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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YPOBHS Ha YPOBHE CPEJIHETO OOIIETro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHUI 1 TPeOOBaHUI K pe3yJibTaTam
OCBOEHMSI OCHOBHOU 00pa3oBaTesibHOM MporpaMmel, npeacTtaBieHHbix B PI'OC
COOQO, a Taxxke c yuérom (enepanbHO paboyeil MporpaMMmbl BOCHHUTAHUS U
KOHLEIMUNU NpenojaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTeIbHbIX
opranmsauusax  Poccuiickon =~ ®Depepanuu, — peanu3yrOUMX  OCHOBHBIC
o0Opa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpamMMbl O (PU3MKE HANpaBi€HO HAa (POPMHUpPOBAHUE
€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 nnaHupyeMbIM JIMYHOCTHBIM, MHPEIMETHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOy4EHHMs], @ TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3alnuyd  MEXINPEIMETHbIX CBA3€d (PU3UKUM C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU TIpeIMeTaMu. B Hell ompenenstoTcss OCHOBHBIE WENH H3YyYEHHS
(U3KMKK Ha ypOBHE CpelHEro ooiero o0pa3oBaHusl, MIIaHUPYEMbIE PE3YJIbTaThl
OCBOCHMSI Kypca (PU3MKH: JMYHOCTHBIE, METAlpeIMETHbIE, MpEAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no pu3uKe BKIIOYAET:

e IUIAHUPYEMBIC PE3YyJbTaThl OCBOCHUSA Kypca ¢(u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ IPEIMETHBIE PE3YJILTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHus.

du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B
KauyecTBEe Y4YeOHOro IMpeAMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJaJ B
cucteMy 3HaHUW 00 okpyxawmem wmupe. llkonbHbld Kypc (u3uku —
CUCTEMOOOpa3yIoMi ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
NOCKOJIBKY (DM3MYECKUE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB M SABJICHHI,
U3yyaeMbIX XUMHEH, Ouosioruel, usznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUU OIpeeliseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMUA B cdepe HSHEepreTukw,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue QU3UKM BHOCUT OCHOBHOM BKJIAJ B
(bOopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa O0Oydyarolmuxcsi, B
(dbopMHpOBaHME YMEHUW MNPUMEHSTh HAyYHbIA METOJA TMO3HAHUSA MpU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEOBaHUM.

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

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypcC SIBJISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (PU3MKU
o0beIMHEH BOKPYr (u3MUeCKMX Teopuid. Benymmm B Kypce sBIseTcs
(dbopMHpOBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
TOJIeE.

Hoesn eymanumapuszayuu. EE peannsanns NpeAnonaraeT UCIOIb30BaHUE
TYMAaHUTAPHOTO MOTEHIHMANA (PU3UYECKON HAYKU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3MKKM C pa3BUTUEM OOIECTBA, a TaKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIeMaMH.



Hoess npuxnaonoit nanpasnennocmu. Kypc ¢Gusuku mnpeanonaraer
3HaKOMCTBO C INHPOKHUM KPYrOM TEXHHYECKHMX ¢ TEXHOJOTHUECKUX
NIPUIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss NOCPEACTBOM BBEJIECHUSA 3JIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIC CBSA3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke 00CYKICHUS
npoOiieM  palMOHAIILHOIO  MPUPOJONOJIb30BAHUS M 3KOJOTMYECKOM
0€30MacHOCTH.

CTep>KHEBBIMH DJIEMEHTaMHU Kypca (pU3WKH Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl SABJISAIOTCS Pu3nUecKre Teopuu (GopMHpPOBaHUE MPEACTABICHUN O
CTPYKType MOCTPOCHUS PUZNIECKON TEOpHH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPHUPOJAE, TPaHHUIIAX
NPUMEHUMOCTH TEOpWH, JUIsl ONMHCAHMS ©CTECTBEHHO-HAYYHBIX SBICHUNA U
MIPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBI TOAX0A B Kypce (H3UKH peann3yercs
MPEXKJEC BCEro 3a CYET OpPraHu3aluu SKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuatommuxcsi. [{ns 6a30Boro ypoBHsSI Kypca (PU3HKHA — 3TO HCIOJIb30BaHUE
CUCTEMBbI (DPOHTATIHLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KoTOopble B mporpamme Mo ¢Gu3uke OOBEIUHEHBI B OONIUMH CIHUCOK
YUYEHHYECKUX MPAKTHUECKUX paboT. Breimenenne B yKa3aHHOM TMEpeyHe
1a00paTOPHBIX paboOT, MPOBOIUMBIX JJIsl KOHTPOJIS U OLIEHKH, OCYIIECTBIISETCS
y4acTHHKaMu 0Opa30oBaTENbHOTO IMpolLecca UCXOJsd U3  O0COOEHHOCTEH
IUTAHUPOBAaHUS M OCHalleHus kabuHera ¢usuku. [Ipu 3TOoM oOecneunBaercs
OBJIaJICHHE OOYYaIONUMHUCS YMEHHSIMH TPOBOJUTH KOCBEHHBIE HW3MEpEHHUS,
UCCIICJIOBAHMS 3aBUCUMOCTEN (DPM3MUECKUX BEIMYUH M TIOCTAHOBKY OITBITOB IO
IPOBEPKE MPEUI0KEHHBIX THIIOTE3.

bonbiioe BHMMaHME ynenseTCsl PEHICHHUI0 PAacUETHBIX M Ka4eCTBEHHBIX
3agad. [Ipu >TOM [71s1 pacu€THBIX 3a]]a4 MPUOPUTETOM SIBISTFOTCS 3a71a4U C SIBHO
3aJJaHHOM (PU3MYECKOW MOJEIbI0, IO3BOJISIOIINE MPUMEHATh HU3YUYEHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjesia Kypca, TaK U HHTETPUPYS
3HAHUST W3 Pas3HBIX pasfaenoB. J[Is KayecTBEHHBIX 3aJad MPHOPUTETOM
ABIIAIOTCA 33/JaHUSd Ha OOBSICHEHHWE MPOTEKaHUs (PUIUUYECKUX SBICHUU U
MPOIIECCOB B OKPYXAIOIIECH KWU3HU, TpeOytolre BbiOopa GU3MUYECKON MOJENH
JUTS CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeueHUI0 ydeOHOro mpoiiecca 0a30BBbIl YPOBEHb Kypca
GU3UKM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs JOJKEH M3ydaTbCi B
YCIOBUSIX MPEIMETHOr0 KabnHeTa (GU3UKH WIH B YCIOBUSAX WHTETPUPOBAHHOTO
KaOMHETa NpPEeIMETOB €CTECTBEHHO-HAy4yHOro uukia. B kalOuHere ¢usuku
JOJKHO OBITh HEO0OXO0IMMOE JIabopaTopHOE O0OpYAOBAHHME JUISI BBIIIOJHEHHUS
yKa3aHHBIX B MporpamMme MO (U3HKE YUYEHHYECKHX MPAKTUYECKHX padboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaniuonHoe obOopyaoBaHue GOpPMUPYETCST B COOTBETCTBUM C
NPUHLIMAIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00ECMeYrBaeT MOCTAHOBKY
NEPEUYNCIICHHBIX B MpOrpaMMe Mo (PU3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIICJIOBAHMST HM3yYaeMBbIX SIBICHUH M TPOIECCOB, OMIMPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 0OOpyIOBaHWE MJisI YYEHHUECKUX MPAKTUUYECKUX paldoT
dbopMupyeTcs B BUJe TEMAaTHYECKIX KOMIUIEKTOB M 00eCreYnBaeTcs B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsi. TemMaTHuecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYJOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUJIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX TPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOpUil.
OCHOBHBIMU LEJISIMU U3yY€HHSI PU3UKHU B 00LIEM 00pPa30BAHUHU SBIISIFOTCS:

dbopMHpOBaHE WHTEpECca M CTPEMIICHHS] OOYyYaromuXxcs K HAyIHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE MUX HHTEIUICKTYIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOAC TIIO3HAHWS W
(bopMHpOBaHUE WCCIEAOBATEILCKOTO OTHOMIICHUS K OKPY KarOITUM
SIBJICHUSIM,

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTaTa WU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHupoBaHWEe YMEHUH OOBACHATH SIBJICHUS C WCIOJIb30BAHHEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHUe MPEACTABICHUN O POJn (DU3UKH JIJIST PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX 1eJiei 00eceunBaeTCs PelIeHUEM CIEAYIONUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3MKH Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:

npuoOpeTeHrue  CUCTeMbl  3HaHUKM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHAaX, TEOpHUsX, BKIIOYAas  MEXaHUKY,
MOJIEKYJISIPHYIO (PU3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

bopMHpOBaHWE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUSA JUIS
OOBbSCHEHUsS (PUINUECKUX SBJICHUN B MPUPOAEC U IS TNPUHSITHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHHUS PA3NMYHBbIX 33Ja4 C SIBHO 3a/laHHOM
(bu3MYECKO MOJIENbI0, 3a7ad, MOAPA3yMEBAIOIINX CAMOCTOSITEIbHOE
co3aHue (PU3NYECKOr MOJEIIU, aICKBATHON yCIIOBUAM 33/1a4U;
NOHMMaHuE (PU3NYECKUX OCHOB M NPHUHIIUIOB JAEHCTBUSA TEXHUYECKHUX
YCTPOMCTB UM  TEXHOJOIMYECKMX IMPOLECCOB, HUX BIUAHHUS Ha
OKPY’KaIOILIyI0 Cpeny;

OBJIaJICHUE METOJAMH CaMOCTOSTEILHOTO TUIAHUPOBAHUS U MPOBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAJIM3a U UHTEPIPETaluU HH(POpMaLUH,
OIPEEIICHHS] TOCTOBEPHOCTHU MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JaHME€  YCIOBMM Uil  Pa3BUTHS  YMEHHH MPOEKTHO-
HCCIIEI0BATENIbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
obpazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennmaraemeiii B mporpamMmme 1o (U3WKE TEPEUCeHb JTa0OpPaTOPHBIX W
MPAKTUICCKUX PadOT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJaeT BBIOOD
MPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWMBUIYATBHBIX
0COOEHHOCTEHN 00yYarOIIUXCS.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUSA

®dusnka — Hayka o npupone. HayuHnele METOIbI TO3HAHUS OKPYKAIOILIErO
mupa. Ponp skcnmepumeHTa MW TEOPUM B IPOLECCE TIO3HAHUSA IPUPOIBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pU3NUECKUX SIBJICHUH U npoleccoB. HayuHble runoressl.
®duznyeckue 3aKOHbl WU TEOpUH. ['paHULIBI TPUMEHUMOCTH (PUINYECKUX
3aKOHOB. [[puHIIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBele M IU(GPOBBIE H3MEPUTENBbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pasznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe JBHKeHHE. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBHIKEHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemetiienrie, CKOpOCTh (CpelHsISi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpPEHHE MaTe€pUaIbHOM TOYKH, UX MPOEKIMH HA OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHENWHOE aBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUs, NYyTH U THepeMelleHUs
MaTepHaIbHONW TOYKH OT BPEMEHHU.

CBoOosHOE mazieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonmueitHoe nBuxkeHue. [[BykeHHME MaTepuagbHOM TOYKHA 10
OKPYXXHOCTH C TMOCTOSIHHOW IO MOJYJI0 CKOPOCTBIO. YTJIOBasg CKOpPOCTb,
auHeiHas ckopocTh. Ilepumon m wactora oOpamenus. LleHTpocTpeMuTenbHoe
YCKOpPEHHE.

TexHuueckre yCTpOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: CIUJOMETP,
JIBUYKEHUE CHAPSII0B, LEMTHbIE U pEMEHHBIE TIEpe/layuu.

Llemoncmpayuu

Mopens  cucTeMbl OoTcuéTa,  WUIIOCTpalUs  KHHEMAaTHYECKHX
XapaKTEPUCTHUK ABUKECHUS.

[TpeoOpa3zoBanre JBUAKEHUHN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

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

N3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol

W3yyeHue HEpaBHOMEPHOIO JBMKEHUS C LEJNbI0  ONpeaeNeHus
MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXAY MYTSIMH, MPOMICHHBIMU TEJIOM 3a
NOCJIEJOBATEIbHbIE PAaBHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BA3KOU JKUIKOCTH.

W3yuyenue ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

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

Macca Ttena. Cwuma. Ilpunuun cynepno3uiuu cuil. BTopol 3akoH
Herorona pns wmarepuanbHOM TOuku. Tpermit 3akoH HberotoHa mid
MaTepHUAIbHBIX TOYEK.

3akoH BceMupHOro Ttsarotenus. Cuia TskecTu. llepBas kocmuueckas
CKOpOCTb.

Cwita ynipyrocrtu. 3akoH ['yka. Bec tena.

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

[TocTynarenbHOE M BpallaTeIbHOE JIBUKEHHE a0COJIFOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaunieHus. Ilmedo cuibl. YcioBus
paBHOBECUS TBEPAOTO TEIA.

TexHHuecKkre yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOJUIUIHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUU.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEII.

Bropoii 3akon HeroToHa.

Nsmepenne cui.

CiioxkeHune CHiL.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(OpMaIiH.

HesecomocTts. Bec Tena npu ycKOpEeHHOM NOABEME U TAJCHHM.

CpaBHEHHE CHUJT TPEHMSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJ1 yIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pE3MHOBOM 00pasiie, OT ux JeopMariuu.

HccnegoBanne ycnoBuid paBHOBECUS TBEPAOTO TeEJd, HUMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

NmMnynbsc MarepuanbHOW TOYKM (T€Ja), CUCTEMBbI MAaTEPHAIIbHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAaHEHWs HUMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaboTa cuiibl. MOUTHOCTH CHJTBI.

Kunernueckass sHeprusi mMaTepuajlbHOM TOYkH. TeopemMa 00 M3MEHEHHUH
KUHETHUYECKOW SHEPTHH.

[loreHumanbHass  3HEprus. [ToTenumanbHas SHEpPrus yIpyro
neopMUpPOBaHHOM NpyXkuHbL. [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.

TexHu4yeckre yCTporcTBa U NPAKTUYECKOE TPUMEHEHUE: BOJIOMET, KONIED,
IPYKUHHBIN NUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIMATBHON SHEPTUU B KUHETHUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopuvle pabomeol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MAaATHUKOB.

HccnenoBanue cBsizu padbOThl CUJIbI C HM3MEHEHHUEM MEXaHUYECKOM
SHEPIrUHU Tejla Ha IPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyasipHast pu3NKa ¥ TEPMOJAMHAMHKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TMOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpUU M HX
ONbITHOE OOOCHOBaHME. bpoyHoBckoe naBuxkeHue. [uddysus. Xapakrep
JBWKEHUSI W B3aMMOJECHCTBUS YaCTHUI BellecTBA. MOJEIM CTPOEHUS Ta3o0B,
KUAKOCTEN U TBEPABIX TEI U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX
Mozened. Macca u pazmepsl mosiekyd. KommdecTtBo BemiectBa. [loctostHHas
ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ wu3mepenue. [llkama
temneparyp Llenscus.

Mopens wuaeanbHOoro rasza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH UACaIbHOro rasa. AOCOJIOTHAs TeMmreparypa Kak Mepa
CpEHEW KWHETUYECKOM 3HEPTHM TEIJIOBOIO JBMXKEHHsS 4dacTull rasa. [llkama
temneparyp KenbsBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHeneeBa—
Kianeripona. 3akon [aneroHa. M3onpoueccel B naeanbHOM ra3e ¢ moCTOSIHHBIM
KOJIMYECTBOM  BewiecTBa. ['paduueckoe MpeACTABICHHE HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u3obapa.

TexHHueckre yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (hoTorpadpuu
MOJIEKYJI OPTraHUYECKUX COCUHEHUM.

OnbIThl 10 U PY3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mopenb, WUTIOCTpUpYOLIas IPUPOAY AaBICHUS I'a3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSHUS HACAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

OmnpeneneHne Macchl BO3ayXa B KIIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanne  3aBUCUMOCTH  MEXJy  IApaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuyeckas cucrema. BnayTtpennss JHEprus
TEPMOJUHAMHUYECKON CHUCTeMbl U CMmocoObl e wu3MeHeHus. KonnuecTBo
TEIJIOThl U pabora. BHYTpeHHsIsT 3HEpPrusi OJHOATOMHOIO HUICAIBHOrO Ta3a.
Bunbl Tenonepegaun: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHHUE. Y AelbHas
TEMI0EMKOCTh BellecTBa. KoJiMuecTBO TEIIOTHI pHU TEIUIoNepeaaye.



[Tonsitue o0 ammabatHOM mnporecce. llepBblid 3aKOH TEPMOIMHAMUKH.
[TpumeHeHue nepBoro 3aKkoHa TEPMOJMHAMUKHU K u3omnpoueccaM. ['papuueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamuku. HeoOpaTtumMocTh po1IeCCOB B MIPUPOJIE.

TersioBble  mamuHbl.  [IpyHOMOBI  AEHCTBUA — TEMJIOBBIX — MAIIKH.
[IpeoOpazoBanusi sHEpruu B TEIUIOBBIX MamuHax. KoadduimeHt nosnezHoro
nevctBust TeruioBo MamuHbl. [ukn KapHo u ero xkosd@uuueHT mosie3Horo
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMBI TEIIOAHEPTETUKH.

TexHuueckne yCTpoMcTBA W NPAKTUYECKOE NPUMEHEHHWE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHIUIIMOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEPruu Teja MpU COBEPIICHUH paOOThI: BBUIET
npoOKkH K3 OyTBUIKM MOJ JIEWCTBHEM C)KAaTOrO BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOHU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTPALU).

W3meHenne  BHYTpEHHEW  HHeprud  (Temmeparypel) Teda  Ipu
Teruionepeaaye.

OnbIT Mo aanabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenn napoBoid TypOWHBI, JBHrareiasi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTaTEJsl.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcalus. Mcnapenue u kuneHue. AOCOTIOTHAS
U OTHOCHUTEJbHAS BJIAXKHOCTh BO3ayxa. HacellleHHbI nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JAABJICHHUS.

TBépnoe teno. Kpucraminueckue M aMop(Hbie Teina. AHU30TPONUs
cBOMCTB KpucTauioB. JKuakue kpucrtamisl. COBPEMEHHBIE MaTepHUabI.
[TnaBnenue u KpucTauM3auus. Y aenbHas TerioTa miasnenus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OaaHca.

TexHuueckne ycTpoilcTBa M MPAKTHYECKOE NMPUMEHEHHE: THUTPOMETP M
IICUXPOMETP, KaJJOPUMETP, TEXHOJIOTUU MOJYUYEHHs] COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPUaJOB, U HAHOTEXHOJOTUH.

Llemoncmpayuu

CBolCTBa HACBIILIEHHBIX TAPOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEpEHHUS BIAKHOCTH.

Halnronenue HarpeBaHust U MJIaBJIEHUSI KPUCTAJUIMYECKOrO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

W3MmepeHne OTHOCUTENIbHOM BIKHOCTH BO3/1yXa.

Pa3znen 4. JaekTrpoauHaMHUKa

Tema 1. Inekmpocmamuka

OJNeKTpu3aums Tel. OJEKTPUYECKUM 3apsid. JBa BHIA JIEKTPUUECKUX
3apsa0B. [IpOBOAHMKY, NHUAIEKTPUKUA U MOJYNPOBOAHUKU. 3aKOH COXpPaHEHUs
AIEKTPUUECKOr0 3apsija.

B3anmoneiicteue 3apsanoB. 3akoH Kynona. TodeuHBI SIEKTpUYECKUN
3apsi. DiekTpudeckoe noje. Hanpssxk€HHOCTh 2nektpudeckoro nois. [Ipuanun
CYNepIO3HULINU AIEKTPUUECKUX HOJIEH. JInaumn HANPsLKEHHOCTH
AIEKTPUYECKOTrO MOJIS.



Pabora cun snekrpocratuueckoro moisis. IloreHuman. PasHocTh
NOTEHUNAIOB. [IpOBONHMKM W JUANEKTPUKU B DIIEKTPOCTATUUYECKOM IIOJIE.
Jlvsnextpryeckas MpOHULIAEMOCTb.

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

TexHu4yeckre yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJICHCATOP, KONUPOBAJIBHBIN aIapar, CTPyHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM TIOJIE.

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

OHeprus 3apsHKEHHOI0 KOHAEHCATopA.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

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

DIJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUA JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOAHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LEH.

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

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

DJIEKTPOJBUKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBJICHNE NCTOYHMKA TOKA.
3akoH Oma 11 1OJNHOM (3aMKHYTOM) »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
noJIynpoBOAHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBbIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B pacTBOpax M pacIiulaBax dJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.

DIIEKTpUUECKU TOK B razax. CamMOCTOSATENIbHbI U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. 11nazma.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMeETp,
BOJILTMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BaKyyMHBIN
IMOJl, TEPMUCTOPHL M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  AHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenne Cuitbl TOKa Y HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LUJINHIPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHS M MaTepuaa.

CMemanHoe COeTMHEHNE ITPOBOAHUKOB.



[IpssMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii pa3psia U IPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD JINOAA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

M3yyeHue cMEeaHHOro COeJMHEHUST PE3UCTOPOB.

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

Habnronenue anexrposusza.

Me:xnpeamMeTHble CBA3H

N3yuenue kypca ¢puznku 6a30Boro ypoBHs B 10 kjiacce oCylIeCTBISETCA €
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMHW MaTe€MaTHKH,
OHOJI0THH, XUMHH, Teorpadmuu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsamusl, CBI3aHHbIE C U3yYEHUEM METO/I0B HAYYHOI'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, runoresa, puanyeckas BeIUYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MO/IEIb, U3BMEPEHUE.

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

buonocusa: Mexanumyeckoe IBMKEHUE B KUBOW mnpupone, Iuddysus,
OCMOC, TEIUIOOOMEH >KUBBIX OPraHu3MOB (BUAbI TEIUIONEPEIAUYH, TEIJIOBOE
PaBHOBECHUE), JIEKTPUYECKHE SBJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, TEIUIOBble CBOWMCTBA TBEPABIX T,
KUAKOCTEN U Ta30B, JEKTPUUYECKUE CBOMCTBA METAIUIOB, JEKTPOJIUTUYECKAS
JUCCOLIMAIINS, raJbBaHUKA.

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

Texnonoeus: npeodpa3oBaHUe IBHKEHHM C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHMKE, MOJUIMIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOAOMET W JPYrue), BUrareiab BHYTPEHHEIrO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIHUIIMOHED,
TEXHOJIOTUMA  TOJYYEHUS COBPEMEHHBIX MaTepHaOB, B TOM  YHUCIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH, AJIEKTPOCTATUYECKas  3aluTa,
3a3EMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpyHHBIN IIPUHTED,
AJIEKTPOHArpeBaTeNIbHble  MPUOOPBI,  JIEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJibBaHUKa.

11 KUIACC

Pa3znen 4. JaekTrpoauHaMHuKa

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAAL UHOYKUUA

[locTossHHBIE ~MarHWTBL. B3aMMOAEMCTBHE TOCTOSIHHBIX ~ MarHuTOB.
MaruutHoe nosie. BekTop MarHuTHOW WHAYKUOMH. [IpuHumn cynepno3nnuu
MAarHuTHBIX NoJed. JINHMM MarHuTHOM MHAYKUMU. KapThHa TMHUA MarHUTHOU
MHAYKIUU T0JIS TOCTOSIHHBIX MAarHUTOB.

MaruutHOe 1OJN€ NPOBOJHHMKA C TOKOM. KapTWHa nWMHWNA WHIYKIUU
MAarHMTHOIO MOJIA JUIMHHOTO IMPSMOIO IMPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO



IPOBOJHMKA, Karymlku ¢ TOkoM. Omnbeir Opcrega. B3ammoneiicTBue
IPOBOJHUKOB C TOKOM.

Cuia AMnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuna JlopeHua, €€ Moaynp W HampablieHuE. J[BHKEHUE 3apsHKEHHOU
YacTHUILI B OJHOPOJAHOM MarHuTHOM mnoJje. Padbora cunsl Jlopenna.

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

BuxpeBoe anekTpuueckoe mose. DIEKTPOABMKYIAs CHJIAa WHIYKUUU B
IIPOBOJHUKE, IBUKYILIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. SIBI€HME CaMOMHIYKIMHU. OJIEKTPOABMKYIIAS CuUia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOCTBA M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHbIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUrATENb, YCKOPUTENIN 3JIEMEHTAPHbIX
YacTHUL], UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOT'O MMyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMYM MarHUTHOTO 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
U3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBeHue cCaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1edCTBUS MOCTOSSHHOTO MAarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

Paspnes S. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOJ1€OAHUA

Konebarenpbnas cucrema. CBoOOAHBIE MEXaHUYECKHE KOJeOaHHUS.
["apmonuueckue konedanus. [lepuoa, yactora, aMmnTya U gasza KojaeOaHHil.
[IpyxuHHBII MasITHUK. MaremaTndeckuii MasITHUK. YpaBHeHHE
rapMoHUYeCKuX KojeOaHuid. [lpeBpaieHue SHEPruu NpU TaPMOHUYECKHUX
KOJIEOAHUSIX.

Kone6arenpHbiit kKoHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJieOaHUS B
UJeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KosieOaHusaMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUHU B UJ€ATBHOM K0JIeOATEIbHOM KOHTYE.

[IpencraBnenne 0  3aryxalomMX  KojieOaHUsSX.  BbIHyXJIeHHbIE
MexaHuueckue KosebaHus. Pe3oHaHc. BBIHYXJIEHHBIE SJIEKTPOMArHUTHbBIC
KOJIeOaHHUs.



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

Tpancdopmarop. [IpousBoacCTBO, nepegaya M NOTpedIieHHe
JJEKTPUYECKOM  DHEPrUHM. OKOJOTHMYECKME PUCKHM TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa KCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
AKU3HH.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpONepe1ay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBbI (TIPY>KUHHBIM WU
MaTEeMaTUYECKUN MAATHHK).

Habnronenue 3aryxarommx KojieOaHUil.

HccnenoBanue CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

Habmnronenue pezonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA W HANpPsKEHUS OT BPEMEHH)
JUISI JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopeinb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJIEOAHWM Ipy3a HAa HUTU
OT JUIMHBI HUTU U MAaccChl rpys3a.

HccnenoBanne nNEepeMEHHOr0 TOKAa B LENH U3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbBLE 60TIHbL

Mexanuueckue BOJIHBI, yclioBUsI pacnpocTtpaHenus. [lepuon. CkopocThb
pacnpocTpaHeHusi U JAnauHa BOJdHBL [lomepeuHble W NPOAOIBHBIE BOJIHBI.
WUuTepdpepenius u nupakuus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HW3IyYEHHS] AJIEKTPOMArHUTHBIX
BOJH. B3aumHasa opuenTtanus BeKTopoB E, B, V B 3jIeKTpOMarHuTHON BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPEIOMIIEHUE, MOISpU3aLus,
mugpakuust, nareppepeHuus. CKOpoCcThb 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpyHOMIBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHnueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasl IMarHOCTHKA B TEXHHKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBYU-neus.

Jlemoncmpayuu

O0pa3zoBaHue U pacpOCTPaHEHUE MMONEPEUHBIX U MPOIOIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: U NpeJOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBs3M POMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIUTYAOW U
4acTOTOM KOJeOaHH.



HccnenoBanne  CBOWCTB — DJEKTPOMATHUTHBIX — BOJIH:  OTPa)KEHHUE,
pesIOMJIEHUE, MONspU3alus, AMPpaKuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMOIMHENHOE pacnpoOCTpaHEHUE CBETA B
oaHopoaHoi cpeae. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

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

[Ipenomiienne cBeTa. 3akOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIN
nokasaresib npejaomiieHud. [loaHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB 0enoro ceta. LIBerT.

CobOuparomiue u pacceuBarolive JauH3bl. ToHkas auH3a. PDOKycCHOE
pPacCTOsIHUE U ONTHYECKas Cujla TOHKOW JMH3BL. [locTpoeHue nzoOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3axXx. DopMysna TOHKOW  JIMH3BI.
VBenuueHue, JaBaeMoe JIUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Mutepdepenunst cera. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMIOAEHUST MAaKCUMyMOB M MUHHMYMOB B HMHTEpP(EpEHUHOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus ceerta. udpaxuuonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAKCMMyMOB TIIpM MaJ€HUH MOHOXPOMATHUYECKOIO CBETa Ha
TU(GPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JyIa,
¢doToamnmapaT, MPOCKUMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

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

[TosniHOE BHYyTpeHHEE OTpakeHue. Moiesb CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHUH B JIMH3aX.

Mopenu MuKpocKomna, TeJIECKOna.

Habnronenue nntepdepeHnu crera.

Habnronenue audpakiiuu ceera.

Habnronenue aucnepcuu ceera.

[TosyyeHue ciekTpa ¢ MOMOIIbIO TIPU3MBI.

[Tosyyenue cnekTpa ¢ MoMOIIbI0 AUPPAKIUOHHON PEHIETKH.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3mepeHue rnokasaTesis peaoMIICHUs CTEKIIa.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3aX.

Habnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI cielUAJIBbHONM TEOPUH OTHOCUTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. [locTtynars
CIIEIMAIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAIlEHUE JITUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.



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

Pasznes 7. KBanToBasi ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTie U uccaenosanue (orodapdexra. Onbitel A. I'. Cronerosa.
3akonsl GoTtodpdekra. YpaBHenue OifHiireriHa ainsa potodrddekra. «KpacHas
rpanuna» ¢potodddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHHuecKkre yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHE: (POTORIEMEHT,
dboTogaTUMK, COTHEYHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3p(HeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelHETo GoTodddexTa.

CeeTonno.

ConneuHas OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa no paccessHuO o -4acTHIl.
[Inanerapnas momens aroma. lloctynater bopa. U3nydyenue u mornomieHue
(OTOHOB MpU NEPEXOAE aTOMa C OJAHOIO YPOBHS 3HEPruu Ha Apyrou. Bumbl
cnekTpoB. CHEKTp ypOBHEH 3HEPTHH aTOMa BOAOPO/IaA.

BonnoBeie cBoictBa wactuul. Bomnbel ge bpoina. KopryckynspHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3JIyYCHHUE.

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

Llemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue 1MHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Habnronenue nuHeHyaToro crekrpa.

Tema 3. Amomnoe sa0po

DKCHEPUMEHTBI, JTIOKa3bIBAIOIIUE CIOKHOCTh CTPOCHMs siapa. OTKpbITHE
pagnoaktuBHOCTH. OmbiTel  Pe3zepdopna mno  omnpeneneHHro  cocTaBa
paanoakTUBHOTO wu3nyyeHus. CBoicTBa anbda-, Oera-, raMMma-u3JIy4eHHs.
BnusgHue pagnoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHass Mmoaens siapa Ieiizenoepra—
NBanenko. 3apsan saapa. MaccoBoe uncio sapa. M30tornst.

Anb(a-pacnian. DIJEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3NTydeHue. 3aKOH paJMOaKTUBHOIO pacnaja.

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

SnepHbie peakuuu. [lenenue u cuHTE3 A1€P.

Anepnsbiit peaktop. TepmosinepHsbiii cunte3. [IpoGiieMbl U MEepPCIEKTUBbI
SIEPHOM YHEPrETUKHU. DKOJIOTUYECKNE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

DieMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

MeTtobl HAOJIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.



@dyH1aMeHTaJdbHble B3aUMOJCHCTBUA. EMMHCTBO (DM3MUECKON KapTHHBI
Mupa.

TexHHueckre YCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: J03UMETD,
kamepa BusnibcoHa, siepHbIi peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB YacTUL (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3UKH

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

Bup 3Bé3qHor0 Heba. Co3Be3ausi, sipkue 3BE3/bI, MJIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapAaKTEPUCTHUKHU. J[MarpamMma «CIIEKTpaldbHBIA KJIacc —
CBETHMOCTB». 3BE3/bI TJIABHOM MOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETMMOCTB» JUIA 3BE3]] TJIABHOM MOCIIEIOBATEIBHOCTH. BHyTpEeHHEE cTpoeHue
3BE31. COBpPEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUN 1 3Bomonuu CoHna
Y 3BE3]1. DTanbl JKU3HU 3BE3.

Mnineunsiit [lyte — Hama [Nanaktuka. [lonoxenue n aBrxkenne ConHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3apbl. UEpHBIE IBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmupenue Bceenennoil. 3axkon Xa0O0na. Pazberanue
ranakTtuk. Teopus bonbioro B3peiBa. PenukTroBoe nsiryyeHue.

MacmraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

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

Habnronenus B teneckon JlyHsl, mianet, Mieunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMHUM B HSKOHOMHUYECKOW, TEXHOJIOIMYECKOM,
COLIMAIBHOM M 3THUYECKOM cdepax AesATENbHOCTH YeJIOBEKAa, POJib U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbuznyeckor Teopun B POPMUPOBAHUU MPEACTABICHUN O PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKOM KApTUHBI MuUpa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBA3H

N3yuenue kypca ¢puznku 6a30B0oro ypoBHs B 11 Kilacce ocyiecTBisieTcs ¢
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMHW MaTe€MaTHKH,
OHOoJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsamusl, CBI3aHHbIE C U3yYEHUEM METO/I0B HAYYHOI'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (pakT, runotesa, puanyeckas BeIUYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MO/IEIb, U3BMEPEHUE.

Mamemamuka: peUIEHUE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHE
byHKUIMHU: CUHYC, KOCHHYC, TaHI'eHC, KOTAHT€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U X MPOEKIMH HA OCU KOOPAUHAT,



CJIO)KEHUE BEKTOPOB, IMPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
no100Ms1 TPEYrOJIbHUKOB, ONpPEEICHUE IJIOMAaU IIOCKUX (Guryp u o0ObéMa
TeIl.

buonocusa: snexkrpuyeckue SBICHUS B >KMBOW MPUPOJE, KoJjeOaTellbHbIE
JBUKEHUS B KUMBOM NPHUPOJAE, ONTUYECKHE SBIEHUS B KUBOU MpPUPOJE,
NENCTBUE paJiMalliK 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,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEJACKA3AHUE 3EMJIICTPSICEHHUIA.

Texnonozua: NWHUM DIEKTPOIEpeNad, TIEHEpaTOp NEPEMEHHOrO TOKa,
AJIEKTPOJBUTATENb, UHIYKIMOHHAS NI€4b, pajap, paaHuolNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MpoeKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
CoJIHEYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha ypOBHE CpeIHEro oOIIero
oOpazoBaHusi  (0a30BbI  ypOBEHb) JIOJDKHO  OOECHEUHUTh  JOCTHUKEHUE
CIIEIYIONMIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOro mpenMera «Du3HKa»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSI COPMUPOBAHHOW BHYTPEHHEH TMMO3HIMEH JUYHOCTH,
CHUCTEMON LIEHHOCTHBIX OPHEHTAllMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUIMCKOTO  OOIIECTBa,
pacliMpeHre >KHU3HEHHOTO ONbITa W OIbITa JIEITEJIBHOCTH B TMPOLIECCEe
peanu3alMi OCHOBHBIX HAIPABJICHUI BOCHUTATEIBLHOM AESTEILHOCTH, B TOM
YUCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMKA  OOydYaromerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCUMUCKOr0 OOIEeCTBa;

OPUHATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HHTEPECAX T'PaKJIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIIbHON OpraHu3alny;

YMEHHUE  B3aUMOJICHCTBOBaTH C  COIMAJbHBIMU  HWHCTUTYyTaMH B
COOTBETCTBHH C X (YHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpaXkIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHUSIM
POCCHUUCKHX YUEHBIX B 001acTH (DU3UKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HAHHE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKJIIOYas 3CTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) TpyaA0BOI0 BOCIIMTAHMS:

WHTEPEC K pa3IuuHbIM cdepam npodhecCHOHATBLHOW eATeTbHOCTH, B TOM
qyclie CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpILIATh OCO3HAHHBIN
BEIOOp Oyaymield mpodeccuu M peaqu30BBIBATh COOCTBEHHBIC >KU3HCHHBIC
JIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpa30BaHUIO B
obnacTu GU3HKK HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rH4YeCKOro BOCIIUTAHMS:



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

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

paclIMpeHre OmbITa JACSATEILHOCTH IKOJIOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1O (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

OCO3HAHME I[EHHOCTU HAyYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3yueHus: (U3MKU  OCYHIECTBISATH MPOEKTHYIO M  HCCIIE0BATEIIbCKYIO
NEeATEeNIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe AeiicTBUSA
ba3oBble j1oruyeckue 1efcTBUA:

caMoCTOSITeNNbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACTATh IeNU NEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH HUX
JOCTUKCHHUS;

BBISIBJISITH  3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paccMaTpUBAEMBIX
(GuU3NYECKUX ABICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C YUETOM aHAINM3a UMEIOITNXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIGHUBAaTh COOTBETCTBUE
PE3yNIbTATOB LIEJSM, OLIEHUBATH PUCKH MOCIEICTBUN NEATEIbHOCTH;

KOOPAMHHUPOBATh W BBINOJHATH PAadOTy B YCIOBUSAX PEANbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBble uccienoBarenbckue AelCTBUS:

BJa/IETh HAYYHOH TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHATUSIMHU U METOJIaMHU
duznyecKoil HayKu;

BJaJeTh  HAaBBIKAMHU  y4eOHO-HCCIIEOBATEIbCKOM W MPOEKTHOMN
JesTeIbHOCTY B 007MacTH  (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TOUCKY  METOJOB  peHIeHHs 3a7ad  (U3NYECKOTrO
coJiepKaHusl, IPUMEHEHHUIO PA3INYHBIX METOAOB MTO3HAHUS;

BJAIeTh BHUAAMU JEATEIBHOCTU MO TMOJTYYCHHIO HOBOTO 3HAHUA, €Tro
UHTEpIIpeTaluy, NpeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3IMUYHBIX Y4EeOHBIX
CUTYalUsX, B TOM YHUCIIE MIPH CO3JaHIH YUeOHBIX IPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelIeHUsl, HaXOAUTh apryMEHTHI AJsl JI0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 337aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TONYYCHHBIE B XOJ€ pELICHUS 3aJadd pe3yibTarhl,
KPUTHUYECKH OICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTb M (POpPMYyIUpPOBaTh COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHOMN
JEeSITeIbHOCTH, B TOM YHCIIEC TIPU U3YYCHUH (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;



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

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OpUruHaIbHbIE MOAXOAbl U PEILICHHUS;

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

PabGora ¢ undpopmanmeii:

BJIAJIETh HAaBbIKAMHU IOJY4YEHUs MH(pOpMauU (PU3NYECKOTO COAEpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYILIECTBIIATh OUCK, aHAIU3,
CUCTEMATHU3ALMI0 U MHTEPHPETALUIO UH(POPMALMU Pa3IMYHbIX BUIOB U (HOpM
IIPE/ICTaBIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX U KOMMYHHKalIMOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33]1ad ¢ COOJI0JIEHHEM TpeOOBaHUN IPTrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TPABOBBIX U 3TUYECKUX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MacHOCTH;

CO371aBaTh TEKCThl (PM3UUECKOr0 COJEP>KAHMS B Pa3IM4YHBbIX (popmaTax c
y4€TOM Ha3zHayeHuss MHGPOpMalMM U  UEJIEBOM  ayAUTOpUM, BbIOMpas
ONTHUMAJIbHYIO OPMY MPEICTABIECHUS U BU3YAJIU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3MKM U BO BHEYPOUYHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arhb
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUS C MCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHAUBUIYAJbHON pabOThI;

BbIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JEHCTBUN C y4ETOM OOMIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJI0T0 YJIEHA KOJIJIEKTHUBA;

OpUHUMATh LEJIH COBMECTHOM JESTENbHOCTH, OpPraHU30BHIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBUM,
pacnpenesnsaTh poiaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXJIaTh PE3yJIbTAThb
COBMECTHOM padoThI;

OLICHUBATh Kauye€CTBO CBOErO BKJAJla M Ka)XXJAOr0 yYaCTHHKA KOMaH[Ibl B
001t pe3ysbTatr o pa3pabOTaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIISATh  [MO3HABATENIbHYIO  JEATEIbHOCTh B
obmactu (U3MKU U ACTPOHOMUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUSI PACUETHBIX M KAaU€CTBEHHBIX
3a/lay, IUIaH BBIMOJIHEHUSI TMPAKTUYECKOM pabOThl € YU4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclMpsATh ~ 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 00JIacTU
(U3KMKK, TMOCTOSHHO TMOBBIIATH CBOM O00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUS
COBEPILAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUIA;

UCIOJIb30BaTh NPHUEMBI pediIeKCUH JUIsl OLEHKM CHUTyalluH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLEHMBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEIICHHS IO HX
CHUKEHUIO;

OPUHUMAaTh MOTHBBI M apryMEHThl JIPYruUX IpU aHAIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYrUX IpU aHAIM3€ PpPe3yJbTaToOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIMOKH.

B nponecce n10cTHXKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no ¢Gusuke s YpPOBHS CpPEIHEro o0miero oOpa3oBaHusi Y OOy4arolUxcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, MIPEATOIaTr Ao
c(hOpMUPOBAHHOCTD:
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, CIOCOOHOCTh aJanTUPOBAaThC K
SMOIIMOHAJIBHBIM H3MEHEHUSIM M TMPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAKOLIEH CTPEMIIEHUE K TOCTHKECHUIO LETU
U yCcHexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUHM, BKJIKOYAIOUIEH  CIOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE€ JpPYIMX, YYMTBIBaThb €ro IMpU OCYIIECTBICHUH OOIIECHHS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPAMBATH
OTHOUIEHUS C APYTHUMH JIIOAbMU, 3a00TUTHCS, MPOSIBIATH UHTEPEC U pa3pellaTh
KOH(DJIUKTBHI.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kijiacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh c(POPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3MKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAaHULIBl NPUMEHEHHS] W3YUYEHHBIX (U3UUYECKUX MOJEIICH:
MaTepUalibHasl TOYKa, MHEpLMAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE
TE€J0, WJICAJbHBIN Ta3, MOAEIHU CTPOEHUS ra3oB, >KMJIKOCTEW M TBEPABIX TEJ,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelieHUn (U3NUECKUX 3a1a4;

pacro3HaBath (U3MUYECKUE SBJICHUS (MPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOCHHUS
BELIECTBA U  JJIEKTPOJMHAMUKH: PABHOMEPHOE U  PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE ~ JIBUKEHUE, CBOOOJHOE TAJEHUE Tel, JBW)KEHHE IO
OKPYKHOCTH, HWHEpUUs, B3auMoOJEWUCTBHE TeJ, Jud@y3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3BMEHEHUE 00bEMA Tl Npu
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHJICHCALIMS,
IUTABJICHUE, KPUCTAJUIM3alus, KUIIEHHWE, BJIAXXHOCTh BO3/lyXa, IOBBIIIECHUE
JABJIEHUS Ta3a IpPH €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, dJEKTpHU3alus —Tell,
B3aUMOJEHCTBUE 3apsI0B;

ONUCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONb3YS (PU3NYECKUE BEITUUYHMHBIL:
KOOpAMHATa, NyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITyJIbC ~ Tela, KHUHETHYeCKas  dJHEprusi, MOTEHIHUalbHas  dHEpIrus,
MexaHu4eckass paboTa, MEXaHWYecKas MOIIHOCTb; MPU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCIOIb3YEMBIX BEJIMYUH, UX OOO3HAUYECHMS U
€IMHMIIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIME JTAHHYIO (PU3NYECKYIO BEIUUYHHY
C IPYTHUMH BEJIIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJ W TEIUIOBHIE SIBJICHUA,
UCIOJIb3Ysl (PU3MYECKHE BEJIMYMHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKAs SHEpPrus Xa0TUYECKOT0 JBUKEHUS MOJIEKY,
CpEeIHEKBaJpaTHiHas CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOIPOUIIMEHT TOJE3HOTO JICUCTBUS TEIUIOBOTO
JBUTATENs; MpPU ONUCAHUU MPaBUIBHO TPAKTOBATH (PU3UYECKHI CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUS U E€AUHUIIbL, HAXOAHUTHb (HOPMYJIbL,
CBA3BIBAIOLIME JAHHYIO (U3NYECKYIO BEJIMUYMHY C IPYTUMHU BETMUMHAM;

ONKCHIBATh  M3YYEHHBIE  DJIEKTPHUUECKHE CBOICTBA  BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TPOLIECChI), HCIMOIL3YSI (PU3MUYECKUE BEITUUHUHBI:
ANEKTPUYECKUH 3aps, SIEKTPUUYECKOE T0JIe, HAIPSHKEHHOCTD IOJIsl, OTEHIMA,
Pa3HOCTh NOTEHLMAJIOB; MPH ONWCAHWM MPaBUIBHO TPAKTOBaTh (hHU3UUECKUUI
CMBICII HCIIONb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHUILbI; YKa3bIBaTb
(GopMybl, CBS3BIBAIOIIME JAHHYH (PU3UYECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M  SBJICHUA, MCHOJb3Ys
(¢u3ruecKre 3aKOHbl U NPUHIMUIBL: 3aKOH BcemupHoro tsarorenus, I, 11 u 111
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOM DSHEpPruu, 3aKOoH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHO3ULUU CHJI, IPUHLIUI PAaBHOIPaBUs
UHEPLHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJSPHO-KUHETHUYECKYI0 TEOPHIO
CTPOEHHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEHEW KMHETUYECKON SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TEMIEpaTypoid, NEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs BJIEKTPUUYECKOro 3apsaa, 3akoH Kysowna,
IIPU 3TOM Pa3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €F0 MATEMATHYECKOE
BBIPAKEHUE U yCIIOBUSA (IpaHHULIbl, 00J1aCTH) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE MPUHUMUIIBI JEWCTBHUS MAIlMH, HOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauyarh YCIOBHUS UX O€30MacCHOrO0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATD 3KCHEPUMEHTHI 10 HCCIEAOBAHMIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPU 3TOM
dbopmynupoBath MpodsieMy/3ajjadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyJIMpPOBATH BHIBOBI,

OCYLIECTBJISATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
OpyU STOM BBIOMpPATh ONTHUMAJIbHBIA CIIOCOO W3MEpPEHHS M HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXAYy (PU3UYECKHMMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yJIbTATHl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BU/JI€ TAa0JIUI U TpaUKOB, I€NaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

co0JiroaTh mpaBuUiia 0E30MacHOr0 Tpy/la MPU MPOBEJIECHUN UCCIICIOBAHUIN
B paMKax y4yeOHOIo 3KCIEPUMEHTA, YUYEOHO-UCCIIEI0OBATEIILCKON U MPOEKTHOM
NEeSATENbHOCTH € WCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1a060paTOpHOro 00OPyAOBAHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJENbIo,
UCIIOJIb3Ysl (PU3UYECKHE 3aKOHbl M IMPUHLUIIBI, HA OCHOBE aHalu3a YCIOBUS
3aJlayd BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE BEIUYHMHBI U
(bopmMyIbl, HEOOXOAUMBIE ISl €€ pelIeHus, TPOBOAUTh PAcUYEThl U OLEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPAaUBaTh JOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUN C OMOPON HAa M3yUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil TIOMCKAa, CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIC€HUA y4eOHOM M HAay4YHO-NOMYJIIPHOM
uH(popMalMy, TOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;

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

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHON KM3HU
uist  obecrieueHus Oe30macHOCTH Tpu  oOpalieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOACHUS HOPM
AKOJIOTMYECKOTO OBEACHUS B OKPYKAIOILEH CpeJIe;

paboTaTh B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMAIbHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAalMOHAIBHO PaCHpenessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JIEATEJIbHOCTh B  HECTAaHAAPTHBIX CHUTYyalMsX, aJeKBaTHO
OLICHUBATh  BKJaJ  KaXJOr0 M3 YYaCTHUKOB TIpyNNbl B  pPEIICHUE
paccMaTpuBaeMO MPOOJIEMBI.

K koniy o0yuenuss B 11 kjacce npeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3MKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(u3HUECcKOl KapTUHBI MUPA;



YUUTHIBATh TPAaHULIBI NPUMEHEHHS] W3YUYEHHBIX (U3UUYECKUX MOJEIICH:
TOYEUHBIA JJIEKTPUYECKUM 3aps]l, JIyd CBETa, TOYEYHBIA HCTOYHUK CBETA,
ga/lepHas MOJEJb aTOMa, HYKJIIOHHAas MOJEJNb aTOMHOIO sipa IMpU PEIICHUU
du3nUecKux 3aaay;

pacro3HaBath (U3MUYECKUe SBJICHUS (MPOLECChl) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOM (DHU3MKH: 3JIEKTpUYECKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JACHCTBUS TOKA,
B3aMMOJICKCTBUE  MarHUTOB, JJEKTPOMArHUTHas  MHAYKLUHS, JIEWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JBIXKYUIMHCS 3apsf,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHHUE
CBETa, OTPAKEHHUE, NMPEJOMIIEHHEe, UHTephepeHus, Tudpakusa U MOAIpU3alus
CBeTa, nucnepcus ceeta, poTtoaniekrpuueckuii 3P ekt (hotodddexT), cBeToBOE
JABJCHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aromMa  BOJOpPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJMOaAKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHE, AJIEKTPUUECKYI0  IMPOBOJAMMOCTH  PA3NMYHBIX  Cpel) H
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOB3Ys (PU3NYECKHUE BEITUUMHBI:
ANEKTPUYECKUH 3aps[l, CUila TOKA, JIEKTPUUYECKOE HAIPSKEHUE, AIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIIAsA cujia, padoTa
TOKa, WHAYKIMUS MarHuTHOro monsi, cuina Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYUIKH, SHEPrUsl SJEKTPUYECKOIO0 M MAarHUTHOIO IOJEH,
NEPHUOJ U YacTOTa KoJIeOAaHUM B KOJIeOATEIIbHOM KOHTYpE, 3apsii U cujia TOKa B
npolecce TapMOHUYECKMX  AJIEKTPOMATHUTHBIX  KosieOaHuid, (OKyCHOE
pPAcCTOSITHUE M ONTUYECKas Cuia JIMH3bI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATH
(U3HYECKUII CMBICI UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U E€AUHUIBL,
yKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEIMYUHY C
JPYTUMU BEIUYUHAMY;

ONKCHIBATh M3YUYEHHBbIE KBAHTOBBIE SIBJIEHUS M IMPOLIECCHI, HCMOJIb3Ys
(u3MUecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs W UMIYJbC (OTOHA, MEPUOJ MOJypachaja, dHEpPrus
CBA3M aTOMHBIX SIep, NPH ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3MUYECKUU
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs U E€JIMHULBI, YKa3bIBaTb
(GopMyJbl, CBS3BIBAIOIIME JAHHYH (PU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3MUECKON BEJINYUHBI;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M  SIBJICHUA, MCHOJb3YS
(u3ryYecKre 3aKOHbl U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U
napajijIeIbHOrO COEJAMHEHMsS] TPOBOJHMKOB, 3akoH J[xoyns—JleHua, 3akoH
AJIEKTPOMArHUTHON WHAYKIUHU, 3aKOH MNPAMOJIUHEHHOTO pPacHpOCTPaHEHUS
CBETAa, 3aKOHbl OTPAXEHHsSI CBETAa, 3aKOHBI IMPEJIOMJIEHUS CBETa, YpPaBHEHHUE
OiiHmTenHa st otosddexra, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs DJIEKTPUYECKOIO 3apsijia, 3aKOH COXpPaHEHUs
MacCOBOT'0 YMCIIA, MOCTYJIaThl bopa, 3aK0H pajiMOaKTUBHOIO pacnajaa, mpu 3TOM
paznuyaTh  CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPAKEHUE U yCIIOBUA (IpaHHULIbI, 001aCTH) IPUMEHUMOCTH;

ONpeNeNsTh HalpaBJI€HUE BEKTOpa HWHAYKUMUM MarHUTHOIO  TOJIs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh M OIHUCHIBATh M300pa)K€HUE, CO3/1aBAEMOE IUIOCKUM 3E€PKaJOM,
TOHKOH JINH301;

BBINIOJIHATH 3KCHEPUMEHTHI 10 HCCIEAOBAHHMIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHMEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHI: IMPH 3TOM
dbopmynupoBath MpodiieMy/3ajjadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyIIHpPOBATH BHIBOBI,

OCYLIECTBJISATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
Opyd STOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO MU3MEpPEHHS MU HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHHI;

UCCJIeIOBAaTh 3aBUCHUMOCTH (PU3NYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OPSIMBIX W3MEPEHMI: NpPH 3TOM KOHCTPYMpPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B BHJIE TAOJIULl U
rpaduKoB, AeyIaTh BHIBOABI IO pe3yJbTaTaM UCCIEI0BAHMUS;

coOJiroaTh paBuiia 0E30MacHOrO Tpy/la MPU MPOBEJACHUU UCCIICIOBAHUIN
B paMKax y4yeOHOIo 3KCIEPUMEHTA, YUYEOHO-UCCIIEI0BATEIILCKON U MPOEKTHOM
NESATENbHOCTH € KCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1ab0paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THble 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M IMPUHLMUIIBI, HA OCHOBE aHaJh3a YCIOBUS
3aJlayd BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATh (PU3MUYECKUE BEIUYHMHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUYEThl U OLEHUBATH
peaNbHOCTh MOTYYEHHOT0 3HaYeHUs1 (PU3NUECKOIN BEITMYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPAaUBaTh JOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCYKJIEHUN C OMOPON HAa M3y4YEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMHM  JUIsl  TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIC€HUA y4eOHOM M Hay4YHO-NOMYJISIPHOM
uH(popMalMy, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;

OOBSACHATh NPUHIMUIBI JEUCTBUS MAaIlMH, MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pasziuyaTh yCIOBUSA MX O€30MacCHOr0 MCIOJb30BaHUS B
MOBCEHEBHOM JKU3HMU;

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

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHON KU3HU
uist  obecrieueHus Oe30macHOCTH TOpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOAEHUS HOPM
AKOJIOTUYECKOTO OBEACHUS B OKPYKAIOILEH CpeJIE;

paboTaTh B TpYIIE C BBIIOJIHEHHEM pa3JIMYHBIX COLUAIbHBIX pOJEH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAaMOHAIBHO PaCHpenessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTAaHAAPTHBIX CHUTYyalMsX, aJeKBaTHO
OLICHUBATh  BKJaJ  KaXJOr0 M3 YYaCTHUKOB TIpyNNbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HaumenoBanue KoauvecTBo yacoB
Ne DJIeKTpOHHbIe (HM(ppOBbIE)
pa3fieioB U TeM KonTtpoibHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NporpamMmsl padoThI padoTbI
Paznen 1. PUBUKA U METOAbI HAYUYHOTI'O ITIO3HAHUSA
11 ®u3rKa U METOJIbI , bu6mmoreka [IOK
' HAY4YHOT'O ITO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazpnen 2. MEXAHUKA
bu6moreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41b£72
bu6mmoreka [JOK
2.2 Hlusamuia 7 https://m.edsoo.ru/7f41b£72
3aKOHBI
73 COXPAHCHIS B 6 | | bubnmnoreka [JOK
’ p https://m.edsoo.ru/7f41bf72
MEXaHUKe
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpPUH

bubmuoreka [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 DTEKTPOCTATHIE 10 https://m.eds00.1u/7f41bf72
[TocTostHABIM
47 ANEKTPUIECKUN TOK. 1 bubnuorexa [IOK
' Toku B pasmuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB 10 68

[TPOT'PAMME




11 KITACC

HaunmeHnoBanue

KoanuyecTBO 4acos

Ne duekTpoHHbIE (LM pPOBbLIE)
pa3iejioB U TeEM Konrpoubnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMporpamMmMbl padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
MaruurtHoe noie.
1.1 DJIeKTpOMarduTHas 11 1 3 bubmoreia HOK
) p https://m.edsoo.ru/7f41c97¢
WHIYKUHUS
Hroro no pasgeny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexannueckue u
2.1 JIIEKTPOMATHUTHEIE 9 1 bubmoreia HOK
) p https://m.edsoo.ru/7f41c97¢
KoJe0aHus
Mexannueckue u
2.2 JJIEKTPOMATrHUTHEIE 5 1 bubmorexa [OK
’ p https://m.edsoo.ru/7f41c97¢
BOJIHEI
but6mmoreka [JOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBEI CITEIIMAIbHOM
TEOPUH
OTHOCUTEJIBHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97¢




Uroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
41 OneMeHThl KBAaHTOBOM 6 bubmnoreka [IOK
’ OIITUKU https://m.edsoo.ru/7f41¢97¢
bubmnoreka [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

51 DJIeMEHTBI aCTPOHOMUH . i bubnnorexa [HOK
’ U acTpO(H3UKH https://m.edsoo.ru/7f41c¢97c
Hroro no pasgeny 7

Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 Oo6o0maromiee 4 bubnuoreka [JOK
' MOBTOPEHUE https://m.edsoo.ru/7f41c97¢
Utoro mo pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KIIACC
Ne KoauvecTBo yacoB
DJIEKTPOHHBIE
Jara uudposbie
n | Tema ypoka KonTposbHble IIpakTHyeckue
Bcero U3y4eHus o0pa3oBaTejibHbIE
/ padoThl padoThI
pecypcsl
n
dusnka — HayKa O MPUPOJIE. bubnuoreka [JOK
1 Hayunbie MeTo1b1 TO3HAHUS 1 https://m.edsoo.ru/ff0c32e
OKpY’KaroIIero Mupa 2
Posns 1 MecTO Qu3MKH B
(dbopMupOBaHUU
. . bubmuoreka [JOK
COBPEMEHHOM Hay4YHOM
2 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUDA, B 6
MPaKTUYECKON JIeATETbHOCTH .
JIoneun
Mexannueckoe ABIKECHHUE.
OTHOCUTEIIFHOCTD Bubnuoreka [JOK
3 MEXAaHUYECKOTO JBUKECHHUS. 1 https://m.edsoo.ru/ff0c350
[Tepememenue, CKOPOCTb, 8
YCKOpEHHUe
bu6mmoreka [IOK
PaBHoMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEIHOE ABM)KEHUE 0
5 PaBHOyCKOpeHHOE 1 bub6nmoreka [IOK
MPSMOJIMHEITHOE ABMKCHHE https://m.edsoo.ru/ff0c372




€

CBo0OOoHOE MaJcHHE. Bubnuoreka [JOK
6 Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
TaJICHUS c
KpuBonnHeliHoe 1BUXKEHHE. bu6nmoreka [IOK
7 JIBrKeHne MaTepualbHOU https://m.edsoo.ru/ff0c3ad
TOYKH MO OKPYKHOCTH a
[IpuHUUIT OTHOCUTEILHOCTH
TI'annnes. MuepnuaibHbIe Bubmaorexa LIOK
8 ’ p . https://m.edsoo.ru/ff0c3be
cucteMbl orcueta. [lepBbiii "
3akoH HeroToHa B
Macca Tena. Cuna. [Ipunuun
. bu6mmorexa [{OK
cyrneprno3unuu cui. Bropoit
9 https://m.edsoo.ru/ff0c3be
3akoH HbroToHa mis g
MarepuanbHOU TOUKU -
Tpernii 3axkon HerotoHa mia Bubmaorexa LIOK
10 p https://m.edsoo.ru/ff0c3be
MaTepHUaTbHBIX TOYCK 2
3aKOH BCEMHUPHOTO
Tarorenns. Cuia TSHKeCTH buGnnorexa [IOK
11 ’ ’ https://m.edsoo.ru/ff0c3d0
[TepBast kocmuyeckas 0
CKOPOCTh -
bu6mmorexa [{OK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena g
13 | Cuna tpenus. Koapounuenr bub6nmoreka [IOK

Tpenus. Cuna

https://m.edsoo.ru/ff0c3{76




COITPOTUBJICHHUA IIPU
JABMJKCHUU TCJIa B X KUJIKOCTHU
WJIK ra3e

IToctynarensHOE U
BpalaTeabHOe IBUKCHUE
aOCOJIIOTHO TBEPOTO TENa.

bu6nuoreka [JOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cunbl. [liiedo cumsl. 6
VYcnoBus paBHOBECHS B
TBEPAOIO Tena
NMiynbsc MmaTepualbHON
TOYKHU, CUCTEMBI
bu6nmoreka [JOK
MaTepUalbHBIX TOUYEK.
15 https://m.edsoo.ru/ff0c43d
Wmnynbe cuibl. 3akoH 6
COXpaHEHHUsI UMITYJIbCA. -
PeaxTnBHOE ABIKEHIE
PaboTta u MOUTHOCTB CHIIBI.
Kunerunueckas sneprus bubnmnoreka [JOK
16 | marepuanbHON TOUKHU. https://m.edsoo.ru/ff0c450
Teopema 00 H3MEHEHHUH 2
KMHETUYECKON SHEPIUU
IloTrenuumanbHas SHEPrHUs.
[ToTennuanbHas SHEPTUS
. bu6nmoreka [JOK
ynpyro aeGpopMUpOBaHHON
17 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHnanpHas .
SHEPrus Tena BOIU3U -
MMOBEPXHOCTU 3eMITH
18 ITorennuanbpHBIC U bubnuoreka [JOK




HETOTEHIMAJIbHbBIE CUJTBI.
CBs13b paboOTHI
HEMOTEHUUAIbHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeIl. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOM
SHEPTruu

https://m.edso0.1u/ff0c478
c

19

JlaGoparopHnas pabota
«HccnenoBanue CBA3M
paboThI CUIIBI C U3MEHEHUEM
MEXaHHYECKOH SHEPTHUH Telia
Ha MpUMeEpe PacTsHKEHUs
PE3UHOBOTO KI'yTa

20

KonTponbHas padota o
teme «KnHemaTuka.
Junamuka. 3aKOHbI
COXpAHEHUS B MEXAHUKE

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIAPHO-KHUHETUYECKON
Teopun. bpoyHOBCKOE
nskenne. Anpdysus

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep IBUKEHUS U
B3aMMOJICUCTBUS YaCTHIL
BemiecTBa. Moaenu
CTPOEHUS Ta30B, )KUIAKOCTEH
U TBEPABIX TEI

23

Macca monexy:.




KommuecTBo BemecTBa.
[TocrossuHass ABoraapo

24

TennoBoe paBHOBeCHE.
Temnepatypa u e€
n3mepenue. [lkana
temnepatyp Llenbcus

25

Wneanbnsiii raz 8 MKT.
OcHoBHoe ypaBHeHHe MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomtoTHas TemMnepaTrypa
KaK Mepa cpeaHen
KHUHETHUYECKOMN SHEpruu
JBUYKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akon [lampTona. I'a3oBEIe
3aKOHBI

28

JlaGoparopHnas pabota
«HUccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamMH COCTOSTHUS
Pa3peKECHHOTO ra3a

29

N3onporiieccel B naeaibHOM
rase 1 ux rpagpuieckoe
MpeJICTaBICHNE

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpenHssa sHeprus
TEPMOJAVMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c595
2




n3MeHenus. KonnuectBo
TETIOTHI U padoTa.
BuyTpenuss sneprus
OJIHOATOMHOTO HJI€aJIbHOTO

rasa
bu6mmoreka [IOK
31 Buns! Tenunonepenauu https://m.edsoo.ru/ff0c5¢3
6
VY nenpHas TEMIOEMKOCTh
BemiecTBa. KonuuecTBo bu6nmmoreka [IOK
32 | TemnoThl Npu https://m.edsoo.ru/ff0c5c3
TerIonepeiaye. 6
AnunabaTHBIH poriecc
[IepBrlii 3aK0H
1 TEPMOJIMHAMUKH U €0 bubnnoreka [IOK
MIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
U30mpoleccam
HeobOpatumocTs miporieccoB bubmuoreka [JOK
34 | B npupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
. bubnnoreka [HOK
35 HpHHHm} Aeiicreis u KITT https://m.edSO(I)_.[ru/ffOC600
TEIJIOBOM MallluHBI .
36 | Iuxn Kapno u ero KII[{
37 DKOJ0ru4ecKue mpooIeMbl

TCIINIOSHCPICTUKHA




O6o0maromuii ypok

bu6nunoreka [JOK

38 | «MomnekymsipHas pU3HKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOIMHAMUKID) 8
Konrpomnbnas padora mo
bu6nmoreka [JOK
teMe «MoulekyJiisspHas
39 https://m.edsoo.ru/ff0c6a5
¢duzuka. OCHOBBI 0
TEPMOJIMHAMUKM -
[TapoobpazoBanue u bubnmnorexa [JOK
40 | xonpeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHUIICHUE o
AOcontoTHas u bubmuoreka [JOK
41 OTHOCHUTEJbHAS BIAXKHOCTh https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelmeHHsli map 8
Tépnoe Temno.
Kpucrannnueckue u
amopdHbIe Tena.
42 | AHU30TpPONUS CBOMCTB bubmmorexa IIOK
p https://m.edsoo.ru/ff0c65f0
KpucTaiioB. XKuakue
kpuctaiisl. CoBpeMEHHbIE
MaTepuabl
[InaBnenue u
bu6mmoreka [IOK
KpUCTAIIN3aIus. Y IenbHast
43 https://m.edsoo.ru/ff0c670
TETJIOTA TUIABJICHHUS. g
Cybnumarus .
bubnmoreka [JOK
YpaBHEHHE TEIIIOBOTO
44 https://m.edsoo.ru/ff0c682

Oaylanca

0




DJIeKTpu3aIus Ted.

Onektpuyeckuii 3apsia. [IBa bubmmorexa LOK
45 ' https://m.edsoo.ru/ff0c6bc
BH/JIa JIEKTPUIECKUX .
3apsI0B -
[IpoBOOHUKY, AUANEKTPUKHU
bu6nuoreka [JOK
Y TIOJIYTTPOBOJTHUKH. 3aKOH
46 https://m.edsoo.ru/ff0c6be
COXpaHEHUsI AIEKTPUIECKOTO .
3apsiaa N
B3aumopeiicTBue 3apsioB. bubnnoreka [JOK
47 | 3axon Kynona. Toueunsiii https://m.edsoo.ru/ff0c6ce
AIIEKTPHUYCCKUIT 3apsi/l 4
HanpsxénaocTts
ANEKTPUUECKOTO MOJIA.
48 [IpuHuMn cynepno3uiuu bubmorexa HOK
pHi ynep EI https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX MOJIEH.
JIvHUM HATIPSYKEHHOCTH
PaboTa cun
49 AIIEKTPOCTATUYECKOTO TOJIA. bu6nmoreka [JOK
ITorennuan. Pa3zHocTh https://m.edsoo.ru/ff0c6100
MOTEHIINAIOB
[TpOBOTHUKY U TUDIIEKTPUKH
bu6mmoreka [IOK
B 3JIEKTPOCTATHUECKOM IOJI€.
50 https://m.edsoo.ru/ff0c701
JluanekTpudeckas g
MIPOHUIIAEMOCTD a
N bubmoreka [[OK
ONEKTPOEMKOCTD.
51 https://m.edsoo.ru/ff0c712
Konnencarop

6




52

DIIEKTPOEMKOCTD TJIOCKOTO
KOHJIeHCaTopa. JHEeprus
3apsKEHHOT0 KOHAEHCAaTopa

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c72¢
0

53

JlaboparopHnas pabota
"Usmepenue
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHIMD AEACTBUS U
MIPUMCHCHHE
KOH/ICHCAaTOpOB,
KOIIMPOBAJIBHOIO arapara,
CTPYHHOTI'O IIPUHTEPA.
DneKkTpocTaTHdecKas
3amuTa. 3a3eMIIeHNe
AIIEKTPONPUOOPOB

55

DNEeKTpUYECKUH TOK,
YCIIOBHS €0
CYLIIECTBOBAHHUS.
[TocTostHubI TOK. Cuita
Toka. Hanpsixenne.
Comportusnenue. 3akon Oma
ISl ydacTKa HeTH

56

IlocnemoBarenbHOE,
napajuieJbHOE, CMEIIaHHOE
COEIMHEHHE TPOBOHUKOB.
Jlaboparopnas pabota
«/3ydeHne cMenaHHoro

0.5

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




COCIUHCHHA PE3UCTOPOB»

57

PaboTta 1 MOIITHOCTD
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoyinsa-Jlenna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma 111 MOTHOM
(3aMKHYTOM) DIEKTPHUUECKON
uenu. KopoTkoe 3ambIKaHueE.
JlaGopatopHas pabota
«M3mepenne 3/1C
HCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIIPOTHBIICHUS

0.5

but6mmoreka [{OK

https://m.edsoo.ru/ff0c7ae
0

59

DneKTpoHHAasi IPOBOJIUMOCTh
TBEPABIX METAJLJIOB.
3aBHCHUMOCTh
COTPOTHUBJICHUSI METAJUIOB OT
TEeMIIepaTypBhl.
CBepxnpoBoIUMOCTb

60

DNEKTpUUYECKUH TOK B
Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITy4YKOB

61

ITomynpoBOIHUKH, UX
COOCTBEHHAas U IPUMECHas
npoBoauMocTh. CBoiCTBa p
—n-nepexoja.
ITonmynpoBOAHUKOBBIE
npudopbI

but6mmoreka [{OK

https://m.edsoo.ru/ff0c84a
e




DJIEKTPUYECKUI TOK B
pacTBopax u paciiaBax

bubnnoreka [IOK

62 | DIIEKTPOJIMTOB. https://m.edsoo.ru/ff0c82b
DNEeKTPOIUTHYECKAs a
aucconuanus. DIeKTpoIIu3
DNEeKTPUYECKUM TOK B rasax.
. bubnmoreka [JOK
CamMoCTOSTeTbHBIN U
63 N https://m.edsoo.ru/ff0c84a
HECaMOCTOSITSIILHBIN pa3psi. .
Monnus. ITnazma }
DnexkTpuueckue npudopsl u
YCTpPOMCTBA U UX
64 | mnpakTUYECKOE MPUMEHEHUE bubmorexa HOK
P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKHU
0€e30MacHOCTH
. bubnuoreka [JOK
Oo6o06maronuit ypok
65 HHATOMHH Yp https://m.edsoo.ru/ff0c88b
«INEKTPOIMHAMUKAY .
Kontponbnas padota mo
TeMe «JIEKTPOCTATUKA. bubnnorexa [JOK
66 | IloCTOSIHHBIN PIEKTPUIECKHI https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3inuuHbIX a
cpenax»
PesepBHBIiT ypoK. bubmuoreka [JOK
67 | KonrtposbHas paboTa no https://m.edsoo.ru/ff0c8c5
TeMe "DIleKTpoauHaMuKa" 6
68 | PesepBHBIiT ypoK. bubmuoreka [JOK

O06o0mmaromuii ypok 1o

https://m.edsoo.ru/ff0c8f6¢




TemaMm 10 xitacca

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

Ne KosunuecTBO Yacos
DJIEKTPOHHBIE
Mara uugposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTH4eckue
Bcero HU3yYeHus! o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
ITocTOoAHHBIE MATHUTEL U KX
B3aUMOJIENCTBUE.
bu6mmoreka [JOK
MaruutHoe nosie. Bekrop
. 1 https://m.edsoo.ru/ff0c977
MarHUTHOW MHIYKIIHH. 2
JIMHUY MarHUTHON B
WHIYKITUN
MarsuTtHoe 11011€e
IPOBOJAHUKA C TOKOM. ONBIT ! bubnnorexa [JOK
Opcrena. Bzaumopericteue https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlabopartopHnast pabora
Msvaerie ma oro | | bu6mmoreka [JOK
«M3yuenre MarauTHOL
y https://m.edsoo.ru/ff0c98fe
TMOJIS KATYIIIKH C TOKOM))
JlelicTBe MarHUTHOT'O MOJIA
Ha IIPOBOJIHUK C TOKOM.
Cuna Amnepa.
JIabopatopHas paboTta 1 1 bubmorexa HOK
TOpHAas T
paTop p _ https://m.edsoo.ru/ff0c9ac0O
«HccnenoBannue eucTBUSA
IMOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOMY




JlelicTBME MAarHUTHOTO TTOJISI
Ha JABUKYIIYIOCS
3apsiKEHHYI0 yacTuily. Cuna
Jlopenma. PaGoTa cuiib
Jlopenua

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DeKTpOMarHuTHas
uHayknus. [lotok BekTopa
MarHuTHOW uHAYKuuu. 3/1C
WMHAYKINUU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykunn Papanest

JlabopaTtopHnast pabota
«HccnenoBanue sIBieHUA
ANEKTPOMATHUTHOMN
WHTYKIAID)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. 3J1C
CaMOMHIYyKIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKU
C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

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

TexHuueckue ycTpoiucTsa u
UX IIPUMECHECHHUE:
IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,
JJIEKTPOJBUIaTElIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX




YaCTHIl, THAYKIIMOHHAS
1eYb

10

O06o0marmuil ypok
«MarnuTtHoe€ noJe.
DJeKTpOMarHuTHas
HHIOYKOUS»

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

11

KonTtposnbHas padota 1o
TeMe «MarHuTHoe ToJe.
DeKTpOMarHuTHas
WHTY KIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHHYECKHE
kosiebanus. ['apmonndeckue
KoneOaHus1. Y paBHEHHE
TapMOHUYECKHX KOJICOaHUH.
[IpeBparienue sHeprun

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

13

JlaGopaTtopHnas pabota
«Hccnenosanue
3aBHCHMOCTH ME€pHOJa
MaJbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH U
Macchl rpy3a»

14

KonebaTenbHbIN KOHTYD.
CBoOoOgHBIE
AIIEKTPOMATHUTHBIC
KoJIEOAHHS B HI€aIbHOM
KOJIe0aTEIbHOM KOHTYPE.
AHAJIOTHSI MEXTY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb82
0




MECXaHUYCCKUMHU U
DJI CKTpOMaFHI/ITHBIMI/I
KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHCHI/ISI 3Hepr1/11/1 B
HJIeaIbHOM K0Jie0aTeILHOM
KOHTYypE

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXaroIIUX KOJICOAHMSIX.
BriHyXcHHBIE
MeXaHUYEeCKHe KoyeOaHusl.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHbBIE
Kosie0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb8
6

17

IlepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MoOIHOCTh EPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAYCHUE
CHUJIBI TOKA U HaPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
IIpousBoacCTBO, Nepeada u
norpebiieHue
NEKTPUYECKON SJHEPTUHU

19

YcerpolicTBo u
MIPaKTUYECKOE IPUMEHEHUE

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




ANEKTPUUECKOTO 3BOHKA,
reHepaTopa nepeMeHHOTo
TOKa, JIMHUH
AJIEKTpoIiepeaayd

20

OKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE
anekTposHepruu. Kynerypa
HCITOJTH30BaHUS
AJIIEKTPOIHEPTHH B
IIOBCEIHEBHOM XKU3HU

21

Mexanndeckre BOJHBI,
YCJIOBUS paclpOCTPaHECHUS.
[Tepuon. CxopocTh
pacnpoCTpaHEeHUs U JJIMHA
BOJIHBL. [lonepeunsie n
MPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DJIIEKTPOMAarHUTHBIE BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[ITkana 37MEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpyHIMIIBI paTUOCBA3U U
TeneBuneHus. Pazsurue
CPEICTB CBS3H.
Pannomnokanus




KonTponbHas pabota

bu6mmoreka [JOK

25
«Konebanus 1 BOIHBI https://m.edsoo.ru/ff0cc6f8
IIpssMonuHeHOE
pacrpocTpaHeHUe CBETa B bubnunorexa [JOK
26 OJIHOPOJIHOM cpeie. https://m.edsoo.ru/ff0cd35
ToueuyHEIN HCTOYHUK CBETA. 0
JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI
7 OTpaXEHUS CBETA. bubnunorexa [JOK
[TocTpoenue n3o00paxeHu https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKaJjie
IIpenomieHnue ceera.
IlonHoe BHyTpeHHEE
28 orpaxenue. IIpenenpHbIN bubmmorexa [IOK
p - Hipea https:/m.edsoo.ru/ff0cd7f6
YIoJI IOJTHOTO BHYTPEHHETO
OTpaKEHUS
JlaGoparopHag pabora
29 «I/I3MF; eHI;Ie HOF;GBaTeJI}I bubmmorexa [IOK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMJIEHUS CTEKIIa»
JInnsel. [Toctpoenue
30 M300paKeHHH B JIMH3E. bubnuoreka [IOK
DopMyia TOHKOU JIUH3BIL. https://m.edsoo.ru/ff0cddle
VBeanueHne TUH3EI
JlaGopaTtopHnast pabota
31 «Hccnenosanue cBONCTB

M300paKCHHUN B JIMH3aX)




Hucnepcus ceera.
CI10KHBII cocTaB 0€JIoro

32 | cBera. lIer. JTaboparopHas
pabora «Habmronenue
JUCTIEPCUU CBETa»
Nurepdepenuus crera.

33 | Iud Iﬁﬂiﬂ cBeTa bubnuorexa [JOK

p o https://m.edsoo.ru/ff0ced22

Hudpakuronnas peméTka

34 IlonepedyHOCTh CBETOBBIX bubnuoreka LIOK
BOJH. [lonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue NpudOps U

35 | ycrpoiicTBa U YCIOBUS UX
6€3011aCHOTr0 MPUMEHEHUS
['paHu1pl IPUMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bu6mmoreka [JOK
[ToctynaTel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amenJieHne BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpaIlleHUE JITTUHbI
OHeprus U UMIYJIbC

18 PENSATUBUCTCKOM YaCTULIBI. bubnmoreka [JOK
CBs13b MaccChl ¢ SHEPTHEN U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHUsl MOKOS

39 | KontponwsHas pabora bubmuotexa [JOK

«Ontuka. OCHOBBI




CIIEMAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH»

https://m.edso0.1u/ff0cf610

®otonsl. ®opmyia [1nanka.

bu6mmoreka [JOK

40
DHeprus ¥ UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIEIOBAHIE
41 (I)OT(F))B(I)(I)CKTa OHLII[TBI AT bubmmorexa LIOK
' U https://m.edsoo.ru/ff0cffc4
Cronerosa
3akonsl hoTodddexra.
¢ v(l)(b N bu6mmoreka [JOK
YpaBHeHre DWHIIITCHHA [
42 https://m.edsoo.ru/ff0d015
dororddekra. «Kpachas .
rpanuna» Gorosaddexra B
[aBnenue ceera. Onbitsl [1. bubnuoreka [IOK
43 H. JleGeneBa. XuMuueckoe https://m.edsoo.ru/ff0d04a
JIECTBUE CBETA 6
TexHu4eckue ycTpoicTsa u
MIPaKTUYECKOE MTPUMEHEHHUE:
44 | dorodmeMeHT, (HOTOMATUHK,
COJIHEUHas OaTtapes,
CBETOOHO]I
Pemenne 3aa4 1mo teme Bbu6morexa [JOK
45 «DIeMEeHTEI KBAaHTOBOH https://m.edso0.ru/ff0d030
ONTUKI 2
Monens atoma ToMmcoHa.
OmneiTer Pesepdopaa no Bubmiorexa OK
46 pop https://m.edsoo.1u/ff0d09 1

pAaCCESTHUIO O-4ACTHLL.
[InanerapHast Mogenb aTOMa

a




47

IToctynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

Wznyuenue u noriouieHue
($hOTOHOB IpH Mepexoe
aToMa C OJTHOTO YPOBHSA
SHEpPruu Ha npyrou. Buael
CIIEKTPOB

bubnnoreka I1IOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBEIE cBOMICTBa
yactull. Bonnsl ne bpoitns.
KopmyckynsipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYJICHHOE H3Ty4YeHHE

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbITHE
pannoakTUBHOCTU. OTIBITHI
Peszepdopna o
OTIpE/IeNIEHUIO COCTaBa
PaZOaKTUBHOTO U3ITyYCHHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, Oera-,
FaMMa-I/I?;J'Iy‘-IeHI/ISI. BJ'II/ISIHI/IC
pa}II/IoaKTI/IBHOCTI/I Ha
JKUBBIC OpFaHI/I?;MI)I

52

OTkpbITHE IPOTOHA U
HelTpoHa. 30TombI.
Annda-pacna.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacrna.
['amma-uznyuenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2




53

DHeprus CBSI3U HYKJIOHOB B
anpe. SnepHbie peakuuu.
SAnepHslil peakTop.
[IpoGnemsbl, MepCreKTHBHI,
9KOJIOTHYECKUE aCTIEKThI
SIEPHOW SHEPTETUKHU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.
Mertoasl HaOMIOEHUS U
perucTpanuu
AJIEMEHTAPHBIX YACTHII.
Kpyrusiii cron
«DyHIaMEHTAIbHBIE
B3auMozeiicTeus. EquHcTBO
(bU3UYECKON KapTHHBI
MUDPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3Bé3xH0r0 HEOA.
CosBesnausi, spKue 3BE3/1bl,
IJIAHETHI, UX BUIUMOE
nemxkenne. ComHeuHas
cHcTeEMa

56

Couuite. CoHevunas
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3]IbI
TJIaBHOM




MOCJIENOBATEIHLHOCTH.
BnyTtpeHnHee cTpoenue
3B&31. COBpEMEHHbBIE
MIPEICTABJICHHS O
MIPOUCXOXKICHUHU U
sposrorini CoJtHITA U 3BE3]

58

Mnineunsiii [IyTe — Hama
I'amaktuka. Ilonoxenue u
nemxenne CoHia B
lNanaktuke. ["amakTUKy.
YEpHble ABIPHI B s11pax
raJlakKTHK

59

Bcenennas. Pa3beranue
rajnaktuk. Teopus
bonpmioro B3peIBa.
PenukroBoe n3nydeHue.
MeraranakTuka

60

Hepemennsie nmpo6iieMbl
aCTPOHOMHUU

61

Konrponbnas pabora
«JEeMEHThI aCTPOHOMMH U
acTpouzukm»

62

O6o06matromuii ypok. Posb
(GU3MKY U ACTPOHOMHUH B
SKOHOMUUYECKOM,
TEXHOJIOTHYECKOM,
COIIMAILHOM 1 3THYECKOH




chepax nesaTeTbHOCTH
YenoBeKa

63

Ob6o6maromuit ypok. Posb
U MecTO (DU3UKH U
aCTPOHOMHH B
COBPEMEHHON HAyYHOHN
KapTUHE MHpa

64

Ob6o6maromuit ypok. Posb
¢uznueckoil Teopuu B
dbopmupoBaHUU
MPEJCTaBICHUN O
¢du3uueckoil kKapTHHE MHUpa

65

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUPA
B 001IIEM psTY
COBPEMEHHBIX €CTECTBECHHO-
Hay4YHBIX MIPEACTABICHUN O
pUPOJIC

66

PesepBHBIi ypOK.
MarunutHoE€ nozie.
DneKTpOMarHuTHast
WUHAYKIHS

67

PeszepBHblii ypok. OnTHka.
OCHOBBI cieIIUaTBHOM
TEOPUHU OTHOCUTETHFHOCTH

68

Peszepnbiii ypok. KBanToBast
buznka. D1eMeHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178




ACTPOHOMHUU U acTPOPU3UKH

I~

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.51., byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o6iiectBo «M31aTenbCcTBO
«IIpocBeienue»

» Gusuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o6iiectBo «M31aTenbCcTBO

«IIpocseienue»

METOINYECKHUE MATEPUAJIBI AJI51 YUUTEJIA
https://lesson.edu.ru/

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET
https://uchi.ru/

AOKYMEHT NOANNCAH
3NEKTPOHHOW NOANUCHIO

CBEAEHWNA O CEPTUUOUKATE 3

Ceptudukar 981604217289374430865
161078543259128703854
64275

Bnapeney, Bacnnbesa MapuHa
BrnkTopoBHa

JencrtButeneH C01.11.2023 no

31.10.2024




