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[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3yjbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHIICTIIIUMA TIpeTno/ilaBanusl ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepaunu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (pu3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeTr TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOy4eHHs, a TakXKe YYHUTHIBAET HEOOXOAMMOCTH pEaU3aAlUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeamMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE L€ M3Y4YeHUs] (PM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHuUsl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1o rojaMm oOydeHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpysxkaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3MYECKre 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE U AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, TOJIYYEHHUS] HOBBIX MATEpPHAJOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHHE €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa oOydaromwuxcsi, B (POpPMUPOBAHUE YMEHUU MPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YUYE€OHBIX HCCIIeI0BaHUM.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HUJeH, KOTOpPhle MOXKHO pacCMaTpUBaTh KaK TMPUHIUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (pusmku
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3HUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypce dusuku mpemmosnaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX IMPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
po0JIeM pallMOHATIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOAE, TpaHULAX
IPUMEHUMOCTH TEOpPUHM, MJI1 OIUCAaHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAILHON AESTETbHOCTH O00YyYaromMXCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
pakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe J1abopaTopHBIX padoT,
NPOBOAUMBIX JUISI KOHTPOJIE W OLEHKH, OCYIIECTBISICTCS y4aCTHUKaAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm »>TOM oOecreunBaercs OBJAJACHHE
OOy4alOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbIE W3MEPEHHUs, WCCIEAO0BaHUS
3aBUCHUMOCTEH (PU3MYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENsAETCA PEUICHUI0 PacYETHBIX M KAaueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJJaHHON (PU3NUECKON MOJIEIBIO, MTO3BOJISIIOIINE PUMEHSITh U3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1ad NPUOPUTETOM SIBISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH



KU3HU, TpeOyromme BbIOOpa (U3NYECKOM MOJEIM A CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECedYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3HUKK Ha ypOBHE CpeHEro 00111ero 00pa3zoBaHus TOJKEH U3ydaThbCs B YCIOBUAX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEeoOXoauMoe J1labopaTopHOE OO0OpYNOBAHME JJiI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHHUYECKHX MPAKTHUYECKUX padOT U JIEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHWE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBICHUW W  MPOIECCOB, AOMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydalmmxca. TeMaTH4ecKue KOMILICKThI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4CHUs] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e (opmupoBanue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUS B (HOPMUPOBAHHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JIOKA3aTeIIbCTB;

e (opmMupoBanue mpencTaBICHUNA O PONM (PUBUKU IS PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a71ad B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:

e nmpuoOpeTeHne  CUCTEeMbl  3HaHMH 00  o0mux  (u3MIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOIMHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHHM B TpUPOAE H JJIA TIPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOPaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIIHNXCS.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue (uU3NYECKUX SBICHUA M TporieccoB. HayuHble THUIOTE3BI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeitHoe  nBwKeHHWE. J[BUKEHHME  MaTepUaIbHOW TOYKH IO
OKPYKHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIC MEPE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwxkeHUs Tena, OPOIIEHHOTO TMOJ yIiOM K TOPU3OHTY U
TOPU30HTAIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSAMH, MPOHUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUM.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPIuUs YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. MoOJEnuM CTPOEHHSI Ta30B, XHAKOCTENM U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekysa. Konnyectso Bemecrsa. [loctositnnas Asoranpo.

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



Mopnens  uneanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M30ompoliecchl B Wa€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BeElIEeCTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTpUpYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCYa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh poLIecCOB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe mMyTEéM TpeHus (BUICOEMOHCTPAIIHS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HackllmieHHbId map. YaelbHas TemioTra
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTU3aIMs. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npu nNoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCKUil 3apsn. JlBa BHIAa SIEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUN 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPIIO3ULUN BJICKTPUUECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH 3JEKTPUUYECKOTO
TOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KongeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunwvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapauIeIbHOE, CMEIIIAHHOE COCITMHEHNUE IPOBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsieTCs €
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (Qu3nyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPHUPOJE.

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULIHOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHMTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOMN
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NIPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHMEe DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BEekTOpa MarHUTHOM
MHAYKIUAKW. OJIEKTPOABIKYIAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJIEKTPOJBIXKYIIAs Cujia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS NOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢daza KoseOaHUI.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMU W
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAQIBbHBIM NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl MAarHOCTHKAa B TEXHHMKE M MEIULIMHE, panaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
peroMIICHUE, MOJSIpU3anus, AUPpakius, UHTEpPepeHITHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CinoxHbli coctaB Oenoro cseta. LBer.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBerta. JludpakimoHnHas pemérka. YcloBHe HaOI0aeHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaAKIIMOHHAS PEUIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3mepeHne nokasaTess NpeJoMIIEHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTb MOZYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. JHEPT U
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue OuHmTeitna 1 porodddexra. «Kpacnas rpanuiia»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1or(h(DHeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenune wu moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEH4aToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTb CTPOCHMs siapa. OTKphITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHue pagroakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHIEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKoB YacTHIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3aHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u auxenune ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHON KapTUHE MHPA, POJib (U3HMUECKON TE€OpUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU TOJ00US TPEYTrOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIMXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEXKJECHHI, COOTBETCTBYIOIIHX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIIECTBa, PaCIIUPEHHE >KHU3HEHHOTO
OIBITA U OIBITA AEATEIBHOCTU B IPOLIECCE peald3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJILHON JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMH 00YYaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPAXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTAapHOMN U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NIaTPUOTU3MA,;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHMUS;

CIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEIlIeHUs,
OPHUEHTHUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiiero pu3n4Ieckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KyJIbTYpbl, OCO3HAaHHME TJI00aTBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOLLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH MO (U3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYD U HCCIIEJOBATENIbCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JIeSITCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl JIs J0Ka3aTeIbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIECpXKAHUS B pazIUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy npeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOMU JESITEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM C y4éTOM 0OIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOpPMYyITUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHTYaIIUSIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAWIMH B 00JacTU
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJeTh HABBIKAMH  MO3HABATENbHON  pedieKkcuu Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TIPH aHAINW3E pe3yIbTaToOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce Q0CTHWKEHHS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MPOSBIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWHU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydyenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaabHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJIEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPABIX TEJl, TOYCUHBIN
AIIEKTPUUECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMojieiicTBue Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl NPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApECHHE, KOHJIEHCAIMS, TUIaBJICHUE, KPUCTAUIM3alMs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJICHCTBHE 3apsI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yysl (U3NYECKUE BEITMYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(U3NYECKUI CMBICT HKCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS W EIUHUIIBI,
HaxO0JUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUYMHY C JAPYTHMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOI0 JBUKEHMS MOJICKYJ, CPeIHEKBaApaTHYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIHUUHNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJU3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3MUYECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI IO MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nuIl U TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCICIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOro Tpyda MpU MPOBEACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a9n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JJIOTUYECKH HEMTPOTUBOPECUNBYIO
[ENOYKY PACCYKICHUW C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U IPECTABJICHUS YUYEOHOW W HAayYHO-TIOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOIyIaeMyto HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3JIUYHbIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM ITPOOIEMBI.

K xoniy obOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EOUHCTBO
bu3MYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO fJipa MPU pPEUICHUU (PU3NUYECKHUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: 3JIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJApU3alMs CBETa, JHCIEpPCHs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO mMojs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepHoJ M 4YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsAl W cuja TOoKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKas CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PUIUYECKHI
CMBIC]I HCIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUYeHHs W €JAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPHOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKHUI CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€UHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIBLHOTO U MapaJIeIbHOTO
COEIMHEHUsI MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHIITEHHa mis PoTtorddexra,
3aKOH COXPAHEHHUSI HHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

OTPENIEIATh HAMIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIECNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJN3a YCJIOBHS 33a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NUECKHE BEIMUYMWHBI U (POPMYIIHI,



HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PAacCyXICHHUW C ONOpOM Ha M3Y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBICHUS y4eOHOW U HAyYHO-TIOMYJISIpPHOM MH(pOpMalUK, MOJIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUA WX O€30MacCHOTO MCIOJIH30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PAalMOHAIBHO PpACHpEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.
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TEMATHUYECKOE ILTAHUPOBAHHE!

10 KJIACC
i Hamvenosanue
Ne OCHOBHBIE BHIEI TedTeIbHOCTH
pa3genos H TeEM IIporpaMMHOE cogep:KaHHE
Wi y4ae0HOT 0 ImpeaMeTa 00y TarOIIHXCS

Pazgea 1. PH3IHKA H METOJAbI HAYYTHOI 0 HO3HAHHA

1.1

DHIHKA H MeTOIEI
HAVIHOT'O IO3HAHHA

q

i

dH3HKA — HayKa 0 IPHPOJE.
Hay4HEle MeTO D5l IO3HAHHA
OKPYKAIOIIET0 MHpA.

PoIb 3KCIEpHMEHTA H TEOPHH

B IIpOIlecce O2HAHHA IPHPOIEL.
DKCIEPHMEHT B (DHIHEKE.
MoaenHpoBaHHE (QHIHTECKHX
ABJIEHHH H polieccoB. Hay4HEle
THIIOTe3bl. OHIHIECKHE 3aKOHEI

H TeOPHH. I"paHHIIE] IPHMEHHMOCTH

(H3HYecKHX 3aK0HOB. IIpHHITHI
COOTBETCTBHA.

Pons H MecTo QHIHKH

B (JOpMHpPOBAHHH COBPEMEHHOH
HAay9HOH KapTHHEI MHpA,

B MPAKTHISCKOH JeATeThHOCTH THOICH

I3y4ueHHe HAYIHBIX (3MIIHPHIECKHX

H TeOPeTHYECKHX ) MeTO10B [I03HAHHA
OKPYKAIIEro MHpA.

OO0cyxIeHHE IPAHHII IPHMEHHMOCTH
(HH9eCKHX 3aKOHOB H TEOPHH.
PaboTa B rpyIme mo noaroToBKe
KOPOTKHX cOOOMIEHHH O POJIH H MecTe
(H3HKH B HaYKE H B [IPAKTHIECKOH
NeATelTbHOCTH TI0IeH.

JeMOHCTpAITHA aHATOTOBBIX

H IIH(QPOBBIX H3MEPHTEIbHBIX
IPHOOPOB, KOMIIBIOTEPHBIX JaTIHKOB.
OcBOeHHE 0CHOBHBIX IIPHEMOB PabOoThI
¢ mHppoBOH 1adopaTopHEH 10 (PH3IHKE

HToro 1o pasery

| B




Pazgen 2. MexaHHEKA

2.1

KuanematHka

Lh

MexaHHIECKOE JBHKEHHE.
OTHOCHTEIBHOCTE MEXAHHIECKOTO
IBHACHHA. CHCTEMA OTCYETa.
TpaeKkTOpHA.

ITepemenieHHe, CKOPOCTD (CpenHasa
CKOPOCTh, MTHOBEHHAS CKOPOCTE)
H YCKOpEHHE MaTepHATbHOH TOYKH,
HX IIPOEKITHH Ha OCH CHCTEMBEI
KOOpIOHHAT. CIIOXKEHHE
[IepeMellleHHH H CT10KeHHe
CKOpOCTeH.

PaBHOMEpPHOE H PABHOYCKOPEHHOE
IpAMOIHHeHHOE TBHKEHHE.
I'padHEH 3aBHCHMOCTH KOOPIHHAT,
CKOPOCTH, YCKOPEHHA., ITyTH

H [lepeMellleHH] MaTepHaTbHOH
TOYKH OT BPEMEHH.

Cpo0OoaHoe NaJeHHe. Y CKOpPEHHE
cBOOOIHOTO ITAJEHH.
KpHBoIHHEHHOE IBH/KEHHE.
JIBH:EeHHEe MaTepHAIbHOH TOYKH
10 OKPYKHOCTH C IIOCTOAHHOH

I10 MOV CKOPOCTRIO. YITIOBad
CKOPOCTE, THHEHHASA CKOPOCTS.
ITepHoa H YacToTa oOpalleHHA.

ITeHTpOCTpEeMHTENEHOE YCKOPEHHE.

TexHHTecKHe YCTpOHCTBA

IIpoBeneHHe SKCIIEpHMEHTA: H3VIeHHe
HepaBHOMEPHOT O IBHKEHHS C [IeTBI0
OIpeleTeHHA MTHOBEHHOH CKOPOCTH:;
HCCTIe0BaHHE COOTHOIIEHHT MEKTY
IIYTAMH, IPOHISHHBIMH TeIIOM
3a[I0CIeI0BaTeNbLHEIE PABHEIE
IIPOMEAYTKH BPeMeHH

[IPH PAaBHOYCKOPEHHOM JBHKEHHH

C HA9aTbHOH CKOPOCTBI0. PABHOH HYIIHO:
H3yUeHHe JBHKeHHA MIapHKA B BA3KOH
AHIKOCTH; H3VYeHHE JBHKESHHA Tena,
OpOIIEeHHOTO TOPH30HTAIBHO.
O0BACHEHHE 0CHOBHBIX [IPHHITHIIOB
JIeHCTBHA TeXHHYeCKHX YCTPOHCTE,
TAKHX KaK: CIIHIOMETp. LICIHEIE

H PeMeHHBIE [Iepe1adH IBHKeHH

H YCJIOBHH HX Ge30MacHOTo
HCIIOTb30BAHHA B IOBCEIHEBHOH
AKH3IHH.

PemeHHe pacueTHEIX 3a/1a4 ¢ ABHO
3aTaHHOH (QH3HIecKOH MOJIeTIbI0

C HCIIOIb30BAHHEM OCHOBHBIX (DOPMYII
KHHEMATHKH.

ITocTpoeHHe H aHATH3 TPadHKOB
3aBHCHMOCTeH KHHeMaTHIeCKHX
BETHYHH OT BPEMEHH

N1 PaBHOMEPHOTO




H IIPakETHYCCKOC IIDHMEHEHHE!
CIIHIOMETP. ABHAKSHHE CHaAPAIOB.
IETMHBIE H pPEMEHHEIEC IIEPEIATH

H PaBHOYCKOPEHHOT 0 IIPAMOTHHEHHOTO
JBHJKEHHS.

Pacno3HaBaHHe QH3IHISCKHX ABISHHH
B yie0HBIX ONBITAX H OKPYKaroIIeH
KH3IHH: pABHOMEpPHOE

H PaBHOYCKOPEHHOE IPAMOIHHEHHO
JBHIKEeHHE, CBO0O0JHOE Ta/IeHHe Tell.
JBHJKEHHE I10 OKPY/AKHOCTH.

OmnHcaHHe MeXaHHIEeCKOT O IBHKEHHA
C HCIIOJIB30BaHHEM (DH3IHIECKHX
BeTHYIHH: KOOP/IHHATA, ITYTh.
mepeMenIeHHe. CKOPOCTh, YCKOPEHHe.
PaGoTta B rpymmnax pH ILIaHHP 0BAHHH,
IPOBEIeHHH H HHTePIIpeTalTHH
Pe3VIbLTaTOB OIBITOB H aHATH3E
JOMOIHHTEIBHBIX HCTOYHHKOR
HHGOPMALIHH 10 TeMe

[
-2

JIHHAMHKa

IIpHHITHII OTHOCHTENBHOCTH
T'anunes. ITepreii 3akoH HerOTOHA.
IHepIIHATEHBIE CHCTEMEI OTCUETA.
Macca Tena. CHna. [IpHHITHIT
CYIIePIIO3HIIHH CHI. BTOpoH 3aK0H

HrrwotoHa 1714 Ma’[epHa.‘IBHOi:I TO™YRH.

Tperuti 2akoH HeroTOHA

JI7IA MaTepHATBHEIX TOYEK.
3aKOH BCEMHPHOTI'O TATOTEHHA.
CHia taxecTH. IlepBas
KOCMHYECKad CKOPOCTE.

CpaBHeHHE Macc B3aHMO,IeHCTBYIOIITHX
Tel.

HM3yieHHe 3aBHCHMOCTH CHIIBI
VIIPYTOCTH 0T Je()OpMAallHH; CPaBHEHHE
CHJI TPEHHA IOKO, Ka4eHHA

H CKOJIbAESHHA.

O0BACHEeHHE HEBECOMOCTH.
IIpoBeneHHe 3KCIIEPHMEHTA:
HCCIeIOBAHHE 3aBHCHMOCTH CHII
VIIPYTOCTH, BO3HHKAKOITHX

B IMPYKHHE H Pe3HHOBOM 00 paslie,




CHra ypyrocTH. 3akoH I 'yka.

Bec Tena.

TpenHe. BHIH TPeHHA (TTIOKOA.
CKOJIBKEHH:, KaueHH ).

CHra TpenHq. CyxXoe TpeHHe.
CHIa TpeHHA CKOJIBAEHHA H CHIa
TpeHHA MokoA. KosddHiHeHT
TpeHHd. CHIa CONPOTHBIEHHA
IIPH IBH/KEHHH Tela B JKHIKOCTH
HUTH rase.

IMocTynarenbHOE H BpallaTellbHOE
JIBHKEHHE abCOIKTHO TBEPIOTO
Teqa.

MOMEHT CHIBI OTHOCHTEIBHO OCH
BparmeHHA. [[1€90 CHIBL Y CII0BHA
PaBHOBECHT TBEPIOTO TEIA.
TexHHYeCKHe YCTPOHCTBA

H [IPaKTHYECKOE IPHMEHEHHE:

[0 JIITHITHHKH, JIBHACHHE
HCKYCCTBEHHBIX CITVTHHEKOB

OT HX AedopMallHH; H3yIeHHe
JIBHJKEHHA OpycKa II0 HAKTOHHOH
IUIOCKOCTH; HCCIeJOBAHHE VCIIOBHH
PpaBHOBeCHS TBEPI0TO Tela, HMEKMIEro
OCBb BpaIlleHH.

O0BbAcHeHHe 0co0eHHOCTEH
PaBHOMEPHOTO H PABHOYCKOPEHHOTO
IPSAMOIHHEHHOT O JBH/KEHHA,
cBOOOIHOTO MaIeHHA TEl, IBEKEHH
I10 OKPY/EHOCTH HA OCHOBE 3aKOHOB
HE0TOHA, 3aK0HA BCEMHPHOIO TATOTEHHA.
OO0BACHEHHE 0CHOBHBIX IIPHHITHIIOB
JIeHCTBHA MOIITHITHHKOB H HX
MPAKTHIECKOT O IIPHMEHEHH.
O0BACHEeHHE IBHAEHHT HCKYCCTBEHHBIX
CITYTHHKOB.

PemenHe pacdeTHBIX 3a1a49 ¢ IBHO
3aTaHHOH (PH3HYECKOH MOJSTBI0

C HCIIONB30BaHHEM OCHOBHEIX 3aKOHOB
H (popMYII THHAMHKH.

PacnozHaBaHHe (DH3HUECKHX ABIEHHH
B yie0HBIX OIBITaX H OKPYXKAKOIMeH
FKH3HH: HHEPITHA, B3aHMOJeHCTBHE Tell.
AHanH3 (H3IHYeCKHX [IPOLECCOB

H ABIEHHH C HCIIOTIb30BaHHEM 3aKOHOB
H IIPHHIIHIIOB: 3aK0H BCEMHPHOTO
TarotTenHd, [, II u III 3akoHsel HerOTOHA,




TIPHHITHII CYIIEPIIO 3HIIHH CHIL, IIPHHITHII
PABHONPABHOCTH HHEPITHATLHEIX
CHCTEM OTCHeTa

rJ

3aK0OHBI COXpPaHCHHA
B MEXaHHES

HMrmyabc MaTepHATBHOH TOIKH
(Tena), CHCTeMBI MaTepPHAIBHBIX
To4ek. IMIyIIbC CHIIBI H H3MEHEHHE
HMITYIbCA Tella. 3aKOH COXPaHeHH
HMITYIbCA. PeaKTHBHOE JBHKEHHE.
PaboTa cH1bl. MOIIHOCTE CHIEL.
KHHeTHYecKad 3HepIrHd
MaTepHATbHOH TOUKH. TeopeMa

00 H3MeHeHHH KHHETHYeCKOH
SHEPrHH.

IToTeHIHATEHAA SHEPTHA.
IToTeHIHATEHAA SHEPTHA YIIPYTO
nedopMHPOBaHHOH TP y/AHHEL.
IToTeHIHanbHAA 3JHEPTHA TENTA
BOITH3IH IOBEPXHOCTH 3EMITH.
TToTeHIIHATEHEIE H
HEeTOTEHITHATIbHEIE CHIEL. CBA3B
PpaboTeI HENOTEHITHATELHEIX CHII

C H3MeHeHHeM MeXaHHIeCcKOH
HEPIHH CHCTEMBI Tell. 3aK0H
COXpaHeHHA MeXaHHIeCKOH
JHEPTHH.

VOpyTHe H HEYTIPYTHE
CTOJIKHOBEHH.

IIpoBeneHHe 3KCIIEPHMEHTA: H3VIEHHE
a0cOIFOTHO HEYIIPYTOI0 yaapa

C IOMONIBIO IBYX OJHHAKOBBIX
HHTAHBIX MasTHHKOB; HCCTIeIOBaHHE
CBA3H paboThI CHIBI ¢ H3MeHEeHHEM
MeXaHHIeCKOH 3HeprHH Tela

Ha [IpHMepe pacTAKeHHA Pe3HHOBOTO
ATYTA.

Or1eHKa adCOMTIOTHRIX H 0THOCHTENBHBIX
HOTPelTHO cTeH H2MepeHHH (PHIHIeCKHY
BeTHYHH.

PemeHHe pacieTHBIX 3a1a4 ¢ ABHO
3a71aHHOH (QH3HIeCKOH MOIEIbI0

C HCIIOIb30BAHHEM OCHOBHBIX 3aKOHOB
H (OpPMYy THHAMHEH H 3aKOHOB
COXpaHEHHA.

PemeHHe KadecTBEHHBIX 3a1a4

C OIOpPOH Ha H3YUEeHHEIE B pa3ene
«MexXaHHEa» 3aKOHBI, 3aKOHOMEPHOCTH
H (pH3H9IeCKHE ABICHHA.

OImHCaHHE MeXaHHIeCKOIr O IBHKEHH

C HCIIOJIB30BaHHEM (PH3HIECKHX
BETHYHH: HMITY7IhC Tea, KHHETHIeCKad
3HEPTHA. IO TEHITHATBHAT SHEPTHA.




TexXHHTECKHE YCTPOHCTBA
H MPaKTHIECKOe IPHMEHEHHE:

BOJOMET, KOTIep, [IPYKHHHBIH
ITHCTOJIET, ABH/KEHHE PaKeT

MeXaHH4ecKasd padoTa, MeXaHHYIecKad
MOIITHOCTb.

AHaTH3 QH3HIECKHX NPOIIECCOB

H ABIeHHH C HCIIOIB30BaHHEM 3aK0HA
COXpaHeHHS MeXaHHYeCKOH SHepIHH,
3aKOHA COXPaHEHHS HMITYIILCA.
O0BACcHEHHE OCHOBHEIX IIPHHITHIIOB
JIeHCTBHA H IPAKTHIECKOT 0
IPHMEHEHHA TeEXHHIEeCKHX YCTIPOHCTB.
TAKHX KaK: BOJOMET, KOIIED.

P YAHHHBIH [THCTO.IET.

OO0BbsacHeHHe IBHAKEHHA PakeT ¢ 0IOPOoH
Ha H3y4eHHble (PH3HYeCKHE BeTHIHHE]
H 3aKOHBI MeXaHHKH.

Hcnons20BaHHeE [IPH IIOATOTOBKE
cooOImeHHH 0 NPHMEHEHHH 3aKOHOB
MEXAHHKH COBPEMEeHHBIX
HH(OPMAITHOHHBIX TEXHOIOTHH

11714 TIOHCKA, CTPVETYPHPOBAHHA,
HHTEPIPETALIHH H [IP&ICTABICHHA
HH(pOPMALHH, KpHTHIeCKHH aHaTH3
IoIy4aeMoH HHPOPMAITHH
TIpoBeneHHe KOCBEHHEIX H3IMepPeHHH,
HCCIIeTOBAHHH 3aBHCHMOCTEH
(hH3HYECKHX BETHYHH, IPOBEpPKa
IPELT0KEHHBIX THIIOTES

HToro mo pasaeny
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Pazgen 3. Moaery/IApHasA PHIHKA H TEPMOIHHAMHKA

3.1

OCHOBEI
MOJIEKYIIAPHO-
KHHEeTHIeCKOH TeOpHH

9

OCHOBHBIE ITOJI0KEHHA
MOJI EK}'JIHPHO-H_EH-IETH‘IECKOfI

TEOPHH H HX OITBITHOE 000CHOBAHHE.

bpoyHOBCKOE IBHKEHHE.
Huddyzug. XapaxTep IBHKEHHS

H B3aHMOJIeHCTBHSA JacTHIT
BelecTBa. MoIeTH cTpoeHHA Ta30B,
AHIKOCTeH H TBePIBIX Tel H
00bsACHEeHHE CBOHCTB BellecTBa

Ha OCHOBE 3THX MoJeneH. Macca
H pa3MepEl MoIeKyI. KoaIH4ecTBo
BemecTBa. [locTogHHAag ABOTanpo.
TelmoBoe paBHOBECHE.
TemMmepaTtypa H ee H3MepEHHE.
IITrana Temmepatyp LlenbcHA.
Mogens HIeaIbHOT O Iasa.
OCHOBHOE ypaBHEHHE
MOIeKyIAPHO-KHHETHISCKOH
TEOPHH HOATBHOIO rasa.

A OconrOTHAA TEMIIEPATYPA Kak Mepa
cpenHeH KHHETHYECKOH 3HepIHH
TEILTOBOT0 JBHKEHHT JACTHII rasa.
ITTkana Temnepatyp KelsBHHA.
I'a30BEIE 38KOHEL. YPaBHEHHE
MeHneneepa—K1aneHpoHa.

3aroH lansToHA. H30IIpOIecchl

IIpoBeneHHE 3KCIIEPHMEHTA:
ompeaeleHHe Macckl BO3IyXa

B KIaCCHOH KOMHATE HA OCHOBe
H3MepeHHH 0 0beMa KOMHATBI, TaBIeHHT
H TeMIIEpaTypEl BO3IyXa B HeH:;
HCCIIeI0BAHHE 3aBHCHMOCTH MY
mapaMeTPaMH COCTOSHHA pa3pekeHHOT 0
raza.

OmneHra abCcOMIOTHEIX H OTHOCHTENBHEIX
HOTPeIHOCTeH H3MepeHHH (QH3HIeCKHX
BeTHYHH.

O0BACHEHHE OCHOBHEIX [IPHHITHIIOB
JeHCTBHH TepMOMETPa H OapoMerpa

H YCI0BHH HX 0e30I1acHOTO
HCII01530BaHHA B [IOBCETHEBHOH
JKHIHH.

Pacrno3HaBaHHE (PH3HISCKHX ABICHHH

B yie0HEIX OIBITAX H OKPyXKaroImeH
EKH3HH: JHQOY3HA. OpOYHOBCKOE
JIBHIKEHHE.

OIHcaHHe TeIUTOBEIX SBIeHHH

C HCII0JIb30BaHHeM (PH3IHIECKHX
BeTHYHH: JABIeHHe raza, TeMIIepaTypa.
CpenHAs KHHeTHUYeCcKasd SHeprHs
XA0THYECKOT O IBHKEHHA MOIEKYIL
CpelHeKBaJgpaTHIHAA CKOPOCTh




B HIeaTTbHOM I'a3e C [I0CTOAHHBIM
KOJIH9eCTBOM BelIeCTBa.
I'paduieckoe MpeIcTaBIeHHE
H30IIPOLIECCOB: H30TepMa, H30X0pa,
H300apa.

TexHHYeCcKHE YCTPOHCTBa

H IpaKTHYecKOe IIPHMeHeHHE!

TepMoMeTp, GapoMeTp

MOJIEKYIL.
AHanH3 QHIHYECKHX IPOIIECCOB

H ABJIEHHH ¢ HCloab30BaHHeM MKT,
ra30BEIX 3aKOHOB, CBA3H CpelHeH
KHHETHYECKOH 3HePIHH TEILIOBOTO
JIBHJKEHHA MOJIEKYII ¢ a0COMTHOH
TeMIIEpPaTypPOH.

PenrenHe pacieTHBIX 321134 ¢ ABHO
3aJaHHOH (QH3HIeCKOH MOIeIbI0

C HCIIOIB30BAHHEM OCHOBHBIX
nonoaeHHH MK T, 3ak0HOB H GopMyI
MOIEKYIAPHOH QHIHKH.

Pa0oTta B rpyIIax IpH INTAHHPOBAHHEH,
IPOBEISHHH H HHTePIIPeTallHH
Pe3yIbTaTOR OMBITOB H aHATH3E
JIOTIOTHHTETEHBIX HCTOUHHKOB
HH(POPMALIHH 10 TEMeE

[

(CHOBHI
TePMOIHHAMHKH

10

TepMoIHHAMHIECKAT CHCTEMA.
BHyTpeHHA 3HEPTHA
TepPMOJHHAMHYECKOH CHCTEMBI

H CII0CO0BI €€ H3MEHEHH.
KonadecTBo TEILTOTEL H padoTa.
BHyTpeHHA4 YHEPTHA 0IHOATOMHOIO
HISATBHOI'0 rasa. BHIEI
TEILTONEPEIAYH: TEIUTOMPOROTHOCTE,
KOHBEKITHA. H3Iy4IeHHe. Y IelbHad
TEILTOEMKOCTE BEMIECTRA.

IIpoBeneHHe 3KCIIEPHMEHTa: H3MepeHHe
VIeTbHOH TeII0eMKOCTH BelllecTBa.
OrneHKa a0COTIOTHEIX H OTHOCHTEIBHEIX
HNOTPelTHOCTeH H3MepeHHH (PH3IHTeCKHX
BEITHTHH.

H3ydeHnHe MoJeneH IapoBOH TypOHHEL
IBHTATeld BHYTPEHHETO CTOPAHHA,
PEeaKTHBHOTO JBHTATENA.

OO0BACHEeHHE IPHHITHIIOB 1eHCTBHA

H YCJI0BHH 0e30MacHOT 0 HCIIOIB30BAHHA




KOITHIeCTBO TEIIOTHI

[IPH TeIUIonepena4e.

ITonaTHe 00 agHaGaTHOM
nponecce. IIepBrIH 38K0H
TePMOIHHAMHKH.

ITpHMeHeHHE IepBOT0 3aK0OHa
TePMOIHHAMHKH K H30IIPOLIECCAM.
I'padHIeckas HHTepIIpeTalHA
paboTel raza.

BTopo# 3aK0H TepMOTHHAMHEH.
HeoOGpaTHMOCTE IIPOIIECCOB

B [IPHPOJE.

TelnmoBele MaHHEL. [ [PHHITHIIED
JeHCTBHSA TEIUTOBEIX MallHH.
IIpeoOpasoBaHHA YHEPTHH

B TEIUTOBBIX MAITHHAX.
Koa¢dHHeHT no1e3HoTro NeHCTBHA
TeIU10BOH MalTHHEI.

ITakn KapHO Hero ko3(QQHIIHeHT
I0JIE3HOT O IeHCTBHA.
DKOIOTHYIECKHE PO OIeME]
TEILTOIHEPTETHKH.

TexHHYeCKHE yCTpOoHCTBa

H [IPaKTHYIECKOe IIPHMEHEeHHE:
JBHraTenb BHYTPEHHET O CTOPaHHA,
OBITOBOH XOTOIHIEHHEK,
KOHITHITHOHED

B [IOBCEIHEBHOH KH3HH IBHI ATl
BHYTPEHHET 0 CrOpaHHs, OBITOBOIO
XOIOJHTEHHKA, KOHIHITHOHEPA.
OmnHcaHHe CBOHCTB Tell H TeIUTOBEIX
ABTIEHHH C HCIIOIB30BaHHEM
(dH3HYECKHX BeTHIHH: JaBIeHHe rasa,
TeMIeparypa, KOIHIeCTBO TEILTOTHI,
BHYTPeHHAA YHepTHA, padoTa rasa.
PeleHHe pacueTHBIX 3a1a4 ¢ IBHO
3aJaHHOH (PH3HYECKOH MO0

C HCTIOJIB30BaHHEM OCHOBHEIX 3aKOHOB
H QOpMYI MOIEKYIAPHOH (JH3IHKH

H TepMOIHHAMHEKH.

PeleHHe KA4eCTBEHHBIX 33134

C OIOPOH HA H3VUEHHEIE B pasjiene
«MonexynApHad pH3IHKA

H TepMOIHHAMHKA» 3aKOHBL,
3aKOHOMEPHOCTH H (JH3HYeCKHe
ABIEHH.

PaboTa B rpymmax IpH aHaTH3e
JIOTIOTHHTEIEHEIX HCTOYHHKOR
HH(OPMAITHH II0 TEME




3.3

ATperarHele
COCTOSHHY BEITeCTEA.
Daz0Bble IEPEX0IBI

ITapooGpa3zoBaHHE H KOHIEHCAITHA.
HcnapeHHe H KHIIEHHE.
AGcomMOTHAL H OTHOCHTEIbHAA
BIKHOCTE BO31yXa. HacklmeHHEIH
nap. YiersHad TeIroTa
napoo0pa3oBaHHd. 3aBHCHMOCTE

TEMIICPATYVPEL EHIICHHA OT JaBJICHHA.

TBepnoe Ten0. KpHCTATIHIECKHE
H aMop(Hble Terna. AHH30TPOIIHA
CBOHCTB KPHCTALTIOB. JKHIKHE
KpPHCTALIBl. COBpEMEHHEIE
MaTepHansl. [1naBIeHHe

H KPHCTATITH3AIHA. ¥ IeIbHAT
TEIUTOTAa [UTaBIeHHA. CyOIHMaIHA.
VpaBHeHHe TeIIoBOrO fanaHca.
TexHHYeCKHEe YCTPOHCTBA

H [IPAKTHYECKOE IPHMEHEHHE:
THIPOMETP H IICHXPOMETP.
KATOPHMETP, TEXHOIOTHH
[IOTY4€HHA COBPEMEHHBIX
MATEPHATIOB, B TOM 9HCIE
HAHOMAaTepPHAIOB,

H HAHOTEXHOJIOTHH

IIpoBeaeHHe 3KCIIEPHMEHTa: H3MepeHHe
OTHOCHTEIbHOH BIAKHOCTH BO3yXa.
OneHka abOCOMIOTHRIX H OTHOCHTETBHBIX
[IOTPEIIHOCTeH H3MepeHHH PH3HIeCKHX
BelTHYHH.

I3y1eHHe CBOHCTB HACHII@HHBIX
IapOB, CIoCco00B H3MEPeHHA
BIAKHOCTH.

HalaroneHHe KHIIeHHT

[IPH INOHH/KEHHOM JaBIeHHH,
HarpeBaHHA H IUTaBIeHHA
KPHCTALTHIeCKOI 0 BeIlIeCTBa.
OO0BACHeHHE IPHHITHIIOB JeHCTBHA

H YCIIOBHH 0€30I1aCHOT 0 HCIIO B 30BAHHA
B MIOBCETHEBHOH JKH3HH THIPOMETPA,
[ICHXPOMeTpa, KaTopHMETpa.

H3y4yeHHe TeXHOJIOTHH IO IYIeHHA
COBpPeMeHHBIX MaTepPHATO0B. B TOM THCIIE
HAaHOMAaTEePHAIOB.

PemeHHe pacdeTHBIX 3a1a4 C ABHO
3aJJaHHOH (PH3H1EeCKOH MOJEIBI0

C HCIIOJIE30BaHHEM YPaBHEHHA
TeILT0BOrO GalaHca.

Pemrense katdecTBEHHEIX 3a1ad

C OIIOPOH HAa H3Y4IEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH H (PH3HYIECKHE
ABJIEHHA 10 TeME.




Pacrnio3HaBaHHe (PH3HIECKHX ABISHHH
B y1e0HBIX ONbITaX H OKpYXKatomei
AH3HH: TedopMallHa TBepIbIX Tell.
HarpeBaHHE H 0XIaXKIEHHE T,
H3MeHeHHe arperaTHBIX COCTOSHHIH
BellecTBa H 00bACHEHHE HX HA OCHOBE
3aKOHOB H (JOPMYII MOJIEKYISPHOH
(OH3HKH.

Hcno1p30BaHHe HHPOPMAITHOHHBIX
TeXHOIOTHH 1715 IIOHCKA,
CTPYKIYPHPOBAaHHSA, HHTEPIPeTAlHH
H IpeAcTaBIeHHd HH(QOPMAITHH IPH
IOATOTOBKE COOOIIEHHH O IPHMEHEHHH
3aKOHOB MOJIEKYIAPHOH (PH3IHKH

H TePMOIHHAMHKH B TeXHHKE

H TeXHOIOTHIX

Hrtoro no paszgeny 24
Pazgen 4. DJIeKTpOIHHAMHKA
4.1 | DIeKTpOoCTaTHKA 10 DIEKTPH3aIHA Tel. DIeKIPHIeCKHH | [[poBeneHHe SKCIepHMEHTA: H3MepeHHe

sapan. JlBa BHIOA 3MEKTPHIECKHX
3apAn0B. [IPOBOIHHKH,
OHATEKTPHKH H OIYIIPOBO JHHKH.
3aKO0H COXpPAHEHHA YIeKTPHYECKOT0
3apAama.

B3aHMoaeHCTBHE 3apA10B. 3aK0H
KymnoHa. To4eqdHBIH 31eKTPHYeCKHH
3apA. DIEKTPHIECKOe [oJIe.

IEKTPOEMKOCTH KOHIeHCaTopa.
O1ieHKa a0COTIOTHRIX H OTHOCHTETIBHBIX
MOTPEIIHOCTEH H3MePeHHH PH3HISCKHX
BETHYIHH.

H3y4JeHHe IPHHIIHIIOB JeHCTBHA
IEKTPOCKOIA, AIeKTpoMeTpa,
KOHIEHCaTopa.

I 3y4deHHe IPHHLIHIIOB JeHCTBHA




Harmpsa:xeHHOCTB 37eKTPHIECcKOT0
1014 IIPHHITHIT CYTIEPIIO 3 HITHH
TEeKTPHUECKHX No1eH. JIHHHH
HAPAKEHHOCTH WIEKTPHIECKOT 0
I0JIA.

PaboTta CHI 3MeKTPOCTaTHIECKOTO
1014, IToTeHIHAT. PasHOCTE
[IOTEHIHATOB. [IpOBOIHHKH H
JHYTEKTPHKH B
MEKTPOCTATHIECKOM IIOTIE.
JH3IeKTpHYecKad P OHHIIAEMOCTD.
DIEeKTPOeMKOCTE. KoHIeHcaTop.
DIEKTPOEMKOCTE IUIOCKOTO
KOHJIEHCATOpa. JHEePrHa
3apAKEHHOT0 KOHIEHCaTOpa.
TexHHIeCKHE YCTPOHCTBA

H MPaKTHIECKOE [IPHMEHEHHE:
MEKTPOCKOIL, 3TEKTPOMETP.
IEKTPOoCTaTHIecKas 3allHTa,
3a3eMIISHHE YIeKTPOIPHOOPOE,
KOHIEHCATOP. KOMMHPOBATbHBIH

anrapar, CTPYHHEIH IPHHTED

H YCIOBHH 6e30MacHOT 0 IIPHMEHEHHA
B MIPaKTHUYECKOH HH3HH,
KOITHPOBATLHOT O allllapara, CIpyHHOTO
[IPHHTEPA.

PaccyMoTpeHHe (PH3HIECKHX O
CHOBAHHH 371eKTPOCTATHISCKOH
3AIHTEL H 3a3eMIeHHA
YVIEKTPOIPHOOPOE.

PemenHe pacdeTHBIX 331349 C ABHO
3aJaHHOH (PH3HIEeCKOH MOIeTIbI0

C HCITO/Ib30BaHHEM OCHOBHEIX 3aKOHOB
H QOpMyTT MIeKTPOCTaTHKH.

PemenHe kaiecTBEHHBIX 3aad

C OMOpPOH Ha H3y4IeHHEIE 3aK0HEL,
3aKOHOMEDPHOCTH H (PH3HYIECKHE
ABIIEHHA YIeKTPOCTAaTHKH.
Pacnio3HaBaHHE (PH3IHIESCKHX ABIECHHH
B yueOHEIX OIBITAaX H OKpyKaromeH
AH3HH: 31eKTPH3aLHA Tell,
B3aHMOJEHCTBHE 3apA0B H 00bACHEHHE
HX Ha OCHOBE 3aKOHOB H GOpMyI
3MeKTPOCTaTHKH.

OmnHcaHHe H3YIeHHBIX CBOHCTB
BEIIECTBA H MTEKTPHIECKHX IBIeHHH

C HCIIOIb30BaHHEM (DPH3HIECKHX
BETHYHH: YIeKTPHYSCKHH 3apALl.

HAIIP AKEHHOCTh MMEKTPHIECKOT O IO,




IIOTEHIIHAN, Pa3HOCTH IO TEHITHATOB,
YIEKTPOEMKOCTB.

AnanH3 QHIHIECKHX IIPOIIECCOB

H SBIIEHHH ¢ HCIIOJIB30BAaHHEM
(hH3HTEeCKHX 3aK0HOB: 3aKOHA
COXPaHEHHA 3IEKTPHIECKOT 0 3apaaa,
3aKoHa KymoHa.

PabGoTa B rpynmnax IpH aHaTH3e
JOIIOTHHTENBHBIX HCTOYHHKOB
HH(OPMAIIHH H TOAT0TOBKE cO0OIMeHHH
0 MPOABISHHH 3aKOHOB YIeKTPOCTAaTHKH
B OKPY/KAIOIIeH AH3HH H IPHMEHEHHH
HX B TEXHHKE

[

TTocToAHHEIH

Al | EKIPH‘-IECH_E[‘ﬁ TOE.

TOKHB pa3ITHIHBIX
Cpcaax

DIIeKTPHYECKHH TOK. VCIOBHA
CYIIIECTBOBAHHA I IEKTPHIECKOTD
ToEA. McTouHHKH TOEKA. CHIA TOKA.
ITocToAHHEIH TOK.

HanpaxeHse.

3akoH OMa 1714 VIACTKA LIEITH.
DIeKTpHYeCcKOe COMPOTHBIEHHE.
VIenbHOE CONPOTHRISHHS
BelmecTiea. [locaenoBarensHOE,
[aparIensHoe, CMEeMAHHOe
COEIHHEHHE [POBOIHHKOB.
PaboTa 31eKTpHYECKOT0 TOKA.
3akoH [ xoynga—JIeHna. MoOImHOCTE
IMEeKTPHIECKOTO TOKA.

ITpoBeneHHE 3KCIIEPHMEHTA: H3VICHHE
CMEIIaHHOT O COETHHEHHA PE3HCTOPOB;
H3MepeHHe 3 [C HCTOYHHKA TOKA H €70
BHYTPEHHETO COIPOTHBIEHHA;
HAOTI0IEHHE 3TEeKTPOIH3A.

O1ieHKa a0COMIOTHEIX H OTHOCHTEIEHEIX
MOTPellHOCTeH H3MepeHHH (QH3IHTecKHX
BETHYIHH.

O0®ACHeHHe IPHHITHIIOB JeHCTBHA

H YCTIOBHH 0e30I1acHOr 0 IIPHMeHeHH
aMIIepMeTpa, BOIBTMETPa, PeoCTaTa,
HCTOYHHKOB TOKa,
IeKTPOHATPEBATENBHBIX H
YIeKTPOOCBETHTIEIBHEIX IIPHOOPOE,




DNIeKTPOABHAYINAL CHIA H
BHYTPEHHEE CONMPOTHBICHHE
HCTOYHHEA TOKa. 3aK0H OMa

JUTA IIOTHOH (3aMKHYTOH)
3IeKTpHYecKoH IemH. KopoTkoe
3AMBIKAHHE.

SIeKTpoHHAad IPOBOIHMOCTE
TBEPABIX METATIOB. 3aABHCHMOCTE
COTIPOTHBIIEHHA METALTOB

OT TEMIIEPATYPEL.
CBepXIpoBOIHMOCTE.
DIIeKTPHYECKHH TOK B BaKyyMe.
CBOHCTBA 37IeKTPOHHLIX ITYIKOB.
TTonymposonuukH. CoOcTBEHHAT
H IIPHMeCHAad IPOBOJHMOCTD

O TYIIPOBOIHHKOB. CBOHCTBA
p—n-mepexoma.
TTonympoBOIHHKOBEIE IIPHOOPEL.
DIIeKTPHYECKHH TOK B pacTBOpax
H pacIlTaBax IeKTPOIHIOB.

B.HEIL“IPGJIH']TH‘IECHM AHCCOITHAITHA.

DIIEKTPOIHS.
DIeKTpHYECKHH TOK B ra3ax.
CaMocCToSTeIRHBEIH H
HEeCaMOCTOATeIbHBIH pa3pa.
Monund. ITnazMa.

TexHHYeCKHE yCTPOHCTBa

TepMOMeTpa CONPOTHRIESHH,
BaKyyMHOTO JHOJ3, TEPMHCTOPOB H
(hoTope3HCTOPOR, MOTYIIPOBOTHHKOBBIX
THOJOB, TATbBAHHKH.

PenreHHe pacdeTHEIX 3a1a4 ¢ SBHO

3a1aHHOH (PH3HIECKOH MOJRIBI0

C HCIIOTB30BaHHEM OCHOBHBIX 33aKOHOB
H (popMyII TeMsl «I10CTOSHHEIH
VIEKTPHIECKHH TOK».

PacniozHaBaHHe ()H3HYECKHX ABICHHH
B yie0HEBIX OIBITaX H OKPYKAKOMIeH
AH3IHH: J/IeKTPHYecKad IPOBOJHMOCTE,
TeIUIOBOE, CBETOBOE, XHMHYECKOe,
MarHHTHOE JTeHCTBHA TOKA.

AHATH3 YIeKTPHYSCKHY SBISHHH

H IIPOIIECCOB B IEMNAX IOCTOAHHOTO
TOKA C HCIIOIB30BaHHEM 33KOHOB!
3aK0H OMa, 3aKOHOMEPHOCTH
[IOCIEIOBATEIEHOTO H AP ATLIETIEHOIO
COEIHHEHHA [IPOBOIHHKOB, 3AK0H
Jxoyng-JleHma.

OrmHcaHHe H3Y4IeHHBIX CBOHCTB
BENIeCTB H WISKTPHYSCKHX ABIeHHH

C HCIOIB30BaHHEM (DHIHUECKHX
BeTHIHH: YTeKTPHUYECKHH 3apA1. CHIa
TOKA, YIEKTPHYECKOe HANIPAKEHHE,
MEKTPHIECKOE COIPOTHBIEHHE,




H NpaKTHIecKOoe IPHMeHeHHe:
aMIlepMeTp. BOJIBTMETP, PeocTar.
HCTOYHHKH TOKA,
37eKTpOoHarpeRarelIbHbIe IPHGOPEL
31eKTPOOCBETHTIETBHEIE IPHOOPEL
TepMOMETp COIPOTHRIEHH,
BAKYYMHBIH JTHOI, TEPMHCTOPEI

H (JOTOPE3HCTOPEL
MOTYTIPOBO,THHKOBBIH THO,
raTbBaHHKA

pasHOCTE MOTeHIHANTOB, 3 []C, pabota
TOKA. MOIMHOCTE TOKA.
Hcnonb30BaHHE HH)OPMAITHOHHEIX
TeXHOJIOTHH 11714 [IOHCKA,
CIPYKTYPHPOBaHHA, HHIEPIPETALHH
H peIcTaBlIeHHd HHOOPMAIIHH

pH NOATOTOBKE COOOIeHHH
0 IIPHMEeHeHHH 3aK0HOB ITOCTOSHHOT O

TOKA B TEXHHKE H TEXHOTOTHAX

HToro mo pazneny
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11 KJIACC

BekTop MarHHTHOH HHIYKITHH.
IIpHHITHII CYTIEPIIO 3HITHH
MarHHTHBIX [Tos1eH. JIHHHH
MarHHTHOH HHIYKITHH. KapTHHa
JHHHH MarHHTHOH HHIYKITHH 1014
[I0CTOAHHBIX Mar HHTOB.

MarHHTHOE I0J1€ IPOBOJHHKA

¢ TokoM. KapTHHA THHHH HHIYKIHH
MAarHHTHOTO IIOJIS JTHHHOTO
[IPAMOTO IIPOBOIHHKA H 3aMKHYTOT O
KOJBLEBOTO MPOBOIHHKA, KATYIIKH
¢ TokoM. OIIBIT DpcTeaa.
BsanMoeHcTBHE IPOBOIHHKOB

C TOKOM.

CH1a AMIepa. ee MOIVIb

H HaIlpaBICHHE.

Cuna JIopeHna, ee MOIYIb

H HallpaB/lIeHHe. [[BIUKEHHE
3apAKEeHHOH JACTHITEL

- HanMeHOBaHHE
Ne KonmdgectBo OCHOBHEIE BHIBI JeITETbHOCTH
pa3aenoB H TEM ITporpaMMHOe COnepKaHHE
/I YACOB 00 y4IaroImHXCa
y4aeOHOro ImpeaMeTa
Pazgenl. DJIeKTpOIHHAMHKA

1.1 | MargdarHoe moe. 11 TTocToAHHEBIE MAT HHTEL. IIpoBeneHHe 3KCOIEPHMEHTA: H3YVIEHHE
DIeKTPOMAarHHTHAA BzauMoIeHCTBHE IOCTOAHHEIX MAarHHTHOT O ITOJ14 KaTYIIKH C TOKOM:
HHIVKITHA MAar"HHTOB. MarHHTHOE MOJIE. HCCIIeT0BaHHE IeHCTBHA MOCTOAHHOIO

MArHHTA Ha PaMKy C TOKOM;
HCCIeIOBAHHE SBIeHHA

TIeKTPOMar HHTHOH HHIYKITHH.

OrneHka a0COMIOTHRIX H OTHOCHTEIBHBIX
[MOTpeIHOCTeH H3MepeHHH (PH3HIeCKHX
BEITHYHH.

OO0BACHEHHE [IPHHITHIIOB JeHCTBHA

H YCIIOBHH 0e30MacHOT 0 [IPHMEeHeHHA
[MOCTOAHHEIX MATHHTOB,
YIEKTPOMAarHHTOB, 31eKTPOIBHI AT,
YCKOpPHTeIeH 31eMeHTapHBIX JacTHII,
HHIYKIIHOHHOH ITeTH.

PemenHe pacieTHBIX 3a0a4

Ha MPHMeHeHHe (QOPMYII TEMBI
«MarHHTHOE To1e. JIeKTPOMAar HHTHAA
HHIVKITH .

PemnenHe KauecTBEHHEBIX 3a1a4

C OIIOPOH HA H3YUEHHEIE 3aK0HEL,
3aKOHOMEPHOCTH H (PH3HIeCKHe




B 0JHOPOIHOM MAarHHTHOM IIOJIE.
PaboTta cHiEl JIopeHIIa.

SIBIeHHe 3TeKTPOMAr HHTHOH
HHIYKIHH. [I0TOK BeKTOpa
MAarHHTHOH HHIYKIIHH.
DIeKTPOABHAYINAT CHIA HHIYKITHH.
3aKOH YIEKTPOMATrHHTHOH
HHIYKITHH Papaned.

BHxXpeBoe 3IeKTpHIECKOE [IOTIE.
DIEKTPOABHAKYINA CHIA HHIYKIIHH
B [IPOBOJHHKE, IBHAVINEMCH
MIOCTYIATENREHO B OTHOPOIHOM
MATHHTHOM II0JIE.

IIpasumo JIeHDA.

HMHIYKTHBHOCTE. fBICHHE
CAMOHHIVKIIHH. 3IeKTPOIBHAYIIAT
CHJIa CAaMOHHIYKITHH.

DHepIrHA MArHHTHOT O 011 KaTyIIKH
C TOKOM.

DIeKTpOMArHHTHOE II0JIE.
TexHHYeCcKHe YCTPOHCTBA

H [IpaKTHYeCKOe IPHMEeHeHHE:

10 CTOAHHEIE Mar HHTHL,
IIEeKTPOMATHHTEL
YIEKTPOABHIaTENh, YCKOPHTETH
IeMeHTapHBIX JacTHII,

HHIVEITHOHHAA [IEYE

ABJIEHHA TeMbl « MarHHTHOE I0JIE.
DIeKTpoMarHHTHAA HHIYELIIHA.
OmpeneleHHe HallPpaBIeHHA BEKTOPA
HHIYKLHH MarHHTHOTO IO/
[IPOBOJHHKA C TOKOM. CHIBI AMIIepa
H CHIEI JIopeHIIa.

PacrnozHapaHHe (JH3HYeCKHX ABIIeHHH
B y1e0HBIX ONbITaX H OKPYAaromeH
KH3HH: B3aHMOJEHCTBHE MarHHTOB,
3IEeKTpOMarHHTHAaA HHIYKIIHA.
JeHCTBHE MarHHTHOTIO MOJIA Ha
IIPOBOIHHK C TOKOM H JIBH/AKYIIHHCH
3apALl.

AHATH3 NTEKTPOMArHHTHBIX ABIeHHH
C HCIIOIB30BAHHEM 3aK0Ha
IeKTPOMAarHHTHO H HHIYKITHH.
OmnHcaHHe H3Y9eHHBIX CBOHCTB
BEIIECTB H IeKTPOMar HHTHBIX
ABJICHHH C HCIIOIb30BaHHEM
(GHIHYeCKHX BeTHYHH: HHIVKITHA
MarHHTHOTO [10714, CHIa AMIIEpa. CHIa
JlopeHI1a. HHIYKTHBHOCTE KATYIIIKH.,
JHEPIHA MEKTPHIECKOT0 H MATHHTHOIO
TI0JIeH

HToro no pazaeTy
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Pazgen 2. Ko1e0aHHA H BOJTHEI

2.1 | MexaHHIeCKHE 9 KonebarensHasa cHCTEMA. HccaenosaHHe IapaMeTPOB
H 371€KTPOMAar HHTHbIE Cro00oaHEE MEXAHHIECKHE KOJIe0areIbHOH CHCTEMEI — [IEPHO 1A,
K01e0aHH KonebaHHA. ['apMOHHIECKHE 9acTOThI, AMIUTHTY/IBI H (pa3bl

KonedaHHd. [lepHOI. HacToTAa,
aMILTHTY/1a H (aza koledaHHH.
IIpyAHHHBIH Mad THHE.
MareMaTHYecKHH MasTHHE.
VpaBHEHHEe rapMOHHIECKHX
KonedanHH. [IpeBpaleHHe YHePTHH
[IPH rapMOHHYECKHX K0oIeOaHHAX.
KomnebaTensHEIH KOHTY].
Cpo00IHEIE 3TeKTPOMar HHTHBIE
KO0J1e0aHHA B HISATbHOM
KOJIe0aTeIbHOM KOHTYPE. AHATOTHA
MEKIY MeXaHHIeCKHMH H
3NEKTPOMATHHTHBIMH KO0 AHHAMH.
dopryaa ToMcoHA. 3aK0H
COXpaHeHHA YHEPTHH B HISATHEHOM
KOIe0aTeIbHOM KOHTYpE.
IIpencraBieHHe O 3aTYXAKOIIHX
K0Ie0aHHTX. BEIHYEISHHEBIE
MeXaHHYIECKHE KOIe0aHH.
PezoHanc. BRIHYAIeHHEIE
3IEKTPOMATrHHTHBIE KOTe0OaHH .
ITepeMeHHEBIH TOK.
CHHYCOHIATLHBIH IepeMeHHEIH TOK.

K01e0aHHH (TIp yAHHHEIH
H/HTH MaTeMaTHIeCKHH MAaATHHE).

HaGmroneHHe 3aTyXarHX Ko I1e0aHHH.
HccrenoraHHe CBOHCTE BEIHY A IEHHBIX
KO.Te0aHHH.

HabnrwomeHne pesoHaHCa.

IIpoBegeHHe 3KCIIEpHMEHTA:
HCClIeJOBaHHe 3aBHCHMOCTH IIepHOIa
MATBIX KOTe0aHHH IPy3a Ha HHTH

OT [UTHHBI HHTH H MACCBI IPy3a;
HCCIIeOBaHHe [IEPEMEHHOT0 TOKA

B LIEITH H3 [I0CIEI0BaTeIbHO
COeIHHEHHEBIX KOHIEHCAaTOPa, KATYIIKH
H pe3HcTopa.

OrneHka a0COTHOTHEIX H OTHOCHTEIBHBIX
[OTPEeIIHOCTEH H3MEPEHHH (DH3HISCKHX
BETHYHH.

O0BACHEHHE [IPHHITHIIOB JTeHCTBHA

H YCIIOBHH §2301acHOT O IMPHMEHEHHS
VEKTPHYECKOT 0 3BOHKA, TEHEpaTopa
[epeMeHHOT 0 TOKA, THHHH
YIeKTpoIepenay.

PemeHHe pacueTHEIX 3a1a4 C SBHO




MonrHOCTE epeMeHHOT O TOKA.
AMIUTHTYIHOE H JeHCTBYIOMIee

SHaeHHe CHTIBI TOKA H HaIIPACITH .

Tparchopmarop. IIPpOHBOACTRO.
nepenada H MoTpebIeHHe
IeKTpHYecKOH SHEPT HH.
DKOIOTHIESCKHE PHCKH

[IPHIIPOH3IBOOCTES 3TIEKTPOSHEPTHH.

KyneTypa HCIlo1b30BaHHA
3IeKTPO3HEPTHH B IOBCETHEBHOH
JKH3HH.

TexHHYecKHe yCTPOHCTRA

H IPaKTHYECKOE IPHMEHEeHHe:
3eKTPHYIECKHH 3BOHOK. TeHepaTop
IIepeMEHHOI 0 TOKA, THHHH
IeKTpornepenayd

3aJaHHOH PH3HYECKOH MOS0

C HCIIOIb30BAHHEM OCHOBHBIX 3aKOHOB
H (OopMyI1, OITHCBIBAIIITHY
MeXaHHYeCKHe H Y1eKTpOMarHHTHBIE
KoTe0aHH.

OmHCaHHe MEXaHHIECKHX

H 3T1€KTPOMarHHTHBIX Ko1e0aHHH

C HCIIOIb30BaHHEM (PH3HIECKHX
Be/THYHH: [IEPHOI H 9acToTa
Kone0aHHH, aMILTHTY1a H daza
KoneOaHHH. 3aps] H CHIa TOKa

B FapMOHHYECKHX YIeKTPOMarHHTHBIX
Kone0aHHIX.

PerreHHe Ka4eCTBEHHBIX 3a/1a4

¢ OIOPOH HA H3YIEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIHCHIBAOIIIHE
MeXaHHYeCKHe H 3IeKTPOMarHHTHEIS
KoIe0aHHA.

PaGoTa B IpyImnax IpH INTaHHP OBAHHH,
[IPOBEIESHHH H HHTEPIIPETallHH
Pe3yIbTaTOB OIBITOB, H aHATH3E
JOTIONHHTEIbHBIX HCTOYHHKOB

HH(QOPMALTHH 10 TeMe

| S
I

MexaHH1IeckHe

H 3ISKTPOMAardHTHRIS

BOJIHEI

MexaHHIecKHe BOIHBL, VCTIOBHA
pacmpocTpaHeHHs. [TepHoI.
CKOpPOCTE paclpocTpaHeHHd

H J7THHA BOHEL [Tomepeymtle

HM3y4uenne oGpazoBaHHg

H paclpocTpaHeHHd [IONePeIHEIX
H IIPOJOILHEIX BOTH.
HabGnroaeHHe oTpakeHH




H IIPOJIOJIBHEIE BOHEL
HurepdepeHnHa H THOPAKITHA
MeXaHHIECKHX BOJIH.

3BVE. CKOPOCTE 3BVEA. | pOMKOCTE
3BYKa. BeicoTa ToHa. TeMOp 3ByKa.
DNeKTPOMArHHTHEIE BOTHEL
YCII0BHA H3TYIEHHA
3NMeKTIPOMArHHTHBIX BOH. B3aHMHasg
OpHeHTaIHq BeKTOpoB E. B.

U B 37IeKTPOMarHHTHOH BOJTHE.
CBOHCTBA MIEKTPOMAarHHTHBIX BOJIH:
OTpaKeHHE, IIPETOMICHHE,
MOIAPH3AHA, THQPAKITHA,

HHTep (epeHIHd. CKOpoCcTs
MEKTPOMATHHTHEIX BOH.

ITrama 3TeKTPOMAarHHTHEIX BOTH.
IIpHMeHEHHE 3TEKTPOMAar HHTHRIX
BOJH B TEXHHKE H OBITY.
IIpHHITHIIEI PaTHOCBAIH

H TeIeBHICHHA. PATHOTOKAIIHS.
DNeKTPOMArHHTHOE 3arPA3HEeHHE
OKpPYKalIIeH cpelsl.

TexHHYecKHe YCTPOHCTBA

H [IPAKTHIECKOE IIPHMEHEHHE:
MY3EIKATLHEIE HHCTPYMEHTEL
YIbTpa3BYKOBAd JHATHOCTHEKA

B TEXHHKE H MEIHITHHE, pajap.

H IpenoMIeHHd, HHTep (epeHIHH

H JH)PaKIHH MeXaHHYeCKHX BOIH.
HabmroneHHe cBA3H TPOMKOCTH 3BVEA
H BBICOTHI TOHA C aMILTHTYIOH

H 9acTOTOH KoledaHHH, 3BYKOBOIO
pe30oHaHca.

HcenenosaHHe CBOHCTB
3NMeKTPOMArHHTHBIX BOJH: OTPaKeHHE,
[IPETOMIEHHE, IONAPH3AIHA.,
THOPAKIHA. HHTep GepeHITH.
H3y4eHHe YCIIOBHH H3ITyIeHHA
IeKTPOMAarHHTHBIX BOJIH, B3aHMHOH
OpHEHTAITHH BEKTOPOBE. B. v

B 371eKTPOMarHHTHOH BOJIHE.
HM3y1eHHe MIPHMEHEHHT
NMEKTPOMArHHTHEIX BOH B TEXHHEKE

H OBITY.

O0BbACHEeHHE [IPHHITHIIOB JeHCTBHA

H YCIIOBHH §€30T1aCHOTO IIPHMEHEHHA
MY3EIKATBHEIX HHCTPYMEHTOB.
VIbTPa3BYKOBOH JHATHOCTHKH

B TEXHHKE H METHITHHE, pagapa.
PaIHOIPHEMHHEA, TEIEBH30PA.
aHTeHHEI. TenedoHa, CBU-meyH.
PemrenHe pacieTHEIX H KAYECTBEHHEIX
3a1a4 ¢ OIIOPOH Ha H3yIeHHBIE 3aK0HE]
H 3aKOHOMEPHOCTH. OITHCHIBAOIITHE




PaIHOIIPHEMHHE. TEIEBH30P.
aHTeHHaA, TeledoH, CBU-1eus

pacnpocTpaHeHHe MeXaHHIeCKHX
H WIEKTPOMArHHTHEIX BOJIH.
Hcnoas20BaHHE HHPOPMAITHOHHBIX
TeXHOIOTHH 1715 ITIOHCKA,
CTPYKTYPHPOBAHHA, HHTEPIIPeTallHH
H IIpecTaBIeHHA HHQO pPMAaITHH

[IPHIIOOTOTOBKE cooOmeHHH
00 HCIIOIB30BAHHH JMEKTPOMAr HHTHBIX

BOJIH B TEXHHKE.
V4acTHe B IHCKYCCHH

00 371eKTPOMarHHTHOM 3al PA3HEHHH
OKpPYKAloIIeH Cpelsl.

PaGoT1a B rpymiax NpH INTAHHP O BAHHH.
[IPOBEIESHHH H HHTePIIpeTalHH
Pe3yILTAaTOB ONBITOB H aHATH3E
JOIIOTHHTEIbHEIX HCTOUHHKOB
HH(QOPMAITHH 10 TEMe

I

OmITHEA
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I'eoMeTpHYECKAA OIITHKA.
ITpAMoOTHHeHHOE pacipocTpaHeHHe
cBeTa B OTHOPOIHOH cpene. JIyd
cera. To49evHbIH HCTOYHHK CBETA.
OT1pazeHHe cBeTa. 3aKOHBI
oTpakeHHA cBera. [TocTpoeHHe
H300pakeHHH B ILIOCKOM 3epKale.
ITpenoMIeHHE CBETA. 3aKOHEI
[peTOMIEHHS cBeTa. AGCOTHTHEIH
[IOKA3AaTeNk IpeToMIeHH . ITomHoe

H3y4geHHe BIEHHA I0THOTO
BHYTPEHHET 0 OTPAKEHH, €T0
IIPHMEHEHHA B CBETOBO/IE.

3y4geHHe Mo1enel MHKPOCKOIIa,
TelecKoIa.

ITony4deHHe CIeKTpa ¢ IOMOMIBID
IIPH3MBI H THQPAKITHOHHOH PelIeTKH.
I13MepeHHe IOKa3aTelNd P eToMIeHHT
CTeRIIA.

HccnenopaHHe cBOHCTE H300pakeHHH




BHYIPEHHEE OTPaKEHHE.
TIpenensHEIH YTOIIIOTHOTO
BHYTPEHHET O OTPAKEHH.
JHcniepcHa cBeTa. CI0XKHBIH COCTaB
Oenoro ceera. I1BeT.

CoOHparonIHe H pacCeHBAOIITHE
THH3BL. ToHEAd THH3A. DOKyCHOE
paccToAHHE H ONTHYECKAA CHIa
TOHKOH THH3EL [TocTpoeHHE
H300pakeHHH B cOOHPAOITHY

H pacceHBarIIHX THH3aX. @opMyaa
TOHKOH JTHH3BI. YBeIHIeHHE,
JlaBaeMOe THH30H.

ITpemensl IPHMEHHMOCTH
TeOMETPHYSCKOH OITHKH.
Bomaxosad onTHKa. MHTepdepeHIHA
cBeTa. KorepeHTHBIE HCTOUHHKH.
YcnoBHA HAOIHOIEHHT
MAKCHMYMOB H MHHHMYMOB

B HHTep(epeHIIHOHHOH KapTHHE

OT IBYX CHH()A3HBIX KOT€PEHTHEIX
HCTOYHHKOB.

Judpakina ceeta. JJHQpaKkiIHOHHAA
pemierka. YCI0BHe HAOIKOIEHHA
[TTABHBIX MAaKCHMYMOB IIPH IIaJIeHHH
MOHOXPOMATHYECKOT 0 CBETa

Ha THQPAKITHOHHYIO PEIIETKY.

B JTHH3aX.

O0BbACHEeHHE [IPHHITHIIOB JeHCTBHA

H YCIOBHH 0e30MacHOro [IpHMeHeHH
OYKOB, JIVIIBL, oToaNIapara,
IIPOEKITHOHHOT O alapara,
MHKPOCKOIIA, TelecKoIla, BOTOKOHHOH
OINTHKH, JTHOPAKITHOHHOH PEIeTKH,
[IOJIAPOHTIA.

PenreHHe pacdeTHBIX 3a1at C ABHO
3a1aHHOH (DH3HYeCKOH MOJETBI

C HCIIOJIB20BAHHEM OCHOBHEIX
3aKOHOB H QOPMYII reoMeTPHISCKOH
OIITHKH.

ITocTpoeHHe H OITHCAHHE H300paKeHHA,
CO313BaeMOTO IUTOCKHM 3ePKATOM,
TOHKOH JTHH30H.

PaccMOTpeHHe [IpeenoB
IIPHMEHHMOCTH [T€0METPHIECKOH
ONTHKH.

PacnozHapaHHe (PH3IHIECKHX ABIEeHHH
B OIIBITAX H OKP YA eH HHIHH:
IPAMOIHHEHHOE paclpoCcTpaHeHHe
CBeTa, OTPAXKEHHE, IIPETIOMIEHHE,
HHTep(pepeHIHs, THQPaKIH

H [IOJIAPH3aIHA CBETa, JHCIIePCHA
CBeTa.




ITomrapH3amHa cBeTa.

TexHHYecKHe YCTPOHCTBA

H MpaKTHIeCKOe [IPHMeHEHHE:
O4KH, TyTa, hoToamnmapar.
IIPOEKITHOHHBIH aIllllapar.
MHEKPOCKOIL, TeIeCKOII, BOJIOKOHHAA
OITHKA, THOPAKIHOHHAL PEIIETKa,
OIAPOH/

I13y9eHHe YCIOBHH HA0 T IeHHA
MAaKCHMYMOB H MHHHMYMOB

B HHTep ()epeHIIHOHHOH KapTHHE
OT IBYX CHH()a3HEIX KOT€PEeHTHBIX
HCTOYHHKOB.

YcnoBHe HaOTIOOEHHA ITTABHEIX
MAaKCHMYMOB IIPH ITaJeHHH
MOHOXPOMATHIECKOT 0 CBETa

Ha THOPAKITHOHHYIO PEMIeTKY.
AHaTH3 ONTHIECKHX ABIeHHH

C HCIIOJIB30BAHHEM 3aKOHOB: 3aKOH
IIPAMOIHHEHHOT O PACIIPOCTPaHeHH
CBETA, 3aKOHBI OTPAKEHH CBETA.
3aKOHBI [IPETOMICHHA CBETA.
OmnHcaHHe ONTHYIECKHX ABTEHHH

C HCIIONIB20BAHHEM (PHIHIECKHY
BelTHYHH: JOKYCHOE PacCTOSHHE

H ONTHYECKasA CHIA THH3BI

HToro no paziery

Pa3gen 3. OcHOBBI CHENHAJIBLHOH TEOPHH OTHOCHTE/IBHOCTH (1a/1ee— CTO)

3.1

OCHOBBI CIIEITHATEHOH
TEOPHH
OTHOCHTEIBHOCTH

4

I'paHHIIBI IPHMEHHMOCTH
KTacCHYECKOH MeXaHHKH.
ITocTynarse! CleHATBEHOH TEOPHH
OTHOCHT2IbHOCTH: HHBAPHAHTHOCTE
MOIYNA CKOPOCTH CBETA B BAKYYME,
[IPHHIIHII O THOCHTEIBHOCTH
SJHHIMITeHHA.

Pemenne kadecTBEHHBIX 3a1a4

C OTIOpOH Ha H3y4IeHHBIE TOCTYIATE
CTO.

Hcrmonp30BaHHe HH(QOPMATHOHHBIX
TEXHOIOTHH A1 [IOHCKA,

CTPYKTYPHPOBAaHHA, HHTEPIIPETALHH
H TIpeIcTaBTeHHA HHQOPMAITHH




OTHOCHTEIBHOCTD
OJHOBPEMEHHOCTH. 3aMelIcHHe
BPEMEHH H COKpAIIEHHE ITHHEL
DHeprHd H HMITYIIBC
PETATHBHCTCKOH TacTHIIEI.
CB#A3b Macchl ¢ 3HepTHeH

H HMITYJIBCOM PEIATHEHCTICKOH
YAacTHLIIBI. JHEPTHA IOKOA

IPH IOATOTOBKE OO0 GIIeHHH

0 TPAHHIIAX IPHMEeHHMOCTH
KTaccHIeCKOH MeXaHHKH H 0CHOBax
CTO

Hrtoro mo pazaery

Paznen 4. KBaHTOBAA QH3IHKA

4.1

D1eMeHTHI KBAaHTOBOH
OIITHEH

@oT1oHEL. ©opmyaallnanka cBa3H
3HEPTHH (JOTOHA C €T0 JacTOTOH.
3HepPTrHA H HMITYIbC (POTOHA.
OTEpEITHE H HCCTIETOBAHHE
dotordderra. ONBITE

A.T'. CTomeToBA. 3aKOHEI
doTordpderTa. YpaBHeHHE
DHHImTeHHA 1714 GoTo3ddekTa.
«KpacHad rparnna» gortosddexta.
JasneHHe cBeTa. OMIBITHI

I1.H. JIeGenesa.

XHMHYeCKOe IeHCTBHE CBEeTa.
TexuHYecKHe yCTpoHCTBa

H [IpaKTHYeCcKOe IPHMEHEHHe:
(hoTo31eMeHT. GOTOJATIHK,
COJIHeYHAdA Oarapes. CBeTOIHOI

Habarogense potorddekta

Ha YCTAHOBKE C [THHKOBOH IUTACTHHOH.
HcenenoraHHe 3aKOHOB BHEITHET O
doTo3dderTa.

OO0BACcHEHHE OCHOBHEIX IIPHHITHIIOB
JeHCTBHA TeXHHYECKHX YCTPOHCTB,
TAaKHX Kak: oTo371eMeHT., (JOTOJaTIHK,
COnHedIHad Darapes, CBeTOIHOI:

H YCJIOBHH HX 0e30IacHOTO
IIPHMEHEHHA B IPAKTHIeCKOH JKH3HH.
PemeHHe pacueTHBIX 3a1a4 C ABHO
3a1aHHOH (PH3HYeCKOH MOJIeIEI0

C HCIIOIb30BAHHEM OCHOBHEIX 3AKOHOR
H (POpMYII KBAHTOBOH ONTHKH.
PemreHHe KadecTBEHHEIX 3a31a1

C OIOpOH HAa H3YIeHHbIe 3aK0HEL,
3aKOHOMEPHOCTH KBaHTOBOH OIITHKH.




Pacrno3zHaBaHHe (DH3HIECKHX ABIEHHH

B yIeOHEIX OIEITaX:
doTo3NeKTpHYIECKHH 3 (eKT. CBeToBOE
JaBIIeHHE.

OmnHcaHHe H3VIEHHBIX KBAHTOBEIX
ABIEHHH H IIPOIIECCOB

C HCIIONb30BAHHEM (DH3HIECKHX
BeTHTHH: CKOPOCTD 31eKTPOMarHHTHBIX
BOJTH, JUTHHA BOJHEI H 9aCTOTA CBETA.
3HEePTHA H HMITYTIbC (JOTOHA

[

CTtpoeHHe aTOMa

Mozens atoMa TomcoHa. OIBITEL
Pesepdopaa o paccesHHIO
o-4acTHIIL [[1aHeTapHad MOIENB
atomMa. Iloctymats! bopa.
H31ydeHHe H NOTTI0MeHHE POTOHOB
IPH [IEPEX0Ie aTOMA C 0JTHOTO
VPOBHA 3HEPTHH Ha OpYyroH. BHOEI
CIeKTpoB. CIeKTp YPOBHEH SHEPTHH
aToMa BOIOpoIa.

BomHOBEIE CBOHCTBA JacTHII. BOTHBI
ne bpo#nsa. KopoyckyIsapHO-
BOTHOBOH TyaTH3M.

CIIOHTAHHOE H BEIHYKIEHHOE
H3Iy1eHHE.

TexHHYeCKHe YCTPOHCTBA

H [IPAKTHYIECKOE IPHMEHEHHE:!
CIIEKTPaTbHEIH aHATH3

HM3y4eHHe MOJeNH oIbITa Pezepdopaa.
IIpoBeneHHE 3KCIIEPHMEHTA

I10 Ha0TI0IEHHIO THHeHYaTOr o CIeKIpa.
OrmeHKa a0COTHTHEIX H OTHOCHTEIBHBIX
IOT PelIHOCTeH H3MepeHHH (QH3HIeCKHX
BETHIHH.

HM3ygeHHe MOJETH aTOMa: TOMCOHa.
IUTaHeTapHOH MO/IeTH aTOMa, MO,IeTH
aroma bopa.

H3yieHHe CIIEKTpa YPOBHEH SHEPTHH
aroMa Bogoponga. O0bACHEHHE
[IPHHITHIIOB JeHCTBHA H YCIIOBHH
0e30macHOr o MPHMEHEHHA
CIIEKTPOCKOIA, Ta3epa. KBAHTOBOTO
KOMIIBIOTEPA.

PemenHe Ka9eCcTBEHHBIX 3a0a4

C OIIOPOH Ha H3Y4eHHBIE 3aK0HEL,




(cmeKkTpockoI), Tazep. KBAHTOBBIH
KOMIIBIOTEp

3aKOHOMEPHOCTH H (PH3HYeCKHe
ABISHHA 110 TeMe «CTpoeHHE aToMay.
Pacmo3HaBaHHe (PH3HISCKHX ABICHHH
B yieGHBIX OIBITAX: BOZHHKHOBEHHE
JTHHeHYaTOr 0 CrIeKTpa H3TyIeHH .

AHaIH3 KBAHTOBEIX [IPpOICCCOB
H ABJIEHHH ¢ HCITIOIB30BaHHEM

nocrynaros bopa

4.3

ATOMHOE AP0

DKCIEPHMEHTEI, JOKA3BIBAIOIIHE
CIIOKHOCTE CTPOSHHA AIpa.
OTEpPEITHE paIHOAKTHBHOCTH.
Oneitel Pesepdopaa

I10 OIPEeIeIeHHI) COCTaBa
PaIHOAKTHBHOT O H3TyUESHHI.
CBoHcrtBa anbda-, 6era-.
raMMa-H3IyieHHA. BI1HAHHE
PaIHOAKTHEHOCTH HA AHBEIE
OPTaHH3MEL.

OTKpEITHE IPOTOHA H HEHTPOHA.
HyrmoHHAad MOIETE A0pa
I'efizenOepra-l1paHeHKO.

3apan aapa. MaccoBoe YHCIIO AIpPa.
H30TOMEL

Anpda-pacnan. 3IeKTPOHHBIH

H IO3HTPOHHBIH JeTa-pacias.
I'avma-H3TyHIeHHe. 3aK0H
PaIHOAKTHBHOIO paclaia.

H3yteHHe 3KCIIEPHMEHTOB,
JOKa3bIBAIOIIHX CIIOXKHOCTD CTPOSHHA
aTOMHOTO AJpa.

HcenenoBaHHe TPEKOB 9acTHII

(o TOoTOBEIM (pOTOT padHIM).
H3ydeHHe S1epHBIX CHI, AepPHBIX
peakiHi CHHTe3a H paclaza,
TepMOAISPHOTO CHHIE3A.

H3y4ueHHe HYKIOHHOH MOIeTH 41pa
I'efizen0epra-l1paHeHKO.

OO0®ACHeHHe YCTPOHCTBA

H IIPHMEHEHHA JO3HMETpa, KaMephl
BHIBCOHA, AIEPHOTO PeaKTopPa,
aTOMHOH OOMOBL.

PemeHHe 3a71a4 ¢ ONOpoH

Ha [I0IyeHHbIE 3HAHHA, B T.1. 0 3apAIe
H MAaccoBOM THCTIE AIpa.
PacrozHaBaHHe (PH3IHYECKHX ABIISHHH
B yue0HEBIX OIBITAX H B OKPYKaromeH




DHeprHq CBA3H HYKIOHOB B AIpe.
AnepHele CHIEL.

HedekT Maccel Aapa.

S nepHele peakITHH. J[eTeHHe

H CHHTE3 AJep.

SInepHBIH peakTop. TepMoAIepHEIH
cHHTe3. [TpobneMEl H NepCNEKTHBE]
ANePHOH 3HEPTETHKH.
SEKOJIOTHYeCKHE ACTIeKTE] 41epHOH
JHEPTETHKH.

SneMeHTapHEIe YacTHIIBI. OTKPBITHE
[IO3HIPOHA.

MeToas! HAOTHOIEHHS

H PErHCTPAITHH 3TeMEHTAPHEIX
YACTHII.

DyHIaMEHTATbHEIE
B3aHMOJeHCTBHA. E1HHCTBO
(bH3HYecKOH KAPTHHEI MHpA.
TexHHYecKHe YCTPOHCTBA

H [IPAKTHYECKOe [IPHMEHEeHHE:
IO3HMETP, KaMepa BHIBCOHA,
AJEePHBIH peakTop. aToMHasg OomMOa

JKH3HH: eCTecTBeHHas H HCKYCCTBeHHAs
PaIHOAKTHBHOCTE.

OIHcaHHe KBAHTOBEIX ABIIEHHH

H IIPOIIECCOR C HCIIOIB30BaHHEM
(hH3HYeCKHX BelTHYHH: IEPHOT
MIOTYPAacIaga, YHePTHA CBA3H aTOMHBIX
Anep. JedeKT Macchl AIpa.

AHAaTH3 IPOLIECCOB H ABIEHHH

C HCIOIb30BAHHEM 3aKOHOB H
[IOCTYJIaTOB: 3aK0H COXPaHeHH
TEKTPHIECKOTO 3apA/a, 3aK0H
COXPaHEHHA MAaCCOBOT'0 9HCIIA,
MOCTy1aThl bopa, 3aKoH
PaIHOAKTHBHOTO pacIaja.

V4acTHe B pab0oTe KPYIIOTO CTOIA
«@yHIaMeHTaTbHbIE B3aHMOICHCTBHA.
E 1HHCTBO (DH3HYECKOH KAP THHBI MHPaA».
Hcno1s30BaHHE HH(POPMAITHOHHBIX
TeXHOIOTHH 1715 TOHCKA,
CTPYKIYPHPOBAHHA, HHTEPIIPeTAI[HH

H IpeIcTaBIeHHA HH()OPMAaIlHH

IPH MOATOTOBKE COOOIMEeHHH
O TIPHMEHEHHH 3aKOHOB KBAHTOBOH

@HBHICH B TEXHHES H TEXHOTOTHAX,
IJROTOTHYECKHX acIIEKTax HﬂepHOi:I
JHCPTETHEH

Hrtoro mo pazeny




Pazgea S. 3/1eMeHTHI ACTPOHOMHEH H ACTPOo(HIHKH

5.1

DIeMEHTHI
acTPOHOMHH
H acTpo(QH3IHKH

=

Tame! pa3BHTHA ACTPOHOMHH.
ITpHETagHOE H MHPOBO33PEHIECKOE
3HAYEHHE acTPOHOMHH.

Bun 3eezgHoro HebOa. Co3Be3IHA.
SAPKHE 3Be3/Ibl, ILTAaHETEI, HX
BHIHMOE JIBHKCHHE.

ConHevHad cHCTeMa.

ComHie. ColHeYHAad aKTHBHOCTE.

HcrouHHK 3HepTrHH COTHIIA H 3BE3 1.

3Be3/1bl. HX OCHOBHEIE
XapakTepHCTHKH. [[HarpaMma
«CIIeKTPaTbHBIH KI1acc —
CBETHMOCTB». 3Be3kI ITIABHOH
[MOCIeI0BaTeIEHOCTH. 3AaBHCHMOCTE
«Macca — CBeTHMOCTE» 1714 3Be3]1
I1aBHOH IIOCIeI0BaTeILHOCTH.
BHyTIpeHHee CTpOEHHE 3BE3 1.
CoBpeMeHHEIe [IPeICTABIeHH

0 MIPOHCXOAIEHHH H 3BOIIOIHH
ColHIa H 3B€3/1. 3 TAIkl KH3IHH
3Be3/I.

Meunsld [TyTe — Hama [anakTHEA.
IIono:xeHHe H IBHAeHHE COTHIIA

B ['amakTHKe. THIIBI TATAKTHE.
PanHOTaTaKTHKH H KBa3apEl.
UepHble JEIPHI B AAPax FATAKTHE.

IToaroToBka coOoOMIEHHH 00 3Tanax
Pa3BHTHA aCTPOHOMHH, O IIPHEIATHOM
H MHPOBO33peHIecKOM 3Ha9eHHH
aCTPOHOMHH, 0 MeTOJaX II0IyIeHHA
HAY4IHBIX ACTPOHOMHYECKHX 3HAHHH.,
OTKPBITHAX B COBPEMEHHOH
acTPOHOMHH.

I13y4yeHHe COBpEMEHHBIX
MpeACcTaBIeHHH 0 MPOHCX O IEHHH

H 3BOJTHOIHH COTHIIA H 3Be3 1.
3y1eHHe THIIOB TATaKTHE,
pagHOTATAKTHK H KBa3apoB.
H3y4yeHHe NBHEEHHT HEOSCHBIX TET.
IBOJIIOLTHH 3Be3/1 H BeelneHHOH,
[IPOLIECCOE, IPOHCXOIANIHX B 3Be3JaX,
B 3BE3JHBIX CHCTEMAX,

B MEKTATaKTHIeCcKOH cpefe.
MacIITa0HOH CTPYKTYPEI B celeHHOH.
OOBACHEeHHE paclIHpeHHA BeelneHHOH
HA OCHOBE 3aK0HAa Xa00ma.
IToaroToBka K 00CY:AISHHIO
HepelleHHEBIX [P0 61eM acTPpOHOMHH.
ITpoBeneHHe HAOIKOISHHH
HEBOOPYAESHHBIM I[T1a30M

C HCIIOIb30BAHHEM KOMIIBIOTEPHBIX
IPHIOKEHHH 1715 oNpeIeTeHH




Beenennaq. PacmHpeHHe
BceenenHoH. 3akoH Xab0m1a.
Pas0eranue ralakTHK. TeopHA
boasmoro B3pEBa. PeTHKTOBOE
H3Ty4IeHHE.

MacmTadHad CTPYKTYpPa
BcenenHoH. MeTaraTakTHEA.
HepemenHsie mpo01eMbl
acCTPOHOMHH

M0JT0KEHHA HeOeCHBIX 00BEKTIOB

HA KOHKPETHYIO JaTy: OCHOBHBIE
co3Be31Hd CeBepHOT0 NOTYIIapHg

H APKHE 3BE3IBl.

ITpoereneHHe HaOIFOIEHHH B TEIIECKOII
JIyHeI, 1aHeT. MuaedHoro ITyTH.
V4acTHe B JHCKYCCHH O HEPEMIEHHEBIX
npodaemMax acTpOHOMHH

Htoro mo pa3zery

7

Pazgen 6. O0o0maromee NOBTOPeHHE

6.1

O6o0maromes
[IOBTOPEHHE

14

O0o0meHHe H CHCTEMAaTH3 aIlHA
COJep:KaHHA pa3leloB Kypca
«MexanHkay», «MonekynapHasa
(pH3HEA H TepMOIHHAMHKA,
«DIeKTpoJHHaAMHEA», «KonedaHHa
H BOJIHBI», « OCHOBBI CIEIHATBHOH
TEOPHH OTHOCHIEIBHOCTHY.
«KBaHTORAA QHIHKA», « DIeMEHTE]
ACTPOHOMHH H acTpO(QH3IHKHY.
Poub (H3HKH H acTPOHOMHH

B 3KOHOMHYECKOH,
TeXHOJIOTHYECKOH, COLIHATEHOH

H STHUIecKOH ciepax IesTeTbHOCTH
YeI0BEKA, POJIb H MeCTO (H3IHKH

H aCTPOHOMHH B COBPEMEHHOH
Hay9YHOH KapTHHE MHpa, 3HaueHHe

‘Y4acTHe B JHCKYCCHH O POTH (QH3HKH
H acCTPOHOMHH B Pa3IHIHBIX cepax
NeATelBEHOCTH YeTIOBEKA.
IToaroroeka cooOLIEHHH 0 MecTe
(hH3HIecKOH KapTHHEI MHPA B PAIY
COBPEMeHHBIX IIPeCTABIeHHH

O IIPHPOJE.

BrinonHeHHe yue0HBIX 2a1aHHH,
JEMOHCTPHPYIOIIHX 0CBOEHHE
OCHOBHBIX ITOHATHH, (JH3HISCKHX
BETHYHH H 3aKOHOB Kypca QH3HKH
10-11 k1accoB




OIHCATeTIbHOH,
CHCTEMATH3HPVIOMIEH,

00 BACHHTEIEHOH

H IPOTHOCTHYeCKOH D VHKITHH
(DH3HYECKOH TEOPHH,

PoIE QHIHYECKOH TEOPHH

B ()OpMHPOBAHHH IIPeICTABICHHH
0 (PH3HYECKOH Kap THHE MHpa,
MecTO (hH2IHYeCcKOH KapTHHEI MHpPAa
B 00IIeM pAIY

COBpEMEHHEIX
ecTeCTBeHHO-HAYIHEBIX
MpecTaBIeHHH 0 IPHPO e

Hroro oo pasgeny 4
PesepBHOE BpeMA
OBIEE KOJIITYECTBO 68

JACOBIIOITPOIPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoTsbI
®usuka — Hayka o npupoje. Hayunsie
1 vE pupoz i 1 https://m.edsoo.ru/E217J5M0Q
METO/IbI TTIO3HAHUSI OKPYKAIOIIETO MUpa
Ponb 1 MecTo usuku B popMuUpoBaHUU
2 COBPEMEHHOW HAYYHOU KapTUHBI MUpPa, B 1 https://m.eds00.ru/M9G2U7G3Y
MPAKTUYECKOU JIEATETbHOCTH JIIOIeH
Mexanunyeckoe ABUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
3 1 https://m.edsoo.ru/P6K2M1J8Y
neukeHus. [lepemenienue, CkopocTs,
YCKOpEHHUE
4 PaBHOMEpPHOE IPAMOJIMHEWHOE JBUYKEHUE 1 https://m.edsoo.ru/T1K7L3W6W
PaBHOyCKOpEeHHOE OJINHEUHOE
5 BHOYCKOPCHHOC HPAMOIHHCHH 1 https://m.edso00.ru/P1K4R5T8E
JIBUKEHUE
CBoboaHoe najeHue. Y CKopeHue
6 1 https://m.eds00.ru/D8Y0Q3J8C
CcBOOOHOTO Ma/ICHUS
KpuBonnnueiinoe €HUeE. CHUE
7 PHBOJHHCHHOE JIBIOKCHHC. [IBHOKCHH 1 https://m.eds00.ru/L200X7X5R
MarepuaibHOM TOYKHU MO OKPYKHOCTH
[Tpunnun otHOCHTENBHOCTH [anmumest.
8 WNHuepuunaneHble cuctemsl oTcuera. [1epBbrit 1 https://m.edso0.ru/E2T5A6R2R
3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 CyIepIIO3HULIMY CUII. Bropou 3akoH 1 https://m.eds00.ru/C6Y314T90

HeroTona 11t MaTepuanbHOW TOUKA



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O

10

Tperun 3akoH HproTOHA 1U11
MaTEpUAIbHBIX TOYECK

https://m.edsoo.ru/F3L2E1N8O

11

12

3akoH BceMUpHOro TsaroreHus. Cumna
TskecTH. [lepBas kocMuueckast CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/Y7V6A910U

https://m.eds00.ru/S107Y6Z4Q

13

Cuna tpenus. Koapuuuent tpenns. Cuna
COIIPOTHBIICHUS NIPH IBI)KEHUU TEJa B
KUJKOCTH WJIU Ta3e

https://m.edsoo0.ru/O713Z705R

14

[TocrynarenbHOE U BpanjaTeabHOE
JBUKCHHE a0COTIOTHO TBEPAOTO Tea.
MowmenT cuitsl. Ilnedo cunel. YcioBus
paBHOBECHS TBEPAOTO TElIa

https://m.edso0.ru/F7P3NOX1K

15

16

17

18

HMnynbc MaTepruaabHOW TOUKH, CUCTEMBI
MaTepualbHbIX TOUYEK. IMIynbe cumbl.
3aKoH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKEHUE

Pa6ota u MmoutHOCTh cuitbl. Kunernueckas
SHeprus MatepuaabHOW ToukH. Teopema 06
W3MEHEHUU KMHETUYECKOW SHEPruu

[TorenuuanwsHas sueprus. [loTeHnmanbpHast
SHEPTUs yrnpyro 1eopMUPOBAHHON
npyxuHbl. [loTeHIInanbpHas YHEPTUs Tena
BOJIM3U TTOBEPXHOCTH 3eMIIU

IloTeHnManbHEIE M HEIOTECHIIMAJIbHEIC
cuiibl. CBS3b pa6OTBI HCMIOTCHII U AJIbHBIX
CHJI C U3MEHEHHEM MEXaHUISCKOH SHEPTUn
CHCTEMBI TEIl. 3aKOH COXpPAaHCHUMA
MEXaHUYECKOU OHEPIruun

https://m.edsoo.ru/H5D7TOB4E

https://m.edsoo.ru/P1V3K5W1P

https://m.edsoo.ru/\W8AT7F7M5D

https://m.eds00.ru/Z607T1YO0W



https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W

19

Jlaboparopuas padota «Vccienoanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Telia Ha IPUMEpPe
PacTsHKEHHS PE3UHOBOTO HKI'YTa»

https://m.edsoo.ru/USK5R2F8U

20

KonrponsHas pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

https://m.edsoo.ru/T7K9U6POU

21

22

23

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
YacTull BeuiecTBa. Mosienu CTpoeHUs
ra3oB, JKUAKOCTEN U TBEPIBIX TeIl
Macca monexyn. KonnyecTBo BemiecTsa.
ITocTrosiHHas ABoragpo

https://m.edsoo.ru/M\W9Y8G6N2B

https://m.edsoo.ru/B9Z2W7H6V

https://m.edsoo.ru/X6P9D004R

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

https://m.edsoo.ru/S9H7NOC9G

25

26

27

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomtoTHas TemepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPT UM JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Knaneiipona

3akoH JlanbToHa. ['a30BbIE 3aKOHBI

https://m.edso0.ru/P8Z7G8W1B

https://m.eds00.ru/T1D8S6I10W

https://m.edso0.ru/02B9U2D3K

28

29

JlabopaTtopHas pabota «lccnenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpamMu
COCTOSTHUS pa3pPEeKEHHOTO Ta3a

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux

https://m.edsoo.ru/12K2B2K9B

https://m.edsoo.ru/K6VV3N5R4H



https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H

rpaduuecKoe mpeCcTaBICHue

BuyTpennsist sHeprusi T€pMOAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

30 KomnmdaecTBo TermioTel u paboTa. https://m.edsoo.ru/V7F1C7N4Z
BuyTpenusis sHeprusi 0JH0aTOMHOTO
HeaJIbHOTO ra3a

31 Buapl Teronepenaun https://m.edsoo.ru/X3N2UOB8H
Y neapHas TEIIOEMKOCTD BEIIISCTBA.

32 KonnuecTBo TEMI0THI NpH TEIIIONEpeaye. https://m.edsoo.ru/B6M9Z6E6Z
AabaTHBIN MpoIecc
Ile i 3aKOH TEPMO a ero

33 DBBIH 3AKOH TCPMOMHAMUIH H er https://m.edsoo.ru/C2WO0B8N9B
MIPUMEHEHUE K U30MpoIeccam
HeoOpa .

34 PATHMOCTD TPOHECEOB B HPHPOAS https://m.edsoo.ru/Y219P2D8R
Brtopoii 3ak0H TepMOIMHAMUKHN
I1 I KI1 I

35 purint aeiiersus i KIL renoboit https://m.edso0.ru/M5V2V8Q3K
MaIlHEI

36 [ukn Kapnao u ero KIT https://m.edsoo.ru/POB5H2R70
Okon o

37 OTHHECKHE TIPODICMET https://m.edsoo.ru/M9L9K2T2D
TETUIOHEPTETUKHI
Oo0o61maromui ypok «Mosde a

38 HIETOTIIH YPOK fIeKyIHpHad https://m.edso0.ru/J3POM3M8U
¢uzuka. OCHOBBI TEPMOIMHAMHUKI
KonTponbhas pabota no teme

39 «Mounekynspras pu3rka. OCHOBBI https://m.edsoo.ru/T5D8B2H8P
TEPMOAMHAMUKI
ITapooOpa3 .

40 POODPAsOBAHHE I KOHACHCAHA https://m.edso00.ru/L6P7VOV5K
Hcnapenue u xuneHue
A6

41 COJIIOTHAS ¥ OTHOCHUTEIbHAS BIAXKHOCTH httos://m.edsoo.ru/00Z1YATTV

Bo3ayxa. HacelmenHslil map



https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V

Teepnoe Teno. Kpucramimueckue u
amop¢HbIe Tena. AHU3OTPOIUS CBOUCTB

42 https://m.edsoo.ru/Y110X402N
KpUCTAIIOB. JKHIKUE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHUaIIbI
[InaBnenue u kpucraumsanus. Y AejIbHA

43 HABIICHIE M KPHCTAIITHBALILL. > ACHbHAA https://m.edsoo.ru/12D111B7Z
teruiora iasneHus. Cyoaumanus

44 YpaBHEHHE TEIJIOBOTO OajlaHca https://m.edsoo.ru/Z1E3H5N9R
6) ) [ .

45 JICKTPHSATILL TEIL. SICKIPHACCIIH Sapsl https://m.eds00.ru/F605V4AGT7T
JIBa BUJ1a DIIEKTPUUECKUX 3aPsI0B
[IpoBOAHMKH, TUDTIEKTPUKH U

46 MIOJTYITPOBOJTHUKH. 3aKOH COXPaHEHUS https://m.edsoo.ru/Y3C60902E
AIEKTPUUECKOTO 3apsiaa
B3aumoneucTBue 3apsanoB. 3akoH Kymnona.

47 Aer PAROB. yrona https://m.eds00.ru/C7L3D2A3E
ToueyHbIM PEKTPUUECKUN 3aPsi]T
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

48 [IpuHLUI CyNIEPIIO3UIUU JIIEKTPUIECKUX https://m.edsoo.ru/L6H5X6VOF
nosiey. JInHuM HanpsKEHHOCTH
Pabota cuin 3nekTpocTaTuyecKoro moJisl.

49 Té CHITONCKTIPOCTATHHCCIOTO MO https://m.edsoo0.ru/Y3S7V905E
[Torenmman. Pa3HOCTh MOTEHIIMATIOB
[TpoBOIHUKY U AUDIIEKTPUKH B

50 ANEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/V6B9IBIC2F
JupnexTpudeckasi IpOHUIIAEMOCTh

51 DnekrpoemkocTh. KonaeHncatop https://m.eds00.ru/T9S4S0D9Z
DIeKTpOEMKOC OCKOI'0 KOHJIEHCATOopA.

52 FICKTPOCMIOETE TLIOCKOTO KOIEHEATOP https://m.eds00.ru/ULP2A6MAT
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa
Jlaboparopnas pabota "U3mepenue

53 P "p P P " https://m.edsoo.ru/U8A5V5TON
AIEKTPOEMKOCTH KOHAEHCATOpa

54 [IpuHuun neicTBrs U MpUMEHEHNE https://m.edso0.ru/Q4G7F3C8X



https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

KOH/JIEHCAaTOPOB, KOIIMPOBAIHLHOTO
amnmnapara, CTpyHHOr0 pUHTEPA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMyIeHHe
ANEKTPONpUOOpPOB

55

DNEeKTpUUECKUH TOK, YCIIOBUS €T0
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsbxenue. ConpoTuBIICHHE.
3akoH OMa 1l yyacTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOIHUKOB.
Jlaboparopuas padota «3yueHue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6M2W7W7S

57

58

59

60

PaGota 1 MOIIIHOCTH 3JIEKTPUYECKOTO TOKA.

3akon Jxxoynsa-Jlenna

3axon OMa 71 TOJIHOM (3aMKHYTO )
anekTpudeckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne DJ]C ucToOuHMKA TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

PezepHblit ypok. KonTposbhas paboTa 1o
Teme "OnekTpoauHaMuka /
Bcepoccuiickas npoBepouHas pabota

Oo6o0maromuit ypok «1eKTpOAMHAMHUKA
/ Beepoccuiickas mpoBepouHasi paboTa

0.5

https://m.edsoo.ru/FOP117R3B

https://m.edsoo.ru/ASWI9HOE7R

https://m.edso0.ru/COP3IM7K1P

https://m.edso0.ru/C110M2I3L

61

DJIEKTPOHHAS MPOBOJIMMOCTD TBEPBIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBJICHHS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXxIpoBOIUMOCTh

https://m.edsoo.ru/H7X1W5B7N



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N

62

DNeKTpUUECKUH TOK B BakyyMe. CBOUCTBa
JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeECHas poBoAUMOCTh. CBOMCTBA P—
n-nepexoxna. [1onynpoBoIHUKOBBIE
npuOOpHI

https://m.edsoo.ru/N7T4N7L6C

64

65

66

DJIEKTPUYECKUHU TOK B paCTBOpaX U
pacrmiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
DneKkTpon3

DJIEKTPUUYECKUHU TOK B Tra3ax.
CaMOCTOITEILHBIN U HECAMOCTOSITEIBLHBIN
pa3psa. Mouaus. [1nazma

DnexTpuueckrue mpudopsl U yCTPOUCTBA U

HUX INPAKTUICCKOC IPUMCHCHUC. HpaBI/IJ'Ia
TEXHUKH 0€30I1aCHOCTH

https://m.edso0.ru/Z4G7R716D

https://m.edso0.ru/Z8P8F7F4P

https://m.edsoo.ru/N9H2I3R1S

67

Kontponbnas paboTa mo teme
«Qunekrpocratuka. [TocTosHHBIM
MEKTPUYECKUH TOK. TOKH B pa3In4HbIX
cpenax»

https://m.edsoo.ru/Q3H4L9K6L

68

PesepBubIil ypok. O600IIaroNuii ypox mo
temam 10 knacca

https://m.edsoo.ru/C3X1NON1U

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTHYeckue
padoTsbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

ITocTOsTHHBIE MATHUTHI U UX
B3auMoZecTBUE. MarHuTHOE 1oJIe.
Bexrop MarHuTHOM MHAYKIMU. JInHUM
MAarHuTHOM UHAYKIIMHU

https://m.edsoo.ru/HOU4E7X4E

MarHuTHO€ 110J1e IPOBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicraue
IMPOBOAHHUKOB C TOKOM

Jlaboparopnas pabota «3yuenue
MarHUTHOTO TIOJISI KATYIITKH C TOKOM)

JleicTBMe MarHUTHOTO IOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
Jlaboparopnas pabota «lccrnenoanue
JENCTBUSI MOCTOSSHHOTO MarHUTa Ha paMKy
C TOKOM)

JlelicTBME€ MarHUTHOTO TTOJIS Ha

JBHKYILYIOCS 3apsDKEHHYIO YACTHUILY.
Cuna Jlopennia. Pabota cumnsl Jlopenia

https://m.edsoo.ru/V1Z3R3J2]

https://m.edsoo.ru/H8C7R2H5W

https://m.edsoo.ru/EOL0J1L8U

https://m.edsoo.ru/T5SH1A1A7M

DneKTpoMarHuTHas HHAyKnus. [loTok
BEKTOpa MarHuTHOM uHAyKImuu. 3/1C
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu Gapanes

https://m.eds00.ru/T1T5A0D9N

JlabopaTtopHas pabota «lccnenoBanue
SABJICHUSL 3HeKTpOMaFHI/ITHOI71 HUHIAYKIOUW»

https://m.edsoo.ru/I11M7Q5N2H



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H

NHayKTUBHOCTB. SIBII€HUME CAMOMHIYKIUH.
OJ1C caMOMHAYKIIMU. DHEPTUS
MArHUTHOTO TOJIS1 KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

https://m.edsoo.ru/L8W5I11J1Y

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JIEKTPOJABUIaTEIb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
UHIYKIIMOHHAs II€Yb

https://m.edsoo.ru/U2F2B202R

10

O6o06mmaromuii ypok «MarauTHoe 1ode.
3HeKTpOMaFHI/ITHa$I WHIAYKIUA»

https://m.edsoo.ru/I0BOD4U1D

11

12

13

14

15

KonTponbHas padoTa 1mo Teme
«Mar"autHoe 1oje. DJIeKTpOMarHuTHas
HHTYKIHS

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
IMapmonnueckue konedanus. YpaBHEeHHE
TapMOHHYECKHUX KoJeOaHuil.
[IpeBpamienue 3HEprun

Jlaboparopnas pabota «Vccrnenoanue
3aBHCHMOCTH TIepH0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

KonebarenbHb kKoHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJeOaHMs B
ueaIbHOM KoJjeOaTeTbHOM KOHTYpeE.
AHanorust Mexxay MeXaHH4ECKUMH U
AJIEKTPOMArHUTHBIMH KOJEOaQHHSIMA

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM

https://m.edsoo.ru/Q9H5NIV6T

https://m.edso0.ru/N2A1A5T60

https://m.edso0.ru/K107Y3K9U

https://m.edsoo0.ru/\VV0J3T1W9IH

https://m.edsoo.ru/H1V3C8N5E



https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E

KOHTYpE

16

[IpencraBieHue 0 3aTyXarOMIMX
KoseOaHusX. BolHyKIEeHHbIE
MexaHn4eCcKHue Konebanus. Pe3onanc.
BbIHYX1I€HHBIE 2JIEKTPOMArHUTHBIE
KoseOanus

https://m.edsoo0.ru/F1Z24T178V

17

[Tepemennbid Tok. CHHYCOUIATbHBIA
MEPEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMILUTUTYTHOE U
JICWCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsHKEHUS

https://m.edso0.ru/C215V5L6F

18

19

20

21

22

Tpancdopmarop. [IponsBoscTso,
nepeavya v NoTpedaeHue eKTPUIECKON
SHEpPruu

Y CTpOWCTBO U MPAKTUYECKOE TPUMEHEHHE
AJIEKTPUUYECKOTO 3BOHKA, TeHEepaTopa
MEPEMEHHOTO TOKa, JINHHIA
ANIEKTpornepeaay

DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HCIIOJIb30BAHUS JIEKTPOIHEPTUH B
MOBCEIHEBHOU KU3HU

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunbie U TPOJOJIbHBIE BOJIHbI

3Byk. CKOpOCTbh 3ByKa. I pOMKOCTH 3BYKa.
BricoTa Tona. TemOp 3ByKka

https://m.edso0.ru/P8T9P3F5I

https://m.edsoo.ru/J3L8B2K1M

https://m.edsoo.ru/Z8K80O3H5K

https://m.eds00.ru/Q1U3Z7T0S

https://m.edso0.ru/E3S3D6L6J



https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J

23

QHGKTpOMaFHI/ITHLIe BOJIHBI, UX CBOMCTBaA
" CKOPOCTh. IIkama OJICKTPOMAarduTHBIX
BOJIH

https://m.edso0.ru/S3VOL6F1G

24

25

26

[IpuHIUIIBI PaAUOCBA3U U TEIECBUACHUA.
PazButue cpencts cBsa3u. Paguonokamus

KontponbHas padota «Konebanus u
BOJTHBI»
[IpsiMmosinHEItHOE pacpocTpaHEeHHE CBETa

B OJTHOPOJIHOM cpene. TodeuHbIit
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edso00.ru/0O6J1L7Z8Z7

https://m.edso0.ru/B5W7Z4K9G

https://m.edsoo.ru/Z7W5T8A7B

27

OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
cseta. [locTpoeHue n3obpaxeHnu B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/V5F9T1B2S

28

29

30

[Ipenominenue ceera. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbId yroJl MoJIHoTro
BHYTPEHHET0 OTPaKEHUS

JlaGopatopnas pabora «M3mepenue
IIOKa3aTeJsl MPEIOMIICHHS CTEKIIA
JIunzel. [loctpoenne n3obpaxeHuii B

nuH3e. opmyiia TOHKOM JIMH3BI.
YBenuueHue JTMH3bI

https://m.edsoo.ru/R7B9T3Q3U

https://m.edsoo.ru/A4M9R4A8Y

https://m.edsoo.ru/F7Y9J1Q0T

31

JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX»

https://m.edsoo.ru/B2L40Q4U8J

32

33

Hucnepcus ceera. CIoXHBIA COCTaB
6enoro csera. L{Bet. JTabopaTtopHas
paborta «HabmrogeHne nucrepcun CBeTay

Wntepdepennus ceera. Audpakius cera.

JudpakimonHas pemeTka

https://m.edsoo.ru/X4W6F1E4N

https://m.edso0.ru/R1C4V3B0OE



https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E

34

HOHGpC‘IHOCTb CBCTOBBIX BOJIH.
HOJ'IS[pI/I?)aI_[I/IfI CBETa

https://m.edsoo.ru/S2Q5G8P1U

35

36

37

Onrtuyeckre mpuOOPHI U YCTPOHCTBA U
YCIIOBHSI X 0€30MacHOTO IPUMEHEHHUS

FpaHI/II_[BI IIPUMEHUMOCTHU KJIAaCCUYECKOU
MCEXaHHUKH. HOCTy.]'IaTBI crenuaabHON
TEOPHUH OTHOCUTEIIBHOCTHU

OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH.
3ameJIeHre BpEMEHH M COKpAIllEHHE
JUINHBI

https://m.eds00.ru/Q10Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo.ru/W8ROE3X8Y

38

DHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBS3b MaCChl C SHEPIUEU U
UMITYJIbCOM. DHEPIUsl MOKOs

https://m.edsoo.ru/V3K7A4N5I

39

40

Kontponbnas padota «Ontuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITHLHOCTH

®oronsl. opmyna [Inanka. DHeprus u
UMIyNbC HOTOHA

https://m.edsoo.ru/N2A2H6D3B

https://m.edsoo.ru/L3FOP3LAT

41

OTtkpeiTHE U HccienoBanne Gorodddexra.
Omprtet A. I'. CToneroBa

https://m.edsoo.ru/C9A5T90Q2D

42

43

44

3akonbl portorddexra. YpaBHeHUE
OunmrerHa s potodrddexra. «KpacHas
rpanuta» Gotodddexra

JNaBnenue ceera. Onbitel I1. H. JIeGenena.
XUMHUYECKOE IEUCTBUE CBETA
TexHr4eckue ycTpoucTBa U MPAKTUYECKOE
npuMeHeHue: (HOoToIIeMeHT, GOTOAATUUK,
CONTHEYHas OaTapesi, CBETOUO/T

https://m.edso0.ru/G7K0G7WOP

https://m.edso0.ru/P3W4S6727

https://m.edso0.ru/J5SOD8E3E

45

Pemrenne 3ama4d mo reme «JIEMEHTEI

https://m.edsoo.ru/M7VEN4H1X



https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X

KBAHTOBOU OIITHUKH)

46

47

Mongens atoma TomcoHa. OnbBITE
Pesepdopna o paccessHUIO 0-9acTHIL.
[Lmanerapnas MoJenp aroMa

[Toctynatel bopa

https://m.edsoo.ru/Y8U3F212Z

https://m.edsoo.ru/V7D8E5G6EV

48

Wznydenue u noriomenue GOTOHOB MPH
[IEPEX0/I€ aTOMa C OJJTHOTO YPOBHS SHEPTUU
Ha Jipyroil. Buasl ciektpos

https://m.edsoo.ru/M6X20Q2M5Q

49

BonHoBEIe cBOMCTBA YacTull. BoIHEI e
Bbpowuia. KopnyckynsipHO-BOTHOBOU
nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE
W3JIy4YCHHUE

https://m.edsoo.ru/K8E8H2V2F

50

51

52

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo onpexnenenuio cocrasa
PAAOAKTUBHOI'O U3JTYUYCHUSA

CaowuctBa anb(da-, 6era-, ramma-
u3Ny4eHus. BnusHue painoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTpPOHA. 30TOMBI.
Anbda-pacnan. DNeKTpOHHBIN U
MO3UTPOHHBIW OeTa-pacmas. ["amma-
U3JIy4eHHUE

https://m.eds00.ru/A91907Y0ON

https://m.eds00.ru/T1X9A4Y1G

https://m.edsoo.ru/F5C1P8E3F

53

OHeprus CBA3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. I nepHbIM peakTop.
[Tpob6nembl, epcreKTUBBL, IKOJIOTHUECKUE
aCIEKTHI SIIEPHOU DHEPIE€TUKU

https://m.edso0.ru/L2G5V9D9L

54

DOnemeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U

https://m.eds00.ru/X6R3T3S3S



https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S

pErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalbHbIE
B3auMoJeHCTBUA. EquHCTBO (hrznueckon’
KapTUHBI MUPa»

55

56

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMUHU. BuJ 3BE€31HOTO
Heba. Co3Be3us, SpKUE 3BE3/IbI, TIAHETHI,
uX BUAUMOE JaBrkeHne. CoaHeuHas
cHcTeMa

Comnnaue. CosiHeuHast aKTUBHOCTb.
Hctounuk sueprun ColiHila U 3BE3]1

https://m.edsoo.ru/O301U3H1P

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3/1bI INIABHOU T10CIIE10BATEIBHOCTH.
BnyTtpenHnee ctpoeHue 3B€3.
CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Botouu CosHna u
3BE3]

https://m.edsoo.ru/C2L2C9A0V

58

Muneunsin [lyTe — Hama I'anakTuka.
[Tonoxxenue u apmxenne CoyHLa B
lNamaktuke. ['anakTukn. YepHble AbIPHI B
sllpax rajJlakKTUK

https://m.edsoo.ru/Y6X6U2P6A

59

60

61

Bcenennas. Pa3z6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe
n3nydeHne. MerarainakTuka

Heperennsie npo0aeMbl aCTPOHOMUHU
Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMMUU U ACTPOPHUIUKI

https://m.edsoo.ru/L0I8V814U

https://m.edsoo.ru/U4F8Q0E8SO

https://m.edso0.ru/Y6Y9D4G7X



https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X

62

63

O6o06maromuit ypox. Pons pusuku n
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NeaTeTbHOCTH
yeJIoBeEKa

O6o6maromuii ypok. Pois u Mmecto
(bHU3MKH U ACTPOHOMUHU B COBPEMEHHOM
HAYYHOU KapTHHE MHUPa

https://m.edsoo.ru/M5A4P6T1M

https://m.edsoo.ru/JIN2H3EQV

64

Oo6o06maromuii ypok. Ponp pusnueckoit
Teopuu B GOpPMUPOBAHUH TIPEACTABICHUN
0 (hM3UYECKOM KapTUHE MUPA

https://m.edsoo.ru/I4AW6MO0W4Z
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67

O6o6maromuii ypok. Mecto pusndeckoit
KapTUHBI MUpa B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

PesepBHbIil ypok. MarautHoe mnoiie.
DneKTpOMarHuTHasi MHAYKIIHS

PesepBHbIit ypok. OnTuka. OCHOBBI
CHEelUaIbHON TEOPUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/M508T0BOY

https://m.eds00.ru/TOX1E6C7N

https://m.edsoo.ru/M4J2B7W8P

68

Pesepnsiii ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMUU U aCTPODU3UKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/R6C9T1Q0Z
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN T'a3; MOAEIU CTPOCHHUS I'a30B, )KUAKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBathe usnueckue siBiaeHUs (Ipolecchl) 1 OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKON Teopuun
CTPOCHMsI  BELIeCTBA U  DJIEKTPOJUHAMHKH: PpAaBHOMEPHOE H
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHJEHcallus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNE JAaBJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

OnwuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHONb3ysd (u3nyeckue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHUHETHUYecKass DSHEprus,
MOTEHIMabHasE SHEprus, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; IPY OMMCAaHUH MPABUWILHO TPAKTOBATh (PU3MUYECKUI CMBICT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €JAMHULBI, HaXOAWUTH
(GbopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMICTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJB3yS (U3MUECKHUE BEJIUYMHBI: JABJICHHE Trasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS JHeprusi, paboTa rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnyecKuii CMBICIT
UCTIOJIb3YEMbIX BEJIUYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE AAHHYIO PU3HUUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JJIEKTPUUYECKUE  SBJICHUS  (IPOILECCHI), MCMONB3Yys  (hu3MUecKue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBJICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpruH,
3aKOH COXPaHEHMsI UMITYJIbCa, MPUHLUI CYNEPIIO3ULIUN CUJI, TPUHIIUIT
paBHONpABUsS HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHsS BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPIrUU TEIJIOBOTO JBUKEHHS MOJIEKYT C
aOCOJIIOTHOM TEMITepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UIECKUX SIBICHUH U
MIPOIIECCOB C UCIOIB30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHIA; pU
5TOM (OpMYIHpOBaTh NpodJeMy (3amady) U THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3UUECKUX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIIB30BAHUEM IIPSAMBIX H3MEPEHUM; IPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaAHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢usnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ peIIeHus,
IIPOBOAUTH PAcUEThl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHLIC 3aga4u: BBICTpanBaTh JJOTUYCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOHMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpeTalMi W NPEJICTaBICHUsS Y4eOHOW W HAy4YHO-TIOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoaMTH TpHUMEpPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOT'O ITOBECACHUS B Oprxcanmeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  PACHpPEIENATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsX, aJCKBAaTHO OLICHUBATH BKJAJ KaXKJOro U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(opMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHX 3314

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANIEKTPOMAarHuTHas MWHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsif, SJIEKTPOMarHUTHBIE
KonebaHWs W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHs CBeTa, (OTOANIEKTpUUecKuil 3¢ dext
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yu€HHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPUIECKYIO MPOBOIUMOCTD Pa3TMIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIMS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHla, WHAYKTUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
FapMOHHYECKHUX 3JIEKTPOMArHUTHBIX Kose0aHui, boxycHoe
paccTosiHie W ONTHUYECKash CWJIa JMH3bI, MMPU OMHUCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOIB3YEMBIX BEIMYUH, UX
o003HaUYeHMsI U EOUHMIIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BEJTUYUHY C APYTUMU BETMYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHWTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHHUU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIINEC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHEHUS MPOBOHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpAHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHHUs OJJIEKTPHUYECKOTO 3apsijia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IMOCTYylaTtel  bopa, 3akoH
palMOaKTUBHOTO pachajga; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
aToM (opmyaupoBaTh MpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIHCCTBJISITB npsAMbI€C W KOCBCHHBIC H3MCPCHHUA (bHSI/I'—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUH B paMKax y4eOHOTO OJKCIEpPHMEHTa, Y4eOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U Ja0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
YyCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJAEb, BBLACIATDH
¢dus3nueckre BENMWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xz[eHHﬁ C 0H0p0171 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pELICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMl W NPEJACTABICHUS y4yeOHONM U HAY4YHO-IOMYJISIPHOM
uH(pOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIio

OOBSICHATh NPUHLMIIBI ACUCTBUS MAIIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MacCHOTO HCIIOIh30BAHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 0e301MacHOCTH pU 0OpallieH!H ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefe

Paborars B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ paboOTy  TIpyHmbl,  PalMOHAIBHO  pPacHpelensiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 M3 Y4YaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena Jj1eMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

®usuka — Hayka o npupoae. Hayunbie
11 METO/1bl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOpuH. ['paHULIBI TPUMEHUMOCTH

19 (buznuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUS. Ponp u Mecto ¢usuku B

dhopmupoBaHUHU COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

2 MEXAHUKA

KNMHEMATHUKA

Mexannueckoe aBmxkeHne. OTHOCUTENLHOCTD
211 MeXaHu4deckoro nsmxkennsa. CucremMa oTrcyéra.

Tpaexropus

[lepemerienue, ckopocTh (CpenHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPEHHE
21 2.12 MaTEpUATIBbHOM TOYKH, MX IPOEKIUH HAa OCH
' CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. ['padpuku
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
yCKOpEeHUS, yTH u MepeMeeHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe majieHne. Y cKopeHrue CBOOOIHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texuuueckue YCTPOMCTBA: CIIUJIOMETP,
JNBIDKEHUE CHApSAOB, IIEMHBIE M PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, NPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JNBIDKEHUHM C HAYaJbHOM CKOPOCTBIO, PaBHOM
Hymo. M3ydyeHne JBUKEHHUS IIapuKa B BA3KOM
KUJIKOCTH.  VI3yueHue  JBWIKEHUS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

JMHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHImMn cyneprno3unuu

CHUJI

Bropoii 3akoH HberoToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

3aKoH BCCMHUPHOI'O TATOTCHHA. Cuna TSKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUA
CKOJIbKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[loctynaTtenbHoe W BpallaTeIbHOE JBUKECHHUE
abCoJIIOTHO TBEPOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlEHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO

tena B 1ICO

Texunyeckne YCTpOfICTBa: IMOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboThl. 3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH O]
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedhopMupyeMol TNpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarum.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI
MaTepuanbHbIX TOYeK. Mmmynsc cuibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

2.3.3
2.34

2.35

2.3.6

3akoH coxpaHenuss umnyiasca B HCO.
PeakTuBHOE NBMKEHNE

Pabota cuibl

MomHOCTb CHIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KHHETHYECKON YHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
SHEPIUs yIpyro ne(popMUPOBaHHOM
npyxuHsl. IloTeHunanbHass dSHeprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaJ'IBHBIe N HCIMOTCHLHMAJIBHBIC CHIIBI.
CBs3b pa6OTI>I HCIIOTCHIMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
23.9 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
23.10 CKOpPOCTEM Tel IMpu HEYNpPyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUM

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHnoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.13

3.1.4

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJIECAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenpBrna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1iecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

OGapomeTtp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSISI

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIIOBbIX MammHax. Koaddumment
none3noro  geiicteus  (manmee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texauueckune YCTPOMCTBA: JBUTaTENIb
BHYTPEHHETO Ccropasus, OBITOBO

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. 3MepeHue yaenbHOH

TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOSHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

331

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue




" KUIICHHUE. VY nenvHas TeIJIoTa
nmapoo0Opa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyphl

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3Ayxa. HachllieHHbIH nap
Teépnoe TeJIo. Kpucrannnueckue u
333 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KpPHUCTAJIOB. Kunkue KPHCTaJLIBL.
CoBpeMeHHbIE MaTeprallbl
334 [InaBneHne u KpuctayuM3auus. Y JenbHas
- TerioTa mwiasiaeHus. Cyonumanus
3.3.5 YpaBHeHHe TEII0BOro O6amaHca
TexHudyeckue yCTpOMCTBA: THUIPOMETP U
338 NICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
o [IOJIyYE€HHUsI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
qrcJie HAHOMAaTepHalloB, U HAHOTEXHOJIOT MU
337 [IpaxkTueckue paboTHI. N3mepenue
o BJIQ)KHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DnexTpu3anus Tel. JNeKTpUUecKuit 3aps. JBa
o BHJIA HNIEKTPUUYECKHUX 3apsIJIOB
[IpoBomHUKH, TADIICKTPUKA "
412
MOJTYTIPOBOIHUKHU
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 Bsaumonericteue 3apsinoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepnosuuu.  JIMHMM ~ HanpsHKEHHOCTH
IEKTPUUECKOTO MOJIS
416 PabGora cuim  AE€KTPOCTATUYECKOIO  MOJIS.
o ITorenunan. Pa3HOCTE OTEHIMAIOB
417 IIpoBOHUKM M IUIIEKTPUKU B IMOCTOSTHHOM

QJICKTPUICCKOM I1I0JIC. ILI/IZ-)JIGKTpI/I‘-ICCKaSI




IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 3JEKTPOMETP, DJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 IIpakTuueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hamnpspkenue. 3akon Oma a1 ygacTka 1enu
123 DJEeKTpUYECKOe COMPOTUBIICHUE. Y IEIbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napauieNbHOe,
o CMEIIIaHHOE COSIMHECHHUE TTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTP TEKTPUIECKOTO TOKA
anekTpoaBmxkymas cuna (mamee — IJC) u
427 BHYTpPEHHEE COMPOTHUBIIEHNE UCTOYHUKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
aneKkTpudeckoit emnu. Koporkoe 3amMbIkanue
DneKTpoHHAas MIPOBOJMMOCTH TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJIOB oT TEMIEPATypPHI.
CBepXpoBOANMOCTh
429 DNeKTpuyYeckuid TOK B BakyyMme. CBoiicTBa
o ANEKTPOHHBIX IMYYKOB
4.2.10 [onynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs




4211

4.2.12

MIPOBOIUMOCTh TOJYIPOBOJIHUKOB. CBONCTBA

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS U CCOLIMAIHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

TexHuueckue YCTPOMCTBA: amrepmerp,
BOJBTMETP, peocTaT, HUCTOYHHUKH  TOKa,
3JIEKTPOHArpEBaTEIbHbIE puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMHUCTOPbI u (boTope3nucTopsl,

HOHprOBO}IHHKOBLIfI Auoa, raJJbBaHUKa

4.2.14

[IpakTnueckue paloThI. Nzyuenne
CMEILIAaHHOT'O COEIMHEHUS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmionenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro

pasaesa 3JIEMECHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIUA
TlocTosHHble MarHuThel. BzaumojnenctBue
431 MOCTOSTHHBIX MarHUTOB
43 MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHIun — cynepno3uuuu.
4.3.2 Jluaum MmarnutHOM wuWHAYKIMU. KaprunHa

JUHAM  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOSHHBIX MarHuToB




MarsnutHoe 10JI€ NPOBOJHHMKA C TOKOM.
Kaptuna JmHUN MOJS AJIUHHOTO MPSIMOTO

MIpOBOAHMKA MW 3aMKHYTOI'O KOJbLCBOI'O

433 MPOBOJHHMKA, KAaTyIIKM C TOKOM. OIBIT
Opcrena. BzanmoaeiicTBue NpoOBOJHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOJyJIb U HAallPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb U HallpaBJICHUE.
JIBrokeHue — 3apsDKEHHOM — 4acTULBl B
435 OJIHOPOJHOM MarHUTHOM 1one. Pabota
cuibl JIopeHua
4.3.6 SIBneHune HINEKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIUH
OJ1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe »snektpuueckoe rmone. IJ[C
WHJIYKUUU B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYIATEIbHO B OJHOPOTHOM MAarHUTHOM
rnoJse
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
43.11
O/1C camOUHIYKIIUT
DHEprusi MarHUTHOTO TIOJS KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TTOJIe
TexHudeckne  yCTpOMCTBA:  MOCTOSIHHBIE
MAarHUTHI, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpakTuueckue paboTHL. N3yuenue
MarHUTHOTO TOJI KaTYIIKK C TOKOM.
4.3.15 HccnenoBanue J1€UCTBUS  MOCTOSITHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKIIUU




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenvHass cucrema. CBoOOIHBIE

kojieOanus. ['apMoHuueckne KoyieOaHuUs.
511
Ilepuon, wacrora, ammumTyga u ¢asza

KoJIeOaHui

[IpyxuHHbId MasgTHUK. MaremaTuyecKui
5.1.2

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
5.1.3 Kunemaruueckoe " TUHAMHYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamienue SHEPTUH npu
rapMOHMYeCKUX  KonebaHusix.  CBs3b
514 aAMIUIUTY/IbI KoneOanuii UCXOIHON
BEJIMYMHBI C aMIUTUTYJaMH KoJieOaHWi e

CKOPOCTH M YCKOPEHUs

Konebarenbubiii  koHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoJIeOaHust B
uaeaJbHOM  KOJeOaTeJbHOM  KOHTYpE.

> AHaorusi MeXIy MEXaHWYeCKHUMH U
JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna ToMmcoHa

3akoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

5.1.6
Kosie0aTeaIbHOM KOHTYpe

BbIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.

Pe3onanc. Pe3onanchHas KpHUBasl.
5.1.7

BoinyxneHHbie AJIEKTPOMAarHUTHHIE

KoJIeOaHus.

Ilepemennbii  Tok.  CHHYCOMAANBHBIN
5138

IIEPEMEHHBIN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHUJIBI TOKA U HAIIPSAXKCHUSA

5.1.10 Tpancdopmarop. [IpousBocTBo, nepenaya




5.2

U NOTpeOJICHUE 3IIEKTPUYECKONM IHEPIUH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kynerypa
HCIIOJIB30BAHHUS NEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

Texnuueckue ycrpoiicTBa: celicmorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIUHUN
aJIeKTpoIepesay
[Ipaktnyeckne pabotel. McciaenoBanue
3aBHCUMOCTH TIEPUOJIa MAJIBIX KOJIeOaHHI
5110 rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCChI

Ipy3a. HccnenoBanue IEPEMCHHOI'O TOKa B
LeNyM M3 MOCICAOBATEIbHO COCIMHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon.  CkopocTtb
pacmpocTpaHeHuss ¥ JUIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

Wntepdepenius " audpaxius

MEXaHHNYECCKHUX BOJIH

5.2.3

524

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

Bricota Tona. Tem0p 3Byka

aﬂeKTpOMaPHI/ITHHe BOJIHBI. YcaoBus
HU3JTy4CHUA OJICKTPOMAarauTHBIX BOJIH.
Bzanmnuas OpHUCHTalld BECKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.25

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHeHI/Ie OJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI PagUOCBA3UM W TEJIEBUJICHUS.




5.3

5.2.8

5.3.1

Paguonoxarus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoLIel cpebl

TexHU4YecKne YCTPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JUarHOCTHUKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpsMonuHeiHOEe pacpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OtpaxkeHne cBeTa. 3aKOHBI OTPaXKCHUS
ceta. [loctpoenne m300paxeHuii B TIIOCKOM
3epKajie

[penomienne cBeTa. 3aKOHBI MPEIOMIICHHS
cBeTa. AOGCOITIOTHBIH MOKa3aTeb
MPEIOMIICHUS

Iomuoe BHYTPEHHEE OTpPayKCHUE.
[IpenenbHblid yroj MOJHOTO BHYTPEHHETO

OTpaXXCHUSA

HMucnepcust  cBera. CHOXHBII  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKAas culia TOHKOU JIMH3HI.
[Toctpoenne n3o00pakeHN B COOUPAIOIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIMUYEHHUE, J[aBaeMoe

JINMH30M

5.3.7

HpCJICJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOﬁ

OIITUKH

5.3.8

HNnrepdepenuius  cBera.  KorepeHTHBbIC
HCTOYHHUKH. YcnoBus HaOIIOICHUS
MaKCHUMYyMOB u MHUHUMYMOB B
UHTep(EPEHIIMOHHOW KapTHHE OT JIBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cera.  JudpakunoHHas
peméTka. YcinoBue HaONIONCHUS TIaBHBIX
5.3.9 MaKCHUMYMOB npu naJCHUN
MOHOXPOMAaTHYECKOTO CBETa Ha

TU(PPaKIMOHHYIO PEIIETKY

5.3.10 [Monspuzanus cera

TexHudeckue YCTpPOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, T paKIuOHHAS peléTka,
TIOJISIPOH T
[IpakTnyeckne  pabOTHI N3mepenue

nokaszatens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['panunel NpPUMEHUMOCTH  KJIACCUYECKOM
MEXaHHKH. IToctynaret TEeOpun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHUTENBHOCTE OJTHOBPEMEHHOCTH.
6.2 3amensieHue BpPEMEHU U COKpAIlEHUE
IUTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHITBI

CBs3p Macchl C JHEPTHEW W HMMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBAA ®U3UKA
BJIEMEHTBEI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1 7.1.1 ¢boTOoHA C ero 4YacroTol. ODHeprus Hu

uMIyibe GOoToHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeitet - A CroneroBa.  3aKkoHbI
dhoTtodrddekra

YpaBHeHue OUHNITENHA st
dotorddekra. «Kpacnas TpaHUIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
TexHuveckue ycTporcTBa: (HOTOIIEMEHT,
¢doromaTIuk, COJTHEYHAS Oarapes,

CBETOIHOT

CTPOEHUE ATOMA

721

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue u
noryiomeHue (GOTOHOB TMpU  Iepexoje
aToMa C OJHOTO YPOBHS DJHEPIrUHM Ha
npyroi. Buns! criektpoB. CriekTp ypoBHEM

SHEPTUH aToMa BOJIOPOIa

7.2.3

724

BonHoBeie cBoiicTBa yactuu. Bomnbl 1€
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Judpakuus 3JIEKTpOHOB Ha

Kpucrtajuiax

CrooHTaHHOE U BBIHYKACHHOC H3JTYYCHHUC.

YcTpoicTBO U pUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meroasl HAOMIONEHUS W PETHCTpAIlUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OINBITHI




Pesepdopna mo ompeneneHH0 COCTaBa
paguoakTHBHOrO  m3iaydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  NOPOTOHAa W HEUTpOHA.

Hyxnonnas monmens siiapa ['elizenbepra —
7.3.3

HBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oronsl

Anbda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBI  Oera-pacmaa.  ['amma-
734
U3JIy4yEHUeE. 3aKkOH  PaJMOAKTUBHOIO

paciiaaa

235 OHeprusi CBSI3W  HYKIOHOB B  sijpe.
- SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHWe W CHHTE3
7.3.6
saaep

SnepHsiii peaxTop. TepmosinepHbIit

cuHte3. [IpobGneMbl M THEpCHEKTHBHI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HﬂepHOﬁ SHEPICTUKHA

OnemeHTapHble  yacTulbl.  OTKphITHE
7.3.8 MO3UTPOHA. @yHIaMEeHTaNIbHbIE

B3aUMOACUCTBUS

TexHnueckue  yCTpONCTBa:  JIO3UMETD,
7.3.9 kamepa Bunbcona, snepHblii peaxTop,

aToMHast 6omba

IIpaktuuyeckue pabotel. MccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHA

81 Bun 3Bé&nnoro nHeba. CosBe3musi, sipKue

3BéSIILI, IIJ1aHCTHI, UX BUAUMOC IBUKCHUC

Conuneunas cucrema. llmaHeTsl 3eMHOU

8.2
TPYIIIIBI. IInaHeThI-TUTaHTHI u nux




8.3

CIIYTHUKH, KAPJIHWKOBBIC IIJIAHCTHI. Maijsle

Testa CoMHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJnyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CHEKTpaNbHBII KJIAcC — CBETUMOCTDBY.
3BE3apl  VIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee CTpoeHue 3BE3.

CoBpemMeHHbIE MIPEICTaBIICHUS o)
MIPOUCXOXKICHUH U dBoJtonuU CoJHIa U 3BE3I.

ITarbl )KU3HA 3BE3]I

8.7

8.8

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lmockas wu  chepudeckas

noacucTeMsl I ajJakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B APAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceeneHHOM.
3akoH Xab0ma. PasOeranue rajgakTHK.
Bo3pact u paguyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsyen

Bcenennoi». PennkroBoe n3nyuenue

8.10

Macmrabnass  cTpyktypa  BceneHHoil.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.-H.; mon
penaknueti [TapdenteeBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka. 11 kimace. Mskuues I'.4., byxosues b.b., Hapyrun B.M.; oz
penaknueii [TapdentreBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsenienue»

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

NudopmanimoHHO-METOUYECKOE MUCHMO 00 0COOCHHOCTSX MPETNOIaBaHUS
yueOHoro npeameta «Pusnka» B 2025/2026 yueOHOM romy
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Mertoanyeckue peKOMEH IAlMH 110 CO3JaHUI0 KIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO]HUIICH 1 KJIACCOB ¢ YIIIyOJICHHBIM H3YUCHHUEM
MaTeMaTHKH, GU3UKUA, XUMUH, OMOJIOTHH B 00I1e00pa30BaTeIbHBIX
OpraHMU3alUsIX ¢ UCIOIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HarmoHanbHOTO npoekTa «Ob6pazoBanue» (KBantopuymsl, [T-kyos1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

Meroaunueckue pekomenaannu. Opranu3zanus Bzaumoaeiicteus “Illkoina —
By3 — npeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

MGTOI[I/I‘-IGCKI/IG peKOMeHI[aI_II/II/I I10 I/I3y‘-IeHI/IIO TEMBbI «HOCTOHHHHﬁ
ANEKTPUUECKUH TOK» B IIKOJILHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr fizika p e t.pdf

Y4ebHOo-MeToIMuecKoe 00ecreueHre MpoIecCOB MPENoiaBaHusl XUMUH,
Oouonoruu, (GU3MKUA HA YPOBHAX OCHOBHOTO OOIIIETO M CPETHETO 00IIEro
O6pa3OBaHI/I$I C BKIIIOYCHHUCM JOIIOJIHUTCIbHOI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

KonTekcTHble 3anaun. 3aianus Kk yueoOHOMy Kypey «Duzuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

e DOU3UMKOH JIAF https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IOK https://Mouypoku.pd/
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