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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN U TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOM mporpamMmsbl, mpeactaBieHHbIX B OI'OC
COQO, a Taxxke c¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLIETILIUM TpenojiaBaHus yuyeoHoro npeamera «Dusmnka» B 00pa3oBaTeIbHBIX
OpraHu3alUsIX Poccuiickon Oenepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBleHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUMUd MEXKIPEAMETHBIX
cBsA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mpenMeramu. B Hel
OTIPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs1 (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHUCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM 00yUEHUS;

e conepkaHue yuebHoro mpenmMera «Puznka» mo rojgaMm o0yueHusl.

dusnka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJaJ B CUCTEMY
3HaHuU 00 okpykatoieM mupe. LLkonpHbIM Kype HU3HKN — ccTeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEM,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMA  OMpeAeNseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TMOJIYYEHHS] HOBBIX MaTEpPUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3yyenue ¢Pu3MKu BHOCUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaronuxcs, B (opMuUpoBaHME YMEHUN MPUMEHSTH
HAYYHBI METOJI TO3HAHUSI PU BBITMIOJTHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHoBy Kkypca ¢Gu3ukm 1151 YpOBHS CpPEIHEro O0OIIero oOpa3oBaHUS
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHHIMIBL €ro
IIOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuanl Kypca (QU3HKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs



dbopMupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodIieMamu.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo6JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIero
oOpa3zoBanus sBIAIOTCS (pusnyeckue Teopuu (HopMUpOBaHHME MPENCTABICHUN O
CTPYKTYpE NOCTpOEeHUsI (GU3HUECKON TeopHH, posid (pyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TIpaHMIAX
OPUMEHUMOCTH TEOpUHM, ISl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCET0 3a CUET OpraHW3allid IKCIEPUMEHTATHHOU ACSATEIHPHOCTH O0YUYarOIIUXCH.
Jns  6Ga3oBOro ypoBHS Kypca (HU3MKM — 53TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUUYECKHUX
IpaKTHUECKUX paldoT. BrlaeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
MPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIIECTBISCTCS yYaCTHHUKAMU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera ¢uiuku. Ilpu »>ToM obecneuynBaeTcss OBJAJICHUE
00yJarouMucs yMEHUSMU MPOBOJUTh KOCBEHHBIE HM3MEPEHHS, HCCIEI0BaHUSA
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACUETHBIX W KaueCTBEHHBIX
3amad. Ilpu sToM 1u1st pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jlayd C SIBHO
3aJJaHHON (PU3NUECKON MOJIEIBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYS 3HAHUS U3
pa3HbIX pa3nesnoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MONEIH AJii CHUTyallMd MPaKkTHKO-
OPHUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmMu DPI'OC COO k MarepualgbHO-
TEXHUYECKOMY OOECIeYeHu0 ydeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha ypOBHE CpEHEro 00IIero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3MKM WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa



MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (QU3MKK TODKHO OBITH
HeoOXoauMoe JnabopaTopHOoe O0O0OpYIOBaHHWE [JIsi BBHITIOJHEHHS YyKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHUYECKUX MPAKTUUECKUX pabdOT U JEMOHCTPAIIMOHHOE
00opyI0BaHUeE.

JlemoHCcTpanoHHOE  000OpynoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MUHUMAJIBHON JOCTAaTOYHOCTH U O0OECHeYMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi is
WCCJICMIOBAHMUSI  M3y4YaeMbIX  SIBIEHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHECHUI.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHUECKHX MPAKTUYCCKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKne KOMILICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU TIETISIMU U3YYCHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHHE
MCCJIEIOBATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3UKU;

o (opmupoBanme yMmMeHUN OOBACHATH SBJICHHUS C HCIOJB30BaAaHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONM (PUUKU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrxeHrne ATUX 1enei 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha YpPOBHE CPEHETO 00IIero oopa3oBaHus:

e TmpuOOpEeTEeHHEe  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJSIpPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI aCTPO(DU3HKHY;

e (opmMupoBaHHME yMEHMII TPUMEHSATH TEOPETUYCCKUE 3HAHUS IS
OOBSACHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MMPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUS PAa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3NYecKo MOMCNBIO, 3aJad, TMOAPA3yMEBAIOIIUX CAaMOCTOSTEIHLHOE
co3nanue GU3NIECKON MOJIENH, aIeKBAaTHON YCIIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIIMIIOB JCUCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTHUYECKUX TPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS W TPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHaJIW3a W HHTeprpeTanuud MHGOpMaIH,
onpeeeHus: JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMI AJIsi pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOM J1€ATEbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHB) HAa YpOBHE CPEIHEro OOIIEero
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamMMe no (U3MKE IMepeueHb J1abOpaTOPHBIX H
MPAKTUYECKUX Pa0OT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENh JEJaeT BBIOOD
npoBeneHusl J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusnka — Hayka o npupone. HaydHble METOAbpl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOABL.
OKCHEpUMEHT B (PU3UKE.

MonenpoBanue (U3MUECKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUaAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, NYyTH H© NEPEMELICHUS
MAaTEPUAJIbHON TOUYKU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO MaIeHU.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPYXHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, IMHENHAS
ckopocTb. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: CIUIOMETP,
JBH>)KECHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIaYn.

Jlemoncmpayuu

Mogenp cuctembl OTCYETA, WUIFOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHK
JIBHKCHUS.

[IpeoOpa3zoBaHre IBUKEHUMN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasiienue ckopoCcTu mpu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi



N3yyeHne HEpaBHOMEPHOI'O JBHXKEHHS C LEIbI0 ONPEAEICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHM IPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

M3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippyammn  otHocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuuu cuii. Bropoit 3akon HeroToHa
JUISl MaT€pUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsArotenus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, ckosibxkeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuma TpeHus: CKOJbXKEeHUsl U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIa B AKUJIKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauieHusa. [lnedo cuibl. YcinoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHUYeCKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIINUITHHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHne nHEpUUH.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoiu 3axkon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL

3aBUCUMOCTH CUJIBl YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHS .

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.

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

HccenenoBanne yciioBUM paBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpaLICHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

Ummynbc MarepuagbHOM TOUKHM (T€a), CUCTEMbl MaTE€pUANbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHHE HMMITYJIbCa Teld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.



Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepuaqbHOM TOukH. Teopema 00 H3MEHEHHH
KMHETHYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHUSL. [loTrennmanbHas DHEpPrus yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHumanbHas SHeprus Tena  BOJIU3H
IIOBEPXHOCTU 3EMIIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboOThI
HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM SHEPIMH CHCTEMBI TEll
3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJIOMET, KOIIED,
NPYKUHHBIN MUCTOJIET, IBMOKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

ITepexon noTeHUMAIbHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIbI C U3MEHEHHEM MEXAHUYECKOW 3HEPIuu
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3NHOBOTO JKI'YyTa.

Pasznen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE NOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OINBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBUKEHUS U
B3aHMMOJECUCTBUSA 4YaCTUIl BemlecTBa. Moaenum CTpOEHHsI Tra30B, XKHAKOCTEN U
TBEPABIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ usmepenue. lllkama temmeparyp
Lenbcus.

Mopens  wupeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KMHETHYECKOW TEOpPUHM HACalbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpedHENd KHWHETHMYECKONM SHEPruy TEIJIOBOTO NBWXKEHUA dvacTull rasza. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon /lanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemiectBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHUYecKue yCTpPOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnpeiThl 10 U PY3UN KUAKOCTEN U ra30B.



Mopenb GpOyHOBCKOTO JBUYKEHUS.

Mopaens onbita IlITepha.

OnbITHI, JIOKa3bIBAIOILINE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSI.

Mogens, nuIrocTpupyronas npupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUI
00bEéMa KOMHATBHI, TABJICHHS U TEMIIEPATYPhI BO3TyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoaumdectBo Teminortel U padota. BHyTpeHHss
DHEpPrusl  OAHOATOMHOTO  HWJEalbHOrO0  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAs TEIJIOEMKOCTh BEILIECTBA.
KosnuecTBo TEmIOTh NpH TEIIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBbld 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoiieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIIKH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT moae3HOoro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpPruy Tena MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCHCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALIUS).

W3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMYy pACIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepenne yaenbHOoN TEIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u koHjaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellleHHBIM nDap. YaenpHas TemoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIIEHUS OT JABJICHUS.



Tsépnoe teno. Kpucramimueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpucramioB. JKunkue xpucramuisl. CoBpeMeHHble Marepuansl. [lnaBneHue nu
KpUCTaJIM3anus. Y ienbHast Terora miasiaeHus. CyOaumanus.

VYpaBHeHME TEMI0BOrO OanaHca.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpPHUAIIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0ObI M3MepeHns BIAXKHOCTH.

HaGmronenne HarpeBaHus ¥ MiaBieHHUs KPUCTATHYECKOTO BEIIECTBA.

JleMOHCcTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

M3MepeHre OTHOCUTENIBHOM BIIaKHOCTH BO3/yXa.

Paznen 4. JaekTpoauHaAMHUKA

Tema 1. Inexkmpocmamuxa

Onekrtpusanus Tel. ONEKTPUYECKUMH 3apsa. /[IBa Buaa 3IEeKTpUYECKHX
3apAnoB. I[IpOBOIHUKM, IUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3nekTpuueckoro mois. [IpuHuun
CYNEPIO3HUINH ANEKTPUUECKUX MOJIeH. JIMHUM HanpsKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHIHANOB. [IpOBOJHUKM M JUANEKTPUKUA B 3JIEKTPOCTATUYECKOM IIOJIE.
Jlvanexrprdyeckas MpOHULIAEMOCTb.

OnexkrpoémkocTb. KoHeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHAECHCATOopa.

TexHuueckue yCTpoWCTBa M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHUECKas 3allUTa, 3a3€MJIEHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN aIlllapaT, CTPYWUHBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anMopeiicTBue HaIEKTPU30BAHHBIX TE.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnexTpocTaTHyecKas 3aluTa.

JIMDIIEKTPUKY B 3IEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT  IUIOIIAIn
IUIACTHH, PACCTOSIHUSA MEXAY HUMH U JUAICKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toku ¢ paznuunwvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, IapaIeNIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUjia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpu4yecKoi nenu. KopoTtkoe 3ambIkaHue.

OneKTpoHHass  MNPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MTYyUYKOB.

[TonynpOBOIHUKHY. CobOcTBeHHas U IpUMECHast IPOBOJIMMOCTh
NOJIyIpoBOJHUKOB. CBoicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  dJIEKTPOJMUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DneKTpu4ecKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
3IIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

W3mepeHne CUibl TOKA U HANIPSKEHU.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe SBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJlbBAHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONIPOTUBJIEHUSI METAILUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3ydeHne cMEmaHHOI0 COEIMHEHUS PEZUCTOPOB.

W3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGmronenue snektposnsa.

Me:xnpeaMeTHbIe CBSI3H



Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTMH, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHWH, JIMHEHHas (QyHKIUs,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOEKIMU Ha OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupojae, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEIIONEpPEAayuu, TEIIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJIEHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIAKOCTEW WU
ra3oB, JJIEKTPUYECKHME CBOWMCTBA METAIUIOB, AJIEKTPOIUTHYECKAS AUCCOLMALNS,
raJbBaHHKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JBUKEHUN C HCIOIb30BAHHEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIUIHUKH, HCMIOJb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), JIBUIaTeilb BHYTPEHHEIrO
Cropanusi, nmaposas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
NOJIy4EHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEpUAJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYMHBIN IIPUHTED, AIIEKTPOHArPEBATEbHbBIC npuOOpBHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JnekrpoanHamMuka

Tema 3. Maznummnoe nojie. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKUMU. [IpuHOun cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAyKIUU. KapTMHa IUMHUI MarHUTHOU
WHIYKIWH TOJISI HIOCTOSHHBIX MArHUTOB.

MaruutHoe 1MOJ€ NOPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHUTHOIO TOJS JUJIMHHOTO MOPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKoM. OnbIT IpcTena. BzanmoieiicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HanpaBiieHUE. J[BUKEHHUE 3apsSyKEHHOM YaCTUIIbI
B OJIHOPOJTHOM MarHuTHoM moJje. Pabota cunsl Jlopenta.



SIBneHne ANEeKTpOMarHMTHOM HMHAYKIUU. [IOTOK BEeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBHXKYILAs Cujla WHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOW
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe rmose. OIJEKTPOJABHXKYILIAs CUJla HHAYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

[TIpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYIIAs CHUia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHUuTHOE MOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTHUYECKOE MNPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOI'O TyYKa MAarHUTHBIM ITOJIEM.

JIvHUM MHAYKIMYA MATHUTHOTO TOJISL.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIbI MHIYKIIMU OT CKOPOCTH WM3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

M3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pa3nen 5. Koyie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbBIE KOIEOAHUSA

KonebarenbHasgs  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
I"apmonnueckue xonebanus. Ilepuon, yacrora, ammmryaa u Qaza KoJeOaHUM.
[IpyXMHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSX.

Konebatenbupiii  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpEe. AHAJIOTUS MEXIy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KojeOaHusx. BrIHyX/IeHHbIE MEXaHHUUECKHE
KosebaHus. Pezonanc. BbIHY X I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.



[lepemennpiii  TOK. CUHYCOHMIANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHHUE CHUJIbI TOKA U
HaIpsKCHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE DIEKTPUUECKON
DHEPIUM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHEeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOSHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKU MASITHUK).

HabGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYX ICHHBIX KOJIeOaHUH.

HabGnronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS! OT BPEMEHU) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu moCIEenOBAaTENbHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenp TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChI I'py3a.

HccnenoBanne NEPEMEHHOr0 TOKa B LENH W3 IIOCIENOBATENBHO
COEAMHEHHBIX KOHJEHCATOPA, KATYLIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OJIHbL

MexaHnueckrne BOJHBI, yclaoBUsA pacnpocTtpaneHus. llepumoa. CkopocTh
pacrnpocTpaHeHusT W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HUuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOJspu3auus, AUPpaKuus,
unTepdepenius. CKOpOCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3€KTPOMAarHUTHBIX BOJIH. [IprMeHEHnE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEe/Ibl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasi JUAarHOCTMKA B TEXHUKE M MEIAULMHE, panap,
paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIO0IBHBIX BOJIH.



KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakxeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdeperiinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnionenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
pesoMIIEHUE, MOSIpU3aLns, AUPPaKIKsl, UHTEpPEepEeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pacHpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd ceera. ToueuHbIld HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcust cBera. CioHBIN cocTaB 0enoro ceeta. LBer.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMpaloIlMX U PacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
YcnoBust HaOMONEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, AUPPAKIMOHHAS PEIIETKA, TOISIPOUSI.

Jlemoncmpayuu

[IpssMOIMHENWHOE pacHpOCTPaHEHHE, OTPAKEHUE M INPEIIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepenimm cpera.

HaGmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.



HabGmronenue nonspusanum cBeTa.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol
N3MepeHnue rnokasaress NpeIoMIICHUS CTEKJIA.
HccnenoBanue CBOMCTB M300pakeHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBbHON TEOPHUH OTHOCHUTEIHLHOCTH

['panuiel  TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIICIMAIbHOM TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPruel U UMITYJIHCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTUs
ITOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMIyJbC (POTOHA.

OTtkpeiThe u ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue OuHITeiHa 1 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTINK, COJTHEUHAs: OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu morioumieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YPOBHSA JHEPruu Ha Apyrou. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

Bonnoselie cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
Jyalu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopa.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnrogenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOGmronenue muHeRYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOLIUE CIIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
panuoaktuBHoctH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  coctasa
panuoakTuBHOTrO wu3nMydeHus. CBoiictBa anb(a-, Oera-, ramMma-u3Iy4CHHS.
BiisiHre paguoakTUBHOCTH Ha )KMBbIE OPraHU3MBI.

OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mogens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino siapa. M3otomnsl.

Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnpie peakuuu. [leneHne u CUHTES SA€ED.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM PHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DJieMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dynaameHTanpHbIe B3auMOAeHCTBUSA. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBAa M IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, sigepHblil peakTop, aToMHasi bomo0a.

Llemoncmpayuu

CU€TurK MOHU3HUPYIOLINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otansl pazBUTUS acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bé3nnoro nHeba. Co3Be3ausi, sipKue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprun CosiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J TJIABHOM ITOCIEAOBATEIBHOCTU. BHyTpeHHEee cTtpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConaHua u
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaAX
TaJaKTHK.



Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3NydEeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/eNIeHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CEeBEpHOro MOIyIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, maner, Maeunoro Ilytu.

O0o0marmnee MOBTOpeHUe

Ponp ¢usmkn w  acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOW M 3THYECKON cepax AesTeIbHOCTH YEJOBEKa, POjb U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOM HayYHOU KapTHHE MUPA, pOJib PU3UUECKON TeopUun
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nuecKoil KapTUHBI MUpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHU O PUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHWE, HAay4YHbIA (hakT, TUMOTEe3a, (Pu3nyeckas BeTUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPHl M MX IIPOEKLIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DBJIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpe/eeHre MIONIaaAn MITOCKUX GUryp u o0bEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B JKUBOM Mpupojie, KosebaTeabHbIe
JNBH>KCHUS B )KMBOM MPHUPOJE, ONITHYECKUE SIBJICHUSA B KUBOW MPUPOAE, AEHCTBHE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHam3.

l'eocpagpua: MarHuTHbBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonoeusa: JHMHUM DIEKTpONEpEnad, TEHEPATOp IIEPEMEHHOr0 TOKa,
ANEKTPOJIBUTATENIb, WHAYKUHOHHASA II€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
coJIHEeuHas OGaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCid PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJIUIIMOHHBIM HEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PACHIMPEHUE KU3HEHHOTO
OIbITA W OMbBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJIe€HUHU B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
NEATEIBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAs 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyiero Gpusnueckon Hayke;

S) TPy10BOr0 BOCIIMTAHMS:

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBLHOW NMeATeTbHOCTH, B TOM
YHCIIEe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymyien mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3KUKYN Ha IPOTSKSHUH BCEH KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKON KYJIBTYPHI, OCO3HaHHE TJ100aIbHOTO
XapakTepa dKOJOTHIECKHUX TPooIIeM;

TUTAHUPOBAHKE U OCYIIECTBIICHUE ACUCTBUI B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUSA 11eJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEYECCTBA,

pacIlipeHre OIbITa JESITeIbHOCTH SKOJOTHYEeCKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIONINXCS 3HAHUH 10 (DH3HKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAHWE IIEHHOCTHM HAYYHOH JEATEIbHOCTH, TOTOBHOCTh B TIpOIECCE
U3ydeHUs  (U3MKK  OCYHIECTBIATh MPOSKTHYID H  HCCIEIOBATEILCKYIO
NeSITEIbHOCTh MHIWBUIyaTbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Ba3oBble Jjornyeckue AeicTBUA:
CaMOCTOAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MNpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3a/laBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN JEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe uccieaoBaTe/LCKHE 1eCTBUA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEU, KJIIOUEBBIMU IOHATHUSMHU U METOIAMHU
(bu3nYeCKO HAYKH;
BIIAJICTh HABBIKAMHU y4€OHO-HCCIICIOBATEIHCKON M MPOEKTHON JESITEIBHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOUCKY
METOJIOB pemieHusl 3a1ad (HU3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOOB IMO3HAHMS,
BJIAJICTh BHJAAMHU JICITEIBHOCTH MO TOJYYECHUIO HOBOTIO 3HAHMS, €ro
WHTEPIPETANNA, TPEOOPA30BAHUI0O M TPUMEHEHUIO B PA3NIMYHBIX yUeOHBIX
CUTYaIIUsIX, B TOM YHUCJIE TIPU CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISITh IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3a1ady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTelbCTBa
CBOMX yTBEPXICHUI, 3a]1aBaTh MApaMETPhl M KPUTESPHUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEHICHWS 3a7add  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 0O0pPa30BATEILHOMN
JESATSIIbHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKY;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIECHUBATH IPUOOPETEHHBIN OIIBIT,

yMETb TEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO/IbI M PEIICHUS,

CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.
Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMH TMOJyYeHUsS WHPOPMAIUU (PU3NIECKOTO COMCPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISTh IOUCK, aHAIU3,
CUCTeMATH3aIMI0 W HHTEpHpeTanuio WHGOpMaMU pa3IudHBIX BUAOB U (HopM
NIPEICTaBICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHH B PENICHUH KOTHHUTHBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHBIX
3amady  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  JITHYSCKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJACPKAHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3zHaYeHHsI THPOPMAIIUHU U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yalTu3allnu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YueOHbI€ TeliCTBHUS:

OCYIIECTBIISATh  OOINEHHWE Ha ypokax (U3MKM ©W BO BHE-YPOUHOM
JIeSITEIEHOCTH,

pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd ®  CMsT4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB M BO3MOXHOCTEH KaX/I0Tr0 WieHa KOJIJICKTUBA;

OPUHUMATh L€ COBMECTHOW  JIEATENbHOCTH, OpPraHM30BBIBATH WU
KOOPAMHHUPOBATh JNCHUCTBUSA MO €€ JOCTHKCHHIO: COCTaBIATh IUIAH JCHCTBHIA,
pacnpenensaTh poid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3ybTaThl
COBMECTHOU paboTHI;



OIIEHMBAaTh KA4ye€CTBO CBOEr0 BKJAJla M KaXXJOrO0 y4YacTHHMKA KOMAaHIbl B
001U pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3ULIHMH HOBU3HBI,
OpUTHUHAJIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJISITh MO3UTHUBHOE CTpPATErMYecKoe TIOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITH MO3HABATENIbHYIO JESTEIBHOCTh B 00JIACTH
GU3MKM U acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (POPMYIHUPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a]1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalHSIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO JPYAUIMU B 00JacTU
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JIEWCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYalluu, BHIOOpA BEPHOTO
peLIeHuUS;

YMEThb OILIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHUKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX I@IPU aHajJu3€ pe3yJbTaToOB
NEATEIIbHOCTH;

IPUHUMATD ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce TOCTHKEHMSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrPaMMBbl
no ¢Qusuke anIs YpPOBHS CpeAaHero ooOmero oOpa3oBaHHs y OO0yYaromIMXcs
COBEPILECHCTBYETCS AMOLIMOHAJIbHBII WHTEJIEKT, peANnoIararomii
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKITFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHE, CIOCOOHOCTh aJanTUPOBAThCA K
IMOIIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJSI M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTUMHU JIFOJIbMHU, 3200TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIbTATBI

K koniy obyudenuss B 10 kJacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POopMHpOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UUYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMATIbHAS CUCTEMa OTCYETa, AOCOIOTHO TBEPIOE TETIO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS Ta30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMIaJICHUE TEJ, IBIKCHHUE TIO OKPYXHOCTH, HWHEPIHS,
B3auMOJIelicTBUE Tell, MU dy3us, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKIECHUH ), TETJIOBOE
paBHOBECHE, HUCHAPEHHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIICHUE JABJICHUA T'a3a MPU €TI0 HArPEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAY MapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLIECCax,
AIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIKCHHE, HCIONL3Ys (DU3NYECKUe BEIMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHuia,
MMIYJIbC TE€JIa, KNHETUYECKAas JHEPrus, MOTCHUUAIbHAS JHEPIUsl, MEXAHUYECKAS
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OMUCAHWW TPABUIBLHO TPAKTOBATH
(GU3UYECKUIT CMBICIT HMCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS W CIUHMIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE aHHYIO (U3UYECKYIO BEIHYHMHY C IPYTUMU
BCJIUYMHAMMU;



ONUCHIBAaTh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJA M TEIJIOBBIE SIBIICHMUS,
UCTIONBb3Yysl (DU3MYECKHE BEJIMYMHBL: JABJIECHUE Tra3za, TeMIeparypa, CpeaHss
KMHETUYECKash HEPrUs XaOTUUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS HSHEprus, padoTa rasa,
KO3 PUIIMEHT TMOJEe3HOro JACUCTBUSL TEIJIOBOIO JBUTATelNsd; IPU OMNKUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MYECKUN CMBICT MCHOJb3YEMbIX BEJIUYUH, WX
0003HaU€HUS U E€OUHUIBI, HAXOAUTHb (POPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYI0 BETMYHUHY C IPYTUMH BEIHYNHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYUHBI: dJCKTPUUYCCKUN 3apsij,
ANIEKTPUYECKOE MOJIe, HANPSHKEHHOCTD MOJIs, MOTEHIIUAJ, PA3HOCTh MOTEHIIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS] W CIWHHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JAHHYI0 (U3UYECKYIO BEIUUYHUHY C APYTUMH BEIMUYUHAMY,

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Yys (PU3MUECKHE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMHUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHHMS MEXAHWUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHLNN CYNEPHO3ULIUNA CHUJI, HNPUHUMUII PABHONPABUS HHEPLUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON YHEPTUM TEIUIOBOTO JABMKEHHS MOJIEKYII C
aOCOIOTHON TeMImepaTypou, MepBhI 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIOBUS (TPAaHMIIBI,
o0JacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHUSI MAIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOTO WCIOJIH30BAHUS B
MTOBCEIHEBHOM KU3HU;

BBINIOJIHATh HKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB € HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBaTh TmpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOuUpaTh YCTaHOBKY M3 MPEIJIOKEHHOr0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYULIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

WCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3HYECKUMHU  BETUYMHAMHU  C
UCIIOJb30BaHUEM TMPSAMBIX U3MEPEHUHM, MNPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOTYYCHHON 3aBUCHMOCTH (DU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPa(PUKOB, AENIaTh BRIBOBI IO PE3yJbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOM
NESATEIbHOCTH C HMCMIOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;



pemiath pacu€THbBIC 3aJa4d C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCIOJb3Ysl (PU3MYECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoauMbIe I €€ pElIeHHs, TPOBOJUTh PAacCU€Thl U OLEHUBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYeHUS (PU3UUYECKOU BEIUYUHBI,

penaTh KaueCTBEeHHbIE 3aJa4l: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBICHUS y4eOHOW U HAyYHO-TOMYJSIpHON MHGOpMaIUy, MOTYYSeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH Cpejie;

paboTatb B TpYIINE C BHIIIOJHEHHEM pPA3JIMYHBIX COIMATBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpenesaTh OO0S3aHHOCTH U
IUTAHUPOBATh EATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K xonmy obOydyenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCA YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH HU
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS W3YyYEHHbIX (U3UUYECKUX MOJIEIEeH:
TOYEYHBIN AJEKTPUUYECKUIN 3apsif, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa MpU pEUIeHUU (PU3NYECKHUX
3a/ay;

pacro3HaBaTh (pU3MUeCKHe SBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBHs TOKa, B3aUMOJICHCTBHE
MarHuToOB, OJJIGKTPOMAarHUTHAas MHIYKUUS, ACHCTBHE MArHUTHOTO TIOJIA Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsf, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEIHOE pAcIpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTephepeHus, audpakuus U TOJSpU3ALMs  CBETa, AUCIEPCHUs] CBETa,
dbotoanekTpudeckuit 3gdexT (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas
PaANOAKTUBHOCTH;



OMKCHIBATh H3YYCHHBIE CBOWCTBA BEIECTBA (AJIEKTPUYECKHE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOAUMOCTb  pPA3NMUYHBIX  Cpel) U
AJIEKTPOMAarHUTHBIE SIBIEHUS (MPOLIECCHI), MCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, JJIEKTPUUECKOE HAIPSIKEHUE, AJIEKTPUYECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAsl CUla, padoTa TOKa,
UHAYKIHMS MarHuTHOro mojs, cwia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, DHEPIHsl 3JIEKTPUYECKOTO M MArHUTHOIO IOJIEW, MEPUOJ U YacToTa
KoieOaHuN B KoJeOAaTenbHOM KOHTYpe, 3apsii M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJeOaHWM, (OKYCHOE pacCTOSHUE H
ONTHYECKas CWUJla JIMH3bI, MPU OIMUCAHUHM MPABWIBHO TPAKTOBATh (HHU3MUECKUN
CMBICIT HCHOJB3YEMBbIX BEIUYUH, HMX OOO3HAUYEHHUA U EIAUHMIIBI, YKa3bIBaTh
GopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh W3YUYCHHbIE KBAHTOBBIE SBJIEHUS U THPOLECCHI, HCIONb3Ys
(u3nyecKue BENMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUO NOJTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, NpPU OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYEHHsS M E€IUHMIBI, YKa3blBaTb (OPMYJIBL,
CBA3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH,
BBIUUCIIATH 3HAaU€HNE (PU3MUECKON BEIINYUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHe
3aKOHBI M MPUHIUIMBL 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIILHOTO U MapajieIbHOrO
COEIUHEHHs] TNPOBOJHUKOB, 3akOoH Jlkoyms—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHHE DiHIITeiHa a1 (oTorddekra,
3aKOH COXpaHEHMs SHEPruu, 3aKOH COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpPAaHEHMs] MaccoOBOrO 4Mcia, noctynarel bopa,
3aKOH paJMOAaKTUBHOI'O pacmaja, pu 3TOM pa3inuydaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTUYeCKOE€ BBIPAXKEHHWE U YCJIOBMs (IpaHHULbl, OOJACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIIPaBJIIEHUE BEKTOpPA MHAYKLIUNA MarHUTHOTO 0JIS IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuibl JIopeHna;

CTPOUTb M ONMCHIBATH H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCIEPUMEHTHI MO MCCIAEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IPOLIECCOB C HMCHOJb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HM3MEPEHUN: HpPU HTOM
dbopmynupoBath MpobiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEIOKEHHOrO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BBbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLIEHKU MOTPELIHOCTEN U3MEPEHMUI;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX M3MEPEHUN: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKHUX BEJIMYMH B BUJIEC TAOJIHI] U
rpaduKoB, AeNaTh BHIBOABI [0 pe3ybTaTaM UCCIIEI0BAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW U MPOEKTHOM
NEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbBIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOuMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUYCHHUS (PU3HUUECKON BEIUYUHBL

peniaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
uH(OPMAIMOHHBIE TEXHOJIOTMH JJIsl TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TPEACTABJICHUS YU4EOHOW U HAyYHO-TIOMYJISIPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJTYyYaeMyto HH(popMaIuio;

OOBSACHATh MPUHIUMBI JEUCTBUS MAIIWH, MPHOOPOB H TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPpU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIIEeH Ccpejie;

paboTatb B TpYIINE C BHIIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYIIlbl, PaLUOHAIBHO paCHpEAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JACSTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBAaTHO OILEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAECMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoJsanuecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m —— Beero KOﬁHTpOJIbeIe l'IpﬁaKaneCKne 06PA30BATETBLHbIE
padoTsI padoThbI pecypeb
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 Bubmorexa HOK
) https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3nean 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
22 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps:/m.edsoorw/ 741572
Uroro no pazneny 18
Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexka [HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 htps-//m.cdsoo.rw/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuoreka [IOK
) Da3oBbIC MEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 DIIEKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
49 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK. TOKH B 12 1 bubnuoreka [IOK

Pa3IMYHbIX cpeliax

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




Uroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne n/m I;;fg;::f;::me PA3EI0B H TEM Beero Kontpoabnbie IlpakTuueckue gg;g? OOBB:TI:J)ILHH e
padoTbI padoThI pecypebi
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarnuTtHoe noje. JIeKTpoOMarHuTHast 11 1 3 bubnnorexa [HOK
AHYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexXaHU4ECKHUE U DIEKTPOMArHUTHBIE 9 1 bubanorexa [HOK
KOJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 1 bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Onriica 10 3 fﬁffﬁifﬁiggﬁfmw%
Uroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crieNMaIbHON TEOPUHU 4 1 Bbu6nuoreka [JOK
) OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bu6mmoreka [IOK
4.1 DJ1eMEHTHLI KBAHTOBOM OIITUKH 6 htps-//m.cdsoo.rw/7f41c97c
bu6mmoreka [IOK
4.2 Crpochne atoma 4 https://m.edsoo.ru/7f41c97¢
Bbu6nuoreka [JOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 15

Pa3nea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN




bu6mmoreka [IOK

5.1 DJIEeMEHTHI aCTPOHOMUU M acTPODHU3UKH 7 htps:/m.edsoo.rw/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHHE 4 ngg;;fg;gg}é f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuectBo yacoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bcero K06H TPOJBHbIC HpﬁaKanecxne u3ydeHusi oOpa3oBaTesbHbIE
padoThbI padoTsI pecypeb
®dusznKa — HayKa O IIPUPOJIE.
1 Hayunrie MeTg;L(LI nogHeIl)Hlfﬂ 1 Bubanorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlIero MUpa
Pons 1 MecTo ¢pu3uku B
) (hopMUPOBaHUHN COBPEMEHHOU 1 bubmmoreka [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOACH
MexaHndeckoe OBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO bubmuorexa [JOK
3 1
neroxkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPAMOJIIMHEHHOE 1 bubnnorexa [HOK
JIBU)KCHHE https://m.edsoo.ru/ff0c372¢
5 CBoOoaHoe majieHue. Y CKopeHue 1 Bbu6nuoreka [JOK
CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiiHoe 1BUXeHUE.
7 III]:I/DKGHI/IG Marte flanLHoﬁ TOYKH 10 1 Eubmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpunuun otHocuTenbHOCTH ["anumes.
8 I/Iﬁe IilnanLHHe CHUCTEMBI OTCUETA 1 Bubmorexa HOK
p o ' https://m.edsoo.ru/ff0c3be8
Ilepsbiit 3ak0oH HproToHa
9 Macca Tena. Cuna. [Ipunuun 1 bubnnorexka [HOK

Cynepno3uiuu cui. Bropoii 3akoH

https://m.edsoo.ru/ff0c3be8




HprotoHa i1 MatepuaibHON TOUKH

Tpetnii 3akoH HeroToHa 1151

bu6nmuoreka [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO TArorenus. Cuna

11 TsoKecTH. Ile pBaﬂ KOCMHYeCKast Bubmiorexa LIOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnnorexa HOK
TeJa https://m.edsoo.ru/ff0c3el8
Cunna tpeaus. KoaddbunuenTt tperuns.

13 Cuna CEH OTI/IBJIGI?I/I%)I r? )it I[BI/IE(GHI/II/I Bubmioreka LIOK

P P https://m.edsoo.ru/ff0c3{76
Teaa B )KUIKOCTH HJIN rase
IlocTynarenbHOE U BpallaTeIbHOE

14 JIBIKEHHE a0COIIOTHO TBEPIOTO TeEa. Bbu6nuoreka [JOK
MowmenT cunsbl. Ilnedo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEJIa
Nmnynbc maTepuanbHON TOYKH,

15 CUCTEMbI MaTEPUATIBbHBIX TOYEK. bubnnorexka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyibca. PeakTuBHOE TBUKEHUE
Pabora 1 MOIITHOCTH CHJIBL.

16 Kunernueckast sHeprust MarepuaabHON bubmmoreka [JOK
ToukH. Teopema 00 H3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn
[TorenimanbHas YHEPTHS.

IloTennuanpHast SHEPTUS VIIPYTO
17 nedo fm OBaHHoﬁlf I/}IIHEIYT Bubmorexa HOK
PMHP PYX ’ https://m.edsoo.ru/ff0c461a
[TorennmansHas SHEpPrUsi TeNa BOIU3U
MMOBEPXHOCTH 3E€MJIU
IToTeHnManbHbIE U HEMOTEHIIHAILHEIE
cibl. CBs13b pabOTHI
P Bbu6nmuoreka [JOK
18 HEMOTEHIINAIbHBIX CHJI ¢ N3MEHEHHEM

MEXaHHUYEeCKOM OHCPTHUU CUCTCMBI TCIIL.
3aKOH COXpPaHECHHSI MEXaHUYECKON

https://m.edsoo.ru/ff0c478¢c




SHEPTUU

19

JlabopaTtopHnas pabota
«UccnenoBanue cBsizu pabOTHI CUITHI C
W3MEHEHHEM MEXaHHUECKOW YHEPTUN
TeJa Ha IPUMEPE PaCTSKCHUS
PE3UHOBOTO KI'yTa»

20

KontponbHas paboTa mo teme
«Kunemaruka. Jlunammuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aMMOCHCTBHS YaCTHI] BEIISCTBA.
Mojaenu cTpoeHus ra3oB, XKUIKOCTEH
U TBEPIBIX TEN

23

Macca monekyn. KonuyectBo
Bemectra. [locTostHHas ABoraapo

24

TermtoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. [llkana temneparyp
Lenbcus

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcoutoTHas TeMiepaTrypa Kak Mepa
CpPEIHEW KUHETUYECKON SJHEPTUn
JIBIKCHHS MOJICKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlabopartopHnas pabora
«HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamM# COCTOSTHHS
Pa3pexKEHHOTO ra3za




N3omporieccrl B HaeaTbHOM Ta3e U UX

bu6nuoreka [JOK

29 rpaduuecKoe MpeCTaBICHHE https://m.edsoo.ru/ff0c570e
Buyrtpenuss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 cnocoObI €€ n3meHeHus. KomnuecTBo bubmuotexa [JOK
TEIIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJJHOATOMHOIO UJI€aTbHOTO
rasa
31 Buael rerionepenaun Bubmioreka LIOK
https://m.edsoo.ru/ff0c5¢36
| Ve e BuGorra 1O
P . https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AnuabaTHbI mpoiece
IlepBbIil 3aKOH TEPMOAVMHAMUKY U €TI0 bubnuoreka [IOK
33
MMPUMEHEHUE K U30IPOLIeccaM https://m.edsoo.ru/ff0c5efc
Heo0
| Ao e Busorea 101
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunmun nevicreus u KII/ TenmoBoi bubmuorexa [JOK
MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{
37 DKOJIOTHYECKHUE TIPOOTIEMBI
TETJIOHEPTETUKHI
33 Oo6o6matomuii ypok «MomekymsipHas bubanorexka [HOK
¢usuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MOJIIZ:KYJI}IPHESI ¢u3nka. OcCHOBBI bubmorexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI»
40 [TapooGpa3oBaHue U KOHICHCAIIHSI. bubanorexka [HOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOGCOIIOTHAsI 1 OTHOCUTEIIbHAS bubmuorexa [JOK

BJIAJXHOCTh BO3/yxa. HachleHHbIN

https://m.edsoo.ru/ff0c64d8




nap

Trépnoe Teno. Kpucrannuueckue u
amopdHbIe Tena. AHU3OTPOIHS

bu6mmoreka [IOK

42 CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
IImaBneHue U KpUCTAILIN3AIIHUSL.
43 VnenpHas Tennl())Ta nnaBneIL{IHﬂ Bubmorexa HOK
a ’ https://m.edsoo.ru/ff0c6708
Cybnumarus
Bbu6nmuoreka [JOK
44 YpaBHEHHE TEIIOBOTO OamaHca hitps://m.cdsoo.ru/f0c6820
OeKTpu3anys Tell. DIEKTPUICCKUI
45 3aps pI[BaI;I/I a DJIEKT que):cxnx bubmorexa [TOK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3apsa0B
IIpoBOomHUKYM, TUDJIEKTPUKHU U
46 H(?JI HOBO I;I:IHKI/I 3aK(I))H COXpaHCHUS Bubmioreka LIOK
YHPOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsiaa
BsauMmoeiicTBue 3apsinioB. 3aK0H
47 K JIOHaI[TOIIGIIHHﬁ I;JI'EKT HUYECKUU Bubanorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsy
Hanpsk€HHOCTB IIEKTPUYECKOro
48 nosist. [IpuHImn cynepno3unuun bubmmoreka [JOK
AJIEKTPUYECKUX MoJel. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota crt 2i1eKTpOCTaTHIECKOTO
49 nois. [loren I/IaJIpPaSHOCTB Bubmioreka LIOK
) 11 ) https://m.edsoo0.ru/ff0c6100
MOTEHIINATIOB
IIpoBOTHUKY U TUDIIEKTPUKH B
50 anpeKT I([)CTaTI/IIIG;ZéKOM HOIjIe Bubmioreka LIOK
P ) https://m.edsoo.ru/ff0c7018
JnanekTpuyeckas IpOHUIIAEMOCTh
" bubmuorexa [JOK
51 OnekrpoémkocTh. Konaencarop hitps-//m.cdsoo.rw/f0c7126
52 DneKTPOEMKOCTD MIIOCKOTO bubmmoreka [JOK




KOHJ/IEHCATOpa. DHEPrus 3apsHKEHHOTO
KOHJICHCATOpa

https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabora "M3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMIMPOBAIBLHOTO
ammapara, CTpyHHOT0 TIpUHTEpA.
DneKTpocTaTHYecKas 3aluTa.
3a3zeMJIeHHE IEKTPOIPHUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma J1st
y4acTKa LEeNu

56

[TocnemoBarenbHOE, TAPATIEIBHOE,
CMEIIaHHOE COeTMHEHHE
mpoBoAHUKOB. JIaGoparopHas padboTa
«3yueHne cMemaHHOTO COeTMHEHUS
PE3UCTOPOBY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

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

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUSI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCTh
COTPOTHUBJICHUS METAJIJIOB OT
TeMieparypbl. CBEpXIIpOBOAUMOCTh

60

DNEKTPUUYECKHUI TOK B BAaKyyMe.
CBolicTBa SJIEKTPOHHBIX MyYKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAS U

bu6mmoreka [{OK




MpUMECHas MPOBOAUMOCTh. CBOICTBA
p—n-nepexoza. [loaynpoBogHUKOBBIE
PUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacruiaBax 3JI€KTPOIUTOB.

bu6mmoreka [IOK

62 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 1 https://m.edsoo.ru/ff0c82ba
DneKTponan3
DNEKTPUUECKUN TOK B ra3ax.

63 CaMoCTOSITeNIbHBIN 1 1 Bbu6nuoreka [JOK
HECAMOCTOSITENBHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuYecKre mMpuodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubmmoreka [JOK
«INEKTPOUHAMUKA https://m.edsoo.ru/ff0c88be
KonrponsHast pabora o Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
3JEKTpUYECKU TOK. TOKkH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepshblii ypok. KonTponbsHas 1 bubmmoreka [JOK
pabota mo Teme "DnexkTpoaguHamMuKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHbIit ypok. O600a0mui ypok 1 bubanorexka [HOK
o temam 10 kimacca https://m.edsoo.ru/ff0c8f6c
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11 KVIACC

KoJsunyecTBo 4acos DJIeKTPOHHbIE
Ne aTa H(PpPOBbIE
n/n Tema ypoka Bceero Konrposbubie | Ipakriieckue il:;y‘leﬂml (Illﬁ[()l:ll;OBaTeJIbele
padoTbI padoThI pecypes
ITocTossHHBIC MATHUTHI U UX

1 B3anMoercTBHEe. MaruuTHoOE 1ojJIe. 1 Bbubmunorexa LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo0.ru/ff0c9778
MarHUTHOW WHIYKITHH
MarnuTHOe 1oJie TPOBOIHUKA C

) ToKOM. OnBIT DpcTeaa. | bu6nuoreka [JOK
BzaumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnuorexa [IOK
MAarHUTHOTO TOJIA KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBue MarHUTHOTO IIOJIS Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [IOK
«HccnenoBanne neucTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JleficTBMe MarHUTHOTO IOJIS Ha

5 JBUKYIIYIOCS 3apSDKEHHYIO YaCTULLY. 1 bubnuoreka [JOK
Cwuua Jlopenma. PaGota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas UHAYKIus. [1oTok

6 BEKTOpa MarHuTHOW uHAyKIuu. IJ1C 1
WHAYKIHHA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu dapanes
JlaboparopHnas padborta

7 «I/Iccﬁez[ogaﬂns SIBJICHUS 1 1 bubnorexa LIOK

N https://m.edsoo.ru/ff0cal50
AJICKTPOMArHUTHOU WHTYKITHH




NHnykTUBHOCTD. SIBIIeHUE
camouHaykuu. 9J1C caMOMHAYKLUH.
OHeprusi MarHUTHOTO MOJIS KaTYILKH €
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

TexHu4eckue ycTponucTBa U Ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJABUTATEIIb,
YCKOPHUTENH JIEMEHTAaPHBIX YaCTHII,
UHIYKIUOHHAs [1eYb

10

Ob6o06maromuit ypok «MarautHoe
ToJie. DIEKTPOMAarHUTHAS. WHITYKIIUS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbHast pabota mmo Teme
«MarsuTtHoe nozJe.
DneKTpOMarHUTHAsT UHIYKIIHSI

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAaHUYECKIE
Kosiebanus. ['apMoHMUecKue
KoJieOaHus. YpaBHECHUE
TapMOHUYECKHUX KOoIeOaHuH.
[IpeBpaiienue sHepruu

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

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
nepuojaa MajbIX KoJieOaHHid rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MacChl Tpy3a»

14

Koneb6arenbupiii KOHTYp. CBOOOHBIC
BHGKTpOMaFHI/ITHBIe KOHe6aHI/I$I B
UJICATLHOM KO0JIeOaTeTbHOM KOHTYpE.
AHaJ'IOI‘I/ISI Mexcz[y MEXAaHHUYCCKUMU U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

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

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

16

[IpencraBieHue o 3aTyxarnmx
KoseOaHusX. BeIHYKIEHHBIC

bubmunorexa LIOK
https://m.edsoo.ru/ff0cbb86




MeXaHuudecKue Kojiebanus. Pesonauc.
BBIHy)KZ[eHHBIe BHGKTpOMaI‘HI/ITHBIe
KOJIeOaHus

17

[TepemennsbIit Tok. CUHYCOMAATBHBIN
MIEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JIEHCTBYIOIEE 3HAUCHHE CUITBI TOKA U
HaIpsOKEHUs

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussocTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

19

YCTpolcTBO M TPAKTHUECKOE
MPUMEHEHHUE IEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOr o TOKa,
JIMHUM JIEKTponepeaady

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

20

OKOJIOTUYECKUE PUCKH IIPU
IPOM3BOJICTBE EKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPOIHEPTUU B TIOBCEAHEBHOM
KHU3HU

21

MexaHu4ecKkre BOJTHBI, YCIOBHSI
pacnpoctpanenus. [lepuon. Ckopoctsb
pacrpocTpaHeHHsI U JJTUHA BOJTHBIL.
[Tonepeynsbie ¥ MPOTOTHHBIE BOTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CkopocCTb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3ByKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHBIE BOJIHBI, UX
cBoMcTBa U cKopocTh. [lkama
3IEKTPOMArHUTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[TpuHIIUTIBI paTuOCBS3U U
TCIICBUACHUSL. Pa3BI/ITI/I€ CpeI[CTB
cBs3u. Pagnosokanus

25

Kontponbhas padota «Konebanus u

but6mmoreka [IOK




BOJIHBD)

https://m.edsoo.ru/ff0cc618

[IpsamonuHEHOE pacipOCTpaHEHUE
CBETa B OJIHOPOJHOM CpEE.

but6mmoreka [IOK

26 .
Todeunslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxeHus ceta. [loctpoenue buGnnorexa [JOK
. https://m.edsoo.ru/ff0cd4e0
n300paKeHHI B TUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblil bubmmoreka [JOK
YI'OJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaXKeHHUS
29 JlaGopaTtopHas pabota «M3mepeHue bu6nuoreka [IOK
[10Ka3aTelis MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenne n3obpaxkeHuii B
30 nunH3e. opMyia TOHKOW JTMH3BI. bubmaorexa LLOK
V BOTHICHIC TIHH3EL https://m.edsoo.ru/ff0cddle
JlaGopaTtopHnas pabota
31 «HccnenoBanue CBOMCTB
N300paKCHUH B JIMH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
3 6emnoro csera. LIer. JlaboparopHas
pabora «Habmronenue aucnepcuu
CBETa»
33 WnTepdepennus cera. Judpakuus bubnuorexa [IOK
cBeta. JlubpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6nuoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckre mpuOOphl U YCTPOMCTBA U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHHUS
36 I'panuiel mpuMeHUMOCTH bu6nuorexa [IOK

KJIaCCM4YeCKOU MexaHuKkH. [locTynarsl

https://m.edsoo.ru/ff0cf862




CIIelIMaIbHON TEOPUU
OTHOCUTCJIIBHOCTHU

OTHOCHUTEILHOCTh OIHOBPEMCHHOCTH.

bubmunoreka LIOK

37 3aMeJIeHre BPEMEHH M COKpaIEHUE https:/m.edsoo.ru/f0cfad2
JUTUHBI
p | e penmmcrl Bumorera LOK
TIBL. p https://m.edsoo.ru/ff0cfc68
MMITYJIbCOM. DHEPTHUs MOKOS
K §) O .
39 Ocronst cewanssoit Teoprt Bumiorera [IOK
1 p https://m.edsoo.ru/ff0cf610
OTHOCUTEIHHOCTH
40 ®otonbl. Dopmyna [1nanka. DHeprus Bbubmunoreka LIOK
U UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTkpsITHE U HCCIEN0BAaHNE
but6mmoreka [IOK
4l porosppexra. Omprrer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3 Y%
e B LOK
A ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porosrddexra
.0 I1. H.
43 ﬁ:g:eggae g?fliﬁzmeg;feb I elfcTBHE Bubmzorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHu4eckue ycTpoiucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
doTorsieMeHT, POTONATUHK,
COJIHEUHast OaTapesi, CBETOIUO]
45 Pemienne 3aga4 1mo Teme «QIEMEHTBI bubnuoreka [JOK
KBAHTOBOM OIITHUKHN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTIBITE
46 Pe3§ dopra 1mo paccesHUIO 0-4acTh bubmaorexa LIOK
pOOpA p 1. https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
47 IToctynatsl bopa bu6nuorexa [IOK




https://m.edsoo.ru/ff0dOafa

48

Wzny4yenue u noriomieHne GOTOHOB
IIPY [IEPEXO/I€ aTOMA C OJTHOTO YPOBHS
SHEPIUM Ha Ipyroil. Buasl criekTpos

bubmunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BomnHoBEIe cBOlicTBa YyacTUIl. BOJIHEI
ne bpoins. KopnyckynspHo-
BOJHOBOM Jyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YE€HUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI
Peszepdopna no onpenenenuto cocrasa
PaauOaKTUBHOTO U3TyYEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, ramma-
n3ny4yeHus. Bnusaaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacman.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3nyyesue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIpE.

S nepubie peakuuu. A nepHbii
peakrtop. [Ipo6ieMbl, TEPCIIEKTUBBIL,
AKOJIOTUYECKHE aCTICKTHI SIACPHON
SHEPTETUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUlbl. OTKPBITHE
no3uTpoHa. MeToIbl HAOMIOICHUS U
PEruCTpALMH 3JIEMEHTAPHBIX YaCTHL.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3auMoOJeUcTBUA. ENUHCTBO
($u3uUeCcKOil KApTUHBI MUPaY»

bubmunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro He6a. Co3Be3us,
SIpKHE 3BE3bI, TUIAHETHI, UX BUIAMOC
nemkenne. ConHeyHas CUCTEMA




56

Counuie. ConHeunast akTHBHOCTD.
Ncrounuk sneprun CosiHIA U 3BE3

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOM
MOCJIEA0BAaTENBbHOCTH. BHyTpeHHEE
cTtpoenue 38€371. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU U
sBorornu CoJIHIAa U 3BE3T

58

Muieunsiii [Tyte — nama [Manaktuka.
Ilonoxenue u ABHUKCHUC COJIHI_[a B
lNanaktuxe. ['anaktuku. Y€pHbIe
JBIPBI B gApax raJlakTUK

59

Bcenennas. Pa3zberanue ranakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl acCTpPOHOMUU

61

KonTponpHas padora «J1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM 1
ITHUYECKOU cepax AesiTeTbHOCTH
yeJioBeKa

63

O6o06maromuii ypok. Pois u mecto
(GHU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4HOUW KapTUHE MHUpa

64

O6o0matromuii ypok. Posb
buznueckoit Teopur B HGOPMUPOBAHUH
MPEACTABICHHUH O (HU3NIECKOM
KapTUHE MHUpa

65

Ob6o06maromuit ypok. Mecto
(bU3UIECKON KapTUHBI MUPa B 001IIEM




Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABICHUN O IPUPOAE

PesepBHBIi ypok. MarHutHoe 1ose.

66 1
DNeKTPOMarHUTHAsE MHIYKIIHSI
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIelUaIbHON TeOpuun 1
OTHOCHUTEIIbHOCTH

o | ombor Ko pus. | B LOK

p https://m.edsoo.ru/ff0d1784
acTpou3znku
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YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 kmace/ Msikumies .41, [lerpoBa M.A., Ctenanos C.B. u apyrue,
OO6111eCTBO C OTPAaHUUECHHOU OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBerieHne»

METOAUYECKHUE MATEPUAJIBI IS YUUTEJIA
Coopnuk 3anau no ¢usuke 10-11 xknace, A.Il.PeimkeBuy, JIpoda, Mocksa

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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