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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXKEHUU M TPEOOBAHMI K pe3ysibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsbl, mpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yu€rom denepanbHOl paboueid MporpaMMbl BOCIHTAHHS U
KOHLICTILIUKA TpernojiaBanusi yueOHoro npeamera «Dusnka» B 00pa3zoBaTENbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoInX OCHOBHBIE
oOpa3oBaTeabHbIE IPOrPAMMBI.

Copepxkanue mnporpaMMmbl 1O (U3MKEe HaAmpaBieHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpu
o0yuyeHnu ux ¢u3uKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEIIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJbTaTaM
oOydeHMs, a TaKKe€ YUYHUTHIBAET HEOOXOJMMOCTh peaau3aludd MEXIPEIMETHBIX
CBA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU YYEOHBbIMH IpeaMeTamMu. B Heil
OTIPE/IETSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro oOLIero
oOpa3oBaHuUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PM3UKHU: JTUYHOCTHEIE,
MeTanpeIMeTHbIC, MpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

e IUIAaHUpPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKU HAa 6a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

e cojepxkaHue yueOHoro npeaMera «@usukay 1mo rojgam oOy4eHusl.

®u3rka Kak Hayka O HauOojee OOHIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. [lIkonbHbIN Kype PU3UKK — CUCTEMOOOPa3yIOIIHi
JUISL €CTECTBEHHO-HAYUHbBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3MUECKUE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHUM, M3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
¢bu3mdyeckorr reorpadueld W acTpoHOMHeEi. lcronap3oBaHWE M AKTHBHOE
npuMeHeHne (GU3MYEeCKUMX 3HAHUW  OMpeNesieT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEpPreTHKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEeHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOWMCTBAMU WU JIPYTHUX.
W3ydyenue ¢Gu3MKHM BHOCHT OCHOBHOW BKJIaJA B (POPMHUPOBAHUE E€CTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OO0ydaromuxcs, B (GOpPMHUPOBAHUE YMEHHMN MPUMEHATH
HAy4HbIA METO/I MO3HAHUSI IPY BBIIOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca Qusuku Uit YpOBHSI CpelHero oOiiero oOpa3oBaHUs
MOJIOKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
OCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3zesioB (hU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Mmarepuan Kypca (HU3UKA
o0ObeMHEH BOKPYr (Qu3MyUecKux Teopuid. Begymum B Kypce sBIsSIeTCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanusi mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (DU3NIECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTHUYECKUX TPHUIOKCHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paloOHAIBHOTO MPUPOIOTIONB30BAHUS M DKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpETHETOo OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeOpUH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYype MOCTPOCHUS (PU3UUYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  IMPEACTABICHUSAX O TMPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YyYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (U3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHUYECKHUX
NpakTUYeCKUX paboT. BeiieneHrne B yka3aHHOM IepedHe JIabOpaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX W KauyeCTBEHHBIX
3anay. [Ipu 3TOM AJyig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJIAIONINE TPUMEHSATh U3YYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfesia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbIX pa3zesnoB. [ KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
0OBsSICHEHHE TPOTEKaHUS (U3MUYECKHX SBJICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHusl JOJKEH U3ydaThCsl B YCIOBUSIX
MpEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere (pu3uku MOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyJOBaHWE Il BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o GU3NKE YICHHUECKHX MPAKTHYECKUX PaOdO0T U JEMOHCTPAIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUTIOM MUHUMAJIBHOM JOCTAaTOYHOCTH H  OOCCICYHMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B MporpaMMe 10 (U3WKE KIFYEBBIX JIEMOHCTpAIUil s
UCCJICIOBAHMUSI  W3Y4YaeMBbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE ISl YUYEHUUYECKUX MPAKTUYECKUX padoT
dbopMupyeTCcss B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydJalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3HUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (¢dopMHpOBaHHE HMHTEpECa W CTpeMJIeHHS OOydYarouuxcsi K HayqYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (GopMHpPOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yYeHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

o ¢dopMHpOBaHWE YMEHHA OOBICHITH SIBICHHS C HCIOJb30BAaHUEM
(bur3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (dopMHpOBaHHE TIPEACTABICHUA O POIM (U3MKHU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeIyIomuX 3a1a4 B

npolecce u3yYeHust Kypca (U3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TpPUOOpETeHHE  CHUCTEMbl  3HaHUA 00  0o0mUX  (PU3HYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJItOUas MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

o ¢dopMHpOBaHWE YMEHHH TPUMEHATh TEOPETUUYECKHE 3HAHUS IS
OoOBbsiCHEHUS (PU3WYECKUX SABJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIICHHs] pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nYecKoil MOJAENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3MIECKOr MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHHE (PU3MYECKUX OCHOB W MPHUHITUIIOB JCHCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIaJICHUE METOJIAMU CaMOCTOATENHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu uHPOpMaIuu,
OIPEJENICHHS] JTOCTOBEPHOCTHU MOYYEHHOTO pPe3yJIbTaTa;

e CO3JaHHE YCJIOBUU JJI1 PA3BUTUS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha ypPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennaraempiii B mporpamMmme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX PAOO0T SBISIETCS PEKOMEHJIOBAaHHBIM, YUYHTENIb JelacT BBIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HWHIUBUAYAIBHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznen 1. ®u3nuka u MeTOAbI HAYYHOI'0 NO3HAHUS

®usnka — Hayka O mpupone. HaydHble METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Ponb JSKCrepuMeHTa M TEOPUM B IPOLECCE TO3HAHUS IPUPOABI.
OKCHEepUMEHT B (PUBHKE.

MopnenupoBanue (uU3MUeCKuX SIBIEHUN U mpoueccoB. HayuHble rumoTessl.
®u3nyeckue 3aKOHbI U TEOpUH. ['paHHIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSL.

Ponb u mecTto ¢uszuku B GOpMHUPOBAHUU COBPEMEHHOM HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN JAEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBele W UHU(PPOBBIE H3MEPUTEIBbHBIE TPHOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeHSISE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuajbHOW TOUKH, UX MPOEKIMM Ha OCH CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJMHENHHOE JBIkKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, NYyTH U NEPEMEIICHUA
MaTepUasbHONW TOYKUA OT BPEMEHH.

CBoOonHoOe najzieHue. Y CKopeHrue CBOOOIHOTO MaIeHUsI.

KpuBonuneitnoe  aBrmkeHue. [IBukeHHE  MaTepUAIBHOM  TOYKH 1O
OKPYXHOCTH C MMOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAs
ckopoctk. [lepron 1 wacrora obparnieHus. [leHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
JBH)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEpeaauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHMUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30HTANBHO.



N3mepenune yckopeHus CBOOOHOTO MaAeHUS.

Hanpapnenue CKOpoCcTH pHu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, NPOWIECHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue aBuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa
IUI MaTepUaJbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buanl TpeHus (moxosi, ckoyibkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKEHUU TEJa B KUJIKOCTH WIIH Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO oOcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOALIMIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHEPUUH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHne CuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHUH.

CpaBHeHUME CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Ile, oT ux aedopMarium.

HccnenoBanne yclOBHM pPaBHOBECHS TBEPAOTO TEJNA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

NmMnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl M1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHeprusi MarepuajibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenunanbHas SHEprusl. [ToTeHumanbHast SHEprus YIPyTO
neopMUpPOBAaHHOW  TIPYXKHHBL.  [loTeHIMambHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIH.

IToTenumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOWCTBA M NMPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUNU B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJHWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paszpgen 3. Mouieky/isspHasi (pM3UKa U TEPMOJAMHAMUKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETHUYECKON TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BellecTBa. MOJenn CTPOEHHUs Ta30B, XUIKOCTEU U
TBEPBIX T€A U OOBICHEHNE CBOWCTB BEUIECTBA HA OCHOBE 3TUX MoJenei. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmnepatypa u e€ uzMmepenue. lllkana temmneparyp
Llenbcus.



Mopens  unpeanpHOoro rasza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaTbHOTO ra3a. AOCOINIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKEeHMs dYacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
nzo0bapa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUS.

Mognens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILLIECTBOBAaHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOTY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MHJICaJbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHss dHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U crocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padbota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCeHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TeMI0Thl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatuMocTh PO1IECCOB B MIPUPOJIE.

TermmoBble  MamumHbl.  [IpuHOMIBI  AEHCTBUSA  TEIUIOBBIX — MAIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEIUIOBBIX MamnHax. KodpGhUIMEeHT Moie3Horo
neiictBust tersoBo mammubl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JENCTBUSA. DKOJIOTUYECKHE MPOOIEMBI TEIIOAHEPTETUKH.



TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3AyXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOHUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcrnapenue u kunenue. AOGCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTU3aIus. Y IeabHasl TerioTa miasienus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHUCJIE HAHOMATepUaloB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne mpy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3mepenre 0THOCUTENBLHON BIIa)KHOCTU BO3AYXa.

Pa3znen 4. DjekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OneKkTpu3anust Tel. OJIEKTPUYECKHH 3apAn. JBa BuAa DIEKTPUYECKUX
3apsaaoB. IIpOBOOHUKH, IOUAJIEKTPUKU M TNOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. TodeuHbIl 3JIEKTPUUYECKHAN 3apsI.
Onektpuueckoe mone. Hanpsok€HHOCTh  dnexkTpuyeckoro mnonsd.  [IpuHuun



CYHEPHO3ULIUNA DIEKTPUYECKUX IosieH. JIMHUKM HaNnpsHKEHHOCTH AJIEKTPUYECKOTO
HOJIAL.

PaGora cun  anektpocratudeckoro  mosst.  I[lorenuwman.  PasHocTh
MOTEHUHUAIOB. [IpOBOJHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JludnexTpuyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpa.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIIEKTPOMETp, DJJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYLIECTBOBAHUS DIIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJIIEHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTH
ANEKTPUUYECKOTO TOKA.

DNEeKTPOJABWXKYILAsA CWIA U BHYTPEHHEE COINPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOI) 3JIeKTpUyecKoi 1enu. KopoTkoe 3aMbIKaHueE.

DOneKkTpoHHAass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITyYKOB.

ITomynpoBOIHHKWY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Lazma.

TexHuyecknue yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MIPHOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OIYIPOBOIHUKOBBII 110/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUTOLIaI MONIEPEYHOI0 CEYEHUsS U MaTepHaIa.

CmemaHHOE COeTMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JIEKTPOIABWXKYIIEeH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMemaHHOro0 COEINHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmtoienue snexrpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kiiacce ocymIecTBIISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MAaTE€MaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3yYEHHEM METOAOB HAay4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl YpaBHEHHH, JIMHEWHas (YHKIHA,
napabona, runepoosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUIECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJAMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mMexaHudeckoe BUKEHHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SBIICHUS B KUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS HUCCOIUAINS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIb BHYTPEHHETO
cropaHwusi, mapoBas TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAaHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPONPHOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DJIEKTPOHATPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. DinekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKUUA

[TocrossHHble ~ MarHuThl.  B3aumojaelcTBUE  TMOCTOSHHBIX ~ MarHWTOB.
MarnutHoe mnone. Bexkrop marHuTHOM uWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX MOJIeW. JIMHMM MarHuTHOM WHAYKUMU. KapThHa JNWMHUKA MAarHUTHOU
UHYKIHUH MOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JIe TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUH
MarHuTHOTO TOJISI JUIMHHOTO TPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIbIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TokoM. OmnbIT OpcTeaa. BzanmoelicTBue npoBOJHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBiieHUE. J|BH>KEHNE 3apsKEHHOW YaCTUIIBI
B OJTHOPOJITHOM MarHUTHOM Iojie. PaGoTa cuisl Jlopenna.

SIBiieHME 3JIEKTPOMArHUTHOM MHAYKOUM. [lOoTOK BEekTOpa MarHUTHOU
UHIYKIUKA. OJEKTPOABIIKYINAsS CHJIa WHAYKIUMUA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Qapanes.

BuxpeBoe nayekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CWIa HWHIYKIHH B
IPOBOJIHUKE, JBUKYLIEMCS IOCTYIATEIBHO B OJTHOPOITHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHaykTMBHOCTE.  SIBIEHME CaMOMHIAYKLIMH. OJEKTPOABIKYLIAs CHJIA
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckre YCTpONUCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbIC
MAarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIuHWY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHOW UHAYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTb 3JIEKTPOJBIXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

N3ydeHrie MarHUuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA MNOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. Kosedoanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1€0AHUA

KonebarenbHas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonnyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KojleOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4eCKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBpanienue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATPHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyXxarolmux KojaeOaHusX. BeIHYK/IeHHbIE MEXaHUUECKUE
KoJjebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

ITepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMUTYJHOE W JACHCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DIECKTPUIECKOM
SHEPIUM. JKOJIOTMYECKUE PUCKHU TPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
KCMOJIb30BAHUSA 3JIEKTPOIHEPIUU B TIOBCEAHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYeCKU MasiTHUK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabOmronenue pezonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCIEIOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEepeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJIbIX KOJIEOAHUMN Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

UccnenoBanre MNEepeMEHHOr0 TOKa B LEMH W3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAzZHUMHbLE 80IHbL

Mexanuueckue BOJIHBIL, yCIOBUsS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurtepdepenius u aiudpaxius MEeXaHU4eCKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYCHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoii BoiHe. CBoiicTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpHu3anus, TuQpaKus,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHNE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TeNEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckre yCTpPOWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas AUMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpaxkeHus: ¥ MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natepdepeHunu 1 1uppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
pesioMIICHHE, ospu3aius, AUppaKiys, HHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToyeyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenue nzoOpakeHuil B
TJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L[Ber.

ColOuparomie U pacceuBarome JuH3bl. ToHkas auH3a. DOKyCcHOE
pacCTOsIHME W ONTHYECKas cuja TOHKOM nuH3bL. [locTpoeHune m300pakeHui B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JHH3BI. YBEITUYECHUE,
JlaBa€MO€E JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmnus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOmOIEHUS MaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakiuuonHas pemeérka. YcCIoBUE HaOIIOIEHUS
[JIABHBIX ~MaKCUMYMOB TIpM TaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuecknue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, TPOEKIIMOHHBIN afmapaT, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OMTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACOPOCTPAHEHUE, OTPAKEHHE M NPEIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHuE. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOMNa.

Habmronenne natepdepeHInu cBeTa.

Habmronenune nudpakiuu cBera.

HaOnronenue aucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBI0 THPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopmusie padomul



N3mepenue nokaszaresns NpeIOMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKCHHI B JTMH3AX.
HaOmronenue aucnepcuu cBera.

Pa3jnesn 6. OcHOBBI cieNNAJIbHON TEOPUU OTHOCUTEJIbHOCTH
I'panunpl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICLIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOMYJISI CKOPOCTHU
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIIbHOCTH DUHILTENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPrUEN U UMITYJIBCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIrUs
IIOKOS.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®dortonsl. opmyna [Tnanka cBs3u HEeprur GOTOHA C €0 YaCTOTOW. DHEPTHUs
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gorodddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DunmTeitHa s poTodpdexra. «KpacHas rpanuna»

dhoroaddexra.

JlaBnenue ceeta. Onwithl I1. H. JleGenena.

XUMHUYECKOE JICUCTBHUE CBETA.

TexHuueckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuMK, COTHEUHAs: OaTapesi, CBETOUO.

Jlemoncmpayuu

®otordh(DHeKT Ha YCTAaHOBKE ¢ IIMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHeHTHEro GpoTodddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIl.
[Lmanerapnas moxpens aroma. Iloctynatrel bopa. M3nydenue u moryomieHue
(OTOHOB MpU MEPexXo/ie aroMa C OJHOIO YPOBHSI SHEPrUM Ha Apyrou. Bumsl
criekTpoB. CHEKTp ypOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHoBbIe cBolicTBa yactull. Bosusl ne bpoiisa. KopnyckyJisipHO-BOJTHOBOM
Tyaau3M.

CnoOHTaHHOE U BBIHYX/JICHHOE U3JIyYCHHE.

TexHnueckne YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HaOmronenue muHeyaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBolictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BnusiHne paagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sajapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnan. ['amma-
M3JIly4eHre. 3aKOH paJuO0aKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledexT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 sIEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl U MEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI SIACPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOAEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMOoJielcTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM GoTorpadusim).

Pa3zpgesn 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otansl pa3BATHS acTpoHOMUU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAYEHNE
aCTPOHOMMUM.

Bun 3Bé3gHoro HebOa. Co3Be3qusi, sipkue 3BE3MbI, IJIAHETHI, UX BUAMMOE
JBUKEHUE.

Conneynas cucrema.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHeprum CoyiHIIA W 3BE3L.
3BE31bl, UX OCHOBHBIE XAPAKTEPUCTUKH. JlMarpaMMa «CHEKTPAJIbHBIA Kilacc —
CBETUMOCTB». 3BE37bl TJIaBHOM MOCIEIOBATENIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TIJIaBHOM MOCIEN0OBAaTENbHOCTU. BHYTpeHHee cTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUHU U 3Bosonuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIAa B
INanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpe/IeTICHUS MOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, muiranet, Mieanoro Ilytu.

Oo6o0maromniee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeIbHOCTH YelIOBeKa, POiib U MEeCTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUH KapTUHE MHpPA, POJIb PU3NUYECKON TEOPHUH
B (opMHUpOBaHMM TMPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3MYeCcKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TuUmoresa, (u3nMyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHHE CHUCTEMBI YpPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCHU KOOPAMHAT, CJIO0KEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMH, NPU3HAKK TMOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHNE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SABICHHUS B JKMBOW MPHUPOAE, KoJjeOaTellbHbIe
JIBUKEHUS B )KUBOM MPUPOJE, ONTUYECKUE SBJIECHUS B )KUBOW IIPUPOJIE, NECUCTBUE
paanay Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



l'eoepaghua: marHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texuonocus: NWMHUAMA DJIEKTPOIEpENAd, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€Yb, pajaap, pPaJUONPUEMHHK, TEJIEBU3OP,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIllmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PusnMka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBaHus (0a30BbIi YPOBEHB) JOIAKHO OOECIEUUTH JOCTUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINHHOCTHBIE PE3VYJIBTATHI

JInyHOCTHBIE PE3YyIbTAThl OCBOCHUSI YyUeOHOro npeamMera «Ou3nkay T0IKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITa M OMbITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEIIBHOM JESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYEIIOBEUCCKUX  T'YMAHUCTHYECKHX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEILHOCTh B MHTEpECaX TIPakIaHCKOIO
oO1ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHONW OpPraHU3aIINH;

YMEHHME B3aUMOJCHCTBOBATH C COIUAIbHBIMA MHCTUTYTAMHU B COOTBETCTBHUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOU U BOJOHTEPCKOMN AESATEILHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS:

c(hopMHUPOBAHHOCTH POCCUICKOM rpaX1aHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh Ha MOpPaJbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOTO TBOPUECTBA,
npucyIiero Gu3nIecKo HayKe;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITEbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3HUKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUI B OKPY’KAOIIEH CPEJE HA OCHOBE
3HAHHU LEJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus: (UMK  OCYUIECTBISATh  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh MHAWBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3zoBble Jornyeckue NeiicTBUA:
CaMOCTOSITETbHO  (OpPMyIHpPOBaTh W AKTYaJIU3UPOBaTh  MPOOJIEeMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpPENEHATh LENU ACATEIIBHOCTH, 3aJaBaTh IApAMETPbl M KPUTEPUU UX
JTOCTHXKECHUS,
BBISIBJISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(U3HYECKUX SBIICHUSIX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMBbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepUalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEI B JICITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU NOCHEACTBUM AEATEIBHOCTH,
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUU KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOIMEN, KIFOYEBBIMU MOHATUSIMHU U METOJAMU
(bu3nYecKoi HayKH;



BJIQJIETh HABBIKAMU y4E€OHO-HCCIIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 0051aCcTH (DU3UKHU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/ay (PU3MYECKOro COJAEpkKaHUs, NPUMEHEHUIO Pa3IMYHBIX
METO/IOB [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETAlMK, TNPeoOpa30OBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJM3UpPOBaTh 3ajaavy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TOJYYEHHBbIE B XOJE pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3aJaul B 0Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLIECHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA TI0 (U3MKE B TPAKTUYECKYIO 001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMHU MOJy4YeHUs HH(POpManuu (U3HUUECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IOWCK, aHAJM3,
CHUCTEMAaTH3alMI0 U HWHTEpIpeTalui0 MHPOpMAIMU Pa3IMYHBIX BHUIOB U (hopm
IpEeJICTaBIICHUS;

OLICHMBATh JJOCTOBEPHOCTh UH(POpPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AlIMOHHBIX
3ajay ¢ coOmofeHueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
MH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COIEpX aHUs B pa3iMuHbIX ¢dopMaTax c
y4€TOM Ha3HAUYEeHHs MH(OpPMAIUU U 1IeJIEBON ayJUTOPUH, BHIOUPAsi ONTUMAIbHYIO
(dbopmMy IpeaCTaBICHUs U BU3yaIU3alUu.

KoMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NelCTBUA:
OCYIIECTBIIATh OOIIEHNUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOM JI€ATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallud M  CMAr4arh
KOH(DJIUKTBIL;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJCTB;

ITIOHMMATh U HMCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYaJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0TO YiI€Ha KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrpeensiTh pojid ¢ Y4€TOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHJIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEW C MO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHMBepcaJbHbIe YueOHbIe AeliCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO OCYLIECTBJISATh MMO3HABATENIbHYIO JIEITEIbHOCTh B 00JAaCTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX W KAYECTBEHHBIX
3a]1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEAMOYTEHUM;

J1aBaTh OILICHKY HOBBIM CUTYAaIUsIM;

pacuIupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHUI;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBATh e€ro, Oparh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 001acTH
(bU3UKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEbHBIN U KyJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HABBIKAMM  IIO3HABATEIbHOM  pEeQUIeKCMM KAk  OCO3HaHHUS
COBEpIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHU;

UCIIOJIb30BaTh MPUEMBI peiIeKCUM IJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pelieHus;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUs IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHI JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TIPU aHajdu3e pe3yJIbTaToB
JESITETbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTpamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOmiero oOpa3oBaHHs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, MpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPaBIEHUS Pa3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOUN cdephl,
ObITh YBEPEHHBIM B ceO€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAaMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCThb aJalTUPOBATHCA K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALlUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HWHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOHMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIbHOCTH JIOJIEH;

VUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKHX MOJIENeil:
MaTepHalibHasi TOUKa, MHEepIUalbHas cucTeMa oTcuéra, abCOoNMIOTHO TBEPAOE TEIIO,
WJICANIBHBIN Ta3, MOJIEIIM CTPOCHHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelIeHn: (PU3NIECKUX 33714,

pacno3HaBaTh (pU3MYECKUe SABJICHUS (MPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMSI BEUIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TAJieHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBUE Tel, Tuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHUH (OXJIAXKIAECHUH ), TETIJIOBOE
paBHOBECHUE, MCIIAPEHHE, KOHICHCALMs, IUIABICHUE, KPUCTALIM3ALMs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS I'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus TeJl, B3aUMOJECHCTBHE 3aps10B;

ONKCHIBATh MEXaHWYECKOE JBUKEHHE, HCIOJNIb3ys (PU3MUeCKHe BETUUYHHBI:
KOOpAMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIUs, NOTECHUNAIBbHAS JYHEPTUS, MEXaHUYECKas
paboTa, MeXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABHIBHO TPAKTOBATh
(bu3NYeCKUl CMBICIT HCIHOJB3YEMBIX BEJIWYMH, HUX OOO3HAYEHHS W E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBHIC SIBICHUS,
UCHOJNB3ysl (U3MYECKHE BEJIUYMHBI: JaBIIEHUWE Ta3a, TeMIepaTrypa, CpeaHss
KMHETUYECKAs] SHEPrUsl XaOTHUYECKOTO ABUYKEHHS MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIUIOBOTO JIBUrareis; MNpH ONUCAaHUU
NPaBWIBHO TPAKTOBAaTh (U3WYECKUH CMBICI HCHOIb3YyEMbIX BEIMYMH, HX
0o00O3HAaUeHUsT W EAWHMIIBI, HaXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIUUMHBI: JIEKTPUUECKUN 3aps,
AIEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHULBI; YKa3blBaTb (OPMYIJIbI, CBSA3BIBAIOIIUE
JaHHYIO (PU3MUYECKYIO BETUUUHY C JPYTMMH BETUUMHAMU;

aHANMM3UPOBATh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPruMHU, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MEepBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyisloHa, nmpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh yCJIOBHsS HUX O€30MaCHOTO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI O HCCIENOBAaHUIO (PU3MYECKHX SBICHUU U
MPOLECCOB C HCMOJIb30BAaHUEM MPSAMBIX UM KOCBEHHBIX W3MEpPEHUH, MpPU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Yy4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OpYyJIOBaHUs, MPOBOJUTH OMNBIT U
(hopmyIHpoOBaTH BEIBO/IHI,

OCYIIECTBIISTh MPSIMbIE U KOCBEHHbIE N3MEPEHUS] (PU3NUECKUX BEJIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIy  (QU3NYECKUMH  BEIWYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYHMH B
BUJIE TAOJIUII U TPpaUKOB, A€NaTh BHIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOroAaTh mpaBuiia 0€30MacHOr0 Tpyda MpPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIIEeOBATeNIbCKOM U MPOEKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opyI0BaHUS;

pemarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUAIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHUE BEIWYUHBI U (HOPMYJIBI,
HEOOXOUMbIC ISl €€ pellleHus, MPOBOAUTHh PACUEThl W OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUCHUS (PU3NUECKOMN BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXACHUN C OMOpod Ha W3y4YEHHBbIC 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzudecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(MOpMAIUK, TOJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX H 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHWE IPOLECCOB OKPYXKAIOLIEr0 MHUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

HCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTU MpU OOpaIeHUuH ¢ NpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOIIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEJICHHS B OKPYXKAIOIEH cpelie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYyNIMbl, PAIMOHAIBHO pACHpPENesITh OOSI3aHHOCTH H
IJIAHUPOBATH JICATEIBLHOCTh B HECTAHJAPTHBIX CUTYAIMSIX, aJ€KBAaTHO OIIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMON MPOOIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AECATEIbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIieHuH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATHh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, JJEKTPOMArHUTHAsE WHAYKIUS, JACHCTBHE MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJeOaHUsS U
BOJIHBI, IPSIMOJIMHEWHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHius, audpaknus W TNONApU3alUs CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE aBlIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W MCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATb H3YYCHHBIC CBOMCTBaA BCIICCTBA (BJ'IGI(TpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3Yyd (PU3UUYECKUE BEIUYUHBI:
DNEKTPUYECKUHN 3apsij, CHJIA TOKA, DJEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKLIHUST MarHATHOrO Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTD
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHui, (OKYCHOE pacCTOsHUE U
ONTHYECKas] CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUYE€HHs M €JAUHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA H MPOLECCHI, HCIOJIb3Ys
(¢u3nyYecKrue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DUIUUYECKUN CMBICI
HCIIOJB3YEMbIX BEJIWYMH, MX O0O3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUINHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBICHUS, UCIOJB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0OBATEILHOTO U MapalIeIbHOTO
COEMHEHUS TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKINH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODiHIITEHa mns pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4uCia, moctyiaTel bopa,
3aKOH PAJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOEe BBIPAXKEHUE U YyCIOBUA (TpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONpENEATh HAMPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI IO HCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Yy4yeOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(hopmyIHpoOBaTH BEIBO/IHI,

OCYIIECTBIIATh MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3UIECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCMOJIb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B BHJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroAaTh MpaBuiia 0€30MacHOr0 Tpyda MPU MPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKON W TPOSKTHOU
JESTENBHOCTA C HCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opyI0BaHUS;

pemarb pacy€THbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCITOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOUMbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEAIbHOCTD
HOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEMUUHBI;

pemaTh KaYECTBEHHBIE 33/1a4i: BBICTPAaUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C ONOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCcKHe SBICHNUS,

UCMOJb30BaTh ~ HpPU  pPELIEHMM  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU
Y TPEICTaBIICHU YYEOHOW M HAay4YHO-NOMYJSIpHOU MHPOpMaLUHU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOrO HUCIOIb30BaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHur ¢ IpubopaMu U TEXHUUYECKUMHU
yCTPOMCTBAaMHU, JUIsl COXPAHEHUS 3/I0POBBS U COOIOJEHUSI HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpYyIIE€ C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPyNNbl, pPAaLMOHAIBHO PpacCHpeleNsTh O0O0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uugpoBbIe
Ne i/m P Konrpoabubie | TlpakTuyecku (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI e padoThlI
pecypcbl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O 1IO3HAHUSA
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
but6mmoreka [JOK
2.1 Kunemartka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Humantka / https://m.edsoo.ru/7f41bf72
bub6nuorexka [JOK
23 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 | hitps://m.edsoo. ru/7f41 bE72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmuotexa LIOK
' TEOpHUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOHMHAMHKH 10 ! https://m.edsoo.ru/7f41b£72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bu6nuoreka [IOK

@Da30BbIe NEPEXOIBI

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




Hroro no pazgeny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6nmoreka [JOK
4.1 DeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosAHHBIN 3JIEKTPUYECKUM TOK. TOKH B bubmuorexa [JOK
4.2 12
PA3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOAUHAMUKA
11 MarunuTtHO€ noje. IIeKTPOMarHuTHAS 1 ) 3 bu6mmoteka [IOK
' WHIYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHu4ecKHe U JIEKTPOMArHuTHbIE 9 1 bu6mmoteka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
57 MexaHn4ecKkue U 3J€KTPOMArHUTHBIE 5 1 bubnuoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [{OK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIIMAJILHOM TEOPUU 4 1 bubnuorexa [JOK
OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DIIeMEHTbI KBAHTOBOW ONTUKHU 6 bubmorexa IOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [JOK

4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
4.3 A 5
TOMHOE SO https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no pasneny 7
Pa3nesn 6. OBOBILIAIOILIEE IOBTOPEHHUE

6.1 Obobmaromee nosTopenne 4 }]?‘:[Ifsj?/l;lrf::l(sigrou/lgf4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
mu(ppoBbIe
Nen/m | Tema ypoka Kontpoasubie | IlpakTHyecku
Bcero o0pa3oBaTe/bHbIE
padoTbI e padoThbI
pecypchl

1 ®uznka — Hayka o npupoje. Hayunsie | bubnuorexa [JOK
METO/IbI TO3HAHUS OKPYKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Pornb u mecto pusuku B hopmMupoBaHUU

2 COBPEMEHHOM i)a YHOU K(E IT)I/IHIF; MHpa, B 1 bubmmorexa [JOK

p . Y P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETHHOCTH JIIOIeH
MexaHnueckoe JBHKEHUE.

3 OTHOCHTEITBHOCTh MEXaHUIECKOTO 1 bubmuoreka [JOK
nerkeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUe

4 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE 1 brbamorexa LOK

proe 1p https://m_.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE 1 bu6nuorexa [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoboaHOe nazieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39¢cc

7 Kpusonuneiinoe neuxenue. [IBuxeHne 1 bubnnorexa [JOK
MaTepUAIbHON TOUKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuntun oTHOCUTENBEHOCTH [ anmuiest.

8 Nuepumansubie cuctemsl otcueta. [lepBroiit 1 brbmmorexa LOK

prt P https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA

9 Macca tena. Cuna. [IpuHnun cynepno3uiuu 1 bubnuorexa [JOK




cui. Bropoii 3akon HerotoHa jjist
MAaTepHATbHON TOYKHU

https://m.edsoo.ru/ff0c3be8

10 Tpernii 3axkoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubnnorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHUpHOTO TsiroTeHus. Cuia bubnnorexa [JOK
TshKecTu. IlepBas kocMHuUueckast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yupy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent tpenus. Cuna
13 COII OTI:IBJ'ICHI/UI I %)/I(annmeHHTinena B bubnnorexa LIOK
P P https://m.edsoo.ru/ff0c3{76
KUJKOCTH WIH rase
[locTynarenbHOE U BpamnaTesibHOE
14 JBUKCHHUE a0COTIOTHO TBEPAOTO TEA. bubnnorexa [JOK
MowmenT cuisl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
NmMnynbsc MaTepralibHONW TOUKHU, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. MIMITynbC cumbl. bub6nuoreka [IOK
3aKOH COXpaHEHMsI UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pa6ota u mourHocThs cuiibl. Kunernueckas
16 SHEprus MarepuaibHoi Touku. Teopema 00 brbmmorexa [TOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOU SHEPTUU
[TorenumansHas sHeprud. [loTeHnmansHas
17 SHEprus ynpyro nehopMUpOBaHHOMN bubnuorexa [JOK
npyxuHbl. [loTeHIMaIbHAS SHEPrUs Tena https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
18 TloTeHaabpHBIE M HETIOTEHIINAILHEIE CHJIEI. bu6mmoreka [JOK

CBs13b pabOTHI HEMOTCHIIMAIBHBIX CHII C

https://m.edsoo.ru/ff0c478¢




H3MEHEHHEM MEXaHUYECKOM QHCPIrun
CHCTEMBEI Tell. 3aKOH COXpaHCHUA
MEXaHUYEeCKOM SHEPTrHUun

19

JlabopaTopHas pabota «VccinenoBanue
CBs3HU pa6OTBI CHJIbI C UBMCHCHUECM
MEXaHUYECKOHW SHEPTHUHU Tella Ha IpuMepe
PaCTSDKEHHUS PE3UHOBOTO KI'yTa)

20

KonrponsHas padora no Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE OJI0KEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Anddysus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABHKEHUS U B3aUMOJICHUCTBUS
YacTHUll BeuecTsa. Moienu CTpoeHus ra3os,
YKUAJIKOCTEN U TBEPJBIX TEI

23

Macca monekyin. KonndecTBo BemiecTsa.
[TocTostHHass ABoraapo

24

TemnoBoe paBHOBecue. Temrmeparypa u eé
m3mepenue. [lkana remnepatyp Llenscus

25

Wneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TeMiepaTrypa Kak Mepa
CpPEeHEH KUHETUYECKON YHEPTUU JBUKECHUS
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Knaneiipona

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH /lanmpToHa. ['a30BEIC 3aKOHEI

28

JlabopatopHas padota «VccnenoBanue




3dBUCUMOCTH MCKIAY IIapaMCTpaMHn
COCTOsIHHUS pa3pCKECHHOI'O rasa»

H3onporieccel B naeanbHOM ra3e u ux

bu6mmoreka [{OK

29
rpadguvecKoe mpecTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TepMOAUHAMUYECKON
30 CUCTEMBI M CIIOCOOBI €€ U3MCHCHHUS. bubmuoreka [JOK
KonnuecTBo termnorel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOI'O UAEAIBHOIO rasa
31 Bupael reruionepenaun bubmmorexa [JOK
g pes https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEIIOEMKOCTH BEILIECTBA.
32 KonugecTBo TEIIOTHI IIpHU TEIUIONEpEAaYe bubmmorexa LIOK
. p peaade. https://m.edsoo.ru/ff0c5¢36
AJnabaTHBIN MpoI1iecc
1 IlepBrlii 3aKOH TEPMOAVMHAMUKH U €TI0 bub6nuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
14 HeoOpaTUMOCTh MpOLIEeCCOB B MPUPOJIE. bubnnorexa [JOK
BTopoii 3aKk0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteust u KII/I TenmoBoit bu6mmoreka [IOK
MAaIlWHBI https://m.edsoo.ru/ff0c600a
36 wuxn Kapno u ero KIIJ]
37 DKOJ0ruuecKue mpooseMbl
TEIUIOHEPTETUKHI
13 O6o6maromuit ypok «MounekymsipHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6938
Kontponbhas pabota mo teme
39 «MonekynsapHas ¢pusznka. OCHOBBI bubmorexa HOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI»
40 [TapooOpa3oBaHue U KOHICHCAITHS. bu6mmoreka [JOK




I/IcnapeHHe 1 KHUIICHHUC

https://m.edsoo.ru/ff0c63b6

AOCONIOTHASA M OTHOCUTEIIbHAS BJIAXKHOCTE

bu6mmorexa [JOK

41
Bo3ayxa. HaceileHHslil nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckue u
4 amopdHbIe Tena. AHU30TPOIUS CBOMCTB bubnnorexa [JOK
KpucTauioB. JKuIKue KpUCTaJLIbIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHalbl
43 [lnnaBnenue u Kpuctaymsauus. Y AeibHas bubnnorexa [JOK
TeruioTa mnasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 VYpaBHeHuUE TEIJIOBOro OaaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIEKTPUIECKUH 3apsi. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKY, TUDTEKTPUKH U
46 H(I))JI MIPOBOHUKH 3aK(l:))H COXpaHEHUS bubmotera [JOK
YIPOBOA ) P https://m.edsoo.ru/ff0c6bce
3JEKTPUUECKOTO 3apsiaa
47 B3anmopeiictBue 3apsanoB. 3akoH KynoHa. bubnuorexa [JOK
TodeuHbIi JIEKTPUUYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsoxk€HHOCTB 3JIEKTPUYECKOTO MOJIs.
48 [IpuHIUI cynepno3uuuu MEKTPUIECKUX bubmorexa HOK
P \,H P B .. P https://m.edsoo.ru/ff0c6df2
nosieit. JIuaum HanpsHKEHHOCTH
Pabota cuit 3IeKTpOCTaTUIECKOTO OIS, bubmmoreka [JOK
49
[Torenmman. Pa3HOCTh MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUATIEKTPUKU B
50 3J'IpeKT OCTaTHYECKOM nT;)I?le bubmorexa HOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckast IPOHUIIAEMOCTD
" bubmmoreka [JOK
51 OnexrpoémkocTs. KonneHcarop i

https://m.edsoo.ru/ff0c7126




BHCKTpOéMKOCTB IIJIOCKOT'O KOHACHCATOpPA.

bu6mmoreka [{OK

32 DHeprus 3apssKeHHOTO KOHZIEHCATOpa https://m.edsoo.ru/ff0c72¢0

53 JlabopartopHas padora "M3mepenue |
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIIMTT NEHCTBUS U IPUMEHEHUE

54 KOH/IEHCATOPOB, KOMMMPOBAJILHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3ammTa. 3a3eMIIeHUE IEKTPOIIPHOOPOB
DNEeKTPUYECKUM TOK, YCIOBHS €T0
cymectBoBanus. [locrosiuubiit Tok. Cuna

> toka. Hanpspkenne. ConpoTuBieHne. 3aKoH
OmMa jy1st yyacTka 1enu
[TocnenoBarenbHoOE, MapaiesibHOE,

56 CMEUIaHHOE COEUHEHUE TPOBOIHUKOB. 0.5 bubnnorexa [JOK
JlabopartopHas pabora «3ydenue https://m.edsoo.ru/ff0c7410
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma 115 MOTHOM (3aMKHYTOM)
3JeKTpuuecKon nenu. Kopotkoe 3amMbIKaHue. BuGmrorexa LOK

58 JIaboparophas pabota «3mepenune D/1C 0.5 httos://m.edsoo.ru/fl0cTac0
HCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS
Pesepubiil ypok. KonTpoabsHas pabora 1mo

59 Teme "DnekrpoaunHamuka" / Beepoccutickas bubmorexa HOK

https://m.edsoo.ru/ff0c8c56
MpoBepoyHas paboTa
60 O6o0mmaromuii ypok «JIeKTpOANHAMUKAY / bubmmoreka [JOK

Bcepoccuiickas nmpoBepouHas paboTa

https://m.edsoo.ru/ff0c88be




DeKTpoHHas MPOBOJAUMOCTh TBEPIBIX
METAJJIOB. 3aBUCUMOCTDH COMPOTHUBIICHUS

61 1
METAJIJIOB OT TEMIIEPaTyPBhI.
CBepXmnpoBOIUMOCTb
2 DnexTpuyeckuil Tok B Bakyyme. CBoicTBa |
ANIEKTPOHHBIX ITy4YKOB
[TonynpoBoaHHKH, UX COOCTBEHHAS U
63 MpUMecHasi MpoBOAUMOCTh. CBOMCTBA p—n 1 bubmorexa HOK
P pOBO ' P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoIHUKOBBIE TIPHOOPHI
DNEeKTPUYECKUM TOK B pacTBOpax U
64 paciiaBax 3J€KTPOJIUTOB. 1 bu6nmoreka [IOK
DNEeKTPOIUTUYECKAs TUCCOLIAALINS. https://m.edsoo.ru/ff0c82ba
DneKkTpoIin3
DIEeKTpUYECKUN TOK B razax.
N . bu6mmoreka [JOK
65 CamocTosITeIbHBIM U HECAMOCTOSI TEIBHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounnus. [1nazma
DnekTpuyecKrue NpuOopsl U yCTPOMCTBA U UX
66 npakTuyeckoe npumeHenue. [Ipasuna 1 bubmmorexa [TOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
Kontponbhas paboTta mo teme
67 «Qnekrpocraruka. [TocrosHHbIN | bubnnorexa [JOK
AJIEKTPUUECKUN TOK. TOKH B pa3IM4HBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHblii ypok. O6001ma0mui ypox mno | bubnuorexa [JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
uudgposbie
Ne n/m | Tema ypoka KouTtpoJabHbl IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
[TocTostTHHBIE MATHUTHI U X
| B3auMmoieiicTBue. MarautHoe nosie. Bektop | bubnuorexa [JOK
MarHUTHOW UHAYKUIUH. JINHUY MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKITAU
MarsuTHo€ 1oJjie MPOBOJHUKA C TOKOM.
2 OnbiT Dpcrena. Bzaumopeicreue 1 bubmmorexa LHOK
peteda. g https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopHas pabora «3yuenue | 1 bub6nmorexa [IOK
MarHUTHOTO TOJI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HAa POBOJHUK C
4 tokoMm. Cuna Amnepa. JlabopaTopHas 1 1 bubnmnorexa [JOK
pabora «VccnenoBanue nqeiCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBe MAarHUTHOTO TOJISI HA
5 IBIDKYIIYIOCS 3apspKeHHYI0 yactuny. Cuia 1 bubmorexa [OK
yuy P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunsl Jlopenia
DnekTpoMarauTHas HHAYKuus. [loTok
6 BEKTOpa MarHuTHOM unaykuu. IC ]
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes
. JlaboparopHas pabota «MccnenoBanue | 1 bubnuorexa [JOK

SIBJICHUSA 3J1 eKTpOMaFHHTHOfI HUHAYKOUW

https://m.edsoo.ru/ff0cal 50




NHIyKTUBHOCTD. SIBICHHE CAMOMHTYKIIHH.
OJ1C caMOMHIYKIIMU. DHEPTHUsI MArHUTHOTO
OJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
rnoJje

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

TexHu4eckue yCTporuCTBa U UX
IIPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHbBIX YaCTHII,
WHAYKIIMOHHAs TeYb

10

O6o06maromuii ypok « MarHuTHOE TOJIE.
DeKTpOMarHuTHasI HHIYKIIUSD

bubnnoreka [HOK
https://m.edsoo.ru/ffOcab82

11

Kontponbhas pabora no teme «MaruutHoe
noJie. DJIEKTPOMarHUTHAsE UHY KK

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

12

CB00OOIHBIE MEXaHUYECKHE KOICOAHMS.
["apmonnueckue konebanus. Y paBHEHUE
rapMOHHYECKUX Konebanwmii. [IpeBparenne
SHEPTUU

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

13

JlaboparopHas pabota «VccnenoBanue
3aBHCHMOCTH MEPUOJIa MANIbIX KoieOaHui
rpy3a Ha HUTU OT JUITMHBI HUTH U MacChI
rpy3a»

14

Koneb6arenbnpiii koHTyp. CBOOOTHBIC
AIIEKTPOMArHUTHBIE KOJIEOAHUS B HI€aTbHOM
K0JIeOATEITbHOM KOHTYpE. AHAIIOTUS MEKIY
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KOJIe0aHUSIMU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTrUH B HJICATHHOM KOJIeOaTeTbHOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4




KOHTYpe

[IpencraBienue o 3aTyXaroMMX KOJIeOaHHSIX.
BbIHYyX/IeHHbIE MEXaHUYECKUE KOJIeOaHMUsL.

bubnnoreka [HOK

16
Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATrHUTHBIE KOJICOAHUS
ITepemennblil Tok. CHHYCOUJAJIbHBII
17 MIEPEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO bu6nuorexa [IOK
TOKa. AMIUIUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HaYeHHE CUJIbI TOKA U HAIPSHKEHUS
13 Tpanchopmarop. [TponsBoacTBo, nepenada
U TIOTpeONICHHE AIIEKTPUUYECKON IHEPTUU
VY CeTpoiCTBO U MPAaKTUYECKOE TPUMEHEHUE
19 AJIEKTPUYECKOTr0 3BOHKA, FEHEpaTopa bubmmorexa [IOK
p > patop https://m.edsoo.ru/ff0cc324
IIEPEMEHHOTI0 TOKA, JIMHUN IEKTponepeaay
DKOJOrMYecKUe PUCKHU MPU MPOU3BOJICTBE
20 aneKTpo3Heprun. KynbTypa ncnosb3oBaHus
AJIEKTPOIHEPTUHN B TOBCETHEBHOM KU3HU
MexaHnyeckue BOJIHBI, yCIOBUS
)1 pacnpoctpanenus. [lepuon. CxkopocTts bubnuorexa [JOK
pacrpoCTpaHEHUs U JJIWHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOIBLHBIE BOJTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa. bubnuorexa [JOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOMCTBA U bubnnorexa [JOK
ckopocTsb. [lIkana 351eKTpOMarauTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpyHLIMIIBI paOCBS3U U TEIEBUICHUS.
Pa3Butue cpencts cBsa3u. Pagnonokanus
25 Kontponbhas pabora «KonebaHus 1 BOJHBI bubmmoreka [{OK




https://m.edsoo.ru/ff0cc618

[IpssMonuHETHOE pacIpOCTpaHEHNE CBETA B

bubmnoreka [IOK

26 OJIHOPOJHOM cpefie. ToueuHbli HCTOYHUK
FIHOPOR peA https://m.edsoo.ru/ff0cd350
ceera. Jlyu cBera
OTtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cseta. [locTpoenue n3obpaxxeHuii B brbamorexa [TOK
' P P https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHOE BHYTpEHHEE
28 otpaxkenue. IIpenensHbII yroiI HOJIHOIO buGnnorexa [IOK
P P Y https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPa)KEHUs
29 JlaGopatopHas pabora «M3mepenue bu6nmorexa [IOK
MOKa3aTels MPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue n300paxeHuil B TMH3E.
30 @®opmyJia TOHKOU JIMH3BIL. Y BEIMUYECHUE bubmmorexa [IOK
pMy ' https://m.edsoo.ru/ff0cddle
JIUH3bI
31 JlaboparopHas pabota «MccnenoBanue
CBOMCTB M300pa)KCHUH B JIMH3AX)
Hucnepcus cBera. Ci0XHBIN cocTaB 0€710ro
32 cera. L[Ber. JlabopaTtopHas pabora
«Halnronenue aucnepcuu cBeTa»
Wutepdepennus ceta. Audpaxims cera. bubnnorexa [JOK
33 n
Hudpakuronnas peméTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6nmoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTrueckue MpuOOPHI U yCTPOMCTBA U
yCIIOBHS UX 0€30MaCHOr0 MPUMEHEHUS
36 I'paHuLIBI TPUMEHUMOCTH KIACCUYECKOMN bub6nuoreka [IOK

Mexanuku. [locTynaTel ciennaibHON

https://m.edsoo.ru/ff0cf862




TCOPHUU OTHOCUTCIIBHOCTH

OTHOCHUTEIIFHOCTD OOAHOBPEMCHHOCTH.

bubnuoreka [JOK

37
3ameieHne BpeMEHH M COKPAIEHUE JTHHBI https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM
38 yacTHIlbl. CBsI3b MAcChI C SHEPTUEH U bubmmorexa [JOK
HeL p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
39 Konrponbnas padora «Ontuka. OCHOBBI bu6nuoreka [IOK
CIIELHMAIBHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6£0
40 ®oronbl. ®opmyina [Inanka. JHeprus u bubnnorexa [HOK
HUMITYJTbC (POTOHA https://m.edsoo.ru/ff0cfe16
41 OTtkpeITHE U HccnenoBanue Gotodddekra. bubmuorexa [JOK
Omneitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3akonsl Gportorddexra. YpaBHEeHHE
42 Diiamreitaa st porodrdderra. «KpacHas bubmorexa HOK
F P https://m.edsoo.ru/ff0d015e
rpanua» Gorodddexra
43 Hasnenue ceera. Onbithl [1. H. JIeGenena. bubnmnorexa [JOK
XUMHYECKOE AEHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKkue yCTpoicTBa U MPAKTUYECKOE
44 npuMeHeHue: (HoTorIeMeHT, GOTOAATIHK,
CONHeYHasi baTtapesi, CBETOAHO]]
45 Pemenne 3agau mo Teme «DJI€MEHTHI bubmuorexa [{OK
KBAaHTOBOW OITHUKW» https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnBITE
46 Pesepdopaa mo paccesHuro a-4actu Bubmorexa [TOK
PROPA p - https://m.edsoo.ru/ff0d091a
[TnanerapHast MOJeNb aTOMa
but6mmoreka [JOK
47 I1 b
OCTYIIATRL bopa https://m.edsoo.ru/ff0d0afa
48 W3nydyenue u normnomieHue (GOTOHOB MPHU bubmmoreka [{OK




nepexo/ie aToMa C OJJHOTO YPOBHS IHEPTHH
Ha Jipyroi. Buasl ciektpos

https://m.edsoo.ru/ff0dOafa

BomnHoBEIe cBOlicTBa yacTull. BoHEI fe
bpoiina. KoprnyckynsipHO-BOJHOBOM

bubmnorexa [HOK

e nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4eHUE
OTKpBITHE paTUOaKTUBHOCTU. OTBITHI

50 Pesepdopaa no onpeaeneHnio cocraBa bubmorexa HOK

https://m.edsoo.ru/ff0d0fd2

PagOAKTUBHOTO U3ITy4YECHUS
CoiicTBa anb(a-, 6era-, raMmMa-u3ITydeHusI.

51 BnusiHue paanoakTUBHOCTH Ha KUBBIE
OpraHu3MBbl
OTKpbITHE IPOTOHA U HEUTPOHA. V30TONBI.

5 Anbda-pacnaa. DIeKTPOHHBIA U bub6nuoreka [IOK
MO3UTPOHHBIN OeTa-pacnan. ["amma- https://m.edsoo.ru/ff0d1162
U3JIy4eHUE
DHeprus CBA3U HYKJIOHOB B sipe. SnepHbie

53 peakuuu. SnepHsiit peaktop. [Ipobnemsl, bu6muotexa LIOK
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
SAJIEPHOU SHEPrEeTUKH
DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpOHa. MeTo bl HAOIIOICHUS U

54 pPErucTpaLyy dJIEMEHTapHbIX YaCTHLI. bubnnorexa [JOK
Kpyrasiit cton «@yHaaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3anMojeiicTBus. EqMHCTBO (hmznueckoit
KapTHUHBI MUPa

55 Otansl pa3BuTHs actpoHomuu. [IpuknagHoe

1 MHUPOBO33PCHYCCKOC 3HAYCHNC




actpoHomuu. Bun 3BE3mHOTO HEba.
Co3sBe3aus, apKue 3BE3/bl, MJIAHETHI, UX
BUAMMOE ABMKeHue. CoIHeUHas CUCTEMA

56

Comnune. ConHeyHast akTUBHOCTE. VIcTOUHUK
sHeprun CoJiHIa U 3BE3N

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI IIIaBHOM OCIIEIOBATEILHOCTH.
BuyTpennee crpoenue 38371, CoBpeMeHHbBIC
MIPEJICTABICHUS O TIPOMCXOXKICHUH H
spomronrii CoJIHIA U 3BE3NT

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxxenne u npuxxenue ConHua B
lNanakTtuke. I'anaktuky. YE€pHbIE NBIPHI B
Apax rajJakTuK

59

Bcenennas. Paz6eranue ranaktuk. Teopust
bonbuioro B3psiBa. PennkTOBOE M3ITyUYEHHE.
MeraraiakTuka

60

HCpCH_IGHHLIe Hp06JICMBI ACTPOHOMUHA

61

KoHTponbHas pabota «D1eMeHThI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHU B SKOHOMHUYECKOM,
TEXHOIOTHYECKOM, COIMMAIILHON M D THUECKOH
cdepax 1eqaTeIbHOCTH YeJI0BeKa

63

O6o0mmaromuii ypok. Pois u mecto puzuku
1 aCTPOHOMUU B COBPEMEHHOMN Hay4YHOHN
KapTHHE MHpa

64

Oo6o06matomuit ypok. Poib gusudeckoit




TeopuH B (HOPMUPOBAHHUHU TIPEACTABICHUHN O
(hU3UYECKON KapTHHE MUpPa

Oo6o06matromuit ypok. Mecto uzmaeckoi
KapTHUHBI MUpa B 00IIIEM Py COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHbIX IIPEICTABICHU O !
IIpUposE
66 PesepBHblil ypok. MaruutHoe noie. 1
DneKTpOMarHuTHas HHAYKIHS
67 Pe3epBHbIii ypok. OnTrka. OCHOBBI 1
CHELMATIbHOM TEOpUN OTHOCUTEIBLHOCTH
68 Pezepusliif ypok. KBanroBas gusuka. 1 bu6muotexa LIOK
DJ1eMeHThI aCTPOHOMUH U aCTPOPU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

10 KITACC

Kon
NMPoBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
00pa30BaTe/IbHOM MPOrPaMMBbl CpelHero o01ero o0pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpUMEpax poidb M MecTo (U3UKH B
(GbOopMUPOBaHUN COBpEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON JEATEILHOCTH

moaei

10.2

VY4uThIBaTh TPaHULBl IPUMEHEHHS U3YYEHHBIX (PU3UUECKUX MOJENICH:
MaTepHalbHas TOYKa, WHEpLHaIbHAs CHCTEMa OTCYETa, aOCOJIIOTHO
TBEpAOE TEJO, UACATBHBIN T'a3; MOAEIN CTPOCHUS I'a30B, XKUIKOCTEN U
TBEPABIX TE€J, TOYEYHBIM JJIEKTPUYECKUH 3apsii — MpH pelIeHUU

(bHBquCKHX 3aaad

10.3

Pacno3naBath ¢usndeckue sBIeHHS (IIPOIECCHI) U OOBACHIATh UX HA
OCHOBE 3aKOHOB MEXAaHHUKH, MOJEKYJISIPHO-KHHETHUYECKOH TeOopuu
CTpOEHHUS BEIIeCTBA U  JJEKTPOJUHAMUKH: pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaicHHE
TeJ, JIBUXKEHHME M0 OKPY)KHOCTH, WMHEpLHMs, B3aUMOJCIHCTBHE TeI;
muddys3us, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKUAKOCTEH U
TBEPABIX  TeJl, M3MEHEHHe o00bEéMa Tel IpU  HarpeBaHUU
(oxJMaxkJeHuun), TEIUIOBOE paBHOBECHE, HCHapeHHue, KOHACHCAIIMs,
TUTaBIIEHUE, KPUCTAJUIM3AIMs, KWIMEHHE, BIAKHOCTH BO3/AYyXa,
MOBBINICHUE ABJICHUS Ta3a MPU €T0 HArPEBaHUH B 3aKPHITOM COCY/IE,
CBSI3b MEXKJIy IapamMeTpamMH COCTOSHHUS Ta3a B H30IMpOIeccax;

QJICKTpU3alusd TCII, B3aHMOH€ﬁCTBHe 3apsaa0B

10.4

OnuchiBaTh MEXaHMYECKOE JIBWKEHHME, UCNONb3ys (U3NYECKHe
BEJINYUHBL: KOOPJMHATA, IIyTh, NIEPEMELICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tella, CWIa, WMIYJIbC TeJla, KUHETUYEeCKas DJHEprusd,
NMOTEHUMANbHASL DJHEPIus, MeXaHuueckas paboTa, MeXaHW4yecKas
MOIITHOCTb; TIPU OTIMCAaHUU MPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICI
UCMOJIb3YEMBbIX BEIMYMH, HUX OOO3HAYEHHUsS M EIUHMIbI, HAaXOIUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PH3MUYECKYIO BETUUMHY C JIPYTHMHU

BCINYHNHaAMH

10.5

OmuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEII M TEIUIOBBIC




SBJICHUS, UCNONb3ys (U3NYECKUE BEIMYMHBL: JIaBIE€HHE Tas3a,
TeMIlepaTypa, CpeIHssl KHUHETUYEeCKas DSHEpPrusl XaoTUYECKOIO
JOBUKEHUS MOJIEKYJ, CpEIHEKBaApaTHU4Has CKOPOCTb MOJIEKYJI,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHsIi OJHeprusi, pabora rasa,
KOA(QUIIMEHT TOJIE3HOTO JEHCTBHS TEIJIOBOTO JBUTATENs; IpHU
ONMCAHUH IIPaBUJILHO TPaKTOBAaTh busnyeckuit CMBICII
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUEHUsS W €JAMHMIIBI, HAXOAWTH
(dbopMyJibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMYMHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4YEHHBIE DJIJIEKTPUYECKHE CBOWCTBA BEIECTBA U
AJIEKTpUYECKHE  SABJIEHUS  (MIPOLIECCHI), HCMONB3Yys  (uU3nueckue
BEJINYUHBI: JJICKTPUUYECKUN  3apsi, AIIEKTPUYECKOE noie,
HANpsDKEHHOCTh TIOJIS,, TOTEHILMAaJ, pPa3HOCTh TMOTEHIMANIOB; TpHU
OMHCAHUH TPABMWIHHO TPAKTOBATH (PU3UUYECKHUI CMBICI HCIOJIb3yEMBIX
BEeITMYMH, WX OO0O3HAUEHUS U EIUHUIIBI;, YKa3blBaTh (OPMYIIBL,
CBS3BIBAIOLIME JAHHYIO  (U3MUECKYyl0 BEIMYMHY C JAPYTUMHU

BCINMYMHaAMH

10.7

aHAM3UpOBaTh (UNYECKUE TIPOLECChl U  SABICHUS, UCIOJIb3Ys
¢bu3nyecKkue 3aKOHbI U IPUHLUIIBL: 3aKOH BCEMHUPHOTO TAroreHus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHUs] MEXAHUYECKOW SHEPTHUH,
3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIMI CYNEPHO3ULIMN CUJI, TPUHIUIT
paBHONpPABUA  HWHEPUMAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHEeld KUHETUYECKON HHEPrHM TEIJIOBOIO JBHXKEHUS MOJIEKYJ C
abCONIOTHON TeMIepaTypol, MEepBHI 3aKOH TEPMOJMHAMHKH; 3aKOH
COXpAaHEHUSI JJIEKTPUYECKOro 3apsia, 3akoH KysioHa; mpu sToM
pa3ianyaTth CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOoe

BBIp@)KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC TPHUHIUIIBI JEUCTBUS MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuaTh YyCIOBUS UX 0€30MacHOro

HCIIOJIBb30BaHUS B HOBCG)IH@BHOI\/'I KHU3HU

10.9

Brimmonssats SKCHICPUMCHTBI IO UCCICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MPOIIECCOB C UCTOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIT; IpH
3ToM (opMmyHpoBaTh TpoOJieMy (3aJady) W THUIOTE3y Y4YeOHOTO
SKCIIEPHMEHTa,  coOMpaTh  yCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHusl, MPOBOJIUTH OMBIT U (YOPMYIHPOBATH BHIBOJIBI

10.10

OCYH.[GCTBHSITB IpsAMBIC W KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘ICCKI/IX

BCJIMYMH, IIPpU 3TOM BBI6I/Ip8.TB OIITHMAJIBHBIN CIT0CO0 U3MCPCHHUA U




HUCIIOJB30BaTh U3BCCTHBIC MCTO/AbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXJIYy (QU3NYECKUMH BEJIMYMHAMU C
UCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUM; TPU 3TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (UKCHpPOBATh pe3yJbTaTbl MOJYYEHHOM 3aBUCHUMOCTH
(¢u3nUecKuX BEIMYUH B BUJE TAOJIUI] U TPaUKOB, IENIaTh BHIBOJBI 10

pe3yjibTaTaM HCCIICIOBAHUS

10.12

CobmogaTh npaBuia 0e€30mMacHOro  Tpyda HpU  [POBEIECHUU
UCCIIEIOBAaHU B  paMKax Yy4eOHOro SKCIEpUMEHTa, y4eOHo-
HCCIIEJOBATEIbCKOM M MPOEKTHOW NESATEIBHOCTH C HCIOJIB30BAaHUEM

M3MEPUTENIBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemarp pacuérHbie 3amauu ¢ SBHO 3aJaHHON (U3NYECKOW MOMEIBIO,
WCIIONB3Ysl (pU3MUYECKHE 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHaIM3a
yCIIOBUSL  3a/adydl  BbIOMpaTh (DU3HUECKYI0 MOJENb, BBIACIATH
¢dbu3udecKkue BENMYUHBI B (HOPMYJIbI, HEOOXOAUMBIC I €€ perieHus,
MPOBOJIUTH PAcU€Thl M OLEHUBATH PEATBHOCTh MOJTYYEHHOTO 3HAYCHUS

(bu3nYeCKOi BETUYMHBI

10.14

Pemrats Ka4Y€CTBCHHBIC 3aJa4du: BBICTpanBaThb JJOTHYCCKH
HCIMIPOTHBOPCUYNBYIO L CIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha HU3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/ILIGCKI/IG SABJICHUA

10.15

Hcnonp3oBaTh TpU  peHIeHWH y4eOHBIX 3a7ad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTHUHM JUIsl TOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpIIpEeTallud U TMPEACTaBICHUS Y4yeOHOH M Hay4HO-NOMYJISPHON
MHPOPMALINK, TOIYYEHHOW W3 Pa3IMYHBIX MCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATh MOIy4aeMyI0 HH(POPMAIIUIO

10.16

[IpuBoauTh TpHUMEPHI BKIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HayKd, OOBSICHEHHE MPOLECCOB OKPY’KAIOLIETO

MHpa, B pasBUTHEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpPETUYECKHE 3HAHUS O (PU3MKE B TOBCEIHEBHOU
YKU3HHM U1 o0ecriedeHus1 0€30MacHOCTH MpU OOpaIleHuH ¢ pudopamMu
M TEXHUYECKHMMH YCTPOMCTBAMH, JUISI COXPAaHEHHs 3/I0pOBbS H

CO6J'II-OI[€HI/IH HOPM 5KOJIOTHUYCCKOTO IMMOBECACHUS B oxpyxcaromeﬁ cpeae

10.18

PaGoTath B rpynme ¢ BBIMOJHEHUEM PA3IHUYHBIX COLMATIBHBIX POJIEH,
IUIAHUPOBAaTh  pabOTy  TPYIIbL, pAlUOHAIBHO  paclpeacisiTh
0053aHHOCTM M IUIAaHUPOBATh JAESITEIbHOCTh B HECTAHIAPTHBIX
CUTyalUsX, aJEKBATHO OLICHUBATH BKJAJ Ka)XKJOr0 U3 YYaCTHUKOB

IpYyMIbI B peLIeHHe pacCMaTpUBaeMoOn PpoOIeMBbl




11 KITACC

Kon
NMPoBePSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa30oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

11.1

JleMOHCTpUpOBaTh HAa MPUMEPAX POIb W MeCTO (U3HKH B
(hOpMHpPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOUN NEATEIbHOCTH

JFO/1e, IEJIOCTHOCTh U €IMHCTBO (PU3NUECKOI KapTHHBI MUpa

11.2

Y4uThIBaTh TPAaHUIIBl IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJEINIeH:
TOYEYHBIN IEKTPUUECKUI 3apsij, sJIepHast MOJENb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O dJipa IIpHu pCIICHUHA q)HSquCKI/IX 3aJda4

11.3

Pacnio3naBath ¢uznyeckue sBIEHUS (IIpoLiecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJAMHAMHKH W  KBAaHTOBOM  (U3UKU:
JJIEKTpUYECKas MPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JeHCTBUS TOKa, B3aUMOJCHCTBIE MarHuToOB,
9JIEKTPOMAarHUTHas WHAYKLUS, JeHcTBUE MAarHUTHOIO TIIOJIsi Ha
MPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsi, DJIEKTPOMAarHUTHBIC
KosiebaHusT W BOJHBI, MPSIMOJMHEHHOE pacnpocTpaHEeHUe CBeTa,
OTpakeHue,  IMpelomiieHue, uHTepdepeHuus, audpakuus U
MOJISIpU3alUsl CBETa, AMCIIEPCUsi CBeTa, (HOTORNIEKTpUYeCKuid 3¢dext
(boTtoaddexT), cBeTOBOE MJaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OmnuceiBaTh  M3y4YEHHBIE CBOWCTBA  BEMIECTBA  (DJIICKTPHUYECKHE,
MarHuTHBIE, ONTHYECKUE, DJIEKTPUUYECKYIO MPOBOJAUMOCTD Pa3IUUYHBIX
Cpel) U DJJIEKTPOMAarHUTHBIC SBIEHUS (MPOLIECCHI), HUCHOIb3YS
(du3MYeCKUe  BENUYHMHBL:  JJICKTPUYCCKUH  3apsia, CHia  TOKa,
ANEKTPUYECKOE  HANpSDKEHUE,  AIEKTPUUECKOE  CONPOTHUBIICHHUE,
pazHocTh moTeHImanoB, JJIC, paboTa TOka, MHIYKIHUS MAarHUTHOTO
nosst, cuna Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTh KATYUIKH,
SHEPTUsl SJIEKTPUYECKOr0 M MAarHUTHOTO IOJIEW, MEPUOJ M 4YacToTa
KoyieOaHui B KOJIeOaTeIbHOM KOHTYpE, 3apsi/i M CHJIa TOKa B IpoIecce
rapMOHHUYECKHUX ANEKTPOMATrHUTHBIX Kosie0aHuil, boxycHoe
pacCTOsITHUE W ONTHYECKash CUJia JIMH3bI; MPH OMHCAHUHM TPABHIHHO
TPaKTOBaTh (PUINYECKUI CMBICT HUCHOIB3YEMBIX BEJIHYWH, UX
0003HAaUeHUsS ¥ €IWHHIIBI, YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIITUE

TaHHYI0 (PU3MUYECKYIO BETMUUHY C IPYTUMHU BeTMYUHAMH




11.5

OnuceiBaTh U3yYEHHBIE KBAHTOBBIE SIBJICHUS M NPOLECCHI, UCIIOIb3YS
¢bu3nyecKkue BEIMYUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPrus M HMIYJIbC (OTOHA, MEPHOL
MOJIypacnana, OHHEPrus CBA3M AaTOMHBIX SAE€p; NPHU ONUCAHHUH
MPAaBUJIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT UCIOIb3yEMbIX BEJIHYUH,
ux 0003HAYEHUs M EIUHMIBI; yKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (U3UYECKYI0 BEIHMYUHY C APYTUMHU BEIMYMHAMHU, BBIYUCISATH

3HAa4YCHHUC (1)I/ISI/I‘ICCKOI\/'I BCINYHHBI

11.6

AHanu3upoBaTh (PU3UYECKHE TMPOLECChl M SBIEHUS, HUCIOIB3YS
¢usnueckne 3aKOHBI M OPUHIUNBL  3akoH OMa,  3aKOHBI
IIOCJICAOBATENBHOIO M IApaJUICIBHOTO COEAMHEHUS IPOBOJHUKOB,
3akoH JIxoyns — JleHna, 3aKOH AJIEKTPOMAarHUTHOM MHIYKLHH, 3aKOH
IIPSIMOJIMHEMHOTO PaclpOCTPaHEHHs CBETA, 3aKOHBI OTPAXKEHMsI CBETA,
3aKOHbl ~ NIPEJOMJIEHUS  CBETa, YypaBHEHUE OWHIUTeMHa A
doroadderra, 3aKOH COXpaHEHUS DHHEPIMM, 3aKOH COXPAHEHUs
UMITyJIbCA, 3AaKOH COXPAaHEHHs DJJIEKTPUYECKOrO 3apsiia, 3aKOH
COXpaHEHMs  MAacCcoOBOrO  4YMcia, IocTyiaatel  bopa, 3akoH
paaMOaKTUBHOIO pacnaja; TMpu 3TOM  pas3iinyaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHHE U yCIOBUS

(rpaHuLbl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpe,HeJ'IﬂTI) HalpaBJICHUEC BEKTOpa HWHAYKIOWMH MArduTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHJIbl AMriepa U cuibl JlopeHia

11.8

CTpOI/ITL K  OIHUCBhIBATb I/1306pa)KCHI/Ie, co3JaBacMoO€  IINIOCKHUM

3€pKajoM, TOHKOW JIMH301

11.9

BrimmonssaTe SKCHCPUMCHTBI 1O UCCIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
MPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IpH
3ToM (opMyTHpoBaTH TpoOJieMy (3a7ady) W THUIOTE3y Yy4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO

00opy10BaHusl, MPOBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOJIbI

11.10

OCYH_IGCTBHHTB OpsAMBIC W KOCBCHHBIC H3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX
BCJIWYMH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJIBHBIN CII0CO0 U3MCPCHUA U

HCIIOJB30BaTh U3BCCTHBIC METOAbI OICHKHU HOFpGHIHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKHX BEJIUYMH C HCIOJIb30BAaHHEM
NPSAMBIX ~ HM3MEPEHUH; IIPpU 3TOM KOHCTPYMpPOBAaTh  YCTaHOBKY,
(buKCUpoBaTh pe3yabTaThl MOJIYYCHHOW 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJE TaONUL U IpadUKOB, JeaaTh BBIBOABI IO pe3yJibTaTaM

HUCCICIJ0BaHUA

11.12

CobOmromaTh mpaBuia 0Oe€30MacHOTO TpyJAa HpU  IPOBEIEHUU




HCCIIeIOBAaHUN B paMKax Y4eOHOro DJKCIEepUMEHTa, Y4eOHO-
HCCIIEA0BATEIbCKOW U MPOEKTHON AEATEIBHOCTH C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1ab0paTOpHOTo 000pyA0BaHUS

11.13

Pemate pacuérHpie 3amauu ¢ SBHO 3aJaHHON (U3UYECKOW MOJENbBIO,
UCTIONB3Yysl (PU3MUYECKUE 3aKOHBl M TNPHUHIMIBI, Ha OCHOBE aHaIHM3a
YCIOBHS  3a7a4yd  BBIOMpATh  (DHU3UYECKYIO MOJENIb, BBIICIATH
(du3HYecCKre BEIMYMHBI U (POPMYJIBI, HCOOXOAUMBIE IS €€ pelIeHus,
MIPOBOJIUTH PAcU€Thl U OLEHUBATH PEATbHOCTh MOJTYYEHHOTO 3HAYEHUS

(hbUBUIECKON BETUYMHBI

11.14

Pemate  KkauecTBeHHbIE  3aJlayu: BBICTpaWBaTh  JIOTHYECKHU
HENMPOTHUBOPEUMBYIO LIETIOUKY PACCYKICHHI C OMOpoil Ha M3y4YeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (bmnqecmle SABJICHUA

11.15

Hcnonb3oBaTh TpU  peUIEHHHM y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUM [UIsl TOUCKA, CTPYKTypUPOBAHUSA,
MHTEPIpETAllMd M TPEICTABICHUS Y4eOHOW M HAy4YHO-IOIMYJISPHOU
uH(bOpMallMK, MOMYYEHHOW M3 Pa3IMYHBIX MCTOUYHUKOB;, KPUTHUYECKU

aHAJTM3UPOBATh MOydaeMyto HHPOPMAITUIO

11.16

OOBSICHATH TPUHIUIBI JACUCTBUS MAIIWH, TPHUOOPOB M TEXHHUUYECKUX
YCTpPOICTB; pa3iuyaTh YCJIOBHS HX O€30MaCHOT0 HCIIOJIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEpHI BKJIAJa POCCHUICKMX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIETO

MHpa, B pasBUTUC TCXHUKU U TCXHOJIOT Wit

11.18

Hcnonp30BaTh TeOpeTUYECKHE 3HaHUS TO (PU3MKE B TOBCEJIHEBHOM
KU3HU JUII 00ecTieueHus: 0€30MaCHOCTH MIPH OOpAIeHUH ¢ TprOopaMu
U TEXHUYCCKHMMH YCTPONCTBAMH, JUISI COXPAHEHHs 3JI0POBbS H

COOJIIOICHHS HOPM HKOJIOTMYECKOTO TIOBEJCHHS B OKpY Katollel cpee

11.19

PaGotath B Tpynme ¢ BBINOJHEHWEM PA3IMYHBIX COLUAJIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpPyMINbl,  PalMOHAIBHO  paclpeneisTh
0053aHHOCTH M IUIAaHUPOBATh JESTENbHOCTh B  HECTaHIAPTHBIX
CUTyalusiX, aJ€KBATHO OLIEHUBATh BKJAJ KaXIOr0 M3 YYaCTHHKOB

IpYIIIBI B PELLICHUE PaccMaTpUBaeMoil MpooIieMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
pasnaed
a

Konx nposepsiemoro
3JIEMEHTa

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl NTO3HAHUS OKpy>Karouiero mupa. Poib
DKCIIEPUMEHTAa M TEOpUM B  IpoLEcce

MO3HAHUS MPUPOJbI. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (GU3NYECKUX SIBICHUH U
npoueccos. Hayunsle runoressl. dusnueckue
3aKOHbI M TeopuH. ['paHUIBl TPUMEHHMOCTH
buznyeckux 3aKOHOB. [TpunnHn
coorBercTBUs. Pombp m Mecro Qu3ukH B
GOpMHpPOBAaHMH  COBPEMEHHOW  HAy4HOU
KapTHHBI MUpa, B IIPAKTHYECKON

NEATEIbHOCTH JIFOIEN

MEXAHHKA

2.1

#H#HParHKMHEMATHKA

2.1.1

MexaHandgeckoe JBHXKCHUC. OTHOCHUTENLHOCTD
MCXaHHUYCCKOIro ABMKCHUA. Cucrema orcuéra.

Tpaexropus

[Tepemerenre, CKOPOCTh (CPemHSST CKOPOCTH,
MTHOBEHHass  CKOPOCTb) U YCKOpEHHe
MaTepHaJbHON TOYKH, MX HPOCKIMA Ha OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

MIEPEMEIICHUMN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MNPSIMOJTUHENTHOE JIBUKCHHUE. I'padpuxnu
3aBUCUMOCTH KOOpIMHAT, CKOpOCTH,

YCKOpEHUS, nyTH U nepeMeneHus




MaTepHaﬂbHOﬁ TOYKH OT BpCMCHHU

2.1.4

CBoOonHoe mazeHue. Y ckopeHue cBOOOHOTO

HaJacHUs

2.15

KpuBonuneiinoe nBmxkenue. PaBHOmepHOe
JBUKEHUE MaTepualbHOW  TOYKH o
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHas
CKOpOCTb. ITepuon u 4acToTa.

[{eHTpOCTpEMUTENBHOE YCKOPEHHE

Texauueckue YCTPOMCTBA: CIHUJIOMETD,
JBWKECHHE CHapsJOB, LEMHBIE U PEMEHHBIE

nepeaadu

IIpaxTHueckue paboTHI. N3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIIEHUS] MEXKy MyTSIMH, POUIEHHBIMU
TEJIOM 34  IIOCIIEIOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBW)KEHUN C HAYaJIbHOM CKOPOCTBIO, PABHOMU
Hyt0. M3ydeHne NBUKEHUS IIapuKa B BA3KOU
JKUAKOCTU.  M3ydyenue  OBHXKEHHA — Telna,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

#iHParttH## IMMTHAMUKA

2.2.1

[TpuHIMT OTHOCHUTEILHOCTHU T"ammnes.
IlepBpiii 3akoH Herorona. HMuepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [lpuHuun cyneprno3uuuu

CHII

223

Bropoit 3akoH HbproroHa nms MarepualbHOU
TOYKM B HWHEPLUAIBHOW CHUCTEME OTCYETA
(UCO). Tpernit 3akoH Herlorona mis

MaTCpHUAJIbHBIX TOYCK

224

3aK0H BCEMHUPHOTO TATOTeHUs. CHila TSXKECTH.

HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe TpeHue. Cuna TpeHuUs




CKOJNILXCHUSI W CWJIa TPEHHS  TIOKOS.
Koaddurment tpenus. Cuna COMpOTHBIICHUS

IIpU ABUXKECHUH TEJIA B XKUAKOCTHU HUJIU ra3c

227

HOCTyrIaTeJ'IBHOC U BpallaTCJIbHOC JIBHUXCHHC

abCcoIOTHO TBEPOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCHTEIILHO OCH BpPAIllCHHUS.
[Imeyo cuibl. YCinoBuUsi paBHOBECHUSI TBEPIOTO
tena B UCO

229

TexHuueckue  yCTpPOMCTBA:  MOJIUIMITHUKH,

JABMKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue paboThl. M3yueHue ABUKEHUS
Opycka 1O HAaKJIOHHOM IUIOCKOCTH TIOA
neiictBueM Heckonbkux cui. MccnenoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIHNX
B JeOpMHUPYEMOl TPYKUHE U PE3NHOBOM
oOpa3ie, OT BeIMYUHBI HX JAedopmaluu.
HccenenoBanue yciioBUN paBHOBECHS TBEPIOIO

TEJ1a, UMCIOIIETO OCh BpalllCHUA

23

##HPari##3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUaIbHBIX TOYeK. Mmmynsc cuibl u
M3MEHEHHUE UMITYJIbCca Telia
35 3akoH coxpanenuss wumnyiasca B HCO.
o PeakTuBHOE NBUXKEHUE
233 PaGora cumibl
234 MouHoOCTh CHITbI
535 Kunernueckas sHeprusi MaTepuaibHOM TOYKH.
o Teopema 0 KHHETUYECKOUN YHEPTUU
[TorenumanbHass sHeprus. lloTeHrmanpHas
)36 SHEPrUs yIpyro neOopMUPOBAHHOM
o npyxuHbl. [loTeHuumanbHas >Heprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU
2.3.7 [loTeHmanbHble ¥ HEMOTEHLMAJIbHBIE CHUJIBL.

CBs13b pa6OTBI HCMOTCHIMWAJBbHBIX CHII C




N3MCHCHUECM MEXaHUYECKOM OHCPIUH
CHUCTCMBI TCII. 3akoH COXPAaHCHUA

MEXaHUYECKON SHEPTUn

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHn4yeckue ycTpoWCTBA: NIBUJKEHUE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[TpakTueckue pabGoTbl. M3yueHnue cBs3u
5310 CKOpPOCTEM TeJll TIpU HEYNpPyrom yJape.

HccnenoBanne cBsi3u  pabOThl  CHIIBI  C

M3MCEHEHHEM MEXaHHYCCKOU OHEPIUu TCJIa

MOJIEKYJISIPHASL ®U3NKA 1 TEPMOAMHAMUMKA

3.1

###Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUHU. BbpoyHoBckoe
newkenue. {nddys3us. Xapakrep IBMKEHUS U

B3aUMOACHCTBHUS YaCTHIl BEIIESCTBA

Mogenu CTpoeHMsI Ta30B, KUIAKOCTEH H
TBEPABIX TeI W OOBSCHEHHWE CBOMCTB

BEILIECTBA HA OCHOBE ATUX MOJelIei

Macca MOJICKYIJI. KonuuectBo BCIICCTBA.

ITocrosinHass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

Mopnens  upeanpHOoro  rasa.  OcCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UCAJIBHOI'O I'a3a

AOGcomoTHas TeMIepaTypa Kak Mepa cpenHeil
KUHETUYECKOW SHEPruu TEIUIOBOTO JABM)KEHUS

yactuil ra3a. [llkana remneparyp Kenbuna

VYpaBuenne Knanelipona — Menneneesa.

3akoH J/lanmbToHA

I"azoBbIe 3akOHBI. M30mpoLIECCHl B MAEATBHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, u300apa




TexHuyeckue yCTpoiicTBa: TEPMOMETD,

OGapometp

3.1.10

[TpakTueckue pabotel. M3mepeHune Macchl
BO3JyXa B KJIacCHOM KoMHare. MccnenoBanue
3aBUCUMOCTHU MCKAY MMapaMeTpaMu COCTOSHUA

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMMKNA

3.2.1

TepMO,I[I/IHaMI/ILIeCKaH CHUCTCMaA. BHYTpeHHHﬂ
SHEPIUid TepMOI[HHaMquCKOfI CUCTEMBI H

CIIOCOOBI €€ U3MEHEHUSI

322

KonudectBo Teminotel u pabora. BHyTpeHH: s

SHEPTHd OAHOATOMHOI'O HACAJILHOTI'O I'a3a

323

Buael Temmonepenauu:  TEMIONPOBOJHOCTD,
KOHBEKIMS, U3NydeHue. Tenmno€éMKocTh Tena.
VYienbHas TEIUIOEMKOCTL BellecTBa. Pacuyér

KOJIMYECTBA TCIIOTHI IIPH TCILIONCPEaAdC

324

IlepBb1it 3aK0H TepMOoaAuHAaMUKH. [[pumenenue
IIEPBOTO 3aKOHa TEPMOAVNHAMHUKHI K
u3omnporueccaM. I'paduueckast MHTEpIIpETAIHS

paboTHI Ta3a

3.2.5

TemnoBele MamwuHbl. [IpuHOMIBL HECTBUA
TEIUIOBBIX MammH. [IpeoOpazoBanus SHEPrUH
B TEWIOBbIX MammHaX. Koadduiment
nonesHoro  aeuictBus  (mamee —  KIIJI)

tertoBor MammuHsel. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mpolieccoB B IpUPO/IE.
TerutoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MBI TCIINIOOHCPICTUKHU

3.2.7

Texaunueckue YCTPOMCTBA: JIBUraTelb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAHWJIbHUK, KOHAUITHOHED

3.2.8

[TpakTrueckue pabotel. 3Mepenue yneiapHOU

TEIUIOEMKOCTH

33

###Par#H##AI'PETATHBIE COCTOAHUWA BEILIECBA. ®A30BbIE




ITEPEXO/bI

3.3.1

[TapooGpazoBanue u KoHaeHcaus. Micnapenue
u KHUIIECHHUE. VY nenpHas TemnjoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPaTyPhl

KUIICHUA OT JaBJICHUA

332

AOcCOI0THAE W OTHOCUTEIBbHAs BIIAXKHOCTD

BO3ayxa. HachellenHslil map

333

Tépnoe TEJO. Kpucrannueckue u
amop(dHbIe Tena. AHH3OTPONHUS  CBOWCTB
KPHCTAJUIOB. Kunkue KPUCTaJLUTHI.

COBpCMCHHHe MaTepHraJibl

334

IInaBnenne wu KpUCTaJllIn3alus. YV aenbHas

teruioTa miasieHus. Cyonumanus

3.3.5

YpaBHEHHE TEIJIOBOTO OaslaHca

3.3.6

TexHuueckue yCTpOWCTBA: TUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
IMMOJIy4YCHHA COBPEMCHHBIX MAaTCPUAJIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUH

3.3.7

IIpaxTHueckue paloTHI. N3mepenue

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

##HHPar###IJIEKTPOCTATUKA

4.1.1

OnekTpu3anus Tejl. DJIeKTpuIeckuil 3aps. /[Ba

BUA SJICKTPUYCCKHUX 3aps10B

4.1.2

[IpoBOaHUKH, IHABJIEKTPUKU "

MTOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

4.14

B3aumoneiictBue 3apsaoB. 3akon Kynona

4.1.5

ONEeKTpUUYecKoe  TOJeE. Hanpspxk€HHOCTD
JIEKTPUYECKOTO OIS ITpuHuun
cynepno3unyu. JIuHMM ~ HanpsKEHHOCTH

SJICKTPUYICCKOTO IMOJIA

4.1.6

PabGora cuim  3MEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PazHocTs IOTEHIINATIOB




HpOBOI[HI/IKI/I U JUBJICKTPUKKU B ITOCTOAHHOM

4.1.7 AJNIEKTpUUECKOM  moje.  Judnexrpuueckas
IIPOHULIAEMOCTh
DIEKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTpOEMKOCTh IUIOCKOTO  KOHJIEHCATopa.
OHeprus 3apsyKEHHOT0 KOHJEHCAaTOpa
TexHuyeckue  yCTpPOWCTBA:  AJIEKTPOCKOIL,
419 AIIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3allUTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 IIpaxTHueckue paloTHI. N3mepenue

MEKTPOEMKOCTH KOHICHCATOPA

4.2

HHPart#H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHLIX CPEJAX

YcnoBus CYHICCTBOBAHUA IHOCTOAHHOI'O

4.2.1 anekTpuueckoro Toka. Mcrounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma 115 ydyacTka 1enu
493 DJIEKTPUYECKOE CONPOTUBIICHUE. Y JEIIbHOE
o COINPOTHBIICHUE BEIIECTBA
494 [TocnenoBarenbHOE, napasuiebHOE,
o CMEIIaHHOE COEANHEHNE TPOBOIHUKOB
PaGora snextpuyeckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MoIIHOCTD 3IEKTPUYECKOTO TOKA
anekTpoaBwkymas cuna (manee — DJC) u
427 BHYTpPEHHEE COMPOTUBICHHE MCTOYHHUKA TOKA.
o 3akoH Oma [ TONHOM  (3aMKHYTOIN)
anexkTpudeckoit nemnu. KopoTkoe 3amMblkaHue
DneKTpoHHAas IPOBOAUMOCTD TBEPABIX
428 METaJIJIOB.  3aBUCHUMOCTb  CONPOTHUBIICHUS
o METaJIJIOB oT TEMIEepPaTypHl.
CBepXIpoBOIUMOCTh
4.2.9 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa




QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuHuku. Co6CTBEHHAs M TpUMECHAs
IIPOBOAMMOCTh MOJYIpPOBOAHUKOB. CBoiicTBa

p-n nepexona. [TonynpoBogHUKOBBIE TIPUOOPHI

4.2.11

:‘)HCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
3JI€KTpOJII/ITI/I‘I€CKaSI JUucconuanus.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKUI TOK B razax.
CaMOCTOATEIBHBIA M HECAMOCTOATEIbHBIH
paspsa. Pa3nuuHbIe THITBI CaMOCTOSITEIBHOTO

paspsaa. Mounnus. [1nazma

4.2.13

TexHndyeckue  yCTpOMCTBa: amIepMerp,
BOJITMETP, pPEOCTaT, MCTOYHUKH  TOKa,
3JIEKTPOHArpeBaTe/IbHbIE puoopHl,
AIIEKTPOOCBETUTEIIBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH JMOJ,
TEPMUCTOPBI u (oTope3uCTOpHI,

HOJ'IyrIpOBOJIHHKOBBIfI A0, raJlbBaHUKa

4.2.14

[IpakTnueckue padoTHI. N3ydenue
CMEIIAHHOTO COEJUHEHUSI PE3UCTOPOB.

Usmepenne OJIC HUCTOYHMKA TOKAa U €ro
BHYTPEHHETO0 compoTHuBieHusa. HabmtoneHue

AIIEKTPOIIH3A

11 KUIACC

Kon
pa3jaen
a

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

OJIEKTPOAMHAMUKA

4.3 #HHPari#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHASI MHAY KW A

4.3.1

IlocTossHHBIE MAarHUTBHI. BBaHMOHeﬁCTBHe

IIOCTOAHHBIX MarHuToOB

432

MaruutHoe mone. Bektop MarHuTHOM




uHaykiuu.  [IpuHiun — cyneprno3uiuu.
Jlvann MarmuTHOM uWHAyKuuu. Kaprtuna
JMHUA  MarHuTHOM  MHAYKUMHA  TMOJA

INOCTOAHHBIX MarHuTOB

MarHutHOE 10JI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHuMil mosist JJIMHHOTO MPSAMOTO

MNPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O

4.3.3 MPOBOJHMKA, KATymIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeicTBue MpOBOTHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJIyJIb U HallpaBJieHUE
Cuna Jlopenna, e€ MOy b U HampaBJICHHE.
JIBwkeHHWe  3apsHKEHHOM  YacTUIBI B
433 OIHOPOJHOM MAarHMTHOM mone. Pabora
cuisl JlopeHa
4.3.6 SIBNIeHME PJIEKTPOMArHUTHON MHYKIUU
437 [ToToK BEeKTOpa MarHUTHOW MHIYKITUN
O/1C unnykuuu. 3aKOH 3J€KTPOMarHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe snektpuueckoe mose. IJIC
WHIYKIIMA B TIPOBOJHHUKE, JBIDKYIIIEMCS
439 MOCTYNATEeLHO B OJHOPOTHOM MarHUTHOM
rnoJjie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTD. SIBJIICHHE CAaMOWHITYKIIHU.
4311 OJ1C camouHIyKIIMK
DHepruss MarHUTHOTO TIONSl KaTyIIKH C
43.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE TOJIe
TexHu4yeckue YCTPOWCTBA:  MOCTOSHHBIE
MarHHTEI, AJIEKTPOMATHUTHI,
43.14
AJIEKTPOBUTATETb, YCKOPHUTEIH
AIIEMEHTAPHBIX YACTHUII, MHIYKIIMOHHAS I1eYb
4.3.15 [TpakTnueckue paboThI. N3yuenune




MarHuTHOTO IO  KAaTYIIKH C TOKOM.
UccnenoBanne OelCTBUS  MOCTOSHHOIO
MarHuTa Ha paMmKy ¢ TokoMm. MccnenoBanue

SIBJICHUS SJICKTpoOMar HUTHOM HHAYKIOHUU

KOJIEBAHWA 11 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenmpuast cucrema. CBOOOmHBIE
KoneOanus. I'apMOHHWYECKHE KoyeOaHUs.
[lepuon, wacroTta, ammauTyaa u ¢asza

KoJicOaHMit

5.1.2

[IpyxuHHBIA MasgTHUK. MartemaTuyecKui

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJEOaHHH.
Kunematnueckoe " TUHAMHUYECKOE

OIIMCaHHE KOJIeOATEIILHOTO JABHOKCHUA

5.14

[IpeBpaienue SHEPTrUu npu
FapMOHMYECKUX  KOJeOaHUsX. Cas3p
aAMILUTATY b KOJIEOaHUH HUCXOTHON
BEJIMYMHBI C aMIUTUTYJaMH KoJieOaHwid e

CKOPOCTH U YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
AJIEKTPOMATHUTHBIC KoseOaHus B
UleaTbHOM  KOJeOaTenmbHOM  KOHTYpE.
AHajoruss MEXIy MEXaHHYeCKUMH U
AJIEKTPOMATrHUTHBIMU KOJICOAHUSIMU.

®opmyisia Tomcona

3akoH COXPAaHCHUSA DHEPIrUv B HACAJIBHOM

K0JIe0aTeIILHOM KOHTYPE

Brinyx/1eHHBIE MEXaHUYECKUE KOJICOAHUS.
Pesonanc. Pe3zonanchas KpHBasl.
BriHyX/1€HHBIE 3JIEKTPOMArHUTHBIE

KoJIeOaHus.

5.1.8

Ilepemennbii  TOK.  CuUHYyCOUJATBHBIN

IIEPEMEHHBIN TOK.

5.19

MoiHoCTb [IEPEMEHHOI0 TOKA.




AMIUIMTYIHOE W JIEHCTBYIOIIEE 3HAYCHHE

CHJIBI TOKA 1 HANIPSAXKCHUA

5.1.10

Tpancdopmarop. [IponsBoacTso, nepegada
U NOTpeOJIEHUE 3IEKTPUUYECKONW SHEPrHH.
DKOJIOrM4eCcKHe PUCKHU NPU IPOU3BOACTBE
ANEKTPUYECKON JHEpIuu. Kynerypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B

HOBCEIHEBHOMN KU3HU

5.1.11

TexHuyeckue ycTpoicTBa: celicMorpad,
ANEKTPUYECKHUI 3BOHOK, JMHUH

QJICKTpOICpCaaqd

5.1.12

[Ipaktnyeckne paboTel. HccnemoBaHme
3aBUCUMOCTH TIEpUOJIa MAJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccienoBanue nmepeMeHHOTO TOKa B
LEeNU M3 TOCIIEA0BATEIbHO COEIMHEHHBIX

KOHJIEHCAaTOopa, KaTyLIKU U Pe3UCcTOopa

5.2

##HHPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon.  Ckopoctb
pacmpocTpaHeHuss ¥ JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJAOJILHBIC BOJIHBI

522

#i#HPar#Ht# Murepdepenuus u nudpakuus

MEXaHNYCCKUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa

524

DNEeKTpOMarHuTHbIE  BOJHBL. Y CIOBUS
W3JIy4YEHHS]  DJICKTPOMAarHUTHBIX  BOJIH.
Bzaumnas opuentarua BexktopoB E, B u v

B JICKTPOMATrHUTHOM BOJIHE B BAaKyyMe

525

CBoiicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPeOMIICHHE, NOIIPH3aLus,
mudpakuus, uHTepdepenuus. CKoOpocTb

SJICKTPOMArHuTHBIX BOJITH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.




:HpHMeHeHHe QJICKTPOMAroduTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIUTIBI PagUOCBS3M U TEIEBUJICHUSA.
Pagnonokarus. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKaIOIEH Cpeibl

5.2.8

TexHu4eckue yCTpOHWCTBAa: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, yJIBTPa3ByKOBas
JUarHOCTHKAa B TEXHUKE MW MEIMIMHE,
panap, panvonpUEMHUK, TEJEBU30DP,

aHTeHHa, Tenedon, CBU-neup

53

###HParfiH#HOII TUKA

5.3.1

IIpsimosiHENHOE pacnpoOCTpaHEHUE CBETA

B OJIHOpOJHOM cpene. JIyd cBeTa

532

OtpaxkxeHne cBeTa. 3aKOHBI OTpaXKEHUS
cera. [loctpoeHne M300pakeHnii B IIOCKOM

3epKaie

533

[penomnenne cBeta. 3aKOHBI IPETIOMIICHUS
CcBeTa. AOGCOTIOTHBIN MOKa3aTenb

IIPETOMIICHUS

534

[Tommoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHBIA Yroa MOJTHOTO BHYTPEHHETO

OTpaXKeHust

535

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

oenoro ceera. I{Bet

5.3.6

CoOuparonie ¥ pacceuBarolfe JIUH3BI.
Toukass nuH3a. POKYyCHOE pAacCTOSHUE U
ONTHUYECKass  CWJIAa  TOHKOW  JIMH3BL
[TocTpoenue n300paskeHUi B COOMPAIOIINX
W pacceuBarommx JmH3ax. Dopmyna
TOHKOW JMH3bI. YBEIUYEHHUE, JdaBaeMoe

JIMH30H

5.3.7

IIpenenbl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKH

5.3.8

Wntepdepennus  cBera.  KorepeHTHble

UCTOYHUKH. YcnoBus HaOIOIEHU




MaKCUMYyMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)aSHBIX KOI'€pC€HTHBIX UCTOYHUKOB

Hudpaknuss  cBera.  udpakuronHas

pemérka. YciaoBue HAONIOACHUS TIABHBIX

5.3.9 MaKCUMyMOB npu MaJIeHuN
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsipusanusa ceera
TexHuueckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmnapar, MNPOEKIUOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(ppakIuOHHAs pemeéTka,
HOJIIPOU ]
[IpakTnyeckne  pabOTHI. N3mepenue
5310 nokasaresss npenomnenus. MccnenoBanue

CBOWCTB  W300paXeHMH B  JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'paHuIbl NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatel TEOPUH
OTHOCUTEIBHOCTH: MHBApHUAHTHOCTh
MOZAYJS CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIUTT OTHOCUTEIFHOCTH DUHINTEITHA

6.2

OTHOCUTENIFHOCTD OOIHOBPEMCHHOCTH.
SaMeI[J'IeHI/Ie BPpEMCHH U  COKpAIICHHUC

JJIMHBI

6.3

DHeprus ¥ UMIYJILC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p MacChl C DHEPTUECH W HMITYJIHCOM
CBOOOMHON YacTHIBl. OJHEPrusi MOKOA

CBOOOJTHOM YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

HiHPar###JIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®otonbl. Dopmyna [lnanka cBsi3u >HEPTUN




¢hoTOHa C ero 4YacTtoTol. ODHeprus u

UMITYJIbC (POTOHA

7.1.2

OTtkpeiTHe U uccinenoBanue Gorodrddexra.

OIBITBI AlT. CroieToBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue OHHIITENHA hilas:|
dboTtorddexra. «Kpacnas TpaHUIIA

dotorddekra

7.1.4

Jasnenue cera. OnbiTel [1.H. JIcOeneBa

7.1.5

XUMHYECKOE NEHCTBUE CBETA

7.1.6

TexHuueckue ycrpoiicTBa: (oTosrnemenr,
dboTomaTYmK, COJIHCUHAs Oatapes,

CBETOAHO

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pezepdopaa o uccnenoBaHuio CTPOCHUS

aTomMa. HnaHeTapHaﬁ MOACIBb aTOMa

7.2.2

ITocTynmater bopa. N3nyyenue 51
HorIomeHne (OTOHOB TpU  Iepexone
aToMa C OJHOIO YpPOBHS DJHEPrUU Ha
npyroi. Buasl ciektpoB. CrekTp ypoBHENR

9HEPIUU aTOMa BOAOPOJa

723

Bonnosrle cBoiicTBa yacTtull. BoOaHBI 1€
Bpoiis. KopnyckynspHo-BOJIHOBOM
nyanmu3M.  JIudpakius AJIEKTPOHOB  Ha

KpHCTaJlIax

7.2.4

CnoHranHoe u BBIHYKACHHOC H3JTYYCHHUC.

YcTpoilcTBO M mpUHIUT paboThI Jlazepa

7.2.5

TexHUYecKUue YCTPOWCTBA: CHEKTPAIbHBIHN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[Ipaktnueckne  pabotel.  Habmomenue

JIMHENYaToro CIEKTpa

7.3

ATOMHOE A1PO




7.3.1

Meroapl HAOMIONEHUS W PETHCTPAllUU

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTkpbITHE  PaAMOAKTUBHOCTH.  OIBITHI
Pezepdopna mo ompeneneHutro cocTaBa
paoakTUBHOTO  u3nydeHus. CBoiicTBa
anb(da-, 6eTa-, ramma-uznydenus. Briusaue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPIraHU3Mbl

7.3.3

OTkppITHE  TPOTOHA W HEUTpOHA.
Hyxnonnass mozens siapa I'eiizenOepra —
WBanenko. 3apsan smapa. MaccoBoe 4HCIO

anpa. M3oromnsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacman.  ['amma-
U3JTy4YEHHE. 3aK0OH  pagMOaKTHBHOTO

pacmajna

7.3.5

OHeprusi CBA3M  HYKIOHOB B  fJIpe.

SAnepubie cuibl. Jlegekt Macchl sapa

7.3.6

Snepuble peakuuu. JleneHWe M CHUHTE3

saaep

7.3.7

Snepubiit peakTop. TepmosinepHbIit
cunre3. [IpoGiemMbl ¥  TEPCHEKTHBHI
SAIEPHOM  DHEPreTHKU.  DKOJOTHYECKHE

ACIICKTbI H,HepHOﬁ 9HCPICTUKHU

7.3.8

OnemeHtapHble  4acTUlbl.  OTKpbITHE
IIO3UTPOHA. DyH/1aMEHTAIIbHBIE

B3aNMOICUCTBUS

7.3.9

TexHuueckue  yCTpPOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAxepHBI  peakrTop,

aroMHas bomOa

7.3.10

[Tpaktuyeckue pabotsl. HMccnemnoBaHue
TPEKOB 4acTHULL (mo TOTOBBIM

dboTorpadusam)

SJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mHoro neba. Co3Besmusi, sipKue




3Bé3I[BI, IJ1aHCThI, UX BUAUMOC IBUXKCHHUC

8.2

Conneunas cwucrema. IlmaHeTsl 3eMHOI
rpyIIbI. IImaneThI-ruranThl u ux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTLI. Mamgle

Tenta CoJTHEYHOH CUCTEMEL

8.3

Connnie, d¢orochepa u  armocdepa.

CoHeyHast aKTUBHOCTE

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE31bI, HMX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaauycC, TEMIIEpaTypa,
170:¢ B3aMMOCBSI3b. Jwnarpamma
«CTIEKTPAJbHBI  KJIACC — CBETUMOCThHY.
3BE3pl  [VIABHOW  I10OCJIEI0BATEILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTb» JUIf

3BE3]] ITIaBHOM IOCICAOBATCILHOCTH

8.6

###Par###BuyTpenHee cTpoeHue  3BE3L.
CoBpeMeHHbIE NPE/ICTABIICHHS 0
MPOUCXOXKICHUU U 3Bomoimu ConHia o

3BE31. DTankl )KU3HU 3BE3T

8.7

Mineunsii  Ilyte — Hama [amakrtuka.
CrnupanbHas cTpykrypa  l'amaktuky,
pacmnpezneneHue 3BE3N, Trasa U IBUIM.
ITonoxxenne wu paBwkenue ConHua B
lamaktuke. [lmockas wu  cdepudeckas

noacucTeMsl I'anakTuKu

8.8

Tumnsr TrajJaKTHK. Panuoranaktuku u

KBazapel. YEpHBIE ABIPBI B sApax TalaKTHK

8.9

Bcenennasa. Pacmupenue  BceneHHOM.
3akoH XaOOma. Pas0eranue rajlakTHK.
Boszpact u pamuyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Monene «ropsiuei

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménnsie mpoOieMbl

ACTPOHOMUHA




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» @usuka. 10 knacc. Msxuiues ['.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AxunonepHoe o6miectBo «M31aTenscTBo
«ITpocsemienue»

» Guzuka. 11 kimacc. Mskumes I'. 4., Byxosues b.b., Hapyrun B.M.; non
penakmueii [TapdenTseBoit H.A. AknnonepHoe o61mecTBo «M31aTeascTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA
Metoauueckoe nocobue no ¢usuke, B. A. KacbsiHoB

Meroaudeckoe nocooue no ¢usuke, I'. . Msakumes, b. b. byxosiies
CoOopHuk 3ana4 no ¢usuke, 10-11 knace, A. I1. PeiMkeBuy

TunoBsie SK3aMeHAIIMOHHBIE MaTepuaisl 1o ¢pusnke. Jlemumnosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6nuoreka [JOK

http://www. fizika.ru

http://www. ege.edu.ru
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