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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a rtakxke c yuy€roM denepaibHON pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBaHus yyeOoHoro mnpeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHMu3alusIX Poccuiickon Oenepauud, PEATU3YIOLINX OCHOBHBIE
00pa3oBareibHbIE POrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNpPEIMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3alUUd MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTeCTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpenMeTramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs (DU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YNIbTAThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM yPOBHE).

[Tporpamma no pusmKe BKIIOYAET:

e [UJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKU HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUSs;

e coJepxaHue yuyeOHoTro npeamMera «Du3uka» 1Mo rojgaM o0ydeHusl.

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIC, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnueckoir reorpadmeir u actpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHS] HOBBIX MAaTEpPUalOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3ydyenne ¢GU3MKHM BHOCHUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUW MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS NP BHITOJIHEHUU UMU YY€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢usuku s YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lenoB (U3UKH, BKIIIOUAET Kak
BOTPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a Takxke 0O0CYXIEHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIero
oOpa3oBaHus SABIAIOTCA (Pu3mueckue Teopuu (PopMUPOBAHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHUsl (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOLIECCOB).

CucTeMHO-eSITEeIbHOCTHBIN MOAX0 B Kypce (PU3WKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3allud IKCIECPUMEHTATHHOU ACATEIBPHOCTH O0YyUYarOIIUXCA.
st 6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HMCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
OpakTHUECKUX paldoT. BrlaeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUJIi KOHTPOJIE U OIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Qusuku. Ilpu »3TOoM obecneuynBaeTcss OBJAJICHUE
0o0y4JalomUMHUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUS, HCCIEIO0BaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipy »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3MUECKON MOJEIBIO, MTO3BOJISIOINE IPUMEHITh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUpPYs 3HAHUS U3
pa3HbIX pa3nesnoB. il KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJICHUH M MPOLECCOB B OKpYKArOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIENIHM IJI CHUTyallld MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTro Tpoiecca 0a30BBI ypOBEHb Kypca
Gbu3MKN Ha YpOBHE CpelHero o0mero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opymoBaHue.

JlemMoHCcTpanmoHHOE  000pyanoBaHWe (QOpPMHUpPYETCSIT B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIIOUEBBIX JEMOHCTpaIMil s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlabopatopHoe o00OOpymOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1ab0paTopHOTO 000OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIIbHBIX CUCTEM B BHJIE ITUPPOBHIX 1a00paTOpUH.

OCHOBHBIMU LIENISIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POopMHpOBaHHE
UCCIIEIOBATENLCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B (PyHIaAMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
duznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (U3UKU AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHre ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha YpPOBHE CPEHETO 00IIero 0opa3oBaHus:



e mpUOOpEeTEeHHWE  CHUCTEMBbl  3HaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYASI MEXaHHKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUS
MPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3nanue GU3NUECKO MOJIENH, aIEKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAaMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(Gu3NYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEPHpETalud HH(OpMaIHH,
OnpeaeeHus] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCIOBUU JUI PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATELHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpPEAHEr0 OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 gacoB (2 yaca B HEACIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeleHusl J1a00paTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJEPXKXAHME OBYUYEHUA
10 KUIACC

Pasznen 1. ®u3nuka 1 MeToAbI HAYYHOI'O TO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE IIO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3MUecKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UUGPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHIKCHMS.
Cucrema otcu€ra. Tpaekropus.

[Iepemerenne, CKOpOCTh (CpeaHsiE CKOPOCTbh, MIHOBEHHAsi CKOPOCTb) W
YCKOPEHUE MATEPUAIBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, NyTH H NEPEMELICHUS
MAaTE€PUAJIbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHue CBOOOIHOTO MaeHusI.

KpuBonuHeitHoe  aBmkeHue. JIBUXKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpaiienus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: CIHIOMETD,
JBH>)KECHUE CHAPSIOB, LIEITHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JBH>KCHMUSL.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBukeHUs Teja, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.

Hamnpagnenue ckopocTy pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOIIEHUS MEXKIAY IyTSMH, MPOMJECHHBIMUA TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS IApUKa B BI3KOM )KUIKOCTH.

N3yyenue aBuKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocuTensHOCTHM  [amunes.  Ilepeeli  3akoH  HeroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaT€pUAIIbHOM TOYKU. TpeTuid 3akoH HproTOHA JU1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Buabl TpeHus (mokosi, CKoiabxeHus, kadenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUsS U cuiia TpeHus nokosd. KoagdunueHT tpenus.
Cuna conpoTUBIIEHUS IPH JIBUKEHUH T€Ja B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHoE U BpalaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaunieHusa. [lnedo cuibl. YcinoBus
paBHOBECHUS TBEPAOTO TEIA.

TexHHUYeCKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIINUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenune cui.

CnoxeHune CHIL

3aBUCHUMOCTh CWJIBI YIIPYTOCTH OT JiehopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxkeHus: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TeEJd, HMEIOLIEr0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynec MaTepHalbHOW TOYKH (Te€na), CHUCTEMbl MATEPUAIBHBIX TOYEK.
NMiynbC cuibl U U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPAaHEHUs HMIIYJIbCa.
PeaktuBHOE ABUXKEHUE.

PabGora criabl. MOIIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[loreHumanbHas SHEPIrHUs. [ToreHunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHoi — npyxkuHbl.  [loTeHuuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTHU 3EMJIH.

[loTeHmumanpHple W HENMOTCHIHAIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEPIMH CHCTEMBI TEll
3aKOH COXPAHEHUS] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomol

N3ydenne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
Te€Jla Ha IIPUMEPE PACTSKEHUS PESUHOBOIO KTy Ta.

Paznen 3. MosekyasipHasi pu3uka 4 TEpMOIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaxkrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. MoJenu CTpPOEHUs Ta30B, XKUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeanmpHOoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETMYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UACATbHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUMN.

OnpeiThl 10 1M PY3UN )KUIAKOCTEH U ra3oB.

Mopenb OGpOyHOBCKOTO IBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIUIICTpUpYyOIIas MPpUpoay AABICHHUS ra3a Ha CTEHKU COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
M30IIPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHIA
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucremMa. BHYTpeHHSE SHEprusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandectBo Teminotel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTh NpH TEIIONEpeaaye.

[Tonsitue 00 aamabatHoMm mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOoHa TEPMOJMHAMMKHM K H3ompolieccam. ['paduueckas
UHTEpIIpeTanys paboThI rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHUCTBHS — TEIUIOBBIX — MAILMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduiMeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIUIOIHEPTETUKH.



TexHndyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIWIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPIUH (TEMITEpATyphl) Tela IPU TEIUIONepeIaye.

OneiT mo anuabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TYypOUHBI, BUTATENS] BHYyTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcamus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUcCTayu3aIys. Y AelibHas TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TermiIoBoro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM [1aBJIEHUMU.

CriocoObl U3MepeHus BIAXHOCTH.

HaGmronenue HarpeBanus ¥ MIIaBIICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpucTasuioB.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomol

N3mepeHne OTHOCUTENBbHOM BIIaXKHOCTH BO3YXa.

Paznen 4. JnekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpusalus Teld. NeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUUYECKHX
3apsioB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KyioHa. To4euHbI 3IeKTpUYECKUI 3apsl.
Onektpuyeckoe rmone. Hanpssk€HHOCTh  AnekTpuueckoro mosid.  [IpuHnun



CYNEPIO3HULMH 3NEKTPUUECKUX MOJIeH. JIMHUM HAnpsKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHoCThb
noTeHUHAIoB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuyueckas MpOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEeKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETP, DIEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMHUPOBAJIbHBIN anmnapar, CTPYHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HaA3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUUYECKOrO TOKa.
Hctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 115 yyacTka LEeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBJICHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOr0 TOKA.

ONEeKTPOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akod OMa 11 TOJTHOM (3aMKHYTOM) AyieKkTpuueckou mnenu. KopoTkoe 3aMblkaHUE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas " IpUMeECHast IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexoa. [loimynpoBoiHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTHYECKAS TUCCOUMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJIbTMETP, PpEOCTaT, MCTOYHUKH TOKa, JJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaJIbBAHUKA.

Llemoncmpayuu

M3MmepeHne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNUE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKkoe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOJAUMOCTB BO31yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTbD TUOAA.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomol

M3y4yenne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue snexTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kiacce ocyliecTBise€TCs €
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJMTHYECKAs JIHCCOLMALINS,
rajabBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWITHUKH, HCMIOJb30BAHUE 3aKOHA COXPAaHEHUS
UMIIyJIbCA B TEXHUKE (pakera, BOAOMET W JAPYIHE), NBUIaTelb BHYTPEHHEIO
cropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHUalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN OPUHTED, AIEKTPOHArpeBaTEIbHbIC npuOopHl,
3IIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Paznen 4. JnekrpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIMU. KapTMHa NMHHUI MarHUTHOU
WHIYKIWH T0JIA IOCTOSHHBIX MarHUTOB.

MaruutHOoEe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKLUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnose. PaGora cunbl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mose. OIJEKTPOIBHXKYILAs CUjla HHAYKIUUA B
IIPOBOJAHUKE, IBH)KYILEMCS TOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBIEHME CaMOMHIAYKLUMH. OJEKTPOJBMXKYIIAs CHUia
CaMOUHYKIIUH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, MHIYKIIMOHHAS T1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIMHUY MHIYKIUW MAarHATHOTO TIOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3JeKTPOMariuTHOM UHAYKIMH.

[TpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJBUAKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO TOJIsi KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konebanus. [lepuon, yactora, amrmumryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEeOaTeIbHOM KOHTYpEe. AHAJIOTUS MEXIYy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJI€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aryxaromux KoyueOaHUsAX. BbIHYK/IEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHy X AeHHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemenHpiii  TOK. CHUHYCOMIANbHBIM MEPEMEHHbIA TOK. MOIIHOCTB
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTpPeOICHUE INEKTPUUECKOM
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE IEKTposHepruu. KymbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIA
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JMHUHU DJIEKTpOIIepeay.

Llemoncmpayuu

HccnenoBanne napaMeTpoB KOJEOATENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MasSTHHK).



HaGmonenue 3aryxaromnmx KojieOaHui.

HccnenoBanune cBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumwnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHU) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHU.

Pe3onanc mnpu 1moCnenoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenp TMHUYM AEKTponepeEaadHn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENbHO
COEAMHEHHBIX KOHJIEHCATOPA, KAaTYIIKH U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckne BOJIHBI, ycioBHsS pacnpoctpaHeHus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJIBbHBIE BOJIHBI.
HUuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUSA M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOJspu3auus, AUPpaKuus,
uHTepdepenius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMDBI paguoCBA3U U TeneBuAeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEeJIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Llemoncmpayuu

OOpazoBaHue U pacpPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Ten0 Kak HCTOYHUK 3BYKa.

Habmonenue otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue natepdepennun u qudpakinym MEXaHMIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGniogenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOM KoJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpak€HHUe,
peoMIIEHUE, MOJSIpU3aLns, AUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpOCTpaHEHUE CBETa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHHs cBeTa. llocTpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CioxHbIi coctaB 6enoro cera. L{ser.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosHUE W ONTUYecKas cuia TOHKOW JMH3bL. [locTpoeHune u3zoOpaxeHuid B
coOMparoIIMX U pacceUBaOIIMX JiMH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCHMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma,
¢doroanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE paACpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETa.
OnTuueckue MpruOOPHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenn MUKpOcKoma, TEJIECKONa.

HaGmronenue natepdepeHnm cBera.

Ha6monenue audpakiuu cera.

HaGmronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBI.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi



M3mepenne nokasaress peroMiIeHUs CTEeKa.
HccnenoBanue cBOWCTB N300paKeHUI B JTMH3AX.
HabGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELMAIIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®otonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DiuiHITeHa 111 doTodddexra. «KpacHas rpanuia»
dboroaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTODIIEMEHT,
dboToaTYMK, COJIHEUHAas OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. [loctynmatel bopa. M3nmydenune u mnoryomieHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Llemoncmpayuu
Mopuens onsita Pesepdopra.
OnpeneneHue JIMHBI BOJIHBI J1a3epa.
HabGmronenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomoi
HalGmronenue nuaeityaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAKOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKphITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocTaBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anb(a-, Oera-, ramMma-u3ITy4CHHS.
Brnusinue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykimoHnHas monenb sjpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ortornsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOT'O pacaja.
DHeprus CBS3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccsr sipa.
Snepnbie peakuuu. JleneHne u CUHTES sAEpP.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TMEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKU. DKOJIOTMUYECKUE ACTIEKTHI SIEPHON IHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO pu3nueckol KapTUHBI MUPA.
TexHuyeckue ycTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHsblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB YacTHIl (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMMHU M ACTPOPUNKHU

Oransl pa3BUTHUs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MUX BHUIUMOE
JBHYKEHUE.

Conneunas cucrema.

Connue. ConneuHass akTtuBHOCTh. Mcrtounuk sHeprum CosiHIA U 3BE3N.
3BE311bI, UX OCHOBHBIE XapAKTEPUCTHKHU. [[narpamma «CnekTpaiabHbIA Kiacc —
CBETUMOCTb». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE37 IJVIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEee cTpoeHue



3BE311. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApAX
TaJIAKTHUK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31sA CEBEpPHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIynsl, mianet, Miieunoro Ilytu.

O0o0maroniee MOBTOpPeHUE

Ponp ¢usmku w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M dTUYECKOH cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
Y aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojb (GU3NYECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YU4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbI M UX IMPOCKIHH HAa OCH KOOPJHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOHBIC DBJIEMEHTAPHBIX (QYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeseHue TIONaAH MITOCKUX GUryp u o0bEMa Tel.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupojne, KoneOaTembHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMUBOW MPHUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHam3.



leoepaghusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJie)Kd MArHUTHBIX DY,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHUW DBIIEKTpOIEpenad, T€HEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS I€4b, pajgap, pPaAHONPHEMHUK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «dusmka» Ha ypoOBHE CpETHET0O OOIIEro
oOpaszoBaHus (6a30BbIil ypPOBEHb) OKHO OOECIEUUTH TOCTHUIKEHUE CIIEIYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOro nmpeamera «Du3nka» AOTKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCAd PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJECICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTpUOTHYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOSHNE YCTOWYUBOTO Oy TyIIIETO;

4)3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIero (pu3nyeckoil HayKe;



S)Tpya0BOro BOCIMTAHUSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATeNbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6)7K0JI0rH4eCcKOro BOCIIUTAHHUSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 1O (PU3HKE;

7)IeHHOCTH HAYYHOT'0 IO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKUM  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jjornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO,ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eMCTBUSA:
BJIaJICTh HAYYHOH TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU IOHATHUSMH U METOIAMHU
(bu3nYeCcKO HAyKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESITEIBHOCTH IO TOJyYEHUI0 HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalluY, MPeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX
CUTYyallUsX, B TOM YMCIIE MIPH CO3JJaHUH Y4eOHBIX IPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE PpELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIaJIeTh HAaBBIKAMM TOJY4YeHUs HMHPOpManuu (GU3MUECKOro COAepNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, aHaJH3,
CUCTEeMATHU3allMI0 W HHTEPIpeTanuio HHOOPMALMK Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJOTHH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amad  C coOMofeHHEM TpeOOBaHWN HPrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPAaBOBbIX U  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHadeHHs] THPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTU3alINU.

KoMMyHHKAaTHBHBIE YHHBepPCAJbHbIe YUeOHbIE TeHCTBHA:
OCYIIECTBIISATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NOPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIANBUIYATbHON
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOABl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KKOTO WIeHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPJIMHUPOBATh ACHCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JCHCTBUH,
pacmpeiieNiaTh PO ¢ y4ETOM MHEHHH YYaCTHUKOB, OOCYXKJATh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAdeCTBO CBOETO BKJIaJa M KaXJAOTO YYaCTHHMKA KOMAaHIbI B
001t pe3ybTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIC TPOCKTHI, OIICHWBATh HJEH C IIO3WIMA HOBU3HHI,
OPUTHUHAJIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITH MO3HABATENIBHYIO JESTEIBHOCTh B 00JIACTH
(U3MKM M aCTPOHOMMHM, BBISABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aj]1a4, MJIaH BBIOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLHsM;

paciupsATh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ce0sd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATE CBOW 00pa30BaTENIbHBII U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/JeTh  HABbIKAMU  I[IO3HABATEJBbHOM  pediieKcMM  KaK  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHUIA;

UCIOJIb30BaTh MPHUEMBI PeIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peneHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TMPUHUMATHh PEIICHUS MO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
JIeSITEIBHOCTH;

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
NeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTHKEHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBEI
no ¢u3MKe IS YPOBHS CpPEAHEro oOImero ooOpa3oBaHMs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOIMOHATLHBIH HWHTEJUICKT, MIPEATOJIar afo A
c(hOopMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HWCXOJI M3 CBOUX
BO3MOYKHOCTEMH;

IMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMPH OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NNPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTo (UMK B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMATIbHAS CUCTEMa OTCYETa, AOCOMOTHO TBEPIOE TETIO,
WJICAIBHBIN Ia3, MOJAEIH CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



NEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEUHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE Tel, IBUKEHHE IO OKPYXHOCTU, WHEpPIHS,
B3auMojencTBue Ten, auddys3us, OPOYHOBCKOE JABMUKEHHUE, CTPOSCHUE JKUKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl NMPU HarpeBaHUU (OXJIaXKIEHUH), TEMJI0BOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alUs, KUICHUE,
BJI&KHOCTb BO3/lyXa, OBBIICHUE ABJICHUSA ra3a IPU €r0 HArpEBaHUMU B 3aKPBITOM
COCyze, CBfA3b MEXIAy NapamerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIEKTpU3aUus TEJl, B3aUMOJECHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBIXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasl DHEPrus, NMOTCHUHAIbHAS DHEPIUs, MEXaHUYECKas
paboTa, MexaHMYeCKas MOIIHOCTb; NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIHOJIb3YeMbIX BEJIMYMH, WX O0O3HAUEHUS M €IUHMUIIbI,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMHU
BEJINYMHAMU;

ONMCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCHIONB3Ys (M3MUECKHE BENWYHMHBI: JaBICHHME Trasza, TeMIeparypa, CpexHss
KMHETUYECKAsi DHEPrUsl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(QUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATEeNsl; MPH OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUS W E€OUHUIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYIO BEIUUYHUHY C IPYTUMH BEJIMUYUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AIEKTPUYECKOE TI0JI€, HANPSKEHHOCTD MO, TOTEHIHUAJI, PA3HOCTh NOTEHLMAJIOB;
0Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHMsS] M EJUHMIIBI; YKa3biBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (hU3HUecKue
3aKOHBI U MPUHIMUIIBL 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHHMS MEXAHWYECKOW OHHEPIHM, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHLHIN CYNEPHO3ULUUNA CHUJ, HMPUHUMUIT PABHONPABUS HHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOU SHEPIUH TEIUIOBOTO JBUKEHHSI MOJIEKYII C
abCOJIIOTHOM TeMIepaTypoM, MepBbId 3aKOH TEPMOAMHAMUKU, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasinyarh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUSA (IPAaHMIIbI,
o0jacT) IPUMEHUMOCTH;



OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHUsSI MAIIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIBb30BAHUS B
IMOBCEIHEBHOM KU3HU,

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath MpobOiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYyAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, NPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS;

coOmro1aTh mpaBwiia 0€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEIOBATEILCKOH W MPOECKTHOU
NESATEIbHOCTH C HCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIeNblo,
UCTIONB3YS (hH3HUECKHe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (OPMYIIHI,
HEOOXoAUMbIEe JJid €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUUYECKOUN BEJIMYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TOMYJSIPHON MHGOpMalUU, MOJIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

NPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TIPOLECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 3I0POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH Cpele;



paboTaThb B TIpyHmne C BBHIMOJIHEHHEM pPAa3JIMYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO paCHpenemsTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJeKBaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMATPUBAEMOMN MTPOOIIEMBI.

K koniy oOyuenus B 11 kJjacce mpeamMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTHU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JJIEKTPUUECKUH 3apsAJ, JIyd CBETa, TOUEUHbIM UCTOYHUK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAsi MOJENIb aTOMHOTO siJipa MpHU pPEUIeHUU (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBHs TOKa, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUHWSA, JEWCTBHME MAarHUTHOrO TMOJs Ha
IMPOBOJHUK C TOKOM W JIBMXKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEITHOE pPAcpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepennus, audpakuus W TONAPU3ALUs  CBETa, JIUCHEPCUS CBETa,
dboTtoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBieHHUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YyYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYKD  NPOBOJMMOCTb  PaA3JIMYHBIX  Cpel) W

AIIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYyIIKH, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO IO0JI€, MEepUOoJ M YacToTa
KojebaHuii B KoseOaTenTbHOM KOHTYpe, 3apsil U CHiIa TokKa B IIpoliecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
ONTHYECKAas CWUJia JIMH3bI, MPU OIMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUECKUN
CMBICJT HCTOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEJIMYUMHY C JAPYTUMHU
BEJINYNHAMM;

ONUCHIBATh M3YYCHHBIE KBAHTOBBIEC SBICHHS M TPOLECCHI, HCMIOJb3Ys
bu3nYecKue BEIMYHMHBL: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TOJIypacmaaa, YHEPTHs CBSI3H
ATOMHBIX SI7IEpP, TPU OINKMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHN CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYCHUS W EIAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIONIME JaHHYK (DU3WYECKYH) BEJIUYUHY C JPYTUMHU BEJIUYMHAMU,
BBIYUCIISATh 3HAaUEHUE (DU3NUECKON BETUYUHBI;

aHAMM3UPOBATh (PU3UUYECKHE TMPOIIECChI U SBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MApAIIIEILHOTO
COCIMHEHUS MPOBOJAHUKOB, 3akoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTEWHaA s pororddekra,
3aKOH COXPAHEHHUsI JHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHs] MAaCCOBOTO YHMCJa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIb, 00JIACTH)
PUMEHUMOCTH;

ONPEACIISITh HAMPABJICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJIsl MPOBOIHUKA
C TOKOM, cuJibl AMmriepa u cuiibl JIopeHua;

CTPOUTh W ONHUCHIBATh M300pAKEHHUE, CO37aBaEMOE IUIOCKUM 3E€pKajioM,
TOHKOM JTUH30H;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € HKCIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX W3MEPEHHM: MPU ITOM
dbopmynupoBath mpobiiemMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEMIONKEHHOIO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBAThH BHIBOJIHI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (QU3UYECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIWYHUH C HCIOJb30BAHUEM
OPSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOJIUIl U
rpauKOB, AEIaTh BHIBOBI IO Pe3yIbTaTaM UCCIIEIOBAHHS;

cobroaTe mpaBuiaa 0€30MacHOTO TPyJa MPHU MPOBEICHUHM HCCIICOBAHHUI B
paMKax ydeOHOro JKCIEPUMEHTa, Y4YeOHO-HCCIIEIOBATEIbCKOH W IMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THpIe 3a7adyd C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu
BBIOMpaTh (DU3NUYECKYI0 MOJEb, BBIACIATh (HU3NUECKUE BEIUYUHBI U (POPMYIIBI,



HEOOXOIUMBIC JUIsi €€ pelIeHUs], TPOBOIUTh PACUYEThl M OLIEHUBATh PEATBHOCTD
TIOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYUHBI;

pelaTh Ka4eCTBEHHBIC 337a4: BRICTPAUBATH JIOTHUECKU HETIPOTHBOPEUHBYIO
[IEMOYKY pacCyXJIEHHI C OMopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nveckue SBICHNUS;

UCTONB30BaTh ~ NpPU  pEIIEHHWH  Yy4eOHBIX  33aJa4  COBPEMCHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIHH
U TIpE/ICTaBJICHUs y4eOHOM W HAYYHO-TIOMYJISIpHONM MH(OpPMAIUY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIHIO;

OOBSICHATh TMPHUHLMUIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MacCHOTO MCIOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU;

NPUBOIUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BuUTHE HAayKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B Pa3BUTHUE
TEXHHUKH U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS 1O (PU3WKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPONCTBAMH, I COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaIoLIeH cpene;

paboTaTe B TpyINIe C BBHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO paclpenesiTh OOS3aHHOCTH W
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIMsX, aJIeKBAaTHO OLIEHHBATDH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYIIIbBI B pellIeHHE pacCMaTpUBaeMOn POOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos
HanmeHoBaHMe pa3/ie/ioB U TeM DyiekTpoHHbBbIE (IU(POBbIE)
Ne n/nn Konrtpoabnbie | IIpakTnueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoTsI
Paznen 1.0U3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUSA
but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2
LIOP u pecypcol o pusnke
http://class-fizik.ru/
Hroro no pazneny 2
Paznen 2.MEXAHUKA
but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.1 Kunemartuka 5
LIOP u pecypcol o puzuke
http://class-fizik.ru/
but6mmoreka [IOK
29 Jnsavnka 7 https://m.edsoo.ru/7f41bf72
LIOP u pecypcol o pusuke
http://class-fizik.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1
LOP u pecypchl o ¢usuke
http://class-fizik.ru/
Hroro no pazneny 18

Pa3znea 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJAUHAMHUKA




OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOM

bubmunoreka LIOK
https://m.edsoo.ru/7f41bf72

3.1 9
TEOPUH LOP u pecypchl o dpusuke
http://class-fizik.ru/
bub6munoreka LIOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKH 10
LOP u pecypcsl 1o pusnke
http://class-fizik.ru/
bubmunoreka LIOK
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 https://m.edsoo.ru/7f41bf72
' @da30BbIe NEPEXOIBI LOP u pecypchl o ¢usuke
http://class-fizik.ru/
Hroro no pasneny 24
Pa3znen 4.9JIEKTPOAUHAMUKA
bub6munorexa LIOK
https://m.edsoo.ru/7f41bf72
4.1 DJIEKTpOCTaTUKa 10 profin.cdsoo.iuf
LIOP u pecypcol o pusuke
http://class-fizik.ru/
bubmunoreka LIOK
49 [TocTostHHBIN 351eKTprYecKnil TOK. ToKH 12 https://m.edsoo.ru/7f41bf721{OP
' B Pa3JIMYHBIX Cpelax U pecypchl 1o Gpu3uke
http://class-fizik.ru/
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KITACC

KoanuecTBOo 4acoB

Ne HaunmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (pPpOBbIE)
Koutpoabubie | IlpakTuyeckue

n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl

padoTbI padoThbI

Paznen 1.2JIEKTPOAUHAMUKA
but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢ IIOP u

11 MarunutHoe noie. 11 1 3 pecypcsl 1o ¢usnkehttp:/class-

' DNEeKTpOMarHuTHAs HHIYKIHS fizik.ru/ BupryanbHbie
nabopaTropHbie pabOTHI 110 PUBKKE
https://efizika.ru/course/view.php?id=44

Hroro o pasneny 11

Pa3nen 2.KOJIEBAHUSA U BOJIHBI
but6moreka [IOK

)1 MexaHu4ecKkue U AIEeKTPOMAarHUTHBIC 9 1 https://m.edsoo.ru/7f41c97¢c IIOP u

' KoJeOaHus pecypchl o (u3uke http://class-
fizik.ru/
but6mmoreka [IOK

29 MexaHn4YeCKHUe U AIEKTPOMAarHUTHBIE 5 1 https://m.edsoo.ru/7f41c97¢c 1IOP u

' BOJIHBI pecypchl 110 hu3uKe http://class-
fizik.ru/
bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢ LIOP u

)3 Outika 10 3 pecypchl o usukehttp://class-

fizik.ru/ BupTyanbHbie
nabopaTopHbIe pabOTHI 110 HU3HKE
https://efizika.ru/course/view.php?id=44




Hroro no pasaeny 24
Pa3znen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
but6mmoreka [IOK
31 OCHOBBI CIEUATIBHON TEOPUH 4 1 https://m.edsoo.ru/7f41c97¢c IIOP u
' OTHOCUTEILHOCTHU pecypcbl o (usuke http://class-
fizik.ru/
Hroro no pazneny 4
Paznen 4 KBAHTOBASI ®U3UKA
but6mmoreka [IOK
. https://m.edsoo.ru/7f41¢97¢ IIOP u
4.1 DJIEeMEHTHI KBAaHTOBOW ONTHKHU 6
pecypcbl o (usuke http://class-
fizik.ru/
bub6munoreka LIOK
49 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97¢ IIOP u
pecypchl o (usuke http://class-
fizik.ru/
but6mmoreka [IOK
43 AToMHOE 51p0 5 https://m.edsoo.ru/7f41c97¢ IIOP u
pecypchl o (usuke http://class-
fizik.ru/
Hroro no pasneny 15
Pazgen S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c
DJIEeMEHTHI aCTPOHOMUU U N .
5.1 7 1 Kopnoparus «Poccuiickuit
acTpou3uKu
y4eOHUK»
https://rosuchebnik.ru/metodicheskaja-




pomosch/materialy/predmet-
astronomiya/

Hroro o pasaeny 7

Paznen 6.ObOBIIAIOIIEE IIOBTOPEHUE
bubmunoreka LIOK

6.1 OBoBIaIONEe MOBTOpEHHE 4 https://m.edsoo.ru/7f41c97¢ IIOP u

pecypcsl o pusuke http://class-
fizik.ru/fizw.html

Hroro no pazneny 4

PesepBHoe Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoysudecTBO YacoB
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontponbnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTelbHbIE PeCypchbl
padoTsbI padoThI
dusuka — HayKa 0 IpUpoJE.
1 Hayunrie MGT(})]K Bl HOII:HEII)HI/ISI 1 bubnnorexa [IOK
v A https://m.edsoo.ru/ff0c32e2
OKPYaroIlero Mupa
Posb 1 MecTo (uzuku B
dbopmupoBaHun
) COBPEMEHHOUN Hay4yHOI | bubmmnorexa [JOK
KapTUHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU eI TETbHOCTH
JTonen
MexaHnnueckoe OBUKEHUE.
OTHOCUTENBLHOCTD
3 MEXaHWUYECKOT'O JIBHKECHHUS 1 bubmorexa LHOK
a ’ https://m.edsoo.ru/ff0c3508
[lepememnienue, CKOpOCTb,
YCKOpEHHE
4 PaBHOMEpHOE | Bubmuotexa [JOK
MPSMOJIMHEHOE IBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE | bu6bnuorexa [IOK
MPSMOJIMHEWUHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
CB0OOHOE TTaZICHUE.
6 Yckopenue cBoOOIHOTO 1 bubmmorexa IOK
p g https://m.edsoo.ru/ff0c39cc
maacHus
7 KpuBonuHelHOe IBUXEHUE. 1 but6mmoreka [IOK




JIBr>keHUE MaTepUanbHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada

IIpyuHLIKII OTHOCUTEIBHOCTH
lNanunesa. MaepuuanbHble

Bbubmmoreka LIOK

Mowmenrt cunel. Ilnedo cuibl.
YcnoBus paBHOBECHS

8
cucreMsl orcyera. [lepBalii https://m.edsoo.ru/ffO0c3bed
3akoH HproToHna
Macca rena. Cuna. [Ipunuun
9 cynepno3unuu cuil. Bropoit bu6nuoreka [JOK
3akoH HeroTroHa s https://m.edsoo.ru/ff0c3bed
MaTepuaJbHOU TOUKH
Tperuii 3akoH HeroToHa 1yt bubnuorexa LIOK
10
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
1 TsroTeHus. Cuma TSHKeCTH. bubnuoteka [JOK
[lepBas kocMu4eckas https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cwita ynpyroctu. 3aKoH bubmmoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapdumuent
Tpenus. Cuiia
13 COIIPOTHUBJICHUS TTPU bubmorexa [JOK
p P https://m.edsoo.ru/ff0c3f76
JIBU>KEHUHU T€Ja B )KUIKOCTH
WJIU Ta3e
ITocrynarensHoe u
BpalllaTeIbHOE JIBUKECHUE
patt ..H bubmoreka [IOK
14 a0COJIIOTHO TBEPIOTO TEa.

https://m.edsoo.ru/ffOc41a6




TBEPIIOrO Tea

15

HNMnynbsc maTepualbHOU
TOYKH, CUCTEMBI
MaTepUaibHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXPaHEHHsI UMITYJIbCA.
PeakTnBHOE NBIKEHUE

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTta 1 MOLITHOCTH CHJIBL.
Kunernueckas sHeprus
MarepuagbHOU TOUKH.
Teopema 00 n3MeHEHUHN
KMHETUYECKOW SHEPTUH

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

ITorenuumansHas sHEprus.
ITorenuumaneHas sHEprus
yrnpyro aehopMHpPOBaHHON
npykuHsbl. [loTeHnmanbHas
SHEPTHsl Tella BOJIU3U
MOBEPXHOCTU 3eMJIU

bubmunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

[TorennumanbHbie U
HEIMOTEHIIUAIbHBIE CUJIBI.
CBs13b pabOTHI
HEIMOTEHIUAIbHBIX CUJI C
U3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIruun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccmenoBanue cBsI3u
pa6OTBI CHJIbI C UBMCHCHUEM

Bupryansabie 1abopaTtopHbie
paboThl o pu3HKe
https://efizika.ru/course/view.php?id=44




MEXaHUYECKON YHEPTUU Tena
Ha NPUMEPE PaCTKEHUS
PE3MHOBOTO KI'yTa»

KonTtponbHas pabora o
Teme «KnuHemaruka.

bubmunoreka LIOK

20
Jnnamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b74
COXpPaHEHHUS B MEXAHHUKE»

OCHOBHBIE TTOJIOKCHUS

71 MOJIEKYJISIPHO-KUHETHUECKOI Bu6muotexa [JOK
teopun. bpoyHoBckoe https://m.edsoo.ru/ffO0c4dc2
newxkenue. ubdysus
Xapakrep JBUKECHUS U
B3aUMOICHCTBHS YaCTHUI]

22 BemiecTsa. MoJieau CTpOSHUS HOP u pecypert o usmke

t - VIO _ p http://class-fizik.ru/
ra3oB, KUIKOCTEH U TBEPABIX
Tel
Macca monekyin. KonnuectBo OP
23 BemiecTBa. IlocrosHHas HOP n pecyp CBI IO pu3iKe
http://class-fizik.ru/
ABoraapo
TennoBoe paBHOBECHE.

24 Temneparypa u e€ LIOP u pecypchl o puzuke
n3Mmepenue. lkana http://class-fizik.ru/
teMriepatryp Llenbcus

)5 Uneanpusriii raz 8 MKT. but6mmoreka [IOK
OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOconroTHasg TeMiepaTypa

. patyp bubmuoreka [IOK

26 KaK Mepa cpeaHein

KMHETUYECKON SHEPIUU

https://m.edsoo.ru/ff0c511e




JOBUXKCHUA MOJIGKy.H.
YpaBHenue Menpeneea-
Knaneiipona

3akoH JlanbToHa. ['a3oBbIe

LOP u pecypcsl 1o pusnke

27 3aKOHBI http://class-fizik.ru/
JlaGopaTtopHnas pabota
«HccnenoBanue Bupryansabie 1abopaTtopHbie
28 3aBUCUMOCTHU MEXIY paboTsl o pusHKe
mapaMeTpaMu COCTOSIHUS https://efizika.ru/course/view.php?id=44
Pa3peKEHHOro ra3a»
H3onponeccel B ueanbHOM
29 rase U ux rpapudeckoe bubnmorera LHOK
https://m.edsoo.ru/ff0c570e
MIpPE/ICTABIICHHE
BuyTpennsis sneprus
TEPMOAMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
30 n3MeHeHus1. KonuuectBo bubnuoteka [JOK
TEIUTOTHI U paboTa. https://m.edsoo.ru/ff0c5952
BnytpeHnHss sHeprus
OJHOATOMHOTO UJI€AJIBHOTO
rasza
31 Bunae! renonepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0c5c¢36
VienbHas TENI0EMKOCTD
BenlecTBa. Koianuectso
32 TEIUIOTHI TIPU bubmorexa HOK
https://m.edsoo.ru/ff0c5¢36
Teionepeaye.
AnnabaTHBIN mporecc
33 [TepBerit 3akoH bubmmoreka [JOK




TCPMOANHAMHKU U CTO
IMPUMCHCHHUC K

https://m.edsoo.ru/ffOc5efc

H30IpoIieccam
Heob6paTtuMocTh IpoIieccoB B

34 pu (I: e. Bropoit I;aIIjOH bubmorexa HOK

PUPOJE. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH

35 [Ipunuun nevicreus u KI1 bubnuotexa [JOK

TEMJIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
LIOP u pecypcol o pusuke

36 K KI1
Huen Kapro u ero KI1/L http:/class-fizik.ru/

37 DKOJIOTHYECKUE TTPOOIeMBbI LHOP u pecypchl o pusuke
TEII0IHEPTreTUKU http://class-fizik.ru/
O0600IIaroINi YPOK

38 «MOJ‘II:K HT Haf}llp buznka BuGmmorexa LOK

yip ‘ hitps://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIMHAMUKHN»
KonTtponsHas pabora o

39 TeMe «MomnekymnsipHas bubmmoreka [JOK
buzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKH»

[TapoobpazoBanue u
40 koHaeHcanusd. Mcnapenne n bubmorexa HOK
a T(HAL. P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AO6comroTHas u
bubmunoreka LIOK
41 OTHOCHUTEJIbHAS BIAKHOCTD
. https://m.edsoo.ru/ff0c64d8
Bo3ayxa. Hacelennslii map
TsEpmoe Teno.
bA but6mmoreka [IOK
42 Kpucrannmueckue u

amopQHbIe Terna.

https://m.edsoo.ru/ff0c65f0




AHN30TpONUs CBOMCTB
KpucTauioB. Kuakue
kpucTauibl. COBpeMEHHbIE
MaTepuaibl

IInaBnenue u
KpUCTa/UIM3alus. Y aeabHas

bubmunoreka LIOK

43
TEIUIOTA IUIABICHUS. https://m.edsoo.ru/ff0c6708
CyOnumarus
44 YpaBHEHME TEMIOBOTO Bu6muotexa [JOK
Oayranca https://m.edsoo.ru/ff0c6820
DnekTpu3alus Tel.
45 Dnektpuueckuit 3apsj. JIsa Bubmmorexa [IOK
p AL https://m.edsoo.ru/ffOc6bcc
BU/JIA AJICKTPUUECKUX 3aPsiI0B
[IpoBOIHUKH, TUATIEKTPUKHU U
46 MOJTYNPOBOITHUKH. 3aKOH bu6nuoreka [JOK
COXpaHEHUS JIIEKTPUUECKOIO https://m.edsoo.ru/ffOc6bcc
3apsa
BzaumoneiicTBue 3apsioB.
47 3akoH Kynona. Toueunslii bubmorexa [OK
y . https://m.edsoo.ru/ffO0c6ce4
SIEKTPUUECKUN 3apsiz
Hanpsoxénnocts
3IEKTPUYECKOTO TTOJISI.
48 [IpuHIMO cynepno3uiun bubmorexa OK
DHIHIHIT CYTIEpTOSHIL hitps://m.edsoo.ru/ff0c6df2
3IEKTPUYECKUX TOJIEH.
JInHuy HanpsKEHHOCTH
Pabota cun
bubmunoreka LIOK
49 3JIEKTPOCTATUYECKOTO TIOJIS.

IMorennuan. PazHocts

https://m.edsoo.ru/ff0c6f00




IIOTCHIIMAJIOB

[IpoBOAHMKY U JUAIIEKTPUKU
B DJICKTPOCTATUYECKOM I10JI€.

but6mmoreka [IOK

50
Juanektpuueckast https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTD

51 DNEeKTPOEMKOCT. bu6nuoreka [IOK
Konpnencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO Bu6 110K

nOIMOTEeKA

52 KOHJIEHCaTopa. DHEPTUs

https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHJIEHCaTopa
JlaboparopHas pabora
laMepeHie BupryansHbie 1a00paTopHbIE
53 ICKT I:) KOCTH paboThI o pusmke
P R https://efizika.ru/course/view.php?id=44
KOHJIeHCaTopa
[IpuHiun nercTBus u
IpUMEHEHHE KOHAEHCATOPOB,
KOIMPOBAJILHOTO arapara,

54 CTpyHHOro IpHHTEpa LOP u pecypchl o ¢usuke
SneKTpocTaTIeCKas http://class-fizik.ru/
3aluTa. 3a3eMIeHue
3JIEKTPONIPUOOPOB
DIIEKTPUYECKUH TOK,

YCIIOBUS €70 CYIIECTBOBAHMUS.

55 [TocrosinnbIit TOK. CHita LIOP u pecypcol o puzuke
Toka. Hampsixenue. http://class-fizik.ru/
Comnpotusnenue. 3akon Oma
JUTSl y4acTKa LeTH

bubnuoteka [JOK
56 IlocnegoBarennHOE, 1

https://m.edsoo.ru/ff0c74£0




napauielibHOe, CMEIIaHHOE
COEIMHEHHUE MPOBOIHUKOB.
JlaGopaTtopHnas pabota
«M3yueHue cMenaHHOro
COEIMHEHUS PE3UCTOPOB»

57

PaGora 1 momHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
Ixoyns-Jlenna

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma AJi MOTHOM
(3aMKHYTOM) 2JIEKTPUYECKON
uenu. KopoTrkoe 3amMmbIKaHHeE.
JlaGopaTtopHnas pabota
«3mepenue I]1C
HCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHUS»

bub6munoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAsI MPOBOAUMOCTh
TBEPBIX METAJIOB.
3aBUCHUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
TEeMIIepaTyphl.
CBepxnpoBOUMOCTb

LHOP u pecypchl o puzuke
http://class-fizik.ru/

60

DJIEKTPUUYECKUN TOK B
Bakyyme. CBoiicTBa
DJIEKTPOHHLIX IIy4YKOB

LIOP u pecypcol o puzuke
http://class-fizik.ru/

61

[TonynpoBoAHUKH, UX
coOCTBeHHAs! M IPUMECHAs
poBOAMMOCTb. CBOMCTBA
p—n-nepexoa.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae




[TonynpoBOAHUKOBEIE
IPUOOPHI

DNEKTpUUECKHUH TOK B
pacTBOpax M pacIulaBax

bubmunoreka LIOK
62 JJIEKTPOJIUTOB.
https://m.edsoo.ru/ffOc82ba
DIIEKTPOIUTHYECKAS
JICcCOLMaus. DIEKTPOIU3
DNEKTPUUECKUM TOK B ra3ax.

63 CamocCTosTeIbHBIN U bubmuoreka [IOK
HECAaMOCTOSATEbHBIN pa3psl. https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DeKkTpudecKre mpudopsl U

CTPOMCTBA U UX
64 ill aII)(TI/IIIeCKOG IIPUMEHEHUE bubmorexa [IOK
P p ) https://m.edsoo.ru/ffOc86fc
[IpaBuia TEXHUKH
0e30MmacHOCTH

65 O6o06marmuii ypok bu6nuoreka [JOK
«INEeKTPOJUHAMHUKA» https://m.edsoo.ru/ffO0c88be
KoHnTtposbHas padoTa mo
TeMe «DJIEKTPOCTATUKA.

66 [TocTostHHBIH 35IeKTpUYECKUIT Bubmmorexa [IOK

p https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3iIMyHBIX
cpcaax»
Pe3epBHbIil ypoK.
67 KonTponpHas padora mo Bubmmorexa [IOK
I'), P \ https://m.edsoo.ru/ff0c8c56
TeMe "DIeKTpOoIMHAMUKA
68 PesepBHbIit ypok. bu6nuoreka [JOK

O6o0maromuii ypok 1mo

https://m.edsoo.ru/ffO0c8f6¢




temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




11 KITACC

KoanuecTBOo 4acoB

Ne Hara DJIeKTpOHHbIe HU(POBbIE
n/n Tema ypoka Bcero Konrpoanurre | Mpaxrueckue u3yuyeHusi | oOpa3oBaTelbHbIE PeCypchbl
padoThI padoThI

[TocTossHHBIE MATHUTHI U UX
B3aUMO/ICHCTBHUE.

1 MarnutHoe nosne. Bekrop | bubmmoreka [JOK
MAarHUTHON MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIuHMM MarHuTHOM
WHIYKIUU
MaruuTHO€ nosie

) MIPOBOJTHUKA C TOKOM. OIIBIT | bubmmoreka [JOK
Opcrena. Bzanmoneiicteue https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
Jlaboparopnas pabota

3 «I/I3y§eHHz MaFII){I/ITHOI‘O 1 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c98fe

MOJISl KaTYILIKU C TOKOM>
JleiicTBME MAarHUTHOTO MOJIS
Ha IPOBOJIHUK ¢ TokoM. Cuna

4 Awmnepa. JlabopaTopHas | | Bubmuotexa [JOK
pa60Ta «Hccnenosanue https://m.edsoo.ru/ff0c9acO
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBME MAarHUTHOTO OIS

5 Ha JIBIDKYILYIOCS 1 Bubmuotexa [JOK
3apsuKeHHYI0 yactuiy. Cuiia https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabora cubl




Jlopenua

DneKTpOMarHuTHasI
nHaykuud. [Totok BekTopa
MarHuTHON uHAykuu. IC
WHJYKUIHAU. 3aKOH
AJIEKTPOMATrHUTHOMN
nnaykiuu dapanes

LOP u pecypcsl 1o pusnke
http://class-fizik.ru/

Jlaboparopnas pabota
«HccnenoBaHue SBiacHUS
3JIEKTPOMArHUTHOU

WHITYKITAA»

bub6munoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIMHU. DHEPrHsl
MAarHUTHOTO NOJI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
oJie

bubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTponucTBa u
UX IIPUMEHEHUE:!
ITOCTOSIHHBIE MAarHUTBI,
JJIEKTPOMArHuTHl,
JNIEKTPOBUIaTENb,
YCKOPHUTENH 3JI€MEHTAPHBIX
4aCcTHUL, UHAYKIIMOHHAS I1€Yb

LOP u pecypcsl 1o pusnke
http://class-fizik.ru/

10

O6o0maromuii ypok
«MarauTHoOe 1moJe.
DJIeKTpOMarHuTHas
WHITYKITAST»

bubmunoreka LIOK
https://m.edsoo.ru/ffO0cab82

11

Kontponbnas padota mo

but6moreka [IOK




TeMe «MarHuTHoe ToJe.
DJIeKTpOMarHuTHast
WHIYKLAS»

https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIC MEXaHHYECKUE
Kosebanus. ['apmMoHnYeckue
KoJieOaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnmnoreka LIOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«MccnenoBanue
3aBHCUMOCTH ITEPHO/IA
MaJIbIX KoJieOaHul Tpy3a Ha
HUTH OT JUTMHBI HUTH U
Macchl rpy3a»

BuptyanbsHsie 1abopaTtopHbie
paboThI o pusmke

https://efizika.ru/course/view.php?id=44

14

KoneGarenbHbIl KOHTYD.
CBoOoHBIE
AJICKTPOMArHUTHBIC
KOJIEOaHUS B UACAILHOM
KoJieOaTeIbHOM KOHTYDE.
AHaorus Mexuay
MEXaHUYECKHMU U
ANEKTPOMATrHUTHBIMH
KOJICOAHHUSIMH

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHUS YHEPTUU B
HIeaIbHOM K0JIe0aTEIbHOM
KOHTYpe

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o
3aTyXaIuX KOJICOaHHSIX.

but6moreka [IOK
https://m.edsoo.ru/ff0cbb86




BrinyxienHbie
MeXaHHYECKHE KOJICOaHHs.
Pe3onanc. BeinyxneHHbie
3JICKTPOMArHUTHBIC
KoJIeOaHus

17

[TepemeHHBIN TOK.
CunycounanbHbIN
MEPEMEHHBIN TOK.
MontHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOLEE 3HAUCHUE
CUJIBbI TOKA U HAIPSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[IpousBoacTBoO, nepenaya u
noTpediieHne NEKTPUIESCKON
SHEPTUHU

IIOP u pecypcsl o pusuke
http://class-fizik.ru/fizw.html

19

Y CTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHE
AIEKTPUYECKOTO 3BOHKA,
reHeparopa epeMeHHOro
TOKa, JINHUM 3JIEKTpoIiepeaady

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPHU
MIPOU3BO/ICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BaHUs
ANIEKTPOIHEPTUH B
MMOBCEIHEBHOW KU3HU

IIOP u pecypcsl o pusuke
http://class-fizik.ru/

21

MexaHndeckue BOJIHBI,
YCIJIOBHS pACTIPOCTPAHECHHUSI.

but6moreka [IOK
https://m.edsoo.ru/ffOcca54




[Tepuoa. Cxopoctb
pacrnpocTpaHeHHs U ITMHA
BOJIHBI. [lonepeunbie u
MIPOJIOJILHBIE BOJIHBI

3Byk. CKOpOCTBH 3BYKa.

bubnmnoreka LIOK

22 I'poMkocTh 3ByKa. BeicoTa
p YK https://m.edsoo.ru/ffOcccOc

ToHa. TeMOp 3ByKa
DNeKTPOMAarHUTHbHIE BOJIHBI,

” UX CBOICTBA U CKOPOCTb. bubmmoreka [JOK
[ITkaya 3neKTpOMarHUTHHIX https://m.edsoo.ru/ffOccfe0
BOJIH
[IpuHUUIIBI paInOCBA3U U

24 TenesuieHus. Passurue LOP u pecypcsl 1o pusnke
CpPEICTB CBA3U. http://class-fizik.ru/
Pagnomokanus

25 KonrponsHas padora bubnuorexa LIOK
«KoiebaHus 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[Ipsamonuneinoe
pacnpocTpaHEHHE CBETA B

26 OHODOLHOMN Cheile bu6nuoreka [JOK

JIHOPOLTOM Cpene. https://m.edsoo.ru/ff0cd350

ToueuHbIl UICTOYHUK CBETA.
JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbI

7 OTpPa)XEHHS CBETA. bu6nuoreka [JOK
[TocTpoenue n3obOpakeHuit B https://m.edsoo.ru/ffOcd4e0
MIJIOCKOM 3€epKajie

)3 [Ipenomnenue ceta. [lonHoe bu6nuoreka [JOK

BHYTpPEHHEE OTPaXCHHUE.

https://m.edsoo.ru/ff0cd7f6




IIpenenbHbIN yroil OJIHOTO
BHYTPEHHETO OTPaKCHHUS

Jlaboparopnas pabota

29 «M3mepenue nokasarens Bubmmorexa [IOK
p https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa»
JIunzel. [TocTpoenue
30 M300pakeHUi B JIMH3E. bubnuorexa [IOK
@opMyiia TOHKOU JINH3BL. https://m.edsoo.ru/ffOcddle
YBenuueHue JINH3BI
JlabopaTtopHnas pabota
31 «MccnenoBanue CBOMCTB HOP u pecypent no pusuxe
A . http://class-fizik.ru/fizw.html
M300paXEHUI B TUH3AX>»
Hucnepcus cera. CI0KHBIN
cocTaB Oejoro ceeTa. L[BeT. 1OP o
1 pecypchl 1o (pusuke
32 JlabopaTtopnas pabota
PaTOpHALp http://class-fizik.ru/
«Habmronenue aucrnepcun
CBETa»
NaTtepdepennnsa ceera.
33 Hud I;‘i 2151 CBeTa bubmorexa [IOK
paKil o https://m.edsoo.ru/ff0ced22
HudpaximonHas pemeéTka
34 [TonepedHOCTh CBETOBBIX bubmmoreka [JOK
BoJiH. [lonsipusanus ceera https://m.edsoo.ru/ffOcf02e
Onrtuyeckue mpuOOps U
35 CTPOMCTBA M YCIIOBUS UX IOP u pecypert no gpusmke
etp 4 http://class-fizik.ru/
0€301acHOTO IPUMEHEHUS
I'paHuIBI MPUMEHUMOCTH
P P N but6mmoreka [IOK
36 KJIACCUUYECKON MEXaHHKHU.

[Tocrynarsl crienranbHON

https://m.edsoo.ru/ff0cf862




TCOpHUU OTHOCUTCIIbHOCTU

OTHOCUTENBHOCTD

37 OJTHOBPEMEHHOCTH. bu6nuoreka [IOK
3amenJieHne BpEMEHH U https://m.edsoo.ru/ffOcfad2
COKpaIlleHHE JITTUHBI
DHEPrusi ¥ UMITYJIbC

33 PENATUBUCTCKOM YaCTULIBI. bubnuotexa [JOK
CBs13b Macchl € SHEpruei u https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
KontponbHas padota

39 «Onruka. OcCHOBEI but6mmoreka [IOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTETbHOCTH»

40 ®otonsl. Dopmyina [1nanka. bu6nuoreka [JOK
DHeprus U UMMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBhITHE U HCCIIETOBAaHUE BuGmorexa LIOK

4 porosdpexra. Ombiret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3axoHb! GoTorddeKTa.

42 VYpaBHeHue DitHIITeHA 17151 bubmmoreka [JOK
dbotorddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
Hasnenue ceera. Onwitsl I1. BuGmorexa LIOK

4 H. Jlebencna. Xunmriceroe https://m.edsoo.ru/ff0d04a6
NENCTBUE CBETA
TexHuyeckue ycTponucTBa u

LIOP u pecypcol o puzuke

44 IIPAKTUYECKOE IPUMEHEHHUE:

¢dboTodrIeMeHT, POTOAATUHK,

http://class-fizik.ru/




CoJIHEe4YHas Oarapes,

CBETOIIHNO.I
Pemtenue 3agad mo reMme
45 «DJI€eMEHTELI KBAHTOBOK bubmmorexa IOK
https://m.edsoo.ru/ff0d0302
OIITUKHU»
Monpens atoma TomcoHa.

46 Omnsitel Pe3epdopaa mo bubnuoreka [IOK
pacCesTHUIO 0-YaCTHLI. https://m.edsoo.ru/ff0d091a
[ImanerapHast MOJ€eIb aTOMa

but6mmoreka [IOK
47 IToctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoueHue
OTOHOB IIPH IIEPEXOIL
48 S)TOMa co Eoro : OBHSI buGnnorexa LIOK
A }’11 https://m.edsoo.ru/ff0dOafa
SHEPIruM Ha Apyrou. Buasl
CIIEKTPOB
BomnHoBEBIE CBOMCTBA YaCTHLI.
Bonnel ne bpoins.
49 KopnyckyisipHO-BOITHOBOM buGnnorexa LIOK
PHYCKYTAD https://m.edsoo.ru/ff0dOca8
nyanu3M. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4YCHHUE
OTtkpbiTHE
PaanoakTUBHOCTU. OMBITHI
50 Pesepihopaa 1o bubmmoreka [JOK
pPOP https://m.edsoo.ru/ff0d0fd2
ONPEACIICHUIO COCTaBa
PaarO0aKTUBHOTO U3JIYYEHHUS
CgoiicTBa anba-, 6eta-, OP
51 ramma-usilydeHus. Bnusnue HOP 1 pecypert o usike

PaaAOaKTUBHOCTH HA KUBBIC

http://class-fizik.ru/




OpraHu3Mbl

OTKpbITHE IPOTOHA U
HeiTpona. M3otonsl. Anbda-

52 pacnan. DNeKTpOHHBIN U bubnmorera LHOK
. https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma.
lN'amma-u3nydenue
OHeprus CBsA3M HYKJIOHOB B
anpe. SlnepHsle peakuuu.

53 SnepHelii peakTop. Bu6muotexa [JOK
[Tpo6embl, mepCeKTHBHI, https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKHUE ACTIEKThI
SIIEPHOM HEPTEeTUKHU
DneMeHTapHbIe YaCTHULIBI.

OTKpbITHE TIO3UTPOHA.
Mertoabs! HaOIIOAeHUS U

54 PErUCTpaLMK 3JIEMEHTAPHBIX bubmmoreka [JOK
yactuil. Kpymierii cton https://m.edsoo.ru/ff0d0e38
«DyHnameHTaIbHbIE
B3auMOIeNUcTBUs. EMMHCTBO
¢bu3nvecKoil KapTUHBI MUPa»

Bun 38é3aH0r0 HEbA. Kopnoparus «Poccuiickuit
Co3sBe3aus, spKue 3BE3/I, yueOHUK»

55 IUIAHETHI, X BUINMOE https://rosuchebnik.ru/metodicheskaja-
nBrokenne. ConHeunas pomosch/materialy/predmet-
cucTeMa astronomiya/

Counnne. Conneunas Koprmoparust «Poccuiickuii

56 aKTUBHOCTH. McTOuHMK yHeOHHIK>

sHepruu CoJiHIIa U 3BE3NT

https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-




astronomiya/

3BE3ObI, X OCHOBHEIE
XapaKTePUCTUKH. 3BE3/bI
TIaBHOM

Kopnopauus «Poccuiickuit

IIOCJICIOBAaTEIIbHOCTH. yueOHUK»

57 BnytpenHee crpoeHue 3BE3 . https://rosuchebnik.ru/metodicheskaja-
CoBpemeHHbIE pomosch/materialy/predmet-
MIPEACTABIEHUS O astronomiya/

MIPOUCXOKIAECHUHU U
sposronuu CoJIHIIA U 3BE3]
Muneunsii I1yrs — Hama K p L
il U « UUCKUN
I'anakTuka. Ilomoxenue u opriopan oceHmce
y4eOHHK»
nBrokenne CoHia B . . .

58 https://rosuchebnik.ru/metodicheskaja-
lanaktuke. ['amakTuky. -
ya pomosch/materialy/predmet-

E€pHBIE NBIPHI B SIApax .
p AABIP Ap astronomiya/
raJJakTUK
Kopo na «Poccuiickuit
Bcenennas. Pazoeranue opriopan oceHmce
y4eOHUK»
ranaktuk. Teopus bonbioro ) _ )
59 https://rosuchebnik.ru/metodicheskaja-
B3pbIBa. PenmukToBOE .
pomosch/materialy/predmet-
n3nydeHue. MeraranakTuka .
astronomiya/
Kopnopanus «Poccutickuit
cOHUK»
Hepemennsie nmpobieMbl yd ) , )

60 https://rosuchebnik.ru/metodicheskaja-

aCTPOHOMUU ;
pomosch/materialy/predmet-
astronomiya/
Kopnoopauus «Poccuiickuit
KontponbHas padota priopant
y4eOHUK»
61 «2NeMEHTBI aCTPOHOMHH H

acTpo(hu3UKI»

https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/predmet-




astronomiya/

O6o0maromuii ypok. Posb
(hU3UKH U aCTPOHOMHH B

Kopnopanus "Poccuiickuit

SKOHOMHMYCSCKOH, yueOHHK"

62 TEXHOJOTUYECKOH, https://rosuchebnik.ru/metodicheskaja-
COIIMAIBHOM U 3THYECKOU pomosch/materialy/predmet-
cepax mesTensHOCTH astronomiya/

YyeJIOBEKa
o « % i
OGo6marouit ypox. Porb 1 Kopnopanus «Poccuiickuii
YIeOHHUK»
MecTO GU3UKUA U aCTPOHOMUH ) _ )

63 . . https://rosuchebnik.ru/metodicheskaja-

B COBPEMEHHOW HAyYHOH -
pomosch/materialy/predmet-
KapTHHE MHpa )
p p astronomiya/
O6o06maromuit ypok. Poib
(bu3nuecKoil Teopun B 1OP b
H pecypchl 1o (pu3mke
64 dhopMupoBaHUHT p yp _
. http://class-fizik.ru/fizw.html
MPEJICTaBICHUMN O
(bU3UYECKOI KapTHHE MUpPA
Oo6o06mraromuit ypok. Mecto
(hU3UYECKON KapTUHBI MUpa
65 B OOIIEM PIAY COBPEMEHHBIX HOP u pecypert no usmke
ALY COBP http://class-fizik.ru/fizw.html
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE
PesepBHbIii ypOK.

66 MarnuTHO€ nose. LOP u pecypcsl 1o pusuke
DJIeKTpOMarHuTHas http://class-fizik.ru/fizw.html
WHIYKIUA

67 PesepBHbIil ypok. OnTHKa. LOP u pecypcsl 1o pusnke

OCHOBBI cnelMaILHON

http://class-fizik.ru/fizw.html




TCOpHUU OTHOCUTCIIbHOCTU

Pesepnblii ypok. KBanrosas

but6mmoreka [IOK
08 (usitka. DIEMEHTS ! https://m.edsoo.ru/ff0d 1784
aCTPOHOMMH U acTPOPUUKU
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLHECCA

K MTOrOBOMY TECTUPOBAHMIO N0 GU3MKe ANA NPOMEKYTOUHOM aTTecTauumobyyatowmxca 10 Knacca

NTorosoe TectupoBaHue no ¢usnke ana obyyarowmxca 10 Knacca coctaBneHo Ha ocHoBe PefepasibHOro rocy4apcTBeHHOro 06LeobpasoBaTe/IbHOroO CTaHAapTa
OCHOBHOro 06LLero o6pasoBaHMsa, B COOTBETCTBUM C AE€MCTBYIOLLEN Nporpammoii no ¢pusmke.

Llenb TecTMpoBaHmsA - oLeHUTb 06LLe0bpa3oBaTenbHy0 NOATOTOBKY yyalumMxca Mo ¢pusmKe 3a Kypc 10 Knacca, 3aHMMAaIOWMXCA Mo y4ebHUKy Makuwes I.1.,
BbyxoBues b.b., Cotckuit H.H.; nog peaakunen Mapodentoesoit H.A., Pusunka: yuebHUK ana 10 knacca obueobpasoBaTenbHbIX yupexaeHunii — M.: MNpocselleHue,
2014

MNToroBoe TeCcTMpoBaHMe NpeaCcTaBAeHO B ABYX BapMaHTaxX U paccymMTaHo Ha 40 MUHYT .
PaboTa coctouT M3 22 3a4aHWii, KOTOPble pasAeneHbl Ha TPW YacTy.

Yactb 1 coaeput 22 3agaHua (A1-A17). K Kaxkgomy 3aaaHunio AaHbl 4 BapMaHTa OTBETOB, U3 KOTOPbIX TO/IbKO OAMH BepHbIA. Kaxaoe 3agaHue oueHusaeTtcs B 1
6ann.

Yactb 2 (B1-B2) coaepkuT 3agaHuA, B KOTOPbIX HEOBXOAMMO 3anucaTtb OTBET B BuAe Habopa undp. Kaxaoe npasBuibHO BbINOMHEHHOE 3a4aHKe YacTu 2
oueHuBaeTcs B 1 6ann.

YacTb 3 coaeput 3 3agaumn (C1-C3), koTopble TpebytoT nonHoro otTeeTa. Kaxaas 3afiaya oueHunsaetcs B 2 banna.
CopeprKkaHue 3aaHNIM BKAHOYAET OCHOBHbIE MOHATUA, 3aKOHbI U ABNEHNUA, HEOOXOAUMbIE ANA YCBOEHUA U3YYEeHHOro MaTepuana.

Pacnpe,u,eneHme 3a,u,aHm51 MO OCHOBHbIM TEMaM KypcCa ¢M3MKM



Ne Tema Konnyectso YpoBeHb CIOXKHOCTH
n./n 3apgaHuit 1-i 2-i 3.7
1 KnHemaTuKa Toukmn 6 4 1 1
2 3aKOHbl MEXaHWNKU, CUNbl B MEXaHUKe 2 2
3 3aKOH COXpaHeHUA UMNyNbCa, SHepPrmn 3 2 1
4 MonekynapHasa ¢usmnKa 3 3
5 TepmoanHammKa 2 1 1
6 DNeKTpocTaTUKa 3 2 1
7 3aKOHbI NOCTOAHHOTIO TOKA 3 2 1
UTOro 22 16 3 3
Ne 112 1|3 (4 |5]|6 |7 |8 (9 |10]|11 |12 (13 (14|15 |16 |17 (18 |19 |20 |21 |22
3apaHuA
Ne Tembl 111211121212 (3|3 |44 |4 |5 |5 (6 |6 |7 |7 (7 |1 |6 |1 |3
YPOBEHb CNOXK-TU 1 {12 |1 (1 |1 (1)1 (1 ]1 |1 1 1 2 1 1 1 1 2 1 3 3 3
Tabnuua pacnpeaeneHuns 3ailaHnii B UTOFOBOM TECTE MO YPOBHAM C/IOXKHOCTU
Kntoun K ntorosomy tecty 3a 10 Knacc:
Ne
1|2 4151617 10 |11 |12 |13 |14 (15 |16 |17 |18 19 20 21 22
3afaHua
Ne otBeta |3 | 1 4121312 4 3 2 2 1 3 3 3 211 | 4521 |510° |19 1




(1 sap) KH m/c

Neotseta (3 [1 (4 |3 |3 (2 (4 ]2 |4 (|1 4 1 2 3 3 3 1 211 | 3125 |10 28kH 4

(2 Bap) m/c

LLIkana ona nepeBoaa Yncaa NPaBUIbHbIX OTBETOB B OLLEHKY MO NATMGaNNbHOW LWIKane:

Yuncno npaBuabHbIX OTBETOB 0-10 11-15 16-18 19-22

OueHKa B 6annax 2 3 4 5

Ntorosoe TecTupoBaHue no pusmke 3a Kypc 10 knacca

1 BapuaHTt

Yactb 1

Al. KaKoe Teno 13 nepeduncieHHbiX HUXKe OCTaBAAET BUANMYIO TPAEKTOPUIO?

1) KameHb, nagatowmii B ropax 2) Mau Bo Bpems urpbl 3) /IbI’KHUK, NPOKAaAbIBaOWMIA HOBYHO Tpaccy 4) lerkoatneT, COBEpPLUAOLLNI NPbIXKOK

B BbICOTY

A2. Bo Bpema nogbema B ropy CKOpPOCTb BE/IOCUMNEANCTA, ABUratOLLErOCA NPAMOANHENHO 1 PaBHOYCKOPEHHO, M3MeHMnNach 3a 8 ¢ oT 5 m/c 4o 3 m/c. Npu 3Tom
yCKOpeHue Besocuneamcra 6110 paBHo

1) -0,25 m/c2 2) 0,25 m/c2 3) -0,9 m/c2 4) 0,9 m/c2




A3. Ha pucyHKe npeacTtasneH rpadurK 3aBUCMMOCTU NPOEKLMN CKOPOCTM Tesla OT BpeMeHW. Kakol NyTb NPoLw/io TeNo 3a MHTepPBan BpeMeHu oT 2 o 8 ¢?

1)32m 2)20m 3)16m 4)8 m

A4. TouKa ABMXKETCA C NOCTOAHHOM NO MOAY/H0 CKOPOCTHIO MO OKPYXKHOCTM paguyca R. Kak MU3MeHUTCA LeHTPOCTPEMUTEIbHOE YCKOPEHME TOUKU, ECIN €€ CKOPOCTb
YBEANUYUTbL BABOE, @ PaANyC OKPYKHOCTU BABOE YMEHbLUNTb?

1) ymeHbLUMTCA B 2 pasa 2) ysennuntca B 4 pasa 3) yBennuuTtca B 2 pasa 4) ysennuutca B 8 pas
A5. KaKoe yckopeHue npnobpeTtaeT TeNio Maccoi 5 Kr nog, gencremem cunbl 20 H?
1) 0,25 m/c* 2) 4 m/c? 3) 2,5 m/c? 4) 50 m/c?

A6. YenoBeK Be3 AByX OANHAKOBbIX AETEW Ha CaHKax Mo ropM30HTaIbHOM Aopore. 3aTem C CaHOK BCTa/l 0OAUH pebeHOK, HO YeN0BEK NPOAO/IXKaN ABUMKEHNE C TO
YK€ NOCTOAHHOW CKOPOCTbIO. KaK M3meHnNach cuna TpeHus npm sTom?

1) He n3meHKnNacb 2) yBenmumnach B 2 pasa 3) ymeHbwwunacb B 2 pasa  4) yBeanumnacb Ha 50%
A7. Teno maccoi 2 Kr IBUKETCA CO CKOPOCTbIO 3 m/c. KakoB nmnynbe Tena?

1) 5 kr-m/c 2) 6Kr-m/c 3) 1 kr-m/c 4) 18 kr-m/c

A8. XokKeiHas Wwanba maccoit 160 r 1eTUT co CKOPOCTbIo 36 KM/U. KakoBa ee KMHeTUYecKas sHeprma?

1) 1,6 Ox, 2) 104 Ox, 3) 0,8 O, 4) 8 Ox

A9. inddy3mna B TBEPAbIX TENAX NPOUCXOAUT Me/IEHHEE, YEM B ra3ax, Tak Kak

1) moneKynbl TBEPAOTO Tea TAXKENee, HeM MONEKY/bI ra3a

2) moneKkynbl TBEPAOro Tena 6oblue, YemM MONEKYbI Fasa,

3) MoneKybl TBEPAOro TeNA MEHEE NOABUMKHbI, YeM MOJIEKY/Ibl ra3a

4) monekynbl TBEPAOrO TEA B3aUMOAENCTBYIOT ciabee, yem MoieKy bl ra3a

A10. Kak u3meHU0Cb AaBaeHne naeanbHOro rasa, ecnm B 4aHHOM 06beme CKOPOCTb KaXKA0M MOeKY/bl YyMeHbLUKAACh B 2 pa3a, a KOHLLeHTPaLUus octanach
HEen3MeHHoMn?

1) yBennumnocs B 4 pasa, 2) yBenmuunnoch B 2 pasa, 3) He U3MeHUNOCb, 4) ymeHblKMNOCh B 4 pasa



A1l1. Kakoe 13 npuBeaeHHbIX HUKE BbIParKeHUn COOTBETCTBYET GOpMY/ie KOANYecTBa BeLLecTsa’?

M M N
1) Na ) o 3)Na 4w Na

Al2. BO3AYX B KOMHaTe COCTOUT U3 CMeCu rasoB: BoO4opoda, Kucnopoga, a3ota, BOAAHbIX NapOB, YINEKNUCNOro rasa u gp. Kako#t us ¢M3M‘-IECKMX napamMmeTpoB 3TUX
rasos 0b6a3atenbHO OAIMHAKOB Npwn TenN10BOM paBHOBeCVIM?

1) pasneHwne 2) TemnepaTtypa 3) KOHUEeHTpaLus 4) NNIOTHOCTb

A13. a3 cosepwmnn paboty 400 1)K, U NpW 3TOM €ro BHYTPEHHSAA SHEpPrMa ymeHblnnacb Ha 100 . B asTom npouecce ras

1) nonyuunn konuyectso TenoTtbl 500 A 2) nonyumn Konmdectso Tennotbl 300 [

3) oTaan KonmyecTso TennoTbl 500 [ 4) oTaan KonmyecTso Tennotbl 300 [

Al4. Ot BogAHOM Kanau, obnagasLueit 3apagom +g, OTAeNINNACk Kanfa € 31eKTPUYECKUM 3apAasaom —q. Kakum ctan 3apag, ocTasLueinca Kanam?
1) +2q 2) +q 3)—q 4) -2q

A15. [1ga ToYeYHbIX 3apAAa NPUTATMBAIOTCA APYr K 4PpYry TONbKO B TOM C/yyae, ecaum 3apaapl

1) ogMHaKOBbI NO 3HaKy ¥ NO MOAY/IO

2) oAMHAKOBbI MO 3HAKY, HO 06A3aTeNbHO Pa3/INYHbBI N0 MOAY/HO

3) pasnunyHbl MO 3HAKY M Ntobble NO MoAy o

4) pa3nMyHbI NO 3HaKy, HO 0653aTe/IbHO OAMHAKOBbLI MO MOAY/HO

A16. HanpsrkeHne Ha KOHUAX pe3nctopa paBHo 60 B, cnna Toka B pe3nctope paBHa 3 A. Yemy paBHO CONPOTUBAEHUE pe3ncTopa’?

1) 0,04 Om 2) 0,05 Om 3) 20 Om 4) 180 Om

A17. 34C nctoyHuKa paBHa 8 B, BHelwHee conpoTusieHne 3 Om, BHyTpeHHee conpoTusieHne 1 Om. Cnuna Toka B NOSHOM LLenu paBHa
1)32A 2)25A 3)2A 4)0,5A

Yactb 2



B1. Bo BpeMA PEMOHTA IIEKTPONJIUTKU YKOPOTU/IN €€ CnNUNpanb. Kak nameHunaunco npuv 3TOM conpoTueaeHne cnnpanaun, Cnjia TOKka U MOWHOCTb 3J'IEKTpOI'U'IVITKVI?
HanpAxeHue B ceTu OCTaeTcA HEM3MEHHbIM.

K Kaxgoi nosuumm nepsoro ctonbua noabepute cOOTBETCTBYIOLLYHO NO3MLMIO BTOPOro cTonbua 1 3anuwmnTe B Tabauuy.

dusnyeckas BeNMuMHa M3meHeHMe BeNUYNHDI
A) conpoTuBneHKe cnmpanu 1) yBenunuurcs

B) cuna ToKa B cnupanu 2) ymeHbLaeTcs

B) BblAENAOWANACA MOLHOCTb 3) He U3meHuUTCA

B2. MNocTaBbTe B coOTBETCTBME QUINYECKYIO BEINYMHY U eanMHULY ee namepeHus B CU.

dusnyeckan BenmunHa EomMHMUA BEAMYMHDI

A) ckopocTb 1) m/c?

B) nyTb 2) kr-m/c

B) umnynbe 3) kr-m/c?

I yckopeHue 4) m/c
5)m

K Kaxaon nosnummn nepsoro ctonbua noabepute COOTBETCTBYIOLLYHO NO3MLMIO BTOPOro cTon1bua 1 3anuwute B Tabanuy.
Yactb 3

C1. OBa HenoaBuKHbIX 3apsaga 0,5 HKA 1 4 HKn HaxoasaTca B BaKyyme Ha pacCTOAHUM 6 CM Apyr OT gpyra. Yemy paBHa Ky/IOHOBCKan C1ia B3aMMOAENCTBUA MEXKAY
HUMMN?

C2. ABTOMOBW/Ib Maccoi 2 T ABUMETCA MO BbIMYKNOMY MOCTY, MMELoLLLEEMY paanyc KpnsusHbl 200 m, CO CKOPOCTbIO 36 Km/u. Haiaute cuny HoOpMaibHOro AaB/eHus
B BEPXHEN TOYKE TPAEKTOPUMN.

C3. Teneskka Maccoi 2 Kr, ABUMKYLLAACA CO CKOPOCTbIO 3 M/C, CTa/IKMBAETCA C HEMOABUNKHOMN TENEXKON Maccolt 4 Kr u cuenaseTca ¢ Hel. Yemy 6yaeT pasHa
CKOPOCTb 06eunx TenexeK nocse B3aumoaencrama?



Ntorosoe TecTupoBaHue no pusmke 3a Kypc 10 knacca

2 BapuaHT

YacTtbl

Al. UccnepyeTtca nepemelleHne 6abouku n nowaan. Mogenb matepuanbHOM TOYKM MOMKET UCMONb30BATLCA AN ONUCAHWUA ABUKEHUA
1) TonbKo nowaau 2) ToNbKo 6ab0OUKM 3) u nowaau, n 6aboUKU

4) Hn nowaamn, HM 6aboukm

A2. CaHKM CbeXanu C O4HOM rOpKM U BbeXAU Ha Apyryto. Bo Bpema nogbema Ha ropKy CKOPOCTb CAaHOK, ABUraBLUMXCA NPAMOSNHENHO M PAaBHOYCKOPEHHO, 3a 4 ¢
n3meHunack ot 43,2 Km/4 0o 7,2 Km/u. Mpun 3ToM MOAY/b YCKOpeHUa Bbln paseH

1) -2,5 m/c? 2) 2,5 m/c’ 3) 3,5 m/c’ 4) -3,5 m/c?

A3. Ha pucyHKe npeacTtaBneH rpadurK 3aBUCMMOCTU NPOEKLMN CKOPOCTM Tesla OT BpeMeHW. Kakol NyTb NpoLw/io Teno 3a nHTepsan spemenn ot 0 go 3 ¢?

1)32m 2)20m 3)16m 4)8 m

A4. MaTepuanbHas TOUYKA ABUMKETCA MO OKPYKHOCTU C NOCTOAHHOM MO MOAY/IO CKOPOCTbIO. Kak M3MEHUTCA MOAY/b ee LLeHTPOCTPEMMUTENIbHOTO YCKOPEHUSA, ecnu
CKOPOCTb TOYKM YBENINYUTL B 2 pasa?

1) He n3meHuTCA 2) ymeHblunTCA B 2 pasa 3) ysenmuntca B4 pasa  4) ymeHbluntca B 4 pasa

A5. JlerkonoasuKHy TeNeXKY Maccol 3 Kr TONIKAoT € cunoi 6 H. YcKopeHue TeNeXKn B MHepLManbHOM cMCTEME OTCYeTa PaBHO



1) 18 m/c’ 2) 1,67 m/c’ 3) 2 m/c? 4) 0,5 m/c?

A6. Yenosek Be3 pebeHKa Ha CaHKax No ropM3oHTaNbHOM Aopore. 3aTem Ha CaHKM cen BTOPOI Takol ke pebeHoK, HO YeloBeK NPoao/IXKaa ABUKEHME C TON Ke
NOCTOSAHHOM CKOPOCTbIO. KaKk M3ameHunach cuia TpeHus Npm sTom?

1) He 3meHunNach 2) ysenmuymnach B 2 pasa

3) ymeHbwmnace B 2 pasa 4) yseanumnacb Ha 50%

A7.Teno maccoi 4 Kr ABUMKETCA CO CKOPOCTbIO 3 M/c. KakoB nmnybe Tena’?

1) 1 kr-m/c 2) 0,75 Kkr-m/c 3) 24 kr-m/c 4) 12 kr-m/c

A8. Manbuumk noabpocnn ¢pyTbonbHbIM Mmay maccoi 0,4 Kr Ha BbicOTy 3 M. Ha CKO/IbKO M3MeHMNacb NoTeHUWaAbHaA SHepPrua mada?
1)4 Ok, 2) 12 Ok, 3) 1,2 Ok 4) 7,5 Ox

A9. Kakoe ABneHWe J0Ka3bIBAET, UTO MEXAY MOJIEKY1aMU AeACTBYIOT CU/bl OTTaZIKMBAHMA?

1) anddysus, 2) 6poyHOBCKOE ABUMKEHME, 3) cmaumBaHue,

4) cyw,ecTBOBaHME CUA YNPYrocTu

A10. BHyTpeHHAA 3Heprmna Tena 3aBuUcuT

1) ToNbKO OT CKOpPOCTU TeNa 2) TONbKO OT NOJIOXKEHUSA 3TOTO TE/1a OTHOCUTE/IbHO APYIUX Ten
3) ToNIbKO OT TemnepaTypbl Tena 4) oT TemnepaTypbl U 06bema Tena
2

Al11. Yto onpepenseT npoussegeHune 2kT?

1) paBneHune ngeanbHoro rasa  2) abcostoTHy0 TeMnepaTypy MaeanbHOro rasa
3) BHYTPEHHIOI SHEPIUIO NAEANbHOTO rasa  4) cpeaHIo KMHETUYECKYO SHEPTUI0 MONEKYbI

Al12. TemnepaTtypa Tena A pasHa 300 K, Temnepatypbl Tesia b pasHa 100 °C. TemnepaTtypa Kakoro U3 Ten MoBbICUTCA NPU TENJIOBOM KOHTaKTe?



1) Tena A 2)Tena b 3) TemnepaTypbl TEN HE U3MEHAIOTCA

4) TemnepaTypbl TET MOTYT TOJIbKO NOHUXKATLCA

A13. UaeanbHblit ra3 nonyunn Koamdectso Tennotbl 300 K, U BHYTPEeHHAA sHeprua rasa yseanumnacb Ha 100 K. MNpu aTom

1) ras cosepwmnn paboty 400 O 2) ras cosepmnn paboty 200 K

3) Hapg rasom cosepnau paboty 400 Ok 4) Hap razom coseplumnum paboty 100 Ox

Al4. K BogaHo Kanne, nmesLlen 3apas +3e, npucoegmHUNAch Kanas ¢ 3apaaom -4e. Kaknum cTan aNeKTpruyYeckmin 3apag o6 beguHEHHOM Kanam?
1) +e 2) +7e 3)—e 4) -7e

A15. Mpwn pacyecbiBaHMM BOIOC NAACTMACCOBOM PACUYECKOM BOIOChI 3aPAXKAIOTCA NONOKMTENBHO. ITO 06BACHAETCA TEM, YTO

1) 371eKTPOHbI NepexodaT C paciecku Ha BOAOChI 2) NPOTOHbI MEePexoanT C PacYeckmn Ha BONOChI 3) 3NeKTPOHbI NEPEXOAAT C BOIOC HA Pacyecky 4)
NPOTOHbI NEPEXOAAT C BONOC Ha PACcYecKy

A16. Cuna ToKa, MayLiero no NnpoBoAHUKY, paBHa 2 A. Kakoi 3apag npoiaeT no npoBoAHMKy 3a 10 c?
1) 0,2 Kn 2)5Kn 3) 20 Kn 4) 2 Kn

Al7. dneKTpuyeckas Lenb COCTOUT M3 UCTOYHWKA TOKA BHYTPEeHHUM conpoTuneHnem 1 Om ¢ 3AC, pasHoli 10 B, pesnctopa conpotnsneHnem 4 Om. Cuna ToKa B
Lenu paBHa

1)2A 2)2,5A 3)10 A 4)50 A
Yactb 2

B1. K KOHUaM A/IMHHOro 0AHOPOAHOTO NPOBOAHMKA NPUNOKEHO HanpaxeHue U. NMpoBoa 3aMeHnUNM Ha APYroi, NaoLaab ce4eHns KoToporo B 2 pasa 6onblie, 1
NPUAOKUAU K HEMY NPEXKHEee Hanpsa)eHue. YTo NnpomsoiiaeT Npyu 3TOM C CONPOTUBAEHMEM NPOBOAHMKA, CUNON TOKA U MOLLHOCTbIO?

K Kaao# no3uumm nepsoro cronbua noabepure COOTBETCTBYIOLLYHO MO3MLMIO BTOPOro U 3anuinTe B TabauLy.
dusnyeckas BeanUnHa N3meHeHne BeNINUYNHDI
A) conpoTuBaeHue cnupanu 1) yBenmuutca

B) cuna ToKa B cnupanm 2) ymeHbLUaeTcs



B) BblgenAoWanca MOLWHOCTb 3) He u3meHuTCA

B2. MNocTaBbTe B cOOTBETCTBME GQUINYECKYIO BEINYMHY U eanMHULY ee namepeHus s CU.

dursnyeckan BesiMunHa EAMHMULA BEAWMYMHDI
A) nnoTHoOCTbL 1) m/c?
B) yckopeHue 2) kr-m/c?
B) cuna 3) kr/m°
I obbem 4) m/c
5) m*

K Kaxkaoi no3mumm nepeoro ctonbua noabepute COOTBETCTBYIOLLYIO MNO3ULIMIO BTOPOTO M 3anuwunTe B Tabauuy.
Yactb 3

C1. OBa HenoABMKHbIX TOUeYHbIX 3apAga 4 HKn 1 6 HKA, HaxogAck Ha paccToAaHMM R gpyr oT apyra, B3aumoaencTsytoT ¢ cunol F = 135 H. Yemy paBHO pacctosiHue
R?

C2. ABTOMOBW/Ib Maccoi 3 T ABUMKETCA MO BbIMYKNOMY MOCTY, MMEloLLLEeMY paanyc KpnsusHbl 300 m, CO CKOPOCTbIO 54 Km/u. Hainaute cuny HoOpMaibHOro AaB/eHus
B BEPXHENM TOYKE TPAEKTOPUMN.

C3. Yenosek maccoli 70 Kr NpbIrHy/ ¢ bepera B HENOABWXHYIO IOAKY, HaxoasAwytoca y 6epera, co cKopocTbio 6 M/c. C KaKo CKOPOCTbIO CTaHET ABMraThCA 04Ka
BMeCTe C Ye/IOBEKOM, eC/1M macca No4Ku 35 Kr?

bnaHk oTBeTOB

damunua, umsa BapuaHT
Yactb 1
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Yactb 2



Bl B2

MoAcHMTeNbHanA 3anucka

MNToroBas KOHTpOAbHasA paboTa 3a Kypc ¢pusmkm 11 knacca

Ba3oBbIit ypoBeHb

KoHTponbHas paboTa npeanonaraet NPoBepKy 3HaHWM y4YaLLMXCa Mo BceM Temam Kypca ¢m3nkmnll knacca Ha 6a3oBOM ypoBHe.

B pa60Ty BK/IKOYEHbI 3a4aHNA NO TEMaAM!

Tema Kypca ¢m3mku 11 Knacca NeNe 3agaHui
MarHuTtHoe none 1-3
DNEeKTPOMarHMTHaA NHAYKUUA. 4-6
KonebaHwua 1 BOAHbI 7-9

OnTuka 10-12
M3nydyeHunA 1 cnekTpsl. 13-15

dnsnKa atoma M aTOMHOro A4pa. 16-18

Konnyectso BapnaHTos-2
KpuTtepumn oueHnBaHUA:

«5»- 306




«4» 24-296

«3» 18-236
«2»- meHee 18 6
BapunaHTNel

1. [J/MHa aKTUBHOI YacTy NPOBOAHMKA 20 CM. YTON MEXAY HanpasaeHUeM TOKa U MHAYKLMeR MarHUTHoro nons paseH 90°. C KaKoit CUN0M MarHUTHOE none ¢
nHAyKumen 50MTh gencTeyeT Ha NPOBOAHUK, €C/IM CUa TOKa B Hem 10 A?

2. Onpeaenvrte MHOAYKTUBHOCTb KaTyLWKM, KOTOPYHO NPU cu/ie TOKa 6 A NPOHM3bIBAaeT MarHUTHbIM NOTOK 120MB6.

3. YCTaHOBWUTb COOTBETCTBME:

A. MarHuTHbIN NOTOK 1.Tn
b. MarHuTHaAa MHAYKUMA 2. X
B. MHAYKTUBHOCTb 3.TH
4.B6
A ) B

4. OauvH pPa3 meTanannyeckoe Kosibuo nagaet Ha CTOHLLI,VII\;I BePTUKa/bHO NONOCOBOA MarHUT TaK, YTO HaAdeBaeTCA Ha Hero, BTOpOVI pPa3 TakK, YTO NpoaeTaeT MMMO
Hero. [NoCKOCTb KobLA B obounx Cly4asax ropusoHTanbHa. TOK B KOabLe

1) |BO3HWKaeT B 060MX Caydanx

2) HE BO3HMKaAET HM B OAHOM U3 C/iy4HaeEB

3) BO3HWKAET TOJZIbKO B NEPBOM C/iy4vae

4) BO3HWKAET TOJZIbKO BO BTOPOM C/iy4ae

5. Hataute 3C MHAYKLMK B KOHTYpe, ecv 3a 0,01c MarHUTHbIM NOTOK yBeanyumacsa Ha 400 mB6.



6. INEeKTPOMarHUTHan MHAYKUMA — 3TO:

1) aBNeHne, xapaKkTepusyoliee AeiNcTBMe MarHUTHOIO NOAA Ha ABUNKYLLMIACA
3apag;

2) ABNEHNE BO3SHNMKHOBEHUA B 3aMKHYTOM KOHTYPE 3/1EKTPUYECKOTO TOKA NpK
N3MEHEHNN MarHUTHOrO MOTOKa;

3)aBneHue, xapaktepusyloliee 4encTBUE MarHUTHOIO NOA Ha MPOBOAHUK C
TOKOM.

7. MaTemaTn4yecKuii MasiTHUK coBepluaeT cBoboaHble rapMOHMYecKUe KolebaHuA. KaKyto BeIMUMHY MOMKHO onpeaennTb, eCn U3BEeCTHbI ANrHa | 1 nepuos
KonebaHunit T maaTHUKa?

1) |maccy m manaTHUKa

2) |ycKkopeHue cBo60AHOrO NageHus g

3) |amnautyay A KonebaHuii MasTHMKa

4) |MaKCMMaNbHYI KUHETUYECKYIO 3Hepruno W, masTHUKa

8. Ha PUCYHKE NOKa3aH I'pad)MK 3aBUCUMOCTU CUIbl TOKA B META/I/IMYECKOM NPOBOAHUKE OT BPpEMEHM. Onpe,u,enMTe 4acToTy KonebaHui ToKa.

1,
0,2

0,1




1) 8Ty,
2) 0,125 Iy
3)6 L
4)4 Ty,

9. PaccToaHMe mexay 6auxanwmmm rpebHammn BonH 10m. KakoBa 4acToTa yAapoB BOJIH O KOPMYC, €C/IM CKOPOCTb BOAH 3 m/c ?
10. J/lyu cBeTa NagaeT Ha NI0CKOe 3epKasio. Yron oTparKeHua paseH 24°. Yron mexay nagatowmm 1y4om 1 3epKasiom....

11. Echm npeameT HaxoamTca OT cobMpatoLLLei IMH3bI Ha paccToAHMM Bonblue ABOMHOTO GOKYCHOIo PaccTosaHMA, To ero nsobparkeHue byzer...

L PR T
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12. Kakoe ontuyeckoe fiBieHne 06BbACHAET PafyKHYH OKPACKY MblAbHbIX My3blpeit?

1) Aucnepcmns  2) Audpakuma 3) UHTepdepeHuus 4) Monapusauus

13. HenpepbiBHble (CNAOLWHbIE) CNEKTPbI Aal0T TeNa, Haxoaalmecs
A. TO/IbKO B TBEPAOM COCTOAHUM MPU OYeHb BONbLINX TeMnepaTypax;
b. B ra3006pa3HOM MOEKYIAPHOM COCTOAHUM, B KOTOPOM MOJIEKY/Ibl HE CBA3aHbl UK cnabo cBA3aHbl

APYr € ApYyrom;

B.B I'a3006pa3HOM dTOMApPHOM COCTOAHUUN, B KOTOPOM aTOMbI MPAKTUYECKHN HE B3aMMOAEﬁCTByIOT
APYr € Apyrom;
. B TBEPAOM UAN KUOKOM COCTOAHMM, @ TaKKe CUIbHO CXKaTble rasbl

14. Kakoe u3 nepevyYncneHHbIX HUXe 3NeKTPOMAarHnTHbIX M3!'Iy‘~leHVIﬁ nmeet HaM60}'IbLL|yIO l-IaCTOTy?



A. PagnoBoHblI.
b. NHdpaKkpacHoe nsnyyeHue.
B. Bugnmoe nsnyvenue.
I. YnbTpadmonetoBoe nsnyyeHue.
[. PeHTreHOBCKOE n3ny4deHue.
15. KaKoe 13 npnBeAEHHbIX HUMKE BblpaXKeHUn onpeaenseT NoHATME Ancnepcun’?
A. HanoxeHune KorepeHTHbIX BOJIH.
b. PasnorkeHne cBeTa B CNEKTP Mpu NpeioMaeHUu.
B. MpeobpasoBaHne eCcTeCTBEHHOIO CBETA B NJIOCKONOAAPU3OBAHHbIN.
. OrmbaHne BONHOW NPEenATCTBUIA.

[. YactnyHoe OTpaeHne CBETa Ha pa3aene AByX cpea.

16. Hanucatb HeaocCTakowue 0603HayeHuns B cne,u,yrou.l,eﬁ ﬂ,ﬂ,epHOl‘;l peakuyunu:
? +1H 1o 12Mg24 + 2HE4

17. ATom HaTpuA 11Na23 COAEPHKUT

1) |11 npoToHoB, 23 HeliTpoHa U 34 3neKTpoHa

2) |23 npoToHa, 11 HeilTpoHOB 1 11 31eKTpoHOB

3) |12 npoToHOB, 11 HEMTPOHOB M 12 31EKTPOHOB

4) |11 npoToHoB, 12 HelTpoHOB 1 11 3NeKTPoHOB

18. OnpeaenvTe, Kakne n3 peakumii HasbiBalOT TEPMOSALEPHBIMM



A. Peakuun geneHua nerkmx agep
b. Peakuumn geneHuna Taxkenbix agep
B. Peakuum cMHTE3a MeXay Nerkumu agpamm
I. Peakunu cuHTE3a mexay TAXKEeNbIMU Aapamn
BapunaHTNe2
1. Mo KaTywKe NpoTeKaeT TOK, Co34atoWmMin MarHMTHoe nose aHeprmen 5 K. MarHUTHbIM NOTOK Yepe3 KaTyLwKy 10 B6. HaliTu cuny Toka

2. OnpegenuTe cuUy TOKa, NPOXOAALLErO N0 NPSMOAUHENHOMY NPOBOAHUKY, NepPNeHANKYAAPHOMY O4HOPOAHOMY MAarHUTHOMY MO0, €CAM HA aKTUBHYIO
YyacTb NPoBOAHMKA AanHom 10 cm gencteyeT cuna B 50 H npy marHUTHOM nHAyKumm 20 Th.

3. YcTaHOBWUTb COOTBETCTBUE:

A.MarHuTHaa nHayKuma 1.TH
b. UHAYKTMBHOCTb 2.Tn
B. MarHuTHbIN NOTOK 3.A
4.B6
A ) B

4. OauH pa3 NOA0COBON MarHMT NaAaeT CKBO3b HEMOABUMXKHOE METaINYECKOe KOJbLO HOXKHbIM MOJIIOCOM BHU3, BTOPO pa3 ceBepHbIM NOOCOM BHU3. TOK B
Konble

BO3HWKaeT B 060Mx cnydanax

Heé BO3HMKaeT HM B OAHOM U3 CNy4aeB

BO3HWKaeET TOJZIbKO B NepBOM Cay4dae

BO3HWKaeT TOJZIbKO BO BTOPOM C/iy4ae




5. Yemy paBHO M3MEHEHWE MarHUTHOIO NOTOKa B KOHType 3a 0,04c, ecan npu sTom Bo3HMKAA DC nuaykummn 8B?

6. UHAYKLMOHHbIN TOK BO3HMKAET B IH0OOM 3aMKHYTOM NPOBOAALLEM KOHTYpE,

ecnu:

1) KoHTyp HaxoanuTca B 04HOPOAHOM MArHUTHOM MOJIE;

2) KoHTyp ABMKEeTCA NOCTynaTesIbHO B OAHOPOAHOM MArHUTHOM MOJIE;

3) M3meHAeTCA MarHUTHbIA NOTOK, NPOHM3bIBAOLWMIA KOHTYP.

7. KaK u3meHuUTCA nepnos masnbix KonebaHuii maTemMaTMYeCcKoro MaaTHMUKA, EC/IM ero AJNHY YBEANYNUTD B 4 pasa’?

1)ysennuutca B 4 pasa 3) ymeHbwunTCA B 4 pasa

2) yBenunumuTca B 2 pasa 4) ymeHbLlUNTCA B 2 pa3a

8. Ha pucyHKe noKasaH rpaduk 3aBUCMMOCTM CU/Ibl TOKA B METAN/IMYECKOM NPOBOAHMKE OT BpemeHu. OnpegenvTte amnanTtygy KonebaHui Toka
4

I, A
0,2

0,17

0]
' {1'1_

4
- 0'2 |

1)0,4 A
2)0,2A

3)0,25 A



4)4A

9. IMHaMMK NOAKNOYEH K BbIXOAY 3BYKOBOrO reHepaTtopa. Yactota konebanuii 170 I'u. OnpegennTe ANMHY 3BYKOBOW BOJIHbI B BO34YXe, 3HAsA, YTO CKOPOCTb
3BYKOBOW BO/IHbI B BO3Ayxe 340 m/c.
10. Jlyu cBeTa NagaeT Ha NJIOCKOE 3epKasio. Yron oTparKeHuA paseH 12°. Yron mexay nagatowmm 1yHoM 1 3epKaoM...

11. Ha p1cyHKe NoKasaHo MoJIoXKeHUe SIMH3bI, ee rMaBHOW ONTUYECKOM OCK, raBHbIX GOKycoB U npegmeta MN, To ero nsobpaxkeHue byger...
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12. Kakoe siBneHne 0Ka3biBaeT, YTO CBET — 3TO NonepeyHan BoaHa?
1) Oucnepcns  2) Andpakumnsa 3) UHTepdepeHuma  4) MNonapusauus
13. BeLecTBo B ra3006pasHOM aTOMapHOM COCTOSIHUW O3ET:
A. HenpepbIBHbIM CNEKTP U3NyYeHusa B. moniocatblit CNeKTp U3ydeHms
B. AnMHeyaTbIN cnekTp nsnyvyeHus l. CNNOWHOM CNEeKTP NOr/IoWeHnn

[.nonocatblit CNeKTp NOrnoLeHms
14. CneKTpasibHbIM aHaN3 NO3BOIAET ONPEAE/IUTL:

A. XMMUYECKNI COCTaB BELLECTBa; l. maccy Tena;



B. cKopOCTb ABUXKEHUA Tena; [. Temnepatypy Tena;
B. o6bem Tena; E. naBneHune Bo3ayxa.
15. F'eHepaTop BY paboTaet Ha yactoTe 150 MTU. JAnHaA BONHbI SNEKTPOMArHUTHOTO U3/TYYEHUN PaBHa...

16. Kakoe 13 Tpex TMNoB u3nyyeHui ( a-, B- nam y-usnyyeHue) obnagaet Hanboblue NPOHMKaoWen CnocobHOCTbIO?

1) a -usnyyexue

2) B -u3nyuyeHue

3) y -u3nydyeHune

4) BCce NpMMepPHO B OANHAKOBOM CTEMNEHN

17. OnbiTbl 3. Pe3epdopaa No pacceaHMo a-4acTuL, NOKasanu, 4To
A. nouTK BCA Mmacca aTtoma cocpenoToyeHa B Agpe.
B. A4PO MMEEeT NONOXKUTENbHbIN 3apAa.

Kakoe(-une) ns yteep:aeHuit npasunbHo(-bi)?

1) Tonbko A

2) TonbKo b

3)uA,ub

4) Hn A, Hn b

18. ATom marHusa 1,Mg** coaepur...
NPOTOHOB-... ; HEUTPOHOB-....; 9/1EKTPOHOB-...

OTtBeTbI :



Ne 3apaHusa OTBeTbl: Kon-Bo 6annos
BapwnaHT Nel BapwnaHT Ne2
1. 0,1H 1A 36
2. 0,02 TH(20MlH) 25A 36
3. 214 214 26
4. 3 1 16
5. 408 0,32 B6 26
6. 2 3 16
7. 2 2 26
8. 0,125y, 0,2A 16
9. 0,3ly, 2m 26
10. 66° 78° 26
11. YMeHbLUEHHbIM, 06paTHbIM U 0,75m 36
[AeNCTBUTEIbHBIM
12. 1 4 16
13. r b 16
14. a A 16
15. b 2m 26
16. 1Al 3 16
17. 4 3 16




18.

B 12;12; 12 16

®dusunka 10 Makuwes KoHTponbHasa 3

KoHTposibHana paboTa Ne 3 no ¢um3mKe B 10 Knacce «3aKOHbI COXpAHEHUs B MeXaHUKe» ¢ oTBeTamu no YMK Mskuwes, Byxosues, CoTckuii (5 BapuaHToB). LintaThbl
13 nocobusn «dusnka. CamoctoaTesibHble M KOHTPO/bHble paboTbl. 10 Knacc : 6a308bii U yrAy6AeHHbI YypoBHU / EPIOTKMH, EPIOTKMHA» UCNOAb30BaHbI B y4ebHbIX

uenax. OTeeTbl agpecoBaHbl poautenam. Pnsmka 10 Makunwes KoHTpoabHasa 3 + O0TBETHI.

CopeprkaHue cTpaHuupbl

[CKpbITb]

dusuka 10 kKnacc (YMK Msakuwes u gp.)
KoHTponbHaA paboTa «3aKoHbl COXPAaHEHUA B MeXaHUKe»

BapumaHTt 1

1.

Ha rop130oHTanbHYIO NOBEPXHOCTb NOMOXKUAN AePEeBAHHDBIN Wap, 3aTeM ero 3aMeHWIN Ha CTA/IbHOM LLApP TOM e Maccbl. Kak npu 3ToM U3MEHUAUCH cuna
TAKECTU U MeXaHMYecKan aHeprua? s Kaxkaol BeIMUYUHbI OnpesennTe COOTBETCTBYIOLLMIA XapaKTep eé U3MeHeHun:

1) yBennumnaco; 2) ymeHbLlUMAACL; 3) HE U3MEHMNACD.

3anuwuTe BblbpaHHble UMdPbI ANS KaxKaon drusnyeckon senmunHbl. Liudpbl B oTBETE MOTYyT NOBTOPATLCA.

Camonét npu nocagxe obnagaet ckopoctbio 108 Km/u. [lo NoaHOM ocTaHOBKKM OH npoxoauT 200 m. Onpeaenvte KoapdULUMEHT TPeHUA KoNEC camoiéTa o
NOKpPbITUE B3NETHO-NOCAA04YHOM NOAOCHI.

Teno ceoboaHO Nagaet ¢ BbicoTbl 20 M. Ha Kakol BbICOTE KMHETUYECKasA SHeprus storo Tena 6yaer pasHa 1/3 noteHumnanbHon?

Ha rnagKkoi ropusoHTaIbHOM MOBEPXHOCTM HaxoauTcsa Bpycok maccoit 400 r. BpycoK coeauHEH C NMPYXMHOM, 3KECTKOCTb KoTopoi 5000 H/m. Bropoi KoHel,
NPYXUHbI NPUKPENNEH K BEPTUKaNbHOW CTeHKe. M1acTMANHOBbLIN Wwapuk maccoit 100 r, NeTAWMI ropM30HTaNbHO CO CKOPOCTLIO 1,5 m/c, nonaaaer B
6pycok. Onpeaennte MakCMManbHOE CKaTue NPYKUHbI.



BapuaHT 2

1. Ha ropusoHTanbHYO NOBEPXHOCTb MOJIOKUIM AEPEBAHHDIN LWAP, 3aTEM ero 3aMeHUAN Ha CTa/IbHOM Wap Takoro e 06beéma. Kak npu aTom U3MEHUUCH
CUNa TAXKECTU U MEXaHMYECKan IHeprua? s Kaxaoh BeMUYUHbI ONpesennTe COOTBETCTBYHOLLMIA XapaKTep eé M3MeHeHun:
1) yBennumnaco; 2) ymeHblUMAACh; 3) HE U3MEHUNACD.
3anuwuTe umdpbl BbIOPAHHbIX BapMaHTOB A8 KaXKaon pu3mnyeckon BenndmnHsbl. Lindpol B oTBETE MOTryT NOBTOPATHLCA.

2. Teno cBobogHo nagaet ¢ BbicoTbl 20 M. Ha KaKoM BbICOTE KMHETMYECKAs SHeprus Tena byaet B Tpu pas3a 6oablle NoTeHUnanbHon?

3. Tyna maccol 2 r ABUMETCA ropMU30oHTaNbHO Co ckopocTbio 400 m/c, nonaaaet B 6pycteep u yrnybaserca B8 Hero Ha 50 cm. Onpeaennte CpeaHIow cuy
CONPOTUBNEHUA.

4. [lBa NNacCTU/IMHOBBIX LAPUKA OAMHAKOBOM MacChbl NoABELWEHbI Ha HUTAX gnHOM 20 cM, conpuKacasck Apyr ¢ gpyrom. O4MH U3 WapUKOB OTBOAAT Ha Yro
90° 1 oTNycKatoT. Ha KaKyto BbICOTY MOAHUMYTCA LAPMKM NOCAE CTONKHOBEHUA?

dusuka 10 knacc (YMK Msakuwes u ap.)
KoHTponbHaa «MonekynapHas ¢pu3nKa 1 Tennosbie ABAEHUA»

BapuaHTt 1

1. OpHOaTOMHbIN MAeanbHbli ra3 Nnepesenn U3 04HOMo COCTOAHUA B ApYyroe, Npu 3Tom ero abcotoTHaa TemnepaTtypa yseanduunnach B 4 pasa. Kak npu atom
MN3MEHMNACb CPeaHAN KMHETUYECKan SHePrvsA TENN0BOrO ABUKEHMA MOIEKY rasa? OTBeT NoscHuTe.
1) ysennunnach B 4 pasa; 2) yseanumnach B 2 pasa; 3) ymeHblmnach B 4 pasa; 4) He U3MeHUNACh.



2. Ha pucyHKe npeacTaB/ieHbl 3aBUCMMOCTM TeMMNEPaTYpbl OT BPEMEHW HAarpeBaHUsA HECKOIbKUX Tel. B HauabHbIi MOMEHT BCE Tela HaXoAATCA B XKUAKOM
coctoaHuM. OnpeaenunTe, Kakoe 13 Bellects obnagaet 6oablieit TemnepaTtypoi

to‘ 1 p,KH&jL
3
2 3 3001
200+
£ 1
100 2
————
O l:f 0 0,1 0,3V, ™

KUNeHwumA.

3. HarpaduKe npeactasneHa 3aBMCMMOCTb AaB/eHUA p ra3a oT 06bEma V npu nepexoge rasa U3 coctoaHuna 1 8 coctoaHue 3. Onpeaennte pabory,
COBEPLUEHHYIO ra3oM.

1) 10 kAxK; 2) 20 kOxk; 3) 30 kAOXK; 4) 40 KA.

4. B 6annoHe émKoctblo 5 1 nog gasneHmem 200 KMa n npu Temnepatype 27 °C HaxoguMTca paspeXkeHHbll rennit. Mpu ero nsobapHom paclumpeHnn boina
coBeplieHa paboTa 200 . Onpeaennte, Ha CKONbKO Harpesu ras.

BapuaHT 2

1. B pe3ynbTaTte HEKOTOPOro npouecca abcontoTHasn TemMnepartypa naeaibHoro o4HOaToOMHOro rasa noHM3naacb B 1,5 pa3a. Kak npuv 3TOM UaMeHUNaCb
cpeaHAA KUHETUYeCKaAa aHeprna MoJiekya aToro rasa? OTBeT NoACHUTE.

1) yBennumnacs B 1,5 pasa; 2) ymeHblumnach B 1,5 pasa; 3) ymeHblumnach B 2,25 pasa; 4) He U3MeHUNachb.



2. Ha pUCYHKe npeacTaB/ieHbl 3aBUCUMOCTU TeMNepaTypbl t OT BpeMeHU T HarpesaHuA

HECKO/IbKMX TeJl. B HauyaNbHbIi MOMEHT BCE Te/1a HAaXOAATCA B XKUOKOM
cocToAHuM. Kakoe u3 BelwecTs 061a4aeT HaMMeHbLIe TemnepaTypoi

t°A 1 p, xllaj
3
4 2001
100 3
0 > 0 0,1 03V,
KnuneHma?
3. Ha rpaduke npeacraBneHa 3aBUCMMOCTb AaB/ieHUs p ra3a oT 06bEma V npu nepexoe rasa M3 coctossHus 1 B coctonaHme 3. Onpeaenute pabory,
COBEPLUEHHYIO rasom.
1) 30 kxK; 2) 40 kOxk; 3) 50 kOXK; 4) 60 KA.
4.

Mpn n306apHOM paclMPeHUU Ha 2 1 NAeaNbHbIN ras NoAYyYMN KOANYECTBO TeNNOThl, paBHoe 16 XK, Npn 3TOM BHYTPEHHAA SHEPruA rasa yBeanumnnacb Ha 8
. Onpegenute faBneHne, Npu KOTOPOM MPOTEKaN 3TOT NpoLecc.

dusuka 10 knacc (YMK Msakuwes u gp.)
KoHTponbHaA «INeKTpocTaTUKa. 3aKOHbl MOCTOAHHOIO TOKa»

BapumaHTt 1

1. /[lBa oAMHaKOBbIX LWapuKa o0bnaaatoT 3apagamm — 8 HKn n 4 HKA. LLapuKku 6biamn npuBeaeHbl B CONPUKOCHOBEHME U 3aTeM Pa3BedieHbl Ha NpeXHue mecTa.
KaK nameHumnacb cuia Ux B3anmoaencrTema’?

1) yBennumnace B 2 pasa; 2) yBeanumaack B 8 pas; 3) ymeHblnnace B 4 pasa; 4) ymeHblumaach B 8 pas.

Pa3HOCTb NOTEHLMAN0B MeKAaY ABYMA NPOTAXKEHHBIMU rOPU30HTaNIbHbIMK NnacTMHamm 500 B. PacctoaHme mexay nnactmHamu 20 cwm. Mexay
NNacTMHaMM B PaBHOBECMM HaXOAMUTCA MblIMHKa maccoit 107 r. Onpeaenute mogy b 3apaaa 3Toi MbIMHKM.



3. Tnockuii KoHgeHcaTop EMKOCTbIO 200 MKD NOAKNHOUMAN K UCTOYHMKY TOKa ¢ C 500 B, a 3aTem OTKAOUYMIN. Ha CKO/IbKO M3MEHUTCA SHeprus
KOHAEHCaTopa, ecnun ero 06KAagKM Pa3BecTM Ha paccTosHme, bosbluee NepBOHAYaNbHOrO B 2 pa3a’?

4. K MCTOYHMKY TOKA NOAKAIOYMNAN pe3ncTop conpotmsaeHnem 4 Om, npm 3STOM Cula TOKa B Lenu cocTaBmaa 2 A. Korga K ToOmy e UCTOYHUKY NOAKAYNAN
pesnctop conpotmeaeHnem 8 Om, cuia TOKa B Lenu cTana pasHa 1,2 A. Onpeaennte TOK KOPOTKOFO 3aMblKaHMSA.

BapuaHT 2

1. 3apAxeHHbIN MaNeHbKUI WAPUK NPUBOAAT Ha KOPOTKOE BPEMA B CONPUKOCHOBEHME C TaKUM XKe HE3aPAXKEHHbIM WapuKom. Onpeaenute
nepBOHaYasbHbIM 3apAL NEPBOro LWAPUKA, C/IM NOC/ e CONPUKOCHOBEHMA CMNA B3aUMOAENCTBMA MEXKAY LApUKaMm Ha paccToaHnmn 30 cm paBHa 1 mH.

2. [1Ba TOYEYHbIX Pa3HOMMEHHbIX 3apALa PACMO/IOKEHbI HA PAacCTOAHUU 6 cM Apyr OT Apyra B Bakyyme. OnpegennTe NOTEHLMAN N HAaNPAXKEHHOCTb
3NEKTPUYECKOrOo NO/A B TOUYKE, HAXOAALLENCA Ha cepefiMHe PAacCTOAHUA MeXAY 3apafamum, ecan moaynm obomx 3apsaaos pasHbl 2 HKA.

3. TNOCKMIA BO3AYLWHbIN KOHAEHCATOP COCTOUT U3 ABYX NAACTUH. KaK MU3MEHUTCA 3N1EeKTPOEMKOCTb 3TOr0 KOHAEHCATOPA, ECIN PACCTOAHNE MEXAY ero
NAaCTMHAMM YMEHBLUWTD B 2 pa3a, @ NPOCTPAHCTBO MeXAY NAaCTMHAMM 3aNONHUTb AMINEKTPUKOM C ANINEKTPUYECKOM NPOHULLAEMOCTbIO 37
1) yBennuutcsa B 4 pasa; 2) ymeHblUUTCA B 4 pas3a; 3) yBennunTca B 6 pas; 4) ymeHbLIUTCA B 6 pas.

4. [1Ba pe3sunctopa conpotmsieHnamm 1 Om n 4 Om coegmHMAN NAapPaNNenbHO U NOAKAOYUAN K UCTOYHUKY TOKa ¢ 9/1C 20 B. Onpegenunte BHyTpeHHeeE

conpoTmnBneHne UCTOYHUKa, eC/in CM1a TOKa B NepPBOM pPeE3UCTOPE PaBHa 4 A.

dusuka 10 knacc (YMK Msakuwes m ap.)
KoHTponbHaa paboTta «JuHamuKa»

BapumaHnTt 1

1.

Msay 6poLieH BepTUKaNbHO BHM3 C HE6ONbLIOW BbICOTbI C HEKOTOPOI HavaibHOM CKOPOCTbIO. Kak M3MeHSAIoTCA 3a BpeMaA NoséTa yCKopeHue mada U cuna
NPUTAXKEHUA ero K 3emse? s Kaxaol BeMYMHbI OnpeaeinTe COOTBETCTBYIOLLMIA XapaKTep U3MEHEHUA U 3anuLINTE ero Homep.
1) yBennumsaetca; 2) ymeHbllaeTca; 3) He U3MeHAETCS.

TpamBali ABUMKETCA CO CKOPOCTLIO 28,8 KM/U. [oc/ie Toro Kak byaeT BblKk/oYeH ABUraTesb, Kakoe paccTosHMe NpoeaeT TpaMBait, MOKa ero CKopocTb
ymeHbLlmnTca B 4 pasa? KoaddumumneHT conpoTmeaenHns gsuxkeHunto coctasnset 0,05.

Ha KaKoi1 BbiCOTe Haj, NOBEPXHOCTLIO 3eM/IN YCKOpeHWe cBOBOAHOrO NajeHna paBHoO 5 m/c>?

LWapurKk maccoi 500 r ABMMKETCA MO BbINyKAOW NOBEPXHOCTM paguycom 10 m. Onpeaenunte Cuay peakumm NoBEPXHOCTM B TOT MOMEHT, KOrAa WapuK
NPOXOAMT TOUKY, PaAMYC K KOTOPOW COCTaBAAET C BEPTUKaAbIo yron 60°. CKOPOCTb WapuKa B 3TOT MOMEHT paBHa 2 m/c.



BapuaHT 2

1.

Teno 6poLweHo ¢ HebobLIOM BbICOTbI MO YI/I0M K TOPU3OHTY BHM3. KaK M3MeHAIOTCA 32 BpeMA No/ETa ero CKOPOCTb U CUa NPUTAXKEHUA K 3emne? Ans
KaXk40M Be/IMYNHbI onpeaeniTe COOTBETCTBYIOLLMIA XapaKTep USMEHEHWs 1 3anuLLmMTe ero Homep.
1) yBennumsaeTtca; 2) ymeHbluaeTca; 3) He U3MeHAeTCs.

ABTOMO6MAb ABUXKETCA NO NPAMOIA FOPU3OHTA/IbHOM A0POre M NOC/E BbIKAOYEHMA ABUraTeNn YMeHbLIAeT CBOH CKOPOCTb OT 8 40 5 m/c Ha nyTn 78 m.
Onpeaennte KO3pPULMEHT TPEHUA AN 3TOro Cay4as.

OI'IpE,CI,eJ'IVITE MacCcCy naaHeTbl, ecnin eé pagunyc B 2 pasa 6onblie 3€MHOrO0, a CU1a TAXKECTN coBNagaeT C 3eMHOM. (OTBET Bblpa3nTe B Maccax 3EM1'IVI.)

ManeHbKWiA lWapwmK, macca Kotoporo 200 r, ABUMETCA PpaBHOMEPHO CO CKOPOCTbIO 5 M/C N0 BOrHYTOM NOBEPXHOCTM paanycom 2 M. Onpegenute cuny
peakumu, AeNCTBYIOLLYIO Ha WapWK B TOT MOMEHT, KOTAa LWapUK MPOXOAUT TOUKY, PaanyC K KOTOPOI COCTaBASET C BEPTMKA/bIO YroN



