEHHbIE HOPMBI M LEHHOCTH, B TOM YHCJIE B
NESATEIIbHOCTUA Y4EHOTO;

OCO3HAHME JTUYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIUTAHUS

ACTETUYECKOE OTHOLIEHUE K MHpPY, BKJIIOYAas DJCTETUKY HAYYHOTO TBOPYECTBA,
npucyiero (U3NYecKoi HayKe;

5) Tpy10BOIro BOCIMTAHUS

UHTEpPEC K pas3IuyHbIM cdepam MpodecCHOHaANBbHON JesSTEeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymiei
npogecCuu U pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 00J1aCTU (PUBUKU HA
MPOTS)KEHUU BCEN KU3HU;

6) IKOJIOrNY€eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTH SKOJOTMYECKON KYJIbTYpbI, OCO3HAaHHE TIJIOOAIBHOIO XapakTepa
AKOJIOTMYECKUX MpoOIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE EUCTBUM B OKPYKAIOLIEH Cpelle HA OCHOBE 3HAHUSA
1[eJIel YCTOMYHUBOIO Pa3BUTHS YEIIOBEUECTBA,

paclIupeHue OmbITa JEATEIbHOCTH 3KOJIOTMYECKOW HAINpPABJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3BUKE;

7) HeHHOCTH HAYYHOI 0 MO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3NUECKON HAYKU;

OCO3HAHWE IIEHHOCTM HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE H3Y4YCHUS
(U3UKU OCYIIECTBIISATh TIPOEKTHYIO U MCCIIEOBATENbCKYIO I€ATEIIbHOCTh HHAUBUAYAIBHO U

B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE T1elCTBHUS
ba3oBbIe JIoruueckue 1eMCTBUA:
CaMOCTOSITEILHO (POPMYJUPOBATh M AKTyaJIM3UPOBATh IMPOOJEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;
OMPEACIISITh LI ACATeIbHOCTH, 3aaBaTh NapaMeTPhbl U KPUTEPUHU UX JTOCTHKECHUS,



BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B pacCMaTPUBAEMBIX (PU3UUECKHUX
SIBJICHUSIX

pa3pabaThiBaTh IUIAH pEIICHHS MpoOJieMbl ¢ YU4E€TOM aHaIW3a HWMEIOLIUXCS
MaTepUaibHBIX U HEMATEepUaTbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIETISIM,
OLICHUBATh PUCKH TOCJICICTBUN JIEITEIIbHOCTH;

KOOPJMHUPOBATh M BBHIMIOJHATH PadOTy B YCIOBUSX PEATbHOTO0, BHPTYaJIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUSIMUA U METOJaMU (PU3HUECKOM
HayKH;

BJIAJICTh HaBbIKAMU Y4EOHO-MCCIIEA0BATEILCKOM U MPOEKTHOM JIEATEIHLHOCTH B 00JIaCTH
(¢u3HUKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TIOHMCKY METOJIOB PEIICHUS
3a71a4 U3HUECKOTO COACPIKAHMUS, MPUMEHEHHIO PA3IMYHBIX METO/IOB MTO3HAHNS,

BJIAJICTh BUJIAMH JICSITEIBPHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €r0 MHTEPIpPETallNH,
peoOpPa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX yUEOHBIX CHUTYallUSX, B TOM YHCIE TIPH
CO371aHUH YUCOHBIX ITPOCKTOB B 001aCTH (PU3UKHU;

BBISIBJIATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3UpPOBATh 3a/lady, BbIJBUTATh
TUIIOTE3Y €€ PEeIeHUs, HaXOAWTh apryMEHThl ISl JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh apaMeTpPbl U KPUTEPUM PEIICHUS;

aHAJIM3UPOBaTh TOJIYYE€HHBIE B XOJ€ pPEUICHUs 3aJlauyd pPe3yJbTaThbl, KPUTUYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaATEIILHOMN JCSITEIHLHOCTH, B
TOM YHUCJIE IPU U3YUCHUU (DU3UKHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUSI TI0 (PU3HUKE B TPAKTUUECKYIO 00JIaCTh )KU3HEICSITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE UJIEH, NPEJIaraTb OpUTMHAIbHBIE TOJIXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIJICTh HAaBbIKAMHU IMOJydyeHHs UHPOpMAIud (U3HMYECKOTO COJCPNKAHHUSI U3
MCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSITEIbHO  OCYILECTBISITh  IOWCK,  aHaju3,
CUCTEMAaTH3allul0 W HHTEpIpeTaluio HHQOpMamuu  pa3IuyHbIX BHIAOB U (opM
MpeACTaBIICHUSI;

OLICHUBATH JIOCTOBEPHOCTH MH(POPMAIINH;

HCIIOh30BaTh CPEACTBAa WH(OPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a7a4 C COOJIOJeHUEM
TpeOOBaHUI DJPrOHOMHUKH, TEXHUKH O€30MACHOCTH, THUTHEHBI, pPecypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOpM UHGOPMAITMOHHON O€30MMaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHUS B Pa3IMUHBIX Qopmarax ¢ yd&€Tom
Ha3HayeHus WHPOPMAllMU M 1EJIEBOM ayJIuTOpHH, BbIOUpas ONTUMaIbHYIO GOpMY
MIPE/ICTABIICHUS U BU3YaJU3alNH.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU J1€SITEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOHGIMKTHBIX CUTYaIlUi U CMSATYaTh KOH(IIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C UCIIOIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHHOW W WHIUBUYalIbHOU pabOTHI;

BBIOMpPATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUN C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEW KaKJI0TO YiIeHa KOJUIEKTUBA,

MIPUHAMAaTh UEIM COBMECTHOM JAESATENbHOCTH, OPraHU30BBIBATH M KOOPIUHUPOBATH
JNEUCTBUS MO €€ TOCTHKEHUIO: COCTABIIATH IUIAH JCHUCTBUU, PACOPEAECISATh PO C YUETOM
MHEHUH YYaCTHHUKOB, OOCYXKIAaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KAadyeCTBO CBOET0 BKJIaJa M KaXKJOTO YYacTHHMKAa KOMaHIbl B OOLIUH
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UICU C MO3ULIUA HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX CUTYaLUsX,
HPOSIBJISITh TBOPUECTBO U BOOOpaK€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbBIE YHUBeEpPCAJIbHbIE yYeOHbIE 1€l CTBUSA
Camoopranmzanms:
CaMOCTOSITEJIHHO OCYIIECTBIIATH MO3HABATEILHYIO JNESITEILHOCTh B 00JaCTH (PU3UKH U
ACTPOHOMMHU, BBISIBJIATh IPOOJIEMBI, CTABUTh U (POPMYIMPOBATh COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUs] PACUETHBIX W Ka4eCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TIPAKTHYECKOW pPabOThI C YYETOM UMEIOIIUXCS PECYypCOB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEATIOYTCHUN;
JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;
pacIupsaTh paMKu y4eOHOT0 MpeMeTa Ha OCHOBE JIMUYHBIX MPEINOUYTCHHM;
JieJaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
pelIeHue;
OILICHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO SPYIUIIMU B 00JACTU (PUBHKH,
IIOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTP 0J1b, IMOIIUOHAJIbHBIN MHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JACSATEILHOCTh, OIIEHUBATh
COOTBETCTBHE PE3YIbTATOB 1ETISIM;
BJIQJICTh HaBbIKAMHU T[I03HABATEJIbHOW pedJIEeKCUU KaK OCO3HAaHMS COBEpIIaeMbIX
JEUCTBUU U MBICIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;
HCII0JIb30BaTh MPUEMBI peIIeKCUM J1JIs1 OIEHKU CUTYAIlMH, BEIOOpA BEPHOT'O PEILICHHUS;



YMETh OIIEHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;
MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAIU3€E PE3YJIbTATOB JAESTEIbHOCTH;
MPUHUMATh €05, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

MIPUHUMATh MOTHUBBI I ApTYMEHTHI IPYTUX MPU aHAIN3E PE3YJIbTATOB JASATEIHHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLUTUOKHU.

B mporecce qocTrkKeHNS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHMSI MPOTPAMMBI TI0 (DU3UKE
JUISL  YPOBHS CpeaHero oOImiero o0pa3oBaHHS Yy OOYYaIOIIUXCS COBEPIICHCTBYETCS
AMOIMOHANIbHBIN MHTEIJIEKT, IPEANoNaraiuii choOpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKIIOYAIOMIETO CIOCOOHOCTh TIOHMMAaTh CBOE OMOIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIMpPaBICHUS Pa3BUTHS COOCTBEHHOW SMOIIMOHAIBHOW CQepbhl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAaHMsI,  BKIIOYAIOIMIETO  CAMOKOHTPOJb,  YMEHHE  MNPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEAECHHUE, CIMOCOOHOCTh aJaNTUPOBATHCA K AMOIIMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPECHHEW MOTHBAIIMHU, BKIIOUYAIONICH CTPEMJICHHE K JOCTIKCHHIO IIEJIA U YCIEeXYy,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHE JIEHCTBOBATH UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

IMIATHH, BKIIOYAIOMIEH COCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHUE IPYTHX,
YYUTBIBATh €r0 TPH OCYIIECTBIEHWU OOIICHHS, CIOCOOHOCTh K COUYYBCTBUIO H
COIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIOUYAIOIMIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHUS C
JIPYTHUMHU JIIOIbMU, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3periarh KOHOIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenust B 10 kJiacce npeMeTHbIe pe3ysibTaThl HA 6a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CPOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUIA:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUHN COBPEMEHHOU
HAay4HOW KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
NEATENBHOCTH JOIEH;

YYUTHIBaTh TPAHMIIBI MPUMEHEHUS W3YYEHHBIX (PU3MUECKHX MOJEJel: MaTepuasibHas
TOYKa, MHEpIHAJIbHAsL CUCTEMa OTCUéTa, aOCOMIOTHO TBEPAOE TEJIO, UICAIBHBIN ra3, MOAEIH
CTPOEHUS ra30B, JKUJIKOCTEH U TBEPABIX TN, TOUYCUHBIN JICKTPUUECCKUN 3aps]l IPU PEILICHUH
duznyeckux 3aaad;

pacrio3HaBaTh (pu3nUecKue SBICHUS (IPOLIECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH CTPOEHUS BEIECTBA U 3JIEKTPOJAHMHAMUKH:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHHE, CBOOOJIHOE MaJCHHUE Tell,
JBIDKCHUE MO OKPYKHOCTH, WHEPLHUs, B3auMojiericTBUe Ten, auddysus, OpOyHOBCKOE
JBUKEHUE, CTPOEHUE KUAKOCTEN M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell MPU HArpEeBaHUU
(oxnmakeHuu),  TEIUIOBOE  pPaBHOBECHE,  MCIapeHWe, KOHJAEHcalus,  IUIAaBJICHUE,
KPUCTAITU3AlMs, KHUIEHUE, BIAKHOCTh BO3/yXa, MOBBILIEHWE J[aBJIEHUS ra3a MpH €ro
HarpeBaHUM B 3aKPbITOM COCYJIE, CBSI3b MEXKIYy IIapaMeTpamMu COCTOSIHUS ra3a B
U30IPOLIECCAX, JIEKTPU3ALHNS TEN, B3aUMOJEHCTBUE 3aPS/IOB;



OIHCHIBATh MEXAHUYECKOE JIBHXKEHHUE, UCIIONb3YS (DU3MUECKUE BETMUMHBL: KOOPIUHATA,
yTh, MIEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJla, UMITYJIbC TeJla, KHHEeTHYecKas
SHEprusd, MOTEHIMANbHAs 3HEPIrus, MeXaHnyeckas padoTa, MEXaHUYecKash MOIIHOCTh; MPHU
ONMCAHMM TPABWILHO TPAaKTOBaThb (PU3MUECKUU CMBICH HMCIOJIb3YEMBIX BEJIMYUH, HUX
00O3Hau€HUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C IPYTUMH BEIUYUHAMU;

OIHMCHIBaTh W3YYEHHBIE TEILIOBBIE CBOMCTBA TEJl M TEIJIOBBIE SIBJICHUS, HCIIONb3YS
(¢u3nuecKkre BEJIMYUHBI: J1aBJIEHUE Tra3a, TeMIlepaTypa, CpPeAHsst KUHETHYeCKas SHEprus
XA0TUYECKOTO JBUKEHUS MOJEKYJ, CPEAHEKBAIpaTUYHAsI CKOPOCTh MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrusi, paboTa raza, KO3(QQHUIIMEHT MOJIE3HOTr0 AEHCTBUS TEIJIOBOTO
JIBUTATEIs; MPU OMNUCAHUU NPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIONIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHMIIBI, HAXOAUTHh (DOPMYIbI, CBA3BIBAIOIIUE JTaHHYIO
(GU3MYECKYIO BEIMYUHY C IPYTUMU BETUYMHAM;

OIHCHIBATh U3YYECHHBIE JJIEKTPUUYECKHE CBOMCTBA BELIECTBA U 3JEKTPUUECKUE SIBICHUS
(mpotiecchl), UCHONB3YS (PU3NUECKUE BEIUUYUHBI AIEKTPUUECKUI 3apsii, SICKTPUUYECKOE
noJie, HapsHDKEHHOCTD MOJIsl, MOTEHIIMAJ, PA3HOCTh MOTEHIIMAJIOB; PU OMUCAHUU TIPABUIILHO
TPaKTOBaTh (M3MUYECKUN CMBICT HCIONB3YyEeMbIX BEIMYMH, UX OOO3HAUEHHUS U €IUHULIBI;
yKa3plBaTh ()OPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEIMYUMHY C JPYrUMHU
BEJIMYMHAMU;

aHAJIM3UPOBATH (PU3MYECKHUE MPOLIECCHI U SIBICHHS, UCIONB3Ysl (PU3HUYECKUE 3aKOHBI U
MPUHITUIBL: 3aKOH BceMupHoro TsaroteHus, |, Il u 11l 3akonsr HeroToHa, 3aK0H cOXpaHeHUs
MEXaHUYECKOM DSHEpPruM, 3aKOH COXPAaHEHUS HMIYJIbCa, MNPUHLUII CYNEepHO3ULUU CHUJI,
OPUHIMI PaBHONPABHUS HMHEPUUAIBHBIX CHCTEM OTCUETA, MOJEKYJISIPHO-KMHETHYECKYIO
TEOPUIO CTPOCHHUS BEILECTBA, T'a30BbI€ 3aKOHbI, CBS3b CpPEAHEH KUHETUYECKOM HHEPruu
TENJIOBOIO  JIBJKEHUS MOJIEKYJd C aOCOJIOTHOM TemmepaTypoil, TMepBbId  3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHEHUsS BJIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3ToM
pa3ianyarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKEHHUE U YCIIOBHUS
(rpaHu1ibl, 06J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMUIIBI ACHCTBUS MAaIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyarh YCIOBHS MX 0€30MaCHOr0 UCMOJIb30BaHUS B MTOBCETHEBHON KU3HH;

BBINIOJIHATH 3KCIEPUMEHTHI MO HUCCIEAOBAHUIO (DU3MUECKUX SIBJIEHUN U IMPOLIECCOB C
UCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX U3MEPEHUM, MpU H3TOM (POpPMYIHUPOBAThH
npobieMy/3agadyy ¥ THUIOTE3y Y4eOHOro JKCIEpPUMEHTa, COOMpPATh YCTAHOBKY W3
IPEUI0KEHHOT 0 000pY10BaHUsl, IPOBOJUTH OIBIT U (HOPMYJIMPOBATH BBIBOJIBI,

OCYILIECTBJIATh NPSIMbIE U KOCBEHHBIE HM3MEpPEHHS (PU3MYECKUX BEIUYMH, MPU 3TOM
BbIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEPEHUs M MCIOJb30BaTh WM3BECTHBIE METO/ABI OLICHKU
IIOIPEIIHOCTEN U3MEPEHUN;

UCCIIEeIOBAaTh 3aBUCUMOCTH MEXAY (PU3NYECKMMHU BEIMYMHAMHU C HCIOJIb30BAHHEM
OpSIMBIX M3MEPEHHM, MpU 3TOM KOHCTPYHWPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThI
NOJIYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUAE TaONMIl U TpaQUKOB, AeNaTh
BBIBOJIbI IO PE3yJbTaTaM MCCIIEOBAHUS;



coOnroaaTh mpaBuia 0€30MacHOr0 TpyAa MpU MPOBEACHUM HCCIEIOBAHHI B pamMKax
y4eOHOrO HKCIEPUMEHTa, Y4EOHO-UCCIIENOBATENbCKON M TPOEKTHOM JAESITEIbHOCTH C
MCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIaA0OPATOPHOIO0 00OPY10BaHNUS;

pelarh pacy€THblE 3aJadyd C SBHO 3aJaHHOW (DU3MYECKOW MOJIETbI0, HCIOIb3YS
¢u3nyeckue 3aKOHbI M TPUHIUIB, HAa OCHOBE aHalu3a YCJIOBUS 3a7auyd BBIOMpPATH
(U3MYECKYI0O MOJEINb, BBIACIATh (PU3NYECKUE BETUUMHBI U (OPMYJIbI, HEOOXOAUMBIE IS €€
pELICHHs], TPOBOAUTH PACYETBI M OLEHUBATH PEAIBHOCTh IOJYYEHHOIO 3HAYEHHUS
(bu3MYECKON BEJIMYUHBIL;

peliaTh KaueCTBEHHbIC 33J]a4M: BbICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHUH ¢ OMOpPON Ha U3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TMpPU pEHIEHWH Y4eOHBIX 3a7ad COBpPEMEHHbIE HWH(OpPMAaIMOHHbIE
TEXHOJIOTUU JJI1 TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIMU U TIPEACTABICHUSI Y4eOHON U
Hay4YHO-TIONMYJIAPHOM HMH(OpMALMY, NOJYYEHHON U3 PA3JIMYHBIX UCTOYHHMKOB, KPUTHYECKU
aHaAJIM3UPOBATH MOJIy4aeMYyI0 HH(OPMAIHIO;

NPUBOAUTH MPUMEPHI BKIIaZa POCCUNCKHUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, 00BbsICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

UCTIOJb30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOM >KM3HHU IS
obecrieueHus1 0€30MaCHOCTH MpHU O0pallleHuu ¢ MpUOOpaMu U TEXHUYECKUMH yCTpOCcTBaMH,
JUISL  COXPAaHEHHsI 370pOBbSI M COOJIIOJCHHS HOPM SKOJOTMYECKOrO IMOBEACHUS B
OKPYKaloIlEn Cpeae;

paboTarh B TpYMIE C BBHINOJHEHUEM Pa3IUYHBIX COLMAIBHBIX pPOJIEH, MJIaHUPOBATh
paboTy TpyYIIbI, pAlMOHATIBHO PACTIPEEIITh 00S3aHHOCTU U TJIAHUPOBAThH AESATEIBLHOCTH B
HECTaHJAPTHBIX CUTYyAIUAX, aJleKBaTHO OLEHMUBATH BKJIAJ KaXJI0T0 U3 YYaCTHUKOB I'PYIIIHI B
pellIeHre paccMaTpUBaeMOi IPOOIJIEMBI.

K koniry oOyuenus B 11 kJiacce npeIMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpakaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCSI YMEHUIA:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUHN COBPEMEHHOU
HAay4YHOW KapTUHBI MHUPA, B Pa3BUTUN COBPEMEHHOU TEXHUKH U TEXHOJIOTHUN, B IPAKTUYECKOU
JESITEIbHOCTH JIFO/IEH, EIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTUHBI MUDA;

YUUTBIBaTh TPAHUIBl MPUMEHEHMS] HM3YYEHHBIX (PU3NYECKUX MOJENEH: TOYEUYHBIN
ANEKTPUYECKUI 3apsijl, JIyd CBETa, TOYEUYHBIM HCTOYHUK CBETA, s/E€pHAs MOJEIb aToMa,
HYKJIOHHAsl MOZIEJIb aTOMHOTO s1/ipa IPH peUIeHNH (PU3NUECKUX 3ajay;

pacno3HaBaTh (PU3UYECKUE SIBICHUS (IPOIECChI) U OOBSCHITH MX HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKA M KBAHTOBOW (DU3MKH: 3JIEKTpUYecKas IMPOBOAMMOCTh, TEIUIOBOE,
CBETOBOE, XHMMHUYECKOE€, MAarHUTHOE JEWCTBHS TOKA, B3aUMOJECHCTBUE MAarHUTOB,
ANIEKTPOMArHUTHasT WHIYKIUS, ACHCTBUE MArHUTHOTO MOJS HA NPOBOJHHMK C TOKOM H
ABWOKYIIMKCA — 3apsifl, DOJEKTPOMAarHuTHble KojeOaHUsS U BOJHBI, NPSIMOJMHENHHOE
pacnpocTpaHEeHUE CBETa, OTpaKEHWe, MpesjoMiieHue, HHTepdepeHuus, audpakuus u
MOJIApU3alusl  CBeTa, JucHepcus cBera, ¢orodnekTpuueckuii 3¢dekt (dhotorddexr),
CBETOBOE JIaBJIEHUE, BOBHUKHOBEHHE JIMHEWYATOr0 CIIEKTpa aToMa BOAOPO/Ia, ECTECTBEHHAs
U UCKYCCTBEHHAsl PaIMOAKTUBHOCTb;



OIHCHIBATh U3YYEHHBIE CBOKMCTBA BEUIECTBA (IEKTPUUYECKUE, MATHUTHBIEC, ONTUYECKHUE,
AIEKTPUUECKYIO TMPOBOAMMOCTh PA3IMYHBIX CpeA) U DJICKTPOMArHUTHBIC — SIBICHMUS
(mporiecchl), HUCMOJIb3Ys (PU3NUECKUE BETUYUHBL: DJIGKTPUUECKUM 3apsll, CHIa TOKa,
ANEKTPUUECKOE HANpSIKEHUE, SJEKTPUUYECKOE COMNPOTUBIEHUE, PA3HOCTh IMOTEHIUAJIOB,
ANEKTPOJBMKYIIAs CUia, padoTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cujia Amrmepa, cuia
JlopeHua, THAYKTUBHOCTh KaTYLIKH, SHEPT Ul JIEKTPUYECKOTO U MarHUTHOT'O TOJIEH, Mepruos
M yacToTa KoyieOaHMil B KojeOaTeIbHOM KOHTYpe, 3aps] M cuja TOKa B TpoLecce
rapMOHUYECKUX AJIEKTPOMATHUTHBIX KOJeOaHui, (POKYCHOE pacCTOSIHUE U ONTHYECKAs cujia
JIMH3bI, TPU ONMHUCAHUM MPABUILHO TPAKTOBATH (PM3MUECKUI CMBICI MCIOIb3YEMbIX BEJIMYUH,
X O0O3HAYEHUS W €AMHMUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTUMH BEIUYUHAMU;

OIKCHIBATh W3YYECHHbIE KBAHTOBBIC SIBJICHHUS W TPOLIECCHI, HCIMONB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, DHEPIHS U
UMITyJIbC (POTOHA, MEPHUOA TMOIypachajza, dHEPrus CBsI3U ATOMHBIX SA€p, MPU OMNHUCAHUU
MPAaBUIBHO TPAKTOBaTh (DM3MUECKUN CMBICI HCIOJIb3YyEMbIX BEJIMYMH, UX OOO3HAUCHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HaUY€HUE (PU3NIECKON BEJTMUUHBI;

aHAJIM3UPOBATh (PU3NUYECKUE MPOLIECCHl U SBIICHUS, UCHONB3Ys (PU3HUECKHUE 3aKOHBI U
OpUHIUIBL: 3aKkoH Owma, 3aKOHBI IOCJEIOBATEIBbHOIO M MAapaIEIbHOTO COEIUHEHHUS
IIPOBOJTHUKOB, 3akOH Jkoymsa—JIeHma, 3aKkOH 3JIEKTPOMAarHMTHOM HWHAYKLWH, 3aKOH
OPSIMOJIMHENHOTO PACIIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3AKOHBI IPEJIOMIICHUS
CB€Ta, ypaBHEeHHME OWHIITeNHHa s (oTod(d(eKTa, 3aKOH COXpaHEHHsS SHEPruu, 3aKOH
COXPAaHEHMUSI MMITYJbCa, 3aKOH COXPAHEHMS >SJIEKTPUYECKOTO 3aps/a, 3aKOH COXPaHEHMS
MaccoOBOTr'0 YMciia, OCTynarbl bopa, 3aKoH pagnoakTUBHOIO pacraja, IpU 3TOM Pa3inyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOe BBIPAKEHHUE U YCIIOBUA (TpaHULIbI,
00J1acTH ) MPUMEHUMOCTH;

OIPENENATh HAIPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJI TPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuiiel JIopeHna;

CTPOMTh U OIKCHIBATH H300pakKeHHE, CO37AaBaeMO€ IUJIOCKHM 3€pKajioM, TOHKOH
JIMH30M;

BBITIOJHATH 3KCHEPUMEHTHI 10 HUCCIENOBAHUIO (DU3MUECKUX SIBIIEHUWA M MPOLIECCOB C
UCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX U3MEpEHUW: mpu 3HToM (HOpMYJIHPOBATH
npobieMy/3agadyy ¥ THUIOTE3y Y4eOHOro JKCIEpPUMEHTa, COOMpPATh YCTAHOBKY W3
IPEUI0KEHHOT 0 000PYI0BaHUS, TPOBOJUTH OMBIT U (POPMYJIMPOBATH BBIBOJIBI;

OCYIIECTBIIATh NPSIMbIE MU KOCBEHHbIE H3MEpPEHUS (PU3UYECKHUX BEIUYHMH, MPU ITOM
BbIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEPEHUs M MCIOJb30BaTh WM3BECTHBIE METO/ABI OLICHKU
IIOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH C HCIOJIb30BAHHEM MPSMBIX
M3MEPEHMI: MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YyJIbTAThl MOTY4EHHON
3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BUJIE€ TaONUIl U TpapuUKOB, J€1aThb BBIBOJBI IO
pe3ysbTaTaM HCCIEA0BaHUS;



coOnroaaTh npaBuja 0€30MacHOr0 TpyAa MPHU MPOBEAECHHHM HUCCIENOBAHHM B pamMKax
y4eOHOrO HKCIIEPUMEHTa, Y4EOHO-UCCIIENOBATEIbCKON M TNPOEKTHOW JESATEIBHOCTH C
MCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIaA0OPATOPHOIO0 00OPY10BaHNUS;

pelarh pacy€THblE 3aJadyd C SBHO 3aJaHHOW (DU3MYECKOW MOJIETbI0, HCIOIb3YS
¢u3nyeckue 3aKOHbI W TPUHIUIB, HAa OCHOBE aHalu3a YCJIOBUS 3aJauyd BBIOMpPATH
(U3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKHE BETUYUHBI U (DOPMYJIbI, HEOOXOAUMBIE IS €€
peleHusi, TMPOBOAMTH PACUETHl U OLEHUBAThb PEAJbHOCTh IOJIYYEHHOTO 3HAaYeHUS
(bu3MYECKON BEJIMYUHBIL;

peliaTh KaueCTBEHHbIE 3aJ]a4uM: BhICTPAUBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHUH ¢ OMOpPOi Ha 3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SBIICHMUS;

UCIIOJIb30BaTh TMpPU pEHIEHWH Y4eOHBIX 3a7ad COBpPEMEHHbIE HWH(OpPMAaIMOHHbIE
TEXHOJIOTUU JI1 TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETALUN U MPEICTABICHUS yYCOHON U
Hay4YHO-TIONMYJIAPHOM MH(OpPMALUU, NMOJYYEHHOW W3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATH MOJIy4aeMYyI0 HH(OPMAIHIO;

OOBSICHATh MPUHIUIBI JIEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3nnyaTh ycJI0BUs UX 0€30IaCHOI'0 MCIOJIb30BAaHUS B IOBCEIHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKIIaZa POCCUUCKHUX U 3apyOSKHBIX YIEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00BSCHEHUE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMUS MO (U3UKE B TOBCEJHEBHON KU3HHU IS
oOecrnieyeHus1 0€30MaCHOCTH MPU OOPALLEHUHU C MPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBAMU,
JUIE  COXPAHEHHUs 3JI0pOBbS W COONIIOJEHUS HOPM DKOJIOTUYECKOTO TIIOBEACHUSA B
OKpY>Karolllen Cpeae;

paboTarh B TpYMIE C BBINOJHEHUEM Pa3IUYHBIX COLMAIBHBIX pPOJIEH, MJIAaHUPOBATh
paboTy IpyYIIbI, palMOHAIBHO PACTIPEEIITh 00S3aHHOCTU U TJIAHUPOBAThH JESATEIHLHOCTH B
HECTaHJAPTHBIX CUTYAIIUAX, a/IEKBATHO OLIEHUBATh BKJIAJ KaXXOT0O U3 YYaCTHUKOB I'PYIIIbI B
peleHue paccMaTpuBaeMoil MpoOIeMBbl.



TEMATHYECKOE IVNTAHUPOBAHMUE!

dbepepanbHan paboyas nporpamma | dmsmka.10—-11 knaccbl (ba3oBbil

10 KJIACC
HaunmenoBaHue
Ne KomnnuecTBO OCHOBHBIE BUIBI I€ITEILHOCTH
pa3aeiioB U TEM [IporpammMHOe cosiepkanue
1/ 4acoB o0 ydJaromuxcs

y4e0OHOr 0 MpeIMeTa

Pa3znea 1. ®u3uka u MeTOIAbI HAYYHOT O MO3HAHUSA

1.1 | ®usuka u METOJIbI 2 du3uKa — HayKa O NMPUPOJE. N3ydyeHne HaydyHBIX (AMIIUPUYECKUX U
Hay4YHOIO MIO3HaHUs Hayunble MeTOIbI TO3HAHUS TEOPETUUYECKUX) METO/I0B TO3HAHMUS
OKPY’KaIOLIEro MUpa. OKPY’KaIOLIEro MUpa.
Poinb skcniepuMenTa u Teopun Ob6cyxieHne rpanull TPUMEHUMOCTH
B MPOLIECCE MMO3HAHUS TPUPOIBL. ($u3NYECKUX 3aKOHOB U TEOPUH.
OKCIIEpUMEHT B (PU3HKE. Pabora B rpynie no noaroTroBke
MonenupoBanue GU3NUECKUX KOPOTKHUX COOOILIEHUH O POJIU U MECTE
SBJICHUM U mIporeccoB. HayuHbie (U3HKY B HayKe U B IPAKTUYECKON
runores3bl. Gu3nuecKue 3aKOHbI U JESATENBHOCTHU JIFOJEH.
Teopuu. | paHULIbI NPUMEHUMOCTH JleMOHCTpalusi aHAJIOTOBBIX U
¢busnueckux 3akoHOB. [IpuHIUI M (POBBIX U3MEPUTENIBHBIX TPUOOPOB,
COOTBETCTBHUS. KOMITBIOTEPHBIX JaTYUKOB.
Ponb u Mmecto ¢pusuku OcBoeHne OCHOBHBIX MMPUEMOB PaOOTHI
B (popMHUpOBaHUH COBPEMEHHOM ¢ uudpoBoit aboparopueii no pusrke
HAay4YHOW KapTUHBI MUPA,
B [IPAKTUYECKOH JEATEITHHOCTH JIOJIEH
Hroro mo paznery 2
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Pa3nen 2. Mexanuka

dbepepanbHan paboyas nporpamma | dmsmka.10—-11 knaccbl (ba3oBbil

2.1

Kunemartuka

MexaHnueckoe IBUKEHUE.
OTHOCUTEIBHOCTh MEXAHUYECKOTO
nBwkeHnsa. CucreMa oTcuéra.
Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHUE MaTEPUAIIbHON TOUYKH,
UX MPOEKIIMU HA OCU CUCTEMBI
koopauHar. ClIoKeHue
MEPEMEILLICHUN U CIIOKEHUE
CKOPOCTEH.

PaBHOMEpHOE 1 PABHOYCKOPEHHOE
PSAMOJIMHENHOE JBUKCHUE.
['paduku 3aBUCUMOCTH KOOpJIUHAT,
CKOPOCTH, YCKOPEHHUS, ITyTH U
nepeMelIeHUsl MaTePUaIbHOW TOYKH
OT BPEMEHH.

CBoOoaHoOe masieHue. Y CKOpeHue
CBOOOTHOTO TaJICHUS.
KpuBonmHeWHOE NBUXEHNE.
JIBM>KEeHHE MAaTEPUAIIbHON TOYKHU
10 OKPYKHOCTH C TIOCTOSIHHOM 110
MOZYJIFO CKOPOCThIO. YTJI0Bast
CKOPOCTb, JINHENHASI CKOPOCTb.
[lepuron u yactora oOpalieHus.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE.
TexHu4eckne ycTporucTa u

[IpoBeneHne FKCIEPUMEHTA: U3YUYECHHE
HEPAaBHOMEPHOT'O JIBHXKEHUS C LIEIIbIO
orpe/iesIeHUs] MTHOBEHHON CKOPOCTH;
MCCIEOBAHNUE COOTHOIICHUS MEXTY
MyTSIMU, PONUAECHHBIMU TEJIOM

3a MOCJe1I0BaTeIbHbIE pABHbBIC
MIPOMEXKYTKH BPEMEHU IPH
PaBHOYCKOPEHHOM JBUKEHUU

C HAYaJIbHOW CKOPOCTBIO, PABHOMW HYIIIO;
M3y4YEHHUE IBUKEHUS IIapuKa B BA3KOU
KUJKOCTH; U3yUCHUE ABUKCHUS TeIa,
OpOIIIEHHOTO TOPU30HTAIHHO.
OObsicHEeHNE OCHOBHBIX MMPUHITUTIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: CIIUJIOMETP, LEIHbIE U
pEMEHHBIC Mepe/layu JTBUXKCHUS; U
yCJIOBUH UX 6€30MacHOro
WCIIO0Ib30BAHUS B IOBCEIHEBHOM
KU3ZHHU.

Peliennie pacu€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3HYECKON MOJIENbIO

C UCIOJIb30BaHUEM OCHOBHBIX (popmyn
KUHEMATHKHU.

[Toctpoenue u ananus rpaukoB
3aBUCUMOCTE KMHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

ISl pPABHOMEPHOTO
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npakTHaeckoe Hpienerifo:a 60427 1pd
CIINAOMCTP, ABHKCHHUC CHAPAOOB,
LIEIHBIC U PEMEHHBIE TIepeaayn

"HPHUBHO FEREPEHIOrS HpgMOSiTReH6ro
JBUKCHHUSL.

Pacno3naBanue (pu3nuecKux sBICHUN
B YUEOHBIX OMBITAX U OKpYKarolien
KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
NBIDKCHHME, CBOOOIHOE T1aJICHHUE TEJI,
JBM)KEHUE 11O OKPYKHOCTH.

Onucanne MEXaHUYECKOTO JIBUKEHUS
C MCTIOJIb30BaHUEM (PU3HUECKHUX
BEJINYUH: KOOPJIMHATA, IIYTh,
nepeMelieHne, CKOPOCThb, YCKOPEHUE.
Pabora B rpynnax npu mjiaHupoBaHUH,
MPOBEJCHUN U UHTEPIPETALIUN
pe3yJIbTAaTOB OMBITOB M aHATIN3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(pOpMaIu no TeMe

2.2

JlnHamuka

[IpyHIMIT OTHOCUTENBHOCTH
INanunes. [lepssiii 3akoH HproToHa.
HMuepuuanbHble CUCTEMBI OTCUYETA.
Macca Tena. Cuna. [Ipunuun
CyIepro3unuu cuil. Bropoi 3akoH
HproroHa 111 MatepuaibHOM TOUYKHU.
Tpernit 3akon HeroToHa

JUJISI MATEPUATBHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHMUS.
Cwuia tsxectu. llepBas
KOCMHMYECKAst CKOPOCT.

CpaBHEeHHE Macc B3aMMOAECHCTBYIOIINX
TeJ.

N3ydyeHune 3aBUCUMOCTH CHUJIBI
YIIPYrOCTH OT Ae(popMalvu; CpaBHEHUE
CHJI TPEHUS MTOKOSI, KAaueHUs U
CKOJIb)KEHHS.

OOBbscHEHNE HEBECOMOCTH.
IIpoBeneHnEe SKCIIEPUMEHTA:
MCCJIEIOBAaHNE 3aBUCUMOCTH CHJI
YIIPYTOCTH, BO3ZHUKAKOUIUX B IPYKUHE
Y PE3NHOBOM 00paslie, OT UX
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Cuna ynpyroctie/Barom Fyradoqan npg
Bec tena.

Tpenue. Buabl Tpenus (mokos,
CKOJIb)KEHHUSI, KAUEHU).

Cuna tpenusi. Cyxoe TpeHHe.
Cuiia TpeHUs CKOJIbKEHHS U CUJia
Tperus nokost. Koadgduiment
TpeHus. Cuia CONpOTUBIICHUS
IIPU ABWKEHHUHU TENIA B JKUIKOCTH
WJIM Ta3e.

[TocTtynarenbHOE M BpaaTesibHOE
JBUYKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpameHnus. [lnedo cuibl. Y cmoBus
paBHOBECHS TBEPIOIO TEA.
TexHuueckre ycTporucTBa u
IIPAKTUYECKOE MPUMEHECHUE:
MOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB

"RetOpMATIN: s Jubhire smtReiE
OpycKka Mo HaKJIOHHOM TJIOCKOCTH;
HCCJIEAOBAHUE YCIOBUI PABHOBECHUS
TBEPAOTO TEJA, UMEIOLLIETO OCh
BpAILICHMUS.

OOBsAcHEHNE 0COOCHHOCTEH
PAaBHOMEPHOT'O U PABHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO JIBUKECHUS,
CcBOOOJIHOTO MaJCHMS TEJI, TBKEHHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroTona, 3aKk0Ha BCEMUPHOTO
TSATOTCHUSL.

OOBsicHEHNE OCHOBHBIX MPUHIIUIIOB
JIEMCTBHUS NOJAIIUITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHMUS.

OOBsiCHEHHE IBH)KCHUS NCKYCCTBEHHBIX

CITYTHUKOB.
Pemenue pacu€THbIX 3a/1a4 C IBHO
3aJIaHHOM (PUBHYECKON MOCIBIO

C UCITIOJIb30BaHUEM OCHOBHBIX 3aKOHOB

1 (HhopMys TUHAMUKHU.
Pacno3naBanue pu3nuecKux sBICHUN
B y4€OHBIX OIbITAX U OKPY>KAIOIICH

JKU3HU: MHCPL M, B38HMOI[€I>1CTBH€ TCII.

AHanu3 GU3NYECKUX TPOIIECCOB U

SIBJICHUM C UCIIOJIb30BaHHUEM 3aKOHOB U

IIPUHOUIIOB: 3dKOH BCCMHUPHOI'O

30



®epepansrasn pabouas nporpgrorents 2 11 1 T 3areist HetotoHa,
IPUHIMII CYICPIIO3UIIAN CHJI, TPUHIIAIIL
PAaBHOIIPABHOCTH HHCPLHHAJIBbHBIX
CHCTEM OTCUETa

NmMnynbc MatepuanbHONM TOYKU IIpoBenenue sKkCepuMeEHTa: U3y4ECHUE
(Tena), cucTeMbl MaTepUATTLHBIX abCOIOTHO HEYIIPYTOro yiapa

ToueK. IMIyJbC CUITbI U U3BMEHEHHE | C IIOMOLIBIO IBYX OJMHAKOBBIX
UMITyJIbCa Tejla. 3aKOH COXPAaHCHHS | HUTSHBIX MAsTHUKOB; HCCIIEJOBAHNE
UMITyJbca. PeakTHBHOE IBMOKEHUE. | CBA3M paOOThI CUJIbI C U3MEHEHUEM

3aKOHBI COXpAHEHUS B 6
MEXaHUKE

Pa6ora cunbl. MOLTHOCTD CHITBI.
Kunernueckas sHeprus
MaTepUAIbHOU TOUKHU. Teopema
00 U3MEHEHUN KUHETUYECKON
DHEPIUH.

[ToreHmanbHast SHEPruUsl.
[ToTeHuManbHast SHEPrUs ynpyro
ne(hOpMHUPOBAHHOUN MPY>KUHBI.
[ToTeHunanbHas YHEPrus Tena
BOJIM3U TOBEPXHOCTH 3EMIIH.
IloTeHmanbHbIE U
HEMOTEHIHAIbHBIE CUIIbL. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI
C U3BMECHEHUEM MEXaHUYECKOU
DHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
DHEPIUH.

Yupyrue u Heynpyrue

MEXaHU4ECKON SHEPIUH Tea

Ha IIPUMEpPE PaCTKEHUS PE3UHOBOTO
KIyTa.

OreHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOrPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYVH.

Pewenue pacu€rHbIX 3a1a4 C ABHO
3aJIaHHOU (PUBHYECKON MOICIBIO

C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJ TMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemenne kauecTBEHHBIX 3a7a4

C OIIOPOW HA U3YYEHHBIE B pa3feie
«MexaHuKa» 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS.

Onucanyue MEXaHU4ECKOTO IBUYKEHHUS C
UCIOJIb30BaHUEM (PU3NUECKUX BETUUHH:
MMITYJIbC TE€NA, KHHETUYECKAst DHEPT U,
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CTOHKHOBGHHH.CDe'D'e pasibHAA pa boyasn Pq
TexHuueckre ycTporcTBa u
IIPAKTUYECKOE TPUMEHEHHUE:
BOJOMET, KONIEP, NPYKUHHBIN
IACTOJIET, IBUKECHUE PAKET

ererANEian SHépriiac Meaanietkas
paboTa, MEXaHMYECKas MOIIIHOCTb.
Ananu3 GpU3nYeCcKuX MporeccoB U
SIBJICHUM C UCITOJIb30BAHUEM 3aKOHA
COXpaHEHUS] MEXaHUYECKOU SHEPIuH,
3aKOHA COXPaHECHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX ITPUHITUIIOB
JEUCTBUS U MPAKTUYECKOTO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOOOMET, KONED,
MPY>KUHHBIN TUCTOJIET.

OOBsicCHEHUE JBMKEHUS PAKET C OMOPOi
Ha U3y4eHHbIe (PU3NUeCcKue BEJIMUUHBI U
3aKOHBI MEXaHUKH.

Hcnonb3oBaHue Mpu NOArOTOBKE
COOOIIEHU O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH IS
MOMCKa, CTPYKTYPHUPOBAHUSI,
WHTEPOPETAIMUA U TIPEACTABICHUS
HH(pOpMaIINH, KPUTUUECKUN aHaJTU3
nojryyaeMon nHpopMauu

[TpoBeneHre KOCBEHHBIX U3MEPEHUH,
HUCCJICIOBAaHUMN 3aBUCUMOCTEH
(u3MYeCKUX BETMYMH, POBEPKA
MPEJIOKEHHBIX TUTIOTE3

Hroro nio pazgeny

18
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Pa3znea 3. Moviekyasipuasi pu3nka ¥ TEpMOIMHAMHMKA

dbepepanbHan paboyas nporpamma | dmsmka.10—-11 knaccbl (ba3oBbil

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE IBHKEHUE.
HNuddysus. Xapaktep IBUKEHUS U
B3aMMOJCHUCTBHS YaCTHUIl BelleCTBa.
Mogenu cTpoeHust ra3os,
KUJIKOCTEH U TBEPABIX TEN U
0O0BsICHEHHE CBOICTB BellleCTBa

Ha OCHOBE 3TUX Mojelei. Macca u
pa3mepsl mosekyil. KomaectBo
BemectBa. [loctosiHHass ABorazpo.
TeroBoe paBHOBECHE.
Temmeparypa u €€ u3smMepeHue.
[IIxana remneparyp Llenbcus.
Mogenp naeanbHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKON
TEOPUHU UJICATBHOIO rasa.
AOcoioTHas TeMIiepaTypa Kak Mepa
CpeIHEN KNHETUYECKON SHEPTUU
TEIUIOBOT'O JIBMKECHUS YaCTHII rasa.
[IIkana remneparyp KenbBuHa.
['a30BbI€ 3aKOHBI. Y paBHEHUE
MenpaeneeBa—Knaneitpona.

3akoH JanbToHa. M30mponeccsl

IIpoBeneHune 3KcriepuMeHTa:
OMpPEICIEHNE MAcChl BO31yXa
B KJJACCHOM KOMHATE Ha OCHOBE

n3MepeHuit 00bEMa KOMHATBI, JTaBJICHUS

Y TEMIIEPATypPhl BO3/1yXa B HEU;
HCCIICIOBAaHUE 3aBUCUMOCTH MEXIY

mapameTpaMu COCTOAHUA PA3PCIKCHHOI'O

rasa.

OreHka abCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MepeHU (PU3NUECKUX

BEJIMYMH.
OObsicCHEeHHE OCHOBHBIX ITPUHITUIIOB
JeCTBUM TepMOMeTpa U GapoMeTpa u
yCIIOBHH UX 6€30MacHOro
MCIIO0JIb30BaHUS B IOBCETHEBHOMN
KU3HMU.

Pacno3naBanue pu3nuecKkux sBICHUN
B YYEOHBIX OMBITaX U OKPYKAIOIICH
KU3HU: Tuddy3us, OpoyHOBCKOE
JBUKEHHE.

Onucanue TEIIOBbIX SBJICHUN

C UCIOJIb30BaHUEM (PUZNIECKUX
BEJIMYMH: JIaBJICHUE ra3a, TeMIeparypa,
CpEIIHsIsl KHHETUYECKasi SHEprusi
Xa0TUYECKOT O ABUKEHHS MOJIEKYIL,
CPEIHEKBaIpaTUYHAsI CKOPOCTh
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B HJICAIBHOM T3¢ @A10eTOsHHBING 7 1P ¢
KOJIMYECTBOM BEILIECTBA.
['pacduueckoe npencrabieHme
U30IPOLECCOB: U30TEPMA, N30X0pa,
u3obapa.

TexHu4eckne ycTpomucTsa u
MPAKTUYECKOE MPUMEHEHHE:
TepMOMETp, OapoMeTp

Fﬁwl’tyﬁmwxa. 10—-11 knacchbl (ba3oBbil

AHanmm3 GU3NIECKUX MPOIECCOB U
sIBJICHUH ¢ ucnonb3oBanuemM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEeaHEH
KUHETUYECKOW SHEPTUH TEIJIOBOTO
JBIKCHHS MOJICKYII C a0COIFOTHOM
TEeMIIEpaTypou.

Pemenue pacu€THBIX 3a/1a4 C SIBHO
3aJIaHHON (PU3HYECKON MOJIENbIO

C UCIIOJIb30BaHUEM OCHOBHBIX
nosioxkenniit MKT, 3akoHOB 1 hopmyin
MOJIEKYJISIpHOU (PU3HKH.

Pabota B rpynmax npu miaHUpOBaHUH,
MPOBEJICHUU U UHTEPIIPETALINU
PE3YyJIbTATOB OIBITOB M aHAJIM3E
JTOITOJIHUTEIBLHBIX UCTOYHHKOB
uHpopmMaIu o Teme

3.2

OCHOBBI
TEPMOJIUHAMUKHU

10

TepmoauHamuyeckas cucrema.
BryTpeHHss sHeprus
TEPMOJIUHAMHUYECKOU CUCTEMBI U
CIIOCOOBI €€ H3MEHEHHS.
KonuyecTBo TenioThl U padoTa.
BHyTpeHHss 2HEPrus OAHOATOMHOIO
HUeaJIbHOI0 raza. Buapr
TEIUIONEPEIaun: TEILUIOMPOBOIHOCT,
KOHBEKIIUS, U3IIy4EHHUE. Y AeIbHAS
TEIUIOEMKOCTD BEII[ECTBA.

[IpoBeneHne FIKCIEpUMEHTA: U3MEPEHUE
YAEIBbHOM TEMJIOEMKOCTH BEIIECTBA.
OneHka abCOFOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEN U3MepeHull (PU3NIECKuX
BEJIMYHH.

W3yuenue mojeneit mapoBoii TypOHUHBI,
JIBUTATEIIl BHYTPEHHETO CrOpaHus,
PEaKTUBHOIO JBUTATEIIS.

OOBbscHEHUE IPUHIUIIOB JEHCTBUS U
yCII0BUI 0€30MacHOr0 UCIOIb30BaHUS
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KonmuecTBo Tetirsfsy bHan paboqan npg
IIPU TEILIONEepeaaye.

[TonsiTue 00 aguabaTHOM MpoliecCe.
[lepBbIil 3aKOH TEPMOAMHAMHUKHU.
[IpuMeHeHne nepBoro 3aKoHa
TEPMOJMHAMHKHN K U30IIPOLECCAM.
['paduueckast uHTEpIIpETAIINS
paboThI raza.

BTopoi1 3ak0H TEpMOIMHAMHUKH.
HeoOpaTtumocTts mpoiieccoB

B [IPUPOJIE.

TennoBbie MauHbL. [[pUHIKIBL
JEUCTBUS TEIIOBBIX MAIIIVH.
[IpeoOpazoBaHus SHEPTUU

B TEIJIOBBIX MAILIMHAX.
KoadpdunueHt nosneznoro aecTeus
TETUIOBOW MAIIINHBI.

[Mukn KapHo u ero koo puirent
IIOJIE3HOI'O JEHCTBUS.
DKOJ0ruyeckue npooIeMbl
TEIIO3HEPTETUKHU.

TexHn4eckue yCTpoucTBa u
MPAKTUYECKOE TPUMEHEHUE:
JIBUTaTelb BHYTPEHHETO CTOPAHMS,
OBITOBOW XOJIOAWIIbHUK,

KOHJIULIUOHED

'BAtOste AHCeRHOM SRASHATABUTaTeIBE
BHYTPEHHETO CTOpaHUsl, OBITOBOTO
XOJIOWJIbHUKA, KOHIUIIMOHEPA.
Omnucanne CBOMCTB Te U TEIIOBBIX
SIBJICHUH C MCIIOJIb30BAHUEM
(bu3nYeCKUX BEIUYWH: TaBlICHHUE ra3a,
TeMIepaTypa, KOINIECTBO TETIOTHI,
BHYTPEHHsISI SHEprusi, paboTa rasa.
Pemmenne pacy€THbIX 3a71a4 € SIBHO
3aJJaHHOM (PM3HUECKONU MOJIETBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMyI MOJICKYJIIPHON (PU3UKHU U
TEPMOJTUHAMHUKH.

Pemienue kaueCcTBEHHBIX 33124

C OTIOpPOM HA U3yYCHHBIC B pa3Jiene
«MonexynspHas huznKa u
TEPMOJIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHE
SIBJICHUSL.

Pabota B rpynnax npu ananuse
JOTOJTHUTENBHBIX HCTOUHUKOB
uH(pOpMaIUH IO TeEME
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3.3

ArperaTHblie
COCTOSIHMSI BEILIECTBA.
@da3oBbI€ MTEPEXOJIBI

[MapooGpa3oBafifiéi KonAEHE AR AL, P
HcnapeHue v KUIEHUE.
AOCoI0THast U1 OTHOCUTENbHAS
BJIAYKHOCTh BO3/1yxa. HachIieHHBIN
nap. Y aenbHasi TerioTa
napooopa3zoBaHusi. 3aBUCUMOCTh
TeMIIepaTypbl KUTIEHUS OT JaBJICHHUSL.
TBépnoe teno. Kpucrammueckue u
amop(dHbIe Tena. AHU30TPOTHS
CBOMCTB KpHUCTAJUIOB. JKuakue
Kpuctaiibl. COBpeMEHHbIE
Marepuaisl. [lnaBnenue u
KpUCTaJM3anus. Y 1efbHas TerioTa
miasienus. Cyomumanus.
VYpaBHeHUE TEIIOBOT0 OaiaHca.
TexHU4eCcKne yCTpOMCTBA U
IIPAKTUYECKOE IPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUN
MOJIYYEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YHCIIE
HaHOMAaTEpHUaJoB,

Y HAHOTEXHOJIOTUHU

TipoBeAsHIIe Skéfiephifenia: wsMepeune
OTHOCUTEJIbHOW BIIQXKHOCTH BO3AyXa.
OrneHka a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHHUIN (U3HUUECKUX
BEJINYHH.

N3yuenune CBOMCTB HACHIIIIEHHBIX
MapoB, CIOCOO0B U3MEPEHUS
BJIQYKHOCTH

HaOmonenune kunenus npu
MMOHMYKEHHOM JIaBJICHUH, HarPeBaHUS

Y IJIABJIEHUS KPUCTAIUIMYECKOTO
BEIIECTBA.

OOBsicHEeHUE TPUHIUIIOB JICUCTBUS U
YCIIOBU O€30MacHOr0 UCIIOJIb30BaHUS

B IMOBCE/IHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KATOPUMETPA.

N3ydyeHne TEXHOIOTUii MOTy4eHUs
COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCIIE
HaHOMAaTEpHUaJOB.

Peliennie pacu€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3HYECKON MOJIENbIO

C UCIOJIb30BAaHUEM YPaBHEHHS
TEIJIOBOro OanaHca.

Pelienne kaueCTBEHHBIX 3a1a4

C OIOPO Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PHU3UYECKUE
SIBJICHUS TI0 TEME.
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depnepanbHana paboyan npd

"PaciiesHABatTe Prsiteerik anifcamii
B YYEOHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: eopmariust TBEPABIX TeT,
HarpeBaHHue U OXJIAXKIACHHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSIHUI
BEIIECTBA U OOBSICHEHHE UX HAa OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOM
(bu3uKH.

Hcnonb3oBanue HHPOPMAITMOHHBIX
TEXHOJIOTUH JIJIsl TIOUCKa,
CTPYKTYpUPOBaHMUSI, UHTEPIPETAIIUU U
npeaCcTaBIeHus HH(OpMaIUU Tpu
MOATOTOBKE COOOIEHU O TPUMEHEHUN
3aKOHOB MOJIEKYJIIPHON (PU3KUKHU U
TEPMOJANHAMUKY B TEXHHUKE

Y TEXHOJIOTUSIX

Utoro no pazneny 24
Pa3zjnen 4. DekTpoauHAMHKA
4.1 | DnekTpocraruka 10 DuekTpu3auus Teil. JnekTpuueckuid | [IpoBeneHne skCnepuMeHTa: U3MEPEHHE

3apsan. /IBa Buaa 3JIEKTPUYECKUX
3apsaoB. [IpoBoaHMKY,
JTUBJIEKTPUKHU U TTOJYIIPOBOTHUKH.
3aKOH COXpaHEHUs AIEKTPUUECKOTO
3apsja.

B3anmopelictBue 3apsaa0B. 3aKOH
Kynona. ToueuHslil 35IeKTpUUECKUIA
3apsi1. DIEKTPUUYECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrnieHka a0CONIOTHBIX B OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEHUN (HPU3NIECKUX
BEJIUYMH.

N3ydyeHune npuHIKUIIOB IEUCTBUSA
AJIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydenune npuHIKUIOB JIEUCTBUSA
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HanpsoxéHHoCTH SABRTPIRIECKOI0 P¢

nons. [IpuHIun cyneprosuuumn
BJIEKTPUUECKUX TTOJEH. JIMHUM
HaNPsHKEHHOCTH JJIEKTPUYECKOTO
TTOJISL.

Pabota cui1 3J1IeKTpOCTaTHYECKOTO
nois. [lorennuan. PazHocTs
noreHnuanoB. IIpoBogHukuy u
JADJICKTPUKU B
AJIEKTPOCTATUYECKOM IIOJIE.

I[I/IBJIeKTpI/IIKDCKa}I IMPOHUIACMOCTD.

OnektpoéMkocTh. Konnencarop.
DNEKTPOEMKOCTH TUIOCKOTO
KOHJIEHCATOpa. DHEPIrus
3apsHKEHHOr0 KOH/IEHCATOPA.
TexHU4eCcKne yCTpOMCTBA U
MPAKTUYECKOE MPUMEHEHHE:
AJIEKTPOCKOII, JIEKTPOMETD,
AIIEKTPOCTATUUECKAs 3AILNTA,
3a3eMJICHHUE AJIEKTPOIIPHOOPOB,
KOHJIEHCATOP, KONIMPOBAJIbHBIN
anmapar, CTpyHHBIN IPUHTEP

RO BT BesonacHord HpuNereifa
B IPAKTUYECKOMN KU3HU,
KOIMPOBAJIHOI'O anmnapara, CTpyHHOro
MpUHTEpA.

Paccmotpenune puznyecknx OCHOBaHUM
AJIEKTPOCTATUYECKOW 3AIUTHI U
3a3eMJICHHS DJICKTPOIIPUOOPOB.
Pemenune pacu€THpIX 3a7a4 ¢ IBHO
3aJIaHHON (PU3HYECKON MOJIENbIO

C UCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYIT SIEKTPOCTATHUKH.

Pemienne kayecTBEHHBIX 3a]1a4

C OIIOPOW Ha U3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SBJICHUSA 3JIEKTPOCTATUKH.
Pacno3naBanue pu3nuecKux sBICHUN
B YU4€OHBIX OMBITAX U OKpYKaromei
KU3HU: DJIEKTPU3ALINS Tell,
B3aMMO/JICHCTBUE 3apsAI0B U OObSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hOpMYI
AIEKTPOCTATUKH.

Onucanue u3y4eHHbIX CBOWCTB
BELIECTBA U JIEKTPUUECKUX SIBICHHIM

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: JJICKTPUYECKHUN 3apsl,
HaIPsHKEHHOCTD 3JIEKTPUYECKOT O MOJI,
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depnepanbHana paboyan npd

ReTEHIAE PasHOcTh Hoter g6,
BIIEKTPOEMKOCTb.

AHanu3 (pU3NYEeCcKuX MPOLECCOB U
SIBJICHUH C UCIIOJb30BAHUEM
(U3HYECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUsI DJIEKTPUYECKOT 0 3apsiia,
3akoHa Kynona.

PaGota B rpymnmax npu ananuse
JOTMOJTHUTENbHBIX UCTOUHUKOB
uH(OPMAITIH ¥ TOATOTOBKE COOOIIEHUI
O MPOSIBJICHUM 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY’KAIOLIEH XKU3HU U IPUMEHEHUN
UX B TEXHUKE

4.2

TlocTOSHHBIHI

BJIGKTpI/ILIeCKI/Iﬁ TOK.

TokH B pa3IMuHBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYIIECTBOBAHMUS JIEKTPUIECKOTO
Toka. ctounuku Toka. Cuiia ToKa.
[TocTOSIHHBIN TOK.

Hanpsioxenue.

3akoH OMa AJ1s1 ydacTKa LenHu.
DJIEKTPUUYECKOE COMTPOTUBIICHUE.

VY nenbHOE CONPOTUBIICHUE
BemlecTBa. [locnegoBarenbHoe,
MapajjieIbHOE, CMEIMIAHHOE
COCIMHEHUE MMPOBOJHUKOB.
Pabota a51ekTprdecKkoro Toka.
3akoH J[xxoymns—JIenia. MomHoCTh
AJIEKTPUYECKOTO TOKA.

IIpoBeneHNE SKCIEPUMEHTA: U3yYEHUE
CMELIAaHHOT'O COETMHEHUS PE3UCTOPOB;
m3mepenue JJIC UCTOYHMKA TOKA U €r0
BHYTPEHHETO COITPOTHUBIICHNUS;
HaOJII0JICHHUE JICKTPOJIU3A.

Orenka aOCONIIOTHBIX M OTHOCUTEIILHBIX
MOTPEUTHOCTEN N3MEPEHHUH (PU3NIECKUX
BEJIMYHH.

OObsicHEeHUE MPUHLIUIIOB JACHCTBUS U
yCIIOBU 0€30M1acHOT0 MPUMEHEHUS
aMIIepMETpa, BOJbTMETPA, PeocTara,
VMCTOYHHUKOB TOKa,
AIEKTPOHATrPEBATENbHBIX U
AJIEKTPOOCBETUTENILHBIX PHOOPOB,
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DIEeKTPOABIK YIHASPEr i P2 6042 npd
BHYTpPEHHEE COIPOTUBIICHUE
MCTOYHUKA TOKa. 3aKkoH Oma

JIJISl TIOJTHOM (3aMKHYTOM)
anexkTpudeckou uenu. Koporkoe
3aMBbIKaHHE.

DJNeKTpOHHAas MPOBOJUMOCTb
TBEPJBIX METAJIJIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METAJIOB

OT TEMIEPATYPHI.
CBepXIpOBOAUMOCT.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBoliCcTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
MIpUMECHAsI TPOBOJUMOCTD
MOTYNPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynpoBOAHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUM TOK B paCTBOpax U
pacIiaBax 3J€KTPOJIHUTOB.
DIIEKTPOAUTUYECKAS JUCCOLIUALUS.
DJEKTPOJIH3.

DIIEKTPUYECKUN TOK B ra3ax.
CamocToATENbHBIN U
HECaMOCTOSITEIIbHBIN Pa3ps.
Monnus. [1na3ma.

TexHn4ecKkne ycTpoucTBa u

"PEPNOMETPH CoPOTH BieTHs 0230851
BAKYYMHOI'O JMOJa, TEPMUCTOPOB U
(boTOope3uCcTOPOB, MOITYIPOBOIHUKOBBIX
JIMO/I0B, TaJIbBAHUKH.

Pemenne pacu€rHbIX 3a1a4 C IBHO
3aJIaHHOU (PU3HYECKON MOICIBIO

C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyin Tembl «IlocTosTHHBIN
DIEKTPUYECKUHN TOK.

Pacno3naBanue (pru3nuecKux sBICHUN
B YUEOHBIX OMBITAX U OKPYKAIOIIECH
KU3HU: DJIEKTPUUECKas IPOBOJAUMOCTb,
TEILIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JIEUCTBUS TOKA.

AHalIU3 3NEKTPUUYECKHUX ABJICHUN U
IIPOLIECCOB B LIEMAX [IOCTOSIHHOI'O TOKA
C UCIIOJIb30BAHMEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH
ITOCJIEIOBATENBHOTO U MAPAJIEIBHOTO
COEIMHEHUS POBOAHUKOB, 3aKOH
Jxoyns-JIenua.

Onurcanue n3y4eHHbIX CBOWCTB
BEIIECTB U 3JIEKTPUUECKUX SIBICHUN

C UCTOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: 3JICKTPUUYECKUH 3apsij, CUja
TOKQ, AJIEKTPUYECKOE HAIIPSIKEHHUE,
JIIEKTPUYECKOE CONIPOTUBIICHUE,
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npakTudecKoe Tpiiefietife:a 0042 npg
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
VUCTOYHHKH TOKA,
3JIEKTpOHArpeBaTelIbHbIE PUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TPHUOOPHI,
TEPMOMETP COIIPOTUBIICHUS,
BAKYYMHBIN MO, TEPMUCTOPBI U

"pasHoCTs froreutianos 2O HC Pabota
TOKA, MOIIIHOCTb TOKA.

Hcnonp3oBanue HHPOPMAMOHHBIX
TEXHOJIOTUH JIJIs1 IOMCKA,
CTPYKTYpPUPOBaHHUSI, UHTEPIPETALIUU U
npecTaBiieHus MHGOpMaIUU MpU
MOJITOTOBKE COOOIIEHU 0 TPUMEHEHU T

dboTope3ncTopsl, 3aKOHOB ITOCTOSIHHOTO TOKa B TEXHUKE U
MOJTYTIPOBOTHUKOBBIN MO, TEXHOJIOTUAX
rajibBaHuKa

Hroro no pazaeny 22

PezepBHOE Bpems 2

OnekTpoHHbIE U(POBBIE 00Pa30BATENBHBIE PECYPCHI

https://urok.apkpro.ru/

https://myschool.edu.ru
https://m.edsoo.ru/ff0al778

OBLIEE KOJIMYECTBO 68
YACOB 11O ITPOTPAMME
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https://urok.apkpro.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/ff0a1778

11 KJIACC depepanbHan paboyaa nporpamma | Pusmka. 10-11 knaccol (6a3oBbii

HaunmenoBanue

No KommaecTBo OcCHOBHBIE BUJIBI ACSITSIHHOCTH
pa3liesioB U TEM [IporpammMHO€E coziepKaHue

n/m 4acoB oOy4arommxcs

y4e0HOr0 MpeIMeTa
Pa3znen 1. JnekrponuHammuka
1.1 | MarauTHoOe 1oJje. 11 [TocTosTHHBIE MATHUTBHI. [IpoBeneHne FKCIIEpUMEHTA: U3YUEHUE

DJIEKTpOMAarHuTHast
UHIYKIIAS

BzanMopeiicTBue NOCTOSHHBIX
MarsuToB. MarauTHoe 1oJie.
BexTop MarHUTHOM UHAYKIUU.
[IpuHIMD Cyneprno3nuuun
MarHMTHBIX TT0JIeH. JInHuN
MarHuTHOM nHAYKIMU. Kaptuna
JIMHUM MarHUTHOM MHIYKLIWU OIS
ITOCTOSTHHBIX MarHUTOB.
MarauTHoe 1oJj1€ IPOBOJHUKA

¢ TokoM. KapTuHa nuHui HHAYKIIUU
MarHuTHOTO MOJIS JJIMHHOT'O
MPSIMOTO MTPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOI'O MPOBOJHUKA, KaTYIIKH
¢ TokoM. OnbIT IpcTeaa.
B3anmonernicTBue npoOBOHUKOB

C TOKOM.

Cuiia Amnepa, e€ MOayJb U
HaIpaBJICHUE.

Cuna JlopeHua, e€ MmoayJib u
HalpaBJeHHE. [[BHKeHUE
3apsIKCHHOW YaCTHULIbI

MarHUTHOTO IOJIS KaTYIIKHU C TOKOM;
UCCIIEIOBAaHUE ACUCTBUS TOCTOSTHHOT O
MarHuTa Ha paMKy C TOKOM;
UCCIIEIOBAaHUE SBJICHUS
3JIEKTPOMAarHUTHOW HHIYKIUU.
Onenka a0COIIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUH (PU3NUECKUX
BEJIMYMH.

OOBbscHEHNE NPUHIUIIOB JEHCTBUS U
yCIJIOBUI 0€30MacHOr0 MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, AIEKTPOABUATATENS,
YCKOPUTENEHN 3JIEMEHTAPHBIX YACTHIL,
VHIYKIIMOHHOM TIEYH.

Pemenne pacuérHbix 3amau

Ha MpUMEHEeHHE (HOPMYIT TEMBI
«MarHuTtHoOe nose. DNeKTpOMarHuTHas
VHIYKIUSA.

Pelienne kauecTBEHHBIX 33124

C OIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (U3NYECKUE
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B OZIHOPOJHOM MAFHITHON FEOXRE2 7 1P
Pabota cumsl JIopenia.

SIBiIeHUE 3IIEKTPOMArHUTHOU
nHAyKIuu. [ToTok BekTopa
MAarHUTHOW WHIYKIIUH.
DIEeKTPOABMKYIIAsl CUJIA UHAYKIIAH.
3aKOH JIEKTPOMArHUTHOM
nHaykuuu Oapanes.

Buxpesoe anekTpuyeckoe mnoie.
DNEeKTpOABMKYIIAsl CUJIa UHAYKIIUU
B [IPOBOJHUKE, IBUKYLIEMCS
MOCTYMATENbHO B OJTHOPOJTHOM
MAarHUTHOM MOJIE.

IIpaBuino Jlenna.

NHaykTMBHOCTD. fIBIICHUE
CaMOMHIYKIUH. DIEKTPOABIKYIIAs
CUJIa CAMOMHYKIIUH.

DHeprus MarHUTHOTO MOJIsl KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHn4yeckue yCTpoucTBa u
MMPAKTUYECKOE MPUMEHECHUE:
ITOCTOSIHHBIE MAarHUTHI,
AIEKTPOMAarHuThl,
AIEKTPOJIBUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHIIL,
VHIYKI[MOHHAs 1€Yb

TARMeHUS TeMET «NVdrHitTioe (ot 1

DJIEKTPOMAarHUTHAsI HHITYKLUSD.
OnpeneneHue HaNpaBiIeHNs BEKTOpa
WHIYKIIMM MarHUTHOTO ITOJIS
IPOBOIHMKA C TOKOM, CHJIBI AMIiepa
u cuiibl JIopeHna.

PacnioznaBanue Gpu3anyeckux sSBICHUMI
B Y4EOHBIX OMBITAX U OKPYXKaroIIen
YKU3HH: B3aUMOJEIICTBUE MAarHUTOB,
AIEKTPOMArHUTHas! MHAYKLUA,
JeiCTBHE MarHUTHOI'O TIOJIsI HA
IIPOBOJHUK C TOKOM U JABIKYILIUHCS
3apsi.

AHanmu3 3JIEKTPOMarHUTHBIX SIBJICHHUM
C UCIIOJIb30BAHUEM 3aKOHA
AJEKTPOMAarHUTHOM MHIYKIHUU.
Onuncanue n3y4eHHbIX CBOMCTB
BELIECTB U AJIEKTPOMArHUTHBIX
SIBJICHUU C UCITOJIb30BAaHUEM
(bu3MYEeCKUX BETUYNH: UHIYKIIUS
MarHMTHOTO MOJIs, Cuila AMIiepa, cuia
JlopeHua, MHAYKTUBHOCTb KaTYIIIKH,
SHEPrus JIEKTPUYECKOr0 U MAarHUTHOTO
IOJIEN

Hroro nio pazgeny

11

Paznen 2. Kosie0aHus U BOJTHBI
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2.1

Mexasudeckue u
AJIEKTPOMArHUTHBIC
KOJIEOAHUS

KonebarenpHas ©HoreMasf Padoqan npg

CB0OOHBIE MEXaHUYECKHE
konebanud. ["apmMoHnyeckue
koneOanus. [lepuon, gactora,
amIuTya u (asza KoseOaHuiil.
[IpyXKMHHBIN MasATHUK.
MaremaTHU4ECKU MasATHUK.
YpaBHEHHE FrapMOHUYECKUX
kojebanuii. [IpeBpalienue aHeprun
IpU FrapMOHUYECKUX KOJIeOaHUSIX.
KonebarenbHbIil KOHTYP.
CB0OOAHBIE 3TEKTPOMArHUTHBIC
Koje0aHus B HACAILHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHs
MEXIy MEXaHUYECKUMU U

QJICKTPOMAariuTHBIMHA KOJIEOAHHSIMU.

®opmyna TomcoHa. 3aKoH
COXPAHEHMS YHEPTUU B UJCATBHOM
K0J1e0aTeIbHOM KOHTYpE.
[IpencraBieHne 0 3aTyXaroIux
KosieOaHusIX. BbIHYX/1€HHbIE
MEXaHUYECKUE KOJIeOaHMUsl.
Pesonanc. BeinyxneHHbie
AJIEKTPOMAarHUTHbIE KOJeOaHu .
IlepeMeHHBIN TOK.

CunyconganbHbIA IEPEMEHHBIN TOK.

"Pleeyie noBaIie AdpaMeTpos (0a3osbil
KoJ1Ie0aTeIbHOM CUCTEMBI — MTEPHO/Ia,
YaCTOTHI, aMIUTATYABI U (ha3bl
Kosie0aHuii (MIPYKUHHBIN W/WIH
MaTeMaTHYECKU MasTHUK).
Hab6mronenue 3aTyxaromux KoiaeOaHui.
HccnenoBanne CBOWCTB BBIHYKICHHBIX
KoJIeOaHUH.

Hab6mronenue pe3onanca.

[IpoBenenue s3KkCepUMeHTa:
UCCIIeIOBaHME 3aBUCUMOCTH TIepuoza
MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH

OT JIMHBI HUTHA U MaCChI TPY3a;
HCCIIeIOBaHKE TIEPEMEHHOTO TOKA

B IIETIH U3 TTOCJIEJI0BATEIHHO
COCIMHEHHBIX KOHACHCATOpa, KaTyIITKH
U pe3ucTopa.

Orenka aOCOMIOTHBIX M OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3HUUECKUX
BEJIMYHH.

OObsiCHEHUE TIPUHITATIOB JCHCTBUS U
yCIIOBHI 0€30MacHOro MPUMEHEHUs
AJIEKTPUYECKOT0 3BOHKA, TeHepaTopa
MIEPEMEHHOI0 TOKA, JIMHUI
3JIEKTpoIepeiay.

Pemenne pacu€THbIX 337124 C SBHO
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MONHOCTE MEPEMERHOIG TOKA? 127 1P]
AMIUTMTYIHOE U JIEUCTBYIOIIEE
3HAYEHHE CUJIBI TOKA U HAIPSKEHHUSL.
Tpancdopmarop. IIpoussoactso,
nepenaya u norpedieHue
DIEKTPUYECKON IHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IIPU POU3BOICTBE PJIEKTPOIHEPTUH.
KyneTypa ncnons30BaHus
AIEKTPOIHEPTUU B TOBCEIHEBHON
KU3HH.

TexHu4eCcKne yCTpOMCTBA U
IIPAKTUYECKOE ITPUMEHEHUE:
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
NEPEMEHHOI0 TOKa, TMHUU
AJIEKTponepenay

"safMTHON PisHaECkb MOACTBRY b

C UCTIOJIH30BAHUEM OCHOBHBIX 3aKOHOB
U (hOpMYI1, ONTUCHIBAIOIIIUX
MEXaHUYECKHUE U DJIEKTPOMArHUTHbHIC
Kosie0aHusl.

Onuncanue MEXaHUYECKUX U
3JICKTPOMAarHUTHBIX KOJICOaHMIA

C UCTOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: TIEPUOJ U YaCTOTa
KoJIe0aHMii, aMIUIUTYAa U pa3za
KoJIcOaHUM, 3apsl U CUJia TOKa

B TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KOJIeOaHUSX.

Perienre kauecTBEHHBIX 33124

C OIOPOM HA U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU, OTHCHIBAIOIIIHE
MEXaHUYECKHUE U DJIEKTPOMArHUTHbHIC
KoJIcOaHusI.

Pabota B rpynmax mpu riiaHupOBaHUH,
MIPOBEJICHNY U WHTEPIpETaIlun
PE3yJIbTaTOB OMBITOB, U aHAJIN3E
JIOTIOTHUTENILHBIX NCTOYHUKOB
uH(dOpMAaIK IO TEME

2.2

Mexaanueckue u
3JICKTPOMArHUTHBIC
BOJIHBI

MexaHnueckue BOJIHbI, YCIOBUS
pactpoctpanenus. [lepuog.
CKOpOCTh pacipoCTpaHEHUS U

JJINHa BOJIHEI. HonepeqHHe 141

N3yuenne oOpa3zoBaHus U
pacnpocTpaHeHUs TIOTIEPEYHBIX U
MPOJOILHBIX BOJH.

Hab6nronenue orpakeHus
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IPOJOJILHEIE BOAARP2/bHAA pabouas npg
HNuTepdepenuns u audppakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTBh 3BYyKa. [ pOMKOCTB
3Byka. BeicoTa ToHa. TemOp 3ByKa.
DNEKTPOMArHUTHBIE BOJIHBI.

VY cnoBus U3y4eHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHuas
OpueHTalus BeKTopoB E, B,

V B DJIEKTPOMAarHuTHOW BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)k€HUe, MPEIOMIICHUE,
noJisipu3auus, AudpaKuus,
uHTeppepenuns. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikaya 31€KTPOMArHUTHBIX BOJIH.
[IpumeHeHue 3eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paANOCBS3U U
TeneBuIeHus. Panqnonokanus.
DJIEKTPOMATrHUTHOE 3arpsi3HEHNE
OKPYXaIOIIEH CPEeIbl.

TexHn4yeckue yCcTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUAarHOCTHUKA

B TEXHUKE M MEIMIIMHE, pajaap,

"RerpEnoM el UHTeppepeHitaie
TU(ppaKkIuy MEXaHUYECKUX BOJIH.
HabGmronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUTUTYJ0N U
4acTOTOM KoJieOaHMil, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB
3JICKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE,
MpeIOMJICHHE, TOJISIPU3ALIUS,
audpakiys, iHTepepeHIIrs.
N3yuyenue ycmoBuii U3My4eHUs
AJICKTPOMArHUTHBIX BOJIH, B3aMMHOMN
opueHTarnuu BekTopos E, B,

V B DJICKTPOMarHuTHOU BOJIHE.
M3ydenue npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsicCHEHUE PUHITUTIOB JCHCTBUS U
yCIIOBU 0€30MacHOTO MPUMEHEHUS
MY3BbIKaTbHBIX HHCTPYMEHTOB,
yJIbTPa3BYKOBOU AUArHOCTUKHU

B TEXHUKE U MEJUIIMHE, pajapa,
paauonpuéMHUKa, TEIEBU30Pa,
aHTeHHbl, Tenedona, CBU-neun.
Pemienue pacu€THBIX U KaU€CTBEHHBIX
3a71a4 C OMOPOM HA U3yUYEHHbIC 3aKOHbI
Y 3aKOHOMEPHOCTH, OMTMCHIBAIOIIINE
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pagronpUEMHIE FEREBH3HH2 001an Npd
anTeHHa, Tenedod, CBU-neus

"PAHPOCTPAEHHE MEXANITHSERIOE
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue HHPOPMaIMOHHBIX
TEXHOJIOTUM JIJIs TOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALINU U
npesicTaBieHus nHpopMaIuu

IIPH TIOJITOTOBKE COOOIIEHMI

00 MCIOIb30BaHUH AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B IUCKyCCHH

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKpYXarolien cpebl.

Paborta B rpynmnax npu rjiaHupOBaHUH,
MIPOBEICHUU U UHTEPIIPETALUN
PEe3yJIbTATOB OIBITOB U aHATU3E
JOTIOJTHUTENbHBIX HICTOUHUKOB
uH(dOpMAIIH TI0 TeMe

2.3

Onruka

10

['eomeTpuueckas onTuka.
[IpssMonMHENHOE pACIIPOCTPAHEHNE
CBETa B OTHOPOAHOM cpene. JIyu
cBeTa. ToUyeuHbIM UCTOYHUK CBETA.
OTtpaxkeHue cBeTa. 3aKOHbI
orpaxkeHus ceta. [locrpoenue
M300paXEHUH B IIJIOCKOM 3€pKaje.
[Ipenomienue cBeta. 3aKOHBI
MpeIOMJICHHS cBeTa. AOCOIIOTHBIN

IIOKa3aTCJIb IIPCIOMIICHM . [Tonnoe

N3yyeHue siBneHUs MOIHOTO
BHYTPEHHETO OTPaKEHUSI, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenne Mmoaene MUKpOCKOIIA,
TEJIECKOIIA.

[TonyuyeHune criekTpa ¢ MOMOIIBIO
NPU3MBI U TUPPAKIIMOHHON PEIIETKH.
N3mepenue nokasarests npeaomMiIeHus
CTEKJIA.

HccnenoBanue CBONCTB N300payKeHUI
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BHYTpEHHEE OTPaskEnfie a7 pabouas npg
[IpenenbHBIN yroy HoJIHOro
BHYTPEHHET O OTPAXKEHUS.
Hucnepcus ceeta. CI0KHBIA COCTaB
oenoro cBera. L[Ber.

Cobuparoriye 1 paccenBarome
nuH3bl. ToHkas nuH3a. POKyCHOE
pacCTOsTHUE U ONTUYECKas cuia
TOHKOU JINH3BI. [locTpoeHune
n300pakeHu B COOMpArOIIUX U
pacceuBaromux JimH3ax. Dopmyna
TOHKOM JIUH3EI. Y BEIMUCHHE,
JTaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH
r€OMETPUYECKON ONTUKHU.

Bonnosas ontuka. UaTepdepenims
cBera. KorepeHTHbIC HCTOYHUKH.

VY cnoBust HAOMIOIEHUS MAKCUMYMOB
1 MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. {udpaxinuonnas
peméTka. Y ciioBre HaOIOACHUS
IJIABHBIX MAKCUMYMOB TIPU NaJCHUU
MOHOXPOMAaTHUYECKOr0 CBETa

Ha AU(PAKIIUOHHYIO PEIIETKY.

rBita v 3nka. 1011 knaccel (6a3oBblii

OObsicHEeHUE MPUHIIUIIOB JCHCTBUS U
yCIIOBHI 0€30MacHOro NpUMEHEHUs
OYKOB, JTyTibl, (hOTOAMIApaTa,
ITPOEKIIMOHHOTO armapara,
MHKPOCKOIIA, TEJIECKOIA, BOJJOKOHHON
ONTHUKH, AUPPAKINOHHON PEIIETKH,
IOJIIPOUA.

Pemenune pacu€rHbIX 3a1a4 € SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HOpMYJT TEOMETPUUYECKON ONTHUKH.
[TocTpoenue u onucanue n300paxeHus,
CO37]aBAEMOr0 TUIOCKUM 3EPKAJIOM,
TOHKOW JINH30M.

Paccmotpenne npenenos
IIPUMEHUMOCTH F'€OMETPUUECKOU
ONTHUKMU.

PacnioznaBanue Gpu3nyeckux sBICHHIMI
B ONIBITaX U OKPYKAIOIIEH )KU3HHU:
IPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAKEHUE, MTPEIIOMIICHHUE,
uHTepdepenus, Tubpakius u
NOJIIPUA3ALMS CBETA, TUCIIEPCUS CBETA.
Nzyuenue ycinoBuit HaOMOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHUHE
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HOJISIpI/BaLII/ISI SE@fpa/1bHan paboyas npg

TexHU4eCKHne yCTpOUCTBA U
IIPAKTUYECKOE TPUMEHEHUE:

OYKH, JIyma, (hoToanmnapar,
MPOEKIIMOHHBIN anmnapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
MOJIIPOU T

"OTVIRY X CripasHEIX KOFEpRHTRHIXC!
MCTOYHUKOB.

VY cnoBue HaOMIOIEHUSI TTIaBHBIX
MaKCUMYMOB TIPH T1aJICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha AU(PAKIIUOHHYIO PEIIETKY.
AHaM3 ONTHYECKUX SBJICHUH

C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
PSIMOJIMHEHHOTO PACTIPOCTPAHEHUS
CBETAa, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI MTPEJIOMJICHUS CBETA.
Ornrcanve ONTHYECKUX SBJICHUN

C MCTOJIb30BaHUEM (PU3UYECKUX
BEIUYUH: (POKYCHOE PACCTOSHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pazgeny

24

Pa3znen 3. OcHOBBI crieMAIbLHOM TeOPpHH OTHOCHTENBHOCTH (naee — CTO)

3.1

OCHOBBI cIEIIHAILHON
TEOpPUH
OTHOCHUTEIILHOCTH

4

['paHuIBl NPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU.
[locTynarsl crienMaIbHONW TEOPUU
OTHOCUTEIBbHOCTH: UHBAPUAHTHOCTD
MO/IyJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHIUAN OTHOCUTEILHOCTH
OWHIITENHA.

OTHOCUTENTLHOCTh
OJIHOBPEMEHHOCTH. 3aM€IJICHUE
BPEMEHU U COKPAILICHUE JJIUHBI.

Penrenne kaueCTBEHHBIX 3a74a4

C OMOPOYW Ha U3YYEHHBIE MTOCTYJIAThI
CTO.

Hcnonp3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIS IIOMCKA,
CTPYKTYpPUPOBAHUS, UHTEPIPETALINU U
npeacTaBjaeHus HHGOPMAIUU MTPU
MOJATOTOBKE COOOIICHUI O TpaHUIIaX
IIPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku u ocHoBax CTO
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DHeprus u I/IMﬂ)yﬂﬁ@a” bHaA paboyana npg
PENSITUBUCTCKON YaCTHUIIBIL.
CBs13b MaccChl C YHEPTUEH U
UMITYJICOM PENISTUBUCTCKOM
YacCTHULbI. DHEPTHUS MMOKOS

rpamma | ®usmuka.10-11 knaccbl (6asoBbiit

Hroro no pazgeny

Paznen 4. KanToBasi puzuka

4.1

DJIEMEHTHI KBAHTOBOH
OIITUKHA

®oronsl. Dopmyna [lnanka cBsa3u
AHEpruu (POTOHA C €ro 4YacToTOM.
OHeprusi U UMIyNbC (PoToHa.
OTKpBITHE U UCCIIEOBAaHUE
dotorddexra. OnbITHI

A.T". CronmeroBa. 3aKOHBI
dbotorddekra. YpaBHeHUE
Oiinimreiina 1ia Goroaddexra.
«KpacHas rpanuia» ¢pororddexra.
JlaBnenue cBera. ONbITHI

[1.H. JleGenena.

XHUMHUYECKOE JICMCTBHUE CBETA.
TexHu4ecKne yCTpouCTBa U
PaKTHYECKOE PUMEHEHHE:
dboTo371EMEHT, POTOIATUHK,
COJIHEUHast baTapesi, CBeTOANO/T

Hab6mronenune poroaddexra

Ha YCTAHOBKE C IMHKOBOW IMIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dororddexra.

OO0BbsicHEHNE OCHOBHBIX MPUHITUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: PoToreMeHT, (POTOAATUHK,
coJIHeUHasl OaTtapes, CBETOANO; U
yCJIOBHH X 0€30MacHOro MPUMEHEHUS
B IIPAKTUYECKOU KU3HU.

Pemrenue pacu€rHbIx 3a/1a4 ¢ IBHO
3aTaHHOM (PU3UYECKON MOJEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAaHTOBOM ONTHUKH.
Pemienne kauecTBEeHHBIX 3a1a4

C OIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOU ONTHKH.
Pacnio3naBanue pu3nuecKux siBICHUM
B Y4EOHBIX OIbITaX:
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depepanbHana paboyan npd

rporedncktpirdetkuit SdpekTOTESrUBoe
JTABJICHUE.

OnucaHre n3y4eHHbIX KBAHTOBBIX
SIBJIEHUW U TIPOLECCOB

C UCIOJIb30BaHNEM (PU3HUECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJIHBI K YAaCTOTA CBETA,
SHEPrus U UMIYJbC (OTOHA

4.2

Crpoenue aToma

Monenb atoma TomcoHa. ONBITEI
Pesepdopaa no paccesuuro
a-dyactull. [Imanerapnas Mmoaens
aroma. [loctrymnarsl bopa.
N3nydyenue u noriyonieHue GOoToHOB
IIPU NIEPEXOE aTOMa C OTHOTO
YPOBHS YHEPIUU HA Apyrov. Bubl
cnekTpoB. CEKTp ypOBHEN YHEPTUH
aToMa BOJIOpOAa.

BonHoBbIe cBOMcTBa yacTull. BoiaHBI
ne bpoia. KopnyckynsipHo-
BOJIHOBOU J1yaJI3M.

CHOHTaHHOE Y BBIHYKJIEHHOE
V3JIyYCHHUE.

TexHu4eckne ycTpomucTsa u
MPAKTUYECKOE TPUMEHEHHE:
CHEKTPAJIbHBIN aHAIIN3
(CTIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN
KOMITBIOTEP

Nzyaenue monenu onwita Pesepdopaa.
[IpoBeneHue sKcriepuMenTa

10 HaOJIFOJIEHUIO JIMHEYaTOro CreKTpa.
Onenka a0COIOTHBIX M OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUI (HU3UUECKUX
BEJINYUH.

N3yuyenne monemu aroma: ToMcoHa,
MJIaHETAPHOU MOJIETU aTOMa, MOJIeIN
aroma bopa.

N3yueHune ciekTpa ypoBHEW SHEprun
aToma Bogopoaa. O0bsCHEeHUE
MIPUHLIUIIOB JICMCTBUS U YCIIOBUM
0€30IMMacHOro MPUMEHEHUS
CIEKTPOCKOMa, Ja3epa, KBAaHTOBOI'O
KOMIIBIOTEPA.

Pemnienmne kauecTBEHHBIX 3a/1a4

C OIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
siBJIeHUS 110 TeMe «CTpOeHUE aToMay.
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depepanbHana paboyan npd

"PHCHOIHABA e (PrshiteticnX Sateniii

B YUEOHBIX OMBITAX: BOSHUKHOBEHUE
JMHENYATOTO CIIEKTPA U3TYYCHHUS.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHUU C UCITOJIb30BAHUEM
nocrynaroB bopa

4.3

ATOMHOE PO

OKCIEpUMEHTBHI, JOKa3bIBAIOIINE
CIIO’)KHOCTH CTPOSHUS SApa.
OTKpbITHE PAJUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo
OIPEEIICHUIO COCTaBa
PaTMOAKTUBHOT'O U3ITy4EHUSI.
CgoiictBa annda-, Oera-,
raMMma-usinydenus. Bnusnue
pasliOaKTUBHOCTH Ha KUBBIE
OpraHu3MBbl.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxknonnas monens siapa
["eitzenOepra-MBaneHkKo.

3apsn anpa. MaccoBoe yucio sapa.
N3otorsL.

Anna-pacnan. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnaz. ["amma-
U3JlydeHre. 3aKOH paJuOAKTUBHOTO
pacmaja.

OHeprus CBA3U HYKJIOHOB B si7Ipe.
SlnepHble CcUIIbL.

N3y4yeHue 3KCIIepuMEHTOB,
JOKa3bIBAIOIINX CIIOKHOCTb CTPOCHUS
aTOMHOTO SIpA.

HccnenoBanue TpeKOB 4acTHI]

(o roToBBIM (poTorpadusm).
N3ydenue siiepHbIX CUIL, SIIEPHBIX
peakiuil CHHTE3a U pacnajia,
TEPMOSIEPHOTO CUHTE3A.

N3ydyeHne HyKIIOHHOM MOJENH sapa
I'eit3enOepra-MBaHeHKo.

OObsicHEeHUE yCTpOWCTBA U
PUMEHEHUS JO3UMETPA, KaMephl
Buiibcona, sipepHOro peakropa,
aTOMHOM OOMOBI.

Pemrenue 3anau ¢ onopou

Ha NOJIy4YEHHBIE 3HAHUS, B T.4. O 3apse
¥ MaccOBOM YHCJI€E sSI/Ipa.
PacniosnaBanue pu3ndeckux sBICHUIM
B YU€OHBIX OMBITaX U B OKpYXKaromen
YKU3HH: €CTECTBEHHAs U UCKYCCTBEHHAs
PaauOaKTUBHOCTD.

52



Hedexr M&CCLf%ﬂﬁﬁ?“ bHaA paboyana npg
S nepnbie peakunu. [lenenue u
CUHTE3 s7eP.

S nepubiii peakrop. TepmosiaepHbin
cunTe3. [IpobieMbl U MepCeKTUBbI
AJIEPHON DHEPTETUKH.
DKOJIOTMYECKUE ACTIEKTHI SIEPHOM
DHEPIreTUKMU.

DnemMeHTapHble YacTullbl. OTKpPBITHE
MIO3UTPOHA.

MeTtoibl HabIOIEHUS U
PErUCTPALINU SJIEMEHTAPHBIX
YacTHLI.

@DyH/1aMEHTAIbHBIE
B3aUMOIeCTBUS. ENMHCTBO
bu3nUecKol KapTUHBI MUpA.
TexHuueckre ycTporucTBa u
MIPAKTUYECKOE TPUMEHEHHUE:
JI03UMETP, Kamepa BuiibcoHa,
SJIEPHBII peakTop, aToMHas bomba

"OHWEAHTE KBAHTOBEIX 3 ACHATE 980V

IIPOLIECCOB C UCIIOJIb30BAHUEM
(bu3MUEeCKUX BETUYUH: TIEPHOJT
NoJIypacraja, SHEprus CBS3H aTOMHBIX
siaep, 1eeKT Macchl siapa.

AHanu3 TpoLECCOB U SIBICHUMN

C UCIOJIb30BAHUEM 3aKOHOB U
MOCTYJIaTOB: 3aKOH COXpaHEHUS
AIIEKTPUYECKOIO 3apsJia, 3aKOH
COXpaHEHHUsI MacCOBOr'0 YHCIIA,
noctynatel bopa, 3akoH
PaauoOaKTUBHOIO pacnaja.

VYyacTtue B paboTe Kpyrioro croia
«DyH1aMEHTaIbHBIE B3aUMOJICHCTBUSL.
EauncTBO prznyeckoil KapTUHBI
MHUPa.

Hcnonb3oBanue nHGpopMamoOHHBIX
TEXHOJIOTUM JIJIsl TOUCKA,
CTPYKTYpPUPOBAHHUSI, UHTEPIPETALIUU U
peICTaBlIeHUs HHPOPMAITUU TIPU
NOJITOTOBKE COOOLIEHUI O TPUMEHEHU U
3aKOHOB KBAaHTOBOUW (PM3UKHU B TEXHHUKE
Y TEXHOJIOTHSIX, SKOJIOTMYECKHUX
aCIIeKTax sIEPHON IHEPTETUKU

Hroro nio pazgeny

15

Pa3znen 5. DjieMeHTBI ACTPOHOMUM M ACTPOPU3MKH
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5.1

DJIEMEHTHI
aCTPOHOMUH U
acTpodu3uKu

Dranbl pa3BUTHSE ASTPOHOMPAL.C 27 MP]
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHUH.

Bun 3Bé3qHoro neba. Co3Besnus,
SApKHUe€ 3BE3/bI, TIAHETHI, UX
BUJIMMOE JIBHKCHHE.

Conneunas cucrema.

Comnune. ConHeuyHas akTUBHOCTD.
Hctounuk 3neprun CosHLA U 3BE31.
3BE3/1bI, X OCHOBHBIC
XapakTepucTuku. Jlmarpamma
«CTICKTpaJIbHBIN KJIacc —
CBETUMOCTEY. 3BE3/IbI TJIaBHOM
MOCJIEOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY I 3BE3]T
IJIaBHOM ITOCJIC0BATEILHOCTH.
BrayTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEJICTABICHUS

O MPOUCXOXKJICHUHU U IBOJIIOIUU
Connna u 3BE34. DTanbl )KU3HA
3BE3I.

Muneunsiit Ilyrs — Hamra ["anaktuka.
ITonoxxenue n nBmxenue ConHIa

B ['anmaktuke. THUIIBI TAIAKTHK.
PanuoranakTuKu U KBa3apsbl.
U&EpHbIe ABIPHI B sA/Ipax rajakTHK.

"PROfiFoTOBIH Co0B IR 6 (Frafax
Pa3BUTHS ACTPOHOMHUH, O IPUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAYECHUH
ACTPOHOMMH, O METOJIaX MOJIYyYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMMUH.

N3yueHue cOBpeMEHHBIX
MPEACTaBICHUN O MPOUCXOXKICHUU U
spomronny COJIHIIA U 3BE3.
N3ydenne TUTIOB rajakTHK,
paayorajiakTUK U KBa3aposB.
N3yuenne nBuxeHnss HEOSCHBIX Te,
ABOJIIOINH 3BE3] M Beenennon,
IIPOLIECCOB, MPOUCXOAAIINX B 3BE3AX,
B 3BE3JIHBIX CUCTEMAaX,

B MEXTaJIaKTUYECKOU Cpelie,
MacIITabHON CTPYKTYphl BeeneHHoi.
OOmbsicHenue pacmmpenust Beenennoi
Ha OCHOBE 3aKoHa Xab0ua.
[ToaroToBka K 0OCYXIECHUIO
HEpEIICHHBIX TPOOJIEM aCTPOHOMMUHU.
[IpoBenenue Habmr01eHUI
HEBOOPYKEHHBIM TJ1a30M

C CIOJIb30BAHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUN JIJISL OTIPEIEIICHUS
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Bceenennas. Paéfifpefipe 7 padoyan npg
Bcenennoii. 3akon Xa0o6u1a.
Pazberanue ramaktuk. Teopus
bosiioro B3peiBa. PenmkroBoe
V3JIyYCHHUE.

MacmraOHast cTpyKTypa

Bcenennon. MeraranakTuka.
Hepeménnbie mpo6iiemsl

"HOMOK e e OCECHBIX 06 KTOR b1/
Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJyIapus
Y SIPKUE 3BE3/IBL.

[IpoBenenrie HaOMIOACHUH B TEIECKOM
Jlynel, nnaner, Muteunoro Ilyru.
Yu4acTue B IUCKYCCUU O HEPEIIEHHBIX
npo0JieMax aCTPOHOMHUU

acCTPOHOMUU
Uroro no pazaeny 7
Pa3nen 6. O6o061maoiee noBTOpeHne
6.1 | O6o6maromee 4 O06o0611eHue U cucTeMaTH3aIs Yyactue B IUCKYCCHH O poJid (DPU3UKHU
MOBTOPEHHE COZIepKaHMsI pa3aeoB Kypca ¥ aCTPOHOMHH B Pa3NUYHBIX chepax

«Mexanukay», «MonekyJsipHas
bu3MKa U TEPMOJUHAMUKAY,
«InextpoauHamukay, «Konedanus
1 BOJHBD, «OCHOBBI CHEIUAILHOM
TEOPUU OTHOCUTEIBHOCTH,
«KBanTtoBas pusnkay, «JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢u3uku u actpoHOMHUU B
AKOHOMMYECKOM, TEXHOJIOTHUYECKOH,
COLIMAIBHOM M 3THYECKOM cepax
JEATEIIbHOCTH YEJIOBEKA, pOJib U
MecTO (PU3UKHU U ACTPOHOMUHU

B COBPEMEHHON HAYYHON KApTHUHE
MHPA, 3HAYCHUE ONMUCATEITBHOM,

JICITEIbHOCTH YeJIOBEKA.
ITonroroBka cOOOIIIEHUH O MECTE
bu3nYecKol KapTUHBI MUpPaA B PIAY
COBPEMEHHBIX MPEACTABICHUN

0 MPUPOJIE.

Brinonnenne yueOHbBIX 3a1aHUM,
JEMOHCTPUPYIOIIMX OCBOCHUE
OCHOBHBIX MOHATHN, (PHU3UIECKUX
BEJIMYUH U 3aKOHOB Kypca (hU3UKH
10-11 knaccoB
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PeaepansHan pabovaapgrpamma T Pm3nka 0=t wnaccsr({6asosbii
CHCTEMATU3UPYIOICH,

OOBSICHUTEHHON U
MPOTrHOCTUYECKON (DYHKIIHIA
(bu3nuecKor Teopuu, poib
(bu3HUecKol TeOpUH B
dbopMUPOBaHUY MIPEICTABICHHM

0 ¢pu3NYeCcKOl KapTUHE MUPA, MECTO
bu3nuecKkol KapTUHBI MUPa

B O0LIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEACTABJIECHUN O IPUPOJIE

Hroro no pazneny 4

PesepBHoe Bpems 3

DnexkTpoHHbIE ITU(POBBIE 00pa30BaATEIBLHBIE PECYPCHI https://urok.apkpro.ru/
https://myschool.edu.ru
https://m.edsoo.ru/ff0al778

YACOB 11O ITPOTPAMME

OBLLEE KOJUYECTBO ‘ 68 ‘



https://urok.apkpro.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/ff0a1778

ITOYPOYHOE IINTAHUPOBAHHUE

dbepepanbHan paboyas nporpamma | dmsmka. 10—-11 knaccbl (ba3oBbii

10 KIIACC
KoanuecrBo yacos DJIeKTPOHHBIE
uupposbie
Ne n/mm Tema ypoka Kontpoisbnsbie | IlpakTHyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 ®dusnka — Hayka o npupoje. HayuHnbie MEeTOIbI TO3HAHUS 1 bubmotexa [JOK
OKpY’KaloIlero Mupa https://m.edsoo.ru/ff0c32e2
Pouib 1 MecTo Qpu3uku B popMHpOBaHUN COBPEMEHHOMN
2 HAay4YHOM KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH 1 brbmorexa [TOK
- B P pa, B P A https://m.edsoo.ru/ff0c33e6
Troei
Mexannueckoe qBukeHrne. OTHOCUTENbHOCTh
3 MeXaHu4ecKoro aABumxeHus. [lepemenienue, ckopocTh 1 bubmmorexa [IOK
A - epenen » CROPOCTE, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE NPSIMOJIMHEUHOE IBHKEHIE 1 bubmorexa HOK
p P https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MTPSMOTMHEHHOE JIBH)KCHHUE 1 bubmorexa [JOK
yeKop P A https://m.edsoo.ru/ff0c372e
bubmioreka [IOK
6 CBoOonHoOe najeHue. Y CKopeHre CBOOOAHOIO MaIeHUs 1
A A P A A https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe neuxenue. J[BukeHne MaTepuaibHOn 1 bubmotexa [JOK
TOUYKH 110 OKPY’KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunuun otHocutensHOCTH ["anunes. UnepnuanbHble 1 bubmuorexa [IOK
cuctembl otrcueta. [lepriit 3akoH HetoToHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropou 1 bubmotexa [JOK
3akoH HbroTOHa 11 MaTepruabHOW TOUKU https://m.edsoo.ru/ff0c3be8
Bbu6moreka [JOK
10 Tpetun 3akoH Hpr0TOHA 11711 MaTepHAIbHBIX TOYEK 1
P s P https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHOro tarorenus. Cuina tsokectu. [lepBas 1 bubmotexa [JOK
KOCMUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
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dbepepanbHan paboyas nporpamma | Pumsmka. ] O—ﬂ.&méﬁim@bl 7
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena 1
Ypy y https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koagdunuent tpenus. Cuna 1 bubmotexa [JOK
COIIPOTUBJICHUSI PHU IBU)KEHUU TeJa B )KUJIKOCTH UJTH rase https://m.edsoo.ru/ff0c3f76
[ToctynmarenpHOE U BpamaTeIbHOE IBIKEHIE a0COIOTHO
14 TBEpHoOro tena. MoMeHT cuibl. I1nedo cuiel. YcnoBus 1 buGmrorexa ITOK
P " ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
HMmnynbc MaTepuaibHON TOYKH, CHCTEMbI MaTePHAIBHBIX
15 ouek. U cc 3aKoH coxpaHe ca 1 butmmorexa [IOK
Touek. UMIynbc cuibl. 3aKOH COXpaHEHUS] UMITYJIbCA.
Y P 4 https://m.edsoo.ru/ff0c43d6
PeakTuBHOE OBMKEHUE
PaGoTa u MonHOCTh cuiibl. KuHeTnueckast sHeprus
16 MarepualibHOi ToukH. Teopema 00 U3MEHEHUU 1 bubmorera TIOK
p N ) p https://m.edsoo.ru/ff0c4502
KHHETUY €CKOW SHEPTHH
[TorenunanbHas sHeprus. [loTeHManbHas SHeprus
17 nipyro negopmMupoBaHHOH NMpYKUHBL [loTeHITMaNBHAS 1 bubmorexa HOK
YHPYT PMHD Py ) https://m.edsoo.ru/ff0c461a
SHEPrus Teja BOJIM3H MOBEPXHOCTH 3eMITH
[ToTeHuManbHbIC U HEMOTEHIIMAIBHBIE CHIBI. CBS3b
18 pabOoTHI HEMOTEHITUAIBHBIX CHII C U3MEHEHHEM 1 bubmorexa [IOK
MEXaHUYECKOW YHEPTUU CHCTEMBI TeJl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOU SHEPruu
JlabopaTopHas pabora Nel «MccnegoBanue CBs3M pabOTHI
19 CHJTBI C I3BMCHEHHEM MEXaHMYECKOW SHEPTUH Tella Ha 1 1 https://urok.apkpro.ru/
pUMepe PaCTSDKEHUS PE3UHOBOTO JKT'YTa)
20 KonTpomnbsHas pabora Nel mo teme «KunemaTuka. 1 1 bubmotexa [JOK
JlnHamuKka. 3aKOHBI COXPAHEHHS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM 1 bubmmoreka [IOK
teopuu. bpoyHoBckoe nuwxkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
XapaxkTep ABUKECHHUS U B3aUMOACUCTBHUS YaCTHUIl BEIISCTRA.
22 P pA A N . Heet 1 https://urok.apkpro.ru/
Mojienu CTpOSHUS Ta30B, )KHIKOCTSH U TBEPIBIX TSI
93 Macca monekyn. KomuectBo BemectBa. [locTosinHas 1 https://urok.apkpro.ru/

ABorazipo
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24 Temnosoe paBHoBecue. Temneparypa u €€ U3MEPEHHE. d)e,u,lepan bHan pabouas nporpamma | Gusnka. 1leds7arsk apkproti)!
[[Ikana Temnepatyp Lenbcust
bu6mmoreka [JOK
25 Unea it ra3 B MKT. OcHoBHOe ypaBHenne MKT 1
ACCIIBHBIT a3 B HOBHO® YPapHEHH https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa CpeaHei 6 OK
26 KMHETUYECKOM SHEPrUuu JBUKEHUS MOJIEKYJI. Y paBHEHHE 1 nommoreka L1
M K N https://m.edsoo.ru/ff0c511e
enneneena-Knanelipona
27 3akoH JlampToHa. ["a30BbIE 3aKOHBI 1 https://urok.apkpro.ru/
28 JlabopaTopHas pabora Ne2 «lccnenoBanue 3aBUCUMOCTH 1 1 https://urok.apkpro.ru/
MEX/1y apaMeTpaMH COCTOSHUS pa3peXKEeHHOr O ra3a
29 W3omporieccsl B uaeanbHOM rasze U ux rpaduueckoe 1 bubmotexa [IOK
IpeCcTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3HEprust TEPMOAUHAMUYECKON CUCTEMBI U BuG OK
30 cnocoObI €€ n3MeHenus. KoauuecTBo TerioTsl U paboTa. 1 htI:[Isz'I/I;r%T:cli(;)gru /F0C5952
BHYTpEeHHsS SHEPTHUs OJHOATOMHOI'O M€aJIbHOTO ra3a T '
bu6moreka [JOK
31 B enJonepeaa 1
AABTTEILIONEpEAatit https://m.edsoo.ru/ff0c5c36
39 VY nenpHas TEMI0EMKOCTD BenecTBa. KoamuecTBo TenaoTel 1 bu6mmorexa IIOK
Ipu Teronepeaaye. AnuadaTHBIN MpoIecc https://m.edso0.ru/ff0c5c36
33 I1epBblii 3aKOH TEPMOJNHAMUKHU U €T0 IPUMEHEHUE K 1 bubmmoreka LIOK
M30IpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobpatumocTs nporieccoB B ipupoje. Bropoii 3akon 1 bubmmorexa [IOK
TEPMOJUHAMUKHI https://m.edsoo.ru/ff0c6230
bubmioreka [IOK
35 [Mpunumn aevictBus u KITJ[ TennoBoit MammHbI 1
PHFLHIA a https://m.edsoo.ru/ff0c600a
36 I Kapro u ero KT/ 1 https://urok.apkpro.ru/
37 DKOJIOrHYeCKHe MPoOIeMbl TEIIOHEPreTUKU 1 hitps://urok.apkpro.ru/
38 Oo6o0matomuii ypok «MonekymsipHas ¢puznka. OCHOBBI 1 bromrorexa LIOK

https://m.edsoo.ru/ff0c6938
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depepa)

1bHaA paboyas npo

rpamma | dusuka. 1

0-11 knaccol (ba3oBblIi

TEPMOJIUHAMUKU»
39 KonrponpeHas pabora Ne2 no reme «MonekynspHast 1 1 bubmuorexa LIOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue U KOHIEH calusl. VciapeHre U KuleHne 1 ]r?tlfgsﬂlljrfeeclj(;)]c;lrou}:f 0c63b6
41 AOcomoTHast 1 OTHOCUTEIbHAS BIAKHOCTh BO3/IyXa. 1 bubmotexa [JOK
Haceimennslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u amopHbIe Tema.
42 AHUN30TpONHs CBOMCTB KpUCTAJUIOB. JKuaKne KpuCTaIb. 1 bubmorexa [OK
CoBpeMeHHEIe MaTepHATLI https://m.edsoo.ru/ff0c65f0
43 [InaBnenue u KpucTaJIM3anys. Y 1eiabHas TEIUI0Ta 1 bu6mmorexa IIOK
riassieHust. CyOmumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [IOK
44 YpaBHeHue TerIoBoro dagaHca 1 https://m.e dsogru IF0C6820
45 DJieKTpu3alus Tel. DIEeKTpUIecKuu 3apsia. JIBa Buaa 1 bubmotexa [JOK
EKTPUUYECKUX 3aPsII0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHUKH, TUIAEKTPUKU U Oy POBOJHUKH. 3aKOH 1 bubmmorexa [IOK
COXpaHEHUSs IIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ffOc6bcc
47 B3aumonerictBue 3apsaoB. 3akoH Kynona. TouedHbn 1 bubmotexa [JOK
JIEKTPUY €CKUU 3apsiji https://m.edsoo.ru/ff0c6ce4
Hanpsx€aHocTs anekTpudeckoro moiis. [TpuHmumn
48 CYIIEPITO3ULIUH JIEKTPUIECKUX MmoJier. JInHun 1 bubmioreia LIOK
. https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 Pa6ora cuin anexkrpocratudeckoro noiist. Ilorennuan. 1 bubmuotexa LIOK
Pa3HocTh noTeHIMANOB https://m.edso0.ru/ff0c6f00
50 [IpoBOAHUKY U TUBNEKTPUKH B SJIEKTPOCTATUYECKOM TTOJIE. 1 bubmmorexa [IOK
JusnexTpudeckas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubmotexa [JOK
51 DnekrpoéMkocTh. Konmencarop 1 https://m.edsogru/ff0c7126
52 DNEKTPOEMKOCTh IIIIOCKOT0 KOHJIeHCaTopa. DHEeprus 1 bubmmorexa [IOK
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3apsHKECHHOI'0O KOHACHCCATOPa

depepa)

1bHaA paboyas npo

rpamma | dusuka. 1

O-Htfp& Wik Eol SO0 AEEROIET 20

JlabopaTtopnas pabora Ne3 "N3mepenue 351eKTpoEMKOCTH

https://urok.apkpro.ru/

53 " 1 1
KOHJICHCATOpa
[TpuHuMn AECTBUA U TPUMEHEHHUE KOHIEHCATOPOB, https://urok.apkpro.ru/
54 KOIIMPOBAJILHOIO allapaTta, CTpyHHOro IpUHTEpA. 1
DneKTpocTaThuyecKas 3amuTa. 3a3eMJIeHIe
ANEKTPONpruOOpoB
DJIEKTPUYECKUM TOK, YCIIOBUS €ro CyIIeCTBOBAHMUS. https://urok.apkpro.ru/
55 [ToctosiHubIi TOK. Cuita Toka. Hanpspokenue. 1
Conporusnenue. 3akoH OMa 11 ydacTka 1enu
[TocnenoBarenpHOE, MapaieTbHOE, CMEIIAHHOE
56 coeMHeHne MpoBOAHUKOB. JlabopaTopHast pabora Ned 1 1 bubmorexa [JOK
' ) https://m.edsoo.ru/ff0c74f0
«M3yueHne CMEIIaHHOTO0 COeTUHEHUS PE3UCTOPOBY
57 PaGoTa 1 MOIIHOCTB SIEKTPUUECKOTO TOKA. 3aKOH 1 bubmmoreka [IOK
[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akoH Oma /1715 TONHOM (3aMKHYTOM) 3JIEKTPUY €CKOM
58 nenu. Kopotkoe 3ambikanue. Jlaboparopras padbora Ne5 1 1 bubmoteka IJOK
«M3mepenue 3/1C ucTOUHUKA TOKA U €r0 BHYTPEHHET O https://m.edsoo.ru/ff0c7ae0
COIIPOTHUBIICHUS»
59 Peseprubiii ypok. KontponsHas pabora Ne3 1o Teme 1 1 bu6moreka IIOK
"DnekTpoauHamuka" / Beepoccuiickas npoBepoyHas paborta https://m.edso00.ru/ff0c7838
60 Oo6o6arotuil ypok «aekTpoauHaMukay» / Beepoccuiickast 1 1 bu6moreka IIOK
poBepoYHas paboTa https://m.edsoo.ru/ff0c7ae0
DJIEKTPOHHAS TPOBOJAUMOCTD TBEPABIX METAIIIOB. https://urok.apkpro.ru/
61 3aBUCHMOCTh COIPOTHUBIICHUS METAJIOB OT TEMIIEPATYPEI. 1
CBepXmpoBOIUMOCTh
62 DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA IEKTPOHHBIX 1 https://urok.apkpro.ru/
ITyYKOB
63 HO(J)Iy;IpOB(()),(Z:[HI/IIgI, HX co6CTBer1]{Haﬂ Y IpUMecHas . Bu6morexa IJOK
npoBoauMOcCTh. CBOKCTBa p—N-Tiepexoza.
POBOZL P peXo https://m.edsoo.ru/ff0c84ae
[TonynpoBoTHUKOBBIE TPHOOPHI
64 DNEeKTpUYECKUU TOK B paCTBOPAX U pacIljiaBax 1 bubmoteka LIOK

61


https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

BIIEKTPOIMTOB. DIIEKTPOJUTHYECKAS U CCOLIMALIHS. ®epepasibran paboyan nporpamma | Gusnka. 10-Hipsn EdsSo AT
DnekTposn3

65 DJIEKTPUYECKUH TOK B razax. CaMOCTOSATEIIbHBIH 1 1 bubmotexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. Moanus. [1na3zma https://m.edsoo.ru/ff0c88be
DneKkTpuyecKre MpHOOPHl M YCTPOHCTBA U MX TTPAKTHIECKOE bubmorexa IJOK

66 1 1
npumMmeHenue. [IpaBuia TexHuku 0e30nacHOCTH https://m.edsoo.ru/ff0c8a8a
Kontponsnas pabora Ned4 1o teMe «DNEeKTPOCTaTHKA. Bu6morexa IJOK

67 i i
[TocTostHHBIN AIeKTpUUECKHil TOK. TOKM B pa3IHMuHBIX 1 https:/m.edsoo.ru/ff0cBE56
cpenax»

bubmioreka [IOK

68 i i

PesepBHbIii ypok. O6o6mar il ypok mo reMam 10 kimacca | 1 https://m.edsoo.ru/fOC8f6C
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 5
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dbepepanbHan paboyas nporpamma | dmsmka. 10-11 knaccbl (ba3oBbii

11 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
nu(ppoBbIE
Ne i/ Tema ypoka KonTpoasbnbie | IlpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypchl

ITocTostHHBIE MATHUTBI U UX B3auUMOieHCTBHE. MarHuTHOE

1 nojie. Bektop MarHuTHOM MHAYKUWHU. JIMHUM MarHUTHOMN 1 bubmorexa [IOK
' P Y ' https://m.edsoo.ru/ff0c9778

WHIYKIUU

5 MaruuTHOE€ 1oJjie TpoBOAHUKA ¢ TOKOM. OnbIT Dpcrena. 1 bubmumoreka [IOK
B3anmoneiicTBrE MPOBOJHUKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe

3 JIaGopaTtopHas padora Nel «/3yueHrne MarHuTHOT'O OIS 1 1 bubmmorexa [{OK
KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO I1OJI1 HA TPOBOJHUK C ToKoM. Cuila

4 Awmrmepa. Jlaboparopras padorta Ne2 «MccnenoBanue 1 1 bromorexa [JOK

N pa. patopHas p h https://m.edsoo.ru/ff0c9ac0
JICHCTBHUS TOCTOSTHHOT'O MarHUTA HA PAMKY C TOKOM»

5 JleficTBME MarHUTHOrO ITOJISI HA IBMKYLIYIOCS 3aPSKEHHYIO 1 bu6moTteka [JOK
gactuiy. Cuna Jlopenna. Pabora cumner Jlopenma https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHast UHAYKIUA. [IoTOK BeKTOpa MarHUTHOM

6 uHaykuuu. 3J1C uaaykuu. 3aKoH 3JIEKTPOMarHUTHOM 1 https://urok.apkpro.ru/
uHaykuuu @apages

7 Jlabopatopnas pabora Ne3 «MccnenoBanue siBICHUS 1 1 bubmmorexa [IOK
AIEKTPOMArHUTHON MHIYKITI https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHune camounaykuuu. J/1C

8 CaMOMHIYKIIMU. DHEPruss MAarHUTHOIO ITOJII KaTYIIKH C 1 bubmrorexa [IOK

‘ ] P i https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE MoJie
TexHudeckre ycTpoHCTBa M X MPUMEHCHHE: TTOCTOSHHBIC

9 ye1p P 1 https://urok.apkpro.ru/

MarHUTBbI, YJIEKTPOMATrHUTHI, SJIEKTPOJIBUTATENb,
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YCKOPHTEIIH 3JIEMEHTAPHBIX YaCTHL, HHAYKLHOHHAS [1eYb dbepepanpHan paboyas nporpamma | dmsmka. 10—11 knaccbl (ba3oBbil
10 O6006maronuiit ypok «MarauTHoe mosie. DIeKTPOMarHuTHaS 1 bubmmorexa [{OK
WHIYKITHASDY https://m.edsoo.ru/ff0cab82
1 KontponbsHas padora Nel mo Teme «MarHuTHoe moJe. 1 1 bu6morexa [IOK
DneKTpoMarHuTHasE MHAYKIIHS» https://m.edsoo.ru/ff0cad58
CBoboaHbIe MexaHndeckue kosedbanus. ['apmonnyeckue
. bubmmoreka [JOK
12 KosneOaHus. Y paBHEHHE TrapMOHUYECKUX KOJICOaHUH. 1
https://m.edsoo.ru/ff0caf06
IIpeBpatienue sHeprun
Jlabopatopnas pabora Ned «MccnegoBanue 3aBUCUMOCTH
13 Meprojia Majabix KoineOaHu rpy3a Ha HUTU OT AJTUHBI HUTH 1 1 https://urok.apkpro.ru/
Y MacChl Tpy3a»
KonebatensHbid KOHTYp. CBOOOIHBIC AJICKTPOMArHUTHBIE
14 KoJIcOaHUS B UJICAJIbHOM KO0J1e€0aTeIbHOM KOHTYPE. 1 but6mmoreka [JOK
AHanorus Mexay MEXaHHYECKUMH U 3JIEKTPOMarHUTHBIMU https://m.edsoo.ru/ff0cb820
KoJIEOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUH B 1 bubmmoreka [IOK
UJeabHOM KOJIe0aTeTbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBienne 0 3aTyXarUMX KOJICOaHUSX.
but6moreka [JOK
16 BrinyxieHHBIC MexaHUYecKre Koaebanus. Pe3onaHnc. 1
https://m.edsoo.ru/ff0chb86
BrIHyXI€HHBIC 2JICKTPOMAarHUTHBIE KOJICOAHUS
[Tepemennbir Tok. CUHYCOUIaTIbHBIN IEPEMEHHBIN TOK.
17 MOoIIHOCTh TIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U 1 bubmorexa [IOK
5 P ' Y https://m.edsoo.ru/ffOcbd34
JICHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSDKECHUS
Tpanchopmartop. [IpousBonactBo, repenayua u moTpedacHue
18 patcgop vp p p p 1 https://urok.apkpro.ru/
ANEKTPHUY ECKOW SHEPTHH
YCTpOHCTBO U MPAKTUYECKOE IPUMEHEHHE DIIEKTPUYECKOT O
19 3BOHKA, TeHepaTopa IepPEMEHHOr0 TOKa, TUHHI 1 bubmotexa [JOK
’ patopa rep ’ https://m.edsoo.ru/ffOcc324
ANEeKTporiepeaay
DKOJIOTUYECKHE PUCKH MPU MTPOU3BOICTBE DJICKTPOIHEPTUH.
20 KynbeTypa ncnonp3oBaHusl 3JEKTPOIHEPTUU B TIOBCETHEBHOU 1 https://urok.apkpro.ru/

KU3HU
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MexaHnnyeckue BOJIHBI, YCJIOBHA PACIIPOCTPAHCHUA.

depepany

Has paboyvasa npor

hamma | Pusuka. 1Q

—11 knaccol (ba3oBbIl
bubmumoreka [IOK

21 [Tepuon. CkopocTh pacnpoCTpaHEHUS U IJIMHA BOJIHBI. 1 https://m.edsoo.ru/ff0ccasa
[Tonepednbie U MPOJOJILHBIE BOITHBI
99 3ByK. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa TOHa. 1 bubmmorexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DNeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. 1 bu6moreka [IOK
[IIkaJia 371€KTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHLIMIIBI painOCBS3H U TeNeBUAeHUS. Pa3BuTe cpeacTs 1 httos://urok apkpro.ru/
cBsizu. Pagnosnokanus
bu6moreka [IOK
25 KonTponbsHas padora No2 «KonebaHust 1 BOJTHBD) 1 1 https://m.edsoo.ru/ff0cc6 8
26 [IpssmonmHEHOE pacnpoCcTpaHEHNE CBETa B OTHOPOIHOMN 1 bubmuotexa LIOK
cpene. Toueunsiii ncTouHUK cBeta. JIyud cBeta https://m.edsoo.ru/ff0cd350
97 Otpaxxenue cBeTa. 3aKOHbI oTpakeHus cBeta. [loctpoenue 1 bu6motexa [IOK
M300paKCHHUH B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue ceeta. [loHOE BHYTpEHHEE OTpaKEHUE. 1 bubmmorexa [{OK
[IpenenbHBIN yro MOJHOrO BHYTPEHHEr O OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JIaGopatopHast pabota Ne5 «VM3mepenue nokazaresns 1 bu6moreka [IOK
MIPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenne n3zobdpaxenuii B mua3e. Popmyra 1 bubmmoreka [JOK
TOHKOM JINH3BL. YBEINYEHUE JINH3bI https://m.edsoo.ru/ffOcddle
31 JIaGopaTtopHas pabora Ne6 «ccnenoBanue cBOWCTB 1 https://urok.apkpro.ru/
M300paKEHUI B JIMH3AX)
Hucnepcus ceeta. CioxHbIH cocta Oenoro ceera. [[Ber. https://urok.apkpro.ru/
32 JIabopaTtopHas pabota Ne7 «Habnroaenue qucrepcun 1
CBETa»
WNutepdepennus ceera. Judpakuus ceera. udpakiuonnas bubmmorexa [{OK
33 ] 1
pemiérka https://m.edsoo.ru/ff0ced22
34 [TonepeuHocTs cBeTOBBIX BOJH. [lossipu3anus ceera 1 Bu6mmorexa [IOK

https://m.edsoo.ru/ff0cf02e

65


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://urok.apkpro.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://urok.apkpro.ru/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OrmrTruecKkue mpuGOPbI U YCTPOHCTBA U YCIOBHS UX dbepepanpHan paboyas nporpamma | dmsmka. 10—11 knaccbl (ba3oBbil
35 1 https://urok.apkpro.ru
0e30MacHOr0 MPUMEHCHHS et oep :
36 ['paHubl NPUMEHUMOCTH KJIACCUYECKOU MEXAHUKH. 1 but6mmoreka [JOK
[TocTynaTel cnenuaibHOW TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENILHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHIE 1 bu6morexa [IOK
BPEMEHU U COKpAIIECHHUE AITHHBI https://m.edsoo.ru/ffOcfa4?2
38 DHeprusi ¥ UMITYJIbC PEJIATUBUCTCKOU YacTUIlbl. CBs3b 1 but6mmoreka [JOK
MAaccChl C 3HEPrUer 1 UMITYJIbCOM. DHEPrus MOKOs https://m.edsoo.ru/ff0cfc68
39 Kontponpsnas padora Ne3 «Onrtuka. OCHOBBI ClielIUabHOM 1 1 bu6moreka [JOK
TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
bub6moreka [JOK
40 ®dotonbl. Do a [Inanka. DHe ¢ ¢poToHa 1
TOMbL puyna ITnania. Sneprus u MMITyIsC GOToH https://m.edsoo.ru/ffOcfel6
41 OtkpeiTue U uccinenoBanue poroddpdexra. OnbiTer A. I'. 1 bu6motexa [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTtorddexra. YpaBHeHHE DUHINTEHHA IS 1 bu6mmoreka [JOK
dbotorddexra. «KpacHas rpanumay porodddekra https://m.edsoo.ru/ff0d015e
43 JNasnenue ceeta. OnbiThl [1. H. JleOeneBa. Xumuueckoe 1 bubmmoreka [IOK
JIICUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
T 7| :
44 E€XHUYECKHE YCTPOUCTBA U MPAKTHIECKOE MPUMEHCHHE 1 httos://urok apkpro.ru/
(dhoTodeMeHT, GOTONATIHK, COJIHEUHAsI OaTapes, CBETOAM O
b K
45 Pemenne 3amau o TeMe «JIeMEHTHI KBAHTOBOM ONTHKH) 1 nomotexa 1O
https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. Onbitsl Pezepdopaa mo 1 bu6motexa [IOK
paccessHuto a-yactull. [Imanerapuas Mmozgens atoma https://m.edsoo.ru/ff0d091a
bubmumoreka [IOK
a7 IToctrynater bopa 1
4 P https://m.edsoo.ru/ff0dOafa
48 Wznyuyenue u noriouieHre pOTOHOB IpU IEpPeEXoJie aToMa ¢ 1 bu6mmoreka LIOK
OJIHOTO YPOBHS SHEPI'vH Ha Ipyroil. Buael criekTpos https://m.edsoo.ru/ff0dOafa
49 BousiHoBbI€ cBoMcTBa yactuil. BoiHb! ne bpouis. 1 bubmmoreka [IOK

Kopnyckynspuo-BonHoBoW ayanu3Mm. CHOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKICHHOE U3y CHHE dbepepanpHan paboyas nporpamma | dmsmka. 10—11 knaccbl (ba3oBbil
50 OtkpriTue pagnoaktuBHocTH. OnbiThl Pesepdopna mo 1 bubmmorexa [{OK
OIPENIEJICHUIO COCTaBa PaJUOAKTUBHOIO U3JTyYEHUS https://m.edsoo.ru/ff0d0fd2
51 CeowucTBa anba-, 6era-, raMmma-u3nydeHus. Brusane 1 https://urok apkpro.ru/
PaaroaKTUBHOCTH HA KUBBIE OPraHU3MbI
OTkpbITHE TPOTOHA U HEWTpoHA. M3oTonbl. Anbda-pacnan.
52 DNeKTPOHHBIW U MO3UTPOHHBIN OeTa-pacnaj. ['amma- 1 Bummorexa [IOK
https://m.edsoo.ru/ff0d1162
W3ITy4CHHE
DHeprusi CBsI3U HYKJIOHOB B sape. SaepHble peakiuu.
53 SAnepusin peaktop. [Ipobiembl, nepcreKTUBEI, 1 bubamorexa LIOK
. https://m.edsoo.ru/ff0d1356
9KOJIOTMYECKUE aCIEKTHI SAEPHOU SHEPT ETUKHU
DOnemeHTapHble YacTUllbl. OTKpbITHE TO3UTPOHA. MeTo bl
54 HAOJIOICHUSI U PETUCTPALIMU DJIEMEHTAPHBIX YaCTHUIL. 1 bu6morexa [IOK
Kpyrieiii cton «@yHaamMeHTanbHble B3aUMO/EU CTBHS. https://m.edsoo.ru/ff0d0e38
EnnncTBO mznueckor KapTUHBI MUpa»
55 Bun 3Bé3nnoro Heba. Co3Be3aus, sipKkue 3BE3/1b1, IJIaHETHI, 1 https://urok.apkpro.ru/
ux BuauMoe aBukeHne. CollHeyHas cucreMa
56 Comnue. ConHeuHasi akTUBHOCTb. VICTOUHMK SHEPrun 1 https://urok.apkpro.ru/
CoJHna 1 3B€E3]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI INIaBHOW https://urok.apkpro.ru/
57 MOCJIEA0BATENbHOCTH. BHyTpeHHEE CTpoeHuE 3BE3 L. 1
CoBpemMeHHbIE MTPECTABICHUS O ITPOUCXOKIECHUU U
spommonuu CosHIa U 3BE3]1
Muieunsid [yt — Hama ['anaktuka. [Tonoxenue u
58 nemxenue Conuua B [Nanaktuke. ["anaktuku. YépHbie AbIPbI 1 https://urok.apkpro.ru/
B sJIpax rajgakTHK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bosbiioro 1 https://urok.apkpro.ru/
B3pbIBa. PenmukToBOC M3TydeHne. MerarajgakTiuka
60 Hepemennsie mpoOieMbl aCTpOHOMUHU 1 https://urok.apkpro.ru/
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61 Kontponbnas pabora Ned «D1eMeHTBI aCTPOHOMUU U d)e,u,efan tHaA pa60Liaﬂ nporpamma | ®usnka. 10-Hengnaarsk Spksrestt/
acTpoU3UKN»
O6o6maromuii ypok. Ponb ¢pusnuku u acTpoHOMUU B https://urok.apkpro.ru/
62 SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COIUANTbHON U 1
ATUYECKOH chepax IesTeIpHOCTH YeloBeKa
63 Oo6o6marommii ypok. Ponb u MecTo (pu3HKu U aCTpOHOMUU 1 https://urok.apkpro.ru/
B COBPEMEHHOW Hay4HOU KapTHHE MHpa
O606maromuii ypok. Ponb pusndeckoii Teopuu B https://urok.apkpro.ru/
64 (hopMHUPOBAHUHM MPEACTABICHUI 0 PU3NUECKON KapTHHE 1
Mupa
O6o6maromwmii ypok. Mecto huznueckoil KapTuHbel MUpa B https://urok.apkpro.ru/
65 00111eM PsIly COBPEMEHHBIX €CTECTBEHHO-HAaY4YHbIX 1
MIPEICTaBICHUI O IPUPO/IE
66 Pe3epBHbIl ypok. MarHuTHOE noJsie. D1€KTPOMArHUTHAS 1 https://urok.apkpro.ru/
WHIYKIHS
67 PezepBHblii ypok. Ontrka. OCHOBBI ClIEUAILHON TEOPUU 1 https://urok.apkpro.ru/
OTHOCHUTEIBHOCTH
68 Pesepnblit ypok. KBanToBast pusuka. D1eMeHTHI 1 bu6moteka [IOK
ACTPOHOMHH M aCTPODU3HKHU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
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depepanbHana paboyas nporpamma | Pv

MNPOBEPAEMBIE DJIEMEHTBI COAEP)KAHU A

10 KJIACC

Kona Ko npoBepsiemoro
IIpoBepsiemble 3JIeMEHTbI CO/IEPKAHUS
pasaeaa 3JIEMEHTa
OU3NKA N1 METOAbI HAYYHOI'O ITO3HAHUA
®dusuka — Hayka o npupoze. Haydnsle MeTobl IO3HAHUS OKPYXKAIOLIErO MUpA.
11 Poib skcriepuMeHTa U TEOpUU B IIpolLiecce MO3HAHUSI IPUPOABL. DKCIEPUMEHT B
(uzuke
1
MopemmpoBanue (U3NYECKUX SBICHWA M TporieccoB. HaydHble THITOTE3BL
12 @dusnyeckue 3aKOHbI U TEOpUH. ['paHUIBI MIPUMEHUMOCTH (PU3NYIECKUX 3aKOHOB.
' [Tpuanun coorBeTcTBUsL. POk 1 MecTo Gu3nku B HOPMUPOBAHUH COBPEMEHHOM
Hay4yHOW KapTHUHBI MHPA, B IPAKTUYECKOM EATEIbHOCTH JTIOAEH
2 MEXAHUKA
KMHEMATHKA
511 Mexanuueckoe [BUXKeHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBHXKEHMUSL.
o Cucrema orcuéra. Tpaekropus
Ilepememenue, ckopocTh (CpemHsii CKOPOCTb, MTHOBEHHas CKOPOCTBH)
212 U YCKOpEHHE MaTepualbHON TOUKH, UX IPOEKIIMU Ha OCH CHUCTEMbl KOOPIUHAT.
CrnoxeHue nepeMeleHUH U CII0KEHUE CKOPOCTel
PaBHOMEpHOE W paBHOYCKOpPEHHOE NpAMOJIMHEiHOe JBMkeHue. ['papuku
213 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUs, NyTH M IEepEeMELICHUs
MaTepUaIbHON TOUYKH OT BPEMEHH
21 214 CBoOoHOE TafieHne. Y CKOpeHHe CBOOOIHOTO Ma/ICHUS
. Kpuponunelinoe 1BukeHHe. PaBHOMEpHOE IBUYKEHUE MAaTEPUAIBbHOM TOUKHU IO
215 OKDY)KHOCTH. YTIIOBas CKOPOCTb, JIMHEeHHad ckopocTb. llepuon wu uacrora.
LleHTpOoCTpEMUTENBHOE YCKOPEHNE
216 TexHuueckue yCTpoiicTBa: CIMIOMETpP, [BUIXKEHHME CHApsiOB, LEHHBIE
o U pEMEHHBIE IIepeadu
[IpakTryeckue paboThL. M3MmepeHWe MrHOBEHHOW ckopocTu. KcciemoBanue
COOTHOLLIECHMS MEXAY IYTSIMHU, NPOUJEHHBIMU TEJIOM 3a IOCIEN0BATEIbHbIE
217 paBHBIE IPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUH C HaualbHOM
CKOpPOCTBIO, paBHOU HYyJI0. V3ydeHue NBUKEHUsI IIapuKa B BSI3KOH KHIKOCTH.
W3zydenne nBuKeHUS Tesa, O POMIEHHOTO TOPU30HTAIBHO
JUHAMUKA
291 Ilpunnun  otHocutensHOcTH  [amunes.  IlepBeiii  3axkon  HeloToHa.
o NueprnuanbHble CUCTEMBI OTCUETA
2.2 222 Macca tena. Cuna. [IpyHUMI Cyneprno3uLIUU CHIT
923 Bropoit 3akon HeroToHa ju11 MaTepuanbHOW TOYKU B MHEPLHUAIBHON cHCTEME
o orcuéra (MCO). Tperunii 3axkoH HproTOHA ISl MaTepruaIbHBIX TOYCK
224 3akoH BceMupHOro TsaroreHus. Cuna tsxectu. IlepBast kocMudeckast CKOPOCTb.




Kon Kon npoBepsiemoro depepanbHada paboyan nporpa
paszena SIeMeHTA IIpoBepsieMblIe 3J1€eMEHTHI COAEPKAHUA
Bec Tena
225 Cuna ynpyroctu. 3akoH I'yka
Cuna tpenust. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS U CUJjla TPEHUS MOKOSL.
2.2.6 Koaddpumment tperuns. Cria COMpOTHBIICHUS TPU ABIKCHUH TeJa B )KUIKOCTH
WK Ta3e
22.7 [TocrynmarensHOE U BpaIaTeIbHOE ABMKCHNE a0COIIOTHO TBEPAOTO Tena
MOMEHT CHJIBI OTHOCUTEJIBHO Ocu BpalieHus. Ilnedo cunbl. YcnoBus
228 paBHOBecus TBEpaoro tena B UCO
999 TexHudyeckne  yCTpPOMCTBA: HOANIMITHUKH, JBHXKEHHE  HCKYCCTBEHHBIX
o CIIYTHUKOB
IMpaktuueckue paboThl. I3yueHue JBIDKEHHS Opycka 10 HAaKJIOHHOM
IIJIOCKOCTH 1O IeHCTBUEM HECKONBKUX cuil. McciaenoBanue 3aBUCUMOCTH CUIT
2.2.10 YIOPYroCTH, BO3HUKAIOIIUX B JAehopMupyemMoil MNpyKHUHE U PE3UNHOBOM
o0pasie, OT BEIMYUHBI UX nedopmarmn. VcciaenoBanue ycioBruil paBHOBECHS
TBEPJOrO TeJa, UMEIOIIEro 0Ch BPAICHUS
3AKOHBI COXPAHEHI B MEXAHUKE
HNMnynsc marepuanbHONW TOUKHM, CUCTEMbl MaTepHallbHBIX Touek. Mmmynbc
231 CHJIBI ¥ I3MEHEHHE UMITYJIbCA TeTa
23.2 3akon coxpaneHus umnynsca B UCO. PeakTuBHOE ABM)KEHUE
233 Pabora cumbt
234 MOoOIIHOCTE CUJIBI
Kunerunueckas SHEPrus MaTepHallbHOH TOYKH. Teopema
233 0 KHHETHYECKOW SHEprun
236 [TorennnansHas sHeprus. lloTeHuanbHas sHeprus yupyro aedopmu poBaHHON
2.3 o npyxuHsbl. [ToTeHIanbHas SHeprus Tena BOMU3U MOBEPXHOCTH 3eMIU
[oreHuuanbHble U HEMOTEHIUANBHBIE CUIbL. CBsI3b PaOOTHI HEMOTEHIIUATBHBIX
237 CUJI ¢ U3MEHEHHEM MEXaHUYECKOIl PHEpPruu CUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYIECKON 3HEpruu
2.3.8 Vrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuuyeckne yCTpONCTBA: ABWIKEHHE PAKET, BOJOMET, KOMEP, MPYKUHHBIA
- MHUCTONET
[Ipaktuueckue paboThl. M3yueHWe CBSI3M CKOPOCTEH Ten MPH HEYHpYrom
2.3.10 yanape. HccnenoBanue cBsS3M pabOTBI CHJIBI ¢ M3MEHEHHEM MEXaHHYeCKOH
SHEPrUH Tella
3 MOJIEKYJISIPHAA ®U3UKA U TEPMOANHAMUKA
OCHOBBI MOJIEKY JISIPHO-KUHETUYECKOIM TEOPUU
OCHOBHBIE TOJOKCHHS MOJEKYIIPHO-KHHETHYECKOH Teopuu. bpoyHOBCKoe
311 newkenne. Judoysus. Xapaktep ABMKCHHS W B3aMMOJCHCTBHS YaCTHIL
31 BELIECTBA
312 Mopenn cTpoeHus ra3oB, XHIKOCTEH W TBEPABIX TEJ W OOBSICHEHHE CBOHCTB

BEIIECTBA HA OCHOBE 3TUX MOJENeH
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Kon Kon npoBepsiemoro depepanbHada paboyan nporpa
HpOBePHEMbIe 3JIEMEHTHBI COACPKAHUS
pasaejaa 3JIE€MEHTAa
3.13 Macca monexyn. Koianuecrso BemecrBa. [loctosiHHas ABoraznpo
314 TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
o Lenncust
315 Mogeinp uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHMHETUYECKOM
o TEOPHUH UJEaTbHOTO rasa
316 AOcomoTHas TeMmmeparypa Kak Mepa CpelJHed KHHETUYECKOW SHEpPruu
o TEIUIOBOrO ABMKEHUS yacTul] rasa. lllkana remneparyp KenbBuna
3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akon JlanpToHa
318 l'azoBeie 3akoHBI. HM3ompomeccsl B HIOEaNbHOM Tra3e C  IMOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n300apa
3.1.9 TexHuueckue yCcTpoicTBa: TepMoMeTp, Oapomerp
[Ipaktnyeckne paboThl. M3MepeHne Macchl BO3JyXa B KJIACCHOH KOMHare.
3.1.10 HccnenoBanue 3aBHCUMOCTH MEXAY MapaMeTpaMy COCTOSHUS Pa3peskeHHOTO
rasa
OCHOBBI TEPMOJIMHAMUKHA
321 TepmoauHamudeckass cucreMa. BHYTpeHHsSI SHeprus TEpMOIMHAMHYECKOH
o CHCTEMBI U CITIOCOOBI €€ N3MEHEHUS
322 KonuuecrBo TemnoTel W pabora. BHYTpeHHAS »SHEpruss OZHOATOMHOIO
o UJeabHOr 0 ras3a
Bunpr  rtemmonepenadu:  TETUIONMPOBOIHOCTb,  KOHBEKIHMS,  HM3JIy4CHHE.
3.2.3 TenmoéMkocTh Tena. YeabHas TEIIOEMKOCTE BelllecTBa. PacuéTr KoJim4ecTBa
TETJIOTHI MIPH TETIIONEepeaaye
32 324 IlepBbiii  3akoH  TepMoAMHAMUKU.  [IpuMeHeHHMe  TEepBOro  3aKoHa
' o TEPMOJIMHAMHKH K H3omporeccam. [ padpudeckas nHTepHpeTanus padoThl rasa
TennoBsie MAaIllUHbIL. JBI)Z05000500081 JIeNCTBUSA TEIJIOBBIX MaIlIVH.
3.25 [IpeoOpa3oBanusi SHEpruM B TEIUIOBBIX MamuHax. KoapduuueHT monezHoro
nericrBus (manee — KI1/1) rermoBoit mammast. Lk Kaprao u ero KIT/{
326 Bropoii 3akoH TepMoguHamukh. HeoOpaTMMOCTh MPOLIECCOB B TMPHPOIE.
o TemnmnoBsle ABUTATENN. DKOIOTHIECKIE TPOOIEMBI TEIUIOSHEPTeTHKH
327 TexHudyeckne yCTpOWCTBA: IBUTATEIh BHYTPEHHETO CrOpaHWs, OBITOBOM
o XOJIOAUIBHUK, KOHAULILOHED
3.2.8 [IpakTrueckue paboThl. M3MepeHne yaenbHoN TemI0EMKOCTH
AT'PEI'ATHBIE COCTOSHIMA BEILIECBA. ® A3OBBIE ITEPEXO/IbI
331 [TapooOpa3zoBanue u KoHAeHcaus. Mcnapenue U kuneHue. Y iesibHas TersioTa
o napooOpa3oBaHusl. 3aBHCUMOCTh TEMITEPATYphl KUIICHUS OT JaBJICHUS
3.3.2 AOGCoMoTHas U OTHOCUTENbHAS BIXKHOCTh Bo3AyXa. HachleHHblit nap
33 333 TBépnoe teno. Kpucramnuueckue u amopdHble Teaa. AHU3OTPOIUS CBOMCTB
o kpucraios. XKugkne kpuctamisl. COBpeMEHHBIE MaTEpH allbl
3.34 [InaBnenue u KpucTawM3auus. Y iejbHas TersoTa rniaasneHus. Cyonumanus
335 YpaBHeHuE TeMJI0Boro 6ananca
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Kon Kox nposepsieMoro depepanbHada paboyan nporpa
HpOBEpﬂEMbIe 3JIEMEHTHBI COACPKAHUS
pasaejaa 3JIE€MEHTAa
Texaudyeckue yCTPOHCTBAa: THIPOMETP U  ICHXPOMETD, KaJIOPHMETD,
3.3.6 TEXHOJIIOTUM IIOJIY4YEHUs COBPEMEHHBIX MarepuajoB, B TOM YHUCIE
HAHOMAaTePHAaJIOB, 1 HAHOTEXHOJIOTHH
3.3.7 [pakruaeckue paboTel. V3MepeHne BIaKHOCTH BO3IyXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3arys TeNl. DIeKTpUIecKui 3apsia. /[Ba Buaa sNeKTprHIecKruX 3apsiioB
41.2 [IpoBONHUKH, IUAIEKTPUKH U TIOITYIIPOBOJHUKU
413 3aKoH COXpaHEHHUS AIEKTPUUYECKOTO 3apsina
414 Bzaumoneiicrsue 3apsnos. 3akoH Kynona
OnekTpuueckoe moine. Hampsx€HHOCTH 3iekTpudeckoro mois. [IpuHiumn
41 cyneprno3uuy. JINHUY HanpsHKEHHOCTH AIEKTPHYECKOTO MOJIs
41 41.6 Pabota cuin asrexkrpocrarnueckoro moJst. [lorennuan. Pa3HoCTh MOTEHITHATIOB
417 [IpoBOZHWKHM ¥ IUAIEKTPUKA B IIOCTOSIHHOM OJJICKTpHUeckoM moine. [u-
o ANIEKTPUYECKas MPOHUIIAEMOCTh
418 Onexrpoémkocts. KoHmeHcarop. DIeKTpOEMKOCTh INIOCKOTO KOHIEHCATOpa.
o OHeprus 3apsHKeHHOr 0 KOHJIEHcaTopa
TexHUYecKrne yCTPOMCTBA: DIIEKTPOCKOI, JJIEKTPOMETpP, 3JICKTPOCTaTHIeCKast
419 3aIInTa, 3a3eMIICHHE 3JIEKTPOIPHOOPOB, KOHAEHCATOp, KCEPOKC, CTPYHHBIH
MIPUHTED
4.1.10 IIpakTuyeckue padoTel. M3MepeHne 31eKTpOEMKOCTH KOHIEHCATOpa
TIOCTOSHHBIN SJIEKTPUUYECKHU TOK. TOKH B PA3JIMUHBIX CPEJAX
) VYcnoBusl CyIIECTBOBAHUSI MOCTOSIHHOTO DJJIEKTPUYECKOrO TOKa. McToYHHMKH
42l toka. Cuna Toka. [locTostHHBIN TOK
422 Hanpsokenue. 3akon OMa a1 ygacTka Lernu
42.3 DJEeKTPUUECKOE COMPOTUBIICHHE. Y IEIbHOE COIPOTHBIIEHUE BEILIECTBA
424 [TocnenoBarenpHOE, TapaIeTbHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHIKOB
425 Pabota snekrpuueckoro Toka. 3akoH /xoyns — Jlenna
4.2.6 MOoIHOCTH 3JIEKTPUUECKOro TOKa
anexkTpoaBmkymas cuna (magee — DJC) u BHYTpeHHee CONpPOTHBICHUE
4.2 4.2.7 WCTOYHWKA TOKA. 3akoH OMa JIsi TOTHOW (3aMKHYTOM) DJEKTPHUYECKON IIETIH.
Kopotkoe 3ambikanne
428 OJNeKTpOHHAs TMPOBOAMMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTH COIIPO-
o TUBIICHHSI METAIIOB OT TeMIieparypbl. CBEpXIpOBOAUMOCTb
429 DNeKTpUUecKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB
4210 [oxymnpoBonHUKH. CobOcrBeHHas u MpUMECHas MPOBOAUMOCTb
o Oy poBOAHUKOB. CBOMCTBA p-n mepexoaa. I1oynpoBogHNKOBEIC TPHOOPEI
4211 DJNEeKTPUYECKUN TOK B OJCKTPOJHUTAX. OIJIEKTPOIMTUYESCKAS I CCOIHAIUS.
o DNEeKTPOoIn3
4212 Onexkrpuueckuif TOKk B raszax. CamMoOCTOATEIBbHBIA M HECAMOCTOSTEIbHBIN
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Kon Kox nposepsieMoro depepanbHada paboyan nporpa
paszena R P— HpOBepSIEMbIe 3JIEMEHTHBI COACPKAHUS
paspsa. Pasnuunsle Tumel camocrosTensHoro paspsaaa. Moanust. [lnazma
TexHuueckue ycTpolcTBa: aMIepMeTp, BOJIBTMETP, PeocTaT, HCTOYHUKU TOKa,
4213 JJIEKTPOHArpeBaTeNbHbIE  MPHOOPBI,  IIEKTPOOCBETHUTENbHBIE  TPUOOPHI,
o TEPMOMETP  CONPOTUBIIEHMs,  BaKyyMHBId  JAHMON,  TEPMHCTOPbl U
(hoTopesnucTopsl, MOIYIPOBOIHUKOBEIN MO/, TaTbBaHHKA
[IpakTrueckue padoThl. M3yueHne cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.
42.14
Uzmepenne DJIC WCTOYHMKA TOKa W €ro BHYTPEHHETO COIPOTHBIICHUSI.
Habnronenue snexrposnza
11 KJIACC
Kon Koz
pastena MPOBEPSIEMOT0 IIpoBepsieMble 3JIeMEHTHI COAEPIKAHUS
3JIEMEHTA
4 OJIEKTPOAMTHAMMUKA
MAT'HUTHOE ITIOJIE. 9JIEKTPOMAI' HUTHAA MHAYKIMA
43.1 IlocrossHHBIe MarHUTHL. B3anMoaelicTBHUE ITOCTOSSHHBIX MAarHUTOB
MarnutHoe nosne. Bexktop MarHuTHOM MHAYKuuu. IIpuHnun cynepnosunuu.
432 Jluaum MarHuTHOM MHAYKIUU. KapThHa TMHUI MarHUTHON MHIYKIUU OIS
MTOCTOSIHHBIX MarHUTOB
MarHuTHOe 1ojie MPOBOJHMKAa ¢ TOKOM. KapThHa NMHHMM 1O AJMHHOIO
433 NPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOI'O INPOBOAHMKA, KAaTYIIKH
¢ TokoM. OneiT Opcrena. BzanmoneiicrBue mpoBOIHUKOB C TOKOM
434 Cuna Ammepa, e€ MOAYINb U HallpaBJIeHUE
Cuuna Jlopenua, e€ Moaynb U HampaBJieHHe. J[BHKeHHe 3apsHKEHHON YacTHIIbI
435 B OIHOPOIHOM MarHUTHOM moJie. Pa6oTa cubl Jlopenna
4.3.6 SIBneHUE PIEKTPOMAarHUTHON UHIYKIIUU
43 43.7 [ToTox BekTOpa MAarHUTHOU UHAYKIINU
43.8 OJIC nHayKIMU. 3aK0H 3MEKTPOMAarHuTHON HHAYKInK Dapanes
BuxpeBoe onextpudeckoe mnosne. IJC  MHAYKIMM B IPOBOAHHKE,
439 JBIKYIIEMCS TOCTYNAaTebHO B OAHOPOJAHOM MarHUTHOM IOJIE
43.10 [IpaBuno Jlenna
43.11 WNunyxtuBHOCTE. SBeHne camonHAykiuu. /1C caMOMHAYKIIUU
43.12 OHeprus MArHUTHOI'O NOJIS KaTYIIKU C TOKOM
4.3.13 DNEeKTPOMarHUTHOE I10JI1e
TexHuueckue  yCTpOMCTBA:  IMOCTOSHHBIE  MAarHWUThl,  3JEKTPOMArHUTHL,
43.14 ANIEKTPOJIBUTaTEIIh, YCKOPUTEIN 3JIEMEHTAPHBIX YacTHII, HIYKIIUOHHAS TICYh
[Mpaktuueckue paboThl. V3yueHHME MarHUTHOTO MOJS KATYIIKA C TOKOM.
4.3.15 UccnenoBanue pAelcTBUS TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBaeHMs! 2IEKTPOMarHUTHON MHAYKLIIMU
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Kon depepanbHana paboyan nporg
Kon NPOBEPsSIEMOT0 IIpoBepsieMble 3JIeMEHTHI COJIEPKAHUSE
pasiena 3JIEMEHTA
5 KOJIEBAHIA 1 BOJIHBI
MEXAHMWYECKUE U SJIEKTPOMAI' HUTHBIE KOJIEBAHIA
KonebarenpHass cucrema. CpoOoaHble KoneOanus. [ apMoHWYeckue
> konebanus. Ilepnon, yacrora, amniautyna u ¢asa koaedaHuit
5.1.2 [IpyxunHBI MasITHUK. MareMaTUYeCKU MasTHUK
VYpaBuenune TapMOHHYECKUX KoJIeOaHMii. Kunemarnueckoe
513 Y JIMHAMUYECKOE OMHCaHNE KOJIeOATehbHOT O IBUKCHIS
[IpeBpateHue sHEPrUy MPH TAPMOHUYECKUX KoseOaHuax. CBSA3b aMILTUTYyIbI
514 KoJIeOaHWW MCXOAHON BEIMYUHBI C aMILIUTYJaMH KoJieOaHul €€ CKOpOCTH U
YCKOPEHHUS
Konebarenbublii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KoJeOaHUS B
515 WICATbHOM KOJNIeOaTeTbHOM KOHTYpE. AHAJOTHs MEXKIY MEXaHUYECKHUMH H
ANIEKTPOMarHUTHeIME KojeOanusmu. @opmyna ToMmcona
5.1.6 3aKOH COXpaHEHUs YHEPIHH B HICATFHOM KOJIeOaTeIFHOM KOHTYpE
51 BeinyxnenHsle MexaHnueckue konedanus. Pesonanc. PezonancHas kpuBas.
. L7 BbIHYXKIEHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHMSL.
5138 [lepemennslil Tok. CUHYCOMAATBHBIN IEPEMEHHBINA TOK.
MoIIHOCTh NEPEMEHHOI0 TOKa. AMIUIUTYIHOE W JNEHUCTBYIOLIEEe 3HAa4YeHHE
>19 CHJIBI TOKA U HAIPSHKCHHUS
Tpancdopmarop. IIpousBoncrso, nepeaada U NOTpedICHUE HIEKTPUUECKOM
SHEpPruu. OKOJIOTHYECKHE PHCKH TPU TPOM3BOJICTBE  DIICKTPUUYECKON
>1.10 sHepruu. KynbpTypa HCIONB30BaHUS JIIEKTPOSHEPTUU B TOBCEIHEBHOM
KU3HU
Texauueckne ycrpoiicTBa: ceiicMorpad, 3JIEKTpUYSCKHN 3BOHOK, JIHHUHU
>111 ANEKTponepeaay
[pakTrueckne paborsl. lcciaemoBanwe 3aBHCHMOCTH MEpHOAA MAaBIX
KosiebaHul Tpy3a Ha HUTH OT JJIMHBI HUTH M Macchl rpy3a. MccienoBanue
>1.12 IIEPEMEHHOT0 TOKa B LENH U3 IOCIEIOBATEIIBHO  COEIUHEHHBIX
KOHJIEHCATOopa, KaTYIIKU U pe3ucropa
MEXAHUWYECKUME U JIEKTPOMAI' HUTHBIE BOJIHBI
Mexannueckue BOJHBI, ycJoBUsS pacnpoctpaneHus. Ilepuoa. CkopocTh
>21 pacnpocTpaHeHus U AIMHA BOJIHBL Ilonepednsle U Ipo1oJIbHbIE BOJIHBI
5.2.2 Natepdeperuns u nudpaxims MEXaHUIECKUX BOJH
523 3Byk. Ckopoctb 3ByKa. [ pomkocTs 3ByKa. Beicora ToHa. TemOp 3Byka
5.2 DJIeKTPOMAarHUTHbIE BOJIHBL Y CIIOBHS U3IIyYEHHS 3JIEKTPOMAarHUTHBIX BOJIH.
524 Bszanmnas opuentanus BekropoB E, B m v B anekTpomarHWTHOH BONHE B
BaKyyMe
CBoiicTBa  2J€KTPOMarHUTHBIX  BOJH:  OTpaXeHHE,  IpesIoMJICHHE,
525 noisgpu3anus, nudpakuns, naTepdepeHnrs. CKOpOCTh 3IEKTPOMarHUTHBIX

BOJIH
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Kon depepanbHan paboyas nporg
Kon NMpoBePsIEMOr0 IIpoBepsieMble 3JIeMEHTHI COAEPIKAHUS
pasieia JJIEeMEHTa
[IIxama 3MeKTPOMarHUTHBIX BOJH. [I[puMeHEHNE 3IeKTPOMarHUTHBIX BOJH B
>26 TEXHHUKE U OBITY
ITpuHIMIIBI paiuoCBs3U U TeneBUAcHUA. Panronokanys. D1eKTpOMarHuTHOE
>2.1 3arpsi3HEHNE OKPYXKArOIIeH CpeIibl
TexHudeckne yCTpOCTBAa: MY3bIKAIbHBIE HHCTPYMEHTHI, YIBTPa3ByKOBas
5.2.8 JIMarHOCTHKA B TEXHUKE M MEAMIIMHE, pajap, paauonpuéMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-neup
OIITHUKA
53.1 [IpssmonuHEHOE pacipocTpaHeHue CBETa B OJHOPOAHOU cpexe. JIyu cBeTa
OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locrpoeHue W300paKEeHUN B
>3.2 TIJIOCKOM 3epKalie
[penomnenue cBera. 3aKOHBI TPENIOMIICHHST CBETAa. AOCOJIOTHBIM TMOKA3aTeb
>3.3 TIPEIOMIICHUS
[lomroe BHyTpeHHee orpaxkeHue. [IpelenbHBI Yrojl MOJHOrO BHYTPEHHETO
>34 OTpOKCHUS
5.35 Hucnepcus cBera. CnoxHblid cocraB Oenoro ceera. L{ger
Cobupatonie U paccewBaronue JUH3BL ToHkas nmH3a. DOKycHOE pac-
CTOSHME W ONTHYECKas Cuila TOHKOW JMH3BL llocTpoeHme H300pakeHHH
536 B cOOMpalonMX W pacceMBalOMMX JHH3aX. DopMyla TOHKOW JIMH3BL
VBenuuenue, 1aBacMoe JIMH30M
53 5.3.7 ITpenens! TPUMEHUMOCTH TEOMETPHUECKOI ONTHKU
WNurtepdepennus cBera. KorepeHTHbIE MCTOYHWUKH. Y CIOBHS HaOIOIEHUS
5.3.8 MaKCUMyMOB WM MHWHHMYMOB B HWHTEpQEPEHIIMOHHOW KapTHHE OT JBYX
cHH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hudpakmus cBera. [Iudpakuuonnas pemérka. YcioBHEe HAOIIOACHUS
5.3.9 TJIaBHBIX MaKCHMYMOB TIpH TIJCHHH MOHOXPOMAaTHYeCKOro CBeTa Ha
U (PPaKIIUOHH YO PEIIETKY
5.3.10 [Tonspuzanusa ceera
Texnuyeckne ycTpoHcTBA: OYKHM, Jyma, QoToarmapar, MpPOSKIMOHHbIH
53.11 anmapar, MHKPOCKOII, TEJIEeCKOI, BOJIOKOHHAs OITHKA, Au(pPaKIMOHHAS
peméTKa, moJISIPOHT
[IpakTuueckue  pabOTHI. W3mepenne  mokazarens — MPEJIOMIICHUS.
5.3.12 UccnenoBanne cBONCTB M300pakeHWU B JIMH3ax. HalOmoneHue mucnepcuu
CBETa
SJIEMEHTBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTU
['panunel mpuMeHMMOCTH Kiaccuueckoil mexaHuku. [locrymarsl Teopun
6.1 OTHOCHTEIIPHOCTH: WHBaPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
° MIPUHLIMI OTHOCUTEIbHOCTH OHHIITEHHA
6.2 OTHOCUTENTFHOCTh OJHOBPEMEHHOCTU. 3aMe/JICHUE BPEMEHU U COKpaIICHUE

JITAHEBI
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Kon depepanbHana paboyan nporg
paI:;élna NMpoBePsIEMOr0 IIpoBepsieMble 3JIeMEHTHI COAEPIKAHUS
3JIEMEHTA
6.3 OHeprus U UMIYJIbC CBOOOIHON YaCTHIIBI
CBs3p Maccbl C 3HEprueil M HMIYIbCOM CBOOOIHOW YacTHIIBL. ODHEpPrus
6.4 MOKOSI CBOGOTHOM 4aCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITHUKU
®dotonbl. ®opmyna [Iranka cBs3u SHEPrun GOTOHA C €ro YACTOTOH. DHEPrus
r1d ¥ MMITyJIEC POTOHA
OtkpeiTue u uccneaoBanue ¢porodppexra. Onbitel A.I'. CroneroBa. 3aKOHBI
12 dorodddpekra
7.1 VYpaBuenue OJuHmTelHHA 1 doTtodddekra. «KpacHas rpaHunay ¢oro-
713 -
7.1.4 Jasnenwue cBera. Onbitel I1.H. JIeOeneBa
7.1.5 XHUMHAUYECKOE NEHCTBHE CBETA
Texnuueckue ycrpoiicTBa: poToanemMeHT, HOTOIaTUNK, COMHEUHAs! OaTapes,
18 CBETOAMON
CTPOEHHME ATOMA
Mognens aroma Tomcona. OnbiTel Pesepdopa no uccneoBaHuio CTPOSHUS
2l aroma. [lnanerapHas Mozneib aroma
[ocrynarsl Bopa. M3nyuenue u norsiomeHue GOTOHOB IIpU Mepexoe aroma
7.2.2 C OJHOrO YpOBHS dHepruu Ha JApyroi. Bunel crnekrpoB. Crnekrp ypoBHeH
SHEpPruu aromMa Boiopojaa
7.2 Bonnosble cBoiictBa uactul. Boanst ne bpoiinsa. KopnyckynspHo-BoiaHOBOM
723 nyamu3m. Judpaxnus 3JeKTpOHOB Ha KpUCTallIax
CrnoHTaHHOE M BBIHYXKIEHHOE M3JydeHHE. Y CTPOMCTBO U MPUHLHUI PabOTHI
724 nasepa
TexHudeckue ycTpoiCTBa: CHEKTPajbHBIA aHaIW3 (CIEKTPOCKOI), Jasep,
723 KBaHTOBBII KOMIIBIOTED
7.2.6 [IpakTrueckue pabotel. HabnrogeHne JIMHEHYaToro CriekTpa
ATOMHOE A1PO
7.3.1 MeToap! HabJIIOJEHNS U PETUCTPALUU JIEMEHTapHBIX YaCTHII
OtkpeiTre pagunoaktTuBHOCTH. OnbIThl Pe3epdopaa mo onpeneneHuto cocrapa
7.3.2 panroakTHBHOTO u3mydeHus. CBolicTBa ambda-, Oera-, raMMma-m3TydeHUs.
BnusiHue panoakTHBHOCTH HA )KUBbIE OPraHU3MBI
OtkpeiTHE TIpOTOHA M HedTpoHa. HykioHHas monens siapa ['eiizenGepra —
73 733 Usanenko. 3apsz sapa. MaccoBoe uucio siapa. Mzorormsl
Anbda-pacnan. DNEKTPOHHBIM ¥ TIO3UTPOHHBIM Oera-pacnan. ["amma-
734 U3NIy4YeHue. 3aKOH PagloaKTUBHOIO pacnana
7.3.5 DHeprus CBsi3M HYKJIOHOB B siipe. SnepHble cunbl. JledexT Macch sapa
7.3.6 Snepusie peaknuu. Jlenenne u CHHTES sSAEp
7.3.7 Snepuwiii peakrop. Tepmosinepubiii cunte3. [IpoOieMbl ¥ TEPCIEKTHUBBI
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Kon depepanbHana paboyan nporg
Kon MPoBePsieMOro IIpoBepsiemMble 3j1IEeMEHTHI CO/IEPKAHMS
pasiena 3JIEMEHTA
SIIEPHON PHEPreTUKU. DKOJIOTMUECKUE aCIEKThI SACPHON SHEPreTUKU
OneMeHTapHble 4YacTUUBL.  OTKpbITHE MO3UTpOHA. DyHIaMeHTalbHbIE
738 B3aMMOJICHCTBHS
TexHuueckue ycTpolcTBa: 103UMETP, kKamepa BuiibcoHa, saepHblii peakTop,
739 aroMHast 6Gomba
[Ipaktuueckue pabotel. HccnenoBanue TpekoB dacTuil (IO TOTOBBIM
7.3.10
¢dororpadpusim)
OJIEMEHTBI ACTPO® U3 UK
Buna 3Bé3gHoro HeGa. CosBe3nusi, sipKHe 3BE3NBI, IUIAHETHI, UX BUIUMOE
8.1 JIBH)KEHHE
Conneunast cucrema. [ImaneTsl 3eMHOW Tpymnmbl. [maHeThI-TUTAHTBI M HUX
8.2 CIyTHUKH, KapJIMKOBBIE TUIaHeThl. Majble Testa CoNMHEeYHOH CuCTeMbl
8.3 Comnnne, porochepa u armocdepa. ComHeuHasi aKTUBHOCTh
8.4 Ucrounnk sneprun ConHIa 1 3BE3]T
3BE3Abl, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, paauyc,
TeMIIeparypa, UX B3aWMOCBs3b. JlparpaMMa «CIEKTpalIbHbIM KJacC — CBETH-
8.5 MOCTb». 3BE3Ibl TJIABHOW MOCIIENOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JJI1 3BE3/] TJIABHOM MOCIEI0BATEIbHOCTH
8 Buyrpennee crpoenue 3B&31. COBpeMEHHBIE MPEACTABIICHUSI O POMCXOXK ICHUN
8. u sBosmolu ConHLA U 3BE31. DTanbl )KU3HU 3BE3]
Mneunstii Ilyrs — nama [Nanaxtuka. CnupanbHas crpykrypa I'ajmakrtuku,
8.7 pacnpenenenue 3BE34, raza u npud. llonoxenue u nBwxkenue ConHua
B ['amaktuke. [Iockast u cheprudeckas mogcucreMbl [ anakTHku
Tunel ramaktuk. Pagvoramaktky W KBasapel. UEpHBIE IBIpEI B sApax
8.8 raJlaKTHUK
Bcenennas. Pacimipenue Beenennoii. 3akon Xab06ma. Pa3beranue ranakTuk.
8.9 Bo3spacr u paguyc Beenennoit, Teopust bonpioro B3psiBa. Mojaens «ropsueit
Bcenennoi». PenukroBoe nsnydyeHue
810 MacmrabHas cTpykTypa Bcenennoil. Meraranaktuka. HeperéHnnbie

poOIeMBl aCTPOHOMUU
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