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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojiaBanusi yuyeObHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUYHUTBIBAET HEOOXOAUMOCTh pEATM3AMN MEXKIPEIMETHBIX CBA3EH (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOO0pa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/ B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS [IPU BBINIOJHEHUN UMHU Y4EOHBIX HCCIIEI0BAaHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpEIHETO 001IeTr0 00pa30BaHUsI TOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

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.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, PaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN TMOAX0A B Kypce (PH3UKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpPaMMe
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
BrieneHue B yka3zaHHOM TiepedyHe J1abOpaTOpHBIX pPadOT, MPOBOAUMBIX ISt
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHAIIeHUs kaOuHera (usuku. [lpu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYyYarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETrpUpys 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAlOUIeH
XKU3HU, TpeOyiomre BbIOOpa (U3NYECKOM MOIEAM A CHUTyallMd IPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCIIOBMI JJISl Pa3BUTHS YMEHHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEH 00YyUaroIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpusonuHeitHoe nBrkeHue. J[BUKEeHNE MaTEpUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUS TBEPAOTO Tela. BUibl paBHOBECHSL.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas SHEprusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekyi. KomnuectBo Beniectsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramwioB. JKuuakue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoOMCTBA p—n-iepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

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

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa JMHUNA MAarHUTHOM WHIAYKLIHUM T1OJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJBIKYILAs Cujla WHIYKIMH. 3aKOH 3JIECKTPOMarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUH/TYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHnne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

W3MmepeHne nokasaress npesioMJIEHUs CTEKIIa.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs3b MaccChl C SHEPrUEN U UMITYJILCOM PEISATHUBUCTCKON YaCTULIBI. DHEPTrUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dborodddexra. YpaBHenue JDiinmreiHa s Gorodrddexra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty aJli3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. ODIEKTpPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHIEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUH B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NUYECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNICCKON PEETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOT'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPhl U KPUTEPHUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATh ITOMCK, aHaJIu3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
buzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

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

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



IIEKTPOIMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
W3MeHEeHHe o0BhEéMa TeNl MpHU HarpeBaHUU (OXJIAKICHHH), TEIUIOBOE PaBHOBECHE,
WCTIIapeHue, KOHACHCAUMs, IUIABJICHUE, KPUCTAJUIA3AlUs, KUIICHUE, BJIAXKHOCTb
BO3/lyXa, MOBBILIECHUE JABJICHUSA ra3a NPU €r0 HAarpeBaHUU B 3aKPBITOM COCYHE,
CBA3b MEXKY IapaMeTpaMHU COCTOSHUSA ra3a B MU30MPOLECCax, dJIEKTPU3ALHUS TEN,
B3aMMO/JICCTBUE 3aPS/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3Ysl (U3UYECKHE BEIUYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC T€JIa, KUHETUYECKAasi dHEPTUs, NOTCHIUAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIINHOCThb;, MPH ONHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3HYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi dHEPIUsi XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprusi, padbora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEJIUUMHAM;

OIMACHIBATH U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONHWCAHWHM TPABWJIBHO TPAaKTOBATh (PU3WYECKUN CMBICT HCIOIh3YyEMBIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJSHEPIUM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCUY€TAa, MOJIEKYJISIPHO-KUHETUUYECKYID TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KUHETUUYECKOU DHEPTUU TEIJIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] U HUCHOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(uKcHpOoBaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U MIPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYECKHE IBIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALMM, TOJIYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUICCKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHns: OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKIWSA, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddheKT), CBeTOBOES AaBleHNUE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), UCMONB3YSd (U3NYECKUE BEIUUYHUHBIL:
DIIEKTPUYECKUHN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, SHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHuN B KoJeOAaTeTbHOM KOHTYpe, 3aps]l M CHjla TOKa B Mpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEJIMUNHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJI MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PAaIMOAKTUBHOTO pacmajaa, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBAaTEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiaTh pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTONB3YS (Pr3HUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECINb, BBIACHITh (PU3NUECKHE BEIMUMHBI U (POPMYIIHI,
HEOOXOUMbIe NIl €€ pEIIeHHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATBLHOCTD
MOJIyYeHHOTO 3HAYeHUs (PU3UUECKOU BEJIUYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALMU U IPEICTABICHUS
y4eOHOW UM Hay4HO-TIOMYJApHOW WH(GOpPMAIMHU, TMOJYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO pacCHpelesTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOT'O ITO3HAHUS 2 bubmmorexa [OK
' s Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5
fHeMatia https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Huramiia / https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBbI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https:/m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOAMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 1 1 3 bubnuorexa [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
OTHOCUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [IOK

https://m.edsoo.ru/7f41¢97¢
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fg;;fgsigrouimlcwc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
(]
JIE-H Tema ypoka Beero Kontposbubie IIpakTnueckue f{l:;:enuﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr
®du3nka — HaykKa 0 IPUPOJIE.
1 Hayunblie MeT(}),I[I)I HO?I,)H;)HI/M 1 bubnnorera [IOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

) (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE | bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE | bubmuoteka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoniHOe majeHne. Y CKopeHue | bubnnorexa [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1 bubnmorexa LHOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU



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

[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

Kunernueckas OHEPIUia

8 Iannnes. I/IHepuvHanLHHe CUCTEMEI hitps:/m.cdsoo.ru/fl0c3bes
otcuera. [1epBslii 3akoH HproToHA
Macca tena. Cuia. Ilpunnun

9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK

. https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetnii 3akon HeroToHa niis bubnmnoreka HOK
MaTEepHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TsAroreHus. Cua

11 TspkecTH. [lepBas kocMudeckas bubmmorexa [IOK

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

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
JBW)KCHUHU Tela B >KUAKOCTH HUJIH https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliareibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUallbHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MatepHraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«HMccnenoBanue cBsi3u pabOThI CHIIBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4dc2



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

23

Macca monekyn. Konnuectso
BemlecTBa. [locrosuHas ABoraipo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knanelipona

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbHOM ra3c u
ux Fpa(l)I/ILIeCKOG NpeaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOI CUCTEMBI U
croco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJJHOATOMHOTO UJI€aJIbHOTO
rasa

Buas! Tennonepenaun

YV nenbHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
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teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro IMPUMEHEHHUE K U30ITpoLIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npoiieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [JOK
pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
15 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAalllUHbI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KII1J{
37 DKOJOTHYECKHe MPOOIeMbI
TEIIOPHEPTETUKU
O6o06maromuii ypok
38 «Monexyns HaZI?bI/I?;I/IKa OcHoBBI bubmorexa LIOK
yUIP ‘ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KonTponbHas padbora no teme
39 «MonekynsipHasi puzuka. OCHOBBI bubmmorexa [TOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTH BO3/1yxa. HachlleHHbIN bubmmorexa [TOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
N bubnuotexa [JOK
42 CBOMCTB KpucTaioB. JKujakue

KpHuCTaJlJIbI. COBpCMeHHHC
MaTcpHraJIbl

https://m.edsoo.ru/ff0c6510
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[InaBnenue u KpucrauM3anus.

bubnunoreka LIOK

43 V nenpHas TeIIoTa MIaBICHHUS.
g https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 VpaBHeHHE TEILIOBOrO OajlaHca
P hitps://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INEKTPUIECKUn
45 3aps. JIBa BUIa dJIEKTPUIECKUX bubmorexa HOK
P p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI MPOBOIHUKHA 3a1j§H bubnmorexa [IOK
YTPOBOMFHIH. hitps://m.edsoo.ru/ff0c6bee
COXpaHEHUS AJIEKTPUUIECKOTO 3apsia
BzaumoperictBue 3apsioB. 3aKoH
47 Kyiona. TouedHnIl »i1eKTpudecKuil bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX TOJIeH. JInHNmn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa OK
' ) https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
P P bubmmoteka IIOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
. Bbubnnorexa IHIOK
51 OnekTpoéMkocTh. KoHniencarop 1

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
paborta «M3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/1C ncrounuka Toka u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

PesepsHsiit ypok. KonTponbHast
pabota o Teme "DIeKTpoANHAMHUKA"

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7410

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickast mpoBepoYHast
pabora

60

61

62

O06o0mmarmui ypox
«ONeKTpoAUHAMUKAY /
Bcepoccuiickast mpoBepouHas pabota

DJIeKTpOHHAas IPOBOUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoaHUKH, UX COOCTBEHHAS
U TIpUMECHasi IPOBOAUMOCTb.
CaoiicTBa p—n-nepexoja.
[TomrynpoBOIHUKOBBIE TPUOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUECKUH TOK B pacTBOpPax U
paciiaBax 3JEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTponau3

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBINA U
HECaMOCTOSITEJIBHBINA pa3psl.
Monnus. [Inazma

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumenenue. [1paBuna TexHukn
0e30macHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KonTtponpHas pabora o Teme

67 «Onektpocraruka. [TocTosHHbBIN | bubmmoreka [JOK
3NEeKTpUYeCcKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CPEeaax»

68 PesepBHeiit ypok. O0o0marommmii 1 bubmmoreka [JOK
ypok 1o reMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tewa ypoxa Bcero Kontpoabusie  Ipaxrueckue fd[:;:eﬂﬂﬂ :)Ig[?al;?)i:fenbﬂme
padoThI padoThI pecypen
[TocTOsIHHBIE MArHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHUTHOTO T0JIS KaTyILIKH C 1 1 Bubnmorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa | 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO ) bubnnorexka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTpOMarHuTHas WHIYKITHS. |

IToTok BekTOpa MarHUTHOM



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

unaykuud. DJ1C uaaykiun. 3akoH
3JICKTPOMArHUTHOW WHIYKITUN
®dapanes

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MarHUTHOTO TOJISL KAaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DNeKTpOMarHuTHast
I/IHJIYKIII/ISI»

KonTponbHas pabota mo Teme
«MaramTHOE TI0JIe.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

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



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

13

14

15

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
Heproa MajbiX KojieOaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIi KOHTYD.
CB0OOTHBIC IIEKTPOMArHUTHBIC
KoJicOaHHs B MICATbHOM
KoJicOaTeIbHOM KOHTYpE. AHATIOTHS
MEXTy MEXaHHUCCKUMH U
SJICKTPOMAarHuTHBIMH KOJIe0aHUsIMU

®opmyina Tomcona. 3akoH

COXpaHCHHUA DHEPTHUHN B NACAIIBHOM
KoJIe0aTEIbHOM KOHTYPC

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

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

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusx. BeIHyX/1eHHbIE
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

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

17

[IepeMeHHBIH TOK.
CuHycou1anbHbIN EpEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIIIUTYJHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 KynbTypa ucnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 rC)choppoc;;pp'clcnpOCTpaI:IeHI/Is{ u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

” 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX

23 CBOMCTBA U cKOpocCTh. [Ikaa bubmmorexa LHOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 TeneBuaeHus. Pa3zButue cpencts
cBs3u. Pagnonokanus

75 KonTponbnas padora «Konedanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpssMonuHENHOE pacIpoCTpaHEHUE

2% CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI

27 oTpakeHusd ceta. [loctpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHH B IUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
)% BHYTpPEHHEE OTPA’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yrosa noJHOro https://m.edsoo.ru/ff0cd76
BHYTPEHHEI0 OTPaXKEHUs
29 JlaboparopHas pabota «3mepenue bubnnoreka [HOK
MOKAa3aTeIs TPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B TuH3e. PopMysia TOHKOU JIMH3BI. bubmmorexa [IOK
https://m.edsoo.ru/ff0cddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota
31 «Hccnenosanue cBOMCTB
U300pa’keHN B JTMH3aX»
Hucnepcus cBeta. Cll0KHBIN COCTaB
1 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroneHue nucnepcuu
CBETa»
1 Wurepdepenuus creta. Judpaxnus bubnuoreka [IOK
cBeta. /ludpaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCJIOBHSI UX 06€3011acHOTO
IPUMEHEHHUS
16 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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[TocTtynartel cienuanbHOM TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmoreia LOK
AAHOBP ' s https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
OHeprusi U UMITyJIbC
18 PENATUBUCTCKOMN yacTulibl. CBs3b bubnnoreka [HOK
MAaCChI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIUATIBHON TE€OpUU bubmmorexa LOK
" P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTH
40 ®oronbl. Popmyia [1nanka. bubnnorexa [HJOK
DHeprus U UMNIyiasc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIE0BAaHNE Bu6 10K
nonnoTexa
41 otodddekra. OnbiTer A. T'.
b b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuia» porodddexra
Hasnenue cera. OnwiThl [1. H.
43 Jlebenena. Xumuueckoe aelicTBHE bubmorexa LIOK
AIeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTaa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Perenne 3aga4 1mo reMe «IJIEMEHTHI

bubmuoreka [JOK

45 KBaHTOBOM ONTHUKN https://m.edsoo.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro o- bubmmoreia LOK

https://m.edsoo.ru/ff0d091a
yactull. [[1anerapuas Mozenb aroma
bu6mmoreka [IOK

47 Hoctynarsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noriouieHue GOTOHOB

43 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS dHEPTrUH Ha Apyroi. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBbIE cBoiicTBa yacTull. BosHbI

49 ne bpoiura. KopryckynsapHo- bubnuorexa [IOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
OIIPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3ny4yeHus. Bousinue
PaAMOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 W3oronsl. Anbda-pacma. bubnmuorexa [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyuenue

53 DHeprus CBsI3 HyKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

56

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX

yactull. Kpyribliii cton 1
«DynaameHTaIbHbIC

B3aumojeiicTeus. EquHcTBO

bu3nYECKO KapTUHBI MUPaY

3T3,HI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMUU. B
3B&3mHOTO HeOa. Co3Be3aus, ipKre
3BE3/1bI, INTAHETHI, UX BUAUMOE
newxkenne. ConHeynas cucreMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

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

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIAaBHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEe
cTpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUS O MPOUCXOKICHUH U
spoymronri CoHIIA U 3BE3

58

Mnineunsiii [IyTe — Hama
I"amakTuka. [lonoxenue u nBUXKEHUE
Comnnna B I'amaktuke. ["'anakTuku.
YEpHble ABIPHI B s1pax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYeHUE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtpoisbHas pabota «DJIeMEeHTHI
ACTPOHOMHMH U aCTPOPUIUKI

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJloBeKa

O6o6maromuii ypok. Pois 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(GbopMHpOBaHUU MPEACTABICHUHN O
¢du3nueckoil kapTrHE MHUpa

O6o06matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAY4HBIX
IpeCTaBICHUN O IPUPOE
PeszepBHBIil ypok. MarautHoOe 1oste.
DNEeKTpOMarHUTHASE WHYKITHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIielIMaIbHON TEOPUH 1
OTHOCUTEJILHOCTHU
Pese 1 ypok. KBanToBa. 3HKa.
68 QHGI\I/I):;;zI};iT OHOBMI;II;I ];1 o 1 Eubmorexa ITOK
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpUpOBaTL Ha NpUMeEpax pojiab U MecTo (GU3HKU B
L0.1 dbopMUPOBaHUM COBPEMEHHON Hay4YHOW KapTUHBI MUpa, B Pa3BUTUU

COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIBHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:
MaTepuagbHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPIOE TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJN, TOYCUHBIH JJICKTPUUECKUH 3apsig — MpH PEUICHUU

¢duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIIeCTBA M DJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, JBWKEHUE MO OKPY>KHOCTH, MHEpLHUs, B3aUMOJIEHCTBHE TEN,
103 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXk/IeHnH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJeHUE, KpUCTAIM3alus, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHUE JaBJI€HHUS ra3a IpH €ro HarpeBaHUM B 3aKPHITOM

cocyle, CBsA3b MEXJIy [apaMeTpaMu COCTOSIHHMA ras3a B

H3oIponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBUE 3apAa0B

OnuceiBaTh MEXaHUYECKOE [BM)KEHUE, HCHOIb3yd (U3NYEeCKHue
BEJIMYUHBI: KOOPJIUHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJIbC Tena, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJbHAsT DHEPIus, MeXaHudeckas paboTa, MeXxaHHYecKas
. MOIIHOCTh, TPU ONUCAHUU TIPABUIBLHO TPAKTOBaTh (PUINICCKUI
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAUHMIIBI,

HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PM3UYECKYIO BEIHUUUHY

C ApYI'uMH BCIUYNHAMUA




10.5

OnuceiBaTh M3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCIOJB3ys (U3MUCCKHUE BEIMYMHBI: JIaBJICHHE Tasa,
TEeMIeparypa, CpeIHss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JIBYOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCUCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMUCAaHWKM  TPABUIBHO  TPAKTOBAaTh  (U3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX OO03HAYEHHS M CAMHHUIIBI, HAXOIUTh
GopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BCIUYMHY C

APpYyTUMHA BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEIIMYUHBI:  DJJICKTPUYECKUUM  3apsl,  DJIEKTPUYECKOe  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
ONMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyecKkuif  CMbICI
UCMOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHAJTM3UPOBaTh (PU3UYECKUE TPOLECChl W SBJICHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHPHOTO TSArOTeHud, I,
IT u I1I 3axons! HprOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIMII
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpeHEW KMHETHYECKOW JSHEPIHMHU TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
abCOIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHs DJJIEKTPUYECKOro 3apsinia, 3akoH Kysona; mpu 3Tom
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BbIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX O€30MMacHOTO

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

BBITIONHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUI
" OpoHecCOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM (OPMYITUPOBATH MPOOIEMY (3a/1a4y) B TUIIOTE3Y YIEOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOTO

000py10BaHUs, TPOBOAMTH OIBIT U JOPMYJIUPOBATH BHIBOJIBI




10.10

OcymiecTBiIATh OpsSMbIE W KOCBEHHBIE H3MEpEHHs (DU3NYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJIBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpeHIHOCTGfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM UCCIIe0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOro0 Tpyda TMpH  MPOBEACHHU
UCCIICIOBaHUH B paMKax yd4eOHOTrO JKCIIEPUMEHTa, YyueOHO-
UCCIIC/IOBATEIbCKON M HPOCKTHOM JCSTEIFHOCTH C MCIOJIb30BaHHEM

U3MEPHUTENBHBIX YCTPOMCTB U 1a00PaTOPHOTo 000PYAOBAHUS

Pemartp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (DM3MUECKHe 3aKOHBI M MPHUHIIMITBE; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJaud  BBIOMPATh (PU3UYECKYIOD MOJEIb, BBIICIATH
buznyeckue BeIMUMHbBI U POPMYITbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
OPOBOAWTh pacuéThl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HaYeHUsS! PU3NYECKON BETMUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTHBOPEUYUBYIO LIETIOYKY PACCYKIAEHUMN C OIIOPOM HA U3YUECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4eOHBIX 337ady COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOMCKA, CTPYKTYpHUpPOBaHMA,
UMHTEpIpeTallii U MPeICTaBICHUsS y4eOHOM M Hay4HO-TIOMYJISIpHOU
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

aHAIM3UPOBATH MOTyYaeMyt0 HH(pOpMAIIIIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIOIIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHHEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYMNIbl, palMOHAIBHO  pPaCHpelneisTh

0053aHHOCTU U IJIaHUPOBATL JACATCIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHMBATH BKJIA[ KaXKAOr0 U3 YUYACTHUKOB

IPYNIBL B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTOo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JIOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsi, siiepHasi MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢uznveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM UM  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHSA, JEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOAHUK C TOKOM M JIBIKYIIMHCS 3apsif, SJIEKTPOMAarHUTHBIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIepcus cBeta, poToanekTpuueckuit addexrt
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

114

OnuceiBaTh W3yYCHHBIE CBOWCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MarHuTHBIE, ONITHYECKUE, JIIEKTPUUECKYIO IPOBOAUMOCTD PA3JIMUHbBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
bU3MYEeCKHuEe BENMYMHBI JJICKTPHUUECKUH  3apsij, Cuila TOKa,
ANEKTPUYECKOE  HaIpsDKEHWE, DJIEKTPUYECKOe  COMPOTHBIICHUE,
pasHocth moreHuanos, J/IC, pabota Toka, HHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTHUBHOCTb KaTYIIKH,
SHEPrusl AJIEKTPUYECKOI0 U MArHUTHOTO TOJIEH, NEPUOA M 4YacToTa
KoJieOaHul B KoJieOaTEIIbHOM KOHTYPE, 3apsijl U CHJIa TOKa B ITPOIIECCE

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHMH,  (oKycHoe




11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUIJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YCMBIX BCJIMYUH, HUX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIINEC

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  HM3YyYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEpHOJI II0JIypaciiajia, 3HEPTUs CBSA3H aTOMHBIX SI7IEp; [IPU ONMCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3MYECKUH CMBICA  MCIIOJIb3YEMBIX
BEJIMYMH, MX O0O3HAuY€HUs M EIUHUIBI; YyKa3blBaThb (OpPMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMH

BEIWMYHMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (U3MYECKHE TIPOLECCHl W SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[>xoyia — JIeHna, 3aKOH 2JI€KTPOMArHUTHOM MHIAYKIMH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUSI CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBI IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroddexra, 3aKOH COXpaHEHHUS HHEPrHUH, 3aKOH COXpPAHEHHS
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOIro 3apsija, 3aKOH
COXPAaHEHUs MaccoBOrO 4Mcaa, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnajga; 0OpH OTOM pPa3javdarh CJIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIMKM MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

11.10

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HCIIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMIA;
pu 3TOM (HOpMYIHPOBATh MPoOIEMY (331a4y) ¥ TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa,  coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyA0BaHUs, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI

OcymiecTBIATh HpsSIMbIE U KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMPAaTh ONTHUMAJbHBIN CIOCO0 M3MEpEeHUs u

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ H3MepeHHﬁ

11.11

HCCJ’ICI{OBaTB 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCITOJIb30BAHUEM

INPSAMBIX HM3MEPEHUM; IPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(bUKCUpPOBATh PE3YNbTATHI MOTYYCHHOW 3aBUCHMOCTH (U3UUYECKUX
BEJIMYMH B BH/JIE TAOJIUIL U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoate mpaBmia 0€30MaCHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCIIEI0BATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIBb30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYyI0BaHUS

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (bPISI/I‘-IeCKI/IC 3aKOHbI WM MPUHIOMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BBIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE IS €€ pelIeHus,
MMPpOBOANTD paCLIéTI)I N OLNCHUBATH PCAJIBHOCTh IOJYYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OITOPOI HA N3yUYECHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Vcnonb3oBaTe MpHU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOMCKA, CTPYKTYpHUpPOBaHMA,
UHTEPIIpETallMi U TPEJCTABICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIU3UPOBATDH MMOJIYYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH NMPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOrO HCIOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OOecriedeHus O€30MacHOCTH TpU  OOpameHun ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KaroIIen cpene

PabGotaTh B rpyImime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMNIbl,  PalMOHATBHO  paclpenessTh
0053aHHOCTM M IUIAHUPOBATH JEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 yYaCTHHUKOB

IPYIIIBI B PEIICHUE pacCMaTpuBaeMOi MPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Kox nposepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA
JJIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o mnpupoje. Hayunbie
METO/Bbl IO3HAHUS OKPYKAIOIIEro Mupa.
1.1 Posb 3kcniepuMenTa u Teopuu B Mpouecce
MO3HAHUS TNPUPOJBI. ODKCIEPUMEHT B

¢buznke

MopenupoBanue (GpU3MYECKUX SBICHUH H
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®dusnyeckne 3aKOHBI U TEOPHH. | paHHIIBI
1 MPUMEHUMOCTH  (DPU3UYECKHX  3aKOHOB.
' [Mpuammn cootBercTBUs. Pone m mecto
¢u3ukn B (HOPMHUPOBAHUK COBPEMEHHOM
Hay4YHOM KapTHHBI MHUpa, B MPAKTUYECKOM

NESITEIbHOCTH JIFOIEN

MEXAHUKA

#i#HPartitHKUIHEMATHUKA

Mexanuueckoe IBHKCHHUE.
2.1.1 OTHOCHUTEIBHOCTH MEXaHUYECKOT'O

nBuxkeHust. Cucrema orcuéra. TpaekTopus

2.1

[Iepememenue, CKOPOCTb (cpenuss
CKOpOCTb, ~MTHOBEHHass CKOpPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, UX
MIPOEKIIMM Ha OCH CHCTEMBl KOOpIMHAT.
Clo)keHre TEepeMEICeHUH U CIIOXKEHUE

CKOpOCTEH

PaBHOMEpHOE " PaBHOYCKOPEHHOE
2.13 npsMosiiHeiiHoe  aBwkeHue. [ 'paduku

3aBHUCHUMOCTH KOOpJAWHAT, CKOpPOCTH,




2.2

YCKOpEHMS, IIyTH U  [EpPEeMELIEHUS
MaTepuaibHON TOYKHA OT BPEMEHHU

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO IaJECHUSA

2.1.6

2.1.7

2.2.1

KpuBonuneiinoe nBuxenue. PaBHomepHOE
NBIDKEHUE  MaTepUalibHOM  TOYKH IO
OKPYKHOCTH. YrnoBas CKOPOCTb,
AuHeWHas ckopocthb. Ilepuox u yactora.

LleHTpocTpeMuTEIbHOE YCKOPEHHE

TexHuueckue yCTpoOHCTBa: CIHAOMETD,
JBIKEHUE CHAPSIIOB, IIEMTHBIE U PEMEHHBIE
nepegadu

IIpakTueckue paboTHI. H3mepenne
MIHOBEHHOM ckopoctu. HccnegoBanue
COOTHOUIEHUS MEXIY MyTSAMU,
PO ICHHBIMHA TEJIOM 3a
[IOCJIE/IOBATEIbHBIE PAaBHBIE MPOMEXYTKH
BpEMEHU npu PaBHOYCKOPEHHOM
JNBWKEHUM C HAYaJlbHOM  CKOPOCTHIO,
paBHON  Hymo. M3ydeHne JIBUKEHUS
[IapuKa B BS3KOM XKUIKOCTH. M3yueHue
TIBIDKEHUSA Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO

#iHPari#H## IMHAMUKA

IIpuHuun  otHocuTensHOCTH  ['anmunes.
IIepBbiit 3akoH Hbrorona. MHepunansHbIe

CHUCTEMBI OTCUETA

222

223

Macca Tena. Cua. [TprHIMN

CYNepIIO3UIUU CUIT

Bropoii 3aKOH Hrrotona s
MaTepuaibHOM TOYKM B HHEPLHAIBHOU
cucrteMe orcuéra (MCO). Tperuil 3axkoH

Hrrotona AJId MaTCPUAJIBHBIX TOYCK
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224

3akoH BceMUpHOro TaroteHusa. Cuia
TshKecTH. IlepBas kocMudeckass CKOpPOCTb.

Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJBXKEHUSI W CHUJIa TPEHHUS TIOKOS.
Koaddurment TPEHUS. Cuia
CONPOTHUBIICHUS TMpPU JIBJKCHUM Tella B

KHUIKOCTHU WUJIHM I'a3€

HOCTyrIaTeJ'ILHOG n BpalaTCiIbHOC

JBUKCHHE a0COTIOTHO TBEPIOTO Tella

2.2.8

Moment CUJIBI OTHOCHUTEIIHLHO ocHn
BpamieHusi. Ilmedo  cunbl.  YcinoBus

paBHoBecus TBEpAoro Tena B UCO

229

2.2.10

TexHu4eckue yCTpOMCTBA: IOAIIMITHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

IIpakTueckue paboTHI. N3yuenue
IBIDKEHUS  Opycka 1O  HaKJIOHHOH
IIJIOCKOCTH TIOJ [JEHCTBUEM HECKOJIBKUX
cun. MHcecnenoBanue 3aBUCHUMOCTH — CHII
YIPYIOCTH, BO3HUKAIOIIHUX B
nepopMupyeMoil IpyXKHMHE U PE3UHOBOM
oOpasie, OT BEIWYMHBI UX JeQOopMaluu.
HccnenoBanne  yciaoBUM  paBHOBECHS

TBépI[Ol"O T€JIa, UMCIOIICTO OCh BpalllCHUSA

###PartH#3AKOHBI COXPAHEHUNA B MEXAHUKE

NMnynec MaTepuasbHOM TOYKH, CHCTEMBI

2.3.1 MaTepualbHBIX TOYEK. MMITyabC cuimel U
M3MEHEHHE UMITYJIbCa Tela
)35 3akoH coxpaHeHusa wummyiasca B HCO.
o PeakTuBHOE ABMXEHNE
233 Pabora cuibl
234 MouHoCTb CUIbI
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2.3.6

Kunernueckass »Hepruss MaTepuanbHON

TOYKH. TeopeMa 0 KHHETHYCSCKOM OHCPIUuun

[TorenunaneHas sHeprus. Ilorenunanbaas
9HEprusi  ympyro  jaehopMHpOBaHHOU
npyxusbl. [loTeHnManbHas sHeprus tena

BOJIM3M IOBEPXHOCTHU 3eMITN

2.3.7

2.3.8

2.3.9

2.3.10

[loreHnuanpHple ¥ HEMNOTCHIMAJIbHBIC
cwibl. CBs3b pabOTHl HEMOTEHIHMAIBHBIX
CHJI C U3MEHCHUEM MEXaHUYECKON SHEPTHH
CUCTeMBl  Tel. 3aKOoH  COXpaHEHUs

MEXaHUYeCKOM OHCPIUuun
anyr HC U HCYIIPYTI'UC CTOJIKHOBCHUSI

TexHuyeckue  ycTpoWcTBa:  JIBHIKEHUE
paker, BOAOMET, KOIEp, IPYKHUHHBIN

IIMCTOJICT

[IpakTuueckue pabotel. M3ydeHue cBs3u
CKOpOCTEH TENn Tpu HEYHpyrom yaape.
UccnenoBanue cBsi3u pabOThl CHIIBI €

H3MCHEHHEM MEXaHHMYISCKOM OHCPIrUu TCJia

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
###Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHN
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-
KUHETHUYECKON  Teopud. bBpoyHOBCKOE
3.1.1 JBUKCHHUE. Huddysus. Xapakrep
NBIDKEHUST W B3aUMOJICUCTBHUS  YaCTHI]
BELIECTBA
3.1 Mopnenu CTpoeHMsI Ta30B, XUAKOCTEH U
3.1.2 TBEPABIX TE€I MW OOBSICHEHHWE CBOWCTB
BELIECTBA HA OCHOBE ATHX MOJIENEN
313 Macca monekyn. KomnuectBo BemiecTsa.
[TocTostHHast ABoraapo
314 TenmoBoe paBHOBecue. TemmnepaTypa u €€

n3mepenue. [lkana remneparyp Lienscus




3.2

Monens wuneanpHoro rasza. OCHOBHOE
ypaBHEHHE  MOJICKYJIAPHO-KHHETHYICCKOU

TCOpHU UACAIBHOI'O Ira3a

3.1.8

AOcomroTHass TeMIeparypa Kak —Mepa
cpeaHen KUHETUYECKON SHEPruu
TEIUIOBOrO JIBM>KEHUA YyacTull ra3a. [llkana

temneparyp KensBuna

VpaBuenue Knaneiipona — MeHueneesa.

3akoH JlaapTOHA

l'azoBeie  3akoHbl.  M3ompomeccsl B
HIeaIbHOM rase C MOCTOSHHBIM
KOJIMYECTBOM BELECTBA: H30TepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

3.2.1

TexHu4eckue yCTpOMCTBA: TEPMOMETD,

OGapomeTp

[IpakTuyeckue pabotsl. I3MepeHne Macchl
BO3/yXxa B KJIACCHOM KOMHATe.
HccnenoBanue  3aBUCMMOCTH  MEXAY
rapaMeTpamMu COCTOSIHMSI pa3peXEHHOI0
rasa

OCHOBbI TEPMOJIMHAMUMKN
TepmoanHamMuueckas cucrema.

BHyTpeHHss 3HEpTUs TEPMOIMHAMUYECKON

CHUCTEMBI U CITOCOOBI €€ U3MEHEHUS

322

KomnuectBo ~ temotet  u  pabora.
BHyTpeHHssT  dHEprusi  OJHOATOMHOTO

NACAJIbHOIO ra3a

3.23

Bunanr TETJIONEPEIAYuH:
TEIJIONPOBOAHOCTb, KOHBCKITHS,
n3nydeHue. TermioéMKOCTh Tena. Y IeabHast
TEIIOEMKOCTD BEIIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIEpEaaUC

324

[IepBbIit 3aKOH TEPMOANHAMUKH.

HpI/IMeHCHI/IC nepBoro 3aKOHa
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3.2.5

TCPMOANHAMUKHN K nusomnponeccam.

I'padmueckas unTepnperanus paboThl ra3a

Tennossle MamuHbl. [TpuHIMIIBL NEelicTBUS
TerIoBbIX ~ MamuH.  IIpeoOpasoBaHus
SHEPrud B TEIUIOBBIX  MAaIllMHAX.
Koadduument nonesnoro neiictus (nanee
— KII[I) TermoBoit mamunsl. [{ukn Kapuo n
ero KIIJI

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTuMOCTh MpOLIECCOB B TMPHUPOJE.
TenoBble  ABUTaTeNnd. OKOJOTMYECKHE

POOIEMBI TETUIOHEPTETHKU

3.2.7

TexHudeckue  yCTpOMCTBA:  JBUTATEINb
BHYTPEHHETO CTOpaHus, OBITOBOI

XOJIOANUJIbHUK, KOHAUITHUOHCP

3.2.8

[Ipaktuyeckne  pabotel.  M3mepenue

yAETbHOU TEIIOEMKOCTH

###Par###AI'PEI’ATHBIE COCTOSHIMA BEHLIECBA. ®A30BbLIE

I[NEPEXO/IbI

3.3.1

332

3.33

[TapoobpazoBanue u KOHJICHCAIIHS.
Hcnapenne u kumeHue. YaenbHas TEIIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUS

AOcConIoTHAs ¥ OTHOCUTEIIbHAS BIIAXKHOCTD

BO3ayxa. HacslmeHHbIl nap

Teépnoe Ttemo. Kpucrammueckue u
aMmop(dHbIe Tema. AHU30TPONMHS CBOWMCTB
KpHUCTAJIJIOB. Kunxne KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTEpHUAIIBI

334

335

3.3.6

[InaBnenue u KpuctammM3anus. Y AeIbHAs

TCIIJIOTA IIJIaBJICHH . Cy6J'II/IMaI_II/I$[
ypaBHeHI/IC TEILIOBOro OajlaHca

TexHuyeckue ycTpoilcTBa: TMTPOMETp U

IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUN




MOoJIyudCHUA COBPCMCHHBLIX MATCpPUAJIOB, B
TOM YHUCJIIC HaHOMATECpHUaAJIOB, u

HaAHOTCXHOJIOIT'NH

337 [Ipaktuyeckne  pabotel.  M3mepenue
BJIQJKHOCTH BO3]lyXa

OJIEKTPOAMMTHAMUKA

4.1

###HPar#i##JIEKTPOCTATUKA

Al DnexTpu3anus Tel. DJIEKTPUUECKUI 3apsil.
J1Ba BHJIa 3JICKTPUIECKHX 3apsIOB

412 IIpoBonHMKH, JUDIIEKTPUKU u
o IIOJIYTIPOBOJAHUKHU

4.13 3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsiaa

4.14 B3aumoneiictBue 3apsnoB. 3akoH Kynona

Onexrpuueckoe none. HanpskénHocTs
41 3JIEKTPUYECKOIO IOJIAL. [TpuHnmn
1.5

cynepno3uuuu. JIMHMKM HanpsKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

416 Pabora cui 31MeKTPOCTATUYECKOTO ITOJIS.
Ilorennuman. Pa3HocTh MOTEHIINAIOB

[IpoBoHMKH u JBJIEKTPUKH B
4.1.7 TIOCTOSTHHOM BIIEKTPUUECKOM TI0JIE.

I[I/IBJ'ICKTPI/ILIGCKa}I IMPOHUTTACMOCTDb

ONEeKTPOEMKOCTb. Konpgencarop.
4.1.8 DNeKTPOEMKOCTh IIOCKOTO KOHIEHCATOPa.

3HeprI/I${ 3apsAKCHHOT'O KOHACHCATOpa

TexHndeckue yCTpoWCTBa: DIEKTPOCKOIL,
JIIEKTPOMETD, AIEKTPOCTATUICCKAS
3allUTa, 3a3eMIICHHE DIIEKTPOIPHOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

41.10 [IpakTuyeckne  pabOTHI. H3mepenne
INEKTPOEMKOCTH KOHJEHCATOPA

4.2

HHPart#H#TIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJIAX




4.2.1

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HcTtouHukm TOKA.

Cuia Toka. [locTOSSHHBIH TOK

422

423

4.2.4

Hanpsokenne. 3akoH Oma a1 ydacTka
Lenu

DneKTpuueckoe COIPOTHBIICHUE.
VY nenpHOe CONPOTHUBIICHHUE BEILIECTBA

HOCJ’ICI[OB&TGJ'IBHOG, rnapauiciIbHOC,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PabGora »anekTpHuYecKoro TOKa. 3aKOH
Jxoyia — Jlenna

MomIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBrkymas cuia (nanee — DJ(C) u
BHYTPEHHEE COMPOTUBIICHUE HUCTOYHHKA
Toka. 3akoH OMa /715 TOJTHOM (3aMKHYTOI)
JIEKTPUIECKON LEIIN. Kopotkoe

3aMBbIKaHHC

DONeKTpOHHAas MPOBOAUMOCTh  TBEPIBIX
METaJIJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METaJUIOB oT TEMIIEpaTypBhI.

CBepxnpoBOIUMOCTb

OnexTpuueckuil Tok B Bakyyme. CBolcTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

[TomynpoBoaHUKH. CobcTBenHas u
MIpUMECHas MIPOBOIMMOCTD
MOJYITPOBOJIHUKOB. CaoiicTBa p-n

nepexoza. IloxynpoBoHUKOBBIE TPUOOPEI

DNEeKTpUYECKU TOK B  3JIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JINCCOITHAITHA.
DNeKTponn3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENBEHBIN U HECAMOCTOSATEIILHBIN

paspan. Pazauunsie THUIIBI




11 KIIACC

4.2.13

4.2.14

CaMOCTOATENIBHOrO  paspsaa.  MouHus.

IImazma

TexHuyeckue yCTpOWCTBA: aMIIEpPMETP,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
3JIEKTpOHarpeBaTesibHbIe puoopsI,
AJIEKTPOOCBETUTEIIbHBIE npudOpHI,
TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIN
MO, TEPMHUCTOPbI U  (OTOPE3UCTOPHI,

HOJ'Iyr[pOBOI[HI/IKOBHﬁ AUOoA, ralbBaHUKa

[IpakTrueckue paboThbI. N3yuenne
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne DJIC ncToOUHMKA TOKAa M €ro
BHYTPEHHETO COINPOTHUBIICHUS.

HaGmronenue anexrponuza

Kon
pa3nena

4

43

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemMbIe 3JIEMEHTHI
cojiepKaHus

SJIEKTPOAMHAMUKA

##HPari#M AT HUTHOE I10JIE. DJIEKTPOMAI'HUTHA A

MHAYKIS

4.3.1

TlocTostHHBIE MAarHUThI.
BzaumopeiictBue TMOCTOSHHBIX

MarsuToB

432

433

MarnutHoe nosie. Bekrop MarHuTHOR
nHAyKOud. llpuHnun cyneprno3unum.
JInauu MarauTHOM MHAYKIMK. Kaptuna
JUHUM MAarHUTHOM WHIYKIUHU TOJS

IIOCTOAHHBIX MarHuTOB

MarauTHO€E 1oJIe TPOBOJHUKA C TOKOM.
Kaptuna sumHuA 1ons  AJIMHHOTO
NpSAMOr0 MPOBOJHUKA U 3aMKHYTOTO

KOJbLCBOro IPOBOJHHMKA, KAaTYHIKU C




TOKOM. OmnbIT Dpcrena.
BzaumopeiictBue  MpPOBOJHUKOB €

TOKOM

434

4.3.5

4.3.6
4.3.7

4.3.8

Cuna Amnepa, e€ Moysb U
HarpaBJieHUE

Cuna Jlopenma, e€ wmoaylab W
HanpasieHue. [[BrkeHue 3apsiKeHHOU
YacTUIbl B OJHOPOJHOM MAarHUTHOM
nione. Pabora cunel Jlopenia

SIBieHue >eKTPOMAarHUTHON UHYKITUH
[ToTok BekTOpa MAarHUTHOW WHAYKIIMH
1C WUHAYKIHH. 3aKoH

3JIEKTPOMAarHuTHOM MHAYKIMU Papanest

4.3.9

4.3.10

BuxpeBoe snextpuueckoe none. I/1C
WH/TyKIIMHU B TIPOBOJTHHKE, TBYKYIIIEMCS
MOCTYTIATEIbHO B OJTHOPOJTHOM

MarouTHOM II0JIC

[IpaBuio Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenune
camonnaykuuu. 3/]C camonHIyKunu
DHeprusi MarHUTHOTO MOJISI KaTYUIKU C

TOKOM

4.3.13

DNEKTPOMArHUTHOE TT0JIe

4.3.14

TexHudeckne ycTpONCTBA: IMOCTOSIHHBIE
MarHurhl, JJIEKTPOMArHUTBI,
JIIEKTPOJIBUTATEIb, YCKOPHUTEIHN
JJIEMEHTAPHBIX YAaCTHLl, WHAYKLIHUOHHAS

IICYb

4.3.15

[Ipaktuyeckne  paboTel.  M3yueHue
MAarHuTHOTO TIOJS KAaTyIIKH C TOKOM.
HccnenoBanue AeUCTBUSA MOCTOSIHHOTO
MarHurta Ha paMKy C  TOKOM.
HccnenoBanue SIBJICHUS

3HCKTpOMaFHHTHOI>'I HUHAYKIOUA




KOJIEBAHUA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

5.1.1

5.1.2

KOJIEBAHUMA

Komnebarensnas cucrema. CB0OOOIHBIE
KOJeOaHus. ['apMoHHUECKHE
KoJIe0aHusL. [Tepuon, Jacrora,

aMIIuTyna u (asza KonebaHuit

[Ipy»xuHHBII MasITHUK.

Marematnueckuii MasITHUK

VYpaBHeHue rapMOHHYECKHUX
KOJICOaHUIA. Kunematnueckoe u
IUHAMHUYECKOE OITHCaHHE

K0J1€0aTeIbHOI0 JABUIKCHUA

[IpeBpamenue SHEPIrUHu npu
rapMOHHYECKHX KoyeOaHusx. CBs3b
aMIUIUTYABl  KoJeOaHui  MCXOIHOMU
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHMit

eé CKOPOCTHU U YCKOPCHUA

Koneb6arenbubiit koHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIE ~ KOJEeOaHWs B
ueaIbHOM KOJIEOATEIbHOM KOHTYpE.
AHaorusT MEXIy MEXaHWYECKHUMH W
JIEKTPOMArHUTHBIMU ~ KOJICOAHUSMH.

®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA SHEPTIUun B

nJealIbHOM KoJie0aTeIbHOM KOHTYpe

5.1.7

5.1.8

BrinyxneHnbie MEXaHUYECKHE
koiicOanusa. Pesonanc. Pe3oHaHcHasg
KpHBas. Brinyxnennsie

QJICKTPOMArHUTHBIC KoJIeOaHHS.

Ilepemennbiii Tok. CuHycOMAANBHBIN

IIEPEMEHHBIN TOK.




MomHocTb [IEPEMEHHOTO TOKa.

5.1.9 AMIIUTY AHOE u JIEHCTBYIOIIIEE
3HAUYEHHE CUJIbI TOKA U HAMPSKEHUS
Tpauchopmarop. [IpousBoxacTso,
nepenavya u norpebieHue
JIIEKTPUYECKON JHEpruu.
DKOJIOTHYECKHE PHUCKHU npu
5.1.10 .
MIPOU3BO/ICTBE JIEKTPUUECKON SIHEPTUU.
KynbTypa WCIIOJIb30BAHUS
BJIEKTPOSHEPTMM B TOBCEIHEBHOM
KU3HU
Texnuueckue YCTpOICTBA:
5.1.11 ceiicmorpad, >IEKTPUYECKHIl 3BOHOK,
JIMHUY AJIEKTpoIiepeaayd
[IpakTudeckue padotel. MccnenoBanme
3aBUCHUMOCTH nepuoja MaJbIX
KoJieOaHUM Tpy3a HAa HUTU OT JJIUHBI
5.1.12 HUTU U Macchl rpysa. Hccinenosanue

IIEPEMECHHOTO TOKa B J1(S004 us3
IOCICI0BATCIBHO COE€TMHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U Pe3ucTopa

5.2

##HPart#MEX AHUYECKUE N ODJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

522

523

MexaHnu4yeckue  BOJHBI,  YCJIOBHS
pactpoctpanenus. Ilepuoa. Ckopocts
pactpocTpaHeHUss W JJIMHA BOJIHBL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

HiHIP artH# WnTepdepenus u

,Z[I/I(bpaKI_II/ISI MCXaHHUYCCKUX BOJH

3Byk. Ckopocte 3Byka. I'poMkocTh

3ByKa. BeicoTta ToHa. TemOp 3ByKa

524

DJIEKTPOMAarHuTHBIE BOJHBL. Y CIIOBUS
W3YyYECHUS DJIEKTPOMATHUTHBIX BOJIH.

B3anmuas opuenTtanus Bektopos E, B u




53

525

5.2.6

U B DOJCKTpoOMar HUTHOW BOJIHE B

BaKyyMe

CBoiicTBa 3JICKTPOMAarHUTHBIX BOJIH:
OTpaXkeHHe, HpeJIoMIICHUE,
HoJIsIpU3anys, nudpaxmms,
uHTephEpeHIHs. Ckopoctb
3JIEKTPOMAarHUTHBIX BOJIH

Ixana QJICKTPOMArHUTHBIX BOJIH.

HpI/IMCHeHI/IC QJICKTPOMAaruuTHLIX BOJIH

B TEXHHKE U OBITY

5.2.7

HpI/IHHI/IHBI PaaArOCBA3U U TCIICBUICHU .
Pa,Z[I/IOJ'IOKaI_[I/IH. BHeKTpOMaFHI/ITHOG

3arpsI3HEHUE OKPYKAIOLIEH CpeIbl

528

5.3.1

Texnunueckue YCTpOMCTBA:
MY3bIKaIbHbBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBas JIMArHOCTUKA B
TEXHUKE W  MEIUIMHe,  pajap,
pamuoONpUEMHHUK, TEJIEBU30D, AHTECHHA,

tenedon, CBU-neun

##HPariH#H#OII TUKA

HpHMOHHHCﬁHOG pacupoCTpaHCHUC

CBETa B OJTHOPOJHOM cpene. JIyu cBera

532

533

534

535

Otpaxxenue cBeTa. 3aKOHbBI OTPAKEHUS
ceeta. [lloctpoenne wu300paxkeHUil B

TIJIOCKOM 3€pKaJIC

[Ipenomienue cBeta. 3aKOHBI TPETOMIICHHS
cBera.  AOCOIOTHBIN [OKa3aresb
MIPEIOMIIEHNUS

Ilomnoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIi yroJ IIOJTHOTO
BHYTPEHHETO OTPaKEHHUS

Hucnepcusi cBera. CIOXHBIM cOCTaB

Oenoro cBera. L{Bet




5.3.6

Cobwuparolue 1 pacCeHBAIOIINE JTMH3BI.
Tounkas nuna3a. @OoKyCHOE paccTOsTHUE U
ONTHYECKass CUJa TOHKOW  JIMH3BI.
[Toctpoenue n300pakeHU I B
COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX.
®opmyJia TOHKOM JIMH3BI. Y BEIMYEHUE,

JaBaeMoe€ JIUH30HU

5.3.7

53.8

IIpeneinsr IIPUMEHUMOCTHU
TE€OMETPUYECKON ONTUKH

Wntepdepennus ceera. Korepentusie
UCTOYHMUKH. YCJIOBUS  HAOIOJEHUs
MakCUMyMOB ¥ MHUHHMYMOB B
UHTep(EepEeHIMOHHON KapTHHE OT JIBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakmus  cBera. JudpakumoHHas
peuéeTka. YcinoBue HaOIIOICHUS
[JIABHBIX MAaKCUMyMOB TIpU TaJCHUU
MOHOXPOMaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspuszanusa ceera

5.3.11

TexHu4eckue ycTpoucTBa: OYKH, Jyla,
¢doroanmnapar, NPOEKLMOHHBIN anmnapar,
MHKPOCKOII, TEJECKON, BOJOKOHHAs
ONTHKA, JAU(]paKIUOHHAs  peméTKa,

TIOJISIPOU/T

53.12

[Ipaktuueckue pabotel. I3mepenue
IIOKa3aTenst IIPEIOMIICHUS.
HccnenoBanue CBOWCTB H300pakeHUil B

nuH3ax. HaOmronenune nucnepcuu cBeta

SJIEMEHTAI CITELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

FpaHI/IHBI NPUMECHUMOCTH
KJIaCCUYECKOM MEXaHHUKHU. HOCTYJ'IaTLI
TCOpHUU OTHOCHUTCJIBHOCTH:

HHBAPUAHTHOCTL MOAYJIA  CKOPOCTU




7.1

7.2

6.2

6.3

6.4

cBeTa B BAKyyMe, IIPUHLUII

OTHOCUTEJILHOCTH DHUHINTEHHA

OTHOCUTENBHOCTE  OAHOBPEMEHHOCTH.
3ameUieHHEe BPEMEHU M COKpAICHHE
TUTUHBI

OHeprus M UMIYJIbC  CBOOOAHOM
YaCTHIIBI

CBs13b Macchl ¢ YHEPTUEH U UMITYJIECOM

CBOOOJHOW 4YaCTUIBl. DHEPrUsi MOKOs

CBOOOIHON YaCTHUIIBI

KBAHTOBAA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. dopmyna Ilnanka cBsA3M
9Hepruu (OTOHa C €ro 4YacTOTOM.
OHeprus ¥ uMIysbc GOTOHA

OTtkpsiTHE u HCCIIEIOBAHNE

dotorddexra. Onbitel A.I'. CTonerona.

3akoHb! poTodddexra

YpaBHeHue DHHIITEHA st
dotorddexra. «KpacHas rpaHuIa»

dboTorddexra

HaBnmeane  cBera.  Omnweiter  I1.H.

JleGenena
XHUMHUYECKOE IEHICTBUE CBETA

Texuuueckue YCTPOMCTBA:
(dboTormeMeHT, HOTONATUYUK, COTHEUHAS

Oarapesi, CBeTOANO

CTPOEHUE ATOMA

7.2.1

7.2.2

Monens atoma TomcoHa. ONBITE
Pesepdopna o uccnenoBanuio
cTpoenus aroma. [lmanerapHas Moieb

aToMa

ITocrymater  bopa. Msnydyenune wu

noryonieHue (OTOHOB TPHU TEPEX0Jie




7.3

aToMa C OJHOTO YPOBHSI JPHEpruu Ha
npyroi. Bwuasl cnektpoB. Cnektp

YPOBHEW dHEPTUH aTOMa BOAOpOAA

7.2.3

7.2.4

BoaHoBEIe cBOMicTBa "acTull. BoiHb! e
bpoiiss. KopmyckynsipHO-BOJIHOBOM
nyanusM. Jludpakius 3JIeKTPOHOB Ha

KpHUCTaiax
CnonranHoe u BBIHYKJICHHOE
U3JIy4YeHUE. YCTPOHMCTBO W MPUHITUIT

paboThI Ta3epa

7.2.5

Texnunueckue YCTpOMCTBA:
CHEKTPaJbHBIM aHaU3 (CIIEKTPOCKOIT),

Ja3ep, KBAHTOBBIN KOMITBIOTED

7.2.6

7.3.1

[Ipaktnyeckue pabotel. Habmonenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Meroasl HaOMIOACHUS W PETUCTPAIIUU

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna mo omnpeneneHuro cocraBa
pannoakTUBHOTO m3nydeHusi. CBoiicTBa
anpda-, Oera-, raMMa-u3ITydeHUS.
BrnusHre pagroakTUBHOCTH Ha >KUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkppiTHE TPOTOHA U  HEUTpOHA.
Hyxnonnas moznens siapa I'eiizenOepra
— HBanenko. 3apsng sapa. MaccoBoe

YUCIOo Aapa. H3o0Tombl

Anbda-pacnan. ONEeKTPOHHBI U
MO3UTPOHHBIA  Oera-pacnaa. [amma-
n3JlydeHue. 3aKOH PaJUOAKTUBHOTO

pacmajna

7.3.5

OHeprusi CBS3W HYKIOHOB B SIpE.

Snepubie cunbl. Jledext Macchl sipa




7.3.6

7.3.7

Snepusle peakuuu. JleneHue U CUHTE3
sanep

Snepubiii  peaktop. TepMosnepHbIi
cuare3. [IpobmemMbl W TEpPCIEKTHBHI
SIICPHOM SHEPreTUKHU. DKOJOTHYECKUE

aCIEKTHI SIEPHON DHEPIeTUKU

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

DneMeHTapHble 4YacTullbl. OTKpbITHE
II03UTPOHA. @yH/1aMEHTAIIbHbIE

B3aUMOJICUCTBUA

TexHuueckue yCTpOMCTBA: JT03UMETP,
Kamepa BuibcoHa, AnepHbId peakTop,

aroMHas obomOa

[Ipaktuyeckue padotel. McciaenoBanue
TpeKOB  d4acTui (M0  TOTOBBIM
(dhoTtorpadusim)

DJIEMEHTHI ACTPOOU3UKU
Bun 3Bé3an0r0 HeOa. Co3Be3nus, sipKue
3BE31BI,  IUIAHETBl, WX  BHIUMOC

IBIKEHUE

ConneuyHas cucteMa. IlmaHeTs 3eMHOM
rpynmnsl.  [lmaHeTel-ruranTel W HX
CIyTHUKHU,  KapJIUKOBBIE  IUIAHETHI.
Maisle Tena CoJIHEUHOH CUCTEMBI

Connue, ¢orocdepa u armocdepa.

CoHeuHas aKTUBHOCTH

8.4

Wctounuk sHeprun ConHua u 3B€371

8.5

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTHKHU:
Mmacca, CBETUMOCTb, panuyc,
TeMIIeparypa, 170.¢ B3aMMOCBSI3b.

JluarpaMMa «CIEKTpaJIbHBIM KJace —

CBETUMOCTD. 3BE3BI TJIABHOM
MOCIEA0BATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTB» IS 3BE3]

TJIaBHOM MOCIIeI0BaTEIbHOCTH




###Par###BuyTpenHee cTpoeHue 3BE3I.

CoBpeMeHHbIE NPE/ICTABIICHHS 0
8.6

MIPOUCXOXKICHNUU U 3BoMtorK CoJHIIa 1

3BE3. DTankl )KU3HU 3BE3T

Mueunbiii Ilyts — nama [Manaktuka.
CnupanbHasg cTpykTypa l'anakTuku,
pacnpenenenue 3BE3N, Ta3a M IBLIM.
8.7 [Tonoxxenne u nBuwxenue ConHuLa B
lamaktuke. Ilnockas u chepuueckas

HOJACUCTEMBI | aJlTakTUKH

Tumnel ramaktuk. PagmoramakThkun u
8.8 KBazappl. UYEpHble IBIpEI B sAapax

TaJIaKTHK

Bcenennas. Pacmmpenue BceneHHOM.
3akoH Xa0O0ma. Pasberanue ramakTuk.
8.9 Bospact u panuyc Bcenennoi, Teopus
bonpmoro B3peiBa. Mogens «ropsdei
Bcenennoii». PennkroBoe nu3nyueHue
MacmtabHas crTpykrypa BceneHHOI.

8.10 MeraranakTuka. Hepewménnsie

HpO6JI€MLI ACTPOHOMUHU

107) mynkt 115 nononHuts noanyHkToM 115.9 crnemyromiero coaepxanus:

"115.9. B enepasibHbIX U perMOHANbHBIX MPOLEAYpPaxX OLIEHKH KauecTBa 0Opa30BaHUS
UCHOJb3YeTCsl MepedeHb (KoIu(pUKaTOp) pacHpeleNeHHbIX IO KjaccaM IpOBEpseMbIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEbHON MPOrpaMMbl CPETHETO
o011ero o0pazoBaHMsl U YJIEMEHTOB COJIEPKaHMs 1Mo (hu3MKe.

Tabmuna 14
[IpoBepsieMblie TpeOoOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOMU
oOpazoBarenbHOU Tporpammel 10 (kimacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNbHON MPOTrPaMMBI CPEHETO 00IIero 00pa3oBaHus
pe3yabTaTa
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10.1

JleMOHCTpHpOBATh Ha MPUMEPAX POIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKU
Y TEXHOJIOTHUH, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

10.2

Y4YuTHIBaTh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3NYECKUX MOJIEICH:
MaTepuaibHas TOYKa, WHEPUHUAIbHAS CHCTEMa OTCYeTa, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBIA Ta3; MOJEIM CTPOECHHUS Tra30B, KUAKOCTEU U
TBEPJIBIX TEJI, TOYCUHBIN AJICKTPUUCCKUN 3apsi/l - IPU PEHICHUH (PU3UISCKUX
3amad

10.3

Pacno3naBate pusnyeckue siieHus (pouecchl) U 00BSICHIATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KHUHETHYECKOH TEOPUU CTPOCHHUS
BEUIECTBA M DJIEKTPOJMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
IOpSAMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE MaJeHUe TeJ, JBUXKEHHE IO
OKpPYKHOCTH, MHEpIHMsA, B3aumojeicteue Ten; auddysusi, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE JKUAKOCTEH U TBEpBIX TeJl, U3MEHEHUEe oObema Tell
IpU HarpeBaHuM (OXJIQXKJIEHUHU), TEIUIOBOE pAaBHOBECHE, MHCIIapEHUE,
KOHJICHCALlXs, IIaBJICHUE, KPUCTAUIN3alNsl, KUIIEHHUE, BIAKHOCTh BO3yXa,
NOBBILICHHE JaBJICHUS I'a3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b
MEXJly ITapaMeTpaMH COCTOSIHUS ra3a B M30IIpoLieccax; dJIEKTpU3alus Ted,
B3aUMOJICVCTBUE 3aps10B

10.4

OnuceIBaTh MEXaHUYECKOE ABWIKCHUC, NCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCJIIMYHHBI:
KOOpAuHarTa, IIyTh, NIEPpEMCIICHUC, CKOPOCTh, YCKOPCHHUE, MaCCa TCJla, CUJIA,
HMITYJIBC TECJIa, KHHCTHYCCKad OHCPrudA, IOTCHIHAJIbHAA OJOHCPIUs,
MECXaHHUYCCKasd pa60Ta, MCXaHHUYCCKaA MOINHOCTb, IIpH OIMCAHHHU
IMPpaBUJIbHO TPAaKTOBATb (1)H31/I‘~IGCKI/II\/JI CMBICJI HCIIOJIB3YCMBIX BCIWYHH, UX
0003HAYCHHS U CAWHUIBI, HAXOIUTH (I)OpMyJ'IBI, CBA3BIBAOIINUC JaHHYIO
(1)I/I3I/I‘~I€CKYIO BCJIIMYHHY C APYTYUMH BCINYNHAMU

10.5

OnuceiBaTh M3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHMSI,
UCTIONB3YS (pU3MUecKre BETUYMHBIL: JaBICHUE ra3a, TeMrepaTrypa, CpeaHss
KHHETHYeCKast SHEPTHUsI Xa0THYECKOTO JIBIKECHUSI MOJIEKYI,
CpPEIHEKBaJI[paTU4YHasi  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIsI dHEprusi, padora ra3a, KOd(Q(HUIIMEHT MOJE3HOTO JEeUCTBHS
TEIJIOBOTO JABUTATENS; IPU OMUCAHUM MPABUIHHO TPAKTOBATH (PHU3UUECKHIA
CMBICJI UCTIOJIB3YEMbIX BEJIMYMUH, X 0003HAUEHUS U €IUHUIIBI, HAXOJUTh
dbopMyIbl, CBA3BIBAIONINE JaHHYIO (PU3NYECKYIO0 BEIUYHMHY C APYTUMU
BEITMYMHAM

10.6

OnunceiBaTh  W3Y4YEHHBIE  JJEKTPUYECKHE  CBOWMCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOLECCHI), UCTIONB3Ys (PU3NUYECKHE BEITHMUUHBL:
JJIEKTPUYECKUNA 3apsll, JJIEKTPUYECKOE II0J€, HAIPSHKEHHOCTh IOJ,
MIOTEHIUAJI, PA3HOCTH IIOTEHIUAJIOB; IIPY ONIMCAHUU ITPABUIILHO TPAKTOBAThH
(bu3nYECKUt CMBICI UCIIOJIB3YEMBIX BETMYHMH, UX 0003HAUECHUS U €IUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEITHYHHY C
JpPYTUMH BETMYMHAMU

10.7

aHAJTM3UPOBATh (PU3UIECKHE TTPOIIECCHI U SIBJICHUS, HCTIONB3YsI (PU3nUecKue
3aKOHBl U NPUHLUIIBL 3aKOH BceMUpHOro tsarorenus, I, II u III 3akoHsl
HproToHa, 3aKOH COXpaHEHUs MEXaHHUYECKON PHEPIuH, 3aKOH COXPAaHECHUS




AMITyIbCa, IPUHLOWAI CYHEPIO3ULUMH CHJI, MPUHOUI pPaBHOIPABUAL
MHEpPLUAIBHBIX CUCTEM OTCYETAa; MOJIEKYJIIPHO-KHHETHUYECKYIO TEOPHIO
CTPOCHMS BEILIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CpPEAHEW KHHETUYECKOU
SHEPruM TEIJIOBOTO ABMKEHHS MOJIEKYJ ¢ aOCOJIOTHOM TeMmIieparypoil,
NEPBBIH 3aKOH TEPMOJAMHAMMKHU; 3aKOH COXPAHEHHUS DIIEKTPHUUYECKOIO
3apsza, 3akoH KylloHa; mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBUS (TpaHUIIbI, 007IacTH)
IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TMPUHIUIBI JEUCTBUS MAaIIUH, OpUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuyarb yCIOBHS HMX 0€30IacHOTO
HCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 UCCIEIOBAHHIO (DU3MYECKUX SIBICHUH U
MIPOIIECCOB C UCTIOIB30BAHUEM MTPSIMBIX U KOCBEHHBIX H3MEPEHUH; PH ITOM
dbopmynupoBath npobdaemy (3agady) U TUIIOTE3y YYEOHOTrO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO 000py0BaHUS, TPOBOAUTH OIBIT
U GOPMYJIUPOBATH BHIBOJIBI

10.10

Ocy1iecTBIATh NpsMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIUYMH;
IpU 3TOM BBIOMpaTh ONTUMAIbHBIN CHOCOO M3MEPEHUs U HCIOJIb30BaTh
M3BECTHBIE METO/IBI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh 3aBUCHMOCTH  MEXAYy (U3MYECKUMHU BEJIMYMHAMH C
UCIIOJIb30BAHUEM IMPSMBIX M3MEPEHUM; IIpU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (UKCHpOBaTh  pe3yJbTaTbl MOJYYEHHOM  3aBUCHUMOCTH
(¢U3NUeCKUX BEIMYMH B BUAE TAaOMUI] M TpadUKOB, JENaTh BBIBOIBI I1O
pe3yabTaTaM UCCIIEI0BaHU

10.12

Cobmronate npaBuiia 6€30MacHOrO Tpya MpH MPOBEICHUH UCCIeI0BaHUN
B paMKax Y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKON U
IIPOEKTHOM JAEATENBHOCTH C UCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPONCTB U
1abopaTopHOro o0opy10BaHuUs

10.13

Pemats pacuerHble 3agaud C SIBHO 33JaHHON (U3MYECKON MOJEnblo,
UCTONB3Ys (PU3NYECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS
3aJauu BI)I6I/IpaTI> (1)H31/I‘~IGCKYIO MOACJIb, BBIACIATH (1)H31/I‘~IGCKI/I€ BCJIMYNHBI
U (GopMynbl, HEOOXOAMMBIE Al €€ pPELIeHMs, NPOBOJUTH pPacyeThl U
OLCHUBATHb PCAJIbHOCTH IMMOJTYYCHHOI'O 3HAYCHUA (1)I/IBI/I‘~IGCKOI\/JI BCJIMYHUHBI

10.14

Pemats KAaueCTBEHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTHUBOPEUYUBYIO IEMOYKY PpACCYXACHUN C ONOpPOM Ha HW3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonb3oBaTh  OpU  pelmieHMH  y4eOHBIX  33/Ja4  COBPEMEHHBIE
WH(GOPMALIMOHHBIE  TEXHOJIOTMHM JUIsl  TOWCKA, CTPYKTypHUpPOBaHWS,
UHTEpHpeTallid M TPeJICTaBIeHUs Y4eOHOH M Hay4YHO-IOIYJSPHOM
uH(pOpMallMY, TMOJYYEHHON W3 pPAa3JIMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4yaeMyI0 HHPOPMALIHIO

10.16

[TprBOANTE MPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PH3UKOB




B pPa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJOTHH

10.17

Hcnonp30BaTh TEOpETHYECKNE 3HAHUS 10 (PU3HMKE B TIOBCEHEBHON KH3HU
s obecrieyeHHss OE30MacHOCTH MPH  OOpamieHHH ¢ NpudopaMu |
TEXHHYECKHMHU YCTPONCTBAMHU, IJISi COXPAHEHHMS 37I0POBBSI U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYKalOIIeH cpee

10.18

PaGorate B Ipyari€ € BBIIOJHCHHUCM PAa3JIMYHBIX COHHAJIbHBIX poneﬁ,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIHOHAILHO PACIIPELIIATh 00S3aHHOCTH U
IJIaHUPOBATEL ACATCIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OLICHWBATh BKJIAJ KaXJIOr0O W3 YYaCTHUKOB TpPYNIBI B pELICHHE
paccMaTpuBaeMoii mpooIeMbl

Tabmuua 14.1

[IpoBepsiembie anemenThl coaepxanus (10 kmacc)

Kon
pasnena

IpoBepsieMor
0 BJIEMEHTa

KOI[ HpOBepﬂeMLIe QJICMCHTBI COACPIKaHNA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1 ®dusuka - Hayka o mpupoae. HayuyHple MeTOABI MO3HAHHS
OKpy’Xaromiero Mupa. PoJb sKcriepuMeHTa B TEOpUH B TIpoIiecce
TIO3HaHUS NPUPOJIBL. DKCIIEPUMEHT B (PHU3HKE

1.2 MonenupoBanue (u3nuecKux sBIEHUN U mpoueccoB. Hayunbie
runore3pl.  Pusznueckue 3aKOHBI M Teopuu. ['paHuIBI
MPUMEHUMOCTH (pr3HUecKUX 3aKOHOB. [IpUHIMI COOTBETCTBUS.
Poinb 1 MecTo Qu3MKU B POPMUPOBAHUN COBPEMEHHOM HAy4HOM
KapTHHBI MUPA, B IPAKTUYECKOM E€ATEIBHOCTH JIOAEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1 Mexaunueckoe nBmxkeHre. OTHOCUTEIBHOCTh MEXAHHYECKOTO
nBukeHus. Cuctema orcuera. TpaekTopus

2.1.2 [lepemenienue, CcKOpocTh (CpeaHsiE CKOPOCTb, MIHOBEHHas
CKOPOCTh) U YCKOPEHUE MATePHATBHON TOYKH, X TPOCKIIUU Ha
OCH CHUCTEMBI KoOpauHaT. CIOoXKeHHe MepEMEIICHUN U CI0KEHHE
CKOpoOCTe

2.1.3 PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBHKECHUE.
I'paduku 3aBUCIMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSs, MMyTH
Y TIEpEMEIICHHUS MAaTEPHAITBHOM TOYKH OT BPEMEHH

2.14 CBoOoaHoe magenue. Y cKopeHrue CBOOOHOTO TaICHHS




Kpuonuneiinoe JIBWKECHUE. PaBHOMEpHOE JBHKCHUE
MaTEpHAIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBas CKOPOCTb,
JauHenHas ckopocts. Ilepuon u gacrora. LleHTpocTpemMuTensHoe
YCKOpeHue

2.1.6 TexHuyeckue yCTpOWCTBA: CIUJIOMETp, JABUYKEHHE CHapsIOB,
LIETIHBIC U PEMEHHBIE Nepeadn

2.1.7 [Ipaktuyeckne paboThl. M3MepeHue MIHOBEHHOH CKOpPOCTH.
HccnenoBanne COOTHOIICHUS MEXAY NYTSAMU, IPONHICHHBIMU
TEJIOM 3a TOCJIEIOBATEIbHBIE PABHBIEC TPOMEKYTKH BPEMEHH MPU
PaBHOYCKOPEHHOM JABM)KEHUHU C HadaJbHOW CKOPOCTHIO, PaBHOM
Hyar0. W3ydyeHue MABMKEHHS IIAPUKA B BSI3KOM JKHIKOCTH.
N3yyenue nuxeHus Tena, OpOIIEHHOIO TOPU3OHTAIBHO

2.2 JUHAMUKA

2.2.1 [Tpuniun orHocutensHoCcTH ["anuies. [lepBsiii 3akoH HproToHA.
WNueprmanbHble CHCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHumn cynepno3uiuu cui

2.2.3 Bropoii 3akoH HprooToHa 1 MarepuUaTbHOM TOYKH B
unepumaibHoil cucreme orcueta (MCO). Tpernii 3akon HeroToHa
JUTSL MATEPUATIBHBIX TOYEK

224 3akoH BcemHpHOro tiaroreHus. Cuna Tsokectu. llepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJBXEHUS U CHUJia
Tpenust nokost. Koapdumment tpenns. Cuna cConpoTUBIEHUS PU
JBIKEHUU TEJIa B )KUIKOCTH HIIU Ta3e

2.2.7 [locrynatenbHoe ¥ BpalaTeNbHOE JBUKEHHE aOCOJIIOTHO
TBEpJOTrO Tela

2.2.8 MOMEHT cuibl OTHOCUTEIBHO OCH BpaiieHus. llnedo cunbl
VYcnosus paBHoBecus TBepaoro tena B MCO

229 Texunueckue yCTpOIiCcTBa: MOAIIUITHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [Ipaktrueckue pabotel. M3ydeHwe nBWKeHHs Opycka Mo

HAaKJIOHHOM IUIOCKOCTH TOJ JEHCTBUEM HECKOJbKHX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B
nedopMUpyeMoit TPy KIUHE U PE3UHOBOM 00pasiie, OT BETUIHHBI
ux nedopmaruu. MccnenoBanue ycioBuid paBHOBECHUST TBEPIOTO
TeJa, UMEIOLIEro OCh BpallleHus

23

3AKOHbI COXPAHEHNA B MEXAHUKE




23.1

HNMiynec MaTepuanbHOM TOYKH, CUCTEMBI MATEPUAIIBHBIX TOUYEK.
WMityibe cuitbl M UI3MEHEHHE UMITYJIbCA Tella

2.3.2 3akoH coxpaHeHnus umiyibsca B MCO. PeakTuBHOE IBUKEHHE

233 PaGora cubl

234 MomHoCTh CHIIBI

2.3.5 Kunernueckas »sHeprus MarepuaibHOM Touku. Teopema o
KMHETUYECKOU SHEPIUHn

2.3.6 [lorenumaneHas »Heprus. lloTeHuuanbHas >SHeEprus ynpyro
nedopMupoBaHHO mpykuHbl. [loTeHIManbHas SHeprus Tena
BOJIM3M IOBEPXHOCTHU 3eMITN

2.3.7 [loTenuuanpHple M HEMOTEHUMANbHBIE CHIIBI. CBsi3b pPabOTHI
HENOTEHLNAIbHBIX CUJI C U3MEHEHHEM MEXaHWYECKOW IHEpruu
CUCTEMBI Tell. 3aKOH COXPaHEHHUs MEXaHUYECKOM SHepruu

2.3.8 Yupyrue u Heylpyrue CTOJIKHOBEHUS

239 TexHuyeckue ycTpoilcTBa: NBUKEHHE PaKET, BOAOMET, KOIIEp,
NPYKUHHBINA TUCTOJIET

2.3.10 [Ipaktuyeckne paboTbl. M3ydeHue CBSI3M CKOPOCTEH TeN MpH

HEynpyrom yuaape. Hccnenosanue cBs3Hu pa6OTI>I CHJIBI C
H3MCHCHHEM MEXaHHMYISCKOM OHCPIruu TCjia

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1 OCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpHUH.
BbpoyHnoBckoe asmxkenue. Jdud¢ysus. Xapakrep ABUKEHHUS MU
B3aMMO/JICHICTBHS YaCTHI] BEILIECTBA

3.1.2 Mogenu CTpoeHHs Tra30B, JKUAKOCTEH M TBEpPAbIX Tel H
00BsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3THUX MOJeJel

3.13 Macca monexyin. Konnuectso BemiectBa. [locrosinnas ABoraapo

3.14 TemoBoe paBHOBecue. Temrepatypa u ee usmepenue. lllkana
temmneparyp Llenscus

3.1.5 Mognens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH UACATBHOIO ra3a

3.1.6 AOcosroTHas Temreparypa Kak Mepa CpelHed KHHETHYeCKOU
SHEpPIr'uy TEIUIOBOTO IBIKEHUS dacTHIll rasa. lllkana remnepatyp
KensBruna

3.1.7 Vpasuenue Knaneiipona - Menneneesa. 3akon J[anbToHa




l'azoBeie 3akoHbl. M3ompoumeccsl B HACATBHOM Ta3e C
MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA: M30TEpPMa, H30X0pa,
n3obapa

TexHu4yeckue yCTporucTBa: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue padboThl. I3MepeHne Macchl BO3IyXa B KJIaCCHOU
KoMHare. MccienoBaHue 3aBUCHMOCTH MEXIy HapaMeTpamu
COCTOSIHUS pa3peKEHHOT0 Tasa

3.2

OCHOBbI TEPMOAMHAMUKHU

3.2.1

TepmoauHamMuueckas cucrema. BryTtpeHHsa SHEprus
TEPMOJIMHAMUYECKON CHUCTEMBI M CIIOCOOBI €€ U3MEHEHUS

3.2.2

KomnyectBo TemnoTel U pa60Ta. BHYTpCHHHH OHCPIusa
OJHOATOMHOI'O HACAJIBHOI'O Ira3da

3.23

Buapr TCILIOIICPpC AN : TCILIOIIPOBOAHOCTD, KOHBCKI M,
H3JTy4YCHHUC. TenmoeMKOCTh Teja. YAeldbHAs TEIMIOSMKOCTh
BeliecTBa. PacueT kolmuyecTBa TEIIOTHI IIpH TCILIOICpEaadc

3.24

[epBbIit 3aKkOH TepMOIUHAMUKH. [I[pUMEHEHUE TEPBOro 3aKoHa
TEPMOJAMHAMHUKH K M30mporieccaM. I padudeckast HHTepIpeTaus
paboThI Ta3a

3.2.5

TennoBbie MamuHbl. [IpUHIUIIBI ACHCTBUS TEIJIOBBIX MAIlIMH.
[IpeoOpazoBanus SHEPTUH B TEIUIOBBIX MammnHax. Koaddumuent
none3noro aercrBus (manee - KITM) TerutoBoii mammubl. [{ukr
Kapno u ero KIIJI

3.2.6

Bropoii 3akon tepmoauHamuku. HeoOpatuMocTh mporeccoB B
npupose. TeruioBble ABUraTend. OKOJOTHYECKHE MPOOIEeMBbI
TEIJIO3HEPrETUKH

3.2.7

TexHu4eckue yCTpOMCTBA: JBHUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAUILHUK, KOHAULIMOHED

3.2.8

[IpakTuyeckue paboTel. M3Mepenue yaeabHON TEMI0EMKOCTH

33

AT'PEI'ATHBIE COCTOAHMA BEHHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpazoBanue u KoHAeHcalusa. lcmapeHue W KHUIICHHE.
VY nenpHas TEI0Ta napooOpa3zoBaHuUs. 3aBUCHUMOCTh
TEeMIIEPaTypbl KHIIEHUS OT JaBJICHUS

3.3.2 AOcomtoTHasT W OTHOCHUTENbHAs  BJIAXHOCTh  BO3JyXa.
Hacsiennsiit nap

333 Tepmoe Temo. Kpucrammmueckue u  amop¢HbBIe — Tedna.

AHM30TpONIMSL CBOWCTB KpUCTAWIOB. JKHIKME KpPHUCTAJUIBL
CoBpeMeHHbIE MaTepHalIbl




334

[MnaBneHue u KpucCTAIM3aAIUs. Y elbHAS TEIUIOTa TUIABIICHUS.
CyOnumarus

3.3.5 YpaBHEHHE TEIJIOBOTO OajlaHca

3.3.6 TexHuueckue  yCTpPOMCTBA: TUTPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU MIOJIy4YEHUS COBPEMEHHBIX
MarepuaioB, B TOM YMCIIE HAHOMATE€pPUaloB, U HAHOTEXHOJIOTUH

3.3.7 [IpakTrueckue paboTel. U3MepeHne BIaKHOCTH BO3TyXa

4 OJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 OnexTpuzauuss Ten. ONeKTpuyeckud 3apsan.  JBa  Buaa
3JEKTPUUYECKUX 3apsI0B

4.1.2 [IpoBOHUKY, TUATIEKTPUKHU U MTOTYTPOBOTHUKU

4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa

414 BzaumopeiictBue 3apsnoB. 3akoH Kynona

4.1.5 Onektpruyeckoe noJie. HanpspkeHHOCTh 3EKTPUYECKOro MOJIs.
[TpuHIHN CyIIEPIIO3UIIUU. JInnun HaIPSDKEHHOCTU
3JEKTPUUYECKOTO MOJIS

4.1.6 PaGora cun snexrpocratuueckoro mnois. [lorennuan. Pasnocts
MTOTEHIIUAJIOB

4.1.7 [IpoBOIHMKM W JUAIEKTPUKHA B IIOCTOSSHHOM JJIEKTPHYECKOM
nosie. JluanekTpuyeckas IpoOHUIIAEMOCTh

4.1.8 OnektpoeMkocTh. KonaeHcatop. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsHKEHHOT0 KOHIEHCAaTopa

4.1.9 TexHuyeckue  ycTpoWcTBa:  DJIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHHE 3JIEKTpOnpuOOopoB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED

4.1.10 IIpaxTrueckue paboThI. H3mepenune JJIIEKTPOEMKOCTH
KOHJIEHCAaTopa

4.2 I[TOCTOSAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX

CPEJIAX
4.2.1 VYcnoBusi CylecTBOBAHMS MOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA.
Ucrtounukn Toka. Cuira Toka. [locToSSHHBIN TOK
4.2.2 Hanpsioxenue. 3akon OMa 1151 ydacTka Henu
4223 DIEKTPUYECKOE COMPOTUBIICHHE. Y IETbHOE CONPOTUBIICHUE

BEIECTBA




424

HOCHGI[OB&TGHLHOC, napajjiCJbHOC, CMCHIAHHOC COCIUHCHUC
IIPOBOIHHUKOB

4.2.5

Pabota anekTpuueckoro Toka. 3akoH [xoyis - JIenna

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoaBwkymas cuia (mamee - 3JIC) um  BHYTpeHHee
CONPOTHBIIEHUE HUCTOYHMKA ToKa. 3akoH Oma [y IOJIHOM
(3aMKHYyTOM) 35ekTprueckoi renu. Kopotkoe 3ambikaHue

4.2.8

DNeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS METaJJIOB oT TEeMIIepaTyphl.
CBepXmnpoBOJIUMOCTD

4.2.9

DneKTpuuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB

4.2.10

[TonynpoBoanuku. CoOCTBEHHAass U IpPUMECHAs IPOBOAUMOCTH
IIOJIyIIPOBOIHUKOB. CaoiicTBa p-n nepexosa.
[TosnynpoBoiHUKOBBIE TPUOOPHI

4.2.11

DONEeKTPUYECKUH TOK B JJIEKTPOJIIUTAX. ODJIEKTPOJUTHUECKAS
qucconuanys. JNEeKTPOIIn3

4.2.12

DJIeKTpUYeckuid  Tok B razax. (CaMOCTOSITEIbHBIA U
HECaAMOCTOSITEILHBINA paspsna. Pa3znnunbie THUIBI
CaMOCTOSTENIbHOTO pa3psana. Monnus. [lnazma

4.2.13

TexHuueckue yCTpOMCTBA: aMIIEpMETp, BOJIBTMETP, PEOCTAT,
HACTOYHUKH TOKA, 3JIEKTPOHArpEBATEIbHBIE puOopHI,
3JIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIIECHUS,
BaKyyMHBIH  JHMOA,  TEPMUCTOPHl U (OTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN IO/, FaJlbBaHUKA

4.2.14

[IpakTuyeckue paboTbl. M3yueHHe CMEIIaHHOTO COEeIUHEHMS
PE3UCTOPOB.

W3mepenne OJIC HCTOUHMKA TOKa W €ro BHYTPEHHETrO
conpotusieHus. Habmoaenue snexTponnsa

Tabnuua 14.2

[TpoBepsieMble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOM

obOpazoBarenbHO Tporpammsl (11 kimacc)

Kon
MIPOBEPSIEMOTO
pesyibTaTa

[IpoBepsiemble peaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON IPOTPaMMBI CpeTHEro 001iero oopa3oBaHus

11.1

JleMoHCTpHUpOBaTh Ha TIPUMEPAX POJIb U MECTO GU3UKU B (DOPMUPOBAHUHU
COBPEMEHHOM HayYHON KApTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU
W TEXHOJOTHH, B MPAKTUYECKON IEATEIbHOCTH JIOJIEH, LEIOCTHOCTh W




€IMHCTBO (PM3NYECKON KapTHHBI MUpa

11.2

Y4uThIBaTh TPaHUIBl NPUMEHEHUS H3YYEHHBIX (QHU3UYECKUX MOJETICH:
TOYEYHBIN DIJIEKTPUYECKUM 3apsl, sAepHas MOAEIb aToMa, HYKIJIOHHAs
MOJIENIb aTOMHOT'O Si/Ipa MPH pelieHNH (PU3NIECKHUX 3a/1a4

11.3

Pacno3naBate usnyeckue siBineHus (poueccsl) U 0OBSICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHKH W KBAHTOBOW (DHM3HMKH: O3JCKTpHUYCCKas
IPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYCCKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMO/ICHCTBHE MarHUTOB, 3JICKTPOMAarHUTHAS HHYKIIUS, ICHCTBHE
MAaroiuTHOrO 1moJjid Ha IIPOBOAHUK C TOKOM H I[BH)I(yHlHﬁCSI 3apsanm,
3JIEKTPOMArHUTHBIC KoJicOaHus u BOJIHBI, pSMOJIMHEHHOE
pacnpocTpaHeHUE CBETa, OTPaKEHHE, MPEIOMIICHUE, HHTepPepeHIINs,
nudpakiys U MosApU3alys CBETa, TUCIIEPCUs CBETa, (POTOIIEKTPHUCCKUI
s dekr (poroaddexT), cBeToBOE NaBIeHNE, BOSHUKHOBEHUE JIMHEWYATOTO
CIeKTpa  aTtomMa  BOJOPOJAA,  €CTECTBEHHAas W HCKYCCTBEHHas
PAaAOAKTUBHOCTD

11.4

OnuceIBaTh HU3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGKTpI/ILIeCKI/IC, MAarHuTHBIC,
ONTUYECKHE, JJICKTPHUECKYI) MPOBOJUMOCTh PA3JIMYHBIX Cpel) U
DIIEKTPOMArHUTHBIE  SIBJICHUS  (IIPOLECCHI), HCIONB3ys  (hU3HYECKHe
BEJIMYMHBL: AJICKTPUUCCKUI 3apsiJl, CUIIa TOKA, JJICKTPHUECKOE HAIIPSKEHHE,
ANEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh mnoreHuuanoB, JJC, pabdota
TOKa, WHAYKIHMS MarHuTHOrO Tois, cwia Awmmepa, cuia JlopeHia,
HHAYKTHBHOCTb KAaTYIIKHW, SHCPIUA SJICKTPUUCCKOTIO 1 MAarHuTHOI'O HOJ’Ief/'I,
NEpUOJT M YacToTa KoyieOaHWl B KOJIeOATeIbHOM KOHTYpE, 3apsj U Cuia
TOKa B TMPOIECCEe TAPMOHUYECKUX IJIEKTPOMArHUTHBIX KOJIeOaHUH,
doKycHOE pacCTOsIHME W ONTHYeCKas Cuia JMH3bI; TpU OMHCAHUU
IMPpaBUJIbHO TPAKTOBATH (1)H3PI‘~ICCKHI>1 CMBICJI MCIIOJIB3YCMbIX BCJIWYHH, UX
0003HaYeHHs] U EIUHUIIBI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMHU BEIMYUHAMU

11.5

OnuceiBaTh M3y4YCHHBbIC KBAHTOBBIE SIBIICHUS W TPOIECCHI, HCIOIB3YS
buznyecKre BETMUUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTTHA BOJHBI
M 4acToTa CBETa, SHEPruss M UMIYJIbC (OTOHA, MEpHoJ MoJypacnaja,
DHEpPrusl CBA3M ATOMHBIX siep; MPHU OINKUCAHUU TMPABUIBHO TPAaKTOBATH
(U3UYECKU CMBICIT UCTIOIb3YEMbBIX BEJIMUMH, UX 0003HAUYCHUSI U €MHUIIBL,
yKa3bIlBaTh (POPMYJIBI, CBS3BIBAIOIINE NAaHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTUMU BEJTMYUHAMU, BEIYUCIIATH 3HAUCHUE (PU3UUECKON BETUUUHBI

11.6

AHanu3upoBaTh PU3NUECKHUE IPOIIECCHI U ABJICHUS, UCIIONIb3YS PU3NYECKHE
3aKOHBl W MPUHOUNBL 3aKkoH OMa, 3aKOHBI IIOCIEN0BAaTENbHOIO H
NapajjIeNIbHOTO COETUHEHU ITPOBOIHUKOB, 3aKoH JIxkoyisd - JIeHna, 3akoH
IIEKTPOMAarHUTHOW MHYKIMH, 3aKOH MPSIMOJMHEINHOIO paclpOCTpaHEHuUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETa, YpaBHEHUE
OiHmreitHa a1 QoTtoddderra, 3aKOH COXpPAHEHUS OSHEPrHH, 3aKOH
COXPaHEHMs UMITyJIbCA, 3aKOH COXPAHEHUS MIEKTPUUECKOTO 3apsa, 3aKOH
COXPAaHEHHs MAacCOBOTO YHMCIIA, MOCTyJaThl bopa, 3aKOH paguoaKTUBHOIO
pacmaza; Ipu 3TOM DPAa3IMdaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BbIpaKEHHWE M yclnoBHA  (TpaHMLBL,  OOJACTH)




MPUMCHUMOCTHU

11.7

OHpelleJBITB HalpaBJICHUC BCKTOpa HMHAYKIHM MArbvuTHOTO  IOJIA
IMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh M300paKEHHE, CO37aBAEMOE IIJIOCKUM 3EpPKajioM,
TOHKOM JIMH30U1

11.9

BBINOAHATE AKCHEPUMEHTHI MO HCCICAOBAHUIO (PH3MUECKUX SIBICHUU H
IPOLIECCOB C MCIIOIb30BAaHMEM MIPSIMBIX M KOCBCHHBIX U3MEPEHUI; TIPH 3TOM
dbopmynrpoBath mpobdieMy (3a1ady) U TUIOTe3y Y4eOHOTO SKCIIEpUMEHTa,
coOMpaTh yCTAaHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHMUS, TIPOBOJUTH OIIBIT
U GOPMYIIUPOBATH BHIBOJIBI

11.10

OcymiecTBIATh MpsAMBbIE ¥ KOCBEHHbIE U3MEPEHUsS! (PU3MUECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIOCOO M3MEPEHMsI M HCIOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (DM3WYECKHX BEJIMYUH C HCIIOJIB30BAHHEM
IPSIMBIX U3MEPEHHIA; IPU STOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTAaThl TOJYYCHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIMYMH B BHIC
TabNIuI ¥ rpauKoB, AeJaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEIOBAHUS

11.12

CoOumo1aTh mpaBuiia 0€30MacHOTO TPy/a MPHU MPOBEICHUN HCCIIEA0BAHNN
B paMKax Y4eOHOrO SKCIIePHUMEHTa, Y4YeOHO-MCCIIETOBATEIbCKOW W
MPOCKTHOH JESITEIBHOCTH C UCIIOJIb30BAHHUEM H3MEPHUTEIbHBIX YCTPOMCTB U
71a00paTOPHOTO 000PYTOBAHHS

11.13

Pemate pacueTHble 3afaudl C SIBHO 3aJaHHOM (pu3Muyeckod MOJEINblo,
UCIOJIB3YS (PU3MUYECKUE 3aKOHBI U MIPUHIIUIIBI; HA OCHOBE aHAJIN3a yCIOBUS
3aJauu BbIOUPATh (PU3UYECKYIO MOJIENb, BBIIEIATh (PU3MUECKUE BEIMUUHBI
u (GopMyJibl, HEOOXOIMMBIE JUIsl €€ pEIIeHUs, IPOBOAMTH pacueThl U
OLIEHUBATh PEAIbHOCTh MOJIyYE€HHOTO 3HAaUeHUS (PU3NUECKON BETMUUHbI

11.14

Pemars KaueCTBECHHBIC 3a7a4H: BBICTPAaNBaTh JIOTUYECKU
HETPOTUBOPEUMBYIO IIEMOYKY PACCYKICHHI C OMOpOW Ha H3YYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SIBICHUS

11.15

Hcnonp3oBaTh  OpU  pelieHMM  y4eOHBIX  33Jad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM JUIsl  TOUCKA, CTPYKTypHUpPOBaHWS,
UHTEpHpeTallud M TpPeJICTaBIeHUs] Y4eOHOH M Hay4YHO-IOIYJSPHOI
uH(pOpMallMY, TMOJYYEHHON W3 pPAa3JIMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4yaeMyI0 HHPOPMALIUIO

11.16

OOBSCHATh TPUHIUMBI JEHCTBUS MAIIUH, TPUOOPOB MU TEXHUYECKUX
YCTPOWCTB; pa3auyaTh YCJIOBHS WX O€30MacCHOr0 WCIOJb30BaHUS B
MMOBCETHEBHOMW KU3HU

11.17

[TpuBOANTE IPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI




11.18 Hcnonb30BaTh TeOpeTUYECKHE 3HAHUSA 10 (PU3MKE B TIOBCEAHEBHOM JKU3HU
sl obecrieueHuss O€30MacHOCTH TMPU  OOpameHuH ¢ TOpudopamMu
TEXHUYECKUMH YCTPOUCTBAMHU, JIsI COXPAHEHUS 310POBbSl U COOJIIOACHUS
HOPM KOJIOTUYECKOTO MOBEACHUSI B OKpY Kalollei cpezie

11.19 PaGoraTte B Trpynme ¢ BBIIOJHEHHUEM Pa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PAIIHOHAIBHO PACIIPEACIATH O0S3aHHOCTH U
IUIAHUPOBATh JESATENIbHOCTh B HECTAHJAPTHBIX CHUTyalUsiX, aJeKBaTHO
OIICHUBATh BKJIAJ KaXJOr0 M3 YYACTHUKOB TPYIIbl B pEIICHHUE
paccMaTpuBaeMoii MpooIeMbl

Tabnuna 14.3
[IpoBepsiembie anemenThl coaepxanus (11 kmacc)
Kon Kon IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pazzena | mpoBepsieMor
0 2JIEMEHTa
4 DJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMATHUTHASI UHAYKLUA

431 IlocTostHHBIE MarHuTHL. B3anMoaelicTBUE NOCTOSHHBIX MAarHUTOB

432 MaruuTtHoe mnose. Bexkrtop MarHUTHOM MHAYKUMH. [IpunHimn
cyneprno3unuu. JIuaum MarHuTHOM MHAyKuMH. KapTuna nuHuin
MAarHUTHOM MHIAYKLMH T0JISI IOCTOSIHHBIX MarHUTOB

433 MaruuTtHoe 1nose npoBOAHMKA ¢ TOKOM. KapTuHa nmHUN momis
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOAHMKA, KaTymku ¢  TokoM. Omelir  Opcrena.
B3anmopeiicTBre MpOBOJIHUKOB C TOKOM

434 Cuna Amnepa, ee MOJlyJIb U HallpaBJIEHUE

43.5 Cuna Jlopenna, ee MOAyJdb U HampaBieHue. JIBuxeHue
3apsHKEHHOW YacTUIIBI B OJJHOPOJHOM MarHuTHOM moie. Pabora
cunbl JlopeHna

4.3.6 SIBneHue ANEKTPOMArHUTHON UHAYKIUU

437 IToTok BeKTOpa MarHUTHOM MHIYKIIUU

4.3.8 O/1C nnayKuuu. 3aKOH MEKTPOMarHuTHoW nHAykuuu dapanes
4.3.9 BuxpeBoe anexrpuueckoe nose. 9JJC nHAYKIMH B IPOBOJHUKE,

ABMXXYIIEMCS ITOCTYIIATCJIBHO B OAHOPOJHOM MAarHuTHOM IT0JIC

4.3.10 [TpaBuno Jlenna

43.11 NunyktuBHOCTD. SABNenne camonnayknuu. IJ1C caMOMHAYKITUH




4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH ¢ TOKOM

4.3.13 DIEeKTPOMArHUTHOE I0JIe
4.3.14 TexHunueckue YCTpOICTBa: IIOCTOSIHHBIE MarHmrhl,
AJIEKTPOMAarHUTHI, ANIEKTPOIBUTATENb, YCKOPUTEIH

QJICMCHTAPHBIX YaCTUIL[, MHAYKIWMOHHAA IICYb

4.3.15 [IpakTuyeckue paboTsl. MI3yueHre MarHUTHOTO TOJISL KaTYIIKH C
ToKoM. VccnenoBanue IefiCTBUS TOCTOSITHHOTO MAarHUTA HA PaMKYy
¢ TokoM. MccnenoBanue sSBIEHUS IEKTPOMArHUTHON UHIYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1 Komnebarensuas cUCTEMA. CB00OOIHEIE KoJIeOaHus.
I'apmonunueckue konebanms. llepwoz, dYacToTa, amILIUTYAa |
(haza koneOaHui

5.1.2 [IpyxuHHBI MassTHUK. MaTeMaTH4eCKU MasTHUK

513 YpaBHeHHe TapMOHHUYECKHX Konebanuii. Kunematmueckoe u
JTUHAMUAYECKOE OTMMCaHUE KOJIe0aTeIbHOTO ABUKEHUS

5.14 [IpeBparnienue sHepruu nNpy rapMOHUYECKUX Koseoanusx. CBs3b
aMIUIUTYAbl KOJIeOaHUM MCXOJHON BEIWYMHBI C aMIUITUTYAaMH
KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUS

5.1.5 Konebatenbupiii  koHTYp. CBOOOAHBIE  3JIEKTPOMArHUTHBIC
KojeOaHus B UACATBHOM KoJeOaTelbHOM KOHTYype. AHAIOTHS
MEXIy MEXaHUYECKHUMH M SJECKTPOMArHUTHBIMH KOJICOAHUSIMU.
®opmyna TomcoHna

5.1.6 3aKOH COXpaHEHUs SHEPruM B UACATBHOM KoJeOaTelTbHOM
KOHTYpe

5.1.7 BriHyXeHHBIE MEXaHUYECKUE Kosie0aHusl. Pesonanc.
Pe3oHaHncHas KpuBasd. BrpIHyXIEHHBIE 3JIEKTPOMarHUTHbBIE
KoJe0aHusl.

5.1.8 Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9 MomHOCTh NEPEMEHHOTO TOKA. AMIUIMTYJTHOE U JIEWCTBYIOIIEE

3HAYCHHUE CUJIbI TOKA U HAITPSAXKCHUA

5.1.10 Tpanchopmarop. IlpousBoacTBo, mepemada W moTpedieHUE
JIEKTPUUECKOW  DHEPTUU.  DKOJOTHYECKHE  PHUCKH  IpH
NIPOU3BOJICTBE 3JEKTPUIECKOMN DHEPIUH. Kynberypa

HCIIOJIb30BAHUA 3JICKTPOSHECPTHUH B MOBCEIHEBHOM KH3HU

5.1.11 TexHuueckue ycTpoiicTa: cericMorpad, 3eKTPUIECKH 3BOHOK,
JIMHUM dJIEKTponepesad




5.1.12

[IpakTuyeckue pabotel. MccnemoBaHue 3aBHCHUMOCTH TEpHOJA
MaJIbIX KOJIeOaHUi Ipy3a Ha HUTH OT JAJMHBI HUTH U Macchl rpy3a.
HccenenoBanue nepeMeHHOro TOKA B LIENIH U3 IOCIEI0BATEIBHO
COCMHEHHBIX KOHJIEHCATOPa, KaTyLIK! U PE3UCTOpa

5.2 MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbI

5.2.1 MexaHnudeckre BOJIHBI, YCJIOBHSI pacnpocTpaHeHus. [lepuon.
CkopocTh pacnpocTpaHeHMsl U JuIMHA BoOJIHBL. Ilomepeunsle u
MIPOJIOJILHBIE BOJIHBI

5.2.2 Hutepdepennius u qudpakius MEXaHHIECKUX BOJTH

523 3Byk. CkopocTh 3ByKa. ' poMmkocTh 3ByKka. Beicota ToHa. TemOp
3ByKa

524 OneKTpOMarHuTHbHIE BOJIHBI. Ycnosus W3JIy4EHUs
ANEKTPOMArHUTHBIX BOJIH. B3anmuas opuenraius BektopoB E, B
u U B 2/1eKTPOMArHUTHO} BOJHE B BAKyyMe

525 CBolicTBa 3J1€KTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, MIPEIOMIICHUE,
nonsipuzanus,  audpakous, — uHTepdepenHius.  CKOpOCTb
ANEKTPOMArHUTHBIX BOJH

5.2.6 Hlkana AIIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 IlpyHIMOBEl  paguocCBA3W W TENEBUJCHUA. Pamuomokanus.
DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKaroIIel Cpe/ibl

52.8 TexHuyeckue  ycTpoWcTBa:  My3bIKaJdbHblEe  HMHCTPYMEHTHI,
yJIbTpa3ByKOBasl IUAarHOCTHMKa B TEXHUKE M MEAMIIMHE, pajaap,
paguoNpUEMHHUK, TEIEBU30D, aHTeHHa, TenaedoH, CBU-neun

53 OIITHUKA

5.3.1 [IpsimonHENHOE pacpOCTpaHEHHUE CBETA B OJHOPOJHOW Cpefe.
JIyd cBera

532 Otpaxenue cBera. 3akoHbl oOTpakeHHs cBera. [locTpoeHue
M300paKeHUH B IJIOCKOM 3epKajie

533 [Ipenomienue cBeta. 3aKOHBI IPETOMIICHHS CBETa. AOGCOITIOTHBIIH
MOKa3aTesb MPeIoMIICHHS

534 [TonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroa MOIHOTO
BHYTPEHHETO OTPaKEHHUS

5.35 Hucnepcus cBeta. CnoxkHbIi cocTaB 6enoro cBera. LBet

5.3.6 CobOuparoniue ¥ paccewBaroliie JUH3bL. TOHKas JHH3a.

@DOKyCcHOE pacCTOSSHUE U ONTHYECKas CHJla TOHKOW JIMH3BI.
[Toctpoenne n300pakeHUl B COOMpAIOIIUX U PACCEUBAIOIINX




muH3ax. DopMyna TOHKOM JIMH3BL. YBEJIMYECHHE, [1aBAEMOE
JIMH301

5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH

5.3.8 HNutepdepennius cBera. KorepeHTHbIE HCTOYHHMKHU. Y CIOBHUSA
HaO0JII0/ICHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.39 Hudpakuus cBera. [(udpaknumonnas pemieTka. Y CIOBHE
HAONIIOJICHUsI  TJABHBIX  MaKCHMyMOB  MpU  TaJICHUU
MOHOXPOMaTHYECKOIo CBeTa Ha TUGPAKIIUOHHYIO PELIETKY

5.3.10 [Tonsapuzanus cBera

5.3.11 Texnuyeckue  ycTpoiicTBa: OukM, Jyma, QoToanmnapar,
MPOCKIUOHHBIN anmapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs
OMNTHKA, MU PAKIIMOHHAS PEUIETKA, MOJSIPOH]L

5.3.12 [Ipaktuyeckune pabotThl. M3MepeHue mokasartens HperoMIICHUs.

HccnenoBanue cBOWCTB M300paykeHuid B JiMH3aX. HaOmroneHue
JTUCTIEPCUU CBETA

6 BJIEMEHTHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 ['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynmarsl
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHLUII OTHOCUTEIbHOCTH DWHIITEHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIEHHE BPEMEHU U
COKpAICHUE JUTMHbI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
6.4 CBs3b Macchl ¢ dHEpruel M UMITYJIbCOM CBOOOJHOM YacCTHIIBI.
DHeprus MoKosi CBOOOIHOM YaCTUIIbI
7 KBAHTOBAA ®U3MKA
7.1 BJIEMEHTBI KBAHTOBOU OIITUKA
7.1.1 ®otonbel. Popmyna Ilnanka cBA3u SHepruu (GOTOHA C €ro
4acTOTOW. DHEPrus U UMIYJIbC POTOHA
7.1.2 OtkpeiTue u wuccnepoBanue ¢ortorpdexra. Onbiter AT
CroneroBa. 3akoHsl poTordpdexTa
7.1.3 VYpaBuenue DiHmTeitHa a5 GoTtorddexra. "KpacHas rpanuna”
dhoTorddexra
7.1.4 Jasnenue cera. OnwiTel [1.H. JIeOGenena
7.1.5 XuMHuyeckoe IeHCTBHE CBETA




7.1.6 Texnuueckue  yctpoiictBa:  (oTodneMeHT,  (OTOAATUHK,

COJIHEYHasl OaTapesi, CBETOAHOA
7.2 CTPOEHHME ATOMA

7.2.1 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mmo uccienoBanuto
cTpoeHus aroma. [InmanerapHas moaenp aroma

7.2.2 [Tocrynater bopa. M3nydenue u morjoimieHHe (GOTOHOB TMpHU
Iepexojie aToMa C OJHOTO YPOBHS 3HEPruM Ha Apyrou. Bumbl
cnekTpoB. CIIeKTp YpOBHEW SHEPrUU aToMa BOJIOPOa

7.2.3 BonnoBble  cBoiictBa  wactuun.  Bosmnel  ge  Bpoitns.
KopmyckymsipHo-BosIHOBOH Ayanu3Mm. Judpakiius 31eKTpoHOB Ha
KpHUCTaJIax

7.2.4 CrioHTaHHOE€ U BBIHYXJIEHHOE M3JIy4YeHHE. YCTPOHCTBO H
NpUHLUI paboThI J1a3epa

7.2.5 Texnnueckue YCTpOMCTBA: CIIEKTPaJIbHBII aHanus3
(criekTpockoI), Jiazep, KBAHTOBbBII KOMIIBIOTEP

7.2.6 [IpakTrueckue padoTel. HabmroaeHue IMHEHYAaTOro CrieKTpa

7.3 ATOMHOE A1PO

7.3.1 Metobl HaOIIOICHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUI]

7.3.2 OtkpeiTue  pagumoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OTIpE/ICNICHUIO COCTaBa PAaJUOAKTHUBHOrO H3inydeHus. CBoiicTBa
anb(a-, 6era-, raMMa-u3ydeHus. BiansHue painoakTUBHOCTH Ha
YKUBBIE OpraHU3MBI

733 OTtkpbiTue npoToHa M HeWTpoHa. HykioHHas Monens snapa
I'eiizenOepra - Banenko. 3apsa sapa. MaccoBoe uucio sjpa.
N3otonst

7.3.4 Anbda-pacniaz. DJIEKTPOHHBI W TO3UTPOHHBIN OeTa-pacmaj.
I'amma-n3mydenue. 3akoH paJuoaKTUBHOIO pacraja

7.3.5 DHeprus CBsI3U HYKJIOHOB B sJipe. S nepHble cuibl. JlegexT Macchbl
a1pa

7.3.6 SAnepuble peakuuu. Jlenenue u CUHTE3 siAep

7.3.7 Snepubiii peakrop. TepmosinepHbiii cunrtes. IIpoGnemsr u
MEPCTIEKTUBBI SIIEPHOM SHEPTeTUKH. DKOJIOTMUECKHE AaCIEKThI
SIEPHOMN SHEPrEeTUKU

7.3.8 OnemMeHTapHbIE YacTHLIBI. OTkpbiTHE MIO3UTPOHA.
OyHIaMEHTaIbHBIE B3aUMOJEHCTBUS

7.3.9 TexHuueckue yCTpOMCTBa: JO3UMETp, KaMmepa BubcoHa,




SJICPHBINA PeakTop, aToMHasi bomba

7.3.10

[Ipaktuyeckue paboTsl. MccnenoBanwe TpekoB YacTHil (IO
rOTOBBIM (hoTOTpadusiM)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Be3gHoro Heba. Co3Be3aus, SPKUE 3BE3]IbI, IUIAHETHI, MX
BUIUMOE JBUKECHUE

8.2

Conneuynas cucrema. Ilmaners! 3emHOM rpynnbl. [lnaHersi-
TUTaHThl M UX CIIyTHUKH, KapJIMKOBbIE IUIAaHETbl. Maible Tena
ConHeyHON cuCTEMBI

8.3

Comnnue, ¢potocthepa u atmochepa. ComHeuHass aKTHBHOCTh

8.4

Hctounuk OQHCPI'UA Comnxna u 3BC31

8.5

3Be3/bl, MX OCHOBHBIC XapaKTEPUCTHUKH: Macca, CBETUMOCTb,
paguyc,  Temmeparypa, HMX  B3auUMOCBs3b.  Jlmarpamma
"CHEKTpaJIbHBIM  KJIacC - CBETUMOCTh". 3Be3Abl TJIABHOM
IIOCJIEAOBATEIILHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTB' I
3B€3]1 [JIaBHOI MMOCJIET0BATEIbHOCTH

8.6

Buytpennee ctpoenue 3Be3n. CoBpeMEHHbIE MPEJCTABICHUS O
MPOUCXOXKACHUN U 3BoJtonK COJIHIIA U 3BE3[. DTalbl KU3HU
3BE3 ]

8.7

Mneunsiii ITyte - Hama I'amaktuka. CnupanpHas CTpyKTypa
lanaxtuku, pacnpeneneHue 3Be31, raza u nbuin. [lomoxenue u
newkenue ConHua B [amaktuke. Ilnockas u cdepuyeckas
noAcucTeMsl ["amakTuku

8.8

Tunel raakTuk. PaguoranakTuku m kBasapsl. UepHbIe IBIpHI B
s/Ipax rajJlakTUK

8.9

Bcenennas.  Pacummpenue  Bceenennoit.  3akoH  XaOOua.
Paszberanue ranaktuk. Bospact u paguyc Bcenennoil, Teopus
bonsmoro B3psiBa. Monens "ropsiueii Beenennoit". PenukroBoe
U3Iy4YEeHHE

8.10

Macmrabnass ~ ctpyktypa  Bceenmennoil.  MertaranakTuka.
Heperennsie npo0iaeMbl aCTpOHOMUU

108) mynxT 116 nononunTe noanmyHkToM 116.9 cienyromero conep:xanus:

"116.9. lyis mpoBeneHHs €IMHOTO rOCYIapCTBEHHOTO 3K3aMeHa 1o (usuke (nanee - EI'D
mo ¢uU3MKe) HCIONb3yeTcss TMepeueHb (KoaudukaTop) MPOBEPSIEMBIX TpPeOOBaHUN K
pe3yapTaTaM OCBOCHHSI OCHOBHOW OOpa30BaTENIbHOM MPOTpaMMbl CPEAHETO OOIIeTo
00pa30BaHMs U PJIEMEHTOB COJEPIKAHUSI.
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Tabmuua 14.4

[Tposepsiembie Ha EI'D no ¢usuke TpeGoBanus
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMEI
cpenHero odmiero oopa3oBaHus

Kon [TpoBepsieMmbie TpeOOBaHUS K PEIMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTENIbHON MPOTPaMMBbI CpeTHETo 001Iero 00pa3oBaHus
TpeOoBaHUS

1 CdopmMupoBaHHOCTh YMEHHMIl  pacro3HaBaTh (PU3UUECKHE  SBJICHUS
(mporiecchl) U OOBSCHATH KX HA OCHOBE M3yUEHHBIX 3aKOHOB

2 Brnagenne — ocHoBomojarammUMU  (PU3MYECKMMM  HOHSTUAMH U
BEJIMYMHAMH, XapaKTEePU3YIOUIMMHU (HU3NUYECKHE TIPOLIECCHI

3 CdopMupoBaHHOCTH YMEHUH IPUMEHSITh 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJICKYJISIPHON (DPM3UKH U TEPMOIMHAMHKH, dJICKTPOIUHAMHUKH, KBAHTOBOU
busukK A5 aHanu3a U OOBSICHEHHs SBICHUI MUKpPOMHpA, MAaKpOMHpA U
Meramupa, pa3indarh YCIOBHS (TPaHUIBI, OO0JIACTH) MPUMEHUMOCTH
buznyecKuX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (yHIaMEHTaIbHBIX
3aKOHOB ¥  OrPAaHUYEHHOCTb  HCIIOJIb30BAaHUSA  YACTHBIX  3aKOHOB;
aHAIM3UPOBATh (PU3HUYECKUE MTPOIIECCHI, UCTIONB3YSI OCHOBHBIE MOJOXKECHHUS,
3aKOHBI U 3aKOHOMEPHOCTH

4 CdopMUpoBaHHOCTH YMEHUS Pa3IndaTh YCIOBUS IPUMEHIUMOCTH MOJIEIICH
(bu3MYECKUX TEJ U MPOLIECCOB (SIBICHU)

5 CdopMUpoBaHHOCTh YMEHUS pellaTh PaCUETHBIE 3a/1a4Ml C SIBHO 3aJJaHHOU
Y HESIBHO 33aJJaHHOU (PU3UUECKON MO/IETIbIO: HA OCHOBAaHMH aHAJIN3a YCIIOBUS
BbIOMpaTh (U3WYECKUE MOJENU, OTBEUalolue TpPeOOBaHUAM 3a/ayH,
MPUMEHSATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U TTOCTYJIAThI (PU3UIECKUX
TEOPUN NPU HUCIOJIB30BAHUM MATEMATUYECKUX METOJOB PELICHUs 3aaad,
MPOBOJUTH PAacUEThl HA OCHOBAaHWH MUMEIOIINXCS JAaHHBIX, aHAJTU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATh METOBI PEIICHUS C YYETOM IOJTYyYEHHBIX
pe3yabTaToOB

6 PemaTts kadecTBeHHbIE 3ajaud, TpeOyIOUIME NPUMEHEHHs] 3HaHUM U3
pa3HBIX pa3esioB MIKOJBHOIO Kypca GU3UKHU, a TAKXKEe MHTErpalluy 3HaHUH
U3 JpYrux HpeAMETOB €CTECTBEHHOHAYYHOrO MMKJAa: BBICTPAaUBATH
JIOTUYECKYIO LIETIOYKY PACCY>KAECHUNM C ONOPOM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUYECKUE SIBICHUS

7 BJ'IalIeHI/Ie OCHOBHBIMU METOdAaMU Haquoro IIO3HaHUsI, I/ICHOJ’II)SyeMI)IMI/I B
¢dbusnKe: MPOBOAUTH TMpsIMbIE M KOCBEHHBIE HW3MEPEHUS (PU3UIECKHUX
BEeJIMYMH, BBIOWpas ONTUMAJbHBI CHOCOO0 W3MEpPEHUS € HCIOIb3YS
W3BECTHBIE METOAbl OIEHKU MOTPEUIHOCTEH HW3MEpPEeHUil, MPOBOAUTH
WCCJICIOBAHNE 3aBHCHUMOCTEH (PU3MUECKUX BEIIMYHWH C HCIOJIb30BAHHEM
OPSIMBIX U3MEPEHHM, OOBSACHATH IMONTYYCHHBIE PE3YyJIbTaThl, HCIONB3YS
(1)PI3H‘I€CKI/I€ TeOpI/II/I, 3aKOHBI U IIOHATHUA, U ACJIaTh BBIBO/BI, CO6J'IIO)I3TI)




npaBmiia 0€30MacHOTO TpyJa MpU MPOBEICHUU HCCICIOBAHWA B paMKax
y4eOHOTO JIKCIIEPUMEHTa U y4eOHO-HCCIICIOBATEILCKON JIEATEIILHOCTH C
UCIIOJIb30BaHUEM ITU(PPOBBIX U3MEPHUTEIHHBIX YCTPOHUCTB U IA0OPATOPHOTO
000pyI0OBaHUS

ChopMupoBaHHOCTh YMEHHMH aHaIM3MPOBATH U OLIEHUBATh MOCIEACTBUSA
OBITOBOM W IPOU3BOJCTBEHHOM JAEATEIBbHOCTU YEJIOBEKA, CBSI3aHHOM C
(GU3NYECKUMHU IIPOLECCaMH, € IMO3UIMH 3KOJOrMYecKOW Oe30IacHOCTH;
IPEJICTaBICHUH O palUOHAIBLHOM IPUPOJOIOJIB30BAHUM, a TaKXKe
pasyMHOM MCIIOJIb30BaHUM JIOCTHXKEHMH HAyKM M TEXHOJOIMH Ul
JAJIbHEHIIEro pa3BUTH YEJI0BEUECKOro 00IIeCTBa

OBmageHne pa3iIW4YHBIME ~ criocobamu  paboTel ¢ uHpoOpMarmen
¢u3nyeckoro  comepKaHUS ~ C  HUCIIOJB30BAaHMEM  COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHHI KPUTHUECKOTO aHAIIN32
¥ OIICHKH JIOCTOBEPHOCTH IOJy4aeMOi HH(HOpMaLUH

10

CdopMHpOBaHHOCTH YMEHUU MPUMEHSTh OCHOBOIIOJIAraroIme
ACTPOHOMHUYECKHE TIOHATHS, TEOPUH U 3aKOHBI IS aHAJIU3a U OOBSICHEHUS
(U3UYECKUX ITPOLIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMaX,
B MEXTaJIAKTUICCKOU Cpeie; IBYKCHUS HEOSCHBIX Tell, YBOJIIOIMH 3BE3]T U
Bcenennoit

Tabnuma 14.5

[lepeuens aeMeHTOB coaepxkaHusl, posepseMbix Ha EI'D no dusuke

Kon
paznena/
TEMBI

Kon [IpoBepsieMBIil 2JIEMEHT COACPKAHUS
JJIEMEHTA

MEXAHUKA

1.1

KNMHEMATHKA

1.1.1 Mexannyeckoe aBmkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOI'O

nBrxenud. CucreMa oTcueTa

1.1.2 | MarepuanpHasi TOUKa.

Tpag

N
L

Ee paguyc-Bexrop:

Fr)=(x(). »(1),2(1)), 7/ AT

i
— 3

TpaeKToOpHs, =
MepEMEILCHUE: O N
Af:f(fz)—F(f1)=§—f’{= X
=(Ax,Ap,Az) ’




nyTh.
CIo)keHue nepeMeneHHi:

A7 = AR, + AT

1.1.3 CxopocTb MaTepUaIbHOU TOUKHU:

UV=—— = =\0L_,L ,U
t x27y2¥z |,
At At—0
_ Ax o |
L, = A_t = X;, ananornuno U, =V, U,
At—0

Crnoxenne ckopocteit: Uy =U, T U,

HpHMOHHHCﬁHOM JABMKCHUH BJOJIb ocu

3aBucuMocTu Uy (t)

v, =z,

Bpluucnenue nepeMemieHus W IYyTH MaTEpPHAIBHOM TOYKH IIPH

X mo rpaduky

1.1.4 | Yckopenue MaTepUaIbHOU
a=—- = =\a._,a_ .a
t x27y27z ),
At At—0
Av ,
— X J— J—
a, = Al _(Ux )t, anajoruuno 4, —(
At—0

TOYKMU:

1.1.5 PaBHOMEpPHOE TPAMOIIMHENHOE IBUKECHHUE:
x(t) = x,+u,,t

v, (1) =v,, = const

X

1.1.6 | PaBHOYCKOpEHHOE NPSAMOJIMHENHOE ABUKECHHE:

2
X

x(t)=x,+0,t+

v, (t)=v,, +a,t

X

a, =const

Uzzx _Ulzx =2a, (xz _xl)




L t+L,
[Ipu nBUXEHUU B OAHOM HAIIPaBICHUU IIyTh S=——->-1

1.1.7 CBoOoaHoe nasenue. Y CKopeHue cBOOOAHOTO
nazeHus. JIBukeHue Tena, OPOILIEHHOTO MO
yrnom & k ropuzonTy:
x(1)=x,+ 0yt =X, +v, cosa-t v 5
2 2 o
8! . t l g
y(t) =y, +ont+y7 =y, +0, sma-t—%
Vo G
v, (1) =0,, =0, cosa
v,(t)=v,, +g,t=v,sina— gt 0O  x
g, =0
g, =—g =const
1.1.8 KpuBonuueitnoe nsuwxenue. [[BHKeHHME MaTEpUAIbHOM TOYKH IO
OKPY>KHOCTH.
VrnoBas u nuHelHas CKOpOCTh Touku: U = OR [Ipu paBHOMEpHOM
2n
JIBHYKEHMH TOYKH 0 OKpy>kHOCTH (O = ? =2mnv
2
v 2
LIeHTpOCTPEMHUTENILHOE ~ YCKOpEHUE  TOukM: = E =R,
[TonHOE yckOpeHue MaTepruaIbHONW TOUKU
1.1.9 Tepnoe temno. [locTynarenbHOE U BpaIIaTeIbHOE ABUKEHUE TBEPIOTO
Tena
1.2 JANHAMUKA
1.2.1 WNuepuuaneubie  cucremsl orcyera. [lepseiii  3akoH HbroToHa.
[Ipunnun otHOcuTenbHOCTH ["anumnes
1.2.2 m
Macca tena. [lmotHOCTS BemectBa: P = ;
123 F —F+F+
Cuna. [Ipunnyn cynepnosunuu Cuit: L papuoneiicrs — 41 7 T...
1.2.4 Bropoii 3akon HeroToHa: 1151 maTepuanbHoi Touku B UCO

F’:mc_j; AﬁZFAt npu F = const




1.2.5 |Tperuii 3akoH HproToHa 1yl MaTepualibHBIX _.""_.—.—"'_,
touex: Py, =-F,, ks £
1.2.6  |3aKoH BCEMUPHOTO TATOTEHUS: CUJIbI IPUTSHKEHUS MEXKTy TOUSUHBIMU
mm
_ 1"
MaccaMu paBHBI F=G >
Cuna tsoxectu. LleHTp TspKecTH Tena. 3aBUCUMOCTD CHITBI TSHKECTH OT
BBICOTHI h HaJT MTOBEPXHOCTHIO IUIAHETHI panycoM Ro:
_ GMm
TS N2
(Ry+h)
1.2.7 Cuna ynpyroctu. 3akon ['yka: Fyx = -kx
1.2.8 Cuiia tpenusi. Cyxoe TpeHHe.
Cuia TpeHHUS CKOJIbKCHUS: FTp =WV
Cuua TpeHus MOKos: FTp SNV
Koaddurument tpenust
1.2.9 F,
Jasnenue: P =
S
1.3 CTATHUKA
1.3.1 MOMEHT CHJIbI OTHOCUTEIIBHO OCH BPAILCHHUS:
|M| =Fl e 1 - mrewo cwm F
OTHOCUTEJIBHO OCH, MPOXOASIIECH uepe3 TOUKy
O nepneHauKyIsIpHO PUCYHKY F
1.3.2 |Lentp macc Ttena. LleHTp Macc cuCTeMBl MaTepUATBHBIX TOYEK:
. mr, + myr, +...
vr.. = B
M. . OTHOPOJHOM  TIOJIE  TSDKECTH
m +m, +... AROPOA
(g = ConSt) ILIEHTP MAcc TeJla COBMNA/AET C €ro LEHTPOM THKECTH
133 M +M,+..=0
VYcnoBus paBHoBecus tBepaoro tena B UCO: | = =
F+F,+..=0

1.3.4

3akoH [Mackansa




1.3.5

JlaBiIeHue B KUIKOCTH, oKosimeiics B UCO: P = Py + pgh

1.3.6

— —

3akoH Apxumena: F, Apx _Pamecn >

eciu teio U kuakocTh nokoATcs B ICO, 1o Fapx = pgVasmecn

VYcioBue miaBaHus TE

1.4

3AKOHBI COXPAHEHNM A B MEXAHUKE

1.4.1

Ummysbc MaTepranbHoi Touku: P = MU

1.4.2

Umnynbe cuctems Ten: P =P+ Py + ..

1.4.3

3aKOH U3MCHCHUS U COXpaHCHUA UMITYJIbCA:

—

B UCO Ap = A(pl +I_§2 +) - EBHemHAt+F;BH€mHAt+"' ;

3

B HUCO Aﬁ:A(ﬁﬁ'ﬁz"""):O,

ecmd LY e +F +..=0

2BHEIIH

PeakTuBHOE ABM)KCHHUE

1.4.4

PabGoTa cuiibl Ha MajioM MNEPEMCIICHUU

F
A:‘F‘-|A7|-cosa:Fx-Ax i

Ar Y

1.4.5

MOIITHOCTD CHUJIBL;
€CJIN 3a BpCMH At pa60Ta CHUJIBI UBMCHACTCA 0L
Ha AA , TO MOIITHOCTH CHJIbI

ol

AA

p="C
At

=F-v-cosa
At—0

1.4.6

2 2
mo°  p

KuneTtndeckas sHEprus MaTepuaibHON TOUKH: EKH ==

" 2 2m

3aKOH U3MEHCHUS KHHETHYCCKOU OHCPIrunu CHUCTEMbI MAaTCPHAIBHBIX

touex: B UCO AE,,, = A + A, +...

1.4.7

[ToreHmanbHas SHeprus:



JJIA TIOTCHIHUAJIBHBIX CHJI A12 = EIHOTeHu - EZHOTeHu = _AE MOTEHI] -

[ToTeHumanbpHast YHEPrUsi MATEPUAIBHON TOYKH B OJHOPOJHOM II0JIE
TSOKECTH: Enoreny = mgh.

[orennmaneHas SHEPrHs ynpyro Ae(GpopMUpOBaHHOTO Teja:

ka

MOTEHIl 2

1.4.8

3aKOH U3MEHCHUS U COXpaHCHUA MEXaHUYEeCKOMH OHEPI'UH:

Evex = Exun + Enmenu,

B UCO AElmex = A

BCCX HCIIOTCHII. CUJTT »

B UCO AE’Mex = 0 , €CJIN Asgcex HEIOTEHILl. CUIl — 0

1.5

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

["apmonnueckue KosueOaHUS MaTepUANbHON TOYKU. AMIUTUTYIA H
¢aza konebanuii. Kunemarnueckoe onucanue:

x(t)=Asin(or +¢,),

o, (f)=x

X ts

a, (t) = (Ux )t = —(DZX(I) =a,+ 0’x=0 , TII€ X - CMEIIEHUE U3

IMMOJIOKCHUA PAaBHOBCCHA.

I[I/IHaMI/I‘-ICCKOe OIIMCaHHC:

2
mayx = -kx, rne kK = m®° . I1o 3uauwnt, uro Fx = -kx.

DHepreTHyeckoe ONHMCaHHe (3aKOH COXPaHEHHWsS MeXaHHUYEeCKOil
DHEPIHUH):
2 2 2 2
mv°  kx mvu, kA
+ = = = const
2 2 2 2

CBs3p aMIUIUTYZIBI KOJEOAHWI CMEIMICHUS MaTepHabHOU TOYKH C
aMIUTUTYAaMH KOJIeOaHU €€ CKOPOCTU U YCKOPEHHUS:

_ .2
Y aX_(DAa amax_o‘) A

mi

1.5.2

2n 1

[Tepuoxa u yactoTa KoJIeOAHUIA: T= o v

HCpI/IOIl MaJbIX CBO6OI[HBIX KoJIeOaHMI MaTeMaTUYECKOTO MasTHHKA:




[
T=2m |—
g
[lepuon CBOOOIHBIX KoseOaHui MPY>KUHHOTO

m
MAasTHHKA: T =2TE —

1.5.3

BBIHY)K,HeHHBIe konieOanus. Pesonanc. Pezonancuas KpuBas

1.5.4

[Tonepeunsie U MpoI0JibHBIE BOJMIHBI. CKOPOCTh PacHpOCTPaHEHUs U
L

v

JUIMHA BOJIHBI: A=uTl =

HNuTtepdepentius u qudpakius BOJIH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOJAMHAMUKA

2.1

MOJIEKYJISIPHASL PU3NKA

2.1.1

Mogenu cTpoeHuss Ta3oB, XHIAKOCTEH u TBepAbix Ten. Ilyctsb
TEPMOJMHAMHUYECKAsE CHUCTEMa (TeN0) COCTOUT W3 N OAMHAKOBBIX

N m

MoOJIeKyJl. Toraa KoJIM4ecTBO BelecTBa V= N = ; ,
A

rae Na - aucio ABOI‘aI[pO, m - MacCa CUCTCMBI (Tena), u - MOJIsIpHasd
Macca B€UIeCTBa

TennoBoe ABIKCHHE aTOMOB U MOJICKYJI BEIIECTBA

B3anMonelicTBre yacTHI] BENECTBA

Huddys3usa. bpoyHoBCcKOE NBUKEHME

Monens naeansuoro raza 8 MKT

CBs3p MEXJy JaBICHHEM M CpeJIHEW KHHETUYECKOW OJHeprueu
MOCTYNATEJIBHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ HACAIBHOIO Tas3a
(ocHoBHOe ypaBHeHue MKT):

2
1 > 2 [ my 2
p=—-mpv- =—n- =—Nn-&,. ,TIe mpy-Macca OJHON

3 3 2 3
N

MoJeKyJbl, 11 = - KOHLIEHTpALHs MOJIEKYJI

V

AbcomoTtHas Temneparypa: T =t° +273 K




CBs3b TemmepaTypbl Ta3a CO CpelHEeW KHHETUYECKOM »SHeprueu
MIOCTYTATEIBHOIO TEIJIOBOT'O IBMXKEHUS €r0 MOJIEKYJI:

- 2
gHOCT = mOU = é k T
2 2

VYpasuenue p = nkT

2.1.10

MO[[GJIB HUACAJILHOTO Ira3a B TCpMOJUHAMUKC!

YpaBaenue Menaeneena — Kianeiipona

BripaxkxeHue 111 BHyTpEHHEN SHEPTUU

VYpaBHenne MenneneeBa - Kianeiipona (nmpuMeHHMBbIE (HOPMBI
3aIHCH):

pV:ﬁRT:vRT:NkT’p:ﬂ_

n u

Belpaxkenue Ui BHYTpPEHHEH 3HEPIUu OAHOATOMHOI'O MJEalIbHOTO
raza (mpuMeHHMbIe (POPMBI 3aIUCH):

U=%vRT:%NkT:§ﬂRT=chT:%pV

2p

2.1.11

3aKoH I[aJ'IBTOHa JJIs1 JaBJICHUSA CMECH PA3PCIKCHHBIX I'da30B:
p=p1tp2+t..

2.1.12

W3omporieccsl B pa3pekeHHOM Ta3e C MOCTOSHHBIM YHCIIOM MOJIEKYI
N (C MOCTOSIHHBIM KOJIMYECTBOM BemecTa v ):

uzorepma (T = const): pV = const,

P _
uzoxopa (V = const): ? = const |

u3obapa (p = const): F = const
I'padmueckoe mpencraBieHue u3ompoleccoB Ha pV-, pT- u VT-
JarpamMMax.

O0BbeIMHEHHBIH ra30BEIH 3aK0H:

Py = const
T




JJI1 TIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA A4

2.1.13 |HacsliienHble 1 HeHAChIIEHHbIE Mapbl. KauecTBeHHAs 3aBUCUMOCTh
IJIOTHOCTA W JABJIEHUS HACBHIIIEHHOTO Tapa OT TeMIIepaTyphl, HX
HE3aBHCHUMOCTH OT 00BheMa HACBIIIEHHOTO Mapa

2.1.14 | BnaxHocTb BO3ayXa.

OtHOocUTENbHAS
_ pnapa (T) _ pnapa (T)
Braxnocts: ¢ = T~ T
pHaCLIIII. Tiapa ( ) pHaCLIIII. Tapa ( )

2.1.15 |M3meHeHue arperaTHbIX COCTOSIHUI BEIIECTBA: MCIIAPEHUE U
KOHJCHCALINS, KUIIEHUE KUKOCTH

2.1.16 |H3MeHeHue arperatHblX COCTOSSHUM BEIIECTBA: IUIABJICHUE U
KpUCTAJUTH3AUS

2.1.17 |IIpeoGpa3oBanre SHEPTrUU B (a30BBIX NIEPEX01ax

2.2 TEPMO/INHAMUKA

2.2.1 TermoBoe paBHOBECUE U TEMIIEpPATypa

2.2.2 BuyTpennsis sHeprust

2.2.3 Temnonepenaya kak crnoco0 M3MEHEHHUS BHYTpPEHHEW sHepruu 0e3
coBepieHus padoTsl. KOHBEKIINS, TEMIOMPOBOAHOCTD, U3JIyUCHUE

224 KonunyecTBo TEMIOTHI.
VnenbHas TENIOEMKOCTh BEIIECTBA C: Q =cmAT

2.2.5 VY nenwpHas Terora napoodpazosanus L: Q = Lm.
V IielbHas TEIUIOTA IUIABICHAS A : Q=km
VnenpHas TenioTa cropaHus TomiuBa q: Q = qm

2.2.6 DneMeHTapHasi paboTa B TEpMOJAMHAMUKE: A= PAV . Boruncnenue
paboTsl o rpaduKy mpoiiecca Ha pV-auarpaMme

2.2.7  |llepBblil 3aKOH TEPMOIUHAMUKH:

le = AU12 + A12 = (Uz _U1)+ Alz.
Annabara:

le =0= Alz :Ul _Uz = _AUIZ




2238

Bropoii 3akon TepmoanHamuku. HeoOpatumsbie npoueccs

229

[TpuHMne! AeicTBrs TernoBbix MamuH. KIT/I:

Tl _ Aga i QHarp _|onn — 1_ |onn

QHaI‘p QHan QHarp

2.2.10

MaxkcumansHoe 3Hauenue KII. [{ukin Kapno:
]—;{arp - 7—;<0ﬂ _ 1 _ T;(on

T T

Harp Harp

max n = T]KapHO =

2.2.11

VYpasuenue termioBoro 6amanca: Q1 + Q2+ Qs +...=0

OJIEKTPOIMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DJeKTpU3anus Tell U €€ MPOsIBICHUs. DIEeKTpUuuecKul 3apsaa. /[Ba Buaa
3apsiia. DJIEMEHTAPHBIM AJICKTPUUYCCKUN 3apsll. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsia

BzaumopeiictBue 3apsnoB. Todeunsie 3apsabl. 3akoH Kynona:
B OJIHOPOJIHOM BEIECTBE C MAIEKTPHIECKOI TIPOHNUIIAEMOCTBIO ©

F=k|ql|.|2qZ|: 1 .|41|'2|Q2|
er dnee, 1

Onektpuueckoe nojue. Ero aelicTBue Ha 3JIeKTpUYECKHE 3apsi /bl

3.1.4

—

HaHpH)KeHHOCTB QJICKTPHUYCCKOTO ITOJIA: E=
qnpoGHHﬁ

q
ITone Toueunoro 3apsaa: Er = k T,
r

—

onHopoxHoe nose: £ = const .

KapTI/IHLI JIMHUN HAaIMpsPKCHHOCTU 3TUX moJiei

IToTeHUIMaIbHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.

PazHocTh moTeHIIMAIOB U HaIIpsI’KCHUC:

4, :CI((P1_(P2):_QA(PZQU.

IToTenunanbHas OHEPIud 3apsaa B 3JICKTPOCTATUICCKOM IIOJIC:




W=qo,
A=—-AW
w

HOTeHHI/IaH SJICKTPOCTATUYCCKOI'O ITOJIA: (P =

CBsi3pb HaANpPSDKEHHOCTH TOJS M Pa3HOCTH MOTEHLHUAJIOB Ui
OJTHOPOAHOTO AekTpocTatudeckoro moyst: U = Ed

[TpyHLIMI CynepIIO3ULIUH FIEKTPUUECKUX MOJIEH:

E=E+E +.. 0=0,+0,+..

ITpoBOJHMKH B 3JIEKTPOCTATUYECKOM II0OJIE. YCJIOBUE PaBHOBECHS
T
3apsJ0B: BHYTPU IIPOBOJHUKA [ — (), BHYTPM M Ha HOBEPXHOCTH

nposogauka P = const

I[I/IBJ'ICKTpI/IKI/I B JJICKTPOCTATHYCCKOM  IIOJIC. I[I/I&]'ICKTpI/I‘ICCKaS{
MMPpOHUIACMOCTDb BCIICCTBA €

Konnencarop. DiIeKTpOEMKOCTh KOH/ICHCATOPA: C=

eg,S
DIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa: C= =¢eC,

d

3.1.10

HapaJ'IJIGJ'IBHOC COCAMHCHNEC KOHACHCATOPOB:
q = ql + q2 + ceey Ul = UZ = ceey Cnapanﬂ = C] + C2 + vee
HOCJICI[OB&TGJIBHOG COCANHCHNEC KOHACHCATOPOB:

1 I 1

U=Uth+.,qi=q@=.., C—:E+F+"'
1

mocs 2

3.1.11

qU CU* ¢
2 2 2C

SHCpF U 3apSKCHHOT'O KOHZICHCATOPA: WC =

3.2

3AKOHBLI TIOCTOAHHOI'O TOKA

3.2.1

Agq
Cuna Toka: I= . IToctosguuseii TOK: [ = const
At At—0

s moctosiHHOrO ToKa q = It
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VYcnoBust CylecTBOBaHUS ANEKTPUUECKOTO TOKaA.
Hanpspoxenne U u 3IC E

3.23

U

3akon Oma 1S ydacTKa Lenu: I=—

324

:‘)J'IeKTpI/ILICCKOC COIIPOTUBJICHUC. 3aBHCHUMOCTD COIIPOTUBJICHHUA
OIHOPOAHOI0 MPOBOAHHMKA OT €ro MJIHMHbBI WU CCUCHUA. YaenpHOE

[

S

COIIPOTUBJICHUEC BEIICCTBA. R = p

3.2.5

CTOPOHHHX CUJI

q

Hctounuku Toka. 9J1C ucrouyHuka Toka: E=

BHyTpeHHee cOonpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma i MOJIHOM (3aMKHYTOH) 3JEKTPUYECKOU E.r
E A
R+7r

uenu: E = IR + Ir, otkyna I =

3.2.7

Hapa.HJIGJII)HOG COCAUHCHHUEC ITPOBOJIHUKOB!

r1 1
I=Il+12+...,U1=U2:,“,Ru——_+RT2+....

apat 1
ITocnenoBaTenbHOE COCTMHEHHE ITPOBOIHUKOB!

U=U+U+..,i=h=..,Ruocn=Ri+Ra+ ...

3.2.8

Pabota snekrpuueckoro Toka: A = [Ut.
3akoH J[xoynsa - Jlenna: Q = I°Rt.

U2
Ha pesucrope R: O =4 =I’Rt=1[Ut= 72‘

3.2.9

A4

At At—0

=IU

MoIHOCTh QJICKTPUYCCKOTO TOKA: P

Tennosas MOIIIHOCTb, BbIIETIsIEMast Ha pesucrope:

2
P=12R=U—=IU_
R




— CT. CHJI —
MoiHocTh HCTOYHHKA TOKA: Rz - At =El
At—0

3.2.10 |CBoOOgHBIE HOCHUTENIU OJJICKTPUYCCKUX 3apsAI0B B IMPOBOJIHHKAX.
MexaHu3mbl TMPOBOJAMMOCTHA TBEPJbIX METAUIOB, PAacTBOPOB W
pacIuiaBoB AJEKTPOJIUTOB, ra3os. [TonynpoBOAHUKH.
IToynnpOBOIHUKOBBINA MO/

33 MATHUTHOE ITIOJIE

3.3.1 MexaHnyeckoe B3aMMOIECHCTBHE MArHUTOB. MAarduTHOE IIOJIE.
Bekrop MarauTHOM MHAYKIMH. [IpuHIMI Cyneprno3uLuu MarHUTHBIX
noneii: B = B] -i-B2 +...
JIvHMM WHAYKUOUM MarHUTHOTO mons. KapThHa JUHUN WHIYKIHA
MarHUTHOTO TMOJIS TOJOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB

3.3.2 |OnbiT Opcrena. MarHuTHoe moje HNpoBOAHHMKA ¢ TokoM. Kapruha
JUHUN MHAYKIMHA MarHUTHOTO TOJI IJTMHHOTO MPSMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA, KATYIIIKH C TOKOM

3.33 Cuwiia AMriepa, ee HalpaBJICHUE U BEJIMYMHA:
F, = IBl sino rpe 0. YOIl MEK/Ly HAPABJICHUEM IIPOBOIHUKA
1 BeKTOpoM B

334 — ;
Cuna Jlopenna, ee Hanpasienue u penmunna: Lo, = |q|OBSING,

p
rie & - yron mexmy Bektopamu U u B . JIpiwkeHne 3apsKeHHOI
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM T10JI€
34 DJIEKTPOMAT'HUTHASA MHAYKIA

34.1 IToTok BEKTOpa MArHUTHON MHIYKLIUU:
®=BS=BScosa

3.4.2 | SBnenue anekTpoMarHuTHOW MHAYKIMK. D/IC nHAYKIMH

343 3aKoH 37eKTpoMarHuTHol nHaykuu dapanes:

_AD ,

E=-"- =-0
At At—0

1




3.44

O/C nHAYKIMH B IPSMOM ITPOBOJHUKE i

JUTMHOM 1, TBMXKyIIIeMcs co CKOpocThio U

(U 11 ) B OJTHOPOJIHOM MAarHuTHOM IoJje B: /

e
L)
.cﬁ_..

|Ei| = Blvcosa e O . YroJ MeKy BeKTopoM B i Hopmaisio 71

K IJIOCKOCTH, B KOTOPOii jiexat Bektopel [ u U ;ecniu [ L B u

GLB,TO |Ei|:BlU

3.4.5

[IpaBuio Jlenna

3.4.6

NHAyKTUBHOCTB: L=— ,mm @ =LI.

o
1

Al

Camounnaykuus. 9/IC camonHayKuuu: E,=-L E

'

=-LI

t
At—0

3.4.7

r

3Hepr1/m MAarauTHOTIO IOJISI KaTyYIIKH C TOKOM: VI/L =

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMS 11 BOJIHbBI

3.5.1

KonebatenbHbiit KOHTYp. CBOOOIHBIEC SJIEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM KoJeOaTeTbHOM KOHTYpE: ,

(1) = Gy sin (07 + ;)
1(t)=q, =g, cos(ot+¢,) =1, cos(of+¢,)

T=2nvLC @_E L
®opmyna Tomcona: 1 = 2T , OTKyJ1a T \/R

CBs13b AMIUIUTYOBI 3apsgaa KOHACHCATopa C aMHHHTYJIOﬁ CHJIBI TOKa
npu CBO6OI(HBIX OJICKTPOMAIrHUTHBIX Ko/Ie0aHusIX B nacaJlbHOM

max

KOJIE0ATETLHOM KOHTYPE: Jmax —
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3akoH COXPAHCHUS SHCPIUH B HICAJTIbHOM KoJIe0aTeIbHOM KOHTYPpC:



CU* LI’ _ cU?,.. LI

> > 7 - 2““‘" =const .
353 BrIHYXI€HHBIC 2JICKTPOMAarHUTHBIE Kosiebanus. Pe3oHnanc
354 ITepemennbrit  Tok. IIpow3BoacTBO, mepemadya u  MOTPEOJICHHE
AEKTPUYECKON SJHEPIUU
3.5.5 | CaoiicTBa 371€KTPOMarHUTHBIX BOJIH. B3anMHasi opueHTanust BEKTOpPOB
B DJIEKTPOMAarHuTHOM BonHe B Bakyyme: £ | B 1 ¢
3.5.6 [IIxana »neKTpOMarHUTHBIX BOJIH. [IpriMEHEeHHE 3JEeKTPOMAarHMTHBIX
BOJIH B TEXHHUKE U OBITY
3.6 OIITHUKA
3.6.1 [IpsiMonMHETHOE paclpoCcTpaHEHHWE CBETa B OJHOPOJHON Cpeje.
Todveunslit ucTouHuk. JIyd cBera
3.62 | 3akomer otpakenus ceera. O =P
al P
S
3.6.3 [TocTpoeHne n300pakeHHIA B IIIOCKOM 3€pKaJie
3.6.4 | 3aKoHBI MPETOMIICHHS CBETA.
Tpenomnenne ceera: 4SiN 0= 7, sinf
AOGCOTIOTHBIN MMOKa3aTesb MPEITOMICHHUS:
C
Pse =
¥
n, _Y
OTHOCHUTEIBHBIN TTOKA3aTeNb MPETOMIICHUS: Moy = =7,
n L
Xox JIy4eil B Ipu3Me.
CooTHoIIEHHE YacTOT M COOTHONIEHHWE JUIMH BOJIH IPHU IEpexXoie
MOHOXpOMAaTHYECKOTO CB€Ta Yepe3 TIpaHully pasjena JBYyX
ONTUYECKUX CPE:
Vi =V, mh =mh,
3.6.5 ITonmHOE BHYTpEHHEE OTpaKEHHE.

IIpenenpHblld  yroys IIOJHOIO BHYTPEHHETO
OTpaXKEHUS:




sino,, =——=—*= n,<n,

3.6.6 Coluparonue U paccewBaromye JUH3bL. ToHKas nuH3a. DOKyCcHOE
paccTosiHUE M ONTUYECKasi CUJla TOHKOM JIMH3bI: D= F
o S
3.6.7 ®opmysia TOHKOH JTMH3bI: d
A
4TF ! 4
AN\
VBennueHue, 1aBacMoe JIUH30M: f
h | f| v
D<0=F=—<(
B ciyuae pacceuBarorei TMH3bI:
b
[=—= —| | <1
H d
3.6.8 | Xox nyda, MpOIIEAIIEr0 JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€
raBHOM ontuyeckoil ocu. IloctpoeHne u3z00paxeHU TOUYKH U
OTpe3Ka NpsAMOM B COOMpArOIIMX M PAcCEMBAIOLIMX JIMH3aX M MX
cucTemax
3.6.9 |®oroanmapar Kak onTHuecKuid mpubop. I[ma3 kak omnTuyeckas
cucrema
3.6.10 |Unrepdepeniuss cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS
HAOJIIOJIEHUs MAaKCUMyMOB W MHMHMMYMOB B HMHTep(EepeHIIMOHHOM
KapTHUHE OT JIByX CUH(]A3HBIX KOT€PEHTHBIX HCTOUYHUKOB:
MaKCUMYMBI - A= 2m§ ,m=0,+/-1,+/-2,+/-3, ...,
MUHUMYMBI - A= (27’” + 1)5 ,m=0,+/-1,+/-2,+/-3, ..
3.6.11 | Iudpakuus ceera. AudpakiuonHas pemerka. Y clioBiue HaOII0JeHUS

TJIAaBHBIX MaKCUMYMOB npu HOpMaJIbHOM ImaacHnun




MOHOXPOMATHUYECKOTO CBETA C JUIMHON BOJTHBI A HA pEmIeTKy C
nepuojoM d:

dsine, =mh m=0,+/-1,+/-2,+-3, ..

3.6.12 | Qucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 I'mnore3za M. IInanka o kBantax. ®opmyina Ilnanka: E=hv
4.1.2 he
®otoubl. Dueprus porona: £ = hv = T = pc.
» E hv h
Wmnynsc porona: P =— =~ =~
yiee b p 2
4.1.3 ®oroaddexr. Onbiter A.I'. CroseroBa. 3akoHbI hoTodhdekTa
4.1.4 | VYpaBuenue DiinmTeiHa 11 Gorodrddexra:
EdJOTOHa = ABBIXOL[a + EKI/IH maxs,
he . . hc
rac E(bOTOHa = hV =, ABLIXOL[a o thp - }\’_
A -
mo’
> KHHmMax = - = eU3an
2
4.1.5 [aBnenue cpera. [laBieHue cBeTa Ha MOJHOCTBIO OTPaXKAIOIIYIO
MOBEPXHOCTh U HA MOJHOCTHIO MOMIOUIAOILY0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 IImanerapHas Moaenb aToMa
422 [Toctynatsr bopa. U3ny4yenue u norsouieHrue GOTOHOB MpH Mepexoie
aToOMa C OJTHOTO YPOBHS SHEPTUU HA JPYTOM:
hc
hv,, = = |E, - E,|
mn
423 JInHenyaTele CIIEKTPBI.

CHCKTp ypOBHGfI OHCEPIruu aToMa BOAOpOaa:




_ —13,69B

E, ——> ,n=1,2,3,..
n
4.3 OU3NKA ATOMHOI'O SIJIPA
43.1 Hyxnonnas mopens siapa [eiizenOepra - MBanenko. 3apsig sjpa.
MaccoBoe unciio snapa. M3oTtomsl
43.2 PaamoakTBHOCTB.
A A4 4
Anbda-pacnan: z X—=,5 Y+ He,
bera-pacnan.
A A 0 ~
DIIEKTPOHHBIN B-pacman. ; X —,, Y+ e+V,.
. R_ AX A Y + 0 ~
[To3UTPOHHBII B-pacman . 7N LeTV,.
["amMMa-uznydeHue
433 _t
3aK0H paJMOaKTHBHOIO pacnana: N (t) =N,-27T.
[Tycts m - Macca pPaMOaKTUBHOTO BEIICCTBA.
_£
Torna m(t) =m, 2T
4.3.4 |Snepusie peakuuu. [lenenre u CUHTE3 SACp
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