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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHILIETIIUUA TIpernojilaBaHusl ydyeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. IIporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKH HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e [IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roJlaM O0yUYEHUS;

e coziepkaHue yueoHoro rnpeamera «dusnka» no rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAasl B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IKoapHBIN Kype GU3NKU — cHCTEeMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHaloOB C 3aJaHHBIMUA CBOMCTBAMU M JAPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJl B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpbIE MOXHO paccMaTpHBaTh KakK IPUHLHUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIAPOKUM KPYIOM TE€XHHYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYXICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TEOpUuH, posiu PyHAaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CYET OpraHU3alliMd 3KCIEPUMEHTAIBHON AESATENbHOCTH OOYYarOIIMXCA.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX paboT. BhiaeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa30BaTeNLHOTO TIPOIIECCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmeumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU MPOBOIUTH KOCBEHHBIC WU3MEPEHHS, HCCIIECIOBaHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX U Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 171st pacu€THBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aJ]a4u C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesoB. /(s KaueCTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSCHEHHE TPOTEKaHUS (PU3MUECKUX SIBJICHWNW M TIPOIECCOB B OKPYKAIOIIEH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3MKK Ha YpOBHE CpeHEro 0011ero o0pa3oBaHus JIOJKEH U3Y4YaThCs B YCIOBUSAX
peAMETHOro KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji1 BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHHUECKHX MPAKTHUECKHX PabOT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITITIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JEMOHCTpAlUNA IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUA ©W  TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LEJIAMH U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SABJISIOTCS:

e popMHUpOBaHWE WHTEpPECa W CTPEMIICHHS OOyYaOIIMXCS K HAyIHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEJICTABICHUI O HAYYHOM METOJC MO3HAHUSA M (POpMHUpPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

o popMHUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK pe3yibTaTa M3yYCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TIPEACTABICHHA O pONHM (UIMKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecreynBaeTCsl pelIeHUeM CIEIyIOMNX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSX, BKIIOYAs MEXAHUKY, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHUE YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3NYECKUX SBICHUW B TPUPOAEC U JUISl TIPUHITHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB pEHIeHUS pPa3jIu4HbIX 3aJad C SBHO 3aJlaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NIeCcKo MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e IOHUMaHUE (PU3NYECKUX OCHOB U TMPUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaIHH,
OIpEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pPE3yJIbTaTa;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOpPHBIX H
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJAEPXKXAHME OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3nYeCKUX SBICHUM M mporeccoB. HaydHble THIOTE3bI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE W I1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMM HAa OCHU CUCTEMBbl KOOPJMHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BWkeHWE  MaTrepualbHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmonenue ABMKEHHUS Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus, kauenusi). Cumna tpenusi. Cyxoe
TpeHue. Cuiia TpeHHs CKOJbXEHUS U cuiia TpeHus nokosi. Koadduiment tpenusi.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPIAOIO TEIIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHHs OpycKa Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbe MaTtepualibHOW TOYKU (Tejna), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTUA. [TorennumanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUS] MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemecTBa. MoJEenu CTpPOEHHsI Tra30B, KXKHUIKOCTEHM U
TBEPJBIX TE] U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lanpToHa. M30ompoliecchl B WealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAKOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus1. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJIbHAsI TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  JEUCTBUS ~ TEIUIOBBIX  MallHH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBHIX MamnHax. Kodp@uiMeHT moie3Horo
nevictBus TtemwtoBoil mamwmHbl. [{ukn KapHo m ero xoaddummeHT moje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HHEpruu Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaIoB, B
TOM YHUCJIE HAHOMAaTE€pUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX TapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tela. ODJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsA/a.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3€KTPUYECKUN 3apsij.
Onextpuyeckoe mnose. Hanpsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: HSIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoieiicTBuE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaIH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 31eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u puMecHast MIPOBOJANMOCTh
noJIynnpoBogHUKOB. CBOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUAMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JHO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUSI U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3y4yeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, Qu3mueckas BeIMUYMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napa6ona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPEIAayH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAST JUCCOLMALINS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), IBUTATEIb BHYTPEHHEIO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMazZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumMoaeucTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexktop marnuTHOM wuHAYKOMH. [IpuHmMn cyneprno3unun
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTWHa JWMHUN HHIYKIUHA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJiieHUE. J[BHKeHUE 3apsKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBienue DNEKTpOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla WHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »ieKkTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWU. OJEKTPOABIXKYyLIas  cujia
CaMOMHIYKLINH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHuTHOE I10JIE.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIHM 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMUA.
["apmonunyeckue konebanus. [lepuon, wactora, amrmumryga u (aza KoseOaHUN.
[IpyXVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
JIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AJIEKTpodHEepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CUCTEMbI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeyHble W NOpPOJOJIBHBIE  BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHoin BoiHe. CBoOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaGnroneHnue cBsI3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIMUTYAOW H
4acTOTON KoJieOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparoluX U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BL. Y BEJIMYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronerne natepdepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruM GOTOHA C €r0 YACTOTON. DHEPTus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Llemoncmpayuu

®o1o3(h(DHeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUIO 0 -4acTHII.
ITImanerapHas Mogmens aroma. lloctrynmater bopa. M3nyduenue u moriounieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jlegekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToOMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTHIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Buna 3Bé3aHoro nHeba. Co3Be3ausi, sipkue 3BE3BI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. Ilonoxenue u auxenune ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJib (U3MUECKOU TE€OpUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€M C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPATbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, TPEICKA3aHUE 3EMIICTPSICCHU.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUMXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMLMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIUN 00YYarOIIErocsl Kak akTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO O0IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTaApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0O TOBEACHUS;

CHOCOOHOCTh OILIGHHMBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4Ieckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYEeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOATENLHO  (QOpMYyJNIMpPOBATH W aKTyaJIU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBaEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHUCTBUS,
pa3BUBaTh KPEaTHBHOE MBIILICHUE TPU PELICHUU )KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHus 3a1ad (PU3UIECKOTO COJACpNKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IMO3HAHUS,;

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEeOOPa30OBaHUI0 M TPUMEHEHUI0O B PA3IWYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1aCTH (PU3UKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEeIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBIE B XOJC PpEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 0Opa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTUIECKYIO 00JaCTh
JKM3HEIEITEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTb MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora c nunopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS HHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIIHH;

WCIIOJI30BaTh  CPeACTBa WHMOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHMIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pecypcocOepeKeHHUs, TPaBOBBIX M OTHYECKHUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYSCKOTO COJEpKAaHMS B Pa3IU4YHBIX (Qopmarax ¢
y4éTOM Ha3zHaYCHUS WH(POpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYO
dbopMy TIpEICTABICHHS ¥ BU3yaJTU3aIUH.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe el CTBUA:
OCYILECTBIISATh OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh MPENNOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA O €€ JOCTH)KEHMIO: COCTaBJATh IUIAH JACWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLICHMBaTh HJIEH C IMO3ULIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYUIECTBJISATh MMO3HABATENbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JaCTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh  HABBIKAMH  TIO3HABATENHLHON  pedJieKCHuH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPU aHAINU3E pPe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIHUaIbHasl cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
UJCAIBHBIN a3, MOJEIU CTPOCHMS Ia30B, KUIAKOCTEH U TBEPIBIX TeJl, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeIICHUU PU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell MPU HArPEBaHUM (OXJIAXKEHUH ), TEIIJIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (DU3MUYECKUE BEIUUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIINHOCTh, MPH ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi YHEPIUsl XaOTUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUNHAM;

ONMCBHIBaTh U3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIINAJIOB;
Py ONHWCAHWM TIPABUIIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEITMYMH, WX OOO3HAUYCHWS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAaHEHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHILUIT CYNEPHO3UIMNA CHUJI, MPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnnyarh CIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMICTB; pa3iinyarh yCJIOBHUSI UX O€30MacCHOIO MCIIOJIh30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI IO MCCJIECIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, NPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOPYIOBAaHUS, MPOBOIUTH OMBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

WCCJIENOBATh  3aBHCHMOCTH  MEXKIYy  (U3HUECKUMH  BEIMYHMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PeE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4deOHOro SKCIEpUMEHTa, Yy4e€OHO-HUCCIIEIOBATEIbCKON W MPOEKTHOM
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
00opy1I0BaHUS;

pemaTth pacu€THbie 3a7ayd C SBHO 3aJlaHHOM (UBUYECKOM MOJEIbIO,
UCIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HE0oOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYEHHOTO 3HAYCHHS (PU3HUECKON BEIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1aU: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPCUHUBYIO
IEMOYKY PACCYXKJICHHI C OMopod Ha HM3y4YeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYecKue SABIICHUS,

WCIIOJIb30BaTh ~ MPU  PEIMICHWH  y4eOHBIX  3a7ad4  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TMOWCKa, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW U HAay4YHO-MOMYJIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOTyJaeMyr0 HH()OPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOCHUS HOPM IKOJOTHUUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHWus U
BOJIHBI, MPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodadgdeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONMKCHIBATh M3YUYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIOJNB3Ysd (U3UYECKUE BEITHYMHBI:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTyIIKWA, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTra
Koje0aHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU ONMUCAHWM MPABUIHLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7Ep, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKUN CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MApAJIIEILHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHUE ODWHIITEeHHa miia Pororddekra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4HMCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIS POBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUIO (DU3UUECKUX SBJICHUU W
MPOLIECCOB C HCMOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmynupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOIO
000Opy10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBHS 3a/1a4u
BEIOMPATh (PU3UYECKYIO MOJECINb, BBIACIITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCy JCHUW C OMOpPOM Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW U HAyYHO-TOMYJISIPHON MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCTIONB30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 6€30MacHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B TpymHme C BBHIMOJHEHHEM pPA3JIMYHBIX COIUMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PAlNMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' AR AV https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORBI TEPMOTHAMHICH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 reKTpoCTaTHKa 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nose. IeKTpoMarHuTHas 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41¢c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBLHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlf:j;liféiggﬁf‘ucwc
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa O IPUPOJIE.
1 Hayuurie MeTZ;H HO?I»)HapHI/ISI 1 bubnmorexa LOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpsIMONIMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepHaIbHON TOYKH IO 1 bubmmorexa [JOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipuniun oTHocuTeNnbHOCTH [anumes. 1 bubnmnoreka [JOK




HuepunanpHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? CYHCPHOIHLII CHIL. BTopOHUSaKOH https://m.edsoo.ru/ffO0c3be8
HproTOHa U1l MarepuanbHOM TOUKH

10 Tpetuii 3akoH HetoToHa 114 bubmumoreka [IOK
MaTepUaJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

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

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoadpunmeHT tpenus.

13 Cuiia ZznpOTHBJIe}(Iqu; pu ,I[BI:)P;CCHI/II/I bubmorexa HOK

https://m.edsoo.ru/ff0c3{f76
TeJa B )KUJIKOCTH WJIU ra3e
[TocrynarenbHOe U BpamareabHOe

14 JIBIKEHUE a0COIIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cuiel. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
HNMnynsc MaTepuanbHOW TOYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE JBUKEHUE
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunerndeckast sHEprus MaTepruaabHON bubnmnoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH

17 [lorenumaneHas 3HEPrUsl. bu6mmoreka [JOK




18

[ToreHuunanbpHast S3HEPTUS YIIPYTO
ne(OPMUPOBAHHON TPYKHHBI.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHITUAILHBIC
cuitbl. CBs3b paboTHI
HEIMOTCHIUAJIbHBIX CHUJI C UBMCHCHUEM
MeXaHU4eCKOU SHECPIrruu CUCTCMBI TCII.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ffOc461a

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

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YACTHUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

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

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTrypa
u e€ u3mepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3HEeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoObl e€ n3mMenenus. Konmaecto bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! rerionepenaun bubnmorera [TOK

https://m.edsoo.ru/ff0c5¢c36
VnenbHas TEINIOEMKOCTH BEIIECTBA.
32 KonngecTBo TermoTs! mpu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mporece

3 [TepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIieccoB B bubnmnoreka [JOK




npuponae. Bropoii 3akon
TEPMOJAMHAMUKU

[Tpuniun nevicreust u KII1/ TermoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachleHHbIN bubmmorexa [OK
Ayxa. HAChI https://m.edsoo.n/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u
42 aMmopdHbIe Tea. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpucTaJioB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepPHUAIIbI
[InaBnenue u KpucTaUIM3aAIUA.
43 VY nenpHas TEMI0TA MIaBICHUS bubmmorexa [TOK
8 ' https://m.edsoo.ru/ff0c6708
CyO6nmumarus
bubmuorexa [JOK
44 v 0
PABHCHIE TEIIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tei. DIeKTPUIeCKUu bubnmnoreka [JOK

3apsa. J{Ba BUIa SIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOIO 3apsijia
BsaumoneiictBue 3apsa10B. 3aK0OH
47 Kynona. ToueqHblii dIIeKTpUUECKUIT Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsisk€HHOCTB IEKTPUYECKOrO
43 nonis. [IpuHuun cyneprno3uuuu bubnnoreka [JOK
ANEKTPUYECKUX TTonel. JInnnuu https://m.edsoo.ru/ff0c6df2
HAPSHKEHHOCTH
Pabota cun 3eKTpoCcTaTHIecKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHIAAIOB
[IpoBOHUKY U TUIJECKTPUKU B
50 3EKTPOCTATHYECKOM ITOJIE bubmmorera [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHaeHncaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsSKEHHOTO bubnmorera [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3IEKTPOEMKOCTH KOHIEHCaTOpa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOT0 IpUHTEpa.
DIIeKTpOCTaTUYECKas 3allHTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesibHOE,
CMEIIIaHHOE COEANHEHHE
npoBoAHHKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

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

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

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenue DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COITPOTHBIICHUS

0.5

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

59

PesepBnbiil ypok. KonTposibHas
pabora o Teme "DnexkTpoauHamMuka’ /
Bcepoccuiickas mpoBepoyHas padboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

Ob6o06maromuit ypok
«QnexTpoauHamukay / Beepoccuiickas
poBepoyHas paborta

DNEeKTpOHHAasi TPOBOAMMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUN TOK B BaKyyMe.

62 . 1
CBolicTBa 37€KTPOHHBIX IYYKOB
[TomynpoBOAHUKY, UX COOCTBEHHAS U

63 IIpUMECHas MPOBOAUMOCTb. CBOICTBA | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHNKOBBIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DNEeKTPpUYECKUI TOK B pacTBOpax u

64 paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUn3
DNEeKTpUYECKUH TOK B Ta3ax.

65 CamocCTOsITeBHBIN U | bubnuorexa [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKkTpruuecKue Mpudopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6€e301acHOCTH
KonTponbnas pabora no teme

67 «9nekrpocraruka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKuil TOK. TOKHM B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEAAX»

68 PesepBHblil ypok. O60061maromui ypok 1 bubnuoreka [IOK
o temam 10 Knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
]
‘:;n Tema ypoka Beero Kourpoububie IIpakTHyeckue f/II:;:eHI/IH :)I;I[?;I;zz:;eenbnme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

| B3auMoJiciicTBHE. MarHuTHOE 10JIC. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue | | bubnnorexa [JOK
MarHUTHOTO I10JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO MOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHIYKIIAA. 3aKOH AJIEKTPOMArHUTHOMN




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTB. SIBIICHUE
camounaykiuu. 31C caMOMHyKIIU K.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$I UHOYKLOUA

KonTponbHas pabora mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosebaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3Heprun
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChI Tpy3a»

KoneGarenbHblil kOHTYp. CBOOOHBIE

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KOJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJIEOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBieHre 0 3aTyXarOIMIMX
KosieOaHusX. BbIHYXIeHHBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kosae0anus

[lepemennsblii Tok. CHHYCOMIAIBHBIN
nepeMeHHbIN TOK. MOIITHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAUEHUE CUITbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

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

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

19

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOro ToKa,
JIMHUU 3JIEKTpoliepesayd

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKH NTPU
IIPOU3BOJCTBE AIEKTPOIHEPTUH.
Kynberypa ncnonb3oBaHus
JIEKTPO3HEPTUH B TOBCETHEBHOMN
KU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIEeKTPOMAarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 CBOMCTBaA U CKOpocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3U. Paguonokanus
’5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHetHOE pacipocTpaHEeHue
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmnorexa [JOK
ToueyHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS
. bubmuorexa [IOK
27 csera. [locTpoenne nzodpaxeHuii B
https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue ceera. IlonHoe
73 BHYTpeHHee oTpaxeHnue. [IpenenpHbIin bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «3mepenne bubnmnoreka [JOK
IoKasaTelis MPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3o0paxeHuii B bubnmnorexa [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas pabora

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloXHBIA COCTaB
1 6enoro csera. LIer. JlaboparopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpakius bubnuoreka [IOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs
[’panutel npuMEeHUMOCTH
36 Kjaccuyeckor Mexanuku. [loctymarsr bubmuoreka [IOK
CIIEIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeqeHre BpEMEHH U COKPAII[CHIE bubnuorexa [IOK
p p https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprusi ¥ UMIYIbC PEIATUBUCTCKOMN
38 gacTUIbl. CBSI3b MacChl ¢ DHEPTUEN U bubnnorexa [IOK
) P https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELIMATIBHON TEOpUN

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf610




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otoa(ddexra. OnwITe A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porodddekra. YpaBHeHue
42 QﬁHmTeEHa Ji)l(bq)OToaq)g)eKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» dpotodrddekxra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMHU4IeCKOE IEHCTBHE bubmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMCHCHUE:
44
¢dorosnemenT, GpoTogaTUNK,
coJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OITUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu brbmmorexa [TOK
pPOpAa MO b t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoteka IIOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TTOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buapl cieKTpoB
BommoBele cBoiicTBa yacTuIl. BoHEI
. bubnuorexa [IOK
49 ne bporina. KopnyckynsipHo-

BOJTHOBOH Jyanu3Mm. CHOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

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

51

CgoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. Biausnue
PaIMOAaKTUBHOCTH Ha )KUBBIC
OpPTraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprusi CBA3U HYKJIOHOB B sJIpE.
Snepubie peakuuu. AnepHbliid
peakrtop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SIICPHOM
SHEPTETUKHU

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOICHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpymisiii cton «®@yHaameHTaabHbIE
B3auMoJencTBUsA. EMUHCTBO
(bu3nUecKoil KapTHUHBI MUPA»

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

OTarnsl Pa3sBUTHUA aCTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HaYeHNe acTpOHOMUHU. Bun
3BE3HOrO HeOa. Co3Be3nus, ApKue
3BE3/1bl, IJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa




56

57

58

59

60

Comnune. CotHeyHas aKTUBHOCTD.
Ncrounuk sneprun CosHua u 3BE371

3BE37bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI [NIABHON
MOCJIeZIOBATEIbHOCTU. BHYTpeHHee
cTpoenue 38&31. CoBpeMeHHbIe
MIPEICTABJICHUS O IPOUCXOKIACHUN 1
sBosronny ConHua u 3B€3]1

Mueunsiii [yt — Hama "anakrtuka.
[Tonoxenue n nuxenune ConHua B
l'anaktuxke. 'anaktuku. YE€pHbIE IBIPHI
B SIApAX rajakTHK

Bcenennas. Pazberanue rainakTuk.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUU

61

62

63

64

KontponbHas padoTa «2J1€MEHTHI
aCTPOHOMUU U acTPOPU3UKK»

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
yeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O606maromuit ypok. Poib




(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOM
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKO KapTUHBI MHPa B 00IIIEM

65 PsAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABJICHUN O IPUPOJIC

66 Pe3epBHbIil ypok. MarHuTHOE M0JIE. |
DneKTpoMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCUTEITBHOCTH
Pesepubiii ypok. KBanToBas pusuka.

68 SHGBEeHTH};I::TpOHOMHH u ’ 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaTh Ha NpPUMEpax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEpLHalbHAas cHCTeMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICAIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKOW TEeopuun
CTPOCHMsI  BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLUs, B3aUMOJCICTBUE TE;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  Tel, U3MEHeHHe oO0béMa Tel TMpH  HarpeBaHUM
(oxJIaXkIeHnHn), TeIJIOBOE€ paBHOBECHE, HCIApEeHHe, KOHJEeHcalus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3anus TCII, B3aHUMO/ICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [IBIDKEHUE, WCMOJIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJAWHATA, MYTh, MEpEMEIIeHNEe, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJbC Tejla, KHUHETHUYecKas DHEeprus,
MOTEHIIMATbHAS DHEpPrHsi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABWIBLHO TPAKTOBATh (DU3HUECKUN CMBICIT
WCTIONB3YEMBIX BEIUYHH, WX OOO3HAYCHHUS W EIUHUIIBI, HAXOJUTh
(hopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, HCIHOJB3ys (U3MUCCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOTO0 JEUCTBUS TEIUIOBOIO JBUTATENS; TPH
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnucelBaTh W3y4yEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIECTBA U
QJIEKTPUYECKUE  SBJCHUS  (IPOIECCHI), HUCHONB3ysd  (pu3muecKkue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUIECKOE noIe,
HAaIpsODKEHHOCTh  1OJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHUAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHUST W EIWHUIIBI; YyKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JPYIrMMHU

BCIN4YMNHaMn

aHaIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckne 3aKOHbI U MPUHLUIBI: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUs UMITYJIbCA, IPUHLNII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYJ C
aOCOJIIOTHOM TEMITepaTypol, MEpPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsjaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4eCcKOoe

BBIpAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MalllMH, NPUOOpPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€30[acHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UIECKUX SIBICHUHN H
MIPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5ToM (opMyIHpOBaTh NpodieMy (3azady) M THUIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiiATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAbHBINA CIIOCO0 U3MEpPEHHs U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBHIC METOIbI OLICHKN HOFpGHIHOCTGfI I/IBMCpeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH
(bu3MYecKrX BEIMYHUH B BUJE TAOJIUIl U IpadHKOB, JAeNaTh BHIBOIBI IO

pe3ybTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIBHOCTH C MCIIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHOW (DU3NYECKON MOJENbIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETMYMHBI U (POPMYIIBI, HEOOXOTUMBIE sl €€ pelieHus,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IC SABJICHUS

Hcnonp3oBaTh MNpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,
MHTEpIpeTalMi W TPEJACTABICHUS y4eOHOW M HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MIPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HM 11 oOecrieueHrs 0€30macHOCTH TP OOpaIIeHUH ¢ MpuoopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IJIaHUPOBaTh ~ pabOTy  TPYIIbI, PalUMOHAIBHO  paclpeaesiTh
00S13aHHOCTH ¥ IUJIAHUPOBAaTh JESATENbHOCTh B HECTaHIAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJAJ KaXJIOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHHKH M TEXHOJIOTHi, B MPAKTUYECKON AESITETbHOCTU
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKUX MOJEINeH:
TOUEYHBIN AIEKTPUUYECKUI 3apsij, AAepHas MOJENb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHu: (pr3nyecKux 3aaad

11.3

114

Pacnio3naBate ¢u3uueckue sBICHUS (MIPOLECCH) U OOBICHATH MX HA
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
NIEKTPOMAarHuTHas MHAYKLHS, JCHCTBHE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM H JABWXKYIIMHCA 3apsf, SJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpaXeHHe,  IpejlomiieHue, HuHTepdepeHuus, audpakuus u
MoJIIpu3alusl CBeTa, AMCIEPCHS CBETa, (OTOAIEKTpUUECKUil 3¢ dexT
(potoaddexrt), cBeTOBOE AaBIEHHE, BO3HUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpel) U DJJIEKTPOMAarHWTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa Toka, MHAYKIHS MarHHUTHOTO
nonsi, cuna Awmmepa, cuina JlopeHa, HMHIYKTUBHOCTh KaTYIIKH,
SHEpPrus 3EKTPUUECKOT0 W MArHUTHOIO MOJeH, Mepuo] M yYacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHE M ONTHYECKas Cuja JIMH3BI, IPU ONUCAaHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEJIHYUH, HX
0o003HAUYeHMsI U EOUHMIIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BEJTMYUHY C APYTUMHU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTH BJICKTPOMATIrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JHEPIrusd MW HUMIIYJIbC (bOTOHa, Iepuona
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJT UCITIOJIB3YCMbIX BCJIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapayIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHGHHUsT  MacCOBOI'O  YHCJA, MOCTyJdaThl  bopa, 3akoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa N CUJIbI HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)KE€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (dopmyaupoBaTh TpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METOIbI OIICHKN HOPpeHlHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSMBIX ~ M3MEPEHHUH; TpPU STOM KOHCTPYHPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHONW 3aBUCHUMOCTU (PU3UUYECKUX
BEJIMYUH B BUJE TaOIMIl U TPaQHKOB, JIeaTh BHIBOJBI 110 PE3yIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




WCCIeOBaHUNH B paMKax ydeOHOTO JKCHepUMeHTa, Yy4eOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOTO 000PYI0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJIYYCHHOT'O 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/IG SABJICHUS

Hcnonp3oBaTe HpU  pelICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS IOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM U NPEJACTABICHUS y4eOHOM U HAy4HO-IOIYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAJIM3UPOBATDH MMOJIY4aCMYHO PIH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MAaCHOTO HCIIOJIH30BAHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

11.19

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TIO3HAHUSI OKpYskaroiiero mupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. dusznueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH
(busznueckux 3aKOHOB. [puHnmn
cooTBeTcTBUs. Ponp m Mecto ¢u3uku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOMU
KapTUHBI MHpa, B MPaKTUYECKON

JIeSTEILHOCTH JTI0AeH

MEXAHHWKA

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaJIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpJAMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUH, IIyTH u repeMeliecHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.1.5

2.1.6

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

IagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’>KHOCTH. YTIIOBasi CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon " 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApsAIOB, LENHBIE W PEMEHHBIE
nepegadu

[IpakTueckue paboTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOIUEHUS MEXIY MYTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. M3ydeHne ABMKEHUs LIapUKa B BI3KOU
xuakoctu. M3ydeHwe — IBWKEHUS — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTIMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Hprorona. MHepuumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

223

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

224

225

3akoH BCEMHUPHOI'O TATOTCHUA. Cuna TSKeCTH.

IlepBas kocMuueckast ckopocTb. Bec tena

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJBXEHUS M  CWIa TPEHHUA  IOKOS.

Koaddunment tpenus. Cunia cOnpoTUBICHUS




IIpH ABMXKCHUU TEJIa B dKUAKOCTH HUJIN I'a3€

227

2.2.8

229

HOCTyrIaTeJ'IBHOG M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO TeTa

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJIIIUIIHUKH,

ABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cwuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCHOIICTO OCh BPalllCHUA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

23.1 MaTepuajgbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITYJIbCa Tella
539 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE ABIKEHIE
233 PaGora cubl
234 MomHocTh CHITE
535 Kunernueckas sHeprus MaTepuantbHON TOYKH.
o TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHass dSHeprus Tena
BOJIM3M OBEPXHOCTH 3eMIIU
[loTeHuManpHble ¥ HENOTEHLHAIbHBIE CHUIIBI.
537 CBs3b pabOThl HEMOTEHLUHUAIBHBIX CHJI C

N3MCHCHUCM MEXaHUYEeCKOMH SHCpPTUun

CHUCTEMBI TEII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239

2.3.10

TexHuyeckue ycTpoWcCTBa: JBHKEHHE PAaKeT,

BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET

[IpakTuyeckne paboTel. M3ydeHue CBsI3U
CKOpPOCTEM Tel IpH HEYNPYyroM Yyzaape.
UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MIOJIOKECHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nskenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHﬂ qaCTull B€IICCTBA

Mopgenu CTpoeHUs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJelIei

Macca wmonekyn. KommuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Monens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpUU HI€aJIbHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHMUS
yactul rasa. [llkana remneparyp KenpBrna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbTOHA

I'a30BBIC 3aKOHBI. I/I3OHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IMOCTOAHHBIM KOJHYCCTBOM BEC€HICCTBA:

U30TEepMa, U30X0pa, n300apa

Texnuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIACCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIy NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMuueckass cucrema. BHyTpeHHsA
JHEprusi TEPMOJUHAMMYECKON CHUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel u padbora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenayu: TEMIOMPOBOJAHOCTD,
KOHBEKIHS, M3Iy4dyeHue. TertoéMKOCTh Tena.
YienpHas TemIOEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'papuueckass UHTEpIIpeTaLUs

paboThI Taza

TermoBbie MammHbl. [IpuHIMIBL OElCTBUA
TeIUIoBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpounueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBor MamuHkl. [{ukin Kapro u ero KII/]

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
TermoBwie JIBUTATEITH. JKOJIOTHYECKHE

HpOGJIeMLI TCIINIOOHCPIrCTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAWJIBHHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u kKoHneHcaus. Vicnapenue




u KUIICHHE. VY nenbHas TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOcCoNIoTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 BOo3ayxa. HacelleHHslil nap
TBépnoe TEJIO. Kpucrannnueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KPHUCTaJUIOB. Kunkue KPHUCTAJLIBL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenne wu KpuctauM3auus. Y AelbHas
o terioTa miasienus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
33,6 IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUU
o MOJIy4EHHUsI COBPEMEHHBIX MAaTepUAIOB, B TOM
Yyclie HAHOMAaTepUaJIOB, U HAHOTEXHOJIOT MU
337 [IpakTnueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BUAA SJICKTPUYCCKUX 3apsaa0B
[IpoBoaHMKH, JTUAJIEKTPUKU u
4.1.2
MOJYIPOBOJHUKHA
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsia
414 Bzaumoneiicteue 3apsanoB. 3akon Kymnona
4.1 DIeKTprYecKoe oJIe. HanpsxénnocTts
415 ANEKTPUYECKOTO MOJIA. [Ipunnun
o CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH
AIEKTPUYECKOTO TTOJIS
416 PabGora cuin  ANEKTPOCTATUYECKOTO  MOJIS.
o TTorennuan. PasHOCTE MOTEHITNAIOB
417 HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOSAHHOM

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas




IIPOHUIIAaCMOCThb

DIEKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.

9Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

4.1.10

TexHuueckue  yCcTpOMCTBA:  AIIEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTaTUYECKask 3allNTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED

[IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO TOKa. McTtounuku Toka. Cuia
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenune. 3akon Oma a1 yyacTka nenu
423 DIEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIBbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [TocnenosarensHOE, napajuiesibHOe,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE COTMPOTHUBIICHHE MCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
aneKTpudeckoi renu. KopoTkoe 3ambikaHue
DNeKTpOHHAs MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METaJIOB oT TEeMIIepaTypHl.
CBepXIpoBOIUMOCTh
429 OnexTpuueckuid TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh MOJIYITPOBOJHUKOB. CBOMCTBa

p-n nepexoja. [TomynpoBoAHUKOBBIE TPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOUTHYECKAs IHUCCOLUAIINSL.

DIeKTpoIn3

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuuyeckue  ycCTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN JTO/I,
TEPMUCTOPbI u (doTope3nucTopsl,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHUKa

4.2.14

[IpakTnueckue paboThI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusienus. HaOmroneHnue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

4.3.1

4.3

4.3.2

IlocTrostHHBIE MaruuThbl. B3ammojaencTBue

IIOCTOSIHHBIX MAarHuToOB

MaruuTtHoe m0Ne. BekTop MarHuTHOM
uHAyKIuU.  [IpuHun  cynmeprno3uiuu.
Jlunun MmarnutHOM wuHAyKIuu. Kapruna
JUHUM  MarHuTHOM  WHAYKIUU  TIOJS

IIOCTOAHHBIX MAarHuTOB




MarauTHoe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 NPOBOJHMKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBI B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
O/C nnaykuuu. 3aK0H MEKTPOMarHuTHOM
438 unaykuun dapanes
BuxpeBoe »snekrpuueckoe mnone. I/C
WHIYKIIUMY B TIPOBOJHUKE, JBIDKYIIEMCS
439 MIOCTYTATENbHO B OAHOPOJTHOM MAarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTB. SIBI€HUME CAMOWHIYKIUH.
4.3.11 OJ1C camounaykuuu
DHeprusi MAarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMArHUTHOE I10JI€
TexHuueckue yCTpPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTrueckue paboTHL. N3yuenne
MarHUTHOTO TOJS KaTyIIKH C TOKOM.
4.3.15 UccnenoBanme aelcTBUS  IMMOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. HMccnenoBanue

SABJICHUS 3HCKTp0MaFHHTHOﬁ HHAYKIOUHA




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SDJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

Konebarensnass cucrema. CBoOOIHEBIE
kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkui

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
Kunemaruueckoe u OUHAMHUYECKOe

OITHCaHKE KO0JIe0aTEIbHOIO JABUIKCHU A

[IpeBpamienue SHEPIrUH pu
TapMOHHYECKUX  KOJEeOaHUSsX. CBsi3b
aAMIUTUTYIbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiii  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
uAeadbHOM  KOJIEOAaTeIIbHOM  KOHTYpE.
AHanoruss MeXAy MEXAHWYECKUMHU W
3EKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHna

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTenbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie JIEKTPOMarHUTHbIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MoiHoCcTh MEPEMEHHOTO TOKa.
AMIUIMTYIHOE W JIEMCTBYIOIIEE 3HAUYCHHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IponusBoacTso, nepegaya




5.2

U MOTpeOseHne 3JEKTPUUECKON HSHEprUu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue yCcTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesad

5.1.12

[Ipaktrueckue pabotel. HccnemoBanue
3aBUCHMOCTH TEPHOJa MAIBIX KOJIeOaHUI
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
ey U3 MOCIEN0BAaTeNIbHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHUss ¥ JJIMHA  BOJIHBL

HOHepeLIHI)IC " IpOJ0JIBHBIC BOJTHBI

###Par### Unrepdepenuus n nudpaxuus

MCXaHHNYCCKHUX BOJIH

523

524

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

BricoTta Tona. TemMOp 3Byka

DNeKTPOMarHuTHBIE  BOJHBL. Y CJIOBUS
WU3Jy4YECHHUSI  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyMe

5.2.5

5.2.6

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXEHHE, TPETOMIICHHUE, MOJSPU3aIus,
mudpakius, uHTephepeHuus. CKOpOCTh
AIEKTPOMArHUTHBIX BOJTH

[lkana AIIEKTPOMATrHUTHBIX BOJIH.
[IpumMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI paaruocCBiA3 U TCICBUIACHUS.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbIC
UHCTPYMEHTBHI, YIBTPa3ByKOBast
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

532

533

534

535

OTtpakeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHNUI B TIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTA. AOCOTIOTHBIN IoKa3areiib
MPETOMIICHUS

[omuoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHblid yroi MOJMHOTO BHYTPEHHETO
OTpaKeHUs

Hucnepcust  cBera. CIOXHBIM  cOCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparoliiue ¥ pacceuBarollue IJUH3bI.
Tonkas nuH3a. DOKyCHOE paccTOsHUE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoeHnne n300pakeHN B COOMPAFOIIINX
u pacceuBaomux JauH3ax. Dopmyna
TOHKOH NHH3BI. YBEIHYCHHE, JaBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKHU

5.3.8

Wntepdepentuss  cBera.  KorepenrtHsie
HCTOYHUKHU. VYcnoBus HaOI0IeHUS
MaKCUMYMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JludpaknuonHas
pemérka. YciaoBue HAOTIOACHUS TIABHBIX
5.39 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUUOHHBIA —ammapar,

5.3.11 MMKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OTITHKA, T paKIMOHHAS peméTka,
MOJISIPOUT
IIpakTuueckue paboTHI. H3mepenne

nokasarens npenomienus. Mccienoanue
5.3.12
CBOHCTB  W300paXeHWH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatet TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTU OUHIITENHA

6 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpEeMEHH M COKpalleHue
TUTAHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C PHEpPrueil W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEprus MOKOs

CcBOOOIHOI 4aCTHULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [lnanka cBsi3u >HEPTHN
7.1 7.1.1 ¢oroHa ¢ ero wyactoTod. ODHeprus u

UMITYJTbC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBanue (porodddexra.




7.2

7.1.4
7.1.5

Omeiter - AL CroneroBa.  3aKkoHBI
dotorddekra

YpaBHeHue OHHIITEHHA s
dhoTorddekra. «Kpacnas TPaHMIIA»
dotorddexra

Hasnenue ceera. Onbitel [1.H. JIebenena
XHUMHUYECKOE JICHCTBUE CBETA
TexHuyeckue ycrpoiicTBa: (OTOIIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOJHNO

CTPOEHME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHMS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynatet bopa. H3znyuenue u
noriuomeHne (HOToHOB mpu  Hepexoje
aTromMa C OJHOIO YPOBHSA OJHEPIrUHM Ha
npyroi. Buasl criektpoB. CriekTp ypoBHe

OHEPIrur aToMa BOAOpOJaa

7.2.3

7.2.4

BomHosrle cBoiicTBa uyactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaJIax

CroHTagHoe U BBIHYXACHHOC H3JTY4YCHHUC.

YcTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPATbHBIN
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMITBIOTEP

[Ipaktuueckne pabGotel. Habmrogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUST M PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  PAaTMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BrnusHue

PaaAuOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas Mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oTomnsl

Anbda-pacna. DJIEKTPOHHbBIN u

MO3UTPOHHBI  Oera-pacnas. lNamma-
7.3.4
U3ITy4CHHUE. 3aKOH  paJAMOaKTHBHOIO

pacmaga

OHeprus CBS3M HYKIOHOB B  fJpe.
7.3.5
Snepusle cunbl. Jlepext maccsl sapa

Snepuble peakuuu. JleleHHE W CHUHTE3
7.3.6
anep

Snepusiit peakTop. TepmosnepHbIit

cunte3. [lpoOrembl ¥  MEPCHEKTUBBI
7.3.7

SIIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIICKTHI smepHoﬁ SHEPIrCTUKHA

OnemeHTapHble  4acTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyH/IaMEHTAJIbHbIE

B3aUMOEHCTBUSA

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
7.3.9 Kamepa BuibcoHa, sAIepHBI peakTop,

aToMHas 6oM0a
[Ipaktuueckue pabotel. MccrnenoBanue
7.3.10 TPEKOB JaCTHUIL (o TOTOBBIM
¢dotorpadusim)
OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3mnnoro Heba. Co3Bes3nmus, SpKue

8.1
3BE31IBI, IUIAHETHI, UX BUAMMOE JIBIIKEHUE

ConHeuHass cucreMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaseThI-ruralnThl u nux




8.3

CIyTHUKH, KapJIMKOBBIC IUTAHETHI. Malibie
testa COTHEYHOH CUCTEMBI

Comame, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, HMX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jlmarpamma
«CTIEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOCJIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCICA0BAaTCIIBHOCTHU

8.6

Buytpennee crpoenue 3B€31. CoBpeMeHHbIE
MPEACTaBIEHUS O  TMPOUCXOXKACHUH U
sBomonn ComnHLa U 3BE31. OTambl JKU3HU

3BE3]T

8.7

8.8

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHas  crpyktypa  [amaktukw,
pacopeneneHue 3BE37, Tasa U IBUIA.
[lonoxxenne wu paBwxkenne ConHOa B
lanaktuxe. Ilnockas wu  cdepuyeckas

OOACUCTEMBI [ aJlTakKTUKHA

Tuner ramaxtuk. Paguoranmaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6na. Pasz0eranue ramakTuHK.
Bospact u paguyc BceneHHol, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usinyuyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménnsle mpobieMsl

ACTPOHOMUHU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHEero 001ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIN3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa W MeraMupa, pa3inyaTh YCIOBHS
3 (rpanuIbl, 00JACTH) MIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh
BceoOmuil xapakrep (hyHIaMEHTANbHBIX 3aKOHOB M OTPaHMYEHHOCTH
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOIIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI H

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKON MOJEbIO: Ha OCHOBAHUU
aHajM3a YyCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynarbl  (PU3WMYECKMX  TEOpWid  TpPU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBAaTh  METOJBI  pelieHusT ¢  Y4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpeOyrolIMe MPUMEHEHHs] 3HAHUN U3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
6 3HaHUM W3 JPYyrUX [PEIMETOB €CTECTBEHHOHAYYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYyKJACHUA C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bPISI/I‘ICCKI/Ie SIBJICHUS




Bnanenue OCHOBHBIMH MeToAaMH Hay4HOTO MO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANIbHBINA CHOCO0
W3MEPEHUSI U HCIIOJIb3Ysl U3BECTHBIE METOJbl OLEHKH IOTPEIIHOCTEN
WU3MEpEHUH, IMPOBOAUTH HCCIECJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCMHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (PU3HUUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacHOroO Tpyaa
IIpU MPOBEACHUHU HCCICTOBAHUN B PaMKax y4eOHOI'O HSKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKOM  JESITEIPHOCTH  C  UCIOJIB30BAHUEM
UMQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH  YMEHHH  aHaANM3UpOBaTh M OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI 0 paloOHAIbBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH crocobamMu paboTel ¢ uHpOpManuen
¢u3nyeckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
aCTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTAUYECKON Cpelne; JIBUKEHUS

HeOECHBIX TEJI, DBOIIOLUY 3BE€311 1 Beenennon




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA

Kon Kon
pasnena/t nJjeMe
eMBI HTA

EI'2 11O PU3UKE

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

MEXAHUKA

1.1

KMHEMATHKA

1.1.3

MexaHndeckoe JBHXCHHC. OTHOCHUTEIILHOCTD

MexaHnyeckoro aBrmxkeHus. Cucrema orcuéra

TpacKTOpHA

E& panmyc-BeKkTop:
Fle)=(x(r) ¥lr) =(r)),

TpaeKTopIL,

b

NepeMeIIeHIe: /
AF =7 (t))~F(t) =7y — 1, = v
= (Av,Av,Az),

IIYTE.

CloxeHHe HEpehleLHEHIIfIZ

Ny =8 + 0

MarepuaibHas TOUKA.
CxopocTb MaTepUaIbHOW TOUKHU:
AF

o=21
At

=7'= [Ux LU, ]
Ar—si '

Ax ,
vo=— =X,. aHaJoTI4HO v, =y, U.=Z/.
At s :

CroxeHIe cKopocTell: o, =0, + 0, -
Brruncnenue nepemenieHus U MyTd MaTepuabHON TOUKU
IpU IPSIMOJMHEHHOM JIBM)KEHUH BJIOJIb OCH X IO TpauKy

3aBHCHUMOCTH Vy(t)

" . AD .,
YCKDpéHIIe MaTepIaabHOII TOTKIL: a = A—L =0 = [ﬂx .0 ] N
I lar—o o

Au C .
a,=—-| =(v,),". aganormmo a, =(v, )’, a.=(v.)"
120 ' o



PaBHOMEpHOE NIPAMOJIMHENHOE ABUKEHHE:

115 x(t) = xp+ vt

v, (t) = vy, = const

-

(1) +u t+ al”
X =X, U, _—
(1] 0x A

v (t)=uy, +at

a. = const

1.1.6 vs, - =2a,(x,—x,)

U, + U
i
r

i

HpII IBILKCHIII B OHOM HAMPABICHIIN IIVIE S =

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXXCHHUC:

CBoOoaHOE MmajieHne. Y CKOpeHUEe CBOOOTHOTO TaCHUSI.

Vi

o0 Xo ‘:

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM 0L K TOPU30HTY:

L.1.7 [-"{f}:-‘b +U, t =2, +U,cosa-t
P . 2
1,1'{?} =¥, tu,t +gJT =1, + U sina- I—ETT

v (t)=uv, =uv,cosa

v (t)=uv,, +gt=v,sina— gt

KpuBonunerinoe npmxenue. [[BiskeHne MaTepuaibHOM

TOYKH IO OKPYKHOCTH.
1.1. .
) VYrnoBas v IMHENHAsE CKOPOCTh TOUKH:

v = whl




[Tpu paBHOMEPHOM IBUKEHUH TOUKH 110 OKPY>KHOCTH

_231’_2
W= T = T

LleHTpOCTpEeMUTENBHOE YCKOPEHHE TOUKH:

12 .
ﬂuf = ﬁ = w-R

[TonHOE ycKOpeHUe MaTepruaIbHOW TOUKH

TBépnoe teno. [loctynarensHoe 1 BpalaTeabHOE

1.1.9
JIBUKEHUE TBEPAOTO TeNa
1.2 JMHAMUKA
121 Nuepumnaneubie  cucreMbl  orcu€ra. [lepBplil  3aKOH
o Hsrorona. ITpunumn otHocutensHOCTH ["anuies
Macca tena. IImoTHOCTD BeliecTBa:
m
P =1
1.2.2 v
Cuna. [IpuHIUI CyNeprio3UINy CHIIL:
1.2.3 -
Fpaﬂ:—:u,&:eﬁm =F +FE+.

Bropoii 3akon HetoTona: qyist MatepuansHoit Touku B UCO

1.24 ) *
F =may Ap=FAt npu F = const

. -

-———

Fl? ‘E:Zl

1.2.5 Tperuit 3akoH HproTOHA 117151 MaTEPUAJIBHBIX TOYEK:

4

Fiz =—=Fy

3akoH BCEMHUPHOI'0 TATOTCHHA: CHUJIbI HNPUTKCHUA MCKAY

TOYEYHBIMUA MacCcaMy paBHBI
My

F=0G—
1.2.6 R*
Cuna Ttsoxectu. LleHTp TskecTH Tenna. 3aBUCUMOCTH  CHJIbI

TSOKECTH OT BBICOTHI h HaJl TOBEPXHOCTHIO TUTAHETHI PAIAYCOM
RO:



_ GMm
"9 = Ry + )2
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 E, = —kx

Cuna tpenus. Cyxoe TpeHue.

E.,=puN
Cuula TpeHUS CKOJIbXKEHUS:  ©

Fp=pN

1.2.8
Cuuta TpeHus OKOos:

Koadduument tpenuns

JlaBneHwue:

1.3 CTATHUKA

—

F
1.3.1 MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUA:

M| = Fl, re 1 — medo cubt

OTHOCUTENIbHO  OCHM, Ipoxojsdmed uepes Touky O
NEePIEeHIUKYISIPHO PUCYHKY

HeHTp Macc Tia. HeHTp MacCC CUCTEMbI MAaTCpUAJIbHBIX

TOYCK:

myy +mata+...
T =

my +ma+...

1.3.2
.B onHOpOIHOM 1OJIE TSKECTH

‘g = const
(g ) (IeHTp Macc Tena COBMAAaeT C €ro LEHTPOM

TSAXKECTHU

VYcnosus pasHoBecus TBEpaoro tena B MCO:
1.3.3 [M,+M, +...=0
1]:"1 +F,+...=0
1.3.4 3axoH [lackans

1.3.5 JlaBnenue B )unkocTH, mokosmeiics B MCO:




1.4

p=po tpgh

1.3.6

1.4.1

3akoH Apxumena:

-

FAp}: = —FRurecs

€CIIH TEJO M KUJAKOCTh nokoarcs B UCO, to

FAp}: = P9Verrrecs

VYcenoBue muiaBaHus Tel
3AKOHBI COXPAHEHNM A B MEXAHUKE
NMiynsc MmaTepuabHON TOYKU:

p=mv

1.4.2

1.4.3

144

VMITyJIbC CHCTEMBI TE:

P=p1+pate
3aKOH U3MEHEHHMS U COXPAHEHHS MMITYJIbCA:
B UCO

ﬂ'-;’ = ﬂ"{j;l + F-:: +...) = Fopemult + Foguemufit+...
B MCO , eciu

Ap =A(p, + pa+...) =0

€CIIn Flesems T Fragemnt.--= 0

PeakTuBHOE NBMKEHUE

F
\ﬂcAi;:(x‘

Pabota cuibl Ha MajlOM NEpPEMEILEHUN:

A=|ﬁ'|-|ﬂf|-co5 o=F, - Ax

1.4.5

Q
=1
el

MOITHOCTb CHUJIBL:

€CIIH 32 BpEMS At At




pa60Ta CHJIBI U3BMCHACTCA Ha , TO MOIITHOCTH CHJIbI

Ad
P=— =F-vu-cosa
ﬂf Ar—

Kunernueckas OHEPIusa MaTepHaHBHOﬁ TOYKH.

_mv* p?

146 2 m
3aKOH W3MEHEHUS KHHETUYECKOM SHEPTUU CUCTEMBbI
MarepuasibHbIX Touek: B UCO AExkun = Al + A2 + ...
[loTeHumanbHas SHEPrus:
JUISl IOTEHIIMAJIBHBIX CHJI
A2 = Eiporess — Eonoreny == 8Enoreny
IToTenumanbpHas YHEPrUs MaTepUAIbHON TOYKH B
1.4.7 OJIHOPOJIHOM I10JI€ TSYKECTHU:
Erorenn = mgh
[ToTeHuuanbHas SHEPTUs ynpyro 1ehopMUPOBAHHOTO Tela:
gk
CIOTEEI] 2
3aKOH U3MEHEHHS U COXPAHEHUSI MEXaHUYECKOM SHEpruu:
Euex = Exux + Enoresm,
1.4.8
B IICO AEex = Ascex menorenn. cun,
B IICO AE,ex = 0, ecll Agcex senoresm cun = 0
1.5 MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI
['apmoHnueckue  KosebaHMs  MaTepuUanbHOM  TOUKH.
Avmmutyga u ¢asza  konebanui. Kunemaruueckoe
OIMCaHue:
x(f) = Asin( @t +o, ).
v.(0)=x/,
1.5.1

a(f=(v ), =—o'x)=a +ax=0,
TIE X - CMEIICHUE U3 PABHOBECHS.
JlnHamuyeckoe onucaHue:

ma, = —kx, r = e F, = —kx.
* ' rae k=mw® o, 3HAYUT, 4TO *

OHepreTUyecKoe ONUCAHNE (3aKOH COXPAaHEHHUs




MEXaHWYECKON PHEPTHUN):

CBs3b aMIUTUTYZIBI KOJICOAHWUW CMEIICHHS MaTepuaIbHON
TOYKM C AaMIUINTyZaMHd KojeOaHull €€ CKOpOCTH H

YCKOpPEHUSI:

Upe =04, a__ =04

[Tepuon 1 yacToTa KoJeOaHUI:

r-2r_1
w0 v

Hepﬂoz[ MaJIbIX CBO60,I[HBIX KOJIEOAHHH MaTeMaTH4YECKOIO

MasiTHUKA!
1.5.2
i
IF=2m |—
g
[lepuon cBOOOIHBIX KOeOaHUI MPYKUHHOTO MAasiTHUKA:
m
T =2n T
1.5.3 Beinyxaennsle koieOanus. Pezonanc. PesonancHas kpuBast
Ilonepeunble u  mnponposbHble  BONHBL.  CKOpPOCTH
pacrnpoCTpaHEHUS U JIMHA BOJIHBI:
v
1.54 . _p=Z

L:l

Wutepdepenuys u audpaxiys BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKYJISIPHAS ®U3UKA. TEPMOAMHAMUKA

2.1 MOJIEKYJISIPHAS ®U3UKA

Mopgenu cTpoeHusi ra3oB, XUIKOCTEH W TBEPABIX TeEIN.
[Tycth TepmoauHamMuueckasi cucrema (Teno) cocTouT u3 N

OJWMHAKOBBIX MOJICKYIIL. Torma konu4uecTBO BElIECTBA

211 N m
11 v=rF=—
Ns i

, TIe Na' _uncno ABoraapo, m — Macca CUCTEMBI (Tena),

ko MOJIIpHasA Macca BEIICCTBA



2.1.2 TermoBoe IBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 B3auMoaeiicTBuEe YacTUI] BEIIECTBA

2.14 Huddys3us. BpoyHOBCKOE TBUKCHHE
2.1.5 Mopenb naeansHoro raza B MKT

CBs3p MEXIy [JaBICHUEM U CpeIHEH KHHETUYECKOU
HHEPrUeil MOCTYNATEIbHOTO TEIJIOBOIO IBUKEHHS MOJIEKYII

uaeanbHoro rasa (ocHoBHoe ypasuenue MKT):

{ 2 _
2.1.6 p=1mvﬂv3=3n-i i =En-.£‘mr
3 37\ 2 )3 '

rae m0 — Macca OJTHOM MOJIEKYJIbI,

N
n==

Vo KOHLCHTpausg MOJICKYJI

2.1.7 AoOcomotHas Temriepatypa: T =t +273K

CBs13b TEMIICPpATypbl Ta3a CoO CpCI[HCfI KHHETHYCCKOMN

E)HepFI/Ief/i MMOCTYHATCJIbHOIO TCIIJIOBOI'O0 JABHIKCHHA €TI0

218 MOJICKYJT:
I 2
£ =| my |3 kT
L2 2
2.19 VYpasuenue p = nkT

Mogenp uaeaabHOIO raza B TEPMOAUHAMUKE:

( VpaBrerme Merrereesa — Kianeipora
| BeIpaKeHHE V1A BHYTPSHHEH JHEPTHH

VpaBHeHne MeHueneeBa — KianeiipoHa (IIpHIMeHHMEIE (OPMEI

3AINICI):
mo _ _PRT
5 1.10 pV—ERT—VRT—NkT, p—T,

BripaskeHie 1711 BHYTPeHHell PHEPTIIH 0JHOATOMHOTO IIeaTbHOIO
rasza (IpiMeHNIMEBIe (OpPMEI 3aIIIICH):

L‘=%VRT =%NF{T —3MpT —ve,T= %pV

2L




2.1.11

2.1.12 ¥V
T

P_ const
T

3akoH /lanbTOHA 71 TaBJIICHUSI CMECH PAa3pPEKEHHBIX Ta30B:

p=p +p2t..

W3omporieccsl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJieky N (C MOCTOSTHHBIM KOJIHYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,

nzoxopa (V = const):
n3zobapa (p = const):
= const

I'paduaeckoe npeacrabaeHue n3onpoieccos Ha pV-, pT- u
VT- nnarpamMmmax.

OO0beMHEHHBINA ra30BbIH 3aK0H:

|4

2.1.13

p_ = const

JJIA IOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

Hacpiiennsle u  HeHacwllleHHbIE napbl. KadecTBeHHas
3aBUCUMOCTD IIJIOTHOCTH M JABJICHHMS HACBIIICHHOIO Iapa
OT TEMIepaTypbl, WX HE3aBUCHMOCTb OT 00BEMa

HaCbIIICHHOI'O I1apa

2.1.14

qb_

2.1.15

Brnaxxnocts Bo3ayxa.
OTHOCUTENbHAS BIAXHOCTD:
Prapa(T)  PrapalT)

" PuscumnapalT)  Pracsrmnapa (T)

N3MeHeHue arperatHbIX COCTOSIHMM BEUIECTBA: UCIAPECHUE

N KOHACHCA s, KHIICHUC )XUJIKOCTHU

2.1.16

2.1.17

HN3meHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: ILIABIICHUE

N KpUCTAJJIN3alna

[IpeoOpazoBanue sHepruu B (ha30BBIX EPEXOax

2.2

TEPMOJINHAMUNKA

22.1

TennoBoe PaBHOBCCHUC U TEMIICpATypa

222

BuyTpenHnss sHeprus

223

Temonepenada kak cnoco0 U3MEHEHHUsI BHYTPEHHEH
sHeprum 0e3 coBepieHust padbotel. KonBekmms,

TCILIOITPOBOAHOCTD, U3JIYUCHUC



224

KonnuecTBO TEIUIOTHI.

Y enpHast TEMII0EMKOCTD BEIIECTBA C:
@ = cmAT

225

VY nenpHas Terora napoodpazoanus L: Q = Lm.
VenapHas TEIoTa miasiacHus A: Q = Am.

VY aenpHas TEMJIOTa CropaHus Tommaa q: Q = gm

2.2.6

2.2.7

DOnemeHTapHasi paboTa B TEPMOJMHAMUKE:

A = pAV Brrancnenne paboTs 1o rpaduky mpoiiecca Ha pV-

JuarpaMme

IlepBbIil 3aKOH TEPMOJIMHAMUKH:
Q2 = AUy + Ayp = (U —Uy) + Ay,

Annabara:
Q2 =0= A4y, = (U) —U;) =AU,

2.2.8

Bropoii 3akon Tepmoannamuku. HeoOpatumble nmporiecchbl

229

[Tpuniune! aeiicTBus TenaoBbix mamuH. KIT:
o

0, 0,

ZUHATD ZUHATD ZoHarp

'r]:

2.2.10

2.2.11

Makcumanbnoe 3Hauenue KII. [{ukn Kapno:

T. . -T.
max N = Ngpe = m}" mzl_rm

Harp Tm

YpaBHEHHE TEIUIOBOTO OallaHca:
Q1 +Q@:+Q3+..=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OneKkTpuzauusi Tel U €€ MNPOSBICHUS. ODIEKTPUUYECKUM
3apsan. JBa Buma 3apsiga. DJIEMEHTApHBINA SJIEKTPUUYECKUMA

3apsn. 3aKkoH COXPAHCHUA JJICKTPUYCCKOT'0 3apdaa

3.1.2

B3anmoneiictBue 3apsanoB. ToueuHbie 3aps/ibl. 3aKOH
Kynona: B 0JHOpOJHOM BEIIECTBE C IUAIEKTPUUECKON

IIPOHHUIAEMOCTBIO &




3.1.3

szlqll'l_lql — 1 |Q1|’g:

g1 dmeg, 17

Onexrpuueckoe mojie. Ero aelicTtBue Ha 3JIEKTPUYECKHE

3apsabl

3.14

3.1.6

E =

Hanpsx€HHOCTB 3JIEKTPUYECKOTO IOJIA:

F

q mpofes

[Tone Toueunoro 3apsina: T

E = const.

OIHOPOJHOC IT0JIC:

KaprrHbl TMHMI HANPS)KEHHOCTH ATUX TOJIEH

IToTeHIINAIEHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HocTh NOTEHIUATIOB U HaIIPAXKCHUC!

Ay = q(¢y —¢2) = —qhp = qU.

IToreHnuanbpHas OHCPIrusda 3apsaaa B 3JICKTPOCTATHYCCKOM

IIOJIC:

W=qp A=—-AW

W
b =—

[ToTennuan QJICKTPOCTATHYCCKOI'O ITOJIA: q

CBs3b HaprI)KéHHOCTI/I OJIsT U pa3HOCTU IMOTCHIIUAJIOB UJISA

OJIHOPOJIHOTO AJiekTpocTtatnueckoro mojsi: U = Ed

[IpuHIUIT CynepIIO3UIIUH SJIEKTPUYECKUX MTOJIEH:

E=E1+E:+_.¢P=¢1+¢P:+

EL =

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPH ITPOBOJHUKA

0 , BHyTPH ¥ Ha IOBEPXHOCTHU IPOBOJHUKA (P = const

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

JusnexTpudeckas MpOHUIIAEMOCTD BEIIECTBA €

Konaencarop. 91ekTpo€MKOCTh KOHAEHCATOPA:




3.2

3.1.10

q
C=—
u
OneKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa:
el

=500 e
I

HapaJIJIeJIbHoe COCAMHCHNEC KOHACHCATOPOB:
g=q, +tq:+....Uh =U; =..., E:-rtsupnsu.rL"t_ G+ 0+

ITocaenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

1 1 1
U=U1+Ug...,q1=q:=,,u£_ =C_+C_+'"
IO 1 2

3.1.11

DHeprust 3apsHKEHHOTO KOHICHCATOPA:
gl CcU* g°

¥, =
¢ 2 2 2C

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cwuia Toka:
=29
At -0

IToctostaHEI TOK: I = const

s moctossHHOrO ToKa q = It

322

3.23

324

VY ci10BUS CyIIECTBOBAHUS 3JEKTPUUECKOTO TOKA.
Hanpsokenue U u 9J1C E

3akon Oma aJig y4acTKa Iernu:

[=—
R

DnexTpuueckoe COTIPOTHBIICHUE. 3aBUCHUMOCTH
CONPOTHUBIIEHUS] OJJHOPOJHOTO MPOBOJIHUKA OT €r0 JUIMHBI U

ceucHMs. Y JelIbHOE COIMPOTUBJICHHUEC BEIICCTBA.

[
R=p§

3.25

Uctounuku Toka. 3J1C uCTOUYHMKA TOKA:



A CTOPOHHETICHET

q

E =

BHYTpeHHee COIMPOTUBJIICHUE UCTOYHHUKA TOKaA

3akon OMa 1Sl TOJTHOU (3aMKHYTOM ) 3JIEKTPUUYECKOM LIETIN:

E =1R + I, oTkyzna

J - E
" Rr
3.2.6
E.r
= R
[TapannenbHOE COEIMHEHNUE TPOBOIHUKOB:
I=11+12+...,U1=02=..,,
1 1 + 1 +
R MEPALT R 1 R 2 -
3.2.7
[TocnenoBarenbHOE COEIUHEHUE POBOIHUKOB:
U=U0U1+02+.., 11=12=...,
Rr[l:lf."lz Rl + R:+...
Pabota snekrpuueckoro Toka: A = [Ut.
3akon JTxoys — Jlenna: € = IRt
3.2.8 Ha pesucrope
R:Q = A=I?Rt= IUt=?-t
MoOIIHOCTB NEKTPUYECKOTO TOKA:!
Ad
= — = ILF
AT {50
TemioBast MOIHOCTD, BBIIEISIEMAs HA PE3UCTOPE:
, U
329 P=["R=—=]1J
R
MoIHOCTh HCTOYHUKA TOKA!
AA
At |y




CBOOOIHBIE  HOCHTENM  DJIGKTPUUECKHX  3apsoB B

IIPOBOJHUKAX. MeXaHn3Mbpl NPOBOAUMOCTH  TBEPIBIX

3210 METAJIJIOB, PAaCTBOPOB M PACIIABOB 3JIEKTPOJIUTOB, T'a30B.
ITonynpoBoaHuKu. 1101y pOBOJHUKOBBIN U0
33 MAT'HUTHOE ITIOJIE
MexaHndeckoe B3aMMOACHCTBHME MArHMTOB. MarHmTHOE
nose. Bekrop  marmutHOM — MHaykumu.  [IpuHnmn
CYNEpHO3UIIMM MAaTHUTHBIX TOJIEH:
331 EB=B +B;+..
JlvHMM WHAYKUMM MarHUTHOro noss. KaprtuHa nuHMMA
UHIYKIUU MarduTHOT'O OJIS II0JIOCOBOTO H
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MarHUTOB
OneiT Opcrena. MarHuTHoe 1osie IPOBOAHMKA C TOKOM.
330 KaprtvHa nuHMII MHOYKUMM MarHUTHOTO MOJISL JUIMHHOTO
o OpsSIMOTO  MPOBOAHMKA M 3aMKHYTOIO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM
Cuna Amrmepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina
333
, TJIe 0. — YTrOJI MEK]ly HalIpaBJICHUEM MPOBOJHUKA U BEKTOPOM
B
Cuuna JlopeHua, €€ HanpaBJieHUE U BEIMYHMHA:
Frop =l q | vBsina
I7I€ 0L — YTOJl MeXAY BEKTOpaMH v
334
u B
JIBi>keHUe 3apsHKEHHOM YacTUIBI B OJHOPOJHOM MarHUTHOM
moJie
34 OJIEKTPOMATHUTHA S MHAY KA

3.4.1

IToTok BCKTOpa Mar HUTHOM HHAYKIHUU:

= B, 5= B5cosa




34.2 SABnenue 3nekTpoMariuTHOM UHAYKIMU. DJIC nHIyKImu

3aKOH 3JIEKTpOMarHuTHOM MHAyKiuu Dapanes:

343 AD

E:__

v

Ar—0

A

O/1C nHAYKUMH B IPSIMOM IIPOBOJHUKE JAJIUHOM |,

3 -

ABHKYIIEMCA CO CKOPOCTBIO V¥ {-E 1 E}

344
B OJJHOPOJHOM MarHMTHOM moJjie B:
| E; |= Blvcosa
, TJIe 0L — yTroJI MEXIY BEKTOpoM B u
HOPMAJIbIO
n
K TJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI [HV
TO
| Ei |= Blv
34.5 [IpaBuio Jlenna
NHIyKTUBHOCTS:
&
L=—
I ,umu @ = LI
3.4.6
Camounnaykuus. 9/IC caMonHayKuuu:
A
E =-L—| =-II
Aty
DHeprusi MarHUTHOTO TOJIs1 KaTYIIKHA C TOKOM:
347 . LI?
W, = 5
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHU A 11 BOJIHBI

3.5.1




Koneb6arenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC

Kose0aHus B UACATLHOM KOJiebaTeTbHOM KOHTYpE:
[a() =G ensin( ot + o)
11[?] =, = 0, cO8( O+ ) =1, cos(f +py

®opmyna TomcoHa:

T = 2mvVLC oTKy1a

CBs3p aMIUIMTYIbl 3apsiia KOHJIEHCATOpa € aMILIUTYAOU
CWJIbI TOKa IpU  CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KoJIeOaHUAX B HJICATHHOM KOJIeOATeIbHOM KOHTYpE:

Qoo = —

£}

3aKOH COXpaHEHUS PHEPTUU B HJICAUTHHOM KOJICOATEIIbHOM
3.5.2
KOHTYpE:

353 BBIHY)KILGHHBIG QJICKTPOMArouTHbLIC Konebanus. Pe3onanc

[lepemennbiit  Tok.  IIpousBoacTBO,  mepemaya U

noTpedIeHUE 3JIEKTPUUECKON SHEPTUU

cu? LIt cu? LIt
+ = e = T — const.
2 2 2 2

354

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH. Bzaumnuas

3.55 opucHTaluusl BCKTOPOB B SHCKTpOMaFHI/ITHOI\/JI BOJIHE B

-

BAaKyyMc: ELBLlc

156 [Ixama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

AIIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA

361 [IpsamonnHENHOE pacnpOCTpPaHEHUE CBETa B OJHOPOIHOMN
cpene. Touyeunblit UCTOYHUK. JIyd cBeTa

3aKOHEI OTpaXCHUS CBCTA.

a=p

3.6.2 ol p

S




3.6.3 [TocTpoenune n300pakeHH B TUIOCKOM 3€pKajie

3aKOHBI IIpCIOMJIICHUS CBETA.

IIpenominenue ceera:

My 5ing = n,5inf.

AOGCOIIOTHBIN IIOKa3aTeNb MIPETOMICHHUS:

o
MNage = E

OTHOCUTENBHBIN ITOKA3aTENb IIpECIOMIICHUSA:
Mo 7y

Mg = — =
T v,

3.6.4

Xoq J1y4eil B Ipu3Me.
1"1 = 1"2 N I?1}.1 = HJ}'J
CooTHOIIEHHE YacTOT M COOTHOIIEHWE JJIMH BOJH IIpU

nepexoac MOHOXPOMATHYCCKOr'0 CBETa 4YCpPE3 TIpaHUIY

paszzerna AByX ONTUYECKUX CPeNl:

nH,<mn 1y

oy .

ITomHOE BHYTpEHHEE OTpaKEHUE.

3.6.5

Hpel[eHLHLIﬁ YIroJI IOJIHOTO BHYTPEHHETO OTPAKCHUA:

5 1 M4
ina,, = =—
T g M

Cobuparoiue ¥ pacceuBarollie JHH3BL. TOHKas JIMH3A.

DOKyCHOE PacCCTOSIHUE M ONTUYECKAs CHJIa TOHKOM JIMH3BI:

3.6.6

®opmyJsia TOHKOH JTMH3bI:
1
F

3.6.7

+

1
d

=



3.6.8

I'=—

VBenuueHue, 1aBacMoe JIMH30M:

h_If]
H d

F\ h

f

k3

B ciryuae paccenBaronieit JIMH3bI:

1
D0= F=—0,
D

_If1

Xox J1y4a, MPOIIEAIIEro JUH3Y IO POU3BOJIBHBIM YIJIOM

K e€ rmaBHOM onTHdeckoi ocu. [loctpoenue n3zo0pakeHuit

TOYKU U OTPE3Ka MPSIMOM B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX N UX CUCTEMAX

3.6.9

3.6.

3.6.11

doroanmapaT Kak onTtuueckud mnpubop. [ma3

OIITUYCCKaA CUCTEMA

WnTepdepenius ceeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOIEHU MAaKCUMYMOB 1 MUHUMYMOB B
UHTEp(PEPEHIIMOHHOM KapTUHE OT ABYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

MAKCIIMYMBI — A=2m ; m=0,+1,+2 +£3 .

v
MIHIMYMEI — .-1'=.={2m+l_]:, m=0,£1,£2,+3 .

e

Kak

Hudpaxus cBera. JudpakinuoHHas pemérka. YcaoBHe

Ha6J'IIOIIeHI/ISI TJIaBHBIX MAaKCHUMYMOB IIpU HOPMaJIbHOM

MaaCHNUM MOHOXPOMATHYECKOTO CBETa C )IHPIHOP'I BOJIHBEI A

Ha pel€TKy ¢ nepuoaom d:

dsing,, = mid,m =0,+/-1,+/-2,+/-3,..




3.6.12

Hucnepcus cBera

KBAHTOBAS ®U3UKA

4.1

4.2

4.1.1

KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
['umote3a M. [1nanka o kBantax. ®opmymna [lnanka: E = hv

®otonsl. DHeprus (HoToHa:

E—Hh he
= "=—=%8c
A p

WNmnynbe ¢poToHa:

E hv h

PECTTTa

®oroapdexr. Ombitet AL CroneroBa.  3akoHBI

dororddekra

VYpaBuenue DitHmreiiHa i GoTodddexTa:

Eltnl:rru:-:a = Aebxoga+ Epyuman

he
E't'l:rrl:l:—:a = hv = TJ
e,

Evimmae = 5 = el

4.2.1

JlaBneHue cBeta.
JlaBiieHME cBETa HA OJIHOCTBIO OTPAKAIOIIYIO
MOBEPXHOCTH U HA MOJIHOCTHIO MOTJIOMIAKOIYIO

MMOBEPXHOCTh
OU3MKA ATOMA

HnaHeTapHa;I MOACIb aTOMa

4.2.2

423

[Toctynatsl bopa. M3nydyenue u nornomenue (GOTOHOB MPpH
Hepexozie aToMa C OJTHOTO YPOBHS SHEPTUU Ha JPYTOM:

hv, = he =|E" —.Em|

mn - .
S

JInHelyaTeie CIIEKTPBI.
CrniekTp ypOBHEW SHEPrUM aTOMa BOJOPOAA:

_ —13,69B

i

E

"

, o n=1 23 _.
n




4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

43.2

Hyxnonnas monens sigpa ['eitzenbepra — MiBanenko. 3apsin

anapa. MaccoBoe unciio siapa. M3o0Tonsl

Pa,I[I/IoaKTI/IBHOCTB.

SX—353Y+ JHe
Aunbda-pacna;

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;
A A 0 ~
XY+ je+v,

[To3uTtponHbI B-pacnan:
A A 0= , .,
X —75Y + jE TV,

FaMMa-I/ISHy‘IeHI/Ie

433

434

3aKkoH paaruOaKTHBHOI'O pacliaaa:

-t
N(t) = Ng#2T

HYCTL m — MaccCa paauOaKTUBHOI'O BCIICCTBA. Torna
-t

m(t) =mg* 2T

SInepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

®wusuka (0a3oBbiit ypoBeHb) Msikuies [.5., byxosues b.b., Corckuii
H.H./Tlox pen. IlapdentreBoit H.A. 10 ximacc OTKpbITOE aKIIMOHEPHOE
obmectBo «M3aatenbcTBo «lIpocBemienue»

®dusuka (6a3oBbIi ypoBeHb) Mskuiies [.5., byxosues b.b., Uapyrun

B.M./Tlox pen. IlapdentseBoit H.A. 11 kmacc OTKpbITOE aKIIMOHEPHOE
obmrectBo «M3marenbeTBo «IIpocBenieHme

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Iporpamma kypca ¢usuxu aiis 10—11 kmaccoB. bazobiii ypoBens (aBtop I7.51.
MsxkuieB) YMK «®@usuka. 10 knacc. bazoBbiil ypoBEeHbY

YMK «Dusuka. 10 xkinacc. ba3zoBelil YPOBEHBY

1 ®usuka. 10 kinacc. ba3zoBeiil ypoBeHb. YUeOHUK € 3JIEKTPOHHBIM
npuioxeHueM (aBtop I'. 1. Msikures).

2 ®dusuka. 10 knacc. ba3oBslil ypoBeHb. Metoauueckoe nocooue (asrop I'.4.
Msikuines).

3 ®usuka. 10—11knaccel. ba3zoBblit ypoBeHb. TeTpaas AJist 1abopaTOPHBIX
pabot (aBTopsl B. A. KacesinoB, B. A. KopoBuH).

4 ®uzuka. 10—I11knaccel. ba3osiii ypoBeHb. Komiekt Tetpanen mis
KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

5 ®@uzuka. 10 kiacc. JunakTuyeckre KapTouku-3aaanus (aBTopsl M.
A.Ymaxkos, K. M. YmakoB).

YMK «®wuzuka. 11 kinacc. ba3oBblil ypOBEHb»

1 ®usuka. 11 kiacc. ba3zoBeiil ypoBeHb. YUeOHUK € 3JIEKTPOHHBIM
npuioxxenueM (aBrop I'. . Msikuiies).

2 ®dusuka. 11kmnacc. ba3zoselit ypoBenb. MeTonnueckoe nocobue (astop I'.4.
Msikuines).

3 ®usuka. 10—11 knaccsl. ba3oBslii ypoBenb. Terpaap ais 1adopaTOpHBIX

pa6ort (aBropsl B. A. KacesiHos, B. A. KopoBun).

4 ®usuka. 10—11 kmaccel. ba3zoBbiii ypoBeHb. KOMIIIEKT TeTpaaen s
KOHTPOJBHBIX padoT (aBTopkl B. A. Kackanos, U. B. Urpsiiios).

5 ®usuka. 11kimacce. Jlunaktnyeckue KapTouKu-3aaaHus (aBTOpel M.
A.Ymaxkos, K. M. Ymakosn).



HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1 http://nsportal.ru —connanbHasi ceTb pabOTHHUKOB 00pa30BaHUA.

2 http://markx.narod.ru/pic/ -¢u3uka B mIKoe.

3 http://festival.1september.ru/articles/ -hecTrBaIb NEATOTUUECKUX UACH

«OTKPBITBINYPOK».

4 http://www fizika.ru caTmisyuntened PU3NKHUUXyIeHUKOB.

5 http://www.physics.ru/ -MaTepHranbInodu3rKe.

6 www.ege.edu.ru -undopmanmonnsiitnopran EI'3.

7 http://school-collection.edu.ru/-eaunaskosiekiusa [{OPoB
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