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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNIbHON mporpammbl, mnpezacTaBieHHbXx B OI'OC
COO, a Taxxke ¢ yuéroM (enepasbHONW pabodeil mporpaMMbl BOCIHUTAHUS U
KOHLIETILIUK TpenojiaBaHus yyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccuniickon denepanum, peanu3yommux OCHOBHBIE
o0Opa3oBaTelibHbIE MPOTrPaAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOUW KapTUHBI MHupa oOyuarmmuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
nonxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
o0y4eHHs, a TakXKe YUYUTHIBAET HEOOXOAMMOCTh pead3alii MEKIPEIMETHBIX
cBA3ed (U3MKM C €CTECTBEHHO-Hay4YHbIMU YYE€OHbIMU mpenMeramu. B Hel
ONPENEIAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3KUKK Ha OA30BOM YPOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThI MO roj1aM O0yUEHUS;

e cojnepkaHue yuebHoro mpenmMera «Pusnka» mo rojgaM o0yueHusl.

dusnka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUWM  OMNpeAeNseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHaloB C 3aJaHHBIMUA CBOMCTBAMHU M APYTHX.
N3ydyenne (PU3MKHM BHOCHUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaroniuxcs, B (opMUpOBaHME YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJHEHUN UMHU YUY€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢Gusukm 1S YpOBHS CpEIHEro o0Omero oOpa3oBaHUS
NOJIOKEH pAX HMACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHHLMIBL €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJITACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
0o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTHUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIeHUs
po0sIeM palMOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu (POopMUPOBAHUE NPEICTABICHUNA O
CTPYKType MOCTpPOeHUsl (PU3HUECKON Teopuu, poiu (PyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NOPUPOJE, TIpPaHHIAX
MPUMEHUMOCTH TEOPHUH, Uil OINMCAHHUS E€CTECTBEHHO-HAYYHBIX SABJICHUU U
MIPOIIECCOB).

CucTeMHO-eSITEeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexe
BCETO 3a CUET OpPraHW3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCH.
Jns  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HMCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHHYECKUX
IpaKTHUECKUX PaOoT. BruljeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHHUKaAMU
00pa30BaTeNbHOIO TMpollecca UCXOMsl M3 OCOOCHHOCTEW IUIAaHMPOBAHUS U
ocHalleHus: kabuHera Quiuku. Ilpu »3TOoM obecneynBaeTcss OBJAJICHUE
0o0y4JalImUMUC YMEHUSAMU MPOBOAMTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIJI0KEHHBIX TUITOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipyu »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NYECKON MOJIEIBIO, TO3BOJISIIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszzenia Kypca, TaK U HMHTETPUPYs 3HAHHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
0o0BsICHEHHE TMpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYyKaroOIIen
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleueHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEHb Kypca
¢Gbu3KMKN Ha YPOBHE CpelHero o0miero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpEeIMETHOTO KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pu3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOEe OOOpYAOBaHWE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000py10BaHUeE.

JlemoHCcTpanmoHHOEe  000OpyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B NporpaMme Mo (U3HMKE KIIOYEBBIX JIEMOHCTpAaIUil s
UCCIICIOBAaHMUSI ~ M3YyYaeMbIX SIBJICHMA M  IPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o0OOpymOBaHME ISl YYEHWYECKHMX TPAKTHUUECKUX pPadoT
dopMupyeTcss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBaeTCsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
Ja00paTOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX M IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (dopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;

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

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
buznyeCKuX 3HAHUM U HAyYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK AT PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxkeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 001Iero oopa3oBaHus:



e TMpHOOpPETeHHEe  CHUCTeMbl  3HaHUW 00  o0mmx  Qu3MYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMHKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHU MPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0OBsSCHEHHS] (PU3NUYECKUX SBJICHUNW B TIPUPOJAE U JJS TPHHITHS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(Gu3NYECKUX SKCIEPUMEHTOB, aHaln3a U HMHTEpHpeTalnuu HHpopmammu,
oTpezieNIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHWE YCJIOBUH IS PAa3BUTHS YMEHUMN NPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEAHEro 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 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeneHusl J1a00opaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yUYarOIMUXCH.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PUBHKE.

MonenupoBanue (u3nuecKux sIBICHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyuHIMIT COOTBETCTBUS.

Ponb u Mecto ¢usuku B (GOpMUPOBAHMU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JNATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeliienne, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCH CHCTEMBl KOOPAMHAT.
Clio)keHue NepeMEeNICHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHWs, NIyTH H MepeMelICHUs
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre cBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHAS
ckopocTs. [lepuon u yactora oOpamienus. LieHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JNBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

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



W3mepenue yckopeHusi CBOOOHOTO MaJAeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY NYyTSIMHU, NPONMJAECHHBIMH TEJIOM 3a
IIOCJIEAOBATEINbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

M3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTensHOCTH  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuii 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUH TeJla B )KUIKOCTH WJIU Tas3e.

[TocTynarensHoE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOAIIMIIHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HNccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUKEHHE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus yIpyro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuanbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmuanpapie W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI Tel.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecKkre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBHXEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3yuenune aOCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW DHEPruu
TeJia Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Ttemmneparyp
Llenbcus.



Mopenp  upeambHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACaNbHOro raza. AOCONIOTHas Temreparypa Kak mepa
CpelIHEe KHHETHUYECKOW BSHEpPruM TEIUIOBOro ABMXKEHUs dactul rasa. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME UCKPETHOE CTPOEHHE BemiecTBa, (oTorpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

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

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandectBo Temnotel U padota. BHyTpenHsis
HEpPrus  OAHOATOMHOIO  HWACAJIBHOrO  raza. Buabl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KosnuecTBO TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 00 amuabatHoM mpouecce. I[lepBbld 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3aKOHa TEPMOJMHAMHMKHM K H3ompoiieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

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

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoiae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduumeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTCTUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAWIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPIUuM (TeMIlepaTypbl) Tela IpH Terionepeaaye.

OnplT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3mepenne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenne u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TemuoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU IMOJYyUYECHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUU.

CriocoObl U3MepeHHs BIAXKHOCTH.

HalGmronenue HarpeBanusi v MIaBJIeHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTauioB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsnioB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Onektpuyeckoe rnosne. Hampsok€HHOCTh  anekTpuueckoro moiid. [IpuHnun



CYNEPIIO3UINN AIEKTPUUECKUX NoJiel. JIMHUM HanpsyKEHHOCTU BJIEKTPUYECKOTO
OJISL.

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpuyueckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M TNPAKTUYECKOE NPHUMEHEHHE: DSIJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnexTpocTaTHyecKas 3aluTa.

JIMDIIEKTPUKY B 3IEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U AUAJIEKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHZIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunwvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 yyacTKa LIETH.

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

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUjia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNEPATypbl. CBEPXITPOBOIUMOCTD.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHass M NpUMECHass  IPOBOJUMOCTh
NOJIyIpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpudecknii TOK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monnus. 11nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

N3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHBIICHUS.

Habmronenue 3nekTposiamsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoeHsa B 10 kiacce ocCyIIecTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, runoresa, (pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupoje, auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B KUBOU IIPUPOJIE.

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



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALNS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWIHUKH, HCHOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), IBUIaTeilb BHYTPEHHEIO
Cropanusi, napoBas TypOuHa, ObBITOBOI XOJOAUIBHUK, KOHAULIUOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamMuka

Tema 3. Maznummnoe noje. In1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [lpuHiun cynepnosunnu
MArHUTHBIX MOJIeW. JIMHMM MarHWuTHOM WHAYKUUU. KapTuHa NUMHWI MarHUTHOU
WHIYKIWH T0JISI IOCTOSHHBIX MArHUTOB.

MaruutHOoEe 1OJ€ NOpPOBOJHHUKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSMOr0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOkoM. OnbIT IpcTena. BzanmoieiicTBue NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHutHoM mnose. PabGora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu dapajes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOJIBHXKYILNAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBIEHME CaMOMHIAYKLIMHU. OJEKTPOJABMXKYIIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOIABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTpOMarHuTHOM UHIAYKIIAH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIUU OT CKOPOCTH WM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsiedanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
[Mapmonnueckue kosiebanus. Ilepwon, yactoTra, amrumTyna U (asa kojieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKUMHU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
HHEPTUU B UJI€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemenHbiii  TOK. CuUHYCOMJAIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKCHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycCTpoWCTBAa M MPAKTUYECKOE INPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIHHONW CHUCTEMBI (MPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronmx Kojie0aHu.

HccnenoBanue cBOMCTB BHIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezonasnca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu 1mocienoBaTeNbHOM COSAUHEHMM PE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaeinb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUIl rpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 6OJIHbL

MexaHnuueckue BOJIHBI, YycCioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepeuHble W IPOJOJIBHBIE BOJIHBI.
WnTepdepenius u quppakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3IYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XXC€HHUE, MPEIOMIICHUE, TOIsSpU3aus, AUPpaKiys,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IprHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKIX BOJIH.

Hab6mronenue natepdepennmn u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOU pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJieOaHUM.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHWTHBIX — BOJIH: OTpaXkeHue,
pesoMIICHUE, MOSIpU3alus, AUPPaKIusl, THTEPPEepEHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsmMonnHENHOE pacHpOCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3o0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

HMucnepcus ceeta. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHUE W ONTUYecKas cuiia TOHKOM nuH3bl. [locTpoenue uzoOpaxeHuil B
coOMpalolMX U paccerBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BomnoBass ontmka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JlubpakumonHas peméTka. YCIOBHE HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM [aJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyma,
doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OMTHKA, TUPPAKIIMOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpsAMONMHEHOE pacHpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETA.
OnTuueckue mpuOOpPHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mosellb CBETOBOA.

HccnenoBanne cBOMCTB M300paXE€HUH B JIMH3AX.

Mopenn MUKpOCKONa, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

HaOmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



W3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JTUH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynars
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aAMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun POoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dboroaddexra. YpaBuenue ODiHiuTeiiHa s doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEYHAas: OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(HexT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOIPPeKTa.

Ceeroguog.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapuass mopenb artoma. [loctynatet bopa. M3nydeHue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO0 YpPOBHS JHEPruu Ha JApyrod. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Ty aJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopuenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Hab6mronenue nmuaeidyaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOLIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
paanoakTuBHOTO wm3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHHas monens sjpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ortorsl.

Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

DHeprus CBS3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccs sipa.

Snepneie peakuuu. [leneHne u CUHTES SA€EDP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIIEKTHUBBI
SIIEPHOM SHEPTETUKU. DKOJOTHUYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

Mertoabl HaOMIOACHUS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3aUMOJIeHCcTBUS. EMMHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siiepHblil peakTop, aToOMHasi bomoa.

Llemoncmpayuu

Cu€TUrMK MOHU3HUPYIOLINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTHS aCTpOHOMUU. [IpuKinagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
ACTPOHOMHH.

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IBI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31IbI TJIaBHOHM ITOCJICAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [UJI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIECHUH U 3BOJoNMU CoJHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpAX
TaJIAKTHK.

Bcenennas. Pacummpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3nydeHHeE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEBEpPHOro MOJYyIIApUs U IPKHUE 3BE3BI.

HaGmonenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marmnee NOBTOpeHue

Ponr ¢usmkn w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
¥ aCTPOHOMUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUpPa, poib (PU3NUECKOIN Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoi KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Quanyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyroIbHUKOB,
onpe/ereHue MIONIaau MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKHUBOW Mpupojne, KoiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHams.



leoepagus: MarHUTHBIE TIOMIOCAa 3€MJIHM, 3alie)KH MAarHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, PEACKa3aHNe 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, T€HEepaTop MEepEeMEHHOIO TOKa,
JIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHETO OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIICUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» A0TKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCA PYKOBOICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alMi OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIETo;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucymero (pu3nyeckoil Hayke;



S) TpyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATEeNbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) PK0JIOrHYeCcKOro BOCIIUTAHHS

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpesie Ha OCHOBE
3HaHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HanpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (PU3HKE;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUYECKON HAYKH;

OCO3HAHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHUsd  (QU3MKUM  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEIOBATENBbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UENU JCATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMH U METOIAAMHU
(bu3nYeCKON HAYKH;



BJIAJICTh HaBBIKAMU Y4EOHO-UCCIIEOBATEIHCKON M MTPOCKTHOM JEATETLHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T0O3HAHMS;

BJIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TMPEOOPa30BAaHUI0O M TMPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 00y1acTu (pu3ukw;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HAaXOAUTh apryMeHThl AJi1 JO0Ka3aTeIbCTBa
CBOMX YTBEPXKICHHI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE pEIICHHUs] 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTb W (opmynupoBaTh COOCTBEHHBbIE 3a/layd B 00pa3oBaTesIbHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OJIacTh
AKU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpMalUU (PU3UUECKOTO COJEPKAHMS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh MOUCK, aHaju3,
CHUCTEMATH3AINI0 W WHTEPIPETAUi0 WH(DOpMAIMK pa3IndHBIX BUAOB U (opM
MIPEICTABJICHHUS;

OIICHUBATh JOCTOBEPHOCTH HHPOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIIMOHHBIX
3amady  C coOMofeHHueM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHCHBI, PECYypCOCOEpeKEHHUs, TMPABOBBIX H JTHYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

CO371aBaTh TEKCThbl (PU3MUECKOTO COJAEp>KaHUS B pa3IMyHBIX (opmarax ¢
y4€TOM Ha3zHAYEHUsST MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpeICTaBICHUS I BU3yJTU3AIUH.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YUeOHbIEe TeiiCTBUS:
OCYIIECTBIISTH 00IIEeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyalluii W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C MCIIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboThI;

BBHIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKIOr'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJAOTO YYaCTHMKA KOMAaHIbl B
001t pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLECHUBATH HAEHU C IMO3ULIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITH HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO AESITENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTh MU (POPMYIMPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(pM3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  IIO3HABAaTEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peneHus;



YMETh OIICHUBATh PUCKH W CBOECBPEMEHHO IMPUHHUMATh PEIICHHUS] 10 WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJIbTaTOB
JIESITEIBHOCTH,

IPUHUMATH Ce0sI, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOImero ooOpa3oBaHMs Yy OOydYarONIUXCs
COBEPIIICHCTBYETCS HYMOIMOHATHLHBIH WHTEJICKT, IIPEAOIaTr AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJAEIH CTPOCHUS T'a30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



NEKTPOAUHAMMKHA:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  INPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE IMaJICHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HHEPLHS,
B3auMoecTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a IPU €r0 HarpEBAHHUH B 3aKPHITOM
cocyle, CBfA3b MEXAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLMs TEJI, B3aUMOJCHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBIXKEHHME, MCIOJb3ys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KHHETHYECKasi PHEPrus, NOTEHIMAIbHAS 3HEPrusl, MEXaHU4ecKas
paboTa, MeXaHMYeCKas MOIIHOCTh, NpPHU ONHCAHUU TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIHOJIb3YeMbIX BEJIMYMH, WX O0O3HAUEHUS M €IUHHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLIME JaHHYIO (DU3UYECKYIO0 BEIUMYHHY C IPYTUMU
BEJINYMHAMU;

ONKCHIBATh HM3YyYECHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJIECHUS,
UCTIIONB3Ysl (U3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUsl XaOTUUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(p(UIIUEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT UCHOJB3YEMbIX BEIUYHMH, HX
0003HaUE€HUSd W E€OUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD M0, NOTEHINAJI, PA3HOCTh NOTEHLMAJIOB;
OpU ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO (PU3MUECKYIO0 BETUUYUHY C IPYTUMH BEJIMYMHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLHNI CYNEPNO3ULINUNA CHJI, HPUHUUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHKEHHS MOJIEKYI C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pas3invyarh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BhIPAKEHUE W YCIOBUA (IpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATP OCHOBHBIE NPHUHIMIBI JEUCTBUSA MAIllUH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHl MO HCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJBb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath MpobiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBAaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEITUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYHMPOBATH YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE TaOauIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aauu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe I €€ pElIeHMs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busznuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TOMYJISIpHON MHPOpMaIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIy4aeMyt0 HH(POPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s1 obecnieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30OPOBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTaTh B TpyMIE C BBIIOJIHEHUEM PAa3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PACIPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HOopMHpPOBAHHUU
COBPEMEHHOW HAydyHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHKU H
TE€XHOJIOTHH, B IPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M €IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa IMpPH PEIIEHUU (PU3UUECKUX
3azay;

pacro3HaBaTh (pU3NUECKHe SBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUWSA, JEHCTBHE MAarHUTHOIO IIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXXYILUMHCS 3apsl, JIEKTPOMATrHUTHbIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
unTepdepennus, audpakuus W TONSAPU3ALUS  CBETa, JUCHEPCUS CBETa,
dboTtoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas M MCKYyCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPHUYECKYHD  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3NYECKHUE BEITUUYHHBL:
AIEKTPUYECKUI 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPUOJl M YacToTa
KoJjeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsl U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €UHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTUMHU
BEJIMUYMHAMU;

ONUCHIBAaTh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHl, HCHOJb3Ys
bu3nYecKue BEJIUYHMHBI: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTH U UMIYJILC (POTOHA, IEPUO/I TIOypaciaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU OINMKWCAHWU TPABWIBHO TPAKTOBATh (PU3WUECKUA CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUCHUS W EIAWHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHUE TPOIECChI U SIBIICHUS, UCIONB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEOBATEIPHOTO W MApaICIbHOTO
COEIMHEHMs] TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMArHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITEHHA Ui (oTodddekra,
3aKOH COXpaHEHUs DHEPTUU, 3aKOH COXPAHEHHUS WMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHHsS MAacCOBOTO YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacmnaja, IpH 3TOM pa3IndaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHa, €r0 MAaTeMaTHYECKOE BBIPAKEHHE W YCIOBUA (TpaHUIbl, O00JACTH)
IPUMEHUMOCTH;

OTIpEIETIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
¢ TOKOM, cuiibl Ammepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M = THIOTE3y Y4eOHOro JKCIEPUMEHTa,
coOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METO/1bl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpauKOB, AEIAaTh BHIBOJBI 10 Pe3yIbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U IMPOEKTHOM
NESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opyI0oBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIIOJBb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEOOXOAUMBIE ISl €€ PElIeHUs, MPOBOJAUTh PACUETHl U OLICHUBATH PEATbHOCTH
MOJIY9€HHOTO 3HAYCHUS (PU3UUECKOUN BEIINYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKJCHUM C OIMOpPOM HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue BICHUS,

HCII0JIb30BaTh npu pelLIeHUn y49e0HBIX 3aJa4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIpEeJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOU MHGOPMAIIUU, TTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJy4aeMyt0 HHGOPMAIIUIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIllMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBHUS UX O€30MacCHOTO MCIIOJIh30BAHUS B MOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITOJIB30BaTh TEOPETHYECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsi o0ecrieueHus: 0€30MacHOCTH MpU OOpAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpYNNE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYIIbI, PalMOHATBHO pACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMsX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAeMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HauMeHoBaHUe pa3iesioB H TeM nugpoBbie
Ne n/m P Kontpoabueie IlpakTuueckue (itpp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUS
1.1 ®usznka ¥ METOJIbl HAYYHOTO MMO3HAHUS 2 Bubnmorexa [IOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa [TOK
https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
22 Auramiica ! https://m.edsoo.ru/7f41bf72
bub6munoreka LIOK
2.3 3aKOHBI COXpPaHEHHUSI B MEXAHHUKE 6 1 1 hitps://m.cdsoo.ru/Ti41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubmmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bub6munoreka LIOK
2 1 1
3 OCHOBBI TEPMOLHHAMHICH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bu6muotexa [JOK
' ®a3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Nroro no pazgeny

24

Paznen 4. JIEKTPOJJUHAMUKA

bu6moreka [IOK
41 MEKTPOCTATHiA 10 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B D bu6nuorexa [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruauTHoe nosie. DIeKTpOMarHuTHas 1 1 3 bu6nuoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
)1 MexaHnuyeckue 1 3JIeKTPOMarHuTHbIE 9 | bubmmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onruia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubmuoreka [JOK
' OTHOCHUTEBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
Bbubmunoreka LIOK
4.1 6) 7 6
JICMCHTBI KBAHTOBOM OITHICH https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue aToma 4 bubnuoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ngg;;f;;gﬁ%ﬂlcwc
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maroriee MOBTOPEHUE 4 ngi;;fg;gﬁ%ﬂlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE

Ne Hara uugpossie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcbl

®usznka — HayKa O MPUPOJIE.

1 Hayunsie MGTZK Bl HO?I))HE’:IL)HI/ISI 1 bubmorexa HOK

ya A https://m.edsoo.ru/ff0c32e2
OKPYXaIoIlero Mupa
Posb 1 MecTo (puzuku B

) (dbopMUPOBaHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHON KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITEILHOCTH JIIOIeH
MexaHu4eckoe JBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO | bubmuoreka [JOK
nBwxenus. [lepemenienre, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE npsIMOJIMHENHOE | bu6nuoreka [IOK
JBHXKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE | bubnmoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBobOonHOe majeHue. Y CKopeHue | bubnmoreka [JOK
CcBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe IBUXEHUE.

7 JBr>KeHME MaTepralbHON TOYKH I10 1 Bubnmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuniMn oTHOCUTENbHOCTH [ anumnes. 1 but6mmoreka [IOK




HMuepunanpHble CUCTEMBI OTCYETA.
Ilepsebiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

9 Cynepro3uiuu cui. Bropoii 3akoH bubmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
HproToHa 111 MaTepualbHOW TOUKH

10 Tpernii 3akoH HeroToHa 1u1st Bu6muotexa [JOK
MaTepHUaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCeMUpHOTO TsiroteHus. Cumna

11 TsbkecTu. [lepBas kocMuueckas bubnmorexa LHOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KoadpunmienT tpenus.

13 Cuna cEnpomBneI({qu;)I npu I[BI/I)P;GHI/II/I bubmorexa [JOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIN ra3e
ITocTynarensHOE U BpalaTelbHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENA. bubmmoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENa
HNMnynbsc MmaTepualbHONM TOYKH,

15 CHUCTEMBbI MaTEPUAJIbHBIX TOYEK. bu6nuoreka [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMIyJbca. PeakTUBHOE IBHKEHUE
PaGota 1 MOIITHOCTH CHJTBI.

16 Kunernueckast sneprust MarepuanbHON bu6nuoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPrUU

17 [ToTeHmanpHas SHEPTHUsL. but6mmoreka [IOK




[ToreHunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPY>KUHBL.
[MorennmansHas sHEprHs TeNa BOIU3N
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHMambHBIC U HETIOTCHIIUATBHBIC
cuibl. CBsI3b pabOTHI
HEMMOTCHIINAJIbHBIX CUJI C USMCHCHUEM
MeXaHUYECKOU OHCPIrUun CUCTCMEI TCII.
3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBs3H pabOTHI CUITHI C
U3MEHEHHEM MEeXaHHUYEeCKOU OHCPIrUun
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKT'yTa

20

KoHnTtponbHast paborta mo Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPAHECHHS B MEXaHHKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. Aubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep IBUKECHUS U
B3aMMOJCHCTBHUS YaCcTHUII BEIISCTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
1 TBEPJIBIX TEIl

23

Macca monekyin. KonnuectBo
BemectBa. [locrosnHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. Illkxana remneparyp




Lenbcus

Wneansuerii raz 8 MKT. OcHOBHOE

bubmunoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPTUU bu6nuoreka [JOK
JBUKECHHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
73 «HccnenoBanne 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSHHUS
pa3peKEeHHOTO raza
79 W3ompouieccel B HaeaIbHOM Ta3e U UX Bubmuotexa [JOK
rpaguyeckoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmnuecTBo bubnuoreka [IOK
TEIUIOTHI U paboTta. BuyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTruUsl OTHOATOMHOTO UJI€ATBHOTO
rasa
31 Bunae! renonepenaun bubnnorexa LIOK
https://m.edsoo.ru/ffOc5c¢36
VY nenpHas TENI0EMKOCTD BELIECTBA.
32 KonunuecTBo Tennotsl npu bubmmorexa LIOK
. https://m.edsoo.ru/ffOc5c¢36
Teruionepenade. AauadbaTHelil mpoiecc
3 IIepBblil 3aKOH TEPMOAVMHAMUKY U €TI0 bu6nuorexa [IOK
HNPUMEHEHHE K U30IIpoleccaM https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTh mporieccoB B bubmuoreka [JOK




npupone. Bropoii 3akon
TCPMOANHAMHUKNU

https://m.edsoo.ru/ff0c6230

[Tpunmun gevicteus u KIT/] TenmoBoi

bubmunoreka LIOK

35
MAaIluHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKUE TTPOOITIEMBI
TETUIOIHEPTETHKH
18 O6o6mmaromuii ypok «MolekymsipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubnmorexa LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBanre U KOHIEHCAITUS. bu6nuoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCHTEIIbHAS
41 BJIQXKHOCTh BO31yxa. HacelleHHbII buomrorexa LIOK
AR Aok https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
4 amop(HbIe Tena. AHU30TPONHUS bubmmoreka [JOK
CBOWCTB KpHUCTAIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIE MaTepHAITBI
[InaBneHue U KpUCTAIUTH3AITHS.
43 VnenbHas TENIoTa MIaBIeHUs bubnmorera LOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
but6mmoreka [IOK
44 YpaBHeHUE TEIIIOBOro OanaHca
PaBHCHHEC TCILIOBOT i https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Teia. INeKTPUIeCKUu bu6nuoreka [IOK

3apsa. [IBa BU1a SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsIoB

[IpoBOIHMKH, TUDTIEKTPUKH U

46 MMOIYIIPOBOJHUKH. 3aKOH COXpPaHEHUS bubmmorexa LIOK
ynip A ) p https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsia
B3aumonericTBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHBIN 3I€KTPUIESCKUH buGnnorexa LIOK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>k€HHOCTB 2IEKTPUIECKOTO
43 nons. [IpuHIMn cynepno3unuu bu6nuoreka [IOK
3JIEKTPUYECKUX TOJIeH. JInHuM https://m.edsoo.ru/ff0c6df2
HaIpPsSKEHHOCTU
Pabota cui 31eKTpoCcTaTHIeCKOTO
49 nois. Ilorennuan. PasHocTh bubmmorexa [TOK
' . https://m.edsoo.ru/f0c600
[IOTEHIMATIOB
ITpoBOIHUKHN U TUDIIEKTPUKH B
50 3J'IpeKT OCTATUYECKOM noIJ)w bubmmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JvanekTprudeckas TpOHUIIAEMOCTh
bubmunoreka LIOK
51 OnexTpoéMrkocTh. Konmencaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIIOCKOTO
52 KOHJeHcaTopa. DHEPTrHs 3apsHKEHHOTO bubmmorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGoparopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHJIeHcaTopa”
[IpuHIMI NECTBUSA U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO

anmnapara, CTpyWHOI0 IIpUHTEpa.
DnexTpocTaTH4ecKast 3allnTa.




3azeMiIeHHE DIIEKTPONPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
ydacTKa [enu

56

[NocnenoBarenbHOE, ApaLIEIbHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOTHUKOB. JIaGopaTropHas padoTa
«M3y4yeHne cMenraHHOTO COCTMHCHUS
PE3UCTOPOB

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTB AIMEKTPUUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a71s TOJTHOH (3aMKHYTOI)
anekTpuueckoil uenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCHMOCTh
COHpOTI/IBJIeHI/IH MCETAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh

60

DIIEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TomynpoBoIHUKH, UX COOCTBEHHAS U

MpUMeCHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoa. [lomynpoBogHUKOBEIE
npuOopHI

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




DIIEKTPUUYECKUI TOK B paCTBOpax U

2 pacIiaBax 3JIEKTPOJIUTOB. | bu6nuorexa [IOK
DIEKTPONUTHYECKAsT JUCCOLIHAIIHS. https://m.edsoo.ru/ffO0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B razax.

63 CaMOCTOSITeNIbHBIN U | bubmuoreka [JOK
HECaMOCTOSTENIbHBIN pa3psl. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DNeKTpUUYECKHe MPUOOPHI U

64 YCTPOMCTBA M UX MPAKTUYECKOE | bu6nuoreka [JOK
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok | bubmunoreka LIOK
«NEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora o Teme

66 «Qnekrpocraruka. [locTosHHbII | Bu6muotexa [JOK
3JIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpenax»

67 PesepsHbiit ypok. KonTponbHas | bu6nuorexa [IOK
pabota o Teme "DneKkTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600maronuii ypok | bu6nuoreka [IOK
no temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Koutpoabsnble IIpakTuyeckue f:j;?ennﬂ :)lglil;l;ziz:enbnme
padoThI padoThI pecypesI
[TocTostHHBIE MATHUTHI U X

| B3auMoJiciicTBHE. MarHuTHOE I0JIe. | Bbu6nuoreka [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHMTHON HUHIIYKIIUU
MarauTHO€E 1oJIe MPOBOIHHUKA C

) ToKOM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «M3yuenue | | bubnuoreka [IOK
MarHUTHOTO IIOJIA KATYIIKA C TOKOM» https://m.edsoo.ru/ffOc98fe
JleiicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlabopaTtopHnas pabota | | bubanorexa HOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleiicTBMEe MarHUTHOTO TOJISI Ha

5 JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. | bubanorexka [HOK
Cuna Jlopennia. Pabota cumst https://m.edsoo.ru/ff0c9df4
Jlopenua
DnieKTpoMarHuTHas HHayKuus. [Totok

6 BEKTOpa MarHuTHOW uHAYKuu. IJ1C 1

WHIYKIHAU. 3aKOH AJIEKTPOMArHUTHOM




nHaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUSI
AIIEKTPOMATHUTHON WHITYKIIUNY

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLINH.
DHeprusi MarHUTHOTO MOJIsi KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE ToJie

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH DJIEMEHTAPHBIX YaCTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTpOMaFHI/ITHa}I WHIAYKOUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paboTa mo teme
«MarsuTHoe mnos’e.
DNeKTpOMarHuTHast UHIYKITUS»

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

12

CB0OOIHBIE MEXAHUYECKUE
KoJjiebanus. ['apMoHnyeckue
KoJieOaHusl. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
IIpeBpaiienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopartopHnas pabota
«HccrnenoBanue 3aBUCUMOCTH
Nepro/ia MajbIX KojieOaHuid rpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl TPYy3a»

14

Koneb6arenpubiit koHTYp. CBOOOIHBIE

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




SJICKTPOMArHuTHBIC KoJIcOaHMs B
nacajibHOM KoJiIe0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAarHMTHBIMHA KOJIEOAHHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJICATHBHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarnmx
KoJieOaHusX. BeIHYKIeHHbBIE
MeXaHHJecKHue Konebanus. Pe3oHanc.
BrIHYXI€HHBIC 2JICKTPOMAarHUTHBIC
KoJIe0aHus

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

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
NeicTBylolee 3HaYeHHE CUIIbl TOKa U
HaIpsOKEHUS

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

18

Tpancdopmarop. [IponsBoactso,
nepeaayda u nmorpedaeHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTHYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa MEPEMEHHOr0 TOKa,
JIMHUH 3JIeKTponepenady

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE JEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HA




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21 pacrpocTpaHeHus U JJIWHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOOJIbHBIE BOITHBI
” 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubanorexka [HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBOMcTBa U cKopocTh. [Ikana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfeQ
3JEKTPOMAarHUTHBIX BOJIH
[IpuHUUIIBI paIuOCBA3U U
24 TeJieBUAeHUs. Pa3BuTue cpeacTs
cBs3u. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
Toueunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OrtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [TOK
. https://m.edsoo.ru/ffO0cd4e0
M300paKeHUH B IJIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
73 BHYTpeHHee oTpakeHue. IIpenenbHblil bubmmoreka [IOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUs
79 JlaGopatopnas pabora «M3mepenue bubnuoreka [IOK
IoKasaTesIst MPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [TocTpoenue n3obpakeHuil B bubmuorexa [JOK




nuH3e. Popmysia TOHKOHW JIMH3BI.
YBenuueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnas pabota

31 «HccnenoBanne cCBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceeta. ClI0KHBIN COCTaB
1 6enoro csera. Ler. JlaboparopHas
pabora «HabmroaeHue aucnepcun
CBETa»
13 Wutepdepennus ceera. Audpaxius bubnuoreka [IOK
cBeta. [ludpaknuonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubanorexka HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckne MpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHUS
['panu1ibl TPpUMEHUMOCTH
36 KJ1Iaccuueckor MexaHuku. [loctynarsl bubmmoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameJieHne BpPEMEHH U COKpaIlleHUe bubmmorexa [OK
p P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTulbl. CBI3b MAcChl C DHEPTUEN U bubnmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTUs MOKOS
KontponbHas padota «Onrtuka.
. bubmuorexa [JOK
39 OCHOBBI crieNMAILHON TEOpUH

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6£0




®otonsl. Dopmyna [Inanka. Dueprus

bu6mmoreka [IOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eub 10K
HOINOTEKA
41 orodddekrta. O A.T.
porospdexr TIBITRL https://m.edsoo.ru/ffOcffc4
CroieroBa
3akousl hoTodrddexra. YpasHenue
42 aﬁHMTGIgI)Ha Hqﬁ)l(bq)OTOB(b(geKTa bubmmorexa OK
s ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» ¢potodaddexra
Hasnenue ceera. Onwitsl [1. H.
43 JlebeneBa. XMHYECKOE NEHCTBUE bubmmnorexa IOK
AcBd. A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuyeckue ycTpoiicTsa u
MPAKTUYECKOE IPUMEHEHHUE:
44
doTorneMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OITHUKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL
46 Pezepdopna mo paccesHuio o-4actu bubmmorexa [TOK
pQopaa no p t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aToMa
Bbu6nuoreka [JOK
47 IToctynate! bopa
TysTatel Hop https://m.edsoo.ru/ff0dOafa
WNznydyenwne u nornomeHue ¢GpoTOHOB
48 I H};qe €X0Jl€ aTOMa C O H(()bro OBHSI buGnnorexa LIOK
p P A . A yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BomnHoBEBIe cBOiicTBa yacTull. BoaHEI
N bu6mmoreka [IOK
49 ne bpoius. KopnyckynsipHo-

BOJIHOBOM nyanu3M. CloHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYXXJICHHOC U3TYUCHUC

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna mo ompeneneHnio cocraBa

PaaOaKTUBHOI'O U3JTYUYCHUA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3iydeHus. BiausHue
paZvoOaKTUBHOCTH Ha KUBBIE
OpPTraHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMMa-usiydeHue

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

53

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.

S nepubie peakuuu. S nepHbii
peaktop. [IpobiemMbl, mEPCTIEKTUBEIL,
AKOJIOTUYECKHE ACTIEKTHI SIEPHOM
SHEPTEeTUKU

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

54

DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTpOHA. MeToIbI HAOMIOACHUS U
pPErucTpalny JIEMEHTAPHBIX YaCTHII.
Kpyrastit cton «@yHIaMeHTaIbHBIE
B3auMoaercTBUA. EnNUHCTBO
(hU3UIECKOI KapTUHBI MUPa»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3T3.HBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUH. Bun
3B&3mHOrO Heba. Co3Be3aus, ipKre
3BE3/BI, INTAHETHI, UX BUINMOC
nekenre. CoJIHEUHAs cucTeMa




56

Comuite. CoHeuHast akTUBHOCTD.
Ncrounuk sneprun CosHua u 3BE31

57

3BE3bI, NX OCHOBHBIC
XapaKTEPUCTUKH. 3BE3IbI TJIABHOM
nocie0BaTeabHOCTU. BHyTpeHHee
cTtpoeHue 38E31. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3N

58

Muneunsiit [Iyte — Hama [Manaktuka.
Ilonoxxenue n neuxxenne CoiHIla B
lanaktuke. ['anaktuku. YeépHbie
JBIPBI B AApax rajlakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KonTponpHas padora «D1eMeHThI
aCTPOHOMMUU U aCTPOPHUIUKI

62

O6o06maromuii ypok. Pois dusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIoBEKa

63

O6o0maromuii ypok. Poms u mecto
(hU3UKHA U aCTPOHOMHUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o06utaromuit ypox. Posib




¢dbuzmdeckoit Teopuu B GopMUpOBaAaHUHT
MpeJCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hU3UYIECKOI KapTUHBI MUPA B 00IIIEM

05 PSAy COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IIPEJICTaBICHUIN O TPUPOIE

66 Pe3epBHbIil ypok. MarHuTHOE TOJIE. |
DneKTpOMarHuTHas UHAYKINS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CIELIMAIbHOM Teopun 1
OTHOCUTEIbHOCTH
Pesepnsniii ypok. KBantoBas uszuka.

68 QHGI\IZGHTBI};IZ:TPOHOMI/II/I U ! 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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