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TOACHUTE/IBHAA 3ATIMCKA

[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 ¢u3uku s YpOBHSL CpeIHEro oOuiero 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.

JlocTrkeHne 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.



COIEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®Puznka 1 MeT0/IbI HAYYHOT'O IO3HAHUSA

®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.

Paznen 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. MoJiexynsipHasi (pu3MKa U TEPMOTUHAMHUKA

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, HIUIICTpUpYOIas MPpUpPOay AABJICHHUS 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 MaTEpPHUaJOB, 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. JnekrpoauHaMuka
Tema 1. Inexkmpocmamuxa
OnexTpuzauus Tell. OJEKTpUYeCKUd 3apsan. JBa BHIa AJIEKTPUYECKUX
3apsnoB. [IpoBOAHMKM, IUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KyioHa. To4euHbI 3IeKTpUYECKUI 3apsl.
Onextpuueckoe mnone. Hanpsk€HHOCTh snekTpuueckoro mnousd. [lpuHumn



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 OJTHOM (3aMKHYTOM) AyeKkTpuueckoi 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.

MexnpeaMeTHbIe CBA3H

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: npeoOpa3oBaHHE 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 KJIACC

Paznen 4. JiekrpoauHaMuka

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 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
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.

Pa3znen 5. Kose0anus v 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 cielIHAILHOI TEOPUH O THOCHTEJILHOCTH

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

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTHBL.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

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

Paznen 7. KBanroBas 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).

Paznen 8. DieMeHTHI aCTPOHOMUHU U ACTPOPU3UKHU

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.

O0o01maroee NOBTopeHue

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 CBA3H

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.



IUIAHUPYEMBIE PE3YJIGTATHI OCBOEHUSI TIPOTPAMMBI TI0 ®IBHAKE HA
YPOBHE CPE/JHETO OBLLIFTO OBPA30BAHIET

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

JIMMHOCTHBIE PE3YJIGTATBI

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:k1aHCKOro0 BOCTIUTAHMS:

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

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPayKJaHCKOTO
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) MaTpHOTHYECKOro BOCIIUTAHUS S

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

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) 3cTeTH4€ecKOoro BOCIIMTAHUS:

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



S) TPy10BOTr0 BOCIIMTAHMSA:

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) PK0JI0rHM4€eCKOro BOCIIUTAHNS:

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 HAYYHOIO TO3HAHUS:

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.

METAIPE/IMETHBIE PE3YJIBTATBI

Ilo3HaBare/IbHBIE YHHBEPCAJIbHbIE Y4eOHbIe [1eiCTBHS
ba3oBble Jiormyeckue 1ecTBUs:
CaMOCTOSITENIBHO  (OpMYNIMpOBaTH U aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LENU JAEITEIbHOCTH, 3a1aBaTb NapaMETpbl U KPUTEPUU UX
JOCTUKEHUS;
BBIBISIT  3aKOHOMEPHOCTM U NPOTUBOPEYMsT B PacCMaTpPHUBAEMBIX
(U3NYECKUX SIBICHUSX;
pa3pabatrbiBaTh IUIAaH pEUIEHMs MPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIIEACTBUN JEATENBHOCTH;
KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBblie ucciieoBare/IbCKue 1eCTBUSA:
BIAJCTh HAay4YHOW TEPMMHOJIOTHEH, KIFOYEBBIMM IOHATUSMHM U METOJLAMH
(duznuecKoil HayKu;



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 ¢ undgopmanueii:

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.

KoMMyHMKAaTHBHBIE YHUBepcaIbHbIe ydeOHble /1eiicTBHS:
OCYIIECTBIISAITh  OOIlEHWE Ha YypokKax (HU3UKKM ©U BO BHE-YPOUHOM
JIESITENIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

INOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHYaJTbHON
paboThI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB ¥ BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA,;

OpUHUMATh LEJIHM COBMECTHOH  JI€ATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh NEHCTBUS TO €€ JOCTMIKEHUIO: COCTaBJATh IUIaH JAEWUCTBUIA,
pacrpenenartb poid ¢ y4E€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KauyeCTBO CBOETO BKJIAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjgaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEH C TMO3UIMU HOBHU3HBI,
OpPUTHHAJIHOCTHU, PAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIHSIX, IPOSABISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

PeryssituBHbIE YHUBepCAIbHbIE ydeOHbIe /1eil CTBUsA
Camoopranusanusi:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESTENbHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
cOOCTBEHHEBIE 3a0a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, 1JIaH BBIMOJHEHUS MPAKTUYECKON pabOoThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 0OJIaCTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII MHTEJUICKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBAaHMUII;



UCTIOJIB30BaTh MPUEMBI PeQIIEKCUU JJIsi OIIEHKH CUTYAaIluH, BHIOOpPAa BEPHOTO
peIeHYS;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH PEIICHHS IO HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYIHX I[IpH aHalu3e pe3yJbTaToB
JeSITeTbHOCTH;

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA;

OPUHUMATh MOTUBBI M apryMEHTBl JPYI'MX IIpH aHajlu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHMOKH.

B mporecce mocTrKeHUsT THYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMBI
no ¢Qusuke AN YPOBHS CpeAHero ooOimero oOpa3oBaHHs y OO0yYaromMxcs
COBEPILIEHCTBYETCS AIMOIMOHAIBHBIN MHTEJUIEKT, HpeAroararomuii
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOIN SMOILIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTHIKCHUIO LENH U
ycriexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JIeWCTBOBaTh HMCXOIS W3 CBOUX
BO3MOXHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHH OOIICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U pa3peraTh KOHPIUKTHL.

IMPEIMETHBIE PE3YJIGTATBI

K konmy obOyuenus B 10 wkiacce mpeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (pU3MKu B (HOpMHpPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHBI MHMpA, B Pa3BUTHM COBPEMEHHOW TEXHHKU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuagbHas TOuKa, HHepIUalIbHas CUCTeMa OTCUETa, aOCONIOTHO TBEPAOE TEIO,
UJCAIBHBIN Ia3, MOJEIU CTPOCHUS ra30B, KUIAKOCTEH W TBEPABIX TEN, TOYCHYHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelIeHnH PU3NYECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JIBI)KCHUE, CBOOOJHOE IMaJeHUE TeJ, JBM)KEHHE IO OKPY)XHOCTH, WHEpLHS,
B3auMOJIeHicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHNE 00bEMA TeJI MPU HArpeBaHUU (OXJIAKICHUH), TEMJIOBOE
pPaBHOBECHUE, MCHAPEHUE, KOHJCHCALWs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTb BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MPU €r0 HArpeBaHUHU B 3aKPHITOM
cocylie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOolieccax,
AIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTMCHIBATh MEXAHUYECKOE NBIKCHHE, WCIONL3Ys (PU3NYECKHUe BEITMUYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTb, YCKOPEHWE, Macca Tela, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPIUs, MEXaHUYECKas
paboTa, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBATH
(bU3UYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYMH, WX O0O3HAUCHUS W €IUHMUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE AaHHYIO (U3UYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYMHAMH,

OIKCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yyd (U3WUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKAsi DHEPrUsl XaOTUUECKOIrO JBUKECHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PPUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; IPU OMHCAHUU
NPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWYMH, HX
0003HaYeHUs W CAWHUIBI, HAXOJIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, PAa3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTUYHHY C APYTUMH BEIMYUHAMU,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (U3UUYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMupHOro TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM JHEPIUuM, 3aKOH COXPAHEHHS UMITYJIbCa,
MPUHIUIT CYNEPHNO3UIUNA CHUJI, NMPUHLWII PABHONPABUS WHEPLHUAIBHBIX CUCTEM
OTCUE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUYKEHHUS MOJICKYJ C
aOCOJIFOTHOM TeMmIepaTypoi, NMEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyars CIIOBECHYIO



(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIOBUS (TPAHMIIBI,
o0nacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHUSI MAIIWH, MNpPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inyaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOM JKHU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHUIO (PU3UYECKUX SBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dopMynupoBath mpoOieMy/3amady ¥ THUNOTE3Y Y4YeOHOro DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIHI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPEHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYUHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOIYYECHHON 3aBUCHMOCTUA (DU3NYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPaUKOB, AENIaTh BEIBOBI IO PE3yJbTaTaM UCCIICAOBAHMS;

coOrofaTh MpaBmiia 0€30MacHOTO TPyia MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATENhCKOM W TPOSKTHOM
JESATETLHOCTH C HCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJaddl C SBHO 3aJaHHOW (DU3HUECKOH MOJIeNbIo,
UCTIONB3YS (hU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 33a4u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3NUECKHE BETUYHHBI M (POPMYIIHI,
HEOOXOaMMBIC I €€ pElICHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pemaTh Ka4eCTBEHHBIC 33729 BHICTPAUBATD JIOTUYECKH HEMPOTUBOPECUNBYIO
IIETIOYKY PAaCCYXJACHHI C OMOpOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJI30BaTh  TPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIUN
¥ TIPEJICTaBJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHON MHGOpPMAIIUH, TIOTYIYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITM3UPOBATH MOTyYaeMyIo HH()OPMAIIUIO;

MIPUBOJINUTH MPUMEPHI BKJIaJla POCCHUICKUX U 3apYyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IMPOLECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU W TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpuOopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COONIIOIEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TpyHmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX pPOJEH,
IUIAaHUPOBATh padOTy TPYIIlbl, PALUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JICSITEIBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJI0OTO M3 YYACTHUKOB I'PYIIIIBI B PEIIEHNE PacCMaTpPUBAEMON IPOOIJIEMBI.

K konmy obOyuenuss B 11 wiacce mpeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON IEATENBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYeCKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHbIX (DU3UYECKUX MOJIEIEeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIEJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3ajady;

pacro3HaBaTh (pU3NUECKHUe SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIUHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKask POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsi, JIEKTPOMAarHUTHBbIE KojeOaHus u
BOJIHBI, TNPSMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBEeTa, AUCIEPCHUs] CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHEMYaToOro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPanloaKTUBHOCTH;

OMUCHIBaTh W3YYEHHBbIE CBOWCTBA BEIECTBA (DIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (TPOLIECCHI), HMCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO mMojsi, cuia Amrmepa, cuia JlopeHua, HHIYKTUBHOCTD
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJ€i, MepuoJl MU YacToTa
KoieOaHui B KoJeOAaTenbHOM KOHTYpE, 3aps M CHJa TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (HOKYCHOE pacCTOSHUE W
ONTHYECKasi CHJIa JIMH3bI, TIPU OMMCAHUU MPABHIBHO TPAKTOBAaTh (PU3MUYECKUI
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEITUYMHAMU;



ONKCHIBATh M3YyYECHHbIE KBAHTOBBIE SIBJIECHUA W NPOLECCHI, HCHOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacnaaa, SHEPTUsl CBA3H
aTOMHBIX $J€p, NpPU OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIBI, YKa3blBaTb (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHHY C JIPYTUMHU BEIUYMHAMHU,
BBIUUCIISATH 3HAUCHUE (PU3MUECKOIN BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABICHUS, UCIONIB3Ys (hU3HMUECKUE
3aKOHBI U NMPUHLHUIBL 3aK0OH OMa, 3aKOHBI IIOCJIE0BATENBHOIO U MAapajuIeIbHOIO
COCIMHEHMs TPOBOJHMKOB, 3aKoH JDxoyis—JIeHna, 3aKOH 3JE€KTpPOMarHUTHOU
UHAYKLUHU, 3aKOH NPSIMOJIMHENHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHE DiHIITeiHa a1 (oTorddekra,
3aKOH COXPaHEHUS HDHEPIUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPaHEHUs
IEKTPUYECKOTrO 3apsA/a, 3aKOH COXPaHEHUs MAacCOBOI'0 YMCIIA, MOCTYNaTsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3InyaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE M YCJIOBUA (TpaHUIBl, 00JIacTH)
PUMEHUMOCTH;

ONPEIENATh HAIIPABIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOIO TOJIS POBOJHMKA
C TOKOM, cuiibel Ammnepa u cuisl JlopeHna;

CTPOUTh M ONKCHIBATh H300paXEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JTUH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX M KOCBEHHBIX W3MEPEHHMU: IIPU ITOM
(GopMynupoBath IpoOieMmy/3ajadyy M TUIOTE3Y YYEOHOro HKCIEPUMEHTA,
co0upaTh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMynIupOBaTh BHIBOBI;

OCYILIECTBJISATh MPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh M3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHMM: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BUIE TaOIMI] U
rpauKoB, AeaTh BbIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHHUS;

cobmo1aTh mpaBmwiIa 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEIOBATEILCKOH W MPOCKTHOU
JESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1AOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (hHU3UUECKHe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHL,
HEOOXOUMbIEe 171 €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHMBATHh PEATbHOCTDH
MOJy4YEHHOTO 3HAUYCHUs (PU3HUECKON BEITUYUHBL;

penaTh KaueCTBEeHHbIE 3aJa4i: BICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJIEHUN C OMOpOMl Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U MIPEICTABJICHUS Y4EOHOU U HAyYHO-MOMYJISIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJTYyYaeMyto HH(popMaIuio;

OOBSCHITh TPUHIMIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 MCIHOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KU3HU
J1s obecnieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TIpyHme C BBHIMOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX pPOJEH,
IUIAaHUPOBATh pabOTy TPYIIlbl, PaLMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIIEHUE pAaCCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne n/nn P Konrtpoasnbie  IIpakTnueckmue (tuhp :
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
‘ ARLHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemariria 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aluianiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 | bubnnorexa [HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBbI TEPMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexa [HOK

®da3oBbI€ MEPEXOIBI

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




Uroro no pazneny

24

Pazpen 4. JIEKTPOJANHAMMUKA

bubmuorexa [JOK
4.1 IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 35eKTpUYeCKHil TOK. TOKH B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne n/m P Kourpoabubie IIpakTuyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
L1 MarnuTtHOe noje. IJIeKTpOMarHuTHast 1 | 3 bubmmoreka [JOK
’ UHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA U BOJIHbBI
21 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 9 | bubanorexka [HOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97c
5 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
Bbubnuoreka [JOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcHOBBI crielIUaIbLHON TEOPUHU 4 | bubmmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
IICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

43

ATOMHOE SApPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUU U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o061maroniee MOBTOpPEHUE 4 ngg;;f;;gg}i £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutpoabsubie IIpakTuyeckue p
n/n Bcero U3y4yeHusi o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
dusuka — Hayka o IpUpoJie.
1 Hayunsie MeT(})’K bl HOfHaI.)HI/ISI 1 bubmorexa HOK
o 8 https://m.edsoo.ru/ff0c32e2
OKPY>KaloIllero Mupa
Poaw u mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHOU | bubnnorexka [HOK
HAay4YHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHndeckoe OBMKEHUE.

3 OTHOCHUTENBHOCTh MEXAHHUYECKOTO | bubmuorexa [JOK
neroxkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpsIMONIMHENTHOE | bubmmoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE | bubnuoreka [IOK
JBUKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHre. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOe 1BUXKEHHE.

7 JBm>xeHne MaTeprualabHOM TOYKH I10 1 bubmoreia HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENBbHOCTH ["anumes. 1 bubmmoreka [JOK




NHepranpHbIe CUCTEMBI OTCYETA.
[TepssIii 3ak0oH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpuHnun

9 CYIIEPIIO3UIIMH CHII. BTOpO#i 3aK0H bubmorexa LHOK
ynep H ) p . https://m.edsoo.ru/ffO0c3be8
HeroToHa 111 MaTepruaabHOM TOYKH

10 Tpertuii 3akon HerotoHa st bubanorexka [HOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumna

11 TspkecTh. IlepBasg kocMuueckast bubmorexa LIOK

- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Teja https://m.edsoo.ru/ffOc3el8
Cuna tpeausa. Ko>dbdunment tpenus.

13 Cuna czn OTHBHGI?H%)I pu BI/IS(GHI/II/I bubmmorera [IOK

P P A https://m.edsoo.ru/ff0c3£76
TeNa B )KUAKOCTH HIIH Ta3e
[ToctynarensHOE U BpamareabHOE

14 JBIKEHUE a0COIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
Mowmenrt cunsbl. [Timedo cunbl. YenoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPLOIO TENA
Nmnynbc maTepuanbHOM TOYKH,

1 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITy/ibca. PeakTuBHOE MBUKEHUE
Pabora 1 MOIIHOCTH CUJIBL.

16 Kunernueckast sHeprust MmarepuaabHON bubmmoreka [JOK
Touku. Teopema 00 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUH

17 IToTrenumanpHas SHeprus. bubmmoreka [IOK




[ToreHumanbHas 3HEPTUs YIIPYyro
nehopMUPOBAHHON TIPYKUHBI.
[TorenunansHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ffOc461a

18

IloTeHnManbHBIE U HETIOTEHIIMAIBHBIE
cuiibl. CBsA3b paboOTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYEeCKOW IHEPTHUH CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKOMN
SHEPTUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabota
«MccnemoBanue cBsi3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOU SHEPrHU
Tella Ha MPUMEPE PaCTKCHHUS
PE3MHOBOT'O KI'yTa»

20

KonrponsHast pabora o Teme
«Kunematuka. JlnHamMuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKE»

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE NOJIOKEHUSA MOJIEKYJIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aWMOJICVCTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BeutectBa. [locTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana temneparyp




Lenbcus

Uneansubiii raz B MKT. OcHoOBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TemrepaTypa Kak Mepa

26 CpeHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

73 «MccneqoBanne 3aBUCUMOCTH MEXKIY
rnapameTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

29 M3onporiecchl B M€ambHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 crtoco0nI €€ n3meHenus. KoanuectBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UJI€aTbHOTO
rasa

31 Bupael rerionepenaun bubmmorera IOK

https://m.edsoo.ru/ff0c5¢c36
VYnenbHas TEMI0EMKOCTh BEIIECTBA.
32 KonnuecTBo TENI0THI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbIN npoiece

13 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ffOcSefc

34 HeoOpaTtumocTs mpo1ieccoB B bubmmoreka [JOK




npupoze. Bropoit 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KI1J{ termooit

bu6mmoreka [IOK

35 MAaIIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ

37 DKoJorn4eckre mpoodIeMbl
TETUIOIHEPTETUKH

18 Oo6o0maromuii ypok «MoseKkyspHast bubmnorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMIKH » https://m.edsoo.ru/ff0c6938
KontponbHas padoTa mo teme

39 «Monekymnspraas ¢puszrka. OCHOBBI bubmmorexa LOK

yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKH»

40 [TapooOpa3zoBaHue U KOHCHCAIHS. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAS 1 OTHOCHTEIbHAS

41 BJIQXKHOCTH BO3/1yXxa. HachIeHHBIM bubmorexa HOK

Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramimyeckue u

42 amopdHbIe TeIa. AHU3OTPOIIHS bubnnorexa [HOK
CBOICTB KpucTayioB. Kujakue https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. COBpeMEHHBIE MaTePUAIIBI
[TnaBneHue u KpucTaUIM3aIUs.

43 VY nenbHas TeniaoTa miaBJICHUs bubmmorexa [TOK

A ‘ https://m.edsoo.ru/ff0c6708
CyOmmmariust
Bbu6nmuoreka [JOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca
PABHCIHAE TCILIOBOTO Dawat https://m.edsoo.ru/f0c6820
45 DnexTpu3anus Tejl. DIEeKTPUIECKUI bubmmoreka [JOK

3aps. JIBa BUIa IIEKTPHIECKUX

https://m.edsoo.ru/ffOc6bcc




3apsiI0B

[IpoBOIHMKH, TUDIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmorera [IOK
YHpOBOA ) P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYIECKOTO 3apsa
B3anmoneiicTBue 3apsaoB. 3aKOH
47 Kynona. ToueuHEIN dIIEKTPUYECCKUN bubmorexa LOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsn
Harpsx€HHOCTB JIEKTPHIECKOTO
43 nostst. [IpuHnmn cynepno3unuu bubmmoreka [JOK
ANEKTPUUECKUX nojeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 noist. Ilorenmnman. PasHocth bubnnorexa LIOK
’ I ) https://m.edsoo.ru/ff0c6f00
[IOTEHIMATIOB
IIpOoBOMHUKA U TUDIEKTPUKU B
50 anpeKT OCTaTUYECKOM HOIjIe bubmmorera [IOK
P : https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnekTpoéMrocTh. Konmencaro
p a P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIOCKOTO
52 KOHJIeHCcAaTOpa. DHEPIUA 3apsKEHHOTO bubmmnorera [IOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAEHCaTopa"
[TpuHIMTT NEWCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMMPOBATHLHOTO

ammapara, CTpyWHOT0 MpUHTEpa.
DJIEKTpOCTAaTUYECKAs 3alIUTa.




3a3eMIIeHHE AIIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €T0
cyuectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«/3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3HCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 15t TOJTHOM (3aMKHYTOI)
anekTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenue D/1C ucTouHMKA TOKA U
€ro BHYTPCHHCTO COIPOTUBJICHUSA»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COTPOTHUBJICHUS METAJIJIOB OT
TeMieparypsl. CBEpXIIpOBOAUMOCTh

60

DJIIEKTPUYECKUI TOK B BAKyyMe.
CBOICTBA IEKTPOHHBIX MTYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMeCHast MpoBoAUMOCTh. CBOMCTBa
p—n-nepexoza. [loaynpoBogHUKOBBIE
pUOOPHI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOc84ae




DJNEKTpUUYECKUH TOK B pacTBOpax U

2 pacriaBax 3JIEKTPOIUTOB. | bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
Dnektponus
DJNEKTpUUYECKHUM TOK B ra3ax.

63 CamocTosTeIbHBIN U | bubmuorexa [JOK
HECAMOCTOATENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DneKkTpudeckue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE | bubmmoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromuit ypok 1 bubnnorexka [HOK
«INEeKTPOIMHAMHKA» https://m.edsoo.ru/ffO0c88be
KontponbHas padoTa mo teme

66 «2Qnekrpocraruka. [locrosHHbIN | bubnuoreka [IOK
AJEKTpUYEeCKU TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeaax»

67 Pesephblii ypok. KonTponbsHas | bubmmoreka [JOK
pabora 1o Teme "DIeKTpoIuHaAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffO0c8f6¢

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Kosmn4yecTBo 4acos DJIeKTPOHHBbIE
(]
J:;II Tema ypoka Bceero Konrpoakueie  ITlpaxruieckue i[:;:eﬂﬂﬂ :)lg[()l;l;zz:fenbﬂble
padoTsI padoThbI pecypen
[TocTosiHHBIE MATHUTHI U KX

| B3auMoOJieicTBHE. MarHuTHOE II0JIE. | but6mmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIAYKLIHHU
MarauTHO€E 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. | bubnuoreka [JOK
BzaumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabota «M3yuenue | | bubmmoreka [JOK
MarHuTHOTO IT10JISI KaTYIIIKU C TOKOM>» https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa | | Bbubmuotexa [JOK
«HccmenoBanue nelCcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. | Bbubmuotexa [JOK
Cwuta Jlopenma. PaGoTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKus. [Totok

6 BEKTOpa MarHUTHOM MHAYKIuu. 31C 1

MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHON




nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HMccaenoBaHue IBICHUA
3JIEKTPOMArHUTHON MHIYKIIUU»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NHaykTUBHOCTD. SIBIIeHUE
camouHaykiuu. IJIC caMOMHIYyKIIUH.
DHeprusi MarHuTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U UX
IPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATENb,
YCKOPUTENH 3IEMEHTAapPHBIX YaCTHII,
WHIAYKLIHOHHAsA [1€Yb

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMAarHuTHasT MHIYKITHS»

bu6munoreka LIOK
https://m.edsoo.ru/ffO0cab82

11

KontponbHas pabora o Teme
«MarHuTtHoe 1noie.
DNeKTpOMarHUTHAs MHTYKIIUS»

bubmunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CBOOOIHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUecKue
KoyieOaHus. Y paBHEHUE
TapMOHHYECKHUX KOJIeOaHWH.
[IpeBpaiienue sHepruu

bu6munoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas paboTa
«MccnenoBanne 3aBUCUMOCTH
neproja MajbIxX KoJieOaHuid rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCChI IPpy3a»

14

KonebarenbHblil koHTYp. CBOOOJHBIE

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




OJICKTPOMAruuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCXKAY MCXaHUYCCKNMHU U
OJICKTPOMariMTHbBIMHU KOJIEOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUr B UICAJIbHOM
K0JIe0aTeTbHOM KOHTYpE

bub6mmnoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxarIUX
KosiebaHusX. BoiHyXIeHHBIC
MexaHu4deckue kojebanus. Pezonanc.
BBIHy)K[[eHHBIG SJICKTPOMArHMTHBIC
KoJsieOaHus

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CUHYCOUJANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOTO TOKa. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYCHHUE CUJIBI TOKA U
HaPSKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

YCTpolCcTBO M TPAaKTHUECKOE
IPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaayd

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

20

DKOJIOTMYECKUE PUCKU TIPU
MIPOU3BOICTBE AIIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
UIEKTPOIHEPTUH B IOBCEAHEBHOM
KU3HU




Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Cxkopocth

bubnunoreka LIOK

21 pacupocTpaHeHUs U JUTMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[TonepeuHble U IPOJOJIBHBIE BOJIHBI

” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX

23 CBOKCTBA U CKOPOCTh. IlIkana Bubmmorexa [IOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIHOCBA3U U

24 teneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagnosokamnus

)5 Kontponbnas padota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPAHEHUE

%6 CBETa B OHOPOAHOMU cpeje. bubmmoreka [JOK
ToueuHbIil HICTOYHUK CcBeTa. JIlyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHbI OTPAKECHUS

27 cgera. [loctpoenue n3obpaxeHuii B bubmmorera LHOK

https://m.edsoo.ru/ffOcd4e0

IUIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonHoe

73 BHYTpeHHeE oTpakeHue. [IpeaenbHbii bubnuoreka [IOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaXKEHUs

29 JlaGopaTtopHas paborta «M3mepeHue bubmmoreka [JOK
MoKa3aTeist MIPEJIOMIIEHHUSI CTEKIJIa» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [octpoenue n3odpaxeHuii B bubmmoreka [JOK




nuH3e. opMysia TOHKOM JIMH3BL.
VBennueHue JTMH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas pabota

31 «MccnenoBanue CBOMCTB
U300paXKEHUI B TUH3AX»
Hucnepcus cBeta. CoKHBINA COCTaB
1 6enoro cBera. L[et. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»
13 UnTepdepenmus crera. Audpaxius bubmmoreka [JOK
cBeta. JlubpakunoHHas peneéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. Bbubmuotexa [JOK
[Tonsipuzanust cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckrie MpuOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
['paHuIBI MPUMEHUMOCTH
36 KJIaCCM4YeCKOM MexaHuKH. [locTynarel bubnuoteka [JOK
CIielIMajIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHue BpEMEHU U COKpalllcHIE buGnnorexa LIOK
p P https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus ¥ UMIYIbC PENITUBUCTCKOM
38 gacTULbl. CBSI3b MacChl ¢ DHEPTUEN U buGnnorexa [IOK
) P https://m.edsoo.ru/ffO0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KontponsHas padora «OnrTuka.
N but6mmoreka [IOK
39 OcHOBBI cIEIMAIBHON TEOPUH

OTHOCUTCIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0




®oronsl. opmyna [Inanka. Dueprus

bubmunoreka LIOK

40
¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTkpsITHE U HCCIEN0BAaHNE Eu6 [IOK
nOIMoTEeKa
41 . A.T.
(bOToa(b(beKTa Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodrpdekra. YpaBHeHUE
42 DitHmreitHa 115 hotorddexra bubmorexa OK
A ' https:/m.edsoo.ru/ff0d015e
«Kpacnas rpannna» potorddexra
HaBnenne ceera. OnbiTol I1. H.
43 Jlebenena. Xumuueckoe JeHCTBUE bubmorexa [OK
AcBd. A https:/m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoiucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTosneMeHT, HOTOIATIUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «3€MEHTHI bubmmoreka [{OK
KBAHTOBOM OITHUKH» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnBITE
46 Pesepdopna o paccesHuro o-9actu Bubmmorexa [IOK
pROpAa o p t https:/m.edsoo.ru/ff0d09 1a
[Inanerapnas Mozeb aToMa
but6mmoreka [IOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
W3nydenne u moromnieHue GOTOHOB
48 II I/I}ll'Iqe €X0JIe aToMa C O H(?;o OBHSI bubmorexa HOK
P pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IpYyroi. Buasl ciekTpoB
BonHoBEIe cBoiicTBa yacTuil. BomHEI
. . bubmuoreka [IOK
49 ne bpoiurs. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0dOca8




BBIHYXXJICHHOC U3JTYUCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuo cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpPTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacman.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMma-uznydeHue

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.

S nepublie peakuuu. S nepHbii
peaktop. [Ipo6iieMbl, MEpCIEKTUBHI,
AKOJIOTMYECKHE aACIIEKTHI SIEPHOU
SHEPTEeTUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUulbl. OTKPBITHE
no3uTpoHa. MeToibl HaOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHULL.
Kpyrsiit cton «@yHaaMeHTalbHbIE
B3auMozencTBus. EquHCTBO
¢u3nUecKoil KapTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3na0r0 HebOa. Co3Besmus,
SIpKHE 3BE3/IBI, IIAHETHI, KX BUIMMOC
nekerne. ConHeuHast cucTeMa

56

Comnnie. ConHeyHasd aKTUBHOCTb.
Uctounuk sneprun ConHIa 1 3BE31




57

3BE31bI, X OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI INIABHOM
nocliefioBaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€37. CoBpeMeHHbIE
MPEICTABICHUS O POUCXOKIECHUU U
sBomonuu CosHIa ¥ 3BE3]1

58

Mueunsiii [lyte — Hama ["anakTuka.
IMonoxxenue u nrxeue CotHIIA B
lNanaktuke. ['anaktuku. YEpHbIE OBIPHI
B SIJ[pax rajakTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopust bosnbiioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUHT

61

KonTponbhas pabota «2neMeHTbI
ACTPOHOMUH U aCTPOPUZUKU»

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOH, COTUAIILHON U
ATUYECKOH chepax NeaTeTbHOCTH
yeJIoBeKa

63

O6o0matomuii ypok. Pois u mecto
(GU3UKY 1 aCTPOHOMHUU B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

64

O6o6maromuii ypok. Pons
dusnueckoit Teopur B GOPMUPOBAHUH
MIPEACTABICHHUH O (PU3UIECKOI
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(bU3UYECKON KapTUHBI MUPa B 001IIEM

65 1
PAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTaBICHUN O IPUPOE

66 PesepBHBIi ypok. MaruutHoe 1oie. |
DNEeKTPOMarHUTHAS. WHYKIIHS
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIEUAJIbHON TEOpUH 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas (usuka.

68 DNeMEeHTHl aCTPOHOMUU U 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0d 1784
acTpopu3uku
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







YYEGHO-METOINMYECKOE OBEAIEYEHNE OBPA30BATE/IBHOI O ITPOLIECCA
OBSBATE/IBHBIE YUYEBHBIE MATEPUAJIBI /TS YYEHUKA

METOIMHECKME MATEPUAJIBL VTS YYUTE A

INPPOBBIE OGPA30OBATE/IGHBIE PECYP(BIN PECYP(BI CEIV MHTEPHET
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