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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUM W TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMsbl, npeacTaBieHHbIX B OI'OC
COO, a Takxke c¢ yuérom denepaqbHOl padodeil MmporpaMMbl BOCHUTaHUS U
KOHLEMUMK TpernojiaBanusi yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0pazoBarenbHbIE MPOTPAMMBEI.

Copepxanue mnporpaMMmbl 1o (uU3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
o0Oy4eHHs, a TaKXe YYUTHIBAET HEOOXOAMMOCTb peah3alluu MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-Hay4YHbIMH Yy4e€OHbIMU TNpenMeramu. B Hel
OIIPENETSIOTCS OCHOBHBIC LIENH HM3Y4YCHHs (PU3UKH HA YPOBHE CpEIHEro oOIIero
oOpa3oBaHuUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIe, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o pu3rke BKIIOYALT:

e INIAHUPYEMbIE PE3YIbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e coziepkanue yueoHoro npeamera «dusnkay mo rogam oOydeHus.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpy:karomiem mupe. HIKoapHBIN Kypc PU3HKN — CUCTEMOOOPa3yOLU
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SIBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueid u actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe >SHEPreTuKHu, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIyYEHHsS] HOBBIX MATEpHANIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yyenue QuU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa OOydYaromwuxcs, B (GOpMUPOBaAHUE yYMEHUNU MPUMEHSThH
Hay4HBIM METOJI MO3HAHUS MPHU BBHIMOJIHEHUH UMU YY€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢Gusukm uisi YpOBHS CpemHEro oOImero ooOpa3oBaHUS
MOJIOKEH pAI HUIEH, KOTOpPblE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM C HEH MaTepuan Kypca (U3HKU
o0benquHEH BOKpPYr GU3WYECKHMX Teopwil. Bemymmm B Kypce SBIsSETCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOIO MOTEHIMaNa (U3MYECKOW HAYKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTMYECKUMU TIpoOIeMamMu.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX W TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanuszyercsi TMOCPEICTBOM BBEACHHUS HJIEMEHTOB
colepKaHus, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYyKIACHUs
po0JIeM palMOHATBFHOTO TPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpEIHEro ooOIero
oOpazoBanus sBIAOTCS (pusmdeckue Teopuu (HopMHUpOBaHHUE TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3UUECKOU TEOpHH, posii (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTAaBICHUSIX O MPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOPHH, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTEIbHOCTHBIN MOJIX0Jl B Kypce (U3HKU pealu3yeTcs Mpexe
BCEro 3a CUET OpraHu3alliyd 3KCIEPUMEHTATBHOU AESTENBHOCTH OOYYarOIIMXCA.
Jns  GazoBoro ypoBHS Kypca (U3UKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JIA0OPaTOpPHBIX padoT,
KOTOpbIE B IporpamMme 1o (usuke oObeIUMHEHBI B OOIIWN CITMCOK YYCHHUYCCKHUX
pakTUYeCKux padoT. BhiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX padorT,
NPOBOAUMBIX JUISI KOHTPOJIE W  OIEHKH, OCYIIECTBISECTCS y4YaCTHUKaMU
00pa30BaTEILHOIO Mpollecca MCXOAd M3 OCOOCHHOCTEH INIAaHMPOBAHHUS U
ocHameHust kabwHeta Qusuku. [lpm 3TOM obOecrmeumBaeTCs  OBIAJCHUE
0o0yYaronMMucss yMEHUSIMUA TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3UUECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUTIOTES.

Bosnbiioe BHUMaHME yAENSETCS PEUICHUIO PAcCYETHBIX M KAaueCTBEHHBIX
3amau. [Ipu 3TOoM ISt pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaydl C SBHO
3alaHHON (PU3NYECKON MOJEIIbIO, TTO3BOJISIIOLINE TPUMEHSATh U3yUECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBSCHEHHE TPOTECKaHUs (U3MYECKUX SBICHUW W TIPOIECCOB B OKpYXKaromieh
KU3HH, TpeOyronme BBIOOpa (HU3MYECKON MOACHH IS CUTyallid TMPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTOo Tpoliecca 0a3oBbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus JOKEH U3YUYaThCsl B YCIOBUSAX
IpPEeIMETHOTO0 KaOWHeTa (U3WKK WM B YCIOBHUSX HHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTECCTBEHHO-HAYYHOIO IMKIa. B kaOuHere (U3UKH JTOJDKHO OBIThH
HeoOXoauMoe J1labopaTopHOoe OO0OpyAOBaHHWE ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUYECKHX MPAKTHUUYECKUX padOT U JIEMOHCTPAIMOHHOE
000py0BaHUE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMTIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IMOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIOYEBbIX JAEMOHCTpAlUi st
WCCIICIOBAaHMUSI  M3y4YaeMbIX  SBIIEHUW ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlaGoparopHoe oOOpyAOBaHWE [UIsI YYEHHYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECTeuMBaeTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaroumxcs. TeMaThuyeckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYNOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LIEJIIMH U3y4eHUs PU3UKHU B 001IEM 00pa30BaHUU SBJISIFOTCS:

e popMUpOBaHUE HWHTEpeca U CTPEMIICHHS OOyYarolmMXcs K HayqYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS M (POPMUPOBAHUE
MCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHHUSM;

e popMUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3ysIbTaTa M3yUYCHUS] OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMupOBaHUE yMEHUW OOBSICHATH SIBJICHUS C  HMCIOJB30BaHUEM
bu3nYecKuX 3HAaHUHN 1 HAYYHBIX JJOKA3aTEIbCTB;

e popMuUpOBaHUE TMPEACTABICHUN O poiu (U3UKK Uil PA3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne ATUX Telield 00ecTieunBacTCsl PEIICHUEeM CISAYIOIMNX 3a1ad B

nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusI:



e MPUOOpETEHNE CUCTEMBI 3HAHUHN 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIpHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY M SJIEMEHTHI acTPO(DU3UKH;

e popMHupOBaHME yMEHMI TNPUMEHSATH TEOPETUYECKHE  3HAHUS IS
OOBsICHEHUS (PU3WYECKUX SABICHUNW B TPUPOAEC © JUISI TPUHATHS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;

¢ OCBOCHHE CIIOCOOOB pEHICHUS PA3IUYHbIX 33Ja4 C SBHO 3aJlaHHOMN
dbusznyeckoil Monenbplo, 3aJay, MOJAPa3yMEBAIONIMX CaMOCTOSTEIbHOE
co3nanue GU3NYECKOM MOJeNH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e IOHMMAaHUE (PUBNYECKUX OCHOB U TMPHUHIIUIIOB JACHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOLLYIO
cpeny;

¢ OBJIQJICHUE METOJIaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TIPOBEACHHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEPHpETalud HH()OpMAaIHH,
OIpEe/IeTICHUS IOCTOBEPHOCTH MOJyUYEHHOTO pe3yJbTara;

e CO3/IaHUE YCJIIOBUM ISl Pa3BUTHUSL YMEHUH MNPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESATEIBHOCTH.

Ha usyuenme ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obOpazoBanust otBoauTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
NPAaKTHUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTEIbh [€l1aeT BBHIOOD
IPOBEJCHUS JIaDOpAaTOPHBIX PAOOT M OMBITOB € YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yYaroIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusnka — Hayka o mpupone. HayyHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B MPOLECCE TMO3HAHUS IPUPOBL.
DKCIEpUMEHT B (PUBHKE.

MonenupoBanue ¢u3nyecKuxX sIBIEHUM M mpoueccoB. HayuHble TMmoTe3bl.
®duznyeckue 3aKOHbI U TEOpUH. ['paHULIBI TPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOpPEHUE MaTepuabHOM TOUKH, UX MPOCKIMH HAa OCH CUCTEMbl KOOPJMUHAT.
Ciio)keHMe epeMENICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMONHETHOe nBwkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTHU M NEepeMEUICHUS
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOoe najzieHre. Y CKopeHue CBOOOTHOTO MaieHUsI.

KpuBosnmHenHoe  nBWKEHWE. J[BHKEHHE  MaTepUallbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSTHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon u yactora obpamieHus. LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeavn.

Llemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUMs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Te B BO3AYXE U B Pa3pEKEHHOM HNPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHust CBOOOIHOTO MTaICHUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, IPOMJICHHBIMU TEJIOM 34
MOCJIEI0OBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa.  IlepBeii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cuil. Bropou 3akon Herotona
JUI MaTepUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 17151 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectu. llepBas kocMmudeckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKONBKEHHS U cuiia Tpenus nmokos. KoaddumumenT tpenus.
Cuita conpOTUBIIEHUS NIPU JIBUKEHUU TeNA B KUIKOCTH WUIIU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE JIBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MNOALINITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUN.

CpaBHEeHUE MacC B3aMMOICUCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AeOpMallUiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIb)KEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMaliiu.

HccnemoBanne yclIOBUM PAaBHOBECHS TBEPAOTO TeENa, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaHeHUs 6 MeXaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMynbec cuiibl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pabora cusibl. MOIHOCTH CUIIBL.

Kunernueckass sHeprusi MaTepuHalbHOW TOYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTHUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpOBaHHOM  TIpykuHBI.  [loTeHuManbHast dHeEprus Tena  BOJIM3U
MOBEPXHOCTH 3€MJIHU.

[loTennuanpaple W HEMOTEHIMANbHbIE  cuibl.  CBS3p  pabOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHHUEM MEXaHMYECKON SHEPrUM CHUCTEMBI TEIL.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHWE: BOAOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon mMOTEHIIUATEHOM YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yyenue abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsSI3U pabOTHI CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONW TEOPUU U UX OIBITHOE
oOocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapakrep IBUKEHUS U
B3aUMOJICCTBUs YaCTUILl BeulectBa. MoOJenmn CTPOEHUS Ta30B, JKUIAKOCTEU U
TBEPABIX T€A U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana temmneparyp
Llenbcns.



Mopnens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeaHel KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvacTtul rasza. lllkama
temneparyp KensBuna. I'azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanmbroHa. M3omporeccsl B UaCaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpelncTaBiIeHHE H3OMPOIECCOB: HM30TEPMa, H30X0Pa,
n3o0apa.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OneiThl 10 TU(PPY3UN HKUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOILINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUS.

Mojenb, HILTFOCTpUpPYIOLIAsk MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS HJICAIBHOrO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK1y apaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoauHamMuueckass cucrema. BHYTpEHHsAS 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cTIOCO0BI €€ m3MeHeHus. KonmdecTBo TeTuioTe U pabota. BHyTpeHHS s
DHEpPrus  OAHOATOMHOIO  HJAEAJIbHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
Konm4decTBoO TEmIOTHI MpH TEMIONEPEaAYE.

[Tonsitue 06 ammabatHoM mporecce. I[lepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHenne mepBOro 3akoHa TEPMOJIMHAMHUKH K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtumMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ OEUCTBHS ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus HSHEpPrHM B TEIUIOBBIX MamuHax. KodpduiuueHT mone3Horo
nerictBusl TeruioBord MammHbl. [lukn KapHo u ero ko3pduIMeHT MoJIe3HOro
JNENCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH JHEPruy Teja MPH COBEPIICHUU PaOOTHI: BBIIET
npoOku u3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qgupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAECMOHCTPAIIs).

N3meHeHune BHYTpEeHHEH SHEpTUH (TeMIlepaTyphl) Teja Ipu Terionepeaaye.

OnpiT 1mo anauabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mMepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHneHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HacelieHHbI nap. YaenbHas TemIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tsépmoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKuakue kpucramwibl. CoBpeMeHHble MarTepuainbl. [lnaBnenune u
KpUcTayi3aius. Y aefbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TerioBoro OajgaHca.

TexHudyeckre yCTpPOMCTBAa W MPAKTUYECKOE IMPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYUYEHHUS COBPEMEHHBIX MaTEpHUaIoOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEpEeHUs BIAKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OneKTpu3anms Tel. OJIEKTPUYECKHM 3apsa. JBa Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUs
IIEKTPUYECKOTO 3apsia.
B3anmoneiictBue 3apsaaoB. 3akoH Kysona. ToueuyHbI 31EKTpUUECKUI 3apsi.
Onektpuueckoe moie. Hanpspok€HHOCTe  dnekTpuueckoro moid.  [IpuHnun



CYIIEPIIO3ULINMN DJICKTPUUECKUX TOJeH. JIMHMKM HanpsKEHHOCTH SJIEKTPUYECKOIO
IOJIA.

Paborta cun  anektpocratudyeckoro  mosis.  [loreHuman.  PasHocTh
MOTECHIMANOB. [IpOBOOHWKM W JOUANEKTPUKA B AJIEKTPOCTATUYECKOM TIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

OnextpoéMKocTb. KoHaeHcaTop. DIIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
IIEKTPOMETP, DSJEKTPOCTaTHUYECKass 3allluTa, 3a3€MIICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE ITOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs! 3aLIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIJIEKTPUIECKON NPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspxkenue. 3akon Oma 171 yyacTka LEenu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE COINPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akon JDxoyns—Jlenma. MomHOCTh
DIEKTPUYECKOTO TOKA.

OJIEKTPOJABMXKYILIAasi CHUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKAa.
3akoH Oma 1151 OJIHOM (3aMKHYTOM) 3JIeKTpuuyeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAasT ~ NOPOBOAMMOCTh  TBEPABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DONeKTpuYecKuid TOK B  pacTBOpax M  paciiiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALIMS. DIEKTPOIIU3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC MPUMEHEHHUE: amIepMerp,
BOJIBTMETP, PpPEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIN U0, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMpsHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IU TTONIEPEYHOI0 CEUYEHHS U MaTepuana.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe wW3MepeHue dIEKTPOIABMXKYIIEH cuiibl. KOpOTKOe 3amMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPBhl.

[IpoBOAMMOCTB BJIEKTPOIIUTOB.

W ckpoBoii pa3psia 1 IPOBOJUMOCTb BO3yXaA.

OIHOCTOPOHHSISL TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JIeKTPOJBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenue anexkrposiusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OHOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBSA3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHUE, HAay4HbIA (akT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (yHKIUA,
napabona, runepbosia, ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexannmdeckoe NBUKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, 3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS AUCCOIMALUS,
raJIbBaHUKa.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE NBIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs] B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTH€), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI MPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUS

IlocTostHHBIE ~ MarHuThl.  B3ammojieMicTBHE  NMOCTOSHHBIX ~ MAarHuTOB.
MarautHoe none. Bexktrop MarHUTHOW HHAYKUMM. [IpuHOMI Cyneprno3unuu
MarHUTHBIX MOJiek. JIMHMKW MarHUTHOM WHAYKIUU. KapTuHa JIUMHUN MarHUTHOU
WHIYKIWH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe T1OJ€ MNPOBOJHMKA C TOKOM. KapTuHa IMHUNA HHAYKIHU
MAarHUTHOTO TIOJIA JJIMHHOTO IIPSIMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cnita AMmnepa, €€ MOyJIb ¥ HallpaBJICHHUE.

Cuna Jlopenua, e€ Moqysb M HanIpaBJIeHUE. [[BUKEHHE 3apsIKEHHON YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Iojie. PaGoTa cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
MHIYKUUAHW. OJIEKTPOABMXKYIAS CHJIAa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanest.

BuxpeBoe nsnekrtpuueckoe mosie. OIEKTPOJBIXKYILIAA Cula WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM I1OJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIAYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKUWA MAarHATHOTO TTOJIS.

B3anmoneiictBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHECHUS
MarHUTHOT'O ITOTOKA.

SIBrieHNE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO TOJIsL KATYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOIO MAarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXAaHWYECKHME  KOJEOAaHUS.
["apmonunyeckue konedanus. [lepuon, vacrora, amrumuryga u (aza xoseOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosnebanuii. [IpeBparieHne sHepruu Ipyu rapMOHUYECKUX KOJICOaAHUSX.

KonebatenbHblii KoHTYp. CBOOOJAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTHH B UCATBHOM KO0JIeOaTeTbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaroux KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUYECKUE
Kosiebanus. PesoHanc. BeIHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHHUS.

[lepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKA U
HaIPSHKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya u NOTpeOICHUE IEKTPUIECKON
DHEPrUU. DKOJOTHYECKHE PUCKH IIPU IIPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, I'€HEPATOP NEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTE€MaTUYECKUA MASITHHK).



HaGmroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYILIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonvl

HccnenoBanue 3aBUCUMOCTH TMEpUOJAa MajbIX KoJieOaHUM I'py3a HAa HUTU OT
JUTMHBI HUTU ¥ MAacchl Irpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEN0BATENBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumoa. Ckopocts
pacnpocTpaHEHHsi W JJMHA BOJHBL. llomepeuHble W MOPOJOJIbHBIE BOJIHBL.
HuTtepdepenius u nudpaxius MEXaHUISCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUe, MpeJIoMJIeHUEe, Toysipu3anus, audpaxuus,
uaTepdepernus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHu4yeckre yCTpPOMCTBA M MNPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenne oTpakeHus ¥ MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nunteppepenunu u qudpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
Y4aCTOTOM KOJIeOaHMiA.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
npesioMiIeHUE, Moaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHENHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiuenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenowiienus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. Ler.

CobOuparome u pacceuBaromye JuH3bl. ToHkas suH3a. DOKycHOe
paccTosIHUE M ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHnue uzoOpaxeHuil B
coOMparolux U paccerBarolux JuH3ax. Dopmysia TOHKOW JUH3BI. YBeEJINYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. WuTtepdepenuus cBera. KorepeHTHblE HCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCHMyMOB M MHUHHUMYMOB B HHTEpPHEPEHIUOHHON
KapTHHE OT JIByX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuust cBera. [udpakunonHas peméTka. YclIoBUE HAOIIOIEHUS
INIABHBIX ~MAaKCUMYMOB TIpM TAaJEHUA MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M IIPAKTMYECKOE IIPUMEHEHHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCHpOCTPaHEHUE, OTPAKEHUE M TNPEJIIOMIICHHE CBETA.
OnTuveckue mprudopHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Mopnenu MUKpOCKOMa, TEIECKOIA.

Ha6nronenue naTepepeHnmm cpeTa.

Hab6monenune nudpakium ceeta.

HabGnronenue aucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tosrydyenue cexTpa ¢ mMOMOIIbIO AUGPAKITUOHHON PEIIETKY.

Habmronenue noisipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl



N3mepenne rokaszartess NpeJIOMIICHHS CTEKIIA.
HccnenoBanne CBOMCTB U300payKEHHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHTEJIbHOCTH

['paHunbl OPUMEHUMOCTH  KJIacCHM4ecKo  mexaHuku.  IlocTysatel
CIIEIMAIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIUII OTHOCUTENBHOCTH DWHIITEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHME BPEMEHU M COKpPAICHHE
JUIMHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJIBCOM PEIIITUBUCTCKOM YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. JHEPTUS
U UMIyJibC (POTOHA.

OTtkpeiTue u ucciaegoBanue Gporodddexra. OnpiThl A. I'. CToseToBa. 3aKOHBI
dbotodddekra. YpaBHenue IDiinHmrerHa s gororddekra. «KpacHas rpanuna»
dbotorpdexra.

JlaBnenne ceera. OnpiThl 1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MpUMEHEHHue: (HOTODIEMEHT,
dboTomaTYNK, COTHEUHAs! OaTapes, CBETOIUO/I.

Llemoncmpayuu

dotor(pdekT Ha YyCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeIHETo ¢hoTodddexra.

CseToamnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHUIO 0 -YaCTHIL.
[InanerapHas wmoxaens aroma. [loctynatel bopa. M3inyueHune W morjonieHue
(GOTOHOB MpU MEpPexoje aToMa C OJHOIO YPOBHS 3HEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CHEKTp ypOBHEU SHEPrUu aToMa BOJIOPO/IaA.

BonHoBreie cBoiicTBa yactull. Bosbl ne bpoiisa. KopnyckynsspHO-BOJITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHyaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

Habnronenue muHe9aTOro crekTpa.

Tema 3. Amomnoe a0opo

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOeHMA sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocraBa
paanoakTuBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
Binsinue paguoakTHBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOoTOHA M HeWTpoHa. Hykionnas monens siapa ['eitzenOGepra—
WBanenko. 3apsa aapa. MaccoBoe uucio siapa. M3otomsl.

Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoaKkTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. JledexT macchl sapa.

Snepnsie peakuun. /lenenue u CUHTE3 A1EP.

Anepnsiit peaktop. Tepmosinepusiii cunte3. IIpoOGiaemMbl U MEPCHEKTUBbI
SAIEPHOU SHEPTETUKU. DKOJIOTUYECKHE ACIIEKTHI IAEPHON SHEPTETHUKMU.

DnieMeHTapHble YacTUIlbl. OTKPHITUE TO3UTPOHA.

MeTto1b1 HaOJIOIEHUS U PETUCTPALIUU AIIEMEHTAPHBIX YACTHUILI.

dynaamenTanbHble B3auMoAecTBusl. EAMHCTBO (u3nueckoil KapTUHBI MUpA.

TexHu4yeckue yCTpOMCTBA U IMPAKTUYECKOE IIPUMEHEHHUE: TO3UMETD, Kamepa
Buiibcona, simepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TyMK HOHU3UPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM GoTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUIHKH

Ortanbl pa3BUTHs acTpoHOMUU. [IpuKiIaiHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3gnoro neba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, WX BHAMMOE
JIBUKEHHUE.

Conneynas cucrema.

Comnuue. ConHeuyHast akTUBHOCTh. McrTounuk sHeprum ConHIIa W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3MBI TIJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3] TJIABHOM IIOCJIEIOBATEIILHOCTH. BHYTpEHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Borounu ConHia u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mrneunsiii Ilyte — nHama [Nanaktuka. Ilonoxenue u aBwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06ma. Pazberanve rajmakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ydEHHUE.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HabutoieHuss HEBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH J1JIs1 OTIpeeNICHUS TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31usA CEeBEpHOro MOJIylIapys U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mnaner, Miieunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMHYECKOM, TEXHOJIOIMYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax IeaTebHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MUPA, poib (pU3HMUecKOi Teopun
B (OpPMHUpPOBAHMHU TMPEACTABICHUN O (U3MUECKON KapTUHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHpa B O0ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEICTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsE€TCs C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OuoNoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, runore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPIAWHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (YHKIMI, NPU3HAKH NOJ00MS TPEYrOJIbHHUKOB,
ONpeieJICHHUE TUIOMAU TIIOCKUX (UTyp U 00bEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM NpUpPOJE, KoseOaTelnbHbIE
JBIKEHUS B J)KMBOW NMPUPOJE, ONTUYECKUE SBJICHUS B )KMBOU NPUPOJE, NEHCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHUS KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaJbHbIN
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJICKM MArHUTHBIX Py,
dboTochEMKa 36MHOM MMOBEPXHOCTH, TIPEJCKa3aHUE 3EMJIICTPSCCHUI.

Texnonocusa: IJHWHWUUA DIIEKTPOIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
o0OpazoBaHusi (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTh JOCTHKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YalolIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOIECCE pPea3allii OCHOBHBIX HAIlPaBJICHUN
BOCIUTATEJILHOMN JAEATEIIHLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JICSTEJIBHOCTh B MHTEpPEcax TIPa)KJaHCKOIO
00111eCTBa, YUaCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHHE B3aMMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JIESITEILHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaxJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHUHCKHUX YUEHBIX B 00JIACTH (PU3UKHA U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIC B
JEATENbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4)3¢TeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYAsi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
PUCYIIETO (PU3NUSCKON HAyKe;



S5)Tpya0BOro BOCIIUTAHMS:

MHTEpPEC K pa3inyHbIM cdepam npodhecCHuOHANbHOW JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU,

6)3K0/10rM49eCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh HJKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TIJI00aTLHOTO
XapaKkTepa SKOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacliMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKONM HalpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 PU3HUKE;

7)I1eHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeATeJIbHOCTH, TOTOBHOCTH B MpOlIecCe
u3ydeHus: (QU3NKKA ~ OCYIIECTBISATh  NPOCKTHYID H  HCCIEAOBATEIBCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3zoBble JJornyeckue NeicTBUA:
CaMOCTOATENIHO  (OPMYJIMpPOBATH W aKTyalU3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIM JCATENIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUHU HX
JOCTUKEHUS,
BBISIBJISITH ~ 3aKOHOMEPHOCTM M MNPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(bU3HYeCKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJEMBI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUI AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE ITPU PEUICHUH )KM3HEHHBIX MTPOOJIeM.
Bba3oBble ncciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU MOHATHUSMH W METOAAMHU
bu3nUecKoil HayKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB IMO3HAHUS;

BJAJE€Th BHUAAMU JEATEIHHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUY, MPeoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYyalUsX, B TOM YHCJIE TIPH CO3AaHNU Y4eOHBIX MPOEKTOB B 00J1aCTH (DUBUKH;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a7aBaTh IapaMETPbl U KPUTEPUU PELLICHUS;

aHAJM3UPOBATh IMOJyYEHHBIE B XOJI€ peIHICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTeIbHOU
JeSITeIbHOCTH, B TOM YHCIIE TIPU U3YYEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (HU3MKe B MPAKTHYECKYI0 001acThb
KHU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJlaraTb OPUTHHAIbHBIC MTOAXO0/bI U PEIICHNUS;

CTaBUTH NPOOIEMBI U 33]]a4H, IOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHUS UHPOPMALUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AaHAJM3,
CHCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOOPMAIMKM Pa3IHYHBIX BUIOB U (popm
IpeCTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PEIIEHUMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3ajad Cc coOMoJleHHeM TpeOOBaHUIl HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHUEHBI, PECypcOCOEpexXeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
HH(pOpMAIIMOHHOM 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHus B Pa3NUYHBIX (popmarax c
y4€TOM HazHaueHUsI MHPOPMALIUHU U LEIEBON ayJUTOPHUH, BBIOUPAst ONTUMAIbHYIO
¢dopMy npeAcTaBICHUS U BU3YyaIH3aIHH.

KoMmyHuKaTHBHBIE YHUBeEpPCcaJIbHbIEe YueOHbIe 1elCTBUA:
OCYLIECTBJISATh OOIIEHME Ha Yypokax (QU3UKK U BO BHE-YPOUHOU
NeSATEeIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd M CMST4Yath
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHJUBUIYATbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHHM C yu€ToM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 UjeHa KOJIJICKTUBRA;

NPUHUMATh €M  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHMIKEHUIO: COCTABJISITH IUUIAH JCHCTBUH,
pacupenensiaTb pojad ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAue€CTBO CBOEr0 BKJIAJa U KaXJOTO y4YaCTHUKA KOMaHIbl B
001 pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLEHHMBATh UIEU C T[O3ULIUHA HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMUHBIX
CUTYaIHIX, IPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHUH, BBISIBIISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSATENIbHO COCTAaBJIATh IUIAH PEIICHUS PacUYETHBIX W KadeCTBEHHBIX
3aJ1a4, TUTaH BBITTOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4EOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JIacTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTh KOPPEKTHUBHI B JESITECIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJQJIeTh  HABBIKAMM  TIO3HABATENHbHOM  pedJeKCUd  KaK  OCO3HaHUS
COBEpIIACMBIX JICUCTBHUH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3YyJbTaTOB U
OCHOBAHUM;



UCIIOJIb30BaTh MPUEMBI peIIeKCUH IJI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMECHHO INPUHUMATH PEIICHUS IO WX
CHUKECHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPU aHAW3€e pe3yIbTaToOB
NEeSTENHHOCTH;

NPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPU aHAIM3Ee pe3yIbTaToB
NEeSTENHHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce nocTHKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYaroUIUXcs
COBEpPIIICHCTBYETCS HMOIIMOHAIIbHBIHI WHTEJUICKT, TIPEAOIar afo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AYMOIIMOHAIIEHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOW AMOLMOHAIBLHOM chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATHCA K
HYMOIMOHATEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOIS M3 CBOHX
BO3MOKHOCTEH;

HIMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHUE
JIPYTHX, YYUTBIBATh €ro TpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBISITE HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPEIJMETHBIE PE3YJIBTATBI

K xoumy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YHArOUIUXCSI YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU WU
TE€XHOJIOTUH, B PAKTUYECKON IEATEIbHOCTH JIHOIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJIETeH:
MaTepHualibHasi TOUKa, MHEpUUalIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIH CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUM 3aps]l IpU pelieHuU PU3NYECKUX 3a/1ay;



pacrio3HaBath (U3UYCCKHE SABJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
SJIEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHWe TeJ, IBIDKEHHWE IO OKPYKHOCTH, HWHEPIIUS,
B3aumoielicTeue Ten, nuddys3us, OpOYHOBCKOE JBMXCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJIBIX TEJ, H3MEHEHHE 00BhEMA TeJl IIPU HarpeBaHUM (OXJIAXKJIESHUH ), TETNIOBOE
paBHOBECHE, HUCHApEHHUE, KOHJECHCAlMs, IJIABJICHUE, KPUCTAILIA3ALNS, KUIICHUE,
BJIAJKHOCTH BO3]1yXa, MOBBIIIEHNUE JABJICHUS T'a3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZe, CBSI3b MEXAY NapaMeTpaMy COCTOSIHHSL Ta3a B H30Ipoleccax,
AJIEKTpHU3ALUA TEJ, B3aUMO/ICCTBUE 3aPsII0B;

ONHUCHIBATh MEXAHWYECKOE JBUXKEHHE, MCMOJIb3ys (PU3nuecKue BEITHMYHMHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
MMITYJIbC T€Jla, KNHETUYECKasd >HEPTUsi, MOTCHUUAIbHAS SHEPTUS, MEXaHUYECKas
paboTa, MexXaHWYeCKas MOIIHOCTb, IIPH OINHCAHWHU MPABWIHHO TPaKTOBATh
(GUBUYCCKHI CMBICT HCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUYCHHS M CIWHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYHMHY C JAPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBICHUS,
UCTIONIB3YsT (DM3MYECKUE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsT DHEPIrUsl XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAIpATUUHAS
CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIJIOThI, BHYTPEHHSS SHeprus, pabora rasa,
KO3(PPUIIMEHT TMOJe3HOT0 JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONMHCAHUU
MPaBUIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HWCTIOJIB3YEMBIX BEIMYWH, WX
0003HAYEHUS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

ONKCHIBATh U3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONIB3Ysl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUECKUM 3apsij,
IIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs1, NOTEHIHAN, PA3HOCTh MOTCHIMAJIOB;
P ONHCAaHWHM TIPAaBWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EIWHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PUBUUECKHUE MPOIECCHI U SBIICHUS, WCIOJIB3YS (U3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenwus, I, I u 111 3akonbr HeroToHa,
3aKOH COXpaHEHHS MEXAaHUYECKOM DHHEPIrHH, 3aKOH COXPAHCHUS HWMITYJbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TPUHIUMII PABHOINPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHUIO0 CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JIBUKEHHS MOJIEKYJ C
abCOIIOTHOM TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu >TOM pa3nuyarh CIOBECHYIO



GbOpMyIMpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMUIIBI JEUCTBUS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3iinyaTh yCJIOBHUS UX 0€30MacCHOIO MCIOJIb30BaHUS B
MMOBCEIHEBHOM KM3HH;

BBITIOJIHATDh JKCIIEPUMEHTHI IO HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dbopmynupoBath TpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOHpaTh YCTaHOBKY W3 MPEIJI0OKEHHOIO0 O0OpYIOBAaHMS, MNPOBOAUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOIBI,

OCYILIECTBJISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, IIPU
TOM BBIOMpPATh ONTHUMAJBHBINA CHIOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METObI OLIEHKH MTOTPEIHOCTEN U3MEPEHNN;

WCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IMIPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
buKkcHpoBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TaOJIUL U TpapUKOB, I€TaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHNUS;

coboaaTh npaBuia 0€30MacHOTO TpyJa MNP MPOBEICHUM HCCIETOBAHUI B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNbCKOW U MPOEKTHOU
NESTEPHOCTH C MCIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPONUCTB U JTAOOPATOPHOTO
000py0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Ys (hPU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7aun
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEJIMUYMUHBI U (OPMYIIHI,
HeoOXoauMble NJisi €€ pelleHHs], TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEeHHOT'O 3HAaUeHUS (PU3UUECKON BEIMYUHBI,

peliaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTUUECKU HEMPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3UYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  pEIIeHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIC
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
Y IPEICTaBIICHNUs YYEOHOW W HAay4YHO-MOMYJIIPHON MH(POPMALIMH, MTOJTYYEHHOU W3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUUECKH aHATM3UPOBATH MOTydaeMy 0 HH(OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYXKAIOIIEro MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETHYCCKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecredeHus: 0€30MacHOCTH MPU OOpPAIEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, NI COXPAHEHUS 37IOPOBbSI M COOJIOJICHUSI HOPM DKOJIOTHUUECKOTO
MOBECHUS B OKPY>KaIOILEH Cpejie;

paboTaTh B Tpynmne C BHIMIOJHEHUEM pa3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO pPACHpPENeNsaTh OOS3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pACCMaTPUBAEMOM TIPOOIEMBI.

K xoumy oOyuenus B 11 kjacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpPUMEpax poiib U MecTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IMHCTBO
¢bu3HUecKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEUHBIN AIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOUHHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpH perieHuH (PU3NYECKUX
3azay;

pacro3HaBath (U3UYECKUE SBJICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: DJIEKTPUUECKAs] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMarHuTHas WHAYKUHWS, JACHUCTBUE MAarHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEeIOMIICHUE,
uHTeppepeHnus, audpaknus W TOMIpU3alus CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdexT (poTodrddhexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JMHENYaTOro CIEeKTpa aTroMa BOJOPOJAa, €CTECTBEHHAs U MCKYCCTBEHHas
PaTMOaKTUBHOCTB;

ONUCHIBATh W3YUYCHHBIC CBOWCTBA BeIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  pPa3M4YHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YysSd (DU3MYECKUE BEIMYUHBI:
AIEKTPUUECKHUI 3apsjl, cUjia TOKA, DJIEKTPUUECKOE HAMNpsHKEHHE, DIIEKTPUYECKOe
CONPOTHUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBHKYINAsl Cuia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMojsi, cuia Awmmepa, cuna JlopeHiia, MHIYKTUBHOCTb
KATYILKW, SHEPrus 3JIEKTPUYECKOTO M MArHUTHOTO TMOJEH, MEPHOJl U YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U CHiIa ToKa B IIpolecce
TApMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs] CHWJIA JIMH3bI, TIPU ONHCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUi
CMBICI UCIOJB3YEMbIX BEJIMYHMH, MX OOO3HAYeHUS W EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU;



ONMCHIBATh H3YYCHHBIE KBAHTOBBIE SBICEHUS W NPOLECCHI, HCHOJIb3Ys
¢bu3nyueckrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO/I TTOTypaciiaia, SHEPTUsl CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UUCCKUNA CMBICT
WCIIOJIb3yEMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSZBIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTHMMH BEJIWYMHAMU,
BBIYKCIIATH 3HAaUeHHE PU3NYECKON BETUYUHBI,

aHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3YsS (PU3HUECKUE
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U MapalIeIbHOIO
COCIMHEHUs MPOBOJAHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSMOJUHEUHOTO PaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHE OWHIITEHHA st GoTtorddexra,
3aKOH COXPAHEHHUSI HHEPrUH, 3aKOH COXPAHECHUS HUMIIYJIbCAa, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHUs MAacCOBOr0 4MCIa, MOCTYJarel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHHULBbI, OO0JIacTH)
MPUMEHUMOCTH;

ONPENETATh HAMPABICHUE BEKTOPA MHIYKIIMA MArHUTHOTO MOJISI IPOBOITHUKA
C TOKOM, cuiibl Amnepa u cuiibl Jlopenna;

CTPOUTh W ONHCHIBATh HM300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MIPOLIECCOB C HCHOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUW: MPU STOM
dbopmyimpoBarh mpobieMy/3agady ¢ THUIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MPEIJI0KEHHOI0 00O0pYyJOBaHMS, MPOBOAUTH OIbBIT U
(bopMyIMpOBaTH BHIBOJIBI,

OCYIIIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (PUBHUECKUX BEIUYUH, TIPU
TOM BBIOMPATh ONTUMAIBHBIN CIOCOO W3MEPEHHUS M HCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCHOJIH30BAHHEM
OpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHUPOBATHh YCTaHOBKY, (HUKCHPOBATH
pe3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (U3WUECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AeNaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIICIOBAHNS;

coOmro/1aTh MpaBuiia 0€30MacHOT0 TPYJa MPU MPOBEJICHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U IMPOEKTHOM
JEATEeIbHOCTU C UCIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOIO
000pyA0OBaHU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1auu



BBIOWpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEelleHUs, NMPOBOJUTh PAcuéThl M OLIEHUBATH PEaIbHOCTh
MOJIYYEHHOT'0 3HAUeHHS (PU3HUECKON BEJIMUMHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUUBYIO
LENOYKY pPACCYXXIEHUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYCeCKHe SIBICHNUS,

UCIOJb30BaTh  IpPU  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y IPEICTaBIICHNUs YYEOHOW W HAay4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHOU U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MMOTydaeMyto HH(OPMALILIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B TOBCEAHEBHON
KHU3HU;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >XKU3HU
i obecriedyeHus: 6€30MacHOCTH MPH OOpPAILCHUH ¢ MPUOOPAMH U TEXHHYECKUMHU
YCTPOMCTBAMH, JIJISl COXPAHEHHUs 30POBbsSl U COOJIOIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUA B OKPYKAIOIIEH CpeIE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYyNIlbl, PAUUMOHAIBHO paCHpenesiTh OO0S3aHHOCTU U
IUTAHUPOBAThH JI€ATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIaJ] K&XJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM

NporpaMMbl

KoanuyecTBo 4acoB

Bcero

Paznea 1. PU3UKA U METO/JIbI HAYYHOTI'O ITIO3HAHUA

1.1

dusnkKa U METOJIbI HAaYYHOT'O IIO3HAaHUA

Uroro no pazgeny

Pa3znea 2.MEXAHUKA
2.1 Kunematuka
2.2 Jnnamuka
23 3aKOHbBI COXPAHEHUSI B MEXaHUKE

Hroro no pasneny

Pa3nea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJIUHAMHKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

3.1

3.2

33

TEOpUn

OCHOBBI TEPMOIMHAMUKH

AFpeFaTHHe COCTOsAHUA BEIICCTBA.

@Da30BbIe NEPEXOIBI

2

18

9

10

KonTpoJbHble
padoThl

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

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

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7{41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72



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

Uroro no pazgeny

Pa3nea 4.9JIEKTPOIUHAMHUKA
4.1 OneKTpocTaTHKa

49 [TocTosHHBIN 5IeKTpUYECKUil TOK. TOKH B
' Pa3IUYHBIX Cpelax

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pa3nea 1.2JIEKTPOIUHAMHUKA

L1 MarnuTHO€ 1moJje. IJIeKTpOMarHuTHast
' WH Ty KLU

Hroro no pasneny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

MexaHu4decKHue u SJICKTPOMArHUTHBIC

2.1
KoJIeOaHus
59 MexaHWU4eCcKre 1 AIEKTPOMAarHUTHBIE
' BOJIHBI
2.3 OnTtuka

Uroro no pazgeny

KoanuecTBo 4yacoB

Bcero
padoThI

11 1

11

10

24

Paszea 3.0CHOBBI CIIELIUAJIBHOW TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIeIIMAJIBHON TEOpUU
' OTHOCHUTEIIbHOCTH

Hroro no pasneny

Pa3znea 4. KBAHTOBASI PU3UKA
4.1 DeMeHThl KBAHTOBOU OIITHKHU

4.2 Ctpoenue aToma

4 1

Konrtpoabnbsie IIpakTnueckmue

DJIeKTPOHHbIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7141c97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c97¢

bu6mmoreka [{OK



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

4.3 ATOMHOE S1p0 5

Uroro no pazgeny 15
Paznen 5.OJIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKHU
5.1 DJIeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 7

Hroro no pasaeny 7

Paznea 6.0OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maroriee MOBTOPEHHE 4
Hroro no pasneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68

https://m.edsoo.ru/7f41c¢97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7141c97c¢



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O IpUPOJIE.
HaquLIe MCTOABI ITIO3HAHUA
OKPY’KaroIllero Mupa

Poinb u MecTo ¢pusuku B
(GOopMHPOBAHNU COBPEMEHHON
Hay4YHOU KapTUHBI MUPA, B
IIPAKTUYECKOU JEATEIbHOCTH JIIOIEH

MexaHnueckoe IBUKECHHUE.
OTHOCHUTENBEHOCTh MEXaHHISCKOTO
neuxkeHus. [lepemerienue, CKopocTb,
YCKOpEHHUE

PaBHOMEpHOE NIPSMOJIMHEITHOE
JBUKCHHE

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
JBUKECHHE

CBoOoiHOE MajieHue. Y CKOpEHHE
CcBOOOIHOTO MaJCHUS

BBoaHasi kOHTpoOJILHAs padoTa.
KpuBonuneliHoe 1BH>KEHUE.
JIBr>keHMe MaTepuanbHOM TOUKH I10
OKPY’KHOCTH

KoanuyecTBO 4acoB

Bcero

KonTpoJabusbie
padoThI

IIpakTHYecKkue
padoTbI

Jlara
U3yYeHHs

DJIEKTPOHHBIE
nudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c32¢e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3ada



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

10

11

12

13

14

15

16

[TpuHnmn otHOcUTENbHOCTH [ amues.
NHepumanbHbIe CUCTEMBI OTCUETA.
[Iepseiit 3ak0H HproTOHA

Macca tena. Cuna. [Ipunuun
Cynepro3uimu cuil. Bropoit 3akox
HproroHa 1151 MaTepranbHOM TOUKH

Tperuii 3akoH HerotoHa niis
MAaTEpHAIBHBIX TOYEK

3aKoH BCEMHUPHOT'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHNYCCKasd
CKOPOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapdunuent rpenus.
Cua conpOTHBIICHUS TP IBUKCHUU
TEJa B )KUAKOCTH MJIH ra3e

[TocTynarenbHOE U BpalaTelbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Tea.
MowmenTt cuibl. Ilnedo cunwl. YciaoBus
paBHOBeCHS TBEPIOIO TeIa

HNmnynsc MaTepruanbHONW TOUYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUIKEHHE

PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sHeprusi
MaTepHalbHON ToukH. Teopema 00
N3MCHCHHUUN KI/IHGTI/I‘IGCKOI‘/’IVBHGPFI/II/I

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3el8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502



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

17

18

19

20

21

22

23

24

[ToreHmansHas 3HEPrUsl.
[ToTeHmanpHast SHEPTUS YIPYTO
nehOpMUPOBAHHOM MPYKUHBI.
[ToTenumansHas 3HEeprus Teia BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHIMaIbHBIC U HETIOTCHIIMAIBHBIC
cuibl. CBsI3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOW YHEPTUU CHCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPrUu

JlabopaTtopHnast pabota
«HccnenoBanue CBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHHYECKOW SHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'YTa

KonTpoasnas padora Nel o teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXPAHEHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. uddysus

XapakTep JBUKEHHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTRA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPJBIX TEI

Macca monexyn. KonngyectBo
BeuiecTBa. [locrosuHas ABoraapo

TennoBoe paBHOBecue. Temneparypa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2



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

25

26

27

28

29

30

31

32

33

u e€ usmepenue. [llkana remmneparyp
Henbcus

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AbGcomoTHas TeMIieparypa Kak Mepa
CpeHel KHHETUYECKON dHEPIUu
JBUYKECHUS MOJIEKYJl. Y paBHEHHUE
MenneneeBa-Knaneiipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

JlaGopartopHnast pabota
«MccnenoBanne 3aBUCHMOCTH MEKITY
napamMeTpamM# COCTOSTHUS
Pa3peKEHHOTO ra3a

I/I30Hp0ueccm B UJCaJIbHOM Ia3€ U Ux
rpaduveckoe mpecTaBIeHIe

BHyTpeHHSIsI SHEpTUs
TEPMOIMHAMHYCCKOM CUCTEMBI 1
croco0slI €€ m3meHenns. KoimaecTso
TEIUIOTHI U paboTta. BHyTpeHHss
SHEPTHUs OJJHOATOMHOTO UI€aTbHOTO
rasa

Bunael renonepenaun

VY nenpHas TEINIOEMKOCTE BEIISCTBA.
KonuuecTBo TemioTs! npu
Terutonepenade. AquadbaTHbIH
po1Eece

[IepBblil 3aKOH TEPMOAVMHAMUKY U €TI0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [JOK


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

34

35

36

37

38

39

40

41

42

43

44

NPUMEHEHHE K U30IPOIeccaM

HeoGpatumocTs nporeccoB B
npupoje. Bropoi 3akoH
TEPMOJUHAMUKHU

[Ipunuun nevicteus u K111 rernoBoit
MaIIMHbI

[uxn Kapuo u ero KIIJ]

DKosorudyeckue npoodIeMbl
TETUIOIHEPTETUKH

O6o0maromuii ypok « MonexysipHas
¢uznka. OCHOBBI TEPMOAMHAMUKI

KonTpoasnast pabora Ne2 o reme
«Monexynspnas pusuka. OCHOBbI
TEPMOIUHAMUKIDY

[TapoobpazoBaHue 1 KOHIEHCAITHS.
Hcnapenune n kunenue

AOCom0THAs M OTHOCUTEIbHAS
BJIQXKHOCTH BO3ayXxa. HackleHHbIH
nap

Teépnoe Teno. Kpucrannuueckue u
aMmop¢HbIe Teaa. AHU3OTPOIHS
CBOICTB KpucTaioB. JKuukue
Kpuctayibl. CoBpeMeHHbIE
MaTepuabl

[TnaBiieHre U KPUCTAJUTH3ALIHSL.
VnenpHas TeIUioTa IIaBIeHUs.
Cyb6numanus

YpaBHEHHE TEIUIOBOTO OamaHca

https://m.edsoo.ru/ff0c5efc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6510

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [{OK


https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

45

46

47

48

49

50

51

52

53

54

DIeKTpu3anus Teil. DICKTPUUECKUN
3apsan. JlBa Buaa 3JIEKTPUYECKUX
3aps10B

[IpoBOIHMKH, AUDIIEKTPUKHU U
MOJIYTIPOBOJTHUKH. 3aKOH COXPAaHECHHUS
3JIEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsiioB. 3aKOH
Kynona. To4yeunslii anexTpuyecKkuii
3apsin

Hanpsx€HHOCTB 3JIEKTPUYECKOrO
nosist. [IpuHnun cynepnosunuu
ANEKTPUUECKHUX TTosel. JInnun
HANPSKEHHOCTH

PaGota cui 31eKTpocTaTuuecKoro
noiia. ITorenmman. PasHocts
MOTCHIUAJIOB

[IpOoBOTHUKY M TUBJIEKTPUKH B
3JIEKTPOCTATHYECKOM IOJIE.
JusnexTpudeckas IpOHULIAEMOCTD

DnekTpoéMkocTh. KoHaeHncartop

DIEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO
KOHJIEHCAaTOpa

JlabopaTtopHnas paborta "U3mepenne
3EKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMIT NENCTBUS U IPUMEHEHUE

https://m.edsoo.ru/ff0c6820

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6ced

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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60

61

KOHJIEHCATOPOB, KOMMPOBAILHOTO
amnmapara, CTpyHHOIro IIpuHTepa.
DeKTpocTaTHYecKas 3alluTa.
3a3eMIIeHHE HIIEKTPONpUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €T0
cyniectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporusnenue. 3akoH Oma 1
y4acTKa Lenu

[NocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE
nmpoBoIHUKOB. JIabopaTopHas paboTa
«M3y4eHne CMEIaHHOTO COCTUHCHUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTE AIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlena

3akon Oma AJis MOJTHOM (3aMKHYTOM)
anexkTpuueckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas padora
«M3mepenne D/1C nuctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

DNEeKTPOHHAs IPOBOAUMOCTb TBEPIBIX
METaJLIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/ISI MCETAJIJIOB OT
temriepatypbl. CBEepXIIpOBOIUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TomrynpoBOIHUKH, UX COOCTBEHHAs U
npUMecHas MpoBOANMOCTh. CBoOMCTBa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae



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

62

63

64

65

66

67

68

p—n-niepexoaa. [lomynpoBoiHUKOBEIE
puOOpbI

DIIEKTPUUYECKHM TOK B pacTBOpax U
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS JUCCOIHAIIHS.
DIIEKTPOJIN3

DNIEKTPUUYECKHM TOK B raszax.
CamocTosTenbHbIN 1
HECaMOCTOSITEJIBHBIN pa3psil.

Monnus. [Tnazma

DnekTpuueckue mpruOopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMmenenue. [IpaBuna TexHuKu
0e30macHOCTH

Ob6o06maromuit ypok
«DNEKTPOAUHAMUKA»

HUTorosasi KOHTpPOJIbLHasA padoTa

PeseprHbIil ypok. O600maronmii ypok
o temaM 10 kitacca

PesepBHEIi ypok. Q000NN YPOK
o temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c861fc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MAarHUTHI U UX
B3auMoAecTBHEe. MaruuTHOE mojJe.
BekTop MaruuTHOM MHAYKUMH. JIMHUK
MarHUTHOW UHIYKIHH

MarnuTtHO€e noJjie IPOBOJHUKA C
ToKOM. OnbIT DpcTena.
BzaumopericTBue npoOBOAHUKOB C
TOKOM

JlaGopaTtopHas padora «l3yueHue
MAarHUTHOTO TOJISl KaTYIIKHA C TOKOM»

JlelicTBME MAarHUTHOTO TTOJIS Ha
IPOBOAHUK ¢ TokoM. Cunia Ammnepa.
JlaGopaTtopnas padora
«HccnenoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM»

JlelicTBME MAarHUTHOTO TTOJIS Ha
JBHKYIIYIOCS 3apSKEHHYIO YaCTHUILY.
Cuna Jlopennia. PaGota cuier Jlopenia

OnexTpoMarHuTHas HHAYKIM. [ToTok
BEKTOpa MarHUTHOM uHAyKuuu. IC
WHIYKIUU. 3aKOH JIEKTPOMAarHuTHON
uHaykiuu Papanes

KoanuecTBo 4acoB

Bcero

KonTpoJsbHble
padoThI

Jlara

IIpakTHyeckue
H3y4YeHHUs

padoThI

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmmorexa [JOK
https://m.edsoo0.ru/ff0c9778

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

JlaGopaTtopnas padora
«MccnenoBanue SBICHUS
ANEKTPOMArHUTHOW WHIYKITHID

O06o6maromuii ypok « MarHuTHoe
I10JIC. 3J'I€KTpOMaFHI/ITHaH HUHIAYKOWS

BBoagHasi KOHTpOJIbHAsA padoTa

NHnyKTUBHOCTD. SIBIICHNE
camonHaykiuu. IJIC caMOMHAYKINH.
DHeprusi MarHUTHOTO TOJI KaTYILKH C
TOKOM. DJIEKTPOMArHuTHOE M0JIe

TexHu4eckue yCTporuCcTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHUTBI, HJIEKTPOJABUIaTENb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
MHAYKIMOHHAs 1eYb

CBoOOHBIE MEXaHUYECKHE
KoJjeOanus. ['apmoHHUecKue
KoJieOaHus. Y paBHCHUE
rapMOHUYECKHUX KOJICOaHUIA.
[IpeBpaienue sHEprin

JlabopaTopnas padora
«HccnenoBanne 3aBUCHMOCTH
nepro/ia MajbIX KoJeOaHuii Tpy3a Ha
HUTH OT JUTUHBI HUTH M MAcCChl TPy3a»

Konebarensuprit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHuTHbIE KOJeOaHus B
U/ieaIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHasiorust Mexay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMH KOJIe0aHUSIMU

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

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

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



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

15

16

17

18

19

20

21

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B UI€aTbHOM
KOJIE0ATEIBbHOM KOHTYPE

[IpencraBnenue o 3aTyXarmux
KoyieOaHusIX. BeHY K IeHHBIE
MexaHu4deckue kosjeOanus. Pezonanc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

[lepemennsiit Tok. CUHYcCOMIaTbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JNEUCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPSDKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

Y CTpOUCTBO U IPAKTHUUECKOE
IPUMEHEHNE JJIEKTPUUYECKOrO 3BOHKA,

reHeparopa nNepeMEeHHOr0 TOKa, TUHHUN

QJICKTpoICpcaavd

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanust
3JIEKTPOIHEPTUHU B OBCETHEBHOM
KU3HU

MexaHnyeckue BOJHBI, YCIOBUS
pactpoctpanenus. [lepuoa. CkopocTtb
pacrpoCcTpaHeHUs U JIJTNHA BOJIHBI.
[Tonepeunsie U TPOIOTHHBIC BOJTHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

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

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



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

22
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24
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28

29

30

31

3BykK. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

3H€KTp0MaFHI/ITHBI€ BOJIHBI, UX
cBoiicTBa 1 ckopocTh. [lkama
OJICKTPOMArHUTHBIX BOJIH

[IpuHUUMIIBI paInOCBA3U U
teneBuaeHud. Pa3Butue cpencTs
cBaA3u. Pagnonokanusa

KonTpoasnas padora «Konebanus u
BOJIHBD)

[IpsimonuHeHOE pacnpoCTpaHEHHE
CBeTa B OAHOPOJHOM cpene. TodyeuHbli
HMCTOYHUK cBeTa. JIyd cBeTa

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
cgera. [loctpoenue u3obpakeHuit B
IUIOCKOM 3€epKajie

[Ipenomnenue cera. [loaHoe
BHyTpEeHHEE oTpaxeHnue. IIpenenbHbiin
YI0JI IOJTHOTO BHYTPEHHETO
OTpaKEHUS

JlabopaTropnasi padora «/3mepenue
HOKa3aTessl MPEeTOMIICHUS CTEKIIay

JIunzel. [TocTpoenune n3006pakeHuil B
nuH3e. PopmyJia TOHKOM JIMH3HI.
YBenauyeHue JTUH3bI

JlabopaTopnasi padora
«HccnenoBanue CBOMCTB
M300paKCHHH B JIMH3AX)

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd350

bubmmorexa [JOK
https://m.edsoo.ru/ff0cd4e0

bubmmorexa [JOK
https://m.edsoo.ru/ff0cd 716

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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33

34

35

36

37

38

39

40

41

Hucnepcus ceeta. ClokKHBIN COCTaB
6emoro ceeta. llet. JlabopaTopHasn
padora «Habnronenue qucnepcuu
CBETa»

WuTepdepennus ceera. Audpakius
cBerta. JludpakuronHas peneéTka

ITonepe4HOCTH CBETOBBIX BOJIH.
[Tonspusanus ceera

Ontuyeckue npuOOPsI U yCTPOUCTBA U
yCIIOBHS UX 0€30MacHOr0 IPUMEHEHUS

FpaHI/IIII)I MNPUMCHUMOCTHU
KJIaCCU4YEeCKOUM MexaHukH. [locTynarsl
CIIeIMaIbHON TEOPUH
OTHOCUTEIIbHOCTH

OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH.
3ameJieHre BpEeMEHH B COKpaIlleHUe
JUIMHBI

OHeprus U UMIYJIbC PEISITUBUCTCKOM
yacTULbl. CBSA3b MACChl C SHEPTUEHN U
UMITYJILCOM. DHEPIHUs MOKOS

KonTpoabnast padora «Onruka.
OcHOBBI cIENIMANIBHON TeOpUU
OTHOCUTEJIBHOCTH

®otonsl. Dopmyna [Inanka. Dueprus
Y UMITYJIbC (POTOHA

OTKpbITHE U HCCNIEA0BAHNE
doroaddekra. OnbiTer A. T
CroneroBa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfc68

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf6 0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cfel 6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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49
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3akonsl Ppororddexra. YpaBHeHHE
DitHmTelHa 115 hotodrddekra.
«Kpacnas rpanuna» potosddexra

Jasnenune cBera. OnbiTe! I1. H.
JleOeneBa. XuMHU4ECKOE IEHICTBUE
cBeTa

TexHuueckue ycTponucTBa u
MPAKTHYECKOE MPUMEHEHHE!
dboTosneMeHT, GOTONATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]

Permrenne 3aga4d mo reMe «IJIEMEHTHI
KBAaHTOBOU OIITUKW

Mopens atoma TomcoHa. OnbBITE
Pesepdopna o paccessHuo o-4acTuil.
[InanerapHas Moaenb aToma

IToctynatel bopa

Wznyuenue u nornouieHue GoToHOB
IIpU [IepeX0/ie aTOMa C OJTHOTO YPOBHS
SHEPruu Ha Apyroi. Buasl ciekTpoB

BonxoBrle cBoMcTBa yacTHIl. BoTHEBI
ne bpoita. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYXJIEHHOE U3Ty4YCHHUE

OTKpbITHE paIuOAKTUBHOCTU. OMBITHI
Pezepdopna o onpeaenenuio cocrara
pPaauoOaKTUBHOTO U3TYUYEHUS

CgoiicTBa anbda-, 6era-, ramma-

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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54

55

56

57

u3nydeHus. Bnusaue
PaAMOAaKTUBHOCTH Ha KHUBBIE
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacman.
DNIeKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnaz. 'amma-usnyyenue

OHeprus cBA3U HyKJIOHOB B SIpE.

SInepHble peakuun. S nepHbIi peakTop.

[IpoGnemsl, nepcrneKkTUBHI,
9KOJIOTMYECKUE aCHEKTHI SICPHOI
SHEPreTHKH

OnemeHTapHble YacTULbl. OTKpBITHE
no3uTpoHa. Metopl HaOMIOACHUS U
perucTpanum 3JeMeHTapHbIX YaCTHULL.
Kpyrasiii ctonn «@yHaaMeHTalbHbIE
B3auMoJIercTBU. ENMHCTBO
buznYeCKOil KAPTUHBI MUPa»

Bun 38é3nH0r0 HeOa. Co3Be3aus,
HpKI/Ie 3Bé3I[I)I, IITaHETHI, UX BUIUMOC
newxenne. CoaHeynast cucTeMa

Connue. ConHeuHas aKTHBHOCTD.
Ncrounuk sneprun ConHua u 3BE371

3BE31bI, UX OCHOBHBIC
XapaKTEpUCTUKU. 3BE3/1bI TJIaBHOU
NOCJIE0BATENbHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHBIE
IPEJICTaBICHUS O POUCXOKICHUH U
sBosronu CostHIa U 3BE3]1

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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63

64

65
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Muneunsiii [1yTe — Hama ["anakTuka.
IMTonoxxenue u aerxenue CoyHIIA B
INanaktuxke. 'anaktuku. YEpHbIE IBIPHI
B fAJIpax rajakTUK

Bcenennas. Paz0eranue ragakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBoe U3nydeHHE.
Mertaranaktuka

Hepemmennsie nmpobeMbl aCTpOHOMUHT
HUTorosasi KOHTpPOJIbLHasA padoTa

O6o6maromuii ypok. Pons ¢usnku n
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIMATbHON 1
3THYECKOU cdepax AesTeTbHOCTH
YeloBeKa

O6o6maromuii ypok. Pois 1 Mecto
(GU3UKY U aCTPOHOMUU B
COBPEMEHHOUN HAyYHOUN KapTUHE MUpa

Ob6o6maromuit ypok. Posb
¢u3ngeckoii Teopun B HOpMUPOBAHUA
IpeCTaBICHUN O (PU3NIECKON
KapTHHE MHpa

O6o06maromuii ypok. Mecto
¢u3uUecKoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJICTABICHUN O IPUPOJIC

IToBTOpenue. MarauTtHoe moe.
DNeKTpOMarHuTHasi UHIYKIUs



[ToTOpenue. Ontrka. OCHOBBI

67 CIIeIMaIbHON TEOPUH 1
OTHOCHUTEIILHOCTH
[ToBropenue. KBantoBas ¢uzuka.
68 DJIeMEHTHI aCTPOHOMUU U 1 bubmorexa HOK
P https://m.edsoo.ru/f0d 1784
acTpou3uku

OBILEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08 4 /


https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

®usuka, 10 xkmace/ Msakumes I'.5., byxoBues b.b., Corckuii H.H. nox
penakiuen IlapdentreBoii H.A., AxuuonepHoe oOmectBo «M3gaTenscTBO
«IIpoceernienue»

VYuebnuk: ®duszuka. 11 kmacc: yued. a1t o0meoopa3zoBar. OpraHu3aliuii:
6a3oBeiii U yray6a. ypoBuu/ ['.5. Mskumes, b.b. byxosues / Ilom pen.
H.A.IlapdentseBoii. — M.: [Ipocsemenue, 2024.

CoOopuuk 3anau: Ouzuka. 3agaunuk. 10- 11ki.: yuebHoe mocodbue A. II.
PeivkeBuu. — M.: Jlpoda, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

®dusnka, 10 xmace/ Msakume I.5., byxosuer b.b., Corckuii H.H. non
penakmueri IlapdentoeBoii H.A., AknuonepHoe oOmectBo «M3gaTenscTBO
«IIpocsemenne»

YyeOnuk: @Pwusuka. 11 xrace: yued. mis 006meoopa3oBaT. OpraHU3aIui:
6a3oBbiii U yrayOn. ypoBuu/ I'.5. Mskumen, b.b. ByxoBues / Ilox pen.
H.A.ITapdentseBoii. — M.: [Ipocsenienue, 2024.

Coopnuk 3anau: Ousuka. 3agaynuk. 10- 11ki.: yuebHoe nocodue A. II.
PoimkeBuu. — M.: Jlpoda, 2023.

Bbypo B. A. ®poHTanbHble 3KCIIEpUMEHTAJIbHbIE 3a/laHus MO (DU3HUKE.
[Tocobue mns  yuumrens. — M.: Hlk.IIpecca, 2017.T'opmoa JI. A.
Herpaaunmonnsie ypoku, BHEYpOUHbIE MEpOIpusATUs no ¢usnke: 7-11 kiacchl.
— M.: BAKO, 2016.

Kypnan «Dusuka B LIKOJIE»
Uneun B. A. Ucropus dusuku. — M.: Usmuentp «Axagemus», 2013.
KanempstH C. H. TecroBele 3amaun mo ¢usuke. Mexanuka. — MH.:
«Terpacucremer, 2012.

[lepenbman A. U. 3anumarensHas ¢usuka. B 2-x kaurax. — M.: Hayka,
2012.

TuxomupoBa C. A. ®usnka B IMOCIOBULAX, 3arajkax, Ckazkax. — M.:
[xonbHas [Ipecca, 2012.



TuxomupoBa C. A. Jlumaktudeckuid marepuan 1o ¢duszmke. — M.:

IIpocsemenne, 2016.
®dwusuka B Tabmunax. 7-11 ki / coct. B. A. Opnos. — M.: [Ipoda, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

1. http://genphys.phys.msu.ru - kadenpa obmeit puzuku puzdaxka MI'Y:

MOCOOUS, TPAKTUKYM, IEMOHCTPALIMU

2. http://www.fizika.ru - ¢usuka.py: calt s mOpenojaBaTeneit
yYaIuxcs

3. http://www.fizika.ru/ - ®usmka.ru: Cailt nns mnpenojaBareiei
yYaIuxcs

4. http://fizmir.org/ : Mup ®Ouzuku

5. http://irodov.nm.ru/education.htm/: COopHuku 3amau no Qusuke
MpUMEPAMH U PEIICHUSIMU

6. http://alexlarin.net/egel4.html: Marepuanbl Jis MOATOTOBKH
AK3aMEHy

7. http://reshuege.ru/?redir=1: Marepuainbl 11 MOJATOTOBKH K YK3aMEHY
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