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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o ¢usnuke 0a30BOTO YpPOBHS Ha YPOBHE CPEJIHETO OOIIETo
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHUI 1 TPeOOBaHUI K pe3yJibTaTam
OCBOEHMSI OCHOBHOU 00pa3oBaTesibHOM MporpaMmel, npeacTtaBieHHbix B PI'OC
COOQO, a Taxxke ¢ yuérom (enepanbHO paboyeil MporpamMMmbl BOCHHUTAHUS U
KOHLEMUNU NpenojaBanus yueOHoro npeamera « Pusnka» B 00pa30BaTebHbIX
opranmsauusx  Poccuiickon =~ ®Pepepanuu, — peamu3yrOUMX  OCHOBHBIC
o0Opa3oBarenabHbIe MPOTPAMMBI.

CopepxaHue mnporpamMMbl 1O (PU3MKE HANpaBiI€HO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapThHbl Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOyyeHMn uX @u3nke Ha ©0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-
nesTeNbHOCTHOrO  moxaxoxa. [lporpammMa 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K mniuaHUpPyeMbIM JIMYHOCTHBIM, NPEIMETHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOyUEHHMs], @ TAKKE YUYUTHIBAET HEOOXOIUMOCTh
peanu3aluuyd  MEXINPEIMETHbIX CBA3€d (PU3UKUM C €CTECTBEHHO-HAYyYHbBIMHU
y4eOHbIMU TIpeAMeTaMu. B Hell ompenenstoTcss OCHOBHBIE WENH H3YyYEHHS
(U3MKK Ha YpOBHE CpelHEro oo1ero o0pa3oBaHusl, MIIaHUPYEMbIE PE3YJIbTaThl
OCBOEHMSI Kypca (PU3MKH: JMYHOCTHBIE, METAlpeIMETHbIE, MpEeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no pu3uke BKIIOYAET:

® [UIAHHpPYEMbIE pPE3yJbTaThl OCBOCHUS Kypca ¢GU3UKHM Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIBTATHI 10 F0JIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeamMera «Ou3nka» 1o rogam o0ydeHus.

®du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B
KauecTBEe Y4YeOHOro IMpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJaJ B
cucteMy 3HaHUW 00 okpyxawomeMm wmupe. llkonbHbId Kypc (usuku —
CUCTEMOOOpa3yIoMi ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
NOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB M SABJICHH,
U3yyaeMbIX XUMHEH, Ouosioruel, usznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUN OIpeeliseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMUA B cdepe SHEepreTukH,
TpPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MAaTEPHAJIOB C 33aJJaHHBIMU
CBOMCTBaMHU M JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MuUpa O0Oydyarolmuxcsi, B
(dbopMHpOBaHME YMEHUW MNPUMEHSTh HAyYHbIA METOJ TO3HAHUSA MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEOBaHUM.

B ocHoBy kypca pusuku s ypOBHS CpPEIHEro OO0IIero oOpa3oBaHUs
NOJIOKEH PsIi HJIeH, KOTOpblE MOXHO pacCMaTpuBaTh Kak MPUHLMIBI €ro
OCTPOEHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypcC SIBJISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET
KaK BONPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (PU3MKU
o0beIMHEH BOKPYr (u3MUEeCKMX Teopuid. Benymmm B Kypce sBIseTcs
(dbopMHpOBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEUIECTBE U
ToJIeE.

Hoesn eymanumapuszayuu. EE peann3anns NpeAnonaraeT UCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIHANA (PU3UYECKON HAyKU, OCMBICICHUE CBSI3M PA3BUTHS
¢u3MKM C pa3BUTUEM OOIECTBA, a TaKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIeMaMH.



Hoess npuxnaonoit nanpasnennocmu. Kypc ¢dusuku mnpeanonaraer
3HaKOMCTBO C INHPOKHUM KPYrOM TEXHHYECKMX ¢ TEXHOJOTHYECKUX
NIPUJIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MOCPEACTBOM BBEJIEHUSA 3JIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIC CBSA3aHBI C Pa3BUTUEM TEXHUKH U TEXHOJOTHH, a Takke 00CYKICHUS
npoOiieM  palMOHAIILHOIO  MPUPOJONOJIB30BAHUS M DKOJIOTMYECKOM
0€30MacHOCTH.

CTep>KHEBBIMH DJIEMEHTaMHU Kypca (pU3WKH Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus SABJIAIOTCS pu3nUecKre Teopuu (GopMHpOBaHUE MPEACTABICHUI O
CTPYKTYype MOCTPOCHUS (PUZNIECKON TEOpHH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPHUPOJAE, TpaHUIIAX
NPUMEHUMOCTH TEOpWH, ISl OMHCAHMS ©CTECTBEHHO-HAYUYHBIX SBICHUNA U
MIPOIIECCOB).

CucTeMHO-ACITENbHOCTHBI TOAX0A B Kypce (HU3UKH peann3yercs
MPEXKJE BCEro 3a CYET OpPraHU3aluu SKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuatomuxcsi. [{nsi 6a30Boro ypoBHsI Kypca (PU3HKHA — 3TO HCIOJIb30BaHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIA0OPATOPHBIX
paboT, KoTOopble B mporpamme Mo ¢Gu3uke OOBEIUHEHBI B OONIUMH CIHUCOK
YUYEHHYECKUX MPAKTHUECKUX paboT. BeimeneHnne B yKa3aHHOM TMEpeyHe
1a00paTOPHBIX paboOT, MPOBOJUMBIX JJIsI KOHTPOJIS U OLIEHKH, OCYIIECTBIISETCS
y4acTHHUKaMu 0Opa3oBaTENbHOTO IMpolLecca UCXOJAsd U3  O0COOEHHOCTEH
IUTAHUPOBAaHUS M OCHalleHus kabuHera ¢usuku. [Ipum 3TOM oOecneunBaercs
OBJIaJICHHE OOYYaAIONUMHUCS YMEHHSIMH TPOBOJUTH KOCBEHHBIE HW3MEPEHHUS,
MCCIICJIOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH M TIOCTAHOBKY OIBITOB IO
IPOBEPKE MPEUI0KEHHBIX THIIOTE3.

bonpiioe BHMMaHME ynenseTCsl PEHICHHUIO PacuETHBIX M KaueCTBEHHBIX
3agad. [Ipu >TOM [71s1 pacu€THBIX 33724 MPUOPUTETOM SIBISTFOTCS 3a7]a9U C SIBHO
3aJJaHHOM (PU3MYECKOW MOJEJbI0, IO3BOJISIOIINE MPUMEHATh U3YUYEHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfesa Kypca, TaK U HHTETPUPYS
3HAHUST W3 Pas3HbIX pasfaenoB. J[Is KayecTBEHHBIX 3aad MPHOPUTETOM
ABIIAIOTCA 33/JaHUSd Ha OOBSICHEHHWE MPOTEKaHUs (PU3UYECKUX SBICHUU U
MPOIIECCOB B OKPYXAIOIIECH KU3HU, TpeOytolre BbiOOpa (GU3MYECKON MOJIENIH
JUTS CUTYallud IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeueHHUI0 y4eOHOro mpoiiecca 0a30BBII YPOBEHb Kypca
GU3UKM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs JOJKEH H3ydaTbCsi B
YCIOBUSIX PEIMETHOr0 KabnHeTa (U3UKH W B YCIOBUSAX WHTETPUPOBAHHOTO
KaOuMHETa NpPeIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B kaOuHere ¢usuku
JOJKHO OBITh HEO0OXO0IMMOE JIabopaTopHOE O0OpPYAOBAHHME JUISI BBIIIOJHEHHUS
yKa3aHHBIX B TMporpamMMme Mo (U3HKE YUYEHHYECKHX MPAKTUYECKHX padboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaniuoHHoe obOopyaoBaHue GOpPMUPYETCS B COOTBETCTBUM C
OPUHLIMIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00ECMeYrBaeT MOCTAHOBKY
NEPEUYNCIICHHBIX B TpOorpaMMe Mo (PU3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIICJIOBAHUST HM3yYaeMBbIX SIBICHUH MW TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 0OOpyIOBaHUE MJisI YUYEHHUECKUX MPAKTUUECKUX paldoT
dbopMupyeTcs B BUJe TEMAaTHYECKIX KOMIUIEKTOB M 00ecreYnBaeTcs B pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcsi. TemMaTHuecKue KOMILICKTHI
71a00paTOPHOTO O0OPYJOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX TPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpUil.
OCHOBHBIMU LIEJISIMU U3Yy4YE€HHSI PU3UKHU B 00LIEM 00pa30BAHUHU SBIISIFOTCS:

dbopMHupoOBaHUE WHTEpEca M CTPEMIICHHS] OOYyYaromuxcs K HAydHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE UX HHTEIUICKTYIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOAC TIO3HAHWS U
(dbopMHpOBaHUE WCCIEAOBATEILCKOTO OTHOMIICHUS K OKPY KarOIUM
SIBJICHUSIM,

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTaTa WU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;
dbopMHupoBaHWEe YyMEHUH OOBSCHATH SIBICHUS C HCIOJb30BAHHEM
(bU3NYeCKNX 3HAHUHN M HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O PO (DU3UKH JIJIST PA3BUTHSI IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX 1eJieil 00eceunBaeTCs PelIeHUEM CIEAYIONUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3UKH Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:

npuoOpeTeHrue  CUCTeMbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHAaX, TEOpHUSAX, BKIIOYAs  MEXaHUKY,
MOJIEKYJIIPHYIO (U3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PHU3UKH;

dbopMHpOBaHWE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUSA JUIS
OOBbSCHEHUsS (PUINUECKUX SBJICHUN B MPUPOAEC U IS TNPUHITHUS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NMYHBbIX 33Jad C SBHO 3a/laHHOM
(bu3MYecKO MOJIENbI0, 3a7a4, MOAPA3yMEBAIOIINX CAMOCTOSITEIbHOE
co3aHue (PU3NYECKON MOJEIIU, aICKBATHON YCIIOBUAM 33/1a4H;
NOHMMaHuE (PU3NYECKUX OCHOB M NPHUHIIUIOB JAEHCTBUSA TEXHUYECKHUX
YCTPOMCTB UM  TEXHOJOIMYECKUX IMPOLECCOB, HUX BIHAHHUS Ha
OKpPY’KaIOLIyIO Cpeny;

OBJIaJICHUE METOJAMH CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U MPOBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPIPETalui HH(pOpMaLUH,
OIPEENICHHS] TOCTOBEPHOCTHU MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JaHME€  YCIOBUM Uil  DPa3BUTHS  YMEHHH MPOCKTHO-
HCCIIEI0BATENIbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHErO OOIIEro
obpazoBanust orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJICINIO).

[Ipennmaraemeiii B mporpamMme 1o (U3WKE TEPEUYCHb JTa0OpPaTOPHBIX W
MPAKTUYCCKUX PadOT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJIaeT BBIOOD
MPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEHN 00yYarOIIUXCS.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®dusnka — Hayka o npupone. HayuHnsle METObI TO3HAHUS OKPYKAIOILIErO
mupa. Ponp skcnmepumeHTa W TEOPUM B IPOLECCE IO3HAHUSA INPUPOIBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pU3NUECKUX SIBJICHUHN U npoleccoB. HayuHble runoressl.
®duznyeckue 3aKOHbl WU TEOpUH. ['paHULIBl TPUMEHUMOCTH (PUINYECKHUX
3aKOHOB. [ [puHIIMIT COOTBETCTBUS.

Ponb 1 mecTo ¢pusnku B pOpMUPOBAHMHN COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele ¥ IU(GPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JaTYUKU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKeHHE. OTHOCUTEIIBHOCTh MEXAaHUYECKOTO JIBHIKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemetienre, CKOpOCTh (CpelHsISi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTE€pUaIbHOM TOYKH, UX MPOEKIMH HA OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHn U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJUHENWHOE aBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUS, NYyTH U THepEeMEeICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOosHOE majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonmueintnoe nBuxkeHue. [[BkeHHME MaTepuagbHOM TOYKH 10
OKPYXXHOCTH C TMOCTOSIHHOW IO MOJYJI0 CKOpPOCTBIO. YTJIOBas CKOpPOCTb,
auHeHas ckopocTh. Ilepumon m yactora oOpamenus. LleHTpocTpemuTenbHoe
YCKOpPEHHE.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: CIUJOMETP,
JIBUYKEHUE CHAPSII0B, LIEITHbIE U PEMEHHBIE TIEpelayuu.

Llemoncmpayuu

Mopens  cucTeMBbI OoTcuéTa,  WUIIOCTpalUs  KUHEMAaTHYECKHX
XapaKTEPUCTHUK ABUKECHUS.

[TpeoOpa3zoBanre JBUKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOLIEHHOIO MOJl YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

N3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

Hamnpasnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol

W3yyeHue HEpaBHOMEPHOIO JBMKEHUS C LEJNbI0  OMNpeaeNeHus
MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXKAY MYTSIMH, MPOMICHHBIMU TEJIOM 3a
NOCJIEJOBATEIbHbBIE PABHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BA3KOU KUIKOCTH.

N3yuyenue ABMKEHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[Ipunuun  otHocutensHOcTH [anmunes. IlepBeii  3akoH  HbrotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwunma. Ilpunumn cynepno3uiuu cuil. BTopol 3akoH
Herorona pns wmarepuanbHOM TOukd. Tpermit 3akoH HberotoHa mid
MaTepHUaIbHBIX TOYEK.

3akoH BceMupHOro Ttsarotenus. Cuwia Tskectu. llepBas kocmuueckas
CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabsl Tpenust (1okosi, CKOJIbxkeHUs, KaueHus). Cuiia TpeHwus.
Cyxoe tpenue. Cuna TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. Koagduuuent
TpeHus. Cuia CONpOTHUBIICHUS IIPU ABMKEHHUM TEJIA B )KUIKOCTH WM Tase.

[TocTynarenbHOE M BpalllaTeIbHOE JIBUKEHHUE a0COJIFOTHO TBEPAOTO TENa.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaunieHus. Ilnedo cuibl. YcioBus
paBHOBECUSA TBEPAOTO TEA.

TexHruecKkre yCTpOHMCTBA M MPAKTUUYECKOE MPUMEHEHHWE: MOJUIUIHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepIUU.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEII.

Bropoii 3akoH HeroToHa.

Nsmepenne cui.

CiioxeHune CHil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(OpMaLIH.

HesecomocTts. Bec Tena npu ycKOpeHHOM OABEME U AJCHHUH.

CpaBHEHHE CHUJI TPEHHMSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJ1 yIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U
pPE3MHOBOM 00pasiie, OT ux JeopMariuu.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TeEJd, HUMEIOIIETO OCh
BpALLCHHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NmMnynbsc MarepuanbHOW TOYKU (T€Ja), CUCTEMBbI MATEPHAIbHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUs HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pabota cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass sHeprusi mMaTepuajlibHOM TOYkH. TeopemMa 00 M3MEHEHHUH
KUHETHUYECKOW SHEPTHH.

[loreHumanbHass  BHEprus. [ToTenumanbHas AHEpPrus yIpyro
neopMUpPOBaHHON MpyXkuHbL. [loTeHIManbHas SHeprust Tena BOJIM3HU
MIOBEPXHOCTHU 3E€MIIH.

[loTteHumanbHple W HeNOTEHUUANbHble  cuibl. CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM DHEPTMM CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXaHUYECKON DHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTporcTBa U NPAKTUYECKOE TPUMEHEHUE: BOJIOMET, KONIED,
IPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIMATBHON SHEPTUU B KUHETUUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopuvle pabomeol

N3yuenne abCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MAaATHUKOB.

UccnenoBanue cBsizM pabOThl CUJIBI C HM3MEHEHHUEM MEXaHUUYECKOM
SHEPrUHU Teja Ha IPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyasipHast pu3uKa ¥ TEPMOJAMHAMHKA

Tema 1. Ocro6vl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOpUU M HX
OmbITHOE oOOOCHOBaHME. bpoyHoBckoe naBuxenue. [uddysus. Xapaktep
JBWKEHHUSI W B3aMMOJECWCTBUS YacCTHUI BellecTBA. MOJENM CTPOEHUS Ta3o0B,
KUAKOCTEN M TBEPABIX TEI U OOBSICHEHHE CBOMICTB BEILIECTBA HA OCHOBE 3THX
Mozaened. Macca u pazmepsl mosiekyid. KommdecTtBo BemiectBa. [loctostHHas
ABoraapo.

TermoBoe paBHOBecue. Temneparypa u €€ wu3Mmepenue. [llkama
temneparyp Llenscus.

Mopens wuaecansHOro rasza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH UAEaIbHOro rasa. AOCOJIOTHAs Temreparypa Kak Mepa
CpEHEW KWHETUYECKON 3HEPTHM TEIJIOBOIO JBMXKEHHsS 4dacTull rasa. [llkama
temneparyp KenbsBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHeneeBa—
Kianeripona. 3akon [aneroHa. M3omnpoueccel B naeaibHOM ra3e ¢ moCTOSIHHBIM
KOJIMYECTBOM  BewiecTBa. ['paduueckoe MpeACTABICHHE HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u3obapa.

TexHrueckre yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (hoTorpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHEHU.

OnpIThl 10 U PY3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mopenb, nIOCTpUpyoias NpUpoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSHUS HACAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol

Omnpenenenne Macchl BO3/ayXa B KIIACCHOW KOMHAaTe HA OCHOBE M3MEpPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre  3aBUCUMOCTH  MEXJy  IApaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuyeckas cucrema. BnayTtpennss JHEprus
TEPMOJUHAMHUUYECKON CHUCTeMbl U CMmocoObl e wu3MeHeHus. KonnuecTBo
TEIJIOTHl U paboTa. BHYTpeHHsIs1 3HEpPrusi OJHOATOMHOIO WICAIBHOrO Ta3a.
Bunbl Tenonepegaun: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3IyUeHUE. Y AelIbHas
TEII0EMKOCTb BellecTBa. KoiMuecTBO TEIOThI pHU TEIUIonepeaaye.



[Tonsitue o0 ammabatHOM mnporecce. [lepBblid 3aKOH TEPMOIMHAMUKH.
[TpumeHeHue nepBoro 3aKkoHa TEPMOJMHAMUKHU K u3omnpoueccaM. ['paduyeckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamuku. HeoOpaTtumMoCTh MPOLIECCOB B IPUPOJIE.

TeruioBble  mamuHbl.  [IpyHOMOBI  AEHCTBUA  TEMJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi sHEpruu B TEIUIOBBIX MamuHax. KoadduimeHnt nosnezHoro
nerctBust TeruioBo MamuHbl. [ukn KapHo u ero xkosd@uuueHT mosie3Horo
JNEUCTBUA. DKOJIOTHYECKHUE MPOOIEMBI TEIIOAHEPTETUKH.

TexHuueckne yCTpocTBAa M NPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHIAUIIMOHED.

Llemoncmpayuu

M3MmeHeHne BHYTpPEHHEH HHEPruu Tejla MpU COBEPIIEHUH paOOThI: BBUIET
npoOKkH K3 OyTBUIKM IOJ JIEWCTBHEM C)KAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOHU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTPALUA).

W3meHenne  BHYTpEHHEW  dHeprum  (Temmeparypel) Teda  IpuU
Teruionepeaaye.

OnbIT mo aanabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenn napoBoid TypOWHBI, JBUrareiasi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTaTEJsl.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcalus. Mcnapenue u kuneHue. AOCOTIOTHAS
U OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayxa. HacellleHHbIN nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

TBépnoe teno. Kpucramivueckue M aMop(Hbie Teina. AHU30TPONUs
cBOMCTB KpucTauioB. JKuakue kpucrtamisl. COBpPEMEHHBIE MaTEpHUAbI.
[TnaBnenue u KpucTauM3auus. Y aenbHas TerioTa miasnenus. Cyomumanus.

YpaBHeHuE TEIIOBOTO OaaHca.

TexHuueckre ycTpoilcTBa M MPAKTHYECKOE NPUMEHEHHE: THUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJOTUU MOJYUYEHHs] COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPUaJOB, U HAHOTEXHOJOTUH.

Llemoncmpayuu

CBoMCTBa HACBIIICHHBIX APOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEpPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHust U MJIaBJIEHUSI KPUCTAUIMYECKOrO BEIIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

M3MmepeHne OTHOCUTENIbHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTrpoauHaMHUKa

Tema 1. Inekmpocmamuka

ONeKTpu3aums Tel. OJNEKTPUYECKUM 3apsid. JBa BHIA DIEKTPUUECKUX
3aps0B. [IpOBOAHMKY, UAIEKTPUKUA U MOJYNPOBOAHUKU. 3aKOH COXpPAHEHUs
AIEKTPUYECKOro 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodeuHBI SIEKTpUYECKUN
3apsif. DiekTpudeckoe noje. Hanpssxk€HHOCTh 25ektpudeckoro nois. [Ipuanun
CYNepIIO3HULINU ANEKTPUUECKUX HOJIEH. JInaun HANPsHKEHHOCTH
AIEKTPUYECKOTrO MOJIS.



Pabora cun snekrpocratuueckoro moisis. IloreHuman. Pa3HocTh
NOTEHUNAIOB. [IpOBONHUKM W JUANEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
Jlvsnextpryeckas MpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATOpa. DHEPIHUs 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MIICHHE 3IIEKTPOIpPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN aIapar, CTPyHHbIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUDJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna toka. [IocTOAHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LEH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIBbHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHocTh
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJIa U BHYTPEHHEE COIPOTUBJICHUE NCTOYHUKA TOKA.
3akoH Oma s 1OJHOM (3aMKHYTOW) »3iekTpuueckoil nenu. Koportkoe
3aMBIKaHHE.

OJIEKTPOHHAs:  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHass W NpPUMECHas  MPOBOAMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKoBbIE TPUOOPHI.

DJIEKTPUYECKHM TOK B PpacTBOpax MW pacIiulaBax dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIH3.

DIIEKTpUUECKU TOK B razax. CamMOCTOSATENIbHbIM U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. 11nazma.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: amIepMeETp,
BOJITMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BaKyyMHBIN
IMOJl, TEPMUCTOPbI M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  AHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenne CUitbl TOKa Y HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS LUJINHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHs M MaTepuaa.

CMemanHoe COeTMHEHNE ITPOBOAHUKOB.



[IpssmMoe wu3MepeHue HIEKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

ITpOBOAMMOCTB 3JIEKTPOITUTOB.

W ckpoBoii pa3psia U NpOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSISI NPOBOAUMOCTD JTNOAA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3yyeHue cMEeaHHOro COEJUHEHUST PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILEH CHIIbI MICTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHHUS.

HaOnronenue snexrpoiusza.

Me:xnpeamMeTHble CBA3HM

N3yuenue kypca ¢puznku 6a30Boro ypoBHs B 10 kiiacce oCyIIEeCTBISETCA €
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMHW MaTe€MaTHKH,
OHMOJI0THHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METO/I0B HAYYHOI'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (pakT, runote3a, puanyeckas BeIUYMHA, 3aKOH,
TeopHsl, HaOIMIOAEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3BMEPEHUE.

Mamemamuka: pelleHHE CHCTEMbl ypaBHEHUH, JIMHEWHAs (QyHKUUSA,
napabosia, runepbona, HUX Tpaduku U CBOHCTBA, TPUTOHOMETPHUUECKHUE
byHKUINHU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMH HA OCU KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: Mexanumyeckoe IBMKEHUE B KUBOW mnpupone, auddysus,
OCMOC, TEIUIOOOMEH KHUBBIX OPraHu3MOB (BUAbI TEIUIONEpPEIAUYH, TEIJIOBOE
paBHOBECHUE), JIEKTPUYECKHE SIBJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBble CBOWMCTBA TBEPABIX T,
KUAKOCTEN U Ta30B, JEKTPUUYECKHUE CBOMCTBA METAILIOB, JEKTPOJIUTUYECKAS
JUCCOLIMAIINS, raJbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUe IBUKEHHUI C UCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpeHUS B TEXHHMKE, MOJUIMIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOAOMET W JPYrue), JBUrareib BHYTPEHHEIrO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUA  TOJYYEHHUS COBPEMEHHBIX MaTEpHAOB, B TOM  YHUCIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH, JJIEKTPOCTATUYECKas  3aluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpyHHBIN IIPUHTED,
AJIEKTPOHArpeBaTebHble  MPUOOPBI,  JIEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJlbBaHUKa.

11 KJIACC

Pa3znen 4. JaekTrpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

[locTossHHBIE ~MarHWTBL. B3aMMOAEMCTBHE TNOCTOSIHHBIX  MarHuTOB.
MaruutHoe nosie. BekTop MarHuTHOW WHAYKUOMH. [IpuHOmn cynepno3nnuu
MAarHuTHBIX MOJed. JINHUM MarHuTHOM MHAYKUMU. KapThHa TMHUA MarHUTHOU
MHAYKIUU T0JIS TOCTOSIHHBIX MAarHUTOB.

MaruutHOE 10J€ NPOBOJHHMKA C TOKOM. KapTWHa nWMHWNA WHIYKIUU
MAarHuTHOIO MOJIA JUIMHHOTO IMPSIMOIO MPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO



IPOBOJHMKA, KaTymlku ¢ TOKoM. Omnbeir Opcrena. B3ammoneiicTBue
IPOBOJHUKOB C TOKOM.

Cuia AMnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuna JlopeHma, €€ MOIynbp W HampablieHUE. JI[BHKEHUE 3apsKEHHOU
YacTHUILI B OJHOPOJAHOM MarHuTHOM mnoje. Pabora cunisl Jlopenna.

SIBneHHe DNEKTPOMAarHUTHOM MHAYKOHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILIAS CHJIA HMHIYKIHMHU. 3aKOH D3JIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mnose. DIEKTPOABUKYIAs CHJIA WHIYKUIUU B
IIPOBOJHUKE, IBUKYILIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM I10JI€.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. SIBI€HME CaMOMHIYKIMHU. OJEKTPOABWKYIIAS CuUia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHnueckre yCTpOCTBA M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHbIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUrATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHUL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOT'O MMyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMAarHUTHOW UHYKLHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  DJIEKTPOJABMKYIIEH CHJIBI HMHAYKUUMU OT CKOPOCTHU
U3MEHEHUS] MAarHUTHOTO MOTOKA.

SIBeHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

M3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue 1eiCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW HYKUUU.

Paspneu S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOJ1€OAHUA

KonebarenbHas cucrema. CBoOOAHBIE MEXaHUYECKHE KOJeOaHHUS.
["apmonuueckue konedanus. [lepuoa, yactora, aMmuTy1a U gasza KojaeOaHHil.
[IpyXvHHBII MAsITHUK. MaremaTndeckuii MasITHUK. YpaBHeHHE
rapMoHUYecKux KojeOanuid. I[lpeBpaleHue SHEPruu NpU TaPMOHUYECKUX
KOJIEOAHUSIX.

Kone6arenbHbiit KoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KosieOaHusaMH. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUHU B UJ€ATBHOM K0JIeOaTEIbHOM KOHTYE.

[IpencraBnenne 0  3aryxaloomMX  KojieOaHUsX.  BbIHyXJIeHHbIE
MexaHuueckue Kosebanus. Pe3oHaHc. BbIHYXJIEHHBIE SJIEKTPOMArHUTHbBIC
KOJIeOaHHUs.



[lepemennsblii TOK. CHHYCOMIAIBHBIA IEPEMEHHBIM TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHUE CHJIBI TOKa U
HAIPSHKCHMSL.

Tpancdopmarop. [IpousBoacTBO, nepegaya M NOTpedIieHue
JJEKTPUYECKOM  DHEPrUHM. OKOJOTHMYECKME PUCKHM TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa HCIoNb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
AKU3HH.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTeNbHOM CUCTEMBbI (TIPY>KUHHBIM WU
MaTE€MaTUYECKUN MAATHHK).

Habnronenue 3aryxarommx KojieOaHUii.

HccnenoBanue CBOWCTB BbIHYXICHHBIX KOJIEOAHUH.

Habmronenue pezonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA WM HANpPSKEHUS OT BPEMEHH)
JUISI 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHHM pPE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopeinb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJIEOAHWM Ipy3a HAa HUTU
OT JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHnue nNEepeMEHHOr0 TOKAa B LENH U3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbBLE 60TIHbL

Mexanuueckue BOJIHBI, yclIOoBUsI pacnpocTtpaHenus. [lepuon. CkopocTsb
pacnpocTpaHeHuss U JAjauHa BOJdHBL [lomepeuHble W NPOAOIBHBIE BOJIHBI.
WuTepdpepenius u nupakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HW3IyYEHHS] AJIEKTPOMArHUTHBIX
BOJH. B3aumHasa opuenrtanus BekTopoB E, B, V B 3jIeKTpOMaraHuTHON BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, IPEIOMIIEHUE, MOISpU3aLus,
mugpakuust, nareppepeHuus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkayna 31eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHne 371eKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHIMIBI paguOCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckre ycTpoHWCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKalbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMarHOCTHKA B TEXHHKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TesiegoH, CBYU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoOCTPaHEHUE MMONEPEUHBIX U MPOIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habnronenue cBs3M POMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHH.



HccnenoBanne  CBOWCTB — JJEKTPOMATHUTHBIX — BOJIH:  OTPaKEHUE,
pesIoMJIEHUE, MOsIpU3alus, AMPpaKuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMOIMHENHOE pacnpOCTpaHEHUE CBETA B
oaHopoaHo cpeae. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne nzoopakeHui
B IJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3akOHBI MPEIOMIICHUST CBeTa. AOCOJIOTHBIN
nokasaresib npejaomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxHbIi coctaB 0enoro cera. LIBerT.

ColOuparomiue u pacceuBarolive JauH3bl. ToHkas auH3a. DOKycHOE
pacCTOsIHUE U ONTHYECKas Cujla TOHKOW JMH3BL. [locTpoeHue nzoOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3aX. DopMyna TOHKOW JIMH3BI.
VBenuueHue, JaBaeMoe JIUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenunss cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOJAEHUST MaKCUMyMOB M MHUHHMYMOB B HMHTEpP(EpEeHLHOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus ceeta. udpaxuuonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAKCMMyMOB TIIpM MaJ€HUH MOHOXPOMATHUYECKOIO CBE€Ta Ha
TU(PAKIUOHHYIO PEILETKY.

[Tonspuzanus ceera.

TexHHueckre yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JyMa,
¢doToamnmapaT, MPOCKUMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOUL.

Jlemoncmpayuu

[TpsimosiMHEHOE pacHpOCTpaHEHUE, OTPAKEHUE M MPEJTOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TosiHOE BHYyTpeHHEE OTpakeHne. Moiesb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKona, TeJIECKOna.

Habnronenune natepdepeHnu crera.

Habnronenue audpakiiuu ceera.

Habnronenue aucnepcuu ceera.

[TosyyeHue cekTpa ¢ MOMOIIbIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MoMOIIbIO AUPPAKIUOHHON PEHIETKH.

HaGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

M3mepeHue rnokasaTesis peaoMIICHUs CTEKIIa.

HccnenoBanue cBOMCTB U300paKeHUH B JIMH3AX.

Habnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJIBHON TEOPUH OTHOCUTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. [locTynatsl
CIIEIMAIBHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILITENHA.
OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAIlCHUE JIJINHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.



CBsi3b Maccbl C DHEPrU€d W HMILYJIBCOM PEIATUBUCTCKOM YaCTHLBI.
DHeprus MoKosl.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruu (POTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJbc (HOTOHA.

OtkpeiTie U uccaenosanue (oroapdexra. Onbitel A. I'. Cronerosa.
3akonsl ¢oTtodpdexra. YpaBHenue OifHiiTerHa ainsa potodrddexra. «KpacHas
rpanuna» ¢potodddexra.

Jaenenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHrueckre yCTpOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: (POTO3IEMEHT,
doTomaTUMK, CoTHEYHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3p(HeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHET0 GoTodddexTa.

CeeTonno.

ConneuHas OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa no paccessHuIo o -4acTHII.
[Inanerapnas momens aroma. lloctynater bopa. M3nydyenue u mornomieHue
(OTOHOB TpU NEPEXOAE aTOMa C OJHOIO YPOBHS 3HEPruu Ha Apyrou. Bumbl
cnekTpoB. CHEKTp ypOBHEH SHEPTHH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa wactuu. Bomnbel ge bpoina. KopryckynspHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

TexHu4yeckre yCTpOHCTBa M IMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Habnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe sa0po

DKCHEpUMEHTHI, JT0Ka3bIBAIOIINE CIOKHOCTh CTpOeHMs siapa. OTKphITHE
pagnoaktuBHOCTH. OmbiTel  Pe3depdopna mno  omnpenesneHuro  cocTaBa
paauoakTUBHOTO wu3nyyeHus. CBoiicTBa anbda-, Oera-, raMMma-u3JIy4eHHs.
BnusgHue pagnoakTUBHOCTH Ha KMBBIE OPTraHU3MBI.

OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHass Moaens siapa I'eiizenoepra—
NBanenko. 3apsan saapa. MaccoBoe uncio sapa. M30tormst.

Anb(a-pacniaa. DIJIEKTPOHHBIM M TMO3UTPOHHBIMN Oera-pacman. ['amma-
U3TydeHue. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprus CBs3U HYKJIOHOB B sifjpe. SAnepHbie cuiibl. [ledekT maccsl aapa.

Snepubie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnswiit peaktop. TepmosinepHbiii cunte3. [IpoGiieMbl U MEpPCIEKTUBbI
SAIEPHON SHEPrETUKHU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON SHEPTETHKHU.

DnieMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

MeTobl HAOJIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.



@dyHaaMeHTaJdbHble B3aUMOJCHCTBUA. EMUMHCTBO (DM3MUECKON KapTHHBI
Mupa.

TexHHuecKkre YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: J03UMETD,
kamepa BusnbcoHa, siepHbIi peakTop, aToMHas 0omo0a.

Jlemoncmpayuu

Cy€TuMK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanue TpeKOB YacTHULl (110 TOTOBBIM (oTorpadusim).

Pa3zpnes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3UKH

Ortanbl pa3BUTHS aCTpOHOMHHM. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMH.

Bup 3Bé3qnoro Heba. Co3Be3ausi, sipkue 3BE3/bl, MJIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoynHUA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J[MarpamMma «CIIEKTpaldbHBIA KJIAcc —
CBETHMOCTB». 3BE3/bI TJIABHOM MOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM MOCIIEIOBATEIBHOCTH. BHyTpEeHHEE cTpoeHue
3BE31. COBpPEMEHHBIE MPEJACTABICHHUS O MPOUCXO0XKACHUU 1 3BoMonuu CoHna
Y 3BE3]1. DTanbl JKU3HU 3BE3.

Mnineunsiit [lyte — Hama [Nanaktuka. [lonoxenue n aBrkenne ConHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE IbIPHI B
A/ipax rajgakTuK.

Bcenennas. Pacmupenue Bceenennoil. 3axkon Xa0O0na. Pazberanue
ranakTtuk. Teopus bonbimoro B3peiBa. PenukToBoe n3iryyeHue.

MacimraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHMH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUA JUIsl  ONpPEAENICHHUs] TOJOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBEpHOTo NOJIyIIapus U
SIPKUE 3BE3/IBL.

Habnronenus B teneckon JlyHsl, mianet, Mieunoro Ilytu.

O0o01maomiee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTMYECKOM,
COLIMAIBHOM M 3THUYECKOM cdepax AesTENbHOCTH YeJIOBEKAa, POJb U MECTO
(GU3MKK W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pOJib
dbuznyeckor Teopuu B POPMUPOBAHUU MPEACTABICHUNA O PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKOM KApTUHBI MuUpa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJIE.

Me:xnpeamMeTHble CBA3H

N3yuenue kypca ¢pusznku 6a30B0oro ypoBHs B 11 Kilacce ocyiecTBiseTcs ¢
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMHW MaTe€MaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METO/I0B HAYYHOI'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, runoresa, puanyeckas BeIUYMHA, 3aKOH,
TeopHsl, HaOIMIOAEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MO/IEIIb, U3BMEPEHUE.

Mamemamuka: pemIEHUE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHE
byHKUINHU: CUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMH HA OCU KOOPAUHAT,



CJIIO)KEHUE BEKTOpPOB, IPOM3BOJIHBIE D3JIEMEHTAPHBIX (DYHKIMH, NpU3HAKU
no100Ms1 TPEYTOJIbHUKOB, ONpPE/EICHUE IJIOMAIM IIOCKUX (uryp u o0ObéMa
TeJl.

buonocusa: >nexkrpuyeckue SIBICHUS B >KMBOM MPUPOJE, KojeOaTellbHbIE
JIBUKEHUS B KMBOM NPHUPOJAE, ONTUYECKHE SBIEHUS B KUBOU MpPUPOJE,
NEHCTBUE paJiMallMK HA KUBbIE OPraHU3MBbI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TE€l, MEXaHU3Mbl OOpa30BaHUA KPUCTAIMYECKON  PEIIETKH,
CIIEKTPAJIBHBIA AHAJIN3.

l'eocpaghus: MarHuTHBIE TONKOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MTPEJACKA3aHUE 3EMIICTPSICEHHUIA.

Texnonozua: NWHUM DIEKTPOIEpeNad, TIE€HEpaTOp NEPEMEHHOrO TOKa,
AJNIEKTPOJBUTATENb, UHIYKIUOHHAS NI€4b, pajap, paaHuoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MpoeKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
CoJIHEYHas OaTapes.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha ypOBHE CpeIHEro oOIIero
oOpazoBaHusi  (0a30BbIi  ypOBEHb) JIOJDKHO  OOECHEUUTh  JOCTHUKEHUE
CIIEIYIONMIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS y4yeOHOro mpenMera «Du3MKa
JOJKHBI ~ OTpakaThb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI  CPOPMUPOBAHHOM BHYTPEHHEH TMO3HIIMEH JUYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIMI, MO3UTUBHBIX BHYTPEHHHX YOCKICHHM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUIMCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JEATEJIBHOCTH B IPOLIECCE
peanu3aluu OCHOBHBIX HAIPaBJICHUII BOCIMUTATEIbHOM AESTEIBHOCTH, B TOM
YUCJIE B YaCTH:

1) rpa:xIaHCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMKM  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 0O0IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIIEYETIOBEYECKUX TYMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX IPakJaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE  B3aUMOJECHCTBOBaTh C  COLMAJbHBIMU  HMHCTUTYyTaMH B
COOTBETCTBHUH C UX (YHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
JEeATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOHYMBOTO OY/IyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas 3CTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOro BOCIIMTAHMSI:

MHTEPEC K pa3inuHbIM cdepam npodhecCuoHaTIbHON IeITeTbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oyaymield mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC
IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HKK HA POTSHKEHUU BCEH KU3HH,

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:



c(hOPMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJI00ATHHOTO
XapakTepa FKOJOTHUECKUX TTPOoOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JCHWCTBUM B OKPYXKAKOWIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA;

paclIMpeHre OmbITa JACSATEILHOCTH IKOJIOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUU 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAyYHOW JESITEIBbHOCTH, TOTOBHOCTh B IIPOIIECCE
u3yueHus: (U3MKU  OCYHIIECTBISATH MPOEKTHYIO M  HCCIIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHAUBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE y4eOHbIe 1eiicCTBUS
ba3oBble j1oruyecKkue 1efcTBUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTh U aKTyalIM3UpOBaTh MIpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNITh LENU AEATENbHOCTH, 33J1aBaTh MapaMeTpbl U KPUTEPUH HX
JNOCTUKEHUS;

BBISIBJISITh  3AKOHOMEPHOCTHM M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(pU3HYECKUX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEMICHMS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS
MaTepHaJIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yNbTaTOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIEICTBUIA I€ATEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSX PEAIbHOTIO,
BUPTYAJILHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarenbcKme 1eiicTBUS:

BJIAJI€Th HAYYHOH TEPMUHOJIOTHEN, KIOYEBBIMU MOHATUSAMU M METOJIaMHU
(u3HYECKON HAYKU;

BJIAJE€Th  HABBIKAMM  y4€OHO-MCCIIEIOBATENbCKOM UM NPOEKTHOU
NEeATeNIbHOCTY B 00slacT  (DU3UKH, CHOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOATENIbHOMY  IOUCKY  METOJIOB  pelIeHUs 3a1ady  (PU3NYECKOro
coziepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B TO3HAHUS;

BJIAJECTh BHJAMH JEATEIBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHNpPETalny, MNpeoOpPa3OBAHUI0 W NPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MMPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITh NPUYUHHO-CIIECTBEHHBIE CBS3UM M aKTyaJlIM3UpOBATh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ PEIICHHs, HAXOJIUTh apryMEHThI JUIsl JOKa3aTelbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHHUS,

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTUYECKA OLEHUBATH HMX JIOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MEHEHUE B
HOBBIX yCIJIOBUSX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (PU3UKH;

JaBaTh OILIEHKY HOBBIM CUTyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;



YMETh MEPEHOCUTh 3HaHUA 1O (U3MKE B MPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTew;

BBIJIBUT'aTh HOBBIE UJEH, NIPEIaraTh OpUruHAIbHBIE MOAXOAbl U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmeii:

BJIAJIETh HAaBbIKAMHU IOJY4YEHUs MH(pOpMaUUU (PU3NYECKOTO COAEpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYILECTBIIATh OUCK, aHAIIU3,
CUCTEMATHU3ALMI0 U MHTEPHPETALUIO UH(POPMALMU Pa3IMYHbIX BUIOB U (HOpM
[IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX MU KOMMYHHKalIMOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33J1ay ¢ COOJI0JIEHHEM TpeOOBaHUN IPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKUX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MacHOCTH;

CO37aBaTh TEKCThl (PM3MUECKOr0 COJAEPKAHMS B Pa3IMUYHBbIX (popmaTax c
y4€TOM Ha3zHayeHuss MHGPOpMalMM U  UEJIEeBOM  ayAUTOpUHU, BbIOMpas
ONTHUMAJIbHYIO OPMY MPECTABIECHUS U BU3YAJIU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3MKM U BO BHEYPOUHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arhb
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUS C MCIOJIB30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMaTh W UCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUIYAJbHON pabOThI;

BBIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJI0T0 YJI€HA KOJIIEKTHUBA;

OpUHUMATh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBUM,
pacupenesnsaTh poiaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXJaTh pPE3yJIbTATb
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJla M Ka)XXJIOr0 yYaCTHHKA KOMaH[bl B
o0 pe3ysbTatr o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBATh HJAEH C MO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEJAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIISITh  [MO3HABATENIbHYIO  JEATEIbHOCTh B
obmactu (U3MKU U ACTPOHOMUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4K;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lad, IUIaH BBIMOJIHEHUSI TMPAKTUYECKOM pabOThl ¢ Y4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacliMpsATh  paMKd ~ y4eOHOro NpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEATIOYTECHU;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYAUIMU B 00JacTH
(U3KMKK, TMOCTOSHHO TMOBBIIATH CBOM O0O0pa30BaTENbHBIA W KYJBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW PEPIEKCUHM KaK OCO3HAHUs
COBEPILAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUIA;

UCIIOJIb30BaTh NpHUEMBI pediIeKCUU JUIsl OLEHKM CHUTyalluH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHHUBATh PUCKA M CBOEBPEMEHHO MNPUHHUMATh PEIICHHS IO HX
CHUKEHHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JIPYrUX IpU aHAIM3€ PpPe3yJbTaToOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JIPYrUX IpU aHAIM3€ Pe3yJbTaToOB
NEeSTENbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYIUX HA OIIMOKH.

B nponecce n1o0cTHXKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS ITPOTrPaMMBI
no (Gusuke s YpPOBHS CpPEIHEro o0mero oOpa3oBaHusi y OOy4YarolUXcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, MIPEAMOIaTr Ao
c(hOpPMUPOBAHHOCTD:
CaMOCO3HaHUS,  BKJIIOYAIOIMIETO  CIHOCOOHOCTH  TMOHUMAaTh  CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BHJIETh HAINpPaBJICHUS pPa3BUTUS COOCTBEHHOMN
SMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAaThC K
SMOIIMOHAJIBHBIM H3MEHEHUSIM M TMPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAKOLIENH CTPEMIIEHUE K TOCTHKEHUIO LEIU
U ycHexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUHM, BKJIKOYAIOUIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE€ JpPYIMX, YYMUTBIBaThb €ro IMpPU OCYIIECTBICHUH OOILIECHHS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPAaMBATH
OTHOUIEHUS C APYTHUMH JIOAbMU, 3a00TUTHCS, MPOSIBIATH UHTEPEC U pa3pellaTh
KOH(DJIUKTBHI.

IHNPEJAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce mpeaMeTHblE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:



JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOAEH;

YUHUTHIBATh TPAaHULIBl NPUMEHEHHS] H3YUYEHHBIX (U3UUYECKUX MOJEIICH:
MaTepualibHasl TOYKA, MHEPLMAIbHAsI CHUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE
TE€J0, WJICAJbHBIN Ta3, MOJEIN CTPOEHUS ra3oB, >KMJIKOCTEH M TBEPABIX TEJ,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelieHUun (U3NUECKUX 3a1a4;

pacro3HaBath (U3MUECKUe SBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOCHHUS
BELIECTBA U  JJIEKTPOJMHAMUKH: PABHOMEPHOE UM  PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JIBUKEHUE, CBOOOJHOE TAJEHUE Tel, JBI)KEHHE IO
OKPY’KHOCTH, HWHEpLUs, B3auUMOJEWUCTBHE TeJ, Jud@y3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, UBMEHEHHE 00bEMA Tel Mpu
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHJICHCALIMS,
IUTAaBJIEHUE, KpPUCTAJUIM3alusl, KUIIEHHWE, BJIAXXHOCTh BO3/lyXa, IOBBIIICHUE
JABJIEHUS Ta3a IpPH €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, dJEKTpHU3aluus —Tell,
B3aUMOJIEHCTBUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONb3YS (PU3NYECKHUE BEIUUYHHBIL:
KOOpAMHATa, IyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITyJIbC ~ Tela, KHUHETHYeCKas  dSHEprusi, MOTEHIHUalbHas  dHEPIrus,
MexaHu4eckass paboTa, MEXaHWYecKas MOIIHOCTb; MPU OMHCAHUHU MPaBUIBHO
TPaKkTOBaTh (PU3UUYECKUN CMBICI HCIOIb3YEMbIX BEJIMYUH, UX OOO3HAUYECHMS U
€IMHMIIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BEIUUYHUHY
C IpyTHUMH BEJIIMYMHAMU;

ONKCHIBATh M3YyYEHHbIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBHIE SIBJICHUA,
UCIIOJIb3Ysl (PU3MYECKHE BEJIMYMHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKAsI SHEpPrus Xa0TUYECKOT0 JIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILJIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOIPOUIIMEHT TOJE3HOTO JICUCTBUS TEIUIOBOTO
JBUTATENs; MpPU ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3UYECKHH CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUS U E€AUHUIIbL, HAXOAHUTH (HOPMYJIbL,
CBA3BIBAIOLIME JAHHYIO (U3NYECKYIO BEJIMUYMHY C IPYTUMHU BETMUMHAM;

ONKCHIBATh  HM3YYEHHbIE  DJIEKTPHUUECKHE CBOMICTBA  BELIECTBA U
AJIEKTPUYECKUE SIBJICHUS (TPOLIECChI), HCIMOIL3YSI (PU3UUYECKUE BEITUYHHBI:
ANEKTPUYECKUH 3aps, SNEKTPUUYECKOE T0JIe, HAPSHKEHHOCTD OIS, OTEHIMA,
Pa3HOCTh NOTEHLMAJIOB; MPH ONWCAHWU MPaBUIBHO TPAKTOBaTh (HHU3UUECKUI
CMBICII HCIOJNb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€JUHUILbI; YKa3bIBaTb
(GopMybl, CBS3BIBAIOIIME JAHHYH (PU3UYECKYIO BEIWYMHY C JIPYTUMHU
BEJIMYMHAMU;

aHaNIM3UpoBaTh  (DU3MYECKUME TMPOLECChl M  SIBJICHUA, HCHOJIb3Ys
(¢u3nuecKre 3aKOHbl U MPUHIMUIBL: 3aKOH BcemupHoro tsarorenus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON DSHEpPruu, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHO3ULIUU CUII, TIPUHLIUI PAaBHOIIPaBUs
UHEPLHUAIBHBIX CHCTEM  OTCUETA, MOJIEKYJSPHO-KUHETHUYECKYI0 TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEHEW KMHETUYECKON SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIEpaTypoid, NEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs SJIEKTPUUYECKOro 3apsaa, 3akoH Kyrowna,
IIPU 3TOM Pa3IMyYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €F0 MATEMATHYECKOE
BBIPAKEHUE U yCIIOBUA (IpaHHULIbl, 001aCTH) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE MPUHUMUIIBI JEWCTBHUS MAaIlWH, OpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuyarh YCJIOBHUS MX OE€30MacCHOr0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATDh 3KCHEPUMEHTHI 10 HCCIEAOBAHMIO (DU3UYECKUX SIBICHUU U
IPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPU 3TOM
dbopmynupoBath MpodiieMy/3ajjadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyIIMpPOBATH BHIBOBI,

OCYLIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
Opyd STOM BBIOMpPATh ONTHUMAJIbHBIA CIIOCOO MW3MEPEHHUS U HCIOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXAYy (PU3UYECKHMMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX W3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(GuKCHpOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BU/JIE TA0JIUI U TpaUKOB, I€NaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

co0JiroaTh paBuUiia 0E30MacHOr0 Tpy/la MPU MPOBEJICHUU UCCIICIOBAHUIN
B paMKax y4yeOHOIo 3KCIEpUMEHTA, YUYEOHO-UCCIIEI0BATEILCKON U MPOEKTHOM
NESATENbHOCTH  C  WCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1ab0paTOpHOro 00OPyAOBAHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJENbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M IMPUHLUIIBI, HA OCHOBE aHaJM3a YCIOBUS
3aJlayd BbIOMpATh (PU3UYECKYIO MOJIE€Nb, BBIACNATh (PU3HUECKUE BEIUYHMHBI U
(bopmMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, TPOBOAUTh PACUEThl U OLIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPAaUBaTh JOTUYECKU
HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUN C OMOPON HA M3y4YEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIl  IIOMCKAa, CTPYKTYPUPOBAHMS,
UHTEpNpPETallud W  NPEJICTaBIC€HUA y4eOHOM M HAay4YHO-NOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOUIETO0 MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCI0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM KU3HU
uist  obecrieueHus Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbs U COONIOAEHUS HOPM
AKOJIOTMYECKOTO OBEACHUS B OKPYKAIOILEH CPEJIE;

paboTaTh B TIpYIIE C BBIIOJHEHHEM Ppa3JIMYHBIX COLMAIbHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAalMOHAIBHO PaCHpenessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTAaHAAPTHBIX CHUTYyalMsX, aJeKBaTHO
OLICHMBATh  BKJaJ  KaXJOr0 M3 YYaCTHUKOB TIpyNNbl B  pPEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K koniy o0yuenuss B 11 kjacce npeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3KMKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(u3HUECKON KapTUHBI MUPA;



YUUTHIBATh TPAaHULIBI NPUMEHEHHS] W3YUYEHHBIX (U3UUYECKUX MOJEIICH:
TOYEUHBIA JJIEKTPUYECKUM 3aps]l, JIyd CBETa, TOYEYHBIA HCTOYHUK CBETA,
ga/iepHas MOJEJb aTOMa, HYKJIIOHHAs MOJEJb aTOMHOIO siipa IMpU PEHICHUU
du3nUecKux 3aaay;

pacrio3HaBath (uU3MUeCKUe SBJICHUS (MPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOM (DHU3MKH: 3JIEKTpUUecKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE ACHCTBUS TOKA,
B3aUMOJICKCTBUE  MAarHUTOB, JJEKTPOMArHUTHas  MHAYKLUHS, JIEWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM MW JBIDKYLIMHCS 3apsj,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSMOJIMHENHOE pacipoCTpaHEHHUE
CBETa, OTPAKEHHUE, MPEJOMIIEHHE, UHTephepeHIus, TudpaKkusl U MOoAIpU3aluus
CBeTa, nucnepcus ceeta, poTtodniekrpudeckuii 3P ekt (hotodddexT), cBeToBOE
JaBJCHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJUOaAKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOICTBA BEUIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHE,  AJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NMYHBIX  Cpel) H
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOB3Ys (PU3NYECKHUE BEITUUMHBI:
ANEKTPUYECKUH 3aps/l, CUila TOKA, JIEKTPUUYECKOE HAIPSKEHUE, AIEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIIAs cujia, padoTa
TOKa, WHAYKIMS MarHuTHOro monsi, cuina Awmmnepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYUIKH, SHEPIUsl SJIEKTPUYECKOIO0 M MAarHUTHOIO IOJEH,
NEPHUOJ U YacTOTa KoJIeOAaHUM B KOJIeOATEIbHOM KOHTYpE, 3apsi U cujia TOKa B
npolecce TapMOHUYECKHMX  AJEKTPOMATHUTHBIX — KosieOaHuid, (OKyCHOE
pPacCTOSITHUE M ONTUYECKas Cuia JIMH3bI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATH
(U3HYECKUII CMBICI UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U E€AUHULBL,
yKa3biBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIMYUHY C
JPYTUMU BEIUUYUHAMY;

ONKCHIBATh H3YUYEHHBbIE KBAHTOBBIE SIBJIEHUS M IMPOLIECCHI, HMCMOJIb3Ys
(u3HYecKre BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs W UMIYJbC (OTOHA, MEPUOJ MOJypachaja, SHEpPrus
CBA3M aTOMHBIX SIep, NPH ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3MUYECKUU
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs U E€JIMHULBI, YKa3bIBaTb
(GopMybl, CBS3BIBAIOIIME JAHHYH (PU3UYECKYIO BEIWYMHY C JIPYTUMHU
BEJIMYMHAMM, BBIYUCIIATH 3HaUeHUE (PU3MUECKON BEJINYUHBI;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M  SIBJICHHUA, HCHOJIb3YS
(¢u3HUecKre 3aKOHbl U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U
napajijIeIbHOrO COEAMHEHMSI TPOBOJHMUKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMArHUTHOM WHAYKIUHU, 3aKOH MNPSAMOJIUHEHHOTO pPacCHpOCTPAHEHUS
CBETAa, 3aKOHbl OTPAXEHMsSI CBETAa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpPaBHEHHUE
OliHmTenHa Uit potosddexTa, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs DSJIEKTPUYECKOIO 3apsijia, 3aKOH COXpPaHEHUs
MacCOBOT'0 YMCIIA, OCTYJIaThl bopa, 3aK0H pajiMOaKTUBHOIO pacnajaa, mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe
BBIPAKEHUE U yCIIOBUA (IpaHHULIbl, 001aCTH) IPUMEHUMOCTH;

ONpEeNeNsITh HaNpaBJI€HUWE BEKTOpPa HWHAYKUMUM MarHUTHOIO  TOJIs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh M OIHUCHIBATh M300pa)K€HUE, CO3/1aBAEMOE IUIOCKHM 3EPKaJOM,
TOHKOH JINH301;

BBINIOJIHATD 3KCHEPUMEHTHI 10 HCCIEAOBAHMIO (DU3UYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHMEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHI: NPH 3TOM
dbopmynupoBath MpodiieMy/3ajjadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOIO0 O0OpYAOBAaHMS, NPOBOJUTH ONBIT U
bopMyJIMpPOBATH BHIBOBI,

OCYLIECTBJISATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
Opyd STOM BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO MU3MEpPEHHS M HCIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHI;

UCCJIeIOBAaTh 3aBUCHUMOCTU (PU3NYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OPSIMBIX M3MEPEHMI: NPH 3TOM KOHCTPYMpPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BHJIE TAOJIULl U
rpaduKoB, AeyIaTh BHIBOABI IO pE3yJbTaTaM UCCIEI0BAHMUS;

co0JiroaTh mMpaBuiia 0E30MacHOr0 TPy/a MPU MPOBEJACHUU UCCIICIOBAHUIN
B paMKax y4yeOHOIo 3KCIEpUMEHTA, YUYEOHO-UCCIIEI0BATEIILCKON U MPOEKTHOM
NEeSATENbHOCTH € KCHOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1a00paTOpHOro 00OPYAOBAHUS;

pemiatb pacu€THble 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M IMPUHLUIIBI, HA OCHOBE aHaM3a YCIOBUS
3aJla4yd BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE BEIUYHMHBI U
(bopmMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PAacCUYEThl U OLIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITUYHHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKU
HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUN C OMOPON HAa M3y4YEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMHM Il  TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIC€HUA y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;

OOBSACHATh TPUHIMUIBI JEUCTBUS MAaIlMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, paszauyaTh yCIOBUSA MX O€30MaCHOr0  MCIOJb30BaHUS B
MMOBCEHEBHOM JKU3HMU;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHON KU3HU
uist  obecrieueHus 0Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOAEHUS HOPM
AKOJIOTMYECKOTO OBEACHUS B OKPYKAIOILEH CPEJIE;

paboTaTh B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMAIbHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIbl, PAaMOHAIBHO PaCHpenessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JIEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalMsX, aJeKBaTHO
OLICHUBATh  BKJaJ  KaXJOr0 M3 YYaCTHUKOB TIpyNNbl B  pPEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HanmenoBanue KoauvecTBo yacoB
Ne DJIeKTpOHHbIE (HM(ppOBbIE)
pa3zie/ioB U TeM KonTtpoibHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmmsl padoThI padoTbI
Paznen 1. PUBUKA U METO/AbI HAYUYHOTI'O ITIO3HAHUSA
L1 ®du3nKa 1 METOJIBI 5 bu6mmoreka [JOK
' HAay4YHOTI'O II03HAHUS https://m.edsoo.ru/7f41b£72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Humanka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI Eu 10K
noMoTeKa
2:3 COXpARCIIA B 6 ! ! https://m.edso0.ru/7f41bf72
MEXaHUKe
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBEI
MOJICKYJISIPHO-
KHUHETUYECKOM
Teopuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




30 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOAUHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuoreka [IOK
' BeniecTBa. PasoBbie https:/m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro no pazgeny 24

Paznea 4. JIEKTPOJUHAMUKA

bu6mmoreka [IOK

41 IICKTPOCTATHIA 10 https://m.eds00.1u/7f41bf72
[TocTostHABIM
42 ANEKTPUYECKUN TOK. 12 bubnuotexa [IOK
' ToKHU B pa3IuUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I10 68

ITPOTPAMME




11 KITACC

HaunmeHnoBanue

KoanuyecTBO 4acos

Ne duekTpoHHbIe (LM pPOBbLIE)
. pa3esioB U TeM Beero KonTpoabHbie IIpakTnyeckue 06PA30BATETBHBIE PECYPCHI
NMporpamMmbl padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
M .
O ; arHUTHOE I10JIE . 1 . Bubnorexa [IOK
: JICKTpOMarHuTHas https://m.edsoo.ru/7f41c97¢
WHIYKUHUS
Hroro no pasgeny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
M
. €XaHUYECKHUE U , 1 Bubsorexa LIOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41¢97¢
KOJIeOaHus
M
’s €XaHUYECKHUE U . 1 Bubmorexa LIOK
: SJICKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97¢
BOJIHBI
bu6nuoreka [JOK
23 Ontrka 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OCHOBBI CITEIHAIBHOM
TEOPUH
OTHOCUTEJIBHOCTH

bubnnoreka [HOK
https://m.edsoo.ru/7f41¢97¢




Wtoro no pazneny 4

Pasznean 4. KBAHTOBAS ®U3UKA

41 ONeMeHThl KBAaHTOBOM 6 bubmuorexa [[OK
’ ONTUKU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 Crpocnne atToma 4 https://m.edsoo.ru/7f41¢97¢
bubmuoreka [JOK
4.3 A
TOMHOE AAPO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIEeMEHTHI aCTPOHOMUU - { bubnuorexa [HOK
' 1 acTpoPU3UKu https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Pa3ngen 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubnnoreka [IOK
' MOBTOPEHHE https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOIT'PAMME




ITHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

HaumeHoBaHMe pa3ieioB U TeM

KoaunuecTBo uacoB

DeKTpoHHbIe (HudpoBLIE
n/ | nporpammsr Beero Kontpoasubie | [Ipakruyeckue P (undp )
0 padoTsI padoTbI o0pasoBaTe/IbHbIE PeCypChl
®dusuka — HayKa O PUPOJIE.
1 Hayunslie MeTObI TO3HAHMS 1 bub6muoreka L{OK https:/m.edsoo.ru/ff0c32e2
OKPY’KaIOIIero MUpa
Ponb 1 mecTo duzuku B
(hopMHUPOBaHUH COBPEMEHHOM
2 Hay4YHOU KapTHUHBI MUPA, B 1 bubnuorexa I{OK https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIeATETbHOCTH
oaen
MexaHudeckoe ABUKEHHUE.
OTHOCHUTENIBHOCTh
3 MEXaHHUYECKOTO JIBHKEHHS. 1 bubnuoteka [{OK https:/m.edsoo.ru/ff0c3508
IIepemenienue, CKOpOCTb,
YCKOpEeHHUe
PaBHOMepHOE NIpsAMOJIUHEITHOE
4 P P 1 bubnuoteka [{OK https://m.edsoo.ru/ff0c3620
JIBIKCHUE
PaBHOyCKOpEHHOE
5 Y pv 1 bubnuoteka [{OK https://m.edsoo.ru/ff0c372¢
MPSIMOJIMHEITHOE JIBU’KEHHE
6 CBo0OOIHOE TTaJICHHE. 1 bubmuoreka I{OK https:/m.edsoo.ru/ff0c39¢cc

YckopeHnue cBOOOTHOTO




HaacHus

KpuBonuneriHoe IBMXEHHUE.

7 JIBr>keHuEe MaTepraIbHOM bubnuoteka [{OK https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPYKHOCTH
[TpuHIMIT OTHOCUTENLHOCTH
lanunes. MHepimanbHbie

8 P . bu6mmoreka L{OK https://m.edsoo.ru/ff0c3bed
cuctembl orcyerta. [lepBbiit
3akoH HeroToHa
Macca tena. Cuna. [IpuHnun
cyneprnosuiuu cuil. Bropoi

9 yrep 1 P bubmuoteka [{OK https://m.edsoo.ru/ff0c3be8
3akoH HerotoHa mis
MAaTepHAIbHON TOUKHU
Tpetuii 3akon HerotoHa nsis

10 P A bubnuoteka [{OK https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHBIX TOYCK
3aKOH BCEMHUPHOTO TATOTEHUS.

11 | Cuna taxectu. IlepBas bubnunoreka LIOK https:/m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
Cuna ynpyrocrtu. 3akoH ['yka.

12 bu6mmoreka [{OK https://m.edsoo.ru/ff0c3e18
Bec Tena
Cuna tpenus. Koo dunuent
TpeHus. Cuiia COnpOTUBIIECHUS

13 P P bu6mmoreka L{OK https://m.edsoo.ru/ff0c3£76
P IBMOKCHUU TeJIa B
YKUJKOCTH WM rase

14 | TIloctynarenbHoe U bubmumoreka LIOK https://m.edsoo.ru/ff0c41a6




BpalaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPJIOTO TEA.
MowmenTt cuitsl. Ilnedo cumbl.
YcnoBust paBHOBECHS TBEPIOTO
Tena

15

Nmmynbe MaTepuaabHOU TOYKH,
CHUCTEMBI MaTepUAJIbHBIX TOYEK.
Nmmynbe cunbl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTtuBHOE IBMKEHNE

bubnuoteka [{OK https:/m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTD CHIIBL.
Kunernueckas sneprus
MarepuanbHOU To4ku. Teopema
00 U3MEHEHUU KUHETHYECKON
SHEPTUu

bubmuoreka [{OK https://m.edsoo.ru/ff0c4502

17

[TorenmmansHas SHEPrUsl.
[ToTenuuanpHas SHEPTUS
yIpyro aeGpopMUpOBaHHOM
npyxunbl. [loTennmanbuas
SHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

bubnuoteka [{OK https:/m.edsoo.ru/ff0c461a

18

ITorennuanbHbIe U
HENOTCHIUAIIbHBIC CHIIBL. CB3b
paboThl HEMOTEHITMAIBHBIX CHIT
C U3MCHEHHEM MEXaHHMISCKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH

bubmuoreka I{OK https:/m.edsoo.ru/ff0c478¢




COXpPAHEHUS MEXAaHUYECKOMN
SHEPIrUu

19

JIaboparopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHWYECKOH YHEPTHH TeJla Ha
NpUMeEpPe PACTHKEHUS
PE3HHOBOTO KTyTa

bubnuoteka [{OK https://m.edsoo.ru/7f41bf72

20

Konrponsnas padora no teme
«Kunemartuka. /lunamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

bubmuoreka I{OK https:/m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM
teopun. bpoyHoBCckoe
newkenue. b dysus

but6mmoreka L{OK https:/m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABUKEHUS U
B3aMMOJICUCTBHUS YACTHI]
BelecTsa. MoJenu cTpoeHus
ra3osB, KUIAKOCTEH U TBEPIBIX
Tel

bu6nmoreka [{OK https://m.edsoo.ru/7f41bf72

23

Macca monekyn. Konuuectso
BemiecTBa. [locrossHHas
ABorazapo

bubnuoteka [{OK https://m.edsoo.ru/7f41bf72

24

TennoBoe paBHOBECHE.

bubnuoteka [{OK https://m.edsoo.ru/7f41bf72




Temneparypa u e€ u3mMepeHue.
[lIxana temneparyp Llenbcus

25

Wneanpueiii raz B MKT.
OcnoBHoe ypaBHeHue MKT

but6mmoreka L{OK https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIepaTypa Kak
Mepa CPEIHEN KUHETUYECKOU
SHEPTUU JIBUKEHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoteka [{OK https:/m.edsoo.ru/ff0c511e

27

3akoH Jlanerona. ["'a3oBbIe
3aKOHBI

bubmuoteka [{OK https://m.edsoo.ru/7f41bf72

28

JIaboparopHas pabota
«HccnenoBanme 3aBUCHMOCTH
MEXy napaMeTpaMH COCTOSIHUS
Pa3peKEHHOTO Ta3ay

bubnuoteka [{OK https://m.edsoo.ru/7f41bf72

29

W3onporieccsl B 1€IbHOM Tase
U UX rpaduyeckoe
NpeaACTaBJICHUC

bubmuoreka I{OK https:/m.edsoo.ru/ff0c570e

30

BryTtpenHss sneprus
TEPMOJUHAMUYECKON CUCTEMBI
U CIIOCOObI €€ N3MEHEHUS.
KonngecTBo TemioTsl U padora.
BryTtpenHss sHeprus
OJIHOATOMHOTO HJEAJIBHOTO Ta3a

bubnuoteka [{OK https:/m.edsoo.ru/ff0c5952

31

Buasl Tenonepegaun

bu6mmoteka [{OK https://m.edsoo.ru/ff0c5¢36




VY nenpHasg TEMII0EMKOCTD
BerecTBa. Kom4ecTBo TEIIOThI

32 bubnuoteka [{OK https://m.edsoo.ru/ff0c5¢36
MIpU TeIUIoNepeaaye.
AnmabaTHBIN MPOIECC
[IepBrlii 3aKOH TEPMOAMHAMUKHU

33 | uero npuMeHEeHUE K bubnuoteka [{OK https:/m.edsoo.ru/ff0cSefe
u3orpoieccam
HeoOpaTtumocTs nporieccoB B

34 | upupoze. Bropoii 3akon bu6mmoteka [{OK https:/m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHN
[Mpunmun gevicteus u KIT

35 pHHIL . a A bu6mmoreka L{OK https://m.edsoo.ru/ff0c600a
TETUIOBOM MaIlTMHBI

36 | Iukia Kapno u ero KII/] bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
DKOJIOTHUECKHUE MPOOICMBI

37 P bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
TEIJIOIHEPTeTUKU
O6o0maromuii ypok

38 | «MonexynspHas pU3UKa. bubmuoreka L1OK https:/m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMUKID)
KoHnTtponbHas paboTta mo teme

39 | «MonekynsapHas ¢pusuka. bu6muoteka L{OK https:/m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIUHAMUKI»
[TapooGpazoBanue u

40 KoHaeHcauus. Mcnapenue u bu6mmoreka LIOK https://m.edsoo.ru/ff0c63b6

KUIICHUC




AOCONIIOTHAS U OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3yXa. bu6mmoreka L{OK https://m.edsoo.ru/ff0c64d8
Hacpiennsiit nap
TBépaoe Teno.
Kpucrannuueckue u amopgHsbie
Tena. AHU30TPOIHS CBOMCTB

42 P but6mmoreka LIOK https://m.edsoo.ru/ff0c65f0
Kpuctamios. XKuakue
Kkpuctauibl. COBpeMeHHbIE
Marepuabl
[InaBnenue n KpuCTaIIM3aLIMS.

43 | VYnaenpHas TEIUIOTA IUIABICHUS. bubmuoreka I{OK https:/m.edsoo.ru/ff0c6708
CyOmmmariust

44 | YpaBHEHHE TEILIOBOTO OaslaHca bubnuoteka [{OK https:/m.edsoo.ru/ff0c6820
DnekTpu3alus Tel.

45 | DOnextpudeckuit 3apsa. [[Ba bubnuoteka [{OK https:/m.edsoo.ru/ff0c6bec
BH/JIa AIIEKTPUUECKUX 3aPsI0B
[IpoBoAHUKY, TUDTEKTPUKH U
MOJIYTIPOBOJIHUKH. 3aKOH

46 YTpOBROA bubmuoreka [{OK https://m.edsoo.ru/ff0c6bec
COXpaHEHUs INEKTPUIECKOTO
3apsa
B3anmopeiicTBue 3apsioB.

47 | 3akon Kynona. ToueuyHslit bubnuoteka [{OK https:/m.edsoo.ru/ff0c6ced
ANEKTPUYECKUI 3aps]T

48 | Hanpspk€HHOCTH bubnuoteka [{OK https:/m.edsoo.ru/ff0c6df2

QJICKTPHUYCCKOTO ITOJIA.




[IpuHIun cynepno3unun
AJIEKTPUYECKUX TNoseH. JInnun
HANPSKEHHOCTH

49

PabGoTa cui
3JEKTPOCTATUYECKOTO MOJIS.
Ilorennuan. Pa3znoctb
MOTECHIIMAIOB

bubmuoreka [{OK https:/m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
AJIEKTPOCTATUYECKOM IIO0JIE.
JusnexTpudeckas
IIPOHUIIAEMOCTD

bu6mmoteka [{OK https:/m.edsoo.ru/ff0c7018

51

OnextpoémkocTh. Konaencarop

bu6mmoreka [IOK https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTbH IIIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOT0 KOHAEHCAaTopa

bu6mmoteka [{OK https:/m.edsoo.ru/ff0c72c0

53

JIaboparopHas paboTa
"U3mepenue 351eKTpOEMKOCTH
KOHJeHcaropa"

bubmuoteka [{OK https://m.edsoo.ru/7f41bf72

54

[TpuHIIMD neicTBUS U
MPUMEHEHNE KOHAEHCATOPOB,
KOMMPOBAJIBHOTIO amnmapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3eMiIeHHE IIEKTPOIIPUOOPOB

bubnuoteka [{OK https:/m.edsoo.ru/7f41bf72

55

3HeKTqueCKHﬁ TOK, YCJIIOBUA

bu6nmoreka [{OK https:/m.edsoo.ru/7f41bf72




€ro CyIIeCTBOBaHUSI.
IloctosausIi TOK. CHIa TOKA.
Hanpsokenue. ConpoTuBiieHue.
3akon Oma Jy1s ydacTKa 1enu

56

[TocnenoBarenbHoOe,
napajiesIbHOe, CMELIaHHOE
COEZMHEHHE MTPOBOIHUKOB.
JIaboparopHas pabota
«3ydyenune cMemanHoro
COCMHEHUS PE3UCTOPOB»

bu6mmoteka [IOK https:/m.edsoo.ru/ff0c7410

57

PaGota u MomrHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyinsa-Jlenna

bubnuoteka [{OK https://m.edsoo.ru/ff0c7838

58

3axon OmMa 11 moJTHOH
(3aMKHYTOI) 2JIEKTPUUECKON
uenu. KopoTtkoe 3amMmbIKaHue.
JIaboparopHas pabota
«3mepenue DJ1C nucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

bubmuoteka [{OK https:/m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAUMOCTD
TBEPABIX METAJLIIOB.
3aBHCUMOCTH CONPOTHUBIICHHS
METAJUIOB OT TEMIEPaTYPHI.
CBepxnpoBOIUMOCTb

bubmuoreka [{OK https://m.edsoo.ru/7f41bf72

60

DNeKTpUYECKU TOK B BaKyyMe.




CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, HX
cOOCTBEHHAs U MPUMECHAas
npoBoaAUMOCTh. CBOMCTBA p—n-
nepexo/a.
[TomynpoBOIHUKOBBIE TPUOOPHI

but6mmoreka LIOK https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUYECKUil TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIUTOB.
DNeKTpoIUTHIECKast
auccouuanus. JJIEeKTPOoIIn3

bubmuoreka [{OK https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUM TOK B rasax.
CaMoCTOSTEIbHBIN 1
HECaMOCTOSITENIbHBIN pa3psl.
Monnus. I1mazma

bubnuoteka [{OK https://m.edsoo.ru/ff0c84ae

64

DeKTpUUecKue MPUOOPHI U
YCTPOMCTBA U MX MPAKTUIECKOE
npuMeHeHue. [IpaBuna TeXHUKU
0€e30IacCHOCTH

but6mmoreka LIOK https://m.edsoo.ru/ff0c86fc

65

Oo6o0maromuit ypok
«INEKTPOIMHAMHKAY

bubmuoreka I{OK https://m.edsoo.ru/ff0c88be

66

KonTponbhas pabota no teme
«Onektpocraruka. [locTosHHBII
anekTpudeckuii Tok. Toku B
Pa3IMYHBIX Cpelax»

bubnuoteka [{OK https:/m.edsoo.ru/ff0c8a8a




PezepBHblii ypok. KonTponbHas

67 | pabota mo Teme 1 bu6nuoteka L{OK https:/m.edsoo.ru/ff0c8c56
"DnexkTpoauHamuka'
Pe3epBHbIil ypoK.
68 | OO6oOmuaromuii ypok Mo reMam 1 bu6nuoreka LIOK https:/m.edsoo.ru/ff0c8f6c
10 kmnacca
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOIT'PAMME




11 KITACC

Ne KosmyecrBo yacos
Tema ypoka DuiekTpOoHHbBIE (UG POBbIE)
n/ Bceero Konrpoasnbie |IIpakTnueckue 06pazoBaTebHbIE PeCyPehl
n padoThI padoThI
[TocTostHHBIE MATHUTHI U X
B3auMojieicTBue. MarautHoe
1 nojsie. Bextop MaruuTHOM 1 bubnnoreka [{OK https://m.edsoo.ru/ff0c9778
MHIAYKIUU. JIMHUA MarHUTHOM
WHIYKIAH
MarnuTtHoe 1oJsie mpoBOAHHUKA
¢ TokoM. OmbIT Dpcrena.
2 N P 1 bubnnoreka LOK https://m.edsoo.ru/ff0c98fe
BsaumopeiicTBue npoBoJHUKOB
C TOKOM
JlaGopatopHas pabota
3 «/3yueHre MarHuTHOTO MOJIs 1 1 bubnnoreka [{OK https://m.edsoo.ru/ff0c98fe
KAaTYLIKH C TOKOM»
JleiicTBre MarHUTHOTO TOJIS HA
MPOBOJHUK C TOKOM. Cuita
Awmmnepa. JlabopaTopHas pabora
4 P P ? P 1 1 bubmuoteka [{OK https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nenucTBus
MOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS Ha
JBUKYIIYIOCS 3apsKEHHYIO
5 Yy P 4 1 bubmuoteka I{OK https://m.edsoo.ru/ff0c9df4

yactuiy. Cuna JlopeHua.
Pa6ora cuibl Jlopenna




DONeKTpOMarHuTHAsE UHIYKITHS.
IToTOK BEKTOpa MarHUTHOU
uaaykiuu. 2J1C nHIyKImu.
3aKOH AJIEKTPOMarHUTHOM
unaykuun Papanes

bubmuoteka [{OK https://m.edsoo.ru/7f41¢97¢

JlaGopartopnas pabota
«HccnenoBanue sBJICHUS
AIEKTPOMATHUTHON WHTYKIIHH

bu6mmoreka LIOK https://m.edsoo.ru/ff0cal50

NHunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C
CaMOMHIyKIIUU. DHEepPrus
MarHUTHOTO MOJIS KaTYLIKU C
TOKOM. DJIEKTPOMarHuTHOE
nojue

bu6mmoreka LIOK https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTponucTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JJIEKTPOJBUIaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHL], THAYKIIMOHHAS [1€Yb

bubnmnoreka [{OK https://m.edsoo.ru/7f41c97¢c

10

O06o0mmarmmui ypox
«MarauTHoe 101JI€E.
3JICKTpOMaFHI/ITHa$I I/IHILYKIII/ISI»

bubnmnoreka [{OK https://m.edsoo.ru/ff0cab82

11

KonrtponbHas padora no reme
«MarunuTHOe noie.
ONeKTpOMarHuTHas HHIAYKIMS

bubmuoteka [{OK https://m.edsoo.ru/ff0cad58

12

CBO6OI[HLIC MCXaHHUYCCKUC

bubmuoteka [{OK https://m.edsoo.ru/ff0caf06




koseOanus. 'apmoHnyeckue
KoyieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJICOaHMIA.
[IpeBpatenue sHepruu

13

JlaboparopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHui
Tpy3a HAa HUTH OT AJIMHBI HUTHU
M MaccChlI rpy3a»

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

14

KonebaTenbHbIN KOHTYD.
CBoOoHbIE
AJIEKTPOMATrHUTHBIC KOJICOaHUS
B HJI€aIbHOM KO0JIe0aTEILHOM
KOHTYpE. AHAJIOTUS MEXTY
MEXaHHYECKUMHU U
AJIEKTPOMATHUTHBIMA
KoJIeO0aHUSIMU

bubnnoreka LOK https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUun B
U/IeaIbHOM KOJIe0aTeTbHOM
KOHTYypE

bubmuoreka I{OK https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxXaromux
KosieOaHusX. BoHy X 1eHHbIE
MeXaHHYECKUe KoJIeOaHuMs.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHHS

bubmuoreka I{OK https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.

bubnunoreka [{OK https://m.edsoo.ru/ff0cbd34




CuHyconaaIbHbIN
MEepEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKa.

AMIUINTYAHOE U JENCTBYIOIIEE

3HA4YCHHUC CHJIbI TOKA U
HaIps>KCHUA

18

Tpanchopmarop.
[TpousBoacTBO, epenaya u
NOTpeOIeHUE IIEKTPUUECKOMN
SHEPTUU

bubmuoteka [{OK https://m.edsoo.ru/7f41¢97¢

19

YCeTpoCTBO U MPAKTHYECKOE
IIPUMEHEHUE NIEKTPUIECKOTO
3BOHKA, T€HEepaTopa
MEPEMEHHOTO TOKA, IMHUI
ANEeKTpoIepeaayd

bu6mmoreka LIOK https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE
anekTposneprun. Kynerypa
HCIIOJIb30BaHUsA
AJIEKTPOIHEPIUH B
ITOBCEIHEBHOM KU3HU

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

21

MexaHn4ecKkue BOJIHBI,
YCIIOBUS PACTIPOCTPAHEHMS.
[Tepuon. Cxopoctb
pacnpocTpaHeHHs U JUIMHA
BOJHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

bubnmoreka [{OK https://m.edsoo.ru/ff0cca54




22

3ByK. CKOpOCTH 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6mmoreka IIOK https://m.edsoo.ru/ff0cccOc

23

3J'ICKTpOMaFHI/ITHLIe BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
SJICKTPOMArduTHBIX BOJIH

bu6mmoreka LIOK https://m.edsoo.ru/ff0ccfe0

24

HpI/IHLII/IHbI PaaroCBA3U U
TeneBuieHus. Pa3Butue
CpEeACTB CBsA3U. Pannonokanus

bubnmnoreka [{OK https://m.edsoo.ru/7f41c97¢c

25

Konrponbnas padora
«KonebGanus 1 BOTHBI»

bubnuoreka [{OK https://m.edsoo.ru/ff0cc6f8

26

[IpamonuneitHoe
pacmipocTpaHEeHHUE CBETA B
OAHOPOJHOM cpene. TodeuHblid
MCTOYHHUK cBeTa. JIyy cBeTa

bu6nmoreka LIOK https://m.edsoo.ru/ff0cd350

27

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paKeHHi B MJIOCKOM
3epkaie

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera. [lonnoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIl yroa NOJIHOTO
BHYTPEHHETO OTPaKEHHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0cd7f6

29

JlaGopartopnas pabota
«M3Mepenne nokasaress
MIPEJIOMIIEHUS CTEKIIa»

bubmnoreka LIOK https://m.edsoo.ru/ff0cd67a




30

JIun3sl. [locTpoenne
MU300paXCHUI B JTUH3E.
®opmyJia TOHKOM JIMH3BI.
VYBenuueHue TMH3bI

bu6mmoreka LIOK https://m.edsoo.ru/ff0cddle

31

Jlaboparopnas pabota
«HccnenoBanue CBOMCTB
HU300paXCHUI B TUH3AX)

bubnuoteka [{OK https://m.edsoo.ru/7f41¢97¢

32

Hucniepcus cBera. CroxHbIN
cocTas 6Oeinoro cBera. L{BeT.
JlaGopatopHas pabota
«Habmoaenne nucnepcun
CBETa»

bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢

33

Wntepdepeniys ceeta.
Hudpakius ceera.
JudpakimonHas pemeérka

bu6mmoreka LIOK https://m.edsoo.ru/ff0ced22

34

HOHCpC‘IHOCTB CBCTOBBIX BOJIH.
HOJ'I}IpI/ISaLII/ISI CBCTa

bu6mmoreka LIOK https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npudops U
YCTPOMCTBA U YCIIOBUS UX
0€e30MacHOro MpUMEHEHUS

bubmuoteka [{OK https://m.edsoo.ru/7f41¢97¢

36

['panu1bl IPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnenuaibHOM
TEOPHUH OTHOCUTEITHHOCTH

bu6mmoreka IIOK https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ame yIeHHE BpEMEHH U

bu6mmoreka LIOK https://m.edsoo.ru/ff0cfad2




COKpalll€HUE JTJINHBI

38

OHeprus U UMIYJIbC
PENSATUBUCTCKOMN YaCTHUIIBI.
CBsi3p Macchl € 3Hepruen u
UMITYJIBCOM. DHEPTHsI TOKOS

bubnmoreka [{OK https://m.edsoo.ru/ff0cfc68

39

Konrponbnas padora «OnTuka.

OcHOBBI cIENMANIbHOM Teopun
OTHOCHUTEIIEHOCTI

bu6mmoreka LIOK https://m.edsoo.ru/ff0cf6f0

40

®otoubl. ®opmyna [InaHka.
DHeprus 1 UMIyJIbC GOTOHA

bu6mmoreka LIOK https://m.edsoo.ru/ff0cfel6

41

OTKpBITHE U HCCTIEI0BAaHUE
dotoapdekra. OnpbiTer A. I
CroneroBa

bubmuoteka [{OK https://m.edsoo.ru/ff0cffcd

42

3akonsl Gororddexra.
VYpaBHeHnue DWHIITEHHA 7151
dotordexra. «KpacHas
rparuma» Gororddexra

bubnnoreka LOK https://m.edsoo.ru/ff0d015e

43

Jasnenue cBeta. OnbiTe [1. H.
JleOeneBa. XuMHUUECKOE
JNIEUCTBHE CBETA

bu6mmoreka LIOK https://m.edsoo.ru/ff0d04a6

44

TexHuueckue ycTponucTsa u
MPaKTUYEeCKOe MPUMEHEHUE:
¢dorosnemenT, HoToaaTUHK,
COJIHEUHas OaTapesi, CBETOIHO]]

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

45

Perenue 3agay mo reme
«DIeMEHTHI KBAaHTOBOH

bu6mmoreka LIOK https://m.edsoo.ru/ff0d0302




OIITUKN))

46

Mopnens aroma TomcoHa.
OmnsiThl Pesepdopaa mo
PaCCestHUIO 0-YaCTHII.
IInanerapHas Mozens atoma

bubnmoreka [{OK https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

bubnuoreka [{OK https://m.edsoo.ru/ff0d0afa

48

W3mydenune u noriuomeHue
($OTOHOB MpH Mepexojie aTomMa
C OJJHOTO YPOBHS PHEPIMH Ha
Ipyroil. Buasl crieKTpoB

bubmuoteka I{OK https://m.edsoo.ru/ff0d0afa

49

BonHoBBIE CBONMCTBA YaCTHII.
Bounnbl ne bpoiis.
KopmyckynsipHo-BOTHOBO
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHHE

bubmuoteka [{OK https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATHOAKTUBHOCTH.
OnpiTel Pesepdopaa mo
OIIPEJICTICHNIO COCTaBa
PaIMOAKTHBHOTO M3ITyYeHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-,
ramMMma-usiydeHus. Biusiaue
pa}II/IOaKTI/IBHOCTI/I Ha )KUBBIC
OpTaHU3MBI

bubmuoteka [{OK https://m.edsoo.ru/7f41¢97¢

52

OTkpbITHE IPOTOHA U
HeliTpoHa. 3oronsl. Anbda-
pacnaz. DIEeKTPOHHBIN U
MIO3UTPOHHBIN OeTa-pacna.

bu6mmoreka IIOK https://m.edsoo.ru/ff0d1162




'amma-u3nydenue

53

DOHeprust CBS3M HyKJIOHOB B
anpe. SinepHsie peakuuu.
SAnepuslii peaxtop. [IpoOaemsl,
HEPCIEKTUBBI, SKOJIOTUYECKHE
aCIIeKTHI SCPHON YHEPTETUKU

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

54

DneMeHTapHbIE YaCTULIBI.
OtkpeITHE IO3UTPOHA. METOIBI
HAOJIIOJICHUS M pEerUCTpalu
AJIEMEHTAPHBIX YaCTHIL.
Kpyrusbiit cron
«DyHaMeHTalbHbIE
B3auMoJieicTBU. ENUHCTBO
(¢u3NYECKOI KapTUHBI MUpay

bubnmnoreka [{OK https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé31HOTO HEbAa.
Co3Be3nus, sipkue 3BE3/bl,
IJIAHETHI, UX BUIUMOE
newkenne. Conneynas
cHucTema

bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢

56

Comnaue. ConHeuHas
AKTUBHOCTL. ICTOYHUK
sHepruu CoJiHIa U 3BE3NT

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3.IbI
IJIaBHOM MOCJIE0BATEIbHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABICHUS

bubmmoteka [{OK https://m.edsoo.ru/7f41¢97¢




(0] HpOI/ICXO}K)IeHI/II/I U 3BOJIFOIITUN
ComHiia 1 3BE31

58

Mneunsiit [IyTe — Hamma
I'amaktuka. Ilonoxenue u
nBmkenue CoiaHIa B
I'amakTuke. ['anakTukm.
YeEpHble ABIPHI B sApax
TraJlaKTHK

bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢

59

Bcenennas. Pa3beranue
rajlakTuk. Teopus bosbmoro
B3pbIBA. PenmukToBOE
u3llydeHue. MeraranakTuka

bubnmnoreka [{OK https://m.edsoo.ru/7f41c97¢c

60

Heperennsie npo0iaembl
aCTPOHOMUU

bubmuoteka I{OK https://m.edsoo.ru/7f41¢97¢

61

KonTponbhas pabota
«DNEMEHTBI ACTPOHOMHH U
acTpOpU3UKI»

bubmmoteka [{OK https://m.edsoo.ru/7f41¢97¢

62

O6o06maromuii ypok. Poib
(U3UKY U aCTPOHOMUU B
SKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMAJIbHOM
U TUYECKOM chepax
NeITEIbHOCTH YeJIoBEKa

bubmuoteka [{OK https://m.edsoo.ru/7f41¢97¢

63

O6o06matromuii ypok. Posb u
MeCTO (PM3UKHU M aCTPOHOMHUH B
COBPEMEHHON HAy4YHOU
KapTUHE MUpa

bubmuoteka I{OK https://m.edsoo.ru/7f41¢97¢




64

O6o06matromuii ypok. Poib
¢duznyeckoil Teopun B
dbopMHupOBaHUH
IIPEJICTaBICHUN O PU3NUECKON
KapTHHE MUpa

bubmuoteka [{OK https://m.edsoo.ru/7f41¢97¢

65

O6o6matomuii ypok. Mecto
(bU3UYECKOI KapTUHBI MUPA B
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUHN O MPUPOJIE

bubmmoteka [{OK https://m.edsoo.ru/7f41¢97¢

66

PesepBHelil ypok. MarautHoe
nosie. DJIEKTpOMarHuTHas
MHAYKIHS

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

67

Pe3epBHblii ypok. OnTuka.
OcHOBBI cIENMAIBHON Teopun
OTHOCUTEJIbHOCTH

bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢c

68

Pe3epnblii ypok. KBanrosas
¢bu3uka. DIeMEeHTHI
aCTPOHOMHUU H aCTPOPHU3IUKU

bubmuoreka [{OK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




YYEBHO-METO/JNUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O ITPOIIECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. non penakuueit [lapdentseBoit H.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenuey
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