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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yuyeOHoro mnpeamera «Dusmuka» B 00pa3zoBaTeIbHBIX
OpraHu3alHUsIX Poccuiickoi Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NIPOrPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJIbTaTaM
oOydeHHusl, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3allUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YEOHbIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUs! (PU3MKUA Ha YpPOBHE CPEAHEro OOLIEro
o0pa3oBaHusl, IUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUSA Kypca (DU3UKU: JIUYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay mno rojgaMm o0ydyeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkoapHbIN Kype GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaromuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHINOJIHEHUN UMHU Y4€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKMA JUIsi YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX Pa3enoB (DU3UKH, BKIIFOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

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

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHUUYECKHUX M TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COoIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIEHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pusmueckue Teopuu (PopMHUpPOBAHUE TPEICTABICHUNA O
CTPYKTYpe TOCTpOCHUS (M3UIECKON TEOpHH, Poiikd (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIPaHUIIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (DM3UKU pPean3yeTcsl MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YyYarOIIUXCS.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
IpaKTHYECKUX PalOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [Ilpu d>ToM obOecreuynBaeTCss OBJAJCHUE
00yJaronmMuCcs yMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3apad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4d C SIBHO
3aJIaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbBIX pasne’noB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
0OBSCHEHHE TPOTEKaHUs (U3MYECKUX SBICHHA W TIPOIECCOB B OKpPYXKaIOIMIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIEIH A CHTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tpolecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 00miero oopa3oBaHus JODKEH N3yd4aThCs B YCIOBHSIX
IpeIMETHOT0 KaOuHeTa (M3MKU WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKiIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKAa3aHHBIX B
nporpamme 1o (U3NKE YICHHUYECKUX MPAKTHUYECKUX padOT M JIE€MOHCTPAIMOHHOE
00opyioBaHUE.

JlemoHCcTpanoHHOEe  000pyanoBaHWe (QOpPMHUPYETCSI B COOTBETCTBHH  C
OPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEeYMBaeT IOCTAHOBKY
IIEPCYUCIICHHBIX B TIporpamMmMe 10 (DHU3MKE KIFOUEBBIX JEMOHCTpAIMi s
UCCIICJIOBAaHMSI  W3yYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpyAOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopmupyeTCcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
Ja00paTopHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 001IeM 00pa30BAHUH SIBIISTFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(GU3HYECKUX 3HAHWIA U HAYYHBIX JIOKA3aTCIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiM (DHU3UKHU JUIA PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne STUX 1enei 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npolecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHHUH MPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsSCHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBHSIM 3a]1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpezieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yIbTata;

e CO3JaHUE YCJIOBUU JUIS PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JE€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX paboOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yYJarOIMUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLECCE IIO3HAHUSA IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUX SIBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelIeHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MATEpUAIBHOW  TOYKHA  IIO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAs
ckopocTh. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYTSAMH, NPOMIECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipyuammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroToHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHHUYecKue YCTPONCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

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

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJN.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoOJEnu CTPOEHUS Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHEd KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBM)KEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIIoCTpUpyoLas MpUpoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

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

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHUEM CXKATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3meHeHre BHyTpEHHEN SHEPrUM (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

HN3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuiecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenne u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsiaoB. 1IpOBONHMKH, OUANIEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOOHHWKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

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

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUrATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJIUJILHUK, KOHJIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKuMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa JNMHHUI MarHUTHOU
WHIYKIWH T0JISI MOCTOSHHBIX MArHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla WHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexktpuueckoe rmose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMH. OJIEKTPOJIBHXKYILAS — CUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYyKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBLHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIlepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

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

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpakeHue,
pesoMIIEHUE, MOJSIpU3alus, AUPPaKIus, UHTEpPEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

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

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpalolMX U pacceuBaOIIMX JiIMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol



W3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.
Hab6mronenue nucnepcun cBera.

Pasznen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
IIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmul KEAHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u mnoryiomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO0 YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacnian. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€EDP.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKH. DKOJOTMYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omMba.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS acCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTHUBHOCTh. McTtouHuk sHepruum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3NBI TJIaBHOHW ITIOCIIEAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEeHHEE CTpOCHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TJIIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUN JJI ONPENCIICHUS TMOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usA CEBEPHOro MOJyIIapys U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DPU3UKU
Y aCTPOHOMHUHM B COBPEMEHHOU HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue MIONIaaAn MITOCKUX GUryp u o0bEma Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHamms.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, TeHEepaTop MEepEeMEHHOIO TOKa,
SNICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oatapesi.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnka» Ha YPOBHE CpPEIHErO OOIIEeTo
obpasoBanus (0a30BbIN YPOBEHB) MOJDKHO OOECHEYUTH MTOCTHKCHHE CIICAYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS YUeOHOTO TpeaMeTa «PU3nKay AOKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIUXCA PYKOBOICTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITAa M OMbITA JIESATEIBHOCTH B MPOLECCE Pea3alli OCHOBHBIX HaIlPaBJICHUN
BOCHIUTATEJILHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OpraHU3aIliu;

YMEHHUE B3aUMOJEHCTBOBATH C COLUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;



CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
NESATEIbHOCTU YYEHOI0;

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy TyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIKOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucymero pu3n4eckon Hayke;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymyier mpodecCuu 1 peaTn30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH U CIIOCOOHOCTh K 0OOpPa30BaHUIO M CAaMOOOpPa30BaHUIO B 00JIacTH
(bU3UKY HA TIPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTHLHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEN CpEJIe HA OCHOBE
3HAHUS 1eJIel YCTOMUYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBIEeHHOCTH Ha
OCHOBE UMEIOITNXCSI 3HAHUH 10 (PU3HMKe;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTU HAYYHOM JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss (U3UKA  OCYIIECTBISATH  MPOCKTHYID M  HCCIEIOBATEIHCKYIO
JEATEIIbHOCTh UHAUBUIYaJIbHO U B IPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJorunueckue a1eiicTBHA:
CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalW3upoBaTh  MpoOIiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHMUS;
BBISIBJISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaen0oBaTe1bCKUe 1eHCTBUA:

BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHSIMU U METOAAMHU
(bu3nYeCcKo HAYKH;

BJIaJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON U MIPOSKTHON EATEIbHOCTH
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp’KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MIO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsX, B TOM YMCJIE MIPH CO3[JaHUM Y4EOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITH MPUYMHHO-CICACTBEHHBIE CBSI3M U aKTyalU3HpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pEelICHHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHATM3UPOBaTh IOJIyY€HHbIE B XOJE pEUICHUs 3aJauyd  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMyJIupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JesITEIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OMBIT;

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KU3HECSATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

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

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIa/I€Th HaBBIKAMH MOJYy4YeHHUS WH(POPMALUU (PU3NUECKOTO COACPKAHUS U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAaMOCTOSITEIbHO OCYILECTBIIATh ITOMCK, aHaJM3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalni0 MHGOPMAIMKM Pa3IMYHBIX BUAOB U (opm
IpeJICTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX H  KOMMYHHKALMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aI[MOHHBIX
3amad4 Cc coOmoleHMeM TpeOOBaHUI APrOHOMHKH, TEXHHKH O€30MacHOCTH,



TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJEp)KaHUs B Pa3IUYHBIX (opmarax ¢
y4€TOM Ha3Ha4YCHUs UH(OPMAIUH U IICJICBOW ayAUTOPUH, BHIOMPAs ONTUMAIIbHYFO
(dbopMy IpeICTaBICHHS U BU3YaTU3AIHH.

KoMMyHUKATHBHBbIE YHUBepcaJIbHbIe yueOHblIe 1eiicTBUS:

OCYILECTBIIATH OOIIEHUE HAa YPOKax (PU3UKU M BO BHEYPOUHOU NESATETHLHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMd W  CMsr4artb
KOH(JIUKTBI;

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

NOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OIIUX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0Tr0 4ieHa KOJIJICKTHBA;

OpUHUMATh 1LEJIM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA TO €€ JIOCTMIKEHUIO: COCTaBJATh IUIAaH JACWCTBUA,
pacrpenenath pojid ¢ Y4E€TOM MHEHHH Y4YacTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaueCTBO CBOETO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJEU C TO3MIHUUA HOBH3HBHI,
OpPUTHHAIILHOCTHU, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO ACSATENBHOCTh B 00JACTH
GU3UKK W aCTpPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyJIHMpPOBaAThH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEUICHHs] PAaCUETHBIX M KAaYeCTBEHHBIX
3a/1a4, TJIaH BIMOJHEHUS MPAKTHYECKOW paboThl ¢ YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 0OJIacCTH

(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIENISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX TMPOIECCOB, HX pPE3yJbTaTOB U
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI peIICKCUU JUIsl OLIEHKU CUTYalluu, BHIOOpA BEPHOTO
peuieHus;

yYMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO UX
CHIDKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTUX IMpU aHaiu3e pe3yJbTaToB
NEeSATEeIbHOCTH;

OPUHUMATD ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apTyMEHTHl JPYrHX MpU aHalu3e pPe3yJIbTaToB
JeSITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.

B nponecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBbI
no ¢Qusuke AN YpPOBHS CpeAHEro ooOmero oOpa3oBaHus y OO0ydarommxcs
COBEpLICHCTBYETCS HYMOLIMOHATIbHBIH MHTEIJICKT, IpeIoiararonmi
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIILHOE
COCTOSIHHME, BUJIETh HAMPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHANIBHOU Cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIHpOBaHMs, BKIIOYAIONIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCrexy, ONTHMHU3M, HHHUIIMATUBHOCTb, YMEHHME JAEWCTBOBAaTh HCXOIS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaTh €ro TMpU OCYIIECTBICHUH OOIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAaNBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJIEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHnH PU3NUECKUX 3a]1ay;

pacro3HaBath (GU3MYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHUS,
B3auMoJielicTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HAarpeBaHUU (OXJIAXKICHUN ), TEIJIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAJUIM3ALNS, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, OBBIICHHUE JABJICHUA T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
cocyle, CBSI3b MEXAy TNapaMeTpaMHu COCTOSIHMSI Ta3a B  HM30IpOLECCax,
3JIEKTpU3alHs TN, B3aUMOJICVCTBHUE 3apsII0B;

OTIMCHIBATh MEXAHUYECKOE NIBIDKCHHE, WCIONL3ys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIIYJIC Te€JIa, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA YHEPTUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYUH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BETUYHHY C JIPYyTUMU
BEJIUYHMHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ys (U3MUeCKue BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETHYECKAsl YHEPrUsl XaOTUYECKOIO JBUKEHHS MOJIEKYJI, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOO (PUIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATEINSA;, IPU OINKCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUN CMBICT HCIHOJIB3YEMbIX BEIWMYMH, HX
0003HaYeHUs W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(GU3UYECKYI0 BEJTMYHUHY C APYTHUMH BEIHMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEIUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIUAN, PA3HOCTh MTOTECHIMAJIOB;
NPy OINHCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUH CMBICT HCIOJIb3yEeMbIX



BEeIIMYMH, WX OOO3HAYCHMS] W CIWHHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINC
JTAHHYI0 (PU3UYECKYIO BEJTUYHMHY C APYTUMH BEIHUYUHAMU,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBIICHUS, UCIOIB3Yys (PU3HUECKHE
3aKOHBI Y TIPUHLMIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAaHEHHsS] HUMIIYJIbCa,
OPUHITUN CYTEPIIO3UIINKA CHJI, TPUHIIUIT PaBHOMPABUS HHEPIUAIBHBIX CHCTEM
0TCuéTa, MOJICKYJSIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJIHEH KMHETHYCCKON DHEPTHU TETUIOBOTO JIBIIKCHUS MOJICKYI C
a0COJIFOTHON TeMmIiepaTypoi, EPBbIN 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KysoHa, NpuU 3TOM pa3ivyarh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBACHATH OCHOBHbIE NPUHIMIBI JEHCTBHUS  MalllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
MMOBCEHEBHOM KHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3UYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YEOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMNBIT U
(GbopMyIpPOBATH BHIBO/IHI,

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3NUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpOBaTh PeE3ybTaThl IMOJTYYEHHON 3aBUCHUMOCTUA (DU3MYECKUX BEIUYHH B
BU/JIe TA0JIUII U TPaUKOB, JAeNIaTh BHIBOBI 10 PE3yJIbTaTaM UCCIIEA0OBAHMUS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEICHUU MCCIEIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
00opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYHHBI U (POPMYJIBL,
HEOOXOaMMBbIC I €€ PEIICHHs, MTPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIyYeHHOTO 3HAYeHUs (PU3UUYECKON BEIMYUHBI,

pelaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PAaCCY>KIEHUM C OMOpOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;



UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIAN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIpHON MHGOpPMAIUK, MOJTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOJTy4aeMyto HHPOpMaLIKIO;

IPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
11 obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUuOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TIpyNNE€ C BBHIIOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX PpOJEH,
IUIAaHUPOBATH padOTy TPYIIbl, PalMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCSA YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHbI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOJAEH, LIEJOCTHOCTh U E€OUHCTBO
($u3znyeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUSI M3YyUYECHHbIX (U3UYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUECKUM 3apsAll, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, AJICpHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO si[ipa MpHU pPEUIeHUU (PU3NYECKHUX
3aJ1ay;

pacro3HaBaTh (pU3nMUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKask IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJIeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPEJTOMIICHHUE,
uHTephepeHus, audpakuuss U TOJApU3aLMs CBETa, JAUCHEPCHUs] CBETa,
dboTtoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro CIHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBaTh W3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), HUCIOJIb3Yysl (PU3NYECKUE BETUUYHHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHUE, AIEKTPHUYECKOE



COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
UHAYKIUS MarHuTHOTO TOJs, cuia Awmrmepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, DHEPTHsl 3JIEKTPUYECKOTO M MArHUTHOTO IMOJIeH, MEPUOJ MU YacToTa
KojeOaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsii M CHiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHUYECKasl CHUJla JIMH3bI, MPU OIMUCAHUHU MPABUWIBHO TPAKTOBAaTh (HU3MUECKUN
CMBICIT HCHOJB3YEMbIX BEJIUYMH, HMX OOO3HAUYECHHUS U EIAUHMIIBI, YKa3bIBaTb
dbopMynbl, CBA3BIBAIOIIME JAHHYI0 (U3WYECKYIO BEIWYUHY C JPYTUMU
BEJIMYMHAMU;

OMKUCHIBATh M3YyUYCHHbIE KBAHTOBBIC SIBJIECHUS U TPOLECCHI, HCIOIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, EPHUOJ MOTypacHaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, MPU ONUCAHWU TPABWIBHO TPaKTOBaTh (PUIUYECKUA CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIISATH 3HAaUCHUE (PU3MUECKOIN BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHLUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0OBATEIBLHOTO M HapalIeIbHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DWHIITEeHa 1 (oTorddekra,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHUs MacCOBOTO YHCIa, MOCTyiarel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3iMyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKOe BBIPAKEHHWE U YCIOBHS (TpaHULBI, O0JIACTH)
IPUMEHUMOCTH;

OTpEEATh HAlIPABJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl MPOBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHI 0 HCCIEAOBAHUIO (PU3MYECKUX SBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: MpPU 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YEOHOro JKCIEPUMEHTa,
co0upaTrh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(dbopMyIIHpPOBATh BHIBOJIBI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHHUI;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHI: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, AeyaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEI0BAHMS;

coOmo1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeIOBATEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpPaTOPHOTO
000pya0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIEeNbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYMHBI U (POPMYJIBL,
HEOOXO UMbl N7l €€ pElICHUs, MPOBOJUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJIyYeHHOTO 3HAYeHUs (PU3HUUECKOU BEIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BICTPAUBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
LENOYKY PacCyX JCHU C OMOpPOM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3nYecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBPEMEHHBIC
UH(OpPMAIMOHHbIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUN
U MPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMALIMH, TOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATD MOIy4aeMyI0 HH(POPMALIUIO;

OOBSCHITh TPUHIIMIBI JIEUCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS MX 0€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOU
KU3HU,

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0pallleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
IIOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B Tpynme ¢ BBHIMNOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJE,
IUIAaHUPOBATH padOTy TPYIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAaHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne ni/mn P Kontpoabsnbsie IIpakTnueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2
Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7f4 1672
Nroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. 9JIEKTPO/IMHAMUKA
bubmunoreka LIOK

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

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yecKkue U 3JEKTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c¢
Nroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTEI KBAHTOBOU OITHUKH 6 E;Ifsj?/l//lr?:ee:l(sigrou/lif4lc97c
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c¢

Nroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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

Nroro no pazgeny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 Obodmaiomee nosTopenue 4 ngs?;;?:;(sigrg}iﬂl&%
Nroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| ®usuka — Hayka o npupojae. Hayuneie 1 bubanorexa [HOK
METOABI IIO3HAHUS OKPYKAIOLIETO MUpPa https://m.edsoo.ru/ff0c32e2
Posb 1 mecTo ¢pusuku B hopMupoBaHUU
2 COBPEMEHHOM i)a YHOU an). IT)I/IHII; MHpa, B 1 bubmmorexa [TOK
P o Y P \,p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITETbHOCTH JIOIeH
Mexanudeckoe aBmxeHrne. OTHOCUTEILHOCTD
3 MEXaHHYECKOTo JBUxkeHus. [lepemenienne 1 bubmorexa HOK
F P ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE IPAMOINHENHOE NBUKCHUE 1 buGnnorexa LIOK
p P https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSAMOJIMHENHOE 1 bubmmoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
6 CBoOomHoe majieHne. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO IMaICHUS https://m.edsoo.ru/ff0c39¢cc
7 Kpuonunerinoe npmxenue. [[Brmxenue | bubmuorexa [JOK
MaTepUAIbHON TOYKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHOcUTENBbHOCTH | anues.
8 HMNuepuuanbable cucteMbl orcueTa. IlepBriil 1 buGnnorexa LIOK
p P https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
9 Macca tena. Cuna. [lpunuun cynepno3unuu | bubanorexa [HOK

cuit. Bropoi 3akon HeroroHa st

https://m.edsoo.ru/ff0c3bed



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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MaTepUAIbHON TOUYKHU

10 Tperuii 3akoH HeroTOHA 119 MaTepraIbHbBIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TAroreHus. Cuna bubmmoreka [JOK
TsbKecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbu6nuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena hitps://m.cdsoo.rw/fl0c3el 8
Cuna tpenus. Koadunment tpenns. Cuna
13 COHpOTI:IBHeHHH Hpql)/lq)I[BI/I}KeHI/II/II) Tea B bubmorexa [TOK
https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM ras3e
[TocTynaTenbHOE U BpalaTeIbHOE TBUKEHHE
14 a0CoOMIOTHO TBEPAOTO Tella. MOMEHT CHITBI. bubmmoreka [JOK
[liievo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynsc MaTepuabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. IMITynbC cuibl. 3aKOH bubnumoreka [IOK
COXpaHeHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
PabGora 1 momuocTh crinbl. Kunetnueckast
16 9Heprus MaTepuaabHOW TOUKH. Teopema 00 bubnmorexa LHOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHUYECKOM SHEPTUH
[TorenumansHas sueprus. [loreHnuanbHas
17 SHEPTHs YNnpyro AehOpMUPOBAHHON bubanorexka HOK
npy>xuHbl. [loTeHIMaIbHAS SHEPTrUs Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMIIU
[ToTeHumanbHble U HETTIOTEHIIUAJIBHBIE CHUIIBI.
18 CBs13b paOOTHI HETIOTEHITUATBLHBIX CHJI C buGnnorexa LIOK

H3MEHEHHEM MEXaHHISCKOM OHEpPIrun

https://m.edsoo.ru/ff0c478¢c
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CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPrUn

19

JlaboparopHas pabota «lccnenoBanue cBI3U
paboThI CHITBI C KI3MEHEHHUEM MEXaHUYECKON
SHEPI'HHU Tella Ha IPUMEPE PACTSHKECHUS
PE3UHOBOTO KI'yTa»

20

KonTtponbnas padota mo teme «KnHemaruka.
Jlunamuka. 3aKOHBI COXpaHEHMSI B
MEXaHUKE»

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. uddysus

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

22

XapakTep ABUKEHUS U B3aUMOJACHCTBUS
YacTHI] BeliecTBa. Moienu CTpOeHHS Ta30B,
JKUJKOCTEH U TBEPABIX TEIl

23

Macca monexyi. KonnuecTBo BenecTsa.
[TocTostnuas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBueHue MKT

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AbcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KUHETUYECKOM OHCPIrUur ABUIKCHUS MOJICKYJIL.
VYpasnenue MenaeneeBa-Knanelipona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnas padora «McciaenoBanue
3aBUCUMOCTH MEX]y IapaMeTpamMu
COCTOSITHUS pa3peKEHHOTO Ta3a



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omnponecchl B eaabHOM ra3e u ux

Bbu6nuoreka [JOK

29 rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEprus TEpMOAUHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUS. bubmuorexa [JOK
KomuuectBo TemnoTsl u pabota. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJI€aJIbHOTO Tra3a
31 Bunae! rennonepenaun bubmmnorexa IOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TENI0EMKOCTD BELIECTBA.
32 KonunuecTBo TennoTsl npu Temionepeaaye. bubmmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHbIi poriecc
1 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO bubanorexka HOK
IIPUMEHEHUE K U30IIpoLeccaMm https://m.edsoo.ru/ff0c5efc
14 HeoGpaTtumocTs npoiieccoB B IpUpo/Ie. bubmmoreka [JOK
BTopoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicreus u KI11 remoBoit bubmuorexa [JOK
MalllAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKOJIOTHYecKre MpoOIeMbl TEIIOHEPTeTHKU
13 O6o0maromuii ypok «MosekysipHast bubmuorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo Teme
39 «MomnekynsipHas puzuka. OCHOBBI bubmorexa [TOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooGpazoBaHue U KOHACHCAIHS. bubmmoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
A1 AOCOJIFOTHAS 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubmuorexa [JOK

Bo3ayxa. Hacelennslii map

https://m.edsoo.ru/ff0c64d8



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
https://m.edsoo.ru/ff0c6230
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TBépnoe teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB

Bbu6nmuoreka [JOK

42
KpHUCTaLIoB. JKUJIKHE KPUCTAILIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEpHaIbI
43 [InaBneHue u KpuctamMsanus. Y 1enbHast bubmmoreka [IOK
terutoTa riaBneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHeHUE TEIIOBOro OajaHca
PABHEHHE TEIUIoBor " https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Ten. DIEKTPUIEeCKUH 3apsi. bubanorexa [HOK
JIBa BUJa SIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0c6bec
[TpoBOAHMKH, TUANEKTPUKU U
46 n(fn HHOBO HIfKI/I 3aK(I))H COXpaHEHUs bubmmorexa [OK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bce
3JIEKTPUYECKOTO 3apsijia
47 B3anmoperictue 3apsnoB. 3akoH KynoHa. bubmmoreka [JOK
To4euHblil JIEKTPUUYECKUI 3apsia https://m.edsoo.ru/ff0c6ce4
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
48 [IpuHIMI Cyneprno3uuuu 3IEKTPUIECKUX bubmmorexa [TOK
p VH ynep H . p https://m.edsoo.ru/ff0c6df2
nosiei. JIuHum HanpsKEHHOCTH
49 Pabota cui 31eKTpoCTaTHIECKOTO OIS, bubanorexa HOK
IToTennuan. Pa3HOCTh MOTEHIIUATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY M TUAJIEKTPUKH B
POBOL A P bubmuorexa [JOK
50 3JIEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi NpOHUIIAEMOCTD
Bbu6nuoreka [JOK
51 OnektpoéMkoctb. KoHneHncaro
p a p https://m.edsoo.ru/ff0c7126
5 DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubmmoreka [JOK
DHeprus 3apsHKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabota "M3mepenue
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IIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMIMPOBAIBHOTO anmnapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3anMTa. 3a3eMIICHUE 3ICKTPOIPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cyniectBoBanus. [loctossHHBIN TOK. Cuia
toka. Hanpsixenue. Conpotusienue. 3akoH
OmMa jy1st yyacTka 1enu

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIIAaHHOE COCTMHEHHNE TPOBOTHIKOB.
JlaGopaTtopHnas pabora «M3yuenue
CMEIIAHHOTO COSIMHEHHS PE3UCTOPOB)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO TOKA.
3akoH [[>xoyns-Jlenna

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma a5t TOTHOM (3aMKHYTOH )

BHGKTpHHGCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopnas pabora «M3mepenne IC
UCTOYHHKA TOKA U €T0 BHYTPEHHETO
COITPOTHBIICHUS

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHask TPOBOAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTh COIIPOTUBJICHUA
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh

60

DneKkTpuueckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITy4YKOB

61

[TomrynpoBOIHUKH, UX COOCTBEHHAS U
MpUMECHas MPOBOAUMOCTh. CBOMCTBA p—n-

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

nepexoja. [TomynpoBogHIKOBBIE TPHOOPHI

DJIEKTPUUYECKUH TOK B paCTBOpax U
pacruiaBax 3JIeKTPOIUTOB.

bu6mmoreka [IOK

62 1
DIEKTPONUTHYECKAs JUCCOLIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bu6mmoreka [IOK
63 CaMOCTOSITENTbHBI U HECAMOCTOSI TENIbHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsaa. Monnus. [1na3sma
DneKTpuuecKre mpuOOpsl U yCTPONCTBA U UX
64 1} aKTEIIeCKOG 1| I/II)MGHSHI/IG }il EBI/IJ'Ia 1 bubmorexa [TOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
Bbu6nuoreka [JOK
65 O6o0maromuii ypok «JIeKTpOIuHaAMUKA. 1
HHAIOLHIH YPOI (ICKTPOMHAMUKEY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mo teme
66 «2nektpocraruka. [TocTosHHBIN | bubmmoreka [JOK
3JIEKTPUYECKHI TOK. TOKH B pa3uyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KontponbHas pabora no | bubmmoreka [IOK
Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIit ypok. O000Iar0Nuii ypok mo | bubanorexka HOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Kontpoabusie IIpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl

ITocTosHHBIE MATHUTHI U UX

| B3aumojieiicTBrue. MarautHoe nose. Bektop 1 bubnuoreka [JOK
MAarHUTHOM MHAYKUUU. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHyKUIHUA
MarauTHO€E 1oJIe MPOBOIHUKA C TOKOM. BuG 1OK

o HOJIHOTEKA
2 OnbIT Opcrena. Bzaumonaericteue 1
https://m.edsoo.ru/ff0c98fe

MPOBOJHUKOB C TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 | Bu6muotexa [JOK
MarHUTHOTO TOJISI KATYIIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C

4 tokoMm. Cmita Amniepa. JlabopaTopHasi paborta | 1 bu6nuoreka [IOK
«UccnenoBaHue neUCTBUS IOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS HA Bu6 10K

HOJIHOTEKA
5 JBIKYIIYIOCS 3apsiKeHHY0 yacTuily. Cuna 1 httos://m.ed e~
ps://m.edsoo.ru/ff0c

Jlopenua. Pa6ora cumst Jlopenia
DJieKTpoMarHuTHas HHayKus. [loTok

6 BEKTOpa MarHuTHOW uHAYKIHK. DJ1C |
MHIYKUIHUU. 3aKOH AJIEKTPOMAarHUTHOMN
nHaykuun dapanes

7 Jlaboparopnas padota «MccnenoBanue | 1 bubmmoreka [JOK

SIBJIICHUSA BHGKTpOMaFHHTHOﬁ HUHAYKIOUN

https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

NuaykTUBHOCTSB. fIBIEHUE CAMOUHAYKLIHUH.
OJIC caMOMHAYKIIMUA. DHEPTHUS MAarHUTHOTO
MOJIsl KaTYIIKXA ¢ TOKOM. DJIEKTPOMArHUTHOE
moJsie

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

TexHuueckue yCTpONCTBA U UX IIPUMEHECHUE:
ITIOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
JJIEKTPOABUIaTENb, yCKOPUTEIN
JJIEMEHTAPHBIX YaCTHL], NHAYKIIMOHHAS I1€Yb

10

O6o6maromuii ypok « MarauTHoe mode.
DneKTpOMarHuTHast UHIYKIUS)

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

11

KontponbHas padoTa nmo teme «MarHutHoe
noJie. DNEeKTPOMarHuTHasE MHAYKLIHSD)

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

12

CB0OOIHBIE MEXaHNYECKIE KOJIeOaHMUS.
I"apmonuueckue konedanus. Y paBHEHHE
rapMOHHYECKHUX Kojiebanui. [IpeBpamenne
SHEPTUHU

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

13

Jlaboparopuas padota «VccrnenoBanue
3aBUCHMOCTH MEPUO/Ia MAITBIX KOJICOAHU
rpy3a Ha HUTHU OT JUTMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UCaIbHOM
KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXKILY
MEXaHWYECKUMH U 3JIEKTPOMATrHUTHBIMH
KoJIe0aHUAMHU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cb&820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
OHCPTHUU B UACAIIBHOM KOHe6aTeHBHOM
KOHTYpE

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



https://m.edsoo.ru/ff0ca600
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[IpencraBienHne 0 3aTyXalONINX KOJIeOaHUSIX.
BoinyxneHHbIe MEXaHUYECKUE KOJIeOaHUsl.

Bbubmunoreka LIOK

16 Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ff0cbb86
ANIEKTPOMAarHUTHbIE KojeOaHus
IlepemenHsbIit Tok. CUHYyCOUJAJIbHBIN
17 IIEPEMEHHBII TOK. MOILITHOCTh NEPEMEHHOTO Bu6muotexa [JOK
TOKa. AMIUTUTYJTHOE U JIEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA M HAMPSHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpedieHne IEKTPUIECKON YHEPTHH
Y CTpoiCTBO M MPaKTUUECKOE TPUMEHEHUE
19 AJIEKTPUYECKOI0 3BOHKA, TeHEpaTOpa bubmorexa OK
N https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepeaay
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHnudeckue BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
pacupoCTpaHEHUs U IJIMHA BOJHBL. https://m.edsoo.ru/ff0ccad4
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubmmoreka [JOK
Bricora Tona. Tem0p 3ByKa https://m.edsoo.ru/ff0cccOc
7 DJIEKTPOMAarHUTHbBIE BOJIHBI, UX CBOMCTBA U bu6nuoreka [IOK
ckopocTb. [Ikana 35eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paUOCBSI3U U TEJIEBUACHUS.
PazButue cpencts cBs3u. Paguonokamus
25 Kontponbnas padota «KonebaHust 1 BOTHBDY bubmorexa [IOK

https://m.edsoo.ru/ff0cc618
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[IpssMOnMHENHOE PaCIIPOCTPAHEHHUE CBETA B

26 OJTHOPOJIHOM cpejie. ToueuHbIil HCTOYHUK bubmmorexa LIOK
AHOPOA pede. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHne n300pakeHUH B IIIOCKOM bubmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [lonmHOE BHYTpEeHHEE
28 orpakenue. IIpenenbHBINA yToil MOJIHOTO bubmmorexa [OK
P P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
79 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKA3aTelIs MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n3o00pakeHuil B TUH3E.
30 ®opMya TOHKOU JIMH3BL. Y BETUYECHUE bubmmorexa LIOK
pMYy ’ https://m.edsoo.ru/ff0cddle
JIUH3bI
31 JlaGopatopnas pabota «lccnenoBanue
CBOMCTB M300paKEHUH B JIMH32X)
Jucnepcus ceera. CIoXHBIA COCTaB OEII0TO
32 cgera. [[Ber. JlabopaTopHas pabora
«Habnronenne qucnepcuu CBeTa»
13 WnTepdepennus creta. Audpakius ceera. bubmmoreka [JOK
JudpakiuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. Bu6muotexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTuueckne MpuOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOT0 TPUMEHEHHUS
['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU
. bubmuoreka [{OK
36 MexaHukH. [locTynatel cienuanbHON TEOpUH

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OTHOBPCMCHHOCTHU.

Bbubmunoreka LIOK

37
3aMeIJIeHHe BPEMEHH M COKPAIIEHUE IJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C DHEPTHUEH U bubmorexa OK
Hbk P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHsl MOKOS
19 Kontponbras padota «Ontuka. OCHOBBI bu6nuoreka [IOK
CIIELMATIbHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ff0cfe16
A1 OTtkpsiTHE U HccnenoBanue Gporodddekra. bu6nuoreka [IOK
Omnmitel A. I'. CtonneroBa https://m.edsoo.ru/ff0cffc4
3akonbl portorddekra. YpaBHeHUE
. . but6mmoreka [IOK
42 Oiiamrelina s potodrddekra. «KpacHas
https://m.edsoo.ru/ff0d015¢e
rpanuna» Gorospgexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubmuoreka [{OK
XUMHYECKOe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTpONCTBA U IPAKTUUECKOE
44 npUMeHeHHe: (OTOIIEMEHT, (POTOJATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme « 3J€MEHTBI bubnuoreka [JOK
KBAaHTOBOM OIITHKI)) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa [IOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeIb aToMa
Bbubmunoreka LIOK
47 [Toctynatel bopa
TYJATEl BOp https://m.edsoo.ru/ff0dOafa
43 W3nydenue u noromienre GpOTOHOB NpU bubmmoreka [JOK

nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTHU

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Ha Apyroui. Buasl criekTpos

49

BomHoBEIEe cBOiicTBa yacTull. BoIHEI fe
Bbpoiinsa. KopnyckyisipHO-BOITHOBOI
nyanu3M. CIIOHTaHHOE U BBIHYKJACHHOE
U3JIy4YeHUe

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

50

OTKpBITHE pATMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuio cocrasa
PaANOAKTUBHOTO U3TYyUYEHUS

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

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3JIydeHUsI.
BrnusiHre paguoakTHBHOCTH Ha )KHUBBIC
OpTaHU3MBI

52

OTkpbITHE IPOTOHA U HEUTpPOHA. M30TOMBI.
Anbda-pacnazg. DIEKTPOHHBINA U
MMO3UTPOHHBINA OeTa-pacman. ['amma-
U3IydeHue

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

53

OHeprus cBA3M HYKJIOHOB B siipe. SInepHble
peakmu. SnepHslit peaktop. [Ipobiemsl,
MIEPCIIEKTUBBI, YIKOJIOTUYECKUE aCTIEKThI
SIICPHOM HEPTETUKHU

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

54

DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTpOHA. MeTonbl HAOMIOACHUS U
PEruCTpalvK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoecTBUA. EAHCTBO usnueckoit
KapTUHBI MUPa»

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

55

Oranel pa3BuTus actpoHoMuu. [IpuxiagHoe
Y MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bun 3BE€3mHOTO HeEOA.
Co3Be3ausi, spKue 3BE31bl, IUIAHETHI, UX
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BUIUMOC IBHXKCHUC. ConHeyHas cucTeMa

56

Counnie. ConHeuHast akTUBHOCTE. MICTOYHHUK
sHeprun CoJiHILIA U 3BE3]

57

3BE3/1bI, ©X OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 bl IVIaBHOM OCIEN0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABIICHUS O MPOUCXOXKICHUU U
spoatonuu CoJIHIIA U 3BE3]T

58

Muneunsiit [IyTe — Hama [Manaktuka.
ITonoxxenune n neuxxenne CoiHIa B
lanaktuke. ['anaktuku. Y€pHbie ABIPHI B
sJIpax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosnbiioro B3pbeiBa. PemukToBOE M3ITyYeHHUE.
MeraranakTuka

60

Hepemennsie mpoOiieMbl aCTPOHOMUU

61

KontponbHas paboTa «D1eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKU»

62

Ob6o06matomuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COIIMAIIBHON M THYCCKOM
cdepax neqaTeabHOCTH YeIoBeKa

63

O6o6matomuii ypok. Pois u Mmecto pusuku
Y aCTPOHOMHH B COBPEMEHHOMN HAYyYHOM
KapTUHE MHpa

64

Oo6o6maromuii ypok. Ponb ¢pusnyeckoii
Teopuu B (OpMUPOBAHUH TIPEICTABICHUHN O
¢bu3nveckoil kKapTUHEe MUpa




Ob6o06matomuii ypok. Mecto pusudeckoit
KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O

pUpoJIe

65

66 PesepsHbIil ypok. MaruutHoe noie.

DNeKTpOMarHuTHast UHIYKIUS

67 PezepBHbiil ypok. Ontuka. OCHOBBI

CHGHH&HBHOﬁ TCOpHUU OTHOCUTCIILHOCTHU

Pesepnsrii ypok. KBantoBas ¢usuka.

68
DJeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» Gusuka, 10 krace/ Msaxumes I'.4., byxosues b.b., Corckuit H.H.; mon
penaknueii [TapdhenteeBoit H.A. AkmmonepHoe o61mecTBo «M3marenscTBo
«IIpocsemienue»

» Gusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M.; oz
penakmueit [TapdpentreBoit H.A. AxkuimonepHoe o6iectBo «M3maTenscTBo

«HpOCBCHICHI/IC»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
https://edsoo.ru/metodicheskie-materialy/
https://rosuchebnik.ru/material/fizika-7-9-klassy-rabochaya-programma-iv-

per/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://uchi.ru/

http://class-fizik.ru/
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