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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAmpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBbIE PE3YNIbTAThl OCBOEHHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusndeckoir reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEpPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUU UMHU YUYE€OHBIX UCCIEI0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM paloOHAIBLHOTO MPUPOIOOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBIAIOTCSA (Pu3uueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpUHM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0 B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
OpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4YaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca MCXOAS M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHaleHuss kabuHera ¢usuku. [lpu d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmMuCss yMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX M KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJIEHUH M TPOILECCOB B OKpYKArOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k MarepuansbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOEe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000OpyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B NporpaMMe Mo (PU3MKE KIIIOUYEBBIX JEMOHCTpAaIMil s
UCCIICIOBAaHMSI ~ M3YYaeMbIX SIBICHMA M  TIPOLECCOB, SMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe oOoOpymOBaHME ISl YYEHWYECKHX TPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paToOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxkeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha yPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHE  CHUCTEMBl  3HaAHUKH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
bu3NYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTaluuu HH(opmaiuu,
OTIpEENEHUS TOCTOBEPHOCTHU MOTYUYEHHOTO PE3yJbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHs YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHB) HA YPOBHE CPEIHEro OOIIEero
oOpazoBanust otBoautTcs 136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B HEIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJIaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NepeMeICHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHWs, IyTH H IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHoe  nBukeHue. JIBUKEHHE  MaTepUAIbHOW TOYKHA IO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamenus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmionenue aBukeHUs Tena, OPOIIEHHOrO TMOJ YrjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTH  ['amunes.  IlepBbii  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproToHA /U151 MaTepUaIbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUs yOpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECIMHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoanuecTBo TemnoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNIbHAs TEIJIOEMKOCTh BEIECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpEaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoleccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
kpuctaiuioB. Kuakue kpucrtaibel. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM [1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTtpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX

3apsAa0B. HpOBOI[HI/IKI/I, AUDJICKTPHUKN KW IIOJYIIPOBOJHHUKH. 3aKkoH COXpaHCHHUA
QJICKTPHUYCCKOI'O 3apsi/ia.
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B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH 3yekTpuueckoro mojs. [IpuHoun
CYyHEPHO3NULMU DJIEKTPUUECKUX MOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJIAL.

PaGora cun  anekrpocrarnyeckoro  mons.  [lorenuman.  PasHocth
NOTEHUHUAIOB. [IpOBOMHHMKM W JUANEKTPUKU B  DJJIEKTPOCTATUYECKOM  IIOJIE.
Jlnanexrprudyeckas MpOHULIAEMOCTb.

OnexkrpoémkocTs. KoHmeHcaTop. DNeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpPA.
OHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHudeckue yCTpoWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETp, dJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

B3anmonencTBre HaA3IEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTU4ecKas 3aIuTa.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOI'O KOHJEHCAaTopa OT IUIOMIAau
IIJJACTHH, PACCTOSHUASI MEXAY HUMH U JUAJIEKTPUYECKOU MPOHNUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHACHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuina Toka. IIoCTOSIHHBIN TOK.

Hampsoxenue. 3akon OMa 7151 y4acTKa LETH.

ONEKTPUYECKOE CONPOTUBIEHUE. YIEIbHOE CONPOTHUBIICHHE BEIIECTBA.
[locnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.

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

ONEeKTpOABMKYIAsl CHJIa U BHYTPEHHEE COIPOTHUBIICHHE HCTOYHUKA TOKA.
3akoH Oma 1 MOJTHOM (3aMKHYTOM) 3JIEKTpH4YecKol 1enu. KopoTkoe 3ambIkaHue.

OneKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBIICHUS METAJUIOB OT TeMIeparypsl. CBEPXIIPOBOIUMOCTE.

DIEeKTPUYECKUNA TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4KOB.

[TosrynpoBOJHUKH. CobcTBeHHas U IIpUMeECHas IIPOBOJIMMOCTh
noJIynpoBoIHUKOB. CBoMcTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPUOOPHI.
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DONeKTpUYeCKUid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYNPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne Cuiibl TOKa U HaIpSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHMS M MaTepuaa.

CMemaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe dBIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne cMEmaHHOI0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

HaGmronenue snektponnsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHs B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTKH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, TUMOTe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6oa, runep0oiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MMPOEKIMHA HA OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B KUBOU npupojae, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPENAUuH, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEJ, KUJIKOCTEH WU
ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTHUYECKAS AUCCOIMAIIUS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUN C HCHOJIB30BAaHHEM MEXAaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMIOJb30BAHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), IBUTaTelb BHYTPEHHEIrO
CropaHusi, napoBasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE DJIEKTPOTPUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArPEBATEIbHbBIC npuoOOPHI,
3IEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. In1eKmMpPoOMaZHUMHAA UHOYKYUSA

[locTtossHHble  MarHuThl.  B3auMmojeilcTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyHOMIT Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JMHUA MarHUTHOU
MHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE TMOJIe MNPOBOJHMKA C TOKOM. KapThHa nuHWNA WHAYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTtBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JIBUKeHHE 3apsyKeHHON YacTHUIbI
B OJIHOPOJTHOM MarHuTHOM moJje. Pabota cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAHW. OJIEKTPOABIXKYILAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHIAYKLIHH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHUuTHOM MOJIE.

ITpasuno Jlenua.

NHAYKTUBHOCTh. SIBIE€HME CAMOMHIAYKIMU. OJEKTPOABIXKYILAS  CHJA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTUll, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHJIBI MHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYWIKH C TOKOM.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOJICOAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuos, yactora, amrmuMtyaa u Qaza KoJeOaHUH.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKnuii MasTHUK. Y PaBHEHHE IapMOHUYECKHX
kosnebanuil. [IpeBpalienue 3Heprun Npu rapMOHUYECKUX KOJIEOaHUX.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJeOAaTeIbHOM KOHTYpe. AHANOTUs MEXIy MEXaHHYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
KosebaHus. PezoHanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA WU
HaIIPSHKCHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPIUU. DKOJIOTMUECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUS AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Llemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENBHOM CHCTEMbI (IIPYXUHHBIA WIH
MaTEeMaTHYECKUN MasiTHUK).

HaGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXACHHBIX KOJIeOaHUH.

Habmronenue pe3oHaHca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUS.

OcuwiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCIEenoOBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacmpocTpaHeHuss M JUIMHA BOJdHBL. [lomepedHble M NPOJOJIBHBIE  BOJIHBIL.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHME, MPEIOMIIEHHUE, MOJSIpU3aLus, udpakuus,
uHTepepenus. CKOpoCcTh dJEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHru4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, paznap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

HaOnronenue otpaxeHus: U IpeIoMICHUS MEXaHUYECKUX BOJIH.
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Hab6mronenue natepdepennmn u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHMil.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMIICHUE, MOJSIpU3alus, AUPPaKiys, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETA B
OJHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOIO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME W ONTHUYECKas cuja TOHKOM JuH3bL. [locTpoeHune uzoOpakeHUi B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. HWutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBINA almapaT, MHKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISPOUI.

Llemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[lonHOoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKE€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.
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[TosyueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.
HaOmronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl
H3mepenune nokaszaTess MpeJoMIICHUsI CTEKIIA.
HccnenoBanre cBOMCTB M300paKE€HUM B JIMH3AX.
HaOmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH

['panuupl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISL CKOPOCTHU
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIHCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHiTelHA s PoTtorddekra. «KpacHas rpaHuiia»
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHUYECKOE TMPUMEHEHHE: (OTOIJIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotoadekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHLI.
[InanerapHas moxpens aroma. [loctynmatel bopa. M3nydenue u moriyonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI 3HEPruM Ha Apyroil. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH aTOMA BOJIOPOJA.
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BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.
TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Llemoncmpayuu
Mopuenb onsita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTBI, JIOKA3bIBAIOIIME CIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrasa
panuoakTuBHOTrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramMma-u3ITy4CHHS.
Binusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHHas monens sjapa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M3otorsl.
Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacnaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€ED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIEPHOM SHEPTETUKU. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHON S3HEPTETUKU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMMHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBA U IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
CU€TUrK MOHU3HUPYIOLINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTHsI acTpoHOMUH. [IpuKkiagHOe U MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JBH)KECHUE.

ConneuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosHOAa W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3J TJIABHOW IIOCJIENOBATENBHOCTH. BHyTpeHHee crpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHUS O MPOUCXOXKACHUU KU 3BoItonnu CoJiHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBwxkeHue CoaHLA B
lNanaxtuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE ABIPHI B sAapax
raJgaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PenukToBOE M3MydeHHUE.

MacmrabnHas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUM.

Vuenuueckue nabnrooenus

HabGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/iesIeHUs MOJI0KEeHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponb ¢u3uku u acTpOHOMHUM B HIKOHOMHYECKOM, TEXHOJOTMYECKOM,
COIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKA, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4HOU KapTHHE MUPa, pOJIb PU3NUYECKON TeOpUn
B (QOpMUPOBAHMU TMPEACTABICHUN O (U3MUECKOH KapTUHE MHpA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEACTABJICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenue xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OHOJOTHU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meoxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: sIBJICHUE, HAay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
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MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TMPU3HAKU TMOAOOUS TPEyrOJIbHUKOB,
ompe/elIeHUE TUIONIAIN ITOCKUX GUTYp M 00BhEMA TElL.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KonebaTenbHbIC
JBUKCHHSI B )KMBOW MIPHUPOJIC, ONITUYCCKUE SBJICHUS B )KMBOW MPHUPOJIE, ACHCTBHE
paJnaluy Ha KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITMYECKAsI CTPYKTYypa TBEPABIX
TeJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaIIn3.

l'eocpagpus: MarHUTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEICKA3aHUE 3EMIICTPSICCHU.

Texnonocusi: NWHWAM BJEKTpONEpenady, TeHepaTop TMEPEeMEHHOTO0 TOKa,
AJIEKTPOJIBUTATENh, WHAYKIIMOHHAS TI€4Yb, pajap, pPaauONpUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HAPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,

npUCyIIero (pu3nyeckoil HayKe;
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S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUMN JESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHSIMH W METOAAMHU
buznuecKoil HayKu;

BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITeIbHOCTH
B 00acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOOB pPELICHHs 3a1a4 (PU3NYECKOTO COJACPXKAHMS, NPUMEHEHHMIO Pa3IMyHbIX
METOJIOB MIO3HAHUS;

BJaJeTh BUAAMH JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHbIX Y4eOHBIX
CUTYallUsIX, B TOM YHCJIE IPH CO3AaHUU YUeOHBIX MMPOEKTOB B 00JaCTH (PU3UKH;

BBISIBIISATh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIIBUTATh TUINOTE3Y €€ pEeLICHHUs, HAaXOAUTh apryMEHTHI IS JOKa3aTesIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHBIE B XOJ€ pEIUICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUYECKyI0 00IacTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/IbI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMH MOJy4YeHHUS WH(GOPMALUU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISATh IOUCK, AaHAlu3,
CHCTEMAaTH3alMI0 M HMHTEPIPETalnio HH(GOPMAIMM Pa3IMYHBIX BUAOB U (popm
IpEeCTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJOTHI B PELICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4 Cc coOmoJeHMeM TpeOOBaHUI APrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B pa3IUYHbIX (hopmarax c
y4€TOM HazHa4yeHUs WHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUPAsi ONTUMAIIEHYIO
(dbopMy npeacTaBIeHNUS U BU3yaTH3aIIH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:
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OCYIIECTBIISATH OOIICHHE HAa yPOKaX (PU3UKU U BO BHEYPOUHOH AESITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CHUTyalludi W CMsT4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JCHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenenarth pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOU paboOTHI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKThI, OLECHUBATH MAEHU C IO3ULUHAH HOBU3HBI,
OPUTMHAIIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PerysiTuBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIbHYIO AESTENBHOCTh B 00JacTH
GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] pacUETHBIX M KaueCTBEHHBIX
3aJ]1a4, IJIaH BBINOJIHEHUSI PAKTUYECKON padOThI C Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaThH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HPYAULIMUA B 00JacTH
(M3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBbHOCTD,

OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;
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BIAJIETh HAaBBIKAMH  IIO3HABATEIbHOW  pe(JIeKCMH KaK  OCO3HaHUS
COBEPIIAEMBIX JEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUI;

UCIOJIb30BaTh MPUEMBI peduieKCUn AJIs OLIEHKU CUTYaIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATh PEIICHHs 10 WX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHajlu3e pe3yabTaToB
NesITeTbHOCTH;

IPUHUMATD ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTyMEHTHl JIPYTHX IIPH aHalu3e pe3yJIbTaToB
JeSITeTbHOCTH,

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mporuecce nocTKeHUs! TUYHOCTHBIX PE3YJbTATOB OCBOCHMS IMPOrPaMMBbI
no ¢Qusuke AN YpPOBHS CpeAHero oOimero oOpa3oBaHHs y OOyYaromMXcs
COBEPILICHCTBYETCS IMOIMOHAIBHBIN UHTEJUICKT, Ipe/IoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHWE, BUJIETh HAINPaBJICHUS Pa3BUTHs COOCTBEHHOI SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHS, BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
HYMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpeMIIEHHE K JTIOCTHKEHUIO LEIH U
ycIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JICWCTBOBATH HMCXOJIS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
JpyTruX, YYWUTBIBaTh €ro MpHU OCYIIECTBICHUUM OOLIeHHS, CHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMATBHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3a00TUTKCS, IPOSIBIISTh MHTEPEC U Pa3peiaTh KOH(IUKTHL.

ITPEAMETHBIE PE3YJ/IBTATDBI
K xonumy oOyuenus B 10 kyacce npeaMeTHbIE pe3yJbpTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:
JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnU (PU3NUECKUX 3a]1ay;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHHS BEIECTBA U
NEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KEHHE TI0 OKPY)KHOCTH, HWHEpLHs,
B3auMoJielicTBUE Tel, Tuddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIAXKIESHUH ), TETNIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCALUS, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPHITOM
cocyle, CBsI3b MEXIy MapamMeTpaMud COCTOSIHMS Ta3a B H30Ipolieccax,
AJIEKTpU3AIUS TEJl, B3aUMO/ICHCTBUE 3apsJIOB;

OTIMCHIBATh MEXAHWUYECKOE NIBIDKCHHE, WCIIONb3Yys (PU3NYECKHUe BEITMYWHBI:
KOOpAMHATA, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, macca Teja, cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHIHUAIbHAS SHEPIrUsi, MeXaHU4ecKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(GU3NYECKUIT CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BCIIMYNHAMU;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCTIONB3Yyd (U3WUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3za, TeMmIleparypa, CpeaHss
KMHETHYECKasi SHEPrUsl XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBaJApaTUUHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOO (PUIMEHT TMOJE3HOTO JCWCTBUS TEIUIOBOTO JIBUTATEINSA;, IIPH OINKCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUN CMBICI HCIHOJIB3YEMbIX BEIWYMH, HX
0003HaYEHHUSs W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(bU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIMUYNHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SIBJICHUS (IIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYUHBI: JIEKTPUICCKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIUAN, PA3HOCTh MTOTECHIMAJIOB;
NPy OINHCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYCHMsS] M CIUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHHY C APYTUMH BEIMYUHAMU,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHLHKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHUYECKOW OHHEPruu, 3aKOH COXPaHCHUS MMITYJIbCa,
HNPUHLUN CYNEPHO3ULUA CHUJI, HPUHIUII PAaBHOMNPABUS HHEPIUAIBHBIX CUCTEM
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OTCU€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHU TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIIepaTypoM, MEpPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
IEKTPUYECKOro 3apsfa, 3akoH KylloHa, Npu 3TOM pasiavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIbL,
00JacT) NPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX H3MEPEHUN, MPU 3TOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOIO OOOpYAOBAaHHSA, INPOBOAUTH OIBIT U
(opMyJIMpPOBATh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (QU3NYECKUMHU  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢uKcHpOBaTh PE3yNbTAaThl IMOJYYCHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYUH B
BUJIE Ta0nuIl U rpaMKOB, AENIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS,

coOiroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax Y4eOHOIro SKCIHEpPUMEHTa, Y4eOHO-MCCIENI0BAaTENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BAHUS;

pemate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIHI,
HEOOXOUMbIe N7l €€ pElICHUs, MPOBOJUTH pPacuéThl M OICHUBATh PEaTbHOCTD
MOJIy4YEHHOT0 3HaUY€HUs (PU3HUECKON BEITMYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUUBYIO
LIEMIOYKY PACCYKIEHUN C ONOpPOM Ha WU3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue SBICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTaBICHUs y4€OHOW M HAay4yHO-NOMYJISIPHON MH(pOpMALMK, MOJIYYEHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHAJIN3UPOBATh MOIydaeMyr0 HH(OpPMALINIO;
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IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
11 obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTathb B TpYIINE C BBHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH pabOTy TPYIIbl, PaLUOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENLHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
$u3nYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUS W3YyYEHHBbIX (U3UYECKUX MOJIENeH:
TOYEUYHBIN AJIEKTPUUECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UUIECKUX
3aJ1ay;

pacno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN U KBAHTOBOUW (DU3UKH: 3IEKTPUUECKasi IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, OJJIGKTPOMAarHUTHAas MHIYKUUSA, ACHCTBME MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMKCS 3apsl, 3JEKTPOMArHUTHBIE KoJeOaHusd U
BOJIHBI, TPSIMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus U TOJSApU3ALMS  CBETa, MAUCIEPCHUs CBETa,
dotoanextpudeckuii 3hdext (poroaddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE
JUHEMYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
paziioaKTUBHOCT;

OMUCHIBaTh H3YUYEHHBbIE CBOWMCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  NPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HMCMONb3ys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUYECKOE HANPSIKEHHUE, AIIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cuia Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTD
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
Koje0aHUN B KoJeOaTeNTbHOM KOHTYpe, 3apsili M CHja TOKa B Mpollecce
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TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHUYECKAs CHUJa JIMH3bI, MPU OIMUCAHUM MPABUIBHO TPAKTOBAaTh (HU3MUECKUN
CMBICIT HCHOJB3YEMBIX BEIWYUH, HMX OOO3HAUYEHHUS U EIAWHMIIBI, YKa3bIBAaTb
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (PU3MYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYMHAMU;

ONKCHIBATh M3YyYEHHbIE KBAHTOBBIE SBJIEHUS MW TMPOLECCHI, HCIOIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUO NOJIypaciaaa, SJHEPTUs CBSI3U
aTOMHBIX $J€p, IPU OINUCAHUU INPABUIBHO TPAKTOBaTh (U3NUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M E€IUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABICHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI U NMPUHLUIBL: 3aK0OH OMa, 3aKOHBI IIOCJIE0BATENBHOIO U MapaJIeIbBHOIO
COCAUHEHHsI TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKLUHU, 3aKOH MPSIMOJIMHEWHOIO PAacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXPAaHEHUS HDHEPIUH, 3aKOH COXPAHEHUS HUMIIYJIbCA, 3aKOH COXPaHEHUs
IEKTPUYECKOTO 3apsA/a, 3aKOH COXPaHEHWs MAacCOBOI'O YMCIIA, MOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBHs (IpaHHUIbI, OOJACTH)
PUMEHUMOCTH;

ONPEIENATh HAIIPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOIO MOJIS IPOBOJHUKA
C TOKOM, cuiiel Ammnepa u cuisl JlopeHna;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SBJICHUNH U
IIPOLIECCOB € HCIIOJIB30BAHUEM IPSMBIX M KOCBEHHBIX H3MEPEHHMH: IIPU ITOM
dbopmynupoBath MpobOiieMy/3amadyy HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTrh YCTaHOBKY H3 MPEUIOKEHHOTO0 O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOJIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX M3MEPEHMM: TpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUZAE TAOIMI] U
rpa(uKoB, AeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;
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coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemary pacu€THble 3aJadd C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (hU3MUECKHUe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYJIHL,
HEOoOXOUMBbIE NIl €€ pelIeHUs, NMPOBOAUTh Pacu€Thl M OLICHMBATh PEAJbHOCTH
HOJIy4EHHOT'0 3Ha4€HUs (PU3NMUECKON BEITUNUUHBL;

pelaTh KaueCTBEHHbIE 3a7aui: BbICTPAUBATD JIOTHYECKU HEPOTUBOPEUUBYIO
LENOYKY PacCyXJCHUH C OMOpOM Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  IMpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(POPMALMOHHBIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TOMYJISIPHON MHGOpMaIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyto HH(POPMALIUIO;

OOBSACHATH TPHUHIUMBI JEHCTBUS MAIUH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOI0 UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B MOBCEAHEBHON >KU3HU
Ui oOecrieueHus: 0€30MacHOCTH MPU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpACHpENEsaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBATHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps+//m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa OK

https://m.edsoo.ru/7f41¢c97c¢c
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bubmunoreka LIOK

4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIEE IOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IpuUpoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa [OK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OBUXKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO | bubmoreka [IOK
nBwxeHus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpSIMONIMHENHOE | Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOomHoe majieHne. Y CKopeHue | bubnuotexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK
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HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cuil. Bropoit 3akox Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa ast MaTepuanbHON TOYKU

10 Tpetuii 3akon HeroToHa miis bu6nuoreka [IOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarensHoe U BpaliaTreiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cumnsl. Ycenous https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOIO Teja
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [ToreHunanbHas dHEprus. Bu6muotexa [JOK
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[TorennumanbHas 3HEPTUs yupyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponsHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
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u e€ usmepenue. Illkana remneparyp
Lenbcus

Wneanpuerii raz 8 MKT. OcHOBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPTUU bu6nuoreka [IOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlanbToHA. ['a30BbIEe 3aKOHBI
JlaboparopHas paboTa
73 «ccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Trazay
29 H3onporneccsl B UACAIBHOM ra3e U UX bu6nuorexa [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
30 crroco0n! e€ m3meHeHus. KoanyaecTBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPIusi OJJHOATOMHOT'O UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotsl npu bubnmorera LOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpoiece
1 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO bu6nuoreka [IOK

pUMEHEHHE K U30IpoIieccaM

https://m.edsoo.ru/ff0c5efc
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HeoGpaTumocTs nporeccoB B

34 npupone. Bropoii 3akoH bubmorexa [IOK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun nevicreus u KI1J1 remoBoit bubnuoreka [JOK
MallAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckue mpoodIeMbl
TETJIOOHEPTETUKH
18 O6o6mmaromuii ypok «MolekymsipHast bu6nuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTtponbHas pabota mo teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCAIHUS. Bu6muotexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHTEJIbHAS
41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa OK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
47 amop(HbIe Tena. AHU30TPONHUS bu6nuoreka [IOK
CBOMCTB KpUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c65{0
Kpuctauibl. COBpeMEHHbIE MaTepHUaIIbI
[TnaBieHue M KpUCTAIIA3AITHS.
43 VYV nenbHas TEII0Ta MJIaBJICHUS bubmorexa OK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 v 0
PABHEHHE TEILTIOBOTO bajatica https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3anus Tell. DIEKTPUUECKUN bubnuoreka [JOK
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3apsn. [IBa BU1a SIEKTPUYECKUX
3aps/10B

https://m.edsoo.ru/ff0c6bcc

[IpoBOHMKH, TUDTIEKTPUKH U

46 IIOJYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmorexa [OK
yrip ' p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kymona. TodeuHbIH 3IeKTPHUECKUH bubmmorexa [OK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHnun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCKOTO
49 nonsd. ITorernman. Pa3zHocts bubmorexa LIOK
) At https://m.edsoo.ru/ffOc6f00
MIOTEHIIMAIIOB
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubnnorexa LIOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubmunoreka LIOK
51 OnekTpoéMkocth. KonaeHncaro
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIJIOCKOTO
52 KOHJEeHCcaTOpa. DHEPrUs 3apsKEHHOTO buGnnorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3EKTPOEMKOCTH KOHJIeHcaTopa”
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMUPOBAJILHOTO

amrmapara, CTpyHHOTO IpUHTEpa.
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DneKTpocTaTHYecKast 3allnTa.
3a3eMIIeHHE 3JIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa [enu

56

[MocnenoBarenbHOE, MapaienbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3ydeHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIITHOCTB AIMEKTPUUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

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

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblil ypok. KonTposibHas
pabora o Teme "InexkTpoauHamMuka' /
Bcepoccuiickas mpoBepouHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«OnexTponuHamukay / Beepoccuiickas
npoBepovHas paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTD
COTIPOTUBJICHUS METAJIJIOB OT
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teMiiepaTypbl. CBepXIIPOBOIUMOCTh

DIIEKTPUUYECKUH TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U

63 IIpUMeCcHas MPOBOAUMOCTb. CBOICTBA | bubmmoreka [JOK
p—n-nepexona. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DJIEKTPUUYECKUH TOK B pacCTBOpax v

64 pacriaBax 3JIEKTPOJIUTOB. | bubmmoreka [JOK
DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEeKTponun3
DNEKTPUYECKUM TOK B ra3ax.

65 CaMOCTOSITeNIbHBIN U | Bbubmunoreka LIOK
HECAMOCTOSITENbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKTpudecKre npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 Bu6muotexa [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTtponsHas pabora o Teme

67 «Qnekrpocraruka. [locTosHHbII | Bu6muotexa [JOK
3JIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHeIil ypok. O000Iar0Omuii ypok 1 bu6nuoreka [IOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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11 KIIACC

KouaunyecTBOo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoapupie  Mpaxruyeckue i[:;jennﬂ :)l;l[()l:ll;(())li;feﬂbﬂble
padoThI padoTsI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMoOAeicTBHE. MarHuTHOE IIOJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MarsuTHO€ 1oJie TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexka [HOK
B3anmopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «M3yueHnue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHnast pabora | | bubmmoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmmoreka [IOK
Cuna Jlopenna. PaGoTa crib https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpoMarauTHas HHAYKIUs. [loTok 1

BEKTOpa MarHUTHOU uHAyKuuu. 31C
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WHIYKIHAU. 3aKOH AJIEKTPOMArHUTHOMN
nnaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanne sSBICHUS
AJIEKTPOMArHUTHON MHYKIIAW»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSSHHBIE MAIHUTBI,
AEKTPOMArHUTHI, FIEKTPOABUTATENb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIOUOHHAA MCYb

10

O6o00maromuii ypok «MarautHoe
moJie. DIEKTPOMAarHUTHAS WHIYKIIHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHuTHasE MHTYKIIUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHYECKUE
Kosebanus. ['apMoHnUeckue
KosnebOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»
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14

Konebarenbubiit koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KoJieOaHNs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexy MeXaHHYeCKUMH U
ANIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHECHHS YHEPTUHU B HICAITLHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHUYeCKHe KoacOanus. Pe3oHaHc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJIeOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHsbIil Tok. CUHYCOUJAIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaAIPSKEHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON IHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOrO TOKa,
JIMHUU 3JIeKTpoliepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
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QJICKTPOSHCPIUU B HOBCGI[HGBHOﬁ
KHU3HHU

MexaHnuueckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21 pacupoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOOJIbHBIE BOITHBI
2 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubanorexka [HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoKcTBa U ckopocTh. [lkana bubmorexa [TOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIuOCBA3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus
25 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
2 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
ToudeuHbIil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
)3 BHYTpeHHee oTpaxeHue. IIpenenpHblit bubmmoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlaGopatopnas pabora «M3mepenue bubmmoreka [IOK
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MOoKaszaTeJisd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenue n3obpakeHuil B

30 muH3e. DopMyna TOHKOM JTUH3BI. bubmmorexa LHOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
JlaboparopHnas pabota
31 «HccnenoBannue cCBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L{er. JlTabopaTopras
pabora «HabmroaeHue aucnepcun
CBETa»
3 Wutepdepennus cera. Audpaxius bubmmoreka [IOK
ceta. [ludpakiuonnas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0ctf02e
15 OnTuyeckne MpruOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS
['paHUIBI TPUMEHHUMOCTH
16 KJIaccuueckoi MexaHuku. [loctynarsl bubmmoreka [JOK
CIIEIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHne BpPEMEHH U COKpaIlleHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0cta42
JUTHHBI
DHeprus U UMIYJIbC PESITHBUCTCKOM
38 yacTUIbl. CBSA3b MACChl C SHEPrUei 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsl TOKOS
39 Kontponbnas padota «OnrTuka. bubmuorexa [JOK
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OcHOBBI cIelIMANIBHON Teopun
OTHOCHTEIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyna [1nanka. Jneprus

bu6mmoreka [IOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 10K
HOIMoTEKA
41 .0 A.T.
porosddexra. Ombrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa nq;)l(bti)OToaq);eKTa bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddexra
Hasnenue ceera. Onwitsl [1. H.
43 JlebGeneBa. XMHYECKOE NEHCTBUE buGnnorexa LIOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTUYECKOE IPUMEHEHHUE:
44
¢dboTosrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOIUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKHUY https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa [TOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJieab aToMa
Bbu6nuoreka [JOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0d0afa
Wznyduenne u niornomieHne GoTOHOB
48 i I/I}ll'Iqe exoe aTOMEIIH co H(()bro OBHS bubmorexa LIOK
P pexol . g P https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
49 BonnoBbie cBOlCTBA yacTuil. BOJHBI bubmuorexa [JOK
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ne bpoinst. KopnyckynsipHo-
BOJIHOBOM nyanu3M. CIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOT'O U3JTYUCHUA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3JydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIE
OpPraHU3MBI

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otomnbl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydeHue

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

53

DHeprusi CBS31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. MeTronbl HaOMIOACHUS U
PErucTpanyy dJIEMEHTApHBIX YaCTHLI.
Kpyrastit cton «@yH1aMeHTalIbHbIE
B3auMOJIeCTBUS. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTHS ACTPOHOMMUH.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUHM. Bun
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3BE31HOrO HeOa. Co3Be3us, ApKHUe
3BE&3/1bI, IUIAHETHI, HX BUIUMOC
nprmxenne. CoTHEeYHas cHcTeMa

56

Connue. ConHeyHasi aKTUBHOCTb.
Ncrounuk sHeprun CosHua u 3BE31

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
MOCIEN0BAaTENbHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtonnu CoJiHIA U 3BE3]

58

Muneunsiit [Iyte — Hama [Manaktuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IApax rajlakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznyudeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponpHas padora «D1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pois dusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH cdepax AeaTeTbHOCTH
YyesjoBeKa

63

O6o0maromuii ypok. Pois u mecto

51




($U3MKU ¥ ACTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o6maromuii ypok. Ponb
¢uznveckoii Teopuu B HopMUpOBaHUH
MpeJCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

65

O6o06maromuii ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 001IEM
ps1y COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE TIOJIE.
DNeKTpOMarHuTHas UHAYKINS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPHUH
OTHOCHUTENIbHOCTH

68

Pesepnbiii ypok. KBanToBas ¢pusuka.
DneMeHTHl aCTPOHOMUU U
acTpodu3uku

Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIHUalbHas CHUCTeMa OTCuYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJEIINA CTPOCHMS ra30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJICKTPUYECKUU 3apsii — IPU PpELICHUU

buznuecKux 3aaa4d

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBMKEHUE, CBOOOIHOE TaJleHUe
TeJN, JBWKEHHE 1O OKPYXHOCTH, WHEpLUs, B3aHUMOJCHCTBHE TEI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHe o00BhEMa Tenm Tpu  HarpeBaHHH
(oXJTaXX/IeHNHN), TEIUIOBOE paBHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a MPH €ro HarpeBaHWU B 3aKPBITOM COCY/E,
CBSI3b MEXAY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipoleccax;

AJIEKTPU3ALNS TEN, B3AaUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOIb3ys (U3HUEcKue
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETUYecKas DHEprus,
MOTEHLIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHUs W EAMHUIBI, HAXOAUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIJIOBEIC
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SABIICHUS, UCHONB3YyS (U3MUECKHE BEIWYHUHBI: JaBJICHHE Trasa,
TEMIIepaTypa, CpEeAHsAs KHHETHYECKas DJHEPrus XaoTH4YECKOIo
JNBH)KEHUS MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHs »HHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBHTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICI
UCIIOJIb3YEMBbIX BEJIMYHMH, UX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUUECKUE CBOWCTBA BENIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TIOJIS, TMOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OINMCAaHHWH TIPAaBUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIBb3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHUIBI; YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKHUE TMPOLECChl U  SIBICHUSA, HCIOJb3YS
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM DHEpIuH,
3aKOH COXpaHEHUsl UMITYJIbCa, MPUHLIUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
paBHOIIpaBUs HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEM KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUKEHHSI MOJIEKYN C
aOCONFOTHON TeMIepaTypoi, NEPBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 53ToM
pasnuyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)KEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS MX 0O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MIPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (dopmyaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYHMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U
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HCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIIHMYHHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYMH B BUJIE TAaOIUIl U TPadUKOB, JI€7IaTh BBIBOJIBI 11O

pe3yabTaTaM HCCICI0OBaHNA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OSKCIEPUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ peIeHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAUCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MNpU  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpETAllMd M TPEJICTABICHUS y4eOHOM W HAay4HO-NOMYJISIPHON
uHpOpMalUY, TOJYYEeHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOJIy4aeMylo HH(OPMALIHIO

10.16

[IpuBoauTE TpUMEpHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 7151 o0ecrieyeHns 0€30MacHOCTH pU 0OpalleH!H ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIA COXPAHCHMs 3I0pPOBbs H

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeacsiarTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalUsiX, aJIeKBaTHO OIIEHUBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pellIEeHHEe paccMaTpUBaeMoi mpoodieMbl
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11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

11.1

JIeMOHCTpHpOBAaTh Ha MpUMepax pojlb U MecTo (HU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKH U TEXHOJIOTHUW, B MPAKTUYECKON AEATEITbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YYEHHBIX (PU3MUECKUX MOJICTICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, siAepHast MOJIENb aTOMa, HyKJIOHHAas

MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NYeCKHX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JIEUCTBUSA TOKa, B3aUMOJICVICTBUE MAarHuToOB,
ANEKTPOMATHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U JABWXKYIIMHICS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUS CcBeTa, (OTOAIeKTpudecKuil dhdexT
(botorpdexTt), cBeTOBOEC MaBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaarOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBa  BellecTBa  (IJIEKTPUYECKHE,
MarHuTHbBIE, ONTHYECKHE, DIEKTPUIECKYI0 MPOBOANMOCTE Pa3IMYHBIX
Cpell) © DJJIEKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCHOIb3Ys
¢usznyueckre BENWYMHBL:  JJCKTPUUECKUH  3apsal, Ccuila ToKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh noteHnuanoB, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
oy, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPTUsl AJIEKTPUYECKOT0 M MArHUTHOTO MOJel, Mepuoj U YacTtoTa
KosebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MpoIlecce
TFapMOHUYECKHUX JIEKTPOMATrHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosiHue U OINTHUYECKas CWia JMH3bI;, MPU OMHMCAHUU MPABUIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HAYCHHUSI W EUHHIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

AAaHHYIO (1)I/I3I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCIUNIYNHAMUA
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11.5

OnuceiBaTh N3y4YEHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(U3UYEeCKHEe BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBl W 4YacTOTa CBETa, SHEPruss M HMIOyJIbCc (oToHA, Mepuon
rojypacnajaa, SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICI UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYCHMS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3Ha4YeHHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3MYECKHE TMPOLECChl M  SBICHUS, MHCIONb3YS
¢usznyeckue 3aKOHBI M NOpUHOUIOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJbCa, 3aKOH COXPAaHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro uucia, mnocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MNOph OSTOM pa3inyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIIBEI, 007IACTH) TPUMEHHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIlpaBJICHUC BCKTOpa HWHAYKIHWU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMmiepa v cuibl JlopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BEIONHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTH TpoOJIeMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHus, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBIATh TpsIMbIE W KOCBEHHBIE W3MEpPEeHHs] (PU3UIECKIX
BEJIMYMH; MpPHU 3TOM BBIOMPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C HCIOJIb30BAHUEM
NpSAMBIX ~ U3MEPEHUH; IpU OITOM KOHCTPYHUPOBAThb YCTAHOBKY,
¢buKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJE TaOJIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 Pe3yiIbTaTaM

Hucciaca0oBaHus
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11.12

CobmiomaTe mnpaBuia 0O€30MAaCHOTO TpyAa TMpU  MPOBEACHHUH
UCCIICIOBAaHUH B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
MCCIIEI0BATEIbCKON M MPOEKTHON JESTEIBHOCTH C MCIOIb30BAHUEM

M3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Yd (pU3MYecKkrne 3aKOHbI M TPHHLUIB], Ha OCHOBE aHalIN3a
yCIOBHSI  33/la4d  BBHIOMpATh  (U3UYECKYIO MOJENb, BBIICIATH
¢usnveckre BETMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ peIIeHHs,
IPOBOANTH PACUETH U OICHUBATH PEATFHOCTH MOIYYCHHOTO 3HAUCHHS

(hbU3UIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUUBYIO IEMIOYKY PACCYKIIEHUM C OMOpPOMl Ha M3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh MpH  pelICHHMH YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOHMCKa, CTPYKTYPUPOBAHUS,
UHTEpIpETallMi W TPEJICTaBICHUsS y4eOHOW W Hay4YHO-TOMYJISIPHOM
nH(pOpMaLIUY, MOJYYEHHON U3 Pa3IMYHBIX MCTOYHHKOB; KPUTHUYECKHU

aHAIIM3UPOBATH MOTYIaeMYI0 HH()OPMALIUIO

11.16

OOBSICHATh NMPUHIMIIBI ACUCTBUS MALIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCJIOBUS HUX O€30MacHOrO HCIOJIb30BaHUSA B

IOBCEIHEBHOMN KU3HU

11.17

[TpuBOAMTH TpPUMEpPHI BKJIAJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHit

11.18

Hcnonp30BaTh TEOpEeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
KU3HH 111 oOecrieueHrs 6€30macHOCTH IpU OOpaIieHHH ¢ MpuOopaMu
U TEXHUYECKHMMM YCTPOMCTBAaMH, JUIsl COXpPAaHEHUs 3I0pOBbi W

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpene

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  TpyNIbl,  pPalUOHAIBHO  PACHPEAENATh
O0SI3aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 H3 YYAaCTHHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon
pa3nena

Koxa npoBepsiemoro
3jJIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOBbI ITO3HAHMS OKpYXkKarolero Mupa. Posb
JKCIIEPUMEHTa M TEOpUU B  IIpolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (u3NYeCKUX SABICHUH U
npoueccoB. Hayunsie runores3sl. Ouzndeckue
3aKOHBI U Teopuu. ['paHUIIBl TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pombp M Mecro (Qu3MKu B
dhopmMupoBaHUHT COBPEMEHHON  Hay4HOU
KapTUHBI Mupa, B [IPaKTUYECKON

NEeITEIbHOCTH JTIOIEH

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHn4eckoe ABHKCHUE. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOT'O ABHXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH Ha OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBOKEHUE. I'padpuxu
3aBUCUMOCTH KOOP/MHAT, CKOpPOCTH,
YCKOpEHUS, yTH u NIEpEMEIICHUS

MaTepHaanoﬁ TOYKHU OT BPCMCHUA
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CBoOoaHoe majienue. Y cCKopeHue CBOOOTHOTO

HajcHus

KpuBonuneiinoe paBwxeHue. PaBHOMepHOe
NBWKEHWE  MaTepUalbHOM  TOYKM  TIO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE

Texnuyeckue YCTPOMCTBA: CIIUJIOMETD,
IBYKCHHE CHapsAIOB, LENHBIE M PEMEHHBIE

nepenadn

[IpakTuueckue paboThl. N3mepenue
MTHOBEHHOU CKOpOCTH. Hccaenosanue
COOTHOIICHUSI MEXKy MyTSIMH, MPONICHHBIMU
TEJIOM  3a  IOCJIEIOBATEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHHU MIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hyo. M3ydeHue NBUKEHHUs IapUKa B BA3KOU
KUIAKOCTU. V3ydyeHme  JBUXKEHHA  Telna,

OpOLIEHHOTO TOPU30HTAIBHO

2.2

#HPari# IMHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBLHOCTHU I'annnes.
IlepBeit 3akoH Hbrorona. MHepruanbHbIe

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

223

Bropoii 3akoH HberoroHa mis MarepuanbHOU
TOYKM B HWHEPUMAIBHOM CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HeloToHa and

MaTCpHaJIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTeHUS. Cuia TSKECTH.

IlepBas kocMHuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs

CKOJIBXXCHUA n CHJIa TPCHUMA ITOKO.
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Koaddumnuent tpenns. Cuna conpoTUBICHHS

IIpUu ABUIKCHUU TECJIa B ) KUAKOCTH WUJIA I'a3C

2.2.7

HOCTYHaTGJIbHOG " BpaIlaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO TeJa

2238

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpALICHMS.
[Inedo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOMCTBA:  MOMIIMITHUKH,

ABHUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboTel. M3yueHue IBMKEHUS
Opycka 1O HaKJIOHHOM IJIOCKOCTH IOJ]
JIEUCTBUEM HECKOJNBKUX cuil. HMcciaemoBaHue
3aBUCUMOCTH CHWJI YNPYTOCTH, BO3ZHHUKAIOIIUX
B jAepopMupyeMOl TpPYyKHMHE U PE3UMHOBOM
oOpa3iie, OT BEIMYMHBI UX JAeQopMarlum.
HccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI

COXPAHEHUMA B MEXAHUKE

23.1

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI
MaTEpHUaIbHBIX TO4YeK. VIMIylbc cHIBl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus wummyinsca B HCO.

PeakTuBHOE IBUXKECHUE

233

Pabora criel

234

MonHoOCTh CHIIEI

235

Kunernueckas sHeprus MaTepuanbHONU TOYKH.

TeopeMa 0 KWUHETUYECKOUN YHEPTUH

2.3.6

[Torenmmansuass sHeprus. [loTeHnumanbHast
DHEPrust YIIpYyro nedpopMUPOBAHHOM
npykuHbl. [loTeHIManpHas »dHEpPrus Tena

BOJIN3M TOBEPXHOCTHU 3eMIIU

2.3.7

HOTGHI_[I/IaJIBHBIe N HCIOTCHLHAJIBHBIC CHUIIBI.
CBs13p pa6OTI)I HCIMOTCHOHAJIBHBIX CHUI C

U3MCHCHUCM MEXaHHYECKOM OHCPIruun

62




CUCTEMBI TEII. 3akoH COXpPaHCHUA

MEXaHUYECKON YHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
53.9 TexHudeckrue yCTpPOWCTBA: IBUIKEHUE PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN MACTOJIET
[Ipaktnueckue pabotel. HM3ydeHue cBs3H
53.10 CKOpPOCTEH Tel IpU HEYyOpyrom yjaape.

UccnenoBanue CBs3M  pabOTBI  CHJIBI €

U3MEHEHHEM MEXaHUYeCKOit SHCPTUHU TCJIa

MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOPUU

3.1.1

OcHoBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BbpoyHnoBckoe
newkenue. [{uddysus. Xapakrep ABUKEHUS U

B38.HMOZ[€I>'ICTBI/I$I HacCTull BEIICCTBa

Mogenu cTpoeHusT Ta30B, KUIKOCTEH U
TBEPABIX Tel UM OOBSCHEHUE  CBOMCTB

BCIICCTBA HA OCHOBC 3TUX MOHGHGﬁ

Macca wmonekyn. KonndecTBo —BelecTsa.

[TocrosnHas ABoraapo

TemnoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Monaens  uaeadbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeIHen
KHUHETUYECKOU OHCPIHUU TCTJIOBOTI'O ABUIKCHUSA

yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenue Kianeiipona — MeHneneesa.

3akoH JlanbToHa

I'azoBble 3akoHBI. M30mponeccs B nacaibHOM
rase ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TEpMa, U30X0pa, U300apa

Texnuyeckue YCTPOMCTBA: TEPMOMET,
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Oapometp

3.1.10

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSTHUS

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

322

KonnyectBo Temnotsl u pabora. BHyTpeHHss

OHEPIUsA OAHOATOMHOI'O NACAJIIBHOI'O ra3a

323

Buael Termonepenauu: TEMIONPOBOIHOCT,
KOHBEKIIUS, W3IydyeHue. TermtoéMKOCTh Tena.
VnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIECpEaauC

324

[TepBrIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTEepnpeTarus

paboTsI raza

3.2.5

TertoBsle mamuHbl. [IpuHUUMIBL IECTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBanus SHEPrHU
B TemioBbiXx MammHaxXx. KoaddunueHt
none3snoro  geictBus  (mamee —  KILJI)

terioBol MamuHbl. ukin Kapao u ero KI1J]

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TenuoBble JBUTATEIH. DKOJIOTHYECKHE

MPOOJIEMBI TETJIO3HEPTETUKH

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[TpakTuyeckue paboTsl. I3MepeHue yaeiabHOR

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHMA BEIECBA. ®A30BBIE ITEPEXO/IbI
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3.3.1

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue
u KUIICHUE. VnenbHas TEII0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEpaTyphbl

KHUIICHHUA OT JaBJICHUA

332

AOCOmOTHAS M OTHOCHUTENIbHAS BIIAXKHOCTh

BOo3ayxa. HacelleHHslil map

333

Teépnoe TEJIO. Kpucrannnueckue u
amMophHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBnenue wu KpucTaIM3auMs. Y JAeJIbHAs

TertoTa miaBneHus. Cyoaumanus

3.3.5

VYpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHudyeckue yCTpPOWCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTepHalOB, B TOM

YU CJIIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHLI. Nsmepenne

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnexTpuzanys Ten. JeKTpuueckuil 3aps. JBa

BUA SJICKTPUYCCKHUX 3aps110B

[IpoBOoaHUKH, IABIIEKTPUKUA Hu

MOJIYTIPOBOTHUKH

4.13

3aKOH COXpaHEHHUS DIIEKTPHUYECKOTO 3apsiia

4.1.4

B3aunmoneiictBue 3apsanos. 3akod Kynona

DJIEKTPUYECKOE noJe. Hanpspok€HHoCcTh
3JIEKTPAUECKOTO OJIA. [TpuHIIMO
cyneprno3unuu.  JIMHMM ~ HaOpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

Pabota cuim  3NEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE TOTEHITNAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM

65




anekTpuyeckoM  mone.  Jlusnektpuueckas

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATopa.
OHeprus 3apsKEHHOI0 KOHAEHCAaTopa
TexHudyeckne  yCTpPOWMCTBA:  BJIEKTPOCKOIL,
nr AJEKTPOMETpP, BJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTnueckue paboTHL. N3mepenne

JIEKTPOEMKOCTH KOHAECHCATOpa

4.2

OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

YcaoBus CYIICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [10CTOsIHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma aiig yyacTka 1nenu
423 DNEKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesibHoe,
o CMEIIaHHOE COEANHEHNE TPOBOAHHUKOB
PaGora snexkTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUUYECKOTO TOKA
anekTpoaBrkymas cuna (ganee — JJC) u
427 BHYTpPEHHEE COMPOTHUBIIEHNE UCTOYHUKA TOKA.
o 3akon Oma 1 TONMHOW  (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikanne
DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
408 METaJUIOB.  3aBUCUMOCTh  CONPOTUBIICHUS
o METaJJIOB oT TEeMIIEpaTyphbl.
CBepxnpoBOIUMOCTb
420 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB
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4.2.10

[TonynpoBoganku. CoOCTBEHHAS U MPUMECHAS
MPOBOJIUMOCTh TMOJYINPOBOJIHUKOB. CBOMCTBA

p-n nepexona. [ToaynpoBoJHUKOBbIE TPHUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNeKTpoNIUTHYECKast JUCCOLIAIHS.

DIIEKTPOJIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pazpsa. PaznuuHble TUNBI CaMOCTOSITEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texnuyeckue YCTpOMCTBA: aMIIepmeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHU, BAKYYMHBIU I (i
TEPMHUCTOPBI U (boTope3ncTopsl,

HOJIYHpOBOI[HI/IKOBBII\/'I Auoa, ralbBaHUKa

4.2.14

[TpakTrueckue paboTHI. Nzyuenune
CMEIIaHHOTO COEJIMHEHHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. HaOmronenue

AIIEKTPOIIH3a

11 KJIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

4

OJIEKTPOAMMHAMUKA

MATI'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHAYKIOUA

43.1
4.3

IlocTtostHHBIE MaruuThbl. B3ammojaencTBue

IIOCTOSHHBIX MarHuToB

43.2

MaruutHOE mONEe. BekTop MarHMTHOU
nHAyKuud.  [lpuHnun — cynepro3unmu.

Jluaun marnutHOM wmHAykumMu. Kaprtuna
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JIUHUM  MAarHuTHOM  MHAYKIUMU  TOJA

IIOCTOSAHHBIX MAarHuTOB

MarsuTHOEe 10JI€ NPOBOJAHMKA C TOKOM.
KapTuna nuHMI 1OJIS JUIMHHOTO MPSIMOTO

MNpOBOAHHMKA W 3aMKHYTOI'0 KOJIBICBOT'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OTIBIT
Opcrena. BzaumozeiicTBue IpOBOJIHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb M HallPpaBIICHHUE
Cuna JlopeHna, €€ MOAYJIb U HaIllpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUMUBl B
4.3.5 OHOPOJHOM MAarHMTHOM Tmone. Pabora
cuibl JIopeHna
436 SIBrieHME ANEKTPOMArHUTHOW UHIYKIIUHA
437 [ToTok BekTOpa MAarHUTHOM MHIYKIIMU
OJIC nHaykiuu. 3aKOH 3JEKTPOMarHuTHON
4.3.8 nHaykuu Gapanes
BuxpeBoe »snektpuueckoe none. IJIC
UHAYKIUM B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYMATENbHO B OAHOPOIHOM MarHUTHOM
noie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTH. SIBI€HUE CAMOUHIYKIIUU.
4311 O/JC camouHayKIMMu
DOHeprus MAarHUTHOTO TOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE TOJIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIC
MAarHHThl, AIIEKTPOMArHUTHI,
4.3.14
AJIEKTPOABUTATEb, YCKOPUTENH
AIIEMEHTApHBIX YaCTULl, HAYKIIMOHHAS M1€Yb
[TpakTrueckue paboTHI. Nzyuenune
4.3.15 MarHduTHOTO TIOJA KaTYIIKH C TOKOM.

Uccnenosanne aeiicTBUSI  HOCTOSIHHOI'O

68




MarHurTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTpOMaFHI/ITHOfI HHAYKIIHUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpnass cucrema. CBOOOIHBIC
konebanus. ['apMoHnueckune KoseOaHwusl.
[lepron, uacrtora, amrumtyaa u (asa

KoJIeOaHuit

[IpyxuHHBIA MasSTHUK. MaremaTuyecKui

MasiTHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOaHHIA.
Kunematuueckoe u JTUHAMUYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABHKCHU S

[IpeBpaiienue SHEPruu npu
rapMOHUYECKUX KOJICOAHUSIX. Cas3pb
aAMILTATY/IbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIMTyIaMH KoiebaHuil eé

CKOpPOCTH M YCKOPCHUS

KonebGartenpupiii  koHTYp.  CBOOOAHBIC
QJICKTPOMArHMTHBIC KOJ'I€6aHI/I$I B
UACaIbHOM  KOJIEOATeIIbHOM  KOHTYpE.
Amnanorus MCKOY MEXaHNYCCKNUMU u
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

KOJIeOaTeIbHOM KOHTYpE

BreiHyKIeHHBIE MEXaHUYECKUE KOJIeOaHus!.
Pe3onanc. Pe3onanchas KpHBas.
BeiHyXICHHBIE JJIEKTPOMAarHUTHBIE

KOJIEOaHHU.

[lepemennbii  TOK.  CuUHYyCOMIATbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.

AMIUTMTYIHO€ W JIEHCTBYIOIIEE 3HAYCHUE
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CHJIBI TOKA W HAIIPSAXKCHUA

5.1.10

Tpancdopmarop. [IponsBoactso, nmepemgayda
U TOTpeOJIeHNEe AIIEKTPUYECKONW SHEPIHH.
DKOJOTHYECKHE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON JHEPIUH. Kynstypa
MCIOJIb30BAHUS AJEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicMorpad,
JNEKTPUYECCKUI 3BOHOK, JMHUHU

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. MccienoBanue
3aBUCUMOCTH IEpuoJia MalblX KoseOaHui
Ipy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENH M3 IOCIEAOBATEIBHO COEAUHEHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

52

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHnudeckue BOJIHBI, yCl1oBus
pacnpoctpanenusi. Ilepuon.  CkopocThb
pacmpocTpaHeHUs W JJIMHA  BOJIHBL

[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

522

HNuTtepdepennus " nudpakius

MCXaHHNYCCKHX BOJIH

5.23

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBHS
I/IBHyLIeHI/I}I SHGKTpOMaFHI/ITHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B u v

B DJICKTPOMAarHUTHOU BOJIHE B BaKyyMe

525

CpoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMJICHUC, MOJIApU3alus,
mudpakaus, uHTepdeperus. CKOpoOCTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
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HpI/IMeHeHI/Ie OJICKTPOMAarHuTHbBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI paI[I/IOCBHBI/I U TCICBUACHUA.
Pagnomoxarus. DJIEKTPOMarHuTHOE

3arps3HEHHE OKPYXKAIOIIEH cpeibl

5.2.8

TexHu4eckne yCTPOMWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBas
NUAarHOCTHUKa B TEXHUKE M MEIMLMHE,
pamap,  pagUONpPUEMHHUK,  TEIEBHU30D,

aHTeHHa, tenepon, CBU-neun

53

OIITHUKA

5.3.1

[IpssMosIMHETHOE PAcIpPOCTPAHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyd cBeTa

532

OtpaxkeHre cBeTa. 3aKOHBl OTpaXKEHUS
ceera. [loctpoenne n300pakeHHd B TWIOCKOM

3epKajie

533

Ilpenomnenne cBeTa. 3aKkOHBI MPEIOMIICHUS
cBeTa. AOGCOTIOTHBIH MoKa3arenb

MMpCIOMIICHUSA

534

Iomxoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHblid yrojg MOJHOTO BHYTPEHHETO

OTpaXKEHUS

5.35

Hucnepcust cBera. CIOXHBIM  cocTaB

Oenoro ceera. Ller

53.6

Cobuparone M pacceuBarolllie JUH3bI.
Tonkasa nuH3a. POKYCHOE pACCTOSHHUE U
OIITUYECKas culia TOHKOU JIMH3HI.
[TocTpoenne n300pakeHU B COOMPAFOIITNX
U paccerBarolMx JuH3ax. Popmyna
TOHKOM JHWH3BL. YBEIMYCHHE, JaBacMoeC

JIMH30U

5.3.7

IIpenensl NPUMEHMMOCTH F€OMETPUYECKON

OIITUKH

53.8

WNutepdepentius  cBera.  KorepeHTHbIC
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HCTOYHUKH. VYcnosus HaOJIIOIeHUS
MaKCUMYyMOB u MUHUMYMOB B
MHTEeP(HEPEHIIMOHHOW KapTUHE OT JABYX

CI/IH(ba3HBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  Judpakunonnas

peméTka. YciaoBue HaOMIONECHUS TIIABHBIX

539 MaKCHUMYMOB npu najgcHuu
MOHOXPOMaTHYECKOTO cBeTa Ha
TU(QPaKIUOHHYIO PEHIETKY
5.3.10 [Tonspusanus ceera
TexHudeckue yCTpOMCTBA: OYKH, JIyIa,
doToanmapar, NPOEKUUOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
ONTHKA, T paKuOHHAS peméTka,
TIOJISIPOU T
[IpakTnueckue paboTHI. N3mepenne
5310 nokasatens npenomuieHus. VccnenoBanue

CBOMCTB  W300paXeHWH B  JIMH3AX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel NPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTENIbHOCTH: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemyieHMe BpPEMEHM U COKpAICHHE

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsA3p Macchbl C PHEPTHEN M HMMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOIHOI YaCTUIIBI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU
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7.1.1

®otonbl. Popmyna [Inanka cBsi3u sHEPTUU
doroHa ¢ ero wyactroTod. OHeprus u

UMITYJTBC (POTOHA

OtkpoiTHE U uccienoBanne Gotodrddexra.
Omeritet - A CroneroBa.  3aKoHBI

dhoTorddekra

VYpaBHeHue OUHNITENHA TUIA
dotorddekra. «Kpacnas TpaHuIa»

dboTodrddekra

7.1.4

JaBnenue cera. OnbiTel [1.H. JIeObenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

TexHuueckue yCTpOMCTBa: (OTOIIEMEHT,
dboTomaTyuk, COJIHEUHAas Oarapes,

CBETOAHNO

7.2

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [IimanerapHas Mozenb aToMa

7.2.2

ITocTymartsl bopa. N3nyuyenue u
norjoueHue (GOTOHOB TpU  TMEpexoe
aTOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl criektpoB. CriekTp ypoBHEH

SHEPTUH aTOMa BOJIOPOAA

7.2.3

BomnHoBBIE cBoMcTBa 4JacTHll. BoJHBI e
Bpoiiss. KopnyckynsipHO-BOJIHOBO#
nyanu3M. Judpakuus dJIEKTpOHOB Ha

KpHUCTaJIJIax

7.2.4

CrHoHTaHHOE W BBIHY>KACHHOC H3JTYUCHHUC.

YCeTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHHUecKUe YCTPOMCTBA: CHEKTPaIbHbBIN
aHanm3 (CMEKTPOCKOII), Jia3ep, KBAHTOBBIMA

KOMITBIOTEP

7.2.6

[Ipaktnueckne  pabotel.  HaGmronenue

JINHENYATOr O CIIEKTpa
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ATOMHOE PO

- Meroasl HaOMIONEHUS W PETHCTPALUU
7.3.

SJICMCHTAPHBIX YaCTUI]

OTkpbITHE  PAAMOAKTUBHOCTH.  ONBITHI
Pezeppopna mo ompenenenuio cocraBa
7.3.2 pannoakTUBHOro u3inydeHus. (CBolicTBa
anb(da-, 6eTa-, ramMmma-uzydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPIraHU3MbI

OTkpblTHE  TPOTOHAa W HEUTpOHAa.
Hyxnonnas moxens siapa I'eitzenbOepra —
7.3.3
NBanenko. 3apsan snpa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacnaz. DIIeKTPOHHBII "
MMO3UTPOHHBIM  OeTa-pacra. IMamma-
7.3.4
U3ITy4eHue. 3aK0H  paAMOAKTHBHOTO

pacmaja

DOHeprus CBA3M HYKJIOHOB B  fJpe.

7.3.5
Snepubie cunbl. Jlepekt Macchl sipa

SAnepuble peakuuu. JleleHHE U CUHTE3
7.3.6
anep

S nepHsrit peakTop. TepMosiniepHbIi
cunre3. [IpoGneMbl H  TEPCHEKTHBHI
7.3.7
SIIEPHOM  DHEPreTUKU.  IDKOJOTHYECKHUE

aCIEKTHI SIEPHOU DJHEPIETUKU

OnemeHTapHple  4acTULbl.  OTKpbITHE
7.3.8 IIO3UTPOHA. DyHIaMEeHTAIbHBIE

B3aUMOJIEHCTBUS

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
7.3.9 Kamepa BuibcoHa, sAIepHBIM peakTop,

aroMHas OomOa

[Ipaktnueckne pabotel. HccmemoBanue

7.3.10 TPEKOB 4acTHIl (o TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU
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8.1

Bun 3Bénmnoro nHeba. CosBesmus, spKue

3Bé3I[BI, IIJIaHCThI, X BUAUMOC IBUKCHUC

8.2

Conueunast cucrema. llmaHeTsl 3eMHOU
TPYIIIBL. IImaHeThI-TUradTEl Hu ux
CIIyTHUKH, KapJUKOBBIE IUIAaHETHL. Mablie

Tena CoIHEYHOH CUCTEMEI

8.3

Connne, dotochepa u  armocdepa.

CoHeuHast akTHBHOCTD

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

3BE3bI, MX OCHOBHBIE XaAPAKTEPUCTUKHU:
Macca, CBETUMOCTb, pajuyc, TEMIIEparypa,
ux B3aMMOCBS3b. Juarpamma
«CTIEKTPaJIbHBIA KJIACC — CBETUMOCTBY.
3BE3abI  IUVIaBHOM  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE3/] ITIaBHOH MOCJIEN0BATEILHOCTH

8.6

Buyrpennee ctpoenue 3B€31. CoBpeMEHHbBIE
Hpel[CTaBJIeHI/I}I (0] HpOI/ICXO)KI[eHI/II/I n
sporor CoJHIIAa U 3BE31. DTanbl KU3HU

3BE3

8.7

Mneunsiii  Ilyre — Hama [amakrtuka.
CnupanbHas ctpyktypa  [anaktuku,
pacmpeneneHue 3BE31, rasa MW IBUIM.
Ilonoxxeune wu naBwxenue ConHIa B
lanaktuke. Ilnockas wu  chepudeckas

HOJICUCTEMBI | aJTaKTUKH

8.8

Tuner ramaktuk. PaguoranakTMkh U

KBa3apbl. YEpHBIE ABIPHI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pa3Oeranue ramakTHK.
Bospact u paguyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Mogene «ropsiuen

Bceenennoin». PennkroBoe usinyuenue

8.10

MacmrabHass ~ cTpykTypa  Bcenennoid.
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Meraramnaktuka. Hepeménubie mpoOiembl

aCTPOHOMHUHU
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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