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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 00pa3oBaTesIbHON 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 (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUsl (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThl 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 rojgaM o0ydeHusl.

duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne (PU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

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 COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

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 OOCYXICHUS
po0sIeM palMoOHAIBLHOTO IPUPOIONOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, posii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTABICHUSX O MPUPOJE, TpaHMIAX
OPUMEHUMOCTH TEOpUHM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ICSITENBPHOCTHBIN TOIX0M B Kypce (U3UKU Pean3yeTcs MPEekKIe
BCETO 3a CUET OpraHW3allid IKCIECPUMEHTATHHOU JCSATEIHPHOCTH O0YUYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO MCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUUYECKHUX
OpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4YaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [Ipu »d>ToM obOecrieuynBaeTCss  OBJAJCHUE
00yJaronmMuCsd yMEHUSMU TPOBOJUTh KOCBEHHBIC W3MEPEHUS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3anad. Ilpu sToM 1u1st pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jlayd C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnenoB. 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 cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30Bblii ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOEe OOOpYAOBaHUE JUIsl BBITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (PU3MKE KIIOYEBBIX JEMOHCTpaIUil asis
UCCIICIOBAaHMUSI  U3Yy4YaeMbIX SIBJICHMM M  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeuMBaeTCsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKThI
Ja00paTOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOpHid.

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

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHUpOBaHHE
UCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

o (dopMmupoBaHHE YMEHHUW OOBSICHITH SBICHUS C HCIOJH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIEKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB WM TPHUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHalW3a UM HMHTEpHpeTalud HH(pOopMaluu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®usnka — Hayka O mnpuponae. HayuHble mMeTOABI MO3HAHUS OKPYKAOLIETO
mupa. Ponp 3KcriepuMeHTa W TEOPUM B MPOLECCE TO3HAHMUS MPHUPOIBI.
DKCHEPUMEHT B (PU3HKE.

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

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1E€ATEIILHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
natauku. (L{ugpposas nabopamopus-6é kaouneme «Touxa pocmay).

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 MYTSIMHU, NPONUIACHHBIMU TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue 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 Ttsarorenus. Cuma Tsoxectu. Ilepas kKocmuueckas
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 IIPU IBUKEHUH TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

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 TAJCHHH.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



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

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 HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUs yOpyro
nedopmupoBaHHOM — npykuHbl.  [loTeHuManpHas  SHEprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUYECKOE 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-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu 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€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopenp  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOTO Traza. AOCOJIOTHAas TemIeparypa Kak mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kiianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ 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.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
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 KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouiecce. 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 TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3HOoro
NEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTPEHHEN 3HEPTUH (TEMIIEpaTyphl) Tela NPy TEIUIoNepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

W3mepenue yaenbHo# TeroémkocTu. (JI/p Ne2 ¢ kaouneme « Touka pocmay
- Hudghposas nadvopamopusn).

Tema 3. Acpecammnbie cocmosanua éewyecmea. Pazoevie nepexoont

[TapooOpazoBanue n koHzaeHcauus. McnapeHue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HacelieHHBIM mnap. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHUSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucrammueckue n amopubie Tena. AHU30TPOIUSL CBOWCTB
kpucramwioB. JKunkue xpucramuisl. CoBpeMeHHble Marepuansl. [lnaBnenue nu
KpUCTaJIM3anus. Y IenbHast Terora miasiaeHus. Cyoaumanust.

VYpaBHeHME TEMIOBOrO OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUH IOJYyYEHUSI COBPEMEHHBIX MAaTEPHaJOB, B
TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenne npy noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Habnroienue HarpeBaHusl U MJIaBJIEHUS KPUCTAIIIMYECKOIO BEIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomoi

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpuzauusi Tel. OJEKTpUYecKuil 3apsia. J(Ba Buaa 3IEKTPUUYECKUX

3apsanoB. [IpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOT0 3apsija.



B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  anekTpuueckoro mnois.  [IpuHoumn
CYyHEPHO3NULMU DJIEKTPUUECKUX MOJeH. JINHMM HanpsKEHHOCTH DIIEKTPUYECKOTO
IOJIAL.

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

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

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

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

B3anmonencTBre HaA3IEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTU4ecKas 3aIuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM 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 cpeoax

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

Hampsoxenue. 3akon OMa 7151 y4acTKa LETH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, IapajlIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyna-Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

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

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

DIEeKTPUYECKUNA TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4KOB.

[TosrynpoBOJHUKH. CobcTBeHHas " IpUMeCHast IIPOBOJMMOCTh
noJTynpoBoIHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHIKOBBIE TPUOOPHI.



ONeKTpuyecKnidi TOK B  pacTBOpax M  paciuiaBaX  AJIEKTPOJHUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: amIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3IIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Lemoncmpayuu. (B kaouneme «Touxka pocmay - H{ughposaa navopamopu).

M3mepeHne Cuiibl TOKa U HaIpSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaia.

CMemaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe SBIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTE NEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

V3ydyeHrne CMEIIaHHOTO COCIWHEHUs pe3ucTopoB. (JI/p Ne5 ¢ kaouneme
«Touka pocmay - I{ugpposas navbopamopus).

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

Habmonenue snexrposnsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBIsSeTCs C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: sIBICHUE, Hay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napaboiia, runepooia, ux rpaguKu U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IMIPOCKLIUH HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIIONEPENayuH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B dKUBOU IPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJ, KUJIKOCTEH U
ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS AUCCOIMAIIUS,
rajibBaHUKa.

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

Texnonocus: mpeoOpa3oBaHUE ABMKEHUN C HCHOJIB30BAaHHEM MEXAaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOMAIIUIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), IBUTaTelb BHYTPEHHEIrO
CropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE DSJIEKTPOTPUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArPEBATEIbHbBIC npuoOOPHI,
3IEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. In1eKmMpPoOMaZHUMHAA UHOYKYUSA

[locTtossHHble  MarHuThl.  B3aummojelicTBHE  ITOCTOSSHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUHMHW. [IpyHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JMHUM MarHUTHOU
WHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE TMOJIe MNPOBOJHMKA C TOKOM. KapThHa nuHWNA WHAYKIUU
MAarHUTHOIO TOJS JUJIMHHOTO MOPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JIBUKeHHE 3apsyKeHHON YacTHUIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cubl 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 MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHAYKTUBHOCTh. SIBIE€HME CAMOMHIAYKIMU. OJEKTPOABIXKYILAS  CHJA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.



TexHndeckrue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Lemoncmpayuu. (B kaouneme «Touxka pocmay - H{ugpposeaa navopamopu).

OmnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIuHUM UHAYKIIMA MAaTHUTHOTO TOJIS.

B3anmopeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

N3yueHre MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbBIE KOIEOAHUA

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 rapMOHMYECKUX KOJIEOaHUSX.

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 KojaeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKHE
KoseOaHus. 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 NOTpeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUS DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: JIIEKTPUYECKUU
3BOHOK, I'€HEpaTOp NEPEMEHHOTO TOKA, IMHUU JJIEKTpoIepeaay.



Lemoncmpayuu. (B kabuneme « Touka pocmay - I{ugpposas navopamopus).

HccnenoBanre mnapaMeTpoB KOJIeOATEIbHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTeMaTUYECKUI MasTHUK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmonenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocienoBaTeNbHOM COEAUHEHHHM PE3UCTOpa, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH NEPUOJAa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEPEMEHHOTO TOKa B IENH W3 MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTylKu U pesucropa. (LJ/I-Ne26-No29 kao. «TPp).

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHble 60JIHbL

MexaHnueckrue BOJHBI, yClIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrpocTpaHeHus U JUiMHA BoJiHBL. [lomepeuHble W TPOJIOIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektropoB E, B, V B anekrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, TOIspu3anus, JUPPaKIns,
uaTepdepenius. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.

TexHuyeckrue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIAULMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmrogenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.



HaOmtonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOW KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
npesioMJIeHUE, Moaspu3anus, qudpakius, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsMoiMHENHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd ceera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHui B
IIJIOCKOM 3€pKaje.

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

Hucnepcust cBera. CiioxHBIN cocTaB 0eoro ceerta. LIger.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoOKycHOe
paccTosiHMe W ONTHUYECKas cuja TOHKOM JuH3bL [locTpoeHune uzoOpakeHUN B
coOMparoIIUX U paccenBaloIuX JuH3aX. Dopmysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JaBAEMOE JIMH30M1.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHWE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIMA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, OISIPOUSI.

Llemoncmpayuu

[IpssMONIMHEWHOE pacHpOCTPaHEHNE, OTPAKEHUE M IPEIIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanne CBONCTB M300pakeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.



HaOmronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIEMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOAYJIS CKOPOCTHU
CBETa B BaKyyMe, PUHITUIT OTHOCUTEILHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.
OTtkpeiThe 1 uccaegoBanue ¢poroddpdexra. OnpiThl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue DiuHITeHA 1711 doTodPdexta. «KpacHas rpanuiiay

dboTtorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NeICTBUE CBETA.

TexHrueckue YyCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
dboToaTYNK, COJTHEUHAs: OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo GoTodddexTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu moriouieHue
(GOTOHOB MpU Mepexojie aToMa C OAHOTO YPOBHSA DHEPruu Ha Apyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUM aTOMa BOJOPOAA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM
JyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Llemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
HaOmronenue muHeRYaTOro CriekTpa.
Tema 3. Amomnoe aopo
OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOEHHs sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrasa
paavoakTuBHOro wusnydeHus. CpoiictBa anb(da-, Oera-, TaMMa-U3Iy4YEHUS.
BiusiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio aiapa. M30Tomnsl.
Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIHOAKTUBHOIO pacIaja.
OHeprus CBA3U HYKJIOHOB B sifpe. SaepHble cuibl. Jlegekt macchl sapa.
Snepneie peakunu. [lenenue u cuHTes Aaep.
Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M MEPCHIEKTUBHI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI IIEPHONU SHEPTETHUKH.
OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.
MeTobl HaOJIFOIEHUS M PETUCTPALIUH 2JIEMEHTAPHBIX YaCTHULL.
dynaameHTanpHbIe B3auMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.
TexHuyeckue yCTpOoMCTBAa M IIPAKTHUYECKOE NMPUMEHEHHUE: TO3UMETpP, Kamepa
Buibcona, siiepHbIid peakTop, aToMHast boMo0a.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOLINX YACTHUL.
Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pasnen 8. JieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortarbl pa3BUTHs aCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bl, IUIAHETHI, UX BHUJIHUMOE
JBUKEHUE.

ConneuyHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA U 3BE3.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CneKTpaiabHBIM Kiacc —



CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOW IIOCJIENOBATENBHOCTH. BHyTpeHHee cTtpoeHue
3B€31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenune m aBwxkeHue CoiHLA B
lNanaxtuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B Aapax
raJgaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3NydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HabGmronenusi HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN JJI ONpe/esIeHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IpPKUE 3BE3/BI.

Habntonenus B teneckon JlyHsl, minaner, Miieunoro Ilytu.

O0o0marmnee NOBTOpeHUe

Ponb ¢u3uku U acTpoHOMHUM B HIKOHOMHYECKOM, TEXHOJOTMYECKOM,
COIMAJIbHOM M 3TUYECKOM cepax AesTeIbHOCTH YeJOBEKA, POJib U MECTO (DPU3UKU
¥ aCTPOHOMMH B COBPEMEHHOM Hay4HOU KapTHHE MUpPa, POJIb PU3NUECKON TEOpUn
B (QOpMHUPOBAHMU TPEACTABICHUN O (U3MUECKOW KapTUHE MHpA, MECTO
bu3nuecKkoil KapTUHBI MUpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEACTABJICHUM O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTE€MaTHKH,
OMOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: sIBJICHUE, HAay4YHbIH (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOECKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUN, NpPU3HAKK MOJ00OUS TPEyroJIbHUKOB,
oTpe/ielIeHUE TUIOMIAIN TTOCKUX (GUTYp U 00BEMA TEll.

buonoeus: »nektpuueckue SBICHUS B JKUBOW Mpupojie, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJE, ONITHYECKUE SIBJICHUSA B KUBOW MPUPOAE, ACHCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.



Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPIBIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIn3.

l'eocpaghus:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKaA3aHUE 3eMJICTPSICCHHUIA.

Texnonocus: NWUHUAKM DJIEKTPOINEpEAAdy, TEHEPATOP MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS I1€4b, pajaap, PaguONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM TIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IPOLECCE PEAIM3ALUN OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTeILHON OPraHU3aIliu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHHS:

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



5) TpyA0BOTO BOCITUTAHUSI:

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 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS:

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) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

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

METAINIPEJMETHBIE 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
JIOCTHIKCHMSI;
BBISIBJIATH  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 MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBaTebCKHe 1eHCTBUSA.
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIIBCKOW U MPOCKTHOW JACATSIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pelieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, NMPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQIeTh BUJAMH JICATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUIOTE3Yy €€ pEeIIeHUs, HAaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 0O0pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIIEHOCTH,

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJIy4eHUs WHPOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3aIMI0 W HMHTEPIpETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CPEeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEUNICHUH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIlMOHHBIX
3aad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TTaCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUs B PasIUYHBIX (opmarax c
yu€TOM HazHAYCHHS MHPOPMAITUHU U [IEJICBOW ayTUTOPHH, BRIOUPAst ONITHUMAIBHYIO
(dbopMy MpeACTaBICHUS ¥ BU3yaTU3allnu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISITh  OOIIEHWE Ha Yypokax (U3MKKM ©U BO BHE-YPOUHOMU
JIeSITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTHI;

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

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIUX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrpenenartb poyiid ¢ y4E€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TPOEKTHI, OIEHUBAaTh HJEH C TMO3WIMU HOBU3HBI,
OpPUTHHAIIHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JESITENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpPMYyIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IJIAH PELICHHS PACUYETHBIX M KAYECTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMH B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPLIAEMBIX JECUCTBUM W MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YJIbTATOB H
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIluH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS [0 WX
CHIKCHUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTHX TpU aHAIW3€ pPEe3yJIbTaToB
JESITCIIBHOCTH,

IPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W aPTyMEHTHl JPYTHX TpU aHAIW3€ pEe3yIbTaToB
NIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (QuU3MKe I YPOBHS CpeaHEro oOmero oOpa3oBaHUs y OOyYaroOmuxcs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIJICKT, MIPEIMOJIar A0
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIMOHAIBHOHN cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIMOHATBHBIM H3MEHEHHSIM | MTPOSIBIISATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHUE K JTIOCTIKECHUIO TSI U
yCIIeXy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATH €r0 TIPH OCYIICCTBICHUM OOMICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, IPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJjb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnH (PU3NUECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKHU, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJWHAMUKHN:  PaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE IIaJICHUE TEJ, IBIKCHHWE 10 OKPY)XKHOCTH, HHEPIIHS,
B3aUMOJICUCTBUE Teld, AU(Gy3uss, OpOYHOBCKOE ABHKCHHUE, CTPOCHUE JKHJIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TEMJIOBOE
paBHOBecHe, UCIApeHUE, KOHJICHCAIWS, IUIABIICHUE, KPUCTAJUTM3AIUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, ITOBBIIICHKEC JABJICHUS Ta3a IMPU €ro HarpeBaHWH B 3aKPHITOM
cocyle, CBfA3b MEXKIY IapaMeTpaMd COCTOSHHSI Tra3a B H30IpoIleccax,
ANICKTPHU3ALNS TEJl, B3aUMO/ICHCTBHE 3apsJIOB;

OTIMCHIBATh MEXAHWUYECKOE NBIDKCHHE, WCIONL3Yys (PU3NYECKHUe BEITMYWHBI:
KOOpJIMHATa, MYTh, MEpPEMEIIeHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIBC TeJla, KHHETHYECKash DHEPrus, MOTCHIMANbHAS DHEPTUsS, MEXaHUYCeCKas
paboTa, MexaHWYECKas MOIIHOCTh, IIPH OIHMCAHWHM IPABUIBLHO TPAKTOBAThH
(bU3NYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHMUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYMHAMH;

OTMCHIBAaTh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEI M TEIUIOBBIC SBJICHUS,
UCIIONIB3Ysl (U3UYCCKHE BEIHMYMHBL: JaBJICHUE Tra3za, TEeMIeparypa, CpeaHss
KHHETHYECKasi SHEPIHsl XaOTHYECKOTO JBIKCHUSI MOJICKYJI, CPEIHEKBAApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOA((PUITMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATEINSA; IIPH OIKMCAHUU
NPaBUIBLHO TPaAKTOBaTh (U3MYECKUH CMBICT MCHOJB3YEMBIX BEIIMYUH, WX
0003HAUCHUS W CIUHUIBI, HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMUYUHAM;

OTIMCHIBATh U3YYCHHBIC DJICKTPUICCKHE CBOWCTBA BEMIECTBA U AIEKTPUICCKUE
sIBJICHHSI (TIPOIIECCHI), UCITONB3Ys (PU3NUYECKHE BEIMYUHBI: DJICKTPUUICCKUN 3apsij,
AIIEKTPUYECKOE T0JIC, HAMPSOKEHHOCTD OIS, IMMOTEHIINAJ, pa3HOCTh IMOTCHIIUAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIOJIh3yEMbIX
BEIIMYMH, WX OOO3HAYCHMsS] M CIUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO (U3UYECKYIO BEJTMYHHY C APYTUMH BEIMYUHAMY,

aHAM3UPOBaTh (PU3MUYECKHUE IMPOICCCHI U SBIICHUS, UCIONB3Ys (U3HUCCKHEC
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHCHUS MEXAHUYECKOW OJHEPruu, 3aKOH COXPAHCHHS HWMITYJIbCA,
OPUHITUN CYTEPIIO3UIIMKA CHJI, TPUHITUIT PABHOMPABUS WHEPIIUATBHBIX CUCTEM
0TCUéTa, MOJICKYJISIPHO-KUHETHYCCKYI0 TCOPHUIO CTPOCHHS BEIICCTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEH KUHETHYCCKON DHEPTUHU TEIIOBOTO JBHMKCHHS MOJIEKYI C
a0COJIFOTHOM TeMIlepaTypoi, NEPBbI 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyioHa, Mpu 3TOM pa3indarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W yCIOBUS (TPaHMIIBI,
o0jacTu) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAaIlllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inuaTh YCIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
IMOBCEJIHCBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJNIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHUS, MPOBOAWTH OMBIT U
(dbopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOTYYECHHON 3aBUCHUMOCTUA (DU3UYECKUX BEIUYHH B
BU/JIe TAOJIUII U TPaUKOB, ACNIaTh BRIBOBI 11O PE3yJbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATENbCKOM W MPOSKTHOM
JESATEILHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MOJIENbIo,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33a4n
BBIOMpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (DU3NUECKHE BETUYMHBI U (DOPMYIIH,
HEOOXOaMMBIC I €€ PEIICHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKOU BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUMBYIO
IIENIOYKY PaCCYXJACHHUI C OMOpPOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

WCIIOJI30BaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
¥ TIPEJCTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHON MHGOpPMAIIMH, TOTYIYCHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OPMAIIHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0pallleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU



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

paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLUAIBHBIX POJE,
IUIAaHUPOBATH padOTy TPYIIbl, PalUOHAIBHO paCHpEAeNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIIHI B PEIICHUE PaCCMaTPUBAEMON MTPOOIIEMBI.

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

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3NYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUS W3YyYEHHBIX (U3HYECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUECKHe sIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKIUSA, JACMCTBME MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsfl, 3JEKTPOMAarHUTHBIE KoJeOaHus U
BOJIHBI, TPSIMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uaTepdepeHus, audpakuus W TOMApPHU3ANUS  CBETa, JTUCHEPCUS  CBETa,
dboTtoanekTpudeckuii 3Phext (hoTodrddhexT), cBeTOBOE AaBlIeHHE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pazoaKTUBHOCT;

OMHCHIBaTh H3YYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
3IIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, AIEKTPHUYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cuia Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTD
KAaTYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
Koje0aHUN B KoJeOAaTeNIbHOM KOHTYpe, 3apsili M Cujla TOKa B Mpolecce
FapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHUYECKAass CHWJa JIMH3bI, TPU OIMMCAHUHM MPABWIBHO TPAKTOBATh (HHU3MUECKUI
CMBICTT HCTOJB3YEMBIX BEIWYUH, HMX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIINE JaHHYI (HU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3YYCHHBbIE KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
94acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, EPUO MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SJ€p, IPU OINUCAHUU IPABUIBHO TPAKTOBaThb (U3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI M NPUHIUIBL 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapalieIbHOrO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXpAHEHMsI 3HEPIUHU, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpPaHEHMs] MacCOBOrO 4Mcia, mocTynatel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAXKEHHWE U YCJIOBHs (IpaHHUIbI, OOJACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIlPaBJIEHUE BEKTOpA UHAYKLIUNA MarHUTHOTO 10JI IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuiisl JIopeHua;

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

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SIBICHUH W
IPOLECCOB C HCIOJB30BAHUMEM IPSAMBIX U KOCBEHHBIX HM3MEPEHUH: IPHU ITOM
dbopmynupoBath mpobiieMy/3amadyy M = THIOTE3y Yy4eOHOro SKCIEpPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIE
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHMM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUZAE TAOIMI] U
rpa(uKoB, AeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIEeOBAaTENIbCKOW U MPOEKTHOMU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M JIAOOPATOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHL,
HEOOXOuMbIe 171 €€ pEelIeHUs, MPOBOIUTH PacuéThl M OICHMBATh PEaTbHOCTD
MOJy4YE€HHOTO 3HAUY€HUs (PU3HUECKON BETMYUHBL

pelaTh KaueCTBEHHbIE 3a7a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUM C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTHH JIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU
U MPEACTABJICHUS] YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOIy4yaeMyIo HHPOpMaLIKIO;

OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUsSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpymdmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLUAIBHBIX POJE,
IUIAaHUPOBATh padOTy TPYIIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOM ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bubmunoreka LIOK
1.1 ®dusnka ¥ METO/Ibl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraiia ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK

®a3oBble IEPEXOIbI

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



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

Hroro no pazneny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bubmunoreka LIOK
4.1 ICKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B bubmmoreka [JOK
4.2 12
Pa3MAYHBIX Cpeaax https://m.edso00.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KonuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Konrtpoabsnbsie IIpakTnueckue
NMPoOrpaMmbl Bcero o0pa3oBaTrejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
MaruauTHoe nosie. DJIeKTpOMarHuTHas bu6nuoreka [IOK
1.1 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHnueckue 1 3JIeKTPOMarHuTHbIE 9 1 bubnmnoreka [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97c
59 MexaHn4YeCKHUe U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
23 Onrika 10 3 https://m.edso0o.ru/7f41c97c
Hroro no pazueny 24

Paznea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubnuoteka [JOK
' OTHOCHUTEIBHOCTH https://m.edso00.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA

41 OJEMEHTHI KBAHTOBOM OITHKHU 6 bubmunoreka LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢c

bubmunoreka LIOK
4.2 CrpocHne atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMHUU U aCTPOPHU3IUKU 7 ngs?;;fsgszgsﬁ £41c97c
Hroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6o06maroriee MOBTOPEHUE 4 ng;;ﬂ?:g;gﬁﬁ £41007¢
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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HHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontponbnbsie  IlpakTnyeckue op
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o Ipupoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa I[IOK
T A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIeT0 MUpPa
Ponw u mecTo ¢pusuku B
5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OBUXKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO bubmoreka [IOK
3 1
nBwxeHus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpSIMONIMHENHOE 1 Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
CBobOomHoe majieHne. Y CKopeHue bubnuotexa [JOK
6 1
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.
7 JIBr>keHrEe MaTepHATbHON TOYKH I10 1 bubmorexa OK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTU ["anunes. 1 bubmunoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [lpunnun

but6mmoreka [IOK

9 CYIEepIO3UINH cuil. BTopoii 3akoH
yrep H P . https://m.edsoo.ru/ff0c3be8
HreroTona AJId MaTCPpUAJIbHOU TOYKH
Tpetuii 3akon HeroToHa miis bu6nuoreka [IOK

10
MaTepHabHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa [JOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEH OTI/IBJIGI({bI/Iq:I IIpu BI/I)P;(GHI/II/I bubnmorexa HOK

P P https://m.edsoo.ru/ff0c3f76
TEJa B )KUAKOCTHU HUJIU Ira3¢€
[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



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennumanbHas 3HEPTUs yupyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[loTeHuManpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HENOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

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

20

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

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

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
u e€ uzMmepenue. [llkana Temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

HUneansueiii raz B MKT. OcHOoBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeW KMHETUYECKON SHEPTUU bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas paboTa
28 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSTHHUS
Pa3peKEHHOr0 ra3a
29 N3omnporieccrl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
crroco0On! e€ m3meHeHnus. KoanuecTBo bubnuotexa [JOK
30
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso00.ru/ff0c5952
SHEPTHUs OTHOATOMHOTO HJICATHBHOTO
rasa
bu6mmoreka [IOK
31 Braer rertonepe ain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonudecTBO TEIIOTHI IpH bubmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbI mpoiecc
33 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
MIPUMEHEHHNE K U30IPOLecCaMm https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poIeccoB B bubmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/ remoBoit

but6mmoreka [IOK

3 MaIlTuHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJ1

37 DKooruyeckre mpoodIeMbl
TEIUIOPHEPTETHKHU

38 O6o0maromuii ypok «MonexkysipHas bubnuotexa [JOK
¢usnka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo teme

39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa [JOK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)

40 [TapooGpazoBaHue U KOHACHCALUS. Bu6muotexa [IOK
Hcnapenue u kuneHue https://m.edso0.ru/ff0c63b6
AOCOIFOTHAS 1 OTHOCHTEIIbHAS

41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa [TOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u

42 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [IOK
CBOMCTB KpuUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kpuctaiibsl. CoBpeMEHHbIE MaTEepHUAIIb
[TnaBiieHne M KPUCTAUTA3AIIHS.

43 VenpHas TEMI0Ta MJIaBICHUS bubmorexa [JOK

A ’ https://m.edso0o.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 Y 0
PABHEHHE TEITOBOTO bajatica https://m.edso0.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

[IpoBOTHUKY, TUATIEKTPUKH U

46 IIOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa [OK
YHpOBOZ ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUIECKHAI bubmmorexa [OK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsok€HHOCT JIEKTPUYECKOTO
48 nosist. [IpuHOun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edso0.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 moist. [Torenuman. Pasznoctn bubmrorexa HOK
) At https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
H OBOAHHUKU U JUIJICKTPUKHU B
50 anpeKT OCTAaTUYECKOM nonIe bubmmorexa [OK
P ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. Konnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUs 3apsHKEHHOIO bubmmorexa [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabora "M3mepenne
anekTpoéMKocTH KoHaeHcaTopa" (LIJI)
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

amnrmapara, CTpyHHOT0 IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMJIeHHE SIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne CMeIIaHHOTO COCTUHCHUS
pe3uctopony (L)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

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

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. J1a6. padota «M3mepenue
OJIC ucTouyHuKa TOKA U €r0
BHYTpeHHero conporuieHus» (LIJI)

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

59

DIIeKTPOHHAs MMPOBOJAUMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DIIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTyYKOB

61

[omynpoBoiHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTs. CBOMCTBa
p—~n-niepexona. I1osynpoBoIHUKOBEIE
pUOOPBI

bubmunoreka LIOK
https://m.edsoo.ru/ffOc84ae



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

DNEKTPUYECKUM TOK B paCTBOPAX U

pacriaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK

62 1
DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTPUYECKUM TOK B ra3ax.

63 CaMOoCTOSITeTbHBIN U 1 bubmoreka [{OK
HECAMOCTOSITENbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ffOc84ae
[Tnazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE 1 Bu6muotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30MmacHOCTH

65 O06o06mmarmuii ypok 1 bu6nuoreka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo Teme
«nekTpocratuka. [locTossHHBIN bu6nuoreka [IOK

66 . 1
3JIEKTpUYEeCKUl TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
PA3JINYHBIX CpCaAX»

67 PesepBHbiil ypok. KonTponpHas 1 bubmmoreka [JOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypok 1 Bu6muotexa [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJTIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontponbnbsie IlpakTnyeckue op
n/n Bcero u3yuyeHusi oOpa3oBaTelbHbIE
padoThI padoTsI
pecypchl
[TocTostHHBIE MATHUTHI U X
1 B3auMo/ieiicTBUe. MarHuTHoe ToJe. 1 bubmuorexa [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUU https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MarsuTHO€ 1oJie TPOBOTHUKA C
5 TokoM. OnbIT Dpcrena. 1 bubanorexa HOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnast padota «13yuenue
PaTopHai p i bubmuorexa [JOK
3 MarHUTHOTO TOJISI KATYIIKH C TOKOM) 1 1
https://m.edsoo.ru/ff0c98fe
D)
JleicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amriepa.
Jlaboparopnas pabota bubmmoreka [JOK
4 . 1 1
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
Toxkom» (LIJI)
JleiicTBMe MarHUTHOTO TOJISI Ha
5 JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubanorexa [HOK
Cuna Jlopenna. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DnexkTpoMarauTHas HHAYKIUs. [loTok
BEKTOpa MarHuTHOW uHAYKuu. IJC
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nnaykiuu dapanes

Jlaboparopnas pabota
«HccrnenoBaHue SBiacHUS
3JIEKTpOMarHUTHOM MHIYKIm» (11JT)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIyKIIUU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

9Hepr1/1${ MAarauMTHOI'O IT0JIA KaTyIIKHU C
TOKOM. SHGKTPOMEIFHI/ITHOG II0JIC.

10

O6o06maromuit ypok «MarautHoe
nose. DJIEeKTPOMarHuTHAasE HHIYKIUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonrponsHas pabora o Teme
«MarsuTHoe 1nozJe.
«JJEKTpOMAarHUTHAs WHIYKIIHS.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJiebanus. ['apMoHnyeckue
KosieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
IIpeBpaienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnas pabota
«HccrenoBanue 3aBUCUMOCTH
Meproja MajbIX Koyie0aHuii rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Koneb6arenpubiif koHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJIcOaHUs B
HJICATbHOM K0JIe0aTeTbHOM KOHTYpE.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAarHuTHBIMHA KOJICOAHHSIMH.

15

®opmyna Tomcona. 3akoH
COXpaHEHHs SHEPTUHU B UJCATLHOM
Kosie0aTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarnmx
KosieOaHusX. BeIHYKICHHBIC
MeXxaHMJecKHue Konedbauns. Pe3onanc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEHHBIN TOK. MOIIHOCTh
MNEPpCMCHHOTO TOKaA. AMH.HI/ITyI[HOG n
JEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpPsOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaayda u nmoTpedaeHue
JIIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE IEKTPUIECKOT0 3BOHKA,
reHepaTropa NepeMEeHHOro TOKa,
JINHUH JJIEKTponepenay

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

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HU

21

MexaHuueckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpocTpaHEHUs U JIJIMHA BOJIHBI.
[Tonepeunsle U TPOJOJIBHBIE BOITHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh

bu6mmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [lIkana bubmmorexa [TOK
P i https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuneHus. PazBurue cpeacTn
cBs3u. Pagnosiokamuys
o5 Konrponsnas padora «Konebanus u bubmmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
26 CBETA B OJTHOPOJHOM Cpee. bubanorexa [HOK
ToueuHbIil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHune cBeTa. 3aKOHbI
27 oTpaxkeHus csera. [loctpoenue bubmmorexa [TOK
P L P https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IITIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
28 BHYTpeHHee oTpaxeHue. IIpenenpHblil bubmmoreka [JOK
YTOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHHUS
29 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKA3aTels MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue nu3obpaxxeHuit B
N bu6mmoreka [IOK
30 nuH3e. PopMyIia TOHKOM JTHH3HI.

VYBeauueHne JUH3bI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd4e0
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Jlaboparopnas pabota

31 «MccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceeta. Cll0KHBIN COCTaB
39 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
Wutepdepennus cera. Audpaxius bubnuoreka [IOK
33 N
ceta. [ludpaknuonnas pemeTka https://m.edsoo.ru/ffOced22
[TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
34
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue mpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS
I'panu1BI IPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKU. [locTynarsl bubanorexa HOK
CIIELIMAILHON TEOPUH https://m.edso00.ru/ff0cf862
OTHOCUTECIIBHOCTHU
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJieHne BpPEMEHH U COKpaIlleHUE bubmorexa LHOK
P P https://m.edsoo.ru/ffOcfa42
JJINHEI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 gactusl. CBA3b Macchl C DHEPTUEN U bubmorexa LIOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIUsi MOKOs
Kontponbnas padota «Onruka.
39 OCHOBBI CTICTTHATBHON TEOPUH bubmmorexa [JOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®oronsl. opmyna [1nanka. Jneprus bubmmoreka [IOK

U UMITYJIbC OTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OTKpBbITHE U HCCIIEN0BAHUE

Bbu6nuoreka [JOK
4l porospexra. Omprrer A. T https://m.edsoo.ru/ffOcffc4
CromeroBa
3akoHbI poTodddekra. YpaBHEHUE
42 aﬁHMTGIgI)Ha Hqi)l(bq)OTOBq)(geKTa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potosddexra
Hapnenne ceeta. Onwitel I1. H.
43 JlebeneBa. XuMnuueckoe ACHCTBUE bubmorexa [JOK
ACBA. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoTodeMeHT, (OTOIATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad no reme «J1€MEHTBI bubmuorexa [JOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHna. ObBITHI
46 Pesepdopna o paccesHuo o-4actu bubmmorexa [JOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJieIb aTOMa
Bbu6nuoreka [JOK
47 I1 b
OCTyTIaTRt bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u norioiieHue OTOHOB
48 I H};qe exoe aTOM:l co H(()bro OBHS bubmorexa [IOK
P pexon . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OpyTroi. Buasl ciekTpoB
BonHoBEIe cBOiicTBa yacTull. BoIHEI
ne bpoitna. Kopryckynsipao- bubanorexa [HOK
49 .
BOJTHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyYCHHE
50 OTKpBITHE paTnOaKTUBHOCTU. OTBITHI bubmuorexa [JOK
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Pesepdopaa no onpexnenenuio cocrasa
PaaOaKTHBHOTO U3ITy4CHHS

https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(da-, 6era-, ramma-
u3JydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIE
OpPraHU3MBI

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinydeHue

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

53

DHeprusi CBSI31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. S nepHbii
peaktop. [IpobremMbl, mEPCTIEKTUBEIL,
IKOJIOTHYECKUE aCTICKTHI SIICPHOMN
SHEPTeTUKU

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

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Meronbl HaOMIOACHUS U
PErucTpanyy dJIEMEHTApHBIX YaCTHLI.
Kpyraslit cton «@yH1aMeHTalIbHbIE
B3auMOJIeCTBUS. ENMHCTBO
¢bu3nvecKoil KapTHHBI MUPa»

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

55

Bun 38é3nnoro ne6a. Co3sesnus,
HpKI/Ie 3Bé3£[BI, IJIaHCTHhI, UX BUAHUMOC
nBrokenne. ConHeyHas cCUCTeEMa

56

Comune. CoHeuHast akTUBHOCTD.
Uctounuk sueprun CosiHia v 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
nocieoBaTeabHOCTU. BHyTpeHHee



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABIICHUS O MIPOUCXOKICHUU U
spostronny CoJIHIA U 3BE3

58

Muneunsiii [1yre — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHua B
lNanaktuke. I'anaktuku. Y€pHbie
IBIPBI B IPAX TaJaKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosboro B3psiBa.
PennkroBoe uznyueHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «251€eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

Oo6o06maromuit ypok. Poib pusuxu n
ACTPOHOMHUHU B DIKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH cdepax AesaTeIbHOCTH
YeJIoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb
¢uznveckoii Teopuu B HopMUpOBaHUH
MpeJCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

65

O6o06maromuii ypok. Mecto
(hU3UIECKOI KapTUHBI MUPaA B 00IIEM




Py COBPEMEHHBIX ECTECTBEHHO-
Hay4HbIX IIPEICTABICHUN O IPUPOIE

PesepBHbIil ypok. MarHutHoe mnoie.

66 1
DneKTpoMarHuTHast UHIYKIUS
PezepBHbiil ypok. Ontuka. OCHOBBI

67 CHeIaaIbHON TEOpUHr 1
OTHOCUTEIBLHOCTH
Pese 1 ypok. KBaHTOBA 3UKa.

o | ook oo |

p https://m.edsoo.ru/ff0d1784
acTpodu3uku
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YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

» Gusuka, 10 xrace/ Msxumes I'.4., byxosues b.b., Corckuiit H.H. on
penaxnueii [TapdentseBoit H.A., M.: [IpocBemenue.

» ®usuka, 11 kmace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakmueit [TapdpentreBoit H.A., M.: IIpocBernienue.

» Coopuuk 3aaa4 no ¢usuke. 10-11 knaccel. [locodue mms
00111600pa30BaTEIbHBIX YUPEIKICHHM: 0a30BbIN U MTPOGUIIbHBINA ypoBHU. H.A.

[TapdentneBa. M.: Ilpocsemenne 2010.

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

* Pabouas nmporpamma

» ®usuka, 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H. noa
penaknueii [TapdentseBoit H.A., M. : IIpocemenue, 2017.

» ®uzuka, 11 knacc. Mskues I'.JI., byxosues b.b., Yapyrun B.M. nox
penaxnueii [TapdentoeBoit H.A. M. : [IpocBemenue, 2017.

» Coopuuk 3aaa4 1o ¢usmke. 10-11 xkmaccer. [Tocobue mms
00111600pa30BaTEIbHBIX YUPEIKICHHM: 0a30BbIN U MPOGUIbHBINA ypoBHU. H.A.
[TapdentreBa. M.: IIpocsenienue 2010.

» ®usuka. 3agauyHuk.10-11 k1. AIL. PeimkeBuu.-M. «IPODA», 2015.

» KonTponpHbIe 1 caMOCTOsITeNIbHBIE Pa0OThI 110 du3uke.10-11 kir.,0.1.

I'pomuesa.-M.; U3narenscTBO «IK3amen», 2012.



HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 00pa30BaHUSI.

2. http://markx.narod.ru/pic/ - ¢usuka B mkose.

3.http://festival.1september.ru/articles/ - ¢pecTuBanp nmegarornyeckux

unen « OTKPBITBINA YPOK».

4.http://www fizika.ru/ - caiit nns yuurenei GU3NKHA U UX YICHUKOB.

5. http://www.physics.ru/ - maTepuasl o Gusmke.

6. www.ege.edu.ru - uadopmanuonnsii mopran EI'D.

7. http://school-collection.edu.ru/ - enunas xomrekuus [IOPoB

8. buonmoTteka L1OK https://m.edsoo/ru/

9. Marepuai ¢ caiita ifourok.ru

10. I'azeta "1 cenTs0ps": MmaTepuansl o gusuke. http://1september.ru/

Ilepeuens oO0opynoBanuss HEHTPA «TOUKA POCTA»
MKOY «3upanunckas COLI»

Hudporas naboparopus 1o Gusuke.
[Tpunrep.
HoyT0yk.

HNuTepakTuBHas gocka.
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