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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBanusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromumxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOIX0/IA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3alMi MEXIPEIMETHBIX CBs3€d (U3UKUA C
€CTECTBEHHO-HAYYHBIMHM YYE€OHBIMH NpeIMeTaMu. B Hell onpenenstoTcs OCHOBHbBIE
ey u3ydeHus (U3MKU Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus, IIIaHUPYEMbIe
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIE, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3nKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (hpu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro nmpenamera « Ou3nkay 1mo rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpelIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmonib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTUN B c(pepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/1 B (GOPMHPOBAHUE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TIPHU BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kkypca pusuku 111 ypoBHS CpeHET0 00111ero 00pa3oBaHusl TTOJI0KEH
psI uaeh, KOTOpbIe MOKHO PACCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.



Hoesa eenepanuzayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJIOTMYECKUX MPHUIOKEHUNA U3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUSI PU3NYECKON T€OpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHULIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTEeMHO- e TENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESTEIbHOCTH O0YYarOUIUXCH.
J1i1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepedHe Ja0opaTopHBIX padOT, MPOBOAMMBIX s
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa3oBaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yesieTcs pEIICHNIO0 PACUETHBIX M KaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKoil MOAENbI0, TO3BOJIAIOIINE TPUMEHSATh W3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OIHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TPOLECCOB B OKpYXKarollen
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmiero o0pa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme Mo
¢$u3MKe YICHUYECKUX MPAKTUIECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHUE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (opMupoBaHHE YMEHUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3nyecKuX 3HaHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei oOecrednBaeTCsl pEIIeHHeM CIEeIyIOIMNX 3a7ad B

npouecce U3ydeHus Kypca GU3MKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuOOpETEeHNE CUCTEMbI 3HAaHUH 00 001X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS JUIs
OOBsICHEHUsI (PU3MYECKHX SBJICHUM B TNpUpPOAe M JJIA IPUHATHSA
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3INYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM JJIsi pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBojauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipensaraemplii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBENECHUsT J1a0OPaTOPHBIX PabOT M OMBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIUXCS.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (U3NYECKUX SBICHUNA U TMpoiieccoB. HayuHble TUIMOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpPMUPOBAHUU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, TIyTH U MepeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeiHoe nBrkeHue. J[BUKeHnEe MaTepUaIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIBL30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTABHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopusie pabomol

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa aiis
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CkoiibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO Ocu BpaumieHus. llnedo cunel. Ycnosus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenue aBmxeHust Opycka Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MeXaHuKe

NMnynbc MartepuaibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTUA. [TorennumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIMaNbHAS SHEPTHs Tela BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATBEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKECHUSI PE3UHOBOIO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACabHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIONINE UCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpruss TEpMOJIMHAMHUYECKOU
CUCTEMBI U crIOco0bI €€ n3mMeHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIO0THI pH TEIJIONEpeaaye.

[Tonsitue 00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. [ 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtMoCTh PO1IECCOB B MPUPO/IE.

TeruioBpie  mamuHbl.  [IpuHOWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIUIOBBIX MamHax. Kodp@uIMeHT Mmoie3Horo
nericTBus TemioBod MmamuHbl. I{ukn KapHo m ero ko3pduimeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHUYecKue yCTpoWCTBA H NPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUICOIEMOHCTPAIIHS).

N3meHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT N0 a11abaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HackllmieHHbId map. YaelbHas TemioTra
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBinenue u
KpUCTaJIM3alus. Y IenbHast Teriora miasineHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npyu moHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnexTpuzanus Ten. JNEeKTPUIECKUil 3aps. JIBa BU1a 3JEKTPUUECKUX 3aPSAI0B.
[IpoBOIHMKM,  JMAIEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHocTh  anmekTpudeckoro mnoiid.  I[IpuHuumn



CYNEPHO3ULIUNA DIEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun anekrpoctatTudeckoro nmojs. [lorennuan. PasHocTh mOTEHIHAIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DBJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3IIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJICHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHune 3eKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TAapaIEIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma /71 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIN U0/,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenne amexTpoiusa.

MesxknpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3auueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKAs  JUCCOLMALINS,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), IBUTaTelb BHYTPEHHEIO
cropaHusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUJIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, ANEKTPOHArpPEBATEIbHbBIC npuOOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWH. [[pUHIMI Cyneprno3nIny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKIMM. KapTuHa NMHUM MAarHUTHOM HWHIAYKLIHUM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOIO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SBneHue ANEKTPOMAarHUTHOM WHAYKIUU. IloTOK BekTopa MarHUTHOU
WHAYKIUU. OJIEKTPOABIDKYIIAs Cujia HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKUMHU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmopeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHuTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumona, vacrtora, amrumryga u $aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEeOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojieOaHusX. BhIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBanue MEpEMEHHOTO TOKA B LIEMN U3 NIOCIE0BATENBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
NnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEJIIOMIICHUE, Moygpu3anus, Judpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIxana 3IeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoGmromnieecs Ten0 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4aCTOTON KOJIECOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHUE,
noJisipu3anus, tudpakuus, uHTepdepeHITHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IMOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE pacCTOsIHUE
U omnTHYecKasi cuia TOHKOW JuH3bI. [locTpoenne n3o0paxeHuil B cOOUparOmuX u
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOJEHHWS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas peméTka. YcaoBUE HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzamnus cBera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIIEHUE CBETA.
OnTuyeckue mpuodopHI.

[lonHOE BHYTpEHHEE OTpakeHUE. Moenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

Habmronenne natepdepeHInm cBera.

Hab6mronenune nudpaxium ceera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Toy4yeHue cexkTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne nokasaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpALCHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €T0 YACTOTON. DHEprus
U UMIyJbC (POoTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dboTtoaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHHYecKue YyCTpOICTBA M MPAKTHUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mozpens aroma. [locrynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CroHTaHHOE U BBIHYXICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeneneHnio coctaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnan. ODIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AEP.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl M TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBMOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIILHOCTU. BHYTpeHHEE CTpOEHHE



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMM CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006m1a. Pazberanne raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MATILHOM M ATUUYECKOU cepax NesaTeIbHOCTH YeI0BEKa, POJIb U MECTO (PM3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKONU TEOPUU B
dbopMHUpOBaHUYU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie noHsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIIb, U3MEpPEHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTALTUNIECKON PEeETKH, CIEKTPATIbHBIA aHAJH3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBECYECKHMX T'yMaHHUCTUUYECKUX M
JIEMOKPATUYECKHUX IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPaxIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aMMOJICHCTBOBATH C COIMAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN I'PaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEero (pu3n4ecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ100aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOCKTHYIO M UCCIEA0BATENbCKYIO IESITEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOSITeIbHO  (OPMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MpPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEeATeIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaEMbIX
bu3NYEeCKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.
Ba3oBbIe ucciaeaoBarebCcKHe 1eHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyeckoil HayKu;



BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKOW U MPOSKTHON AESITENbHOCTH
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIlIeHUs, HaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMIHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0e3011acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MHPOPMAIIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJIATH OOIIEHNE Ha YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboTHI;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C y4éTOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Y4YacCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOH paboTHI,

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETUYCCKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKEeHNE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JAacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENILHOM  pediaekcun KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3yiIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce moCcTrKeHUs THYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, TIPEAIOIar afOIIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHXKEHUIO EIH U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIl M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K xoniy o0yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MOIEICH:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3aaay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TeJ, JBHXKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHHE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHNUE, KOHJCHCALUS, IUIABJIICHUE, KPUCTAJIM3AalWs, KHUIEHUE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUS Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIIYJIbC TE€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
bu3MYeCKUl CMBICT HMCIOJB3YEeMbIX BEJIMYMH, WX OO0O3HAUCHUS UM €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIrusl XaOTUYECKOTO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIA, TOTEHINA, PA3HOCTh MOTECHIMAJIOB;
IpU ONHCAHWM TPABHJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYECHMS] W EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAaHHYIO0 (PU3UYECKYIO BEJIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONIB3YS (PU3UYECKUE
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAaHWYECKOM DJHEPIuM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MAINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCIEJIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBaTh MpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYAOBaHUS, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
(GuKcHpoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PM3NYECKUX BEJTUYMH B BUE
Ta0IHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTro »HKCIIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhlEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCITOJIb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbu3uYECKHe ABIICHUS,

UCIIOJIb30BAaTh MTPU PEIIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHONM HMH(GOPMALMK, MOJYYEHHOM W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpee;



paboTaTh B TIpYINNE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMATBHBIX PpOJEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO paCHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K koHiy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOH KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIEH, IEJIOCTHOCTh M €IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHUS M3YUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPHU PEUICHUU (PU3HMUECKHUX
3a/ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAUHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpPAaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3IMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIE SIBICHUS (TPOLIECCHI), HUCIONB3YsSd (PU3NYECKUE BEIUUYHMHBI:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHIYKIHUS MAarHUTHOrO TMOJs, cuia Ammnepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYIIKH, DHEPTUs JJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHul B KoJeOAaTeIbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIECKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBLHO TPAKTOBATH (PUBMUYECKUI
CMBICII HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs W EAUHMIIbI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUHAMY,

ONMCHIBATh H3YUYCHHBIC KBAHTOBBIC SBIICHUS H MPOLECCHI, HCIOJIb3Ys
bu3nYecKrue BEJIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



ATOMHBIX SI7IEp, TPU ONMUCAHWW TMPABUIBLHO TPAKTOBATh (DU3UYECKHUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIBLHOTO U MaPaJIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODWHIITeHHa mns gotorddexra,
3aKOH COXPAHEHHs DHEPruH, 3aKOH COXPAHEHUSI HMMIYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOr0 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TMOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300pa)KEHHE, CO37AaBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCJICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodiIeMy/3aady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUs, POBOJAUTH OMBIT U POPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIY4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBO/IBI TIO pe3yJibTaTaM UCCIIEIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIBCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
000py10BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3WYECKOM MOJIEIbIO,
UCITOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, POBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAyYHO-TIOMYJIIPHOM HWH(GOPMALMK, IOJIYYEHHON W3 pPa3IMYHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpEaE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PALMOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJI€KBaTHO OL[EHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
’ 8 yi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
UeKTpoCTATIKa 0 https:/m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuorexa [IOK
' pa3IM4YHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 1 1 3 bubnnoreka [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97c
5 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazaeny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

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

31 OCHOBBI crIeIIUAIBHON TEOpUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa [TOK




bu6mmoreka [IOK
4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngi;;f;;gﬁ?fmcgk
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;;fj;ggﬁfmcgk
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara nupposbIe

Tema ypoka Kontpoabusbie IIpakTnueckue p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE

padoThI padoThI
pecypcsl
®u3uka — HayKa O PUPOJIE.
e pup bubnunoreka LIOK
1 Hayunble MeTOABI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlEero Mupa
Posb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIF0IEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [IOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 CBoOonHOe majieHne. Y cKopeHue | bubnuoteka [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc

6 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bu6muoreka [JOK
JBIKCHHE https://m.edsoo.ru/ff0c372¢
KpuBonuneiinoe qBUXKEHUE.

7 JBr>keHre MaTepHaibHON TOYKH IO 1 bubmmorexa [TOK

p https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. NuepuuanbHble CUCTEMBI bubmmorexa [TOK
' p 3 https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipunmun
. bu6nmoreka [IOK
9 Cynepro3uiuu cui. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepralbHOW TOUKU

10 Tperuit 3akoH HeroToHa 1u1s Bbu6moteka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMupHoro taroreHus. Cuna

bubmuoreka [IOK
11 TskecTu. IlepBasg kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapduunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnorexka HOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTelIbHOE

14 JBUKEHHE a0COIIOTHO TBEPIOTO bubmmoteka IIOK
tesa. MoMeHT cuiibl. [liieuo cuiel. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBeCHs TBEPOTO Tea
NMitynbsc MaTepralbHON TOYKH,

s CHCTEMbI MaTEPUATIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE

16 PaboTa 1 MOIITHOCTH CUJIEI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUH

[ToreHuunanbpHas SHEPTUs.
[ToreHuunanbHas SHEPTUs YIPYro
neOpMUPOBAHHON MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M TIOBEPXHOCTH 3EMITH

[ToreHunanbHbIE U
HEenoTeHUMalbHble CUIIbl. CBs3b
paboThI HENOTEHIHATIBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

JlaGoparopHas paboTa
«HccnenoBanue cBa3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOH
SHEPTUU TeJla Ha TIpuMepe
pacTsHKEHHS PE3HHOBOTO KT'yTa

KonTponbHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep IBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHust ra3oB, KUIKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
«MccnenoBanue 3aBUCUMOCTH

MEXIy NapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0c511e

29

W3onponeccsl B M€aIbHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTno
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATBHOIO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI IpH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36




Terionepenaye. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLecCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoit I;aKOH bubmmorexa [IOK
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunnun nevictust u KIT bubnuoreka [IOK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOPHEPTETUKU
O06o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}llp ¢uznka. OCHOBBI bubmmorexa LIOK
yp ‘ https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKI
KoHTponbHas pabora 1o Teme
39 «MonpeK T HI:;I ¢uznka. OCHOBBI bubamorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubmmnorexka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAs 1 OTHOCUTETbHAS
41 BJIAXKHOCTH BO37yXa. HachlmeHHbIM bubmorexa HOK
Ayxa. Hackt https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmop(HbIe Te1a. AHU30TPOMIHUS
P ¢ P bubmuoreka [{OK
42 CBOWCTB KpHUCTaIIOB. JKuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuii3anusi.

bu6nmoreka [IOK

43 Y nenpHast TENI0Ta IJIaBICHHUS.
ACIBHAT TEHIIOTA TIABICHHA https://m.edsoo.ru/ff0c6708
Cy6numarnus
bub6 e OK
44 YpaBHeHuUE TEIJIOBOTO OaaHca nosmorexa [
https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUN
bu6nmoreka [IOK
45 3apsj. JIBa BUIa 3JEKTPUYECKUX
https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOIHUKH, TUDJIEKTPUKU U
P P bubnunoreka LIOK
46 MOJIYIIPOBOJJHUKH. 3aKOH
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS DJIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3akoH
. . bubnnorexa [IOK
47 Kynona. ToueuHbIl 3JIEeKTpUUECKUI
https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nosist. [IprHIMn cynepnosunun bubmmnoreka HOK
ANEKTPUYECKUX MoJeH. JInann https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpoCcTaTH4ecKoro
49 nons. ITorernman. Pa3HocTs bubmorexa LHOK
' . https://m.edsoo.ru/ff0c6£00
MMOTEHINAIIOB
TIpoBOAHHMKH U TUPIEKTPHKH B
50 3J'IpeKT OCTaTHYECKOM noI?le bubmorexa LHOK
P ‘ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. Bubmunorexa IHOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

DnEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa
JlabopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHUMI NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
arnmapara, CTpyHHOro NpuHTepa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMJIeHHE AJIEKTPOIPHUOOPOB

55

DIIEKTPUYECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1st
ydacTka 1enu

56

[TocnenoBarenbHOE, TapauIeabHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4yeHune cMenanHoro
COEZMHEHUS Pe3UCTOPOB

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOLITHOCTB JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne D/1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

0.5

bubnunotexa LIOK
https://m.edsoo.ru/ff0c7ae0




59

60

O06o0maromuii ypok
«DNEKTPOAUHAMUKAY /
Bcepoccuiickast mpoBepouHas pabota

:‘)J'IGKTpOHHaﬂ IMPpOBOAUMOCTD
TBépI[BIX MCETAaJIJIOB.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

3aBUCUMOCTb COIIPOTUBIICHUS
METAaJUIOB OT TEMIEpPaTypHI.
CBepXITpoBOIMMOCTh

62

63

64

65

66

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBoiHUKH, X COOCTBEHHAs U
MpUMECHas TPOBOINMOCTb.
CaoiicTBa p—n-Iepexo/ia.
[TonynpoBoaHUKOBBIE TPUOOPHI
DeKTpUYecKUil TOK B pacTBOpax 1
pacIuiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DIIEeKTPOIHN3

DNEeKTPUYECKU TOK B ra3ax.
CaMOCTOATENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Monnus. [1ma3ma

DnekTpuueckue npuOopsl U
YCTPOMCTBA U MX MPAKTUYECKOE
npuMeHeHue. [IpaBuiia TEXHUKH
0€301acHOCTH

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

67

KoHnTtponbHas pabota mmo Teme
«nekTpocratuka. [locTostHHBIN

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8a8a




3NeKTpUYeCcKuil Tok. Toku B
Pa3JIMYHBIX cpeaax»

68 PesepBHblit ypok. O6001maromumit 1 bubmmoreka [JOK
ypok 1o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
]
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
ITocTossHHBIC MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bu6mmoreka [IOK
BekTop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMM MarHUTHON UHAYKIIMU
MarauTHo€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabora «M3ydeHue

3 MarHIETHOIr)o HOJI')HI KaTYIHKI/Iy: 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha
MPOBOJIHUK € TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHnas pabota 1 1 bubnmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuorexa [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DJNIeKTpOMarHuTHasE MHYKIUS. |

IToTok BEeKTOpa MarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSiBJICHUS
3IEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTB. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEPrHsl
MarHUTHOT'O TOJISL KATYLIKU C TOKOM.
DJEeKTPOMarHUTHOE T0JIe

TexHu4eckue ycTpoucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarauTHoe 1I0J1€e.
DNEKTPOMarHuTHasE UHIYKITUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXaHUUECKHE
KosebOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue s3uepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJIeOaHMid Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHpIii KOHTYP.
CB0OOOIHBIE PEKTPOMArHUTHBIE
KOJICOAHUS B HI€ATHHOM
K0JIeOAaTeTbHOM KOHTYpE. AHAIOTHS
MEXY MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJeOaHUSIMU

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

15

16

17

18

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHyconaJIbHBIN IEPEMEHHBIN TOK.
MoniHoCTh IEPEMEHHOTO TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE
3HaYEHHE CUJIbI TOKA M HANPSHKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa MepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
bubmuorexa [JOK
21 CKopocTh pacupocTpaHEHUs U
https://m.edsoo.ru/ff0cca54
JMHa BoIHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI
2 3Byk. CkopocTb 3ByKa. ' poMKOCTB bubnnorexa [HOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX
. bubnuoteka [JOK
23 cBoiicTBa 1 ckopocTk. [Ikama
https://m.edsoo.ru/ff0ccfe)
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus
)5 KonTtponbhas padora «Konebanus u bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE
26 CBETa B OJJHOPOJHOM CpeEE. bubmuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

bu6mmoreka [IOK

27 OTpasCHIt CFeTa' Hocrpoetne https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIN yroa MOIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
IoKa3aTeist MPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B TuH3€e. PopMyria TOHKOU JTUH3HI. bubmorexa LHOK

https://m.edsoo.ru/ffOcddle

YBenuyeHue JuH3bI
JlaGopaTtopHast pabota

31 «HccnenoBanne cBOHCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CioxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «HabmroneHnue aucnepcun
CBETa»

3 WnTepdepennus cera. Judpakuus bubnnorexka [HOK
ceta. [{udpakimonnas pemeérka https://m.edsoo.ru/ff0ced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 1 yCIIOBUS UX O€30MacHOTO
MIPUMEHEHUS

36 I'panuibl MpUMEHUMOCTH bubnuoreka [IOK

KJIACCUYECKOU MEXaHHUKHU.

https://m.edsoo.ru/ff0cf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTH
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpPAIICHUE IJTUHBI
OHeprus U UMIYJbC
18 pensiTuBUCTCKON yacTulibl. CBs3b bubnnorexa [HOK
MAacChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponbHas padora «OnTuka.
39 OCHOBBI CTICIIUATIBHOM TEOPUH bubmorexa LHOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprus ¥ UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTkpeITHE U HCCIEN0BAaHNE
41 (I)OT(I?B(I)(beKTa Omnpiter A. T’ Bubnworexa LIOK
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnHmreitHa 11 porosddexra bubnmorexa LIOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdppexra
Jasnenne ceera. OnbiTol I1. H.
. bubnuorexa [JOK
43 JlebeneBa. XuMHYECKOE NEHCTBHUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
44 MPAKTHYECKOE MPUMEHEHHE!

dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Penrenue 3anau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE

46 Pezepdopna no paccesnuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas moaens aroma
bubmuoreka [JOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEpruu Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosHbI

49 ne bpoits. Kopriyckynsipao- bubnuorexa [JOK
BOJIHOBOM yasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyY€HHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmneiTet Pesepdopaa mo bubnuotexa [JOK
OIIPEEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYEHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3lydeHus. BiausHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3oTomnsl. Anbga-pacna. bubmuorexa [IOK
DIIeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMmma-u3nydeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

S nepublie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGieMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JSHEPIreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DyHaaMeHTaIbHbIE

B3auMoaencTBus. EAMHCTBO

(bu3nYeCcKOil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOTrO HEeba. Co3Be3usl, spKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHasi cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIEA0BATENbHOCTH. BHyTpeHHEE
cTtpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKIEHUU U
sBomonu CoJHIIa U 3BE3]

Mineynsiii [1yre — Hama
I"'anaktuka. Ilonoxxenue u IBMKEHHE
Counuana B I'anaktuke. ["anakTuKH.
UéEpHsbie IbIPHI B iApax rajakTUK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

Hepenrenusie mpo0ieMsl
ACTPOHOMHH

KoHnTpomnpHas padora «DI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06maromuii ypok. Posb
¢buznueckoit Teopun B
(bopMUPOBAHNUU TIPEJICTABICHUN O
buznyeckoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
bu3ruecKoit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBI ypok. MarHuTHOE 1oJie.
DIEKTPOMAarHuTHAs NHIYKIHS




PezepBHblii ypok. Ontrka. OCHOBBI

67 CHeualIbHOM Teopun 1
OTHOCHUTEIILHOCTH
Pesepnbiii ypok. KBanToBas ¢usuka.
bu6mmoreka [IOK
68 DJIEeMEHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 4 !







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemoHCTpUpOBaTH, Ha HpUMeEpax pojdb U MecTo (U3UKU B
10.1 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPa, B Pa3BUTHH

COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaabHas TOYKA, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKUU 3apsifi — MPH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpUH
CTPOCHMSI BeElIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOAHOE NaJieHHe
TeJ, JBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJECHCTBHUE TEI;
103 nupdy3us, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJ NpU HarpeBaHUU
(oxJIaXx/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IUIaBJI€HUE, KPUCTAIIM3alus, KHUIIEHHe, BJIaXKHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMSI ra3a NIpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSHHA rasa B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BH)KEHUE, HUCHOJIb3ysd (U3NYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJbHAsT HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIITHOCTh; TNPH ONHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, WX OOO3HAUYEHUS U EIUHUIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYHUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas »SHEPrus XaoTHYECKOIro
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
K02 (PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYCHUS M CIUHHUIbI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIUME JAHHYIO (QU3WYCCKYI0 BEIHYHUHY C

JIpYTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOoe  II0JIE,
HaNpspKEHHOCTh I0JI, MOTEHLMANl, Pa3HOCTb IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(opMyIIbl, CBSA3BIBAIOLIUE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaAJTU3UPOBaTh (PU3UUYECKUE TPOLECChl U  SBJICHUS, HCIONb3YS
(¢u3nyecKue 3aKOHbl U MPUHIUIBL 3aKOH BCEMUPHOTO TIAroTeHus, I,
IT u III 3axonb! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUsA MHEPLUMAIBHBIX CUCTEM OTCYETA; MOJEKYISPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpPEeIHEW KMHETHYECKOW SHEpPruM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoil, MepBbId 3aKOH TEPMOJNHAMUKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsina, 3akoH Kyiona; mnpu sTom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOE

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIU4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIF30BaHUS B IIOBCEIHEBHOM JKHU3HHU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3HMUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOopMyIUPOBATH NMpo0iIeMy (3a7ady) U TUIIOTE3y yueOHOTo
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEI0BaHUs

10.12

10.13

10.14

CobOmtogate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpPH  MPOBEICHHU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYI0BaHUS

Pemartp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (hHU3MUECKOIl MOJETBIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbI, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJYYEHHOTO

3HA4YCHUs1 (PU3NIECKOI BETMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp30BaTh MNpu pelIeHWH Y4YeOHBIX 3a3Jady COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUPOBAHHSA,
MHTEpHpeTalliyi M MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TOMYJISIpHON
MH(pOpMaLKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apyOEKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JuId  oOecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPONCTBaMH, JJs COXpaHEHHS
310pOBbsl M COOJIOIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyniie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palHOHAIBHO  pPaCHpelnessTh

0053aHHOCTU U IUIaHUPOBATL ACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKAO0r0 U3 YYACTHUKOB

TPYNIBL B PEeLICHHE pACCMATPUBAEMON TPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUYECHHBIX (PH3UUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 33aKOHOB JJICKTPOJUHAMUKHA ¥ KBAaHTOBOW  (DU3UKU:
AIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHMUTHOE  JICWCTBUS  TOKAa,  B3aWMOJICHCTBHE  MAarHUTOB,
DIICKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIIOJIS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KOoJIeOaHUsT W BOJHBI, TNPSMOJMHEWHOE pPACIpOCTPAaHEHHE CBETa,
OTpakeHHe, TNpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
MOJIIpU3aIUs CBETA, AUCIIEPCHUs cBeTa, GoToAIeKTpudeckuil 3hdext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHHE JMHEWYATOTO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAss W HCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnucelBaTh U3YYEHHbIE CBOICTBa BelECTBA (AJIEKTPUYECKUE,
MarHMTHBIE, ONITUYECKUE, DIIEKTPUUECKYIO IPOBOIUMOCTb PA3INYHBIX
Cpel) M DJEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCHONb3Ys
¢busznyecKkue BENUYMHBI: OJJEKTPUUECKUH 3apsj, cuila ToOKa,
AIIEKTPUYECKOE  HAMpSKEHHE, DBJEKTPHUUECKOE COMPOTUBIICHUE,
pasHocTh noteHuuanos, I/C, paboTa Toka, HHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIla, MHIYKTUBHOCTb KaTYIIKH,
SHEPrusl JIEKTPUUECKOr0 M MarHUTHOTO MOJEH, mepuoa U 4acroTa
Kosie0aHui B Kose0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B Ipoliecce

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HayYeHUsT U CIAWHUIBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAIOIINEC

JaHHYI0 (PU3UYECKYIO0 BETUYUHY C JPYTMMH BETUUMHAMU

OnuceiBaTh  M3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (OTOHA,
[IEpHOJI II0JIypaciajia, 3HEPrusl CBA3M aTOMHBIX s/1ep; IPU OIIMCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEIMYUHY C JPYTUMH

BEIWYMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (U3MYECKHE TPOLECCHl M SBJICHUS, HCHOJIB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO UM MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JI€KTPOMAarHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOTO pacpOCTPaHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
doroadexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsjia, 3aKOH
COXpPaHEHHs MaccoBOrO 4uciaa, MHocTyndarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pachajga; MpH JTOM pPa3IndaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BIPAXKEHHUE U YCIIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa HWHAYKIUU MArtuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTtpouTh ¥ ONUCHIBATH HM300paKEHHE, CO37aBAEMOE€ TUIOCKHM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBJICHUI
U IIPOLIECCOB € UCITOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3ToM (GOpMYIHPOBATE IPOOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000pyI0BaHNsl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBiITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEPEHUs U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

WccnenoBath 3aBUCUMOCTH (PH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUN; NPU OSTOM KOHCTPYHMPOBaTb YCTaHOBKY,




(buKCUpoBaTh pe3yibTAThl MOJYYCHHOH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOIHI U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaeca0oBaHus

11.12

11.13

CobOmoate mpaBuia 0O€30MACHOTO TpyAa TMpPU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIeI0BATEIILCKOW U TPOSKTHOM ICATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

Pemate pacu€THble 3aa4M ¢ BHO 33aJaHHOUN (HU3NYECKON MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U TPHUHOMWIILI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYIIbl, HEOOXOANUMBIE IS €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATHL PCAJIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

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

11.15

Vcnonb3oBaTe MpU pelleHUH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOIMHU JJIsl IMOUCKA, CTPYKTYpPHpPOBAHUS,
MHTEpIIpETallMi U IPEICTaBICHUS Yy4eOHOW M HAy4YHO-IOMYJISIPHON
uH(pOpMaLKH, [TOJIyYEHHON U3 pa3IMYHbIX UCTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACWCTBUS MAIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HHU

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

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU IS oOecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHHYECKUMH YCTpOMCTBaMH, sl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTUYECKOTO IOBEJICHHUS B
OKpY’Karollen cpeze

PaGotaTh B rpyImme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PAlUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH H  IUIAHUPOBATH JICATETHHOCTh B HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka O npupoxae. Hayunbie
METO/1bl I03HAHUS OKpYsKaromero Mupa. Poip
JKCIIEPUMEHTA M TEOpUUM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKeE

MopnenupoBanue ¢GU3NYECKUX SIBICHUH U
MIPOLIECCOB. Hayuneble TUIIOTE3BI.
Ou3nyecKkue 3aKOHbI U TeOopuH. [ 'paHUIIBI
IIPUMEHUMOCTH bu3naeckux 3aKOHOB.
[Mpunnun cootBerctBua. Pomb u  Mecto
¢u3nkn B (QOPMHPOBAHWU COBPEMEHHOM
HAy4YHOW KapTUHBI MHUpA, B MPAKTHYECKON

NESITENbHOCTH JIIOEN

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

#i#HPari#KMHEMATHUKA

MexaHn4deckoe JABWKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOT'O

nerxkeHus. Cucrema orcuéra. TpaekTopus

Ilepemerienue, CKOpoCTh (CperHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHE
MaTepUaIbHOU TOYKH, UX MPOEKIMH HA OCH
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLIEHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOPEHMUH, NyTM W IEepeMElICHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




514 CBoOonHOe maneHue. Y CKopeHue
o CBOOOIHOTO MaIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
NBIDKEHUE  MATEpPUAIbHOW  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHu4yeckue  yCTpOMCTBA:  CHUAOMETP,
2.1.6 JBUKEHHE CHapsIOB, LIEMHBIE M PEMEHHbBIE
nepeaadn
IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOUIEHUS MEXAY MyTsMU,
IIPOMJICHHBIMHU TEJIOM 3a IOCJIEI0BATEIbHbIE
517 paBHbIE  INPOMEXKYTKM  BpPEMEHU  IpHU
o PaBHOYCKOPEHHOM JBM)KEHHUU C HadaJbHOU
CKOpPOCTBbIO, paBHOM Hymwo. H3ydyenue
JBUKEHMSI IIApUKa B BA3KOM JKHUIKOCTH.
N3yyenne nBmwKeHUs Tena, OPOLICHHOTO

TOPHU30HTAJIBLHO

#HPari#H## IMHAMUKA

IIpyanun  otHocurenbHOcTH  ['amumies.
221 IIepBeii 3axkoH HeroTona. MHepunanbHble

CHUCTEMBI OTCUETA

) Macca tena. Cuna. IlpuHnuun cynepno3unnuu

CHUJI

29 Bropoii 3akoH HproTOHa 111 MaTepHanbHON

593 TOYKH B HMHEPIHUATbHON cHUCTeMEe OTcuéra
(UCO). Tpernit 3akon HeroToHa mis

MaTCprUaJIbHBIX TOUCK

3akoH  BceMupHoro Tsarorenus. Cuna
224 TsokecTu. IlepBasi kocMuueckas CKOPOCTb.

Bec tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  IOKOS.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaH_[eHI/IH.
[Tnedo cuibl. YcitoBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

229

2.2.10

TexHudeckue yCTpOMCTBA: IOALIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

[IpakTuueckue paboTsl. M3yuenue nBuxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBMeM Heckonbkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JnehopMuUpyeMor TPYKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JedopManuu.
Hccnenosanue yCIIOBUM paBHOBECHs

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPAIICHUA

#HH#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUadbHBIX Todek. MMmynbc cuiibl u
N3MEHEHHE UMITYJIbCa Tella
532 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHUE
233 Pa6ora cubl
234 MOo1HOCTb CHIIBI
535 Kunernueckass  sHepruss  MaTepuanibHOU
o TOYKH. Teopema 0 KHHETUYECKON SJHEPTUN
[TorenunaneHas sHeprus. IloTeHnmanbHas
036 SHEprus yIpyro nepopMUpPOBaHHON

npyxuHbl. [loTeHnmanpHas HHEprust Tena

BOJIM3HU MOBEPXHOCTHU 3emiu




HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXpaHCHHUS
MEXaHUYECKON IHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

3.9 TexHu4eckue yCTpONCTBA: IBUKCHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIA TUCTOJIET

[Ipaktrueckue paboThl. M3ydeHue CBs3M

53,10 CKOpPOCTEM Tel IMpU HEyNpyrom  yiape.

HccnenoBanue CBs3M pa6OTBI CHJIIBI C

H3MCHCHHEM MEXaHMYSCKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
##H#Par####OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHbBIE ~ TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

nu B331/IMOI{GI710TBH$I qacTull BEIICCTBA

3.1.2

Mopgenu CTpoeHUsI Ta30B, KUIKOCTEH U
TBEPABIX Ted U OOBSACHEHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.1.3

3.1.4

Macca wmonekyn. KomnuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [1lkama temneparyp Llenscus

3.1.5

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAIBHOI'O I'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON JHEpPruu TEILIOBOI'O
IBKeHUs vactull rasa. Illkxana temmneparyp

KenbBunua

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA




3.1.8

I"a3oBble 3akoHbI. 30mporieccsl B HeanbHOM
ra3e ¢ MOCTOSIHHBIM KOJINYECTBOM BEILIECTBA:

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3MepeHnue macchel
BO3/lyXa B KJIaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHHSI Pa3pPEKESHHOI'O ra3a

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepmoauHamuueckass cucreMa. BHyTpeHHsS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHU S

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

324

Buapl Tersonepenayu: TEIIONPOBOIHOCTb,
KOHBEKIIHSI, H3Ty4eHue. TerioéMKOCTh Tena.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

IIepsbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEPBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

325

TenmoBble MammHbl. [IpuHOMOBL HECTBUS
TEIUIOBLIX MaIuH. [IpeoOpa3zoBaHus sHeprun
B TeioBbIX MammHax. Koadduument
none3Horo geiictBus (mamee —  KIIM)

terioBoi MamuHkl. [{uki Kapro u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  nmBHUratenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckune YCTpOMCTBA: J(BUTaTENIb
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAUJIbHUK, KOHAUITHUOHED




33

4.1

3.2.8

[IpakTnueckue paboThI. N3mepenue

yAEIbHON TEMI0EMKOCTH

#H#H#Par###AI'PEI’ATHBIE COCTOSHIMA BEHIECBA. ®A30BbIE

I[NEPEXO/bI

3.3.1

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenuwe. YjaenbHas TeruioTa
mapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHsIi nap

3.33

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU3OTPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

CoBpemeHHbIE MaTeprallbl

3.3.4

3.35

3.3.6

[InaBnenve u KpuctauMzanus. Y elbHas
TeruioTa muasieHus. Cyonumanus
YpaBHeHHe TEII0BOro 6anaHca
TexHuyeckue YCTpONCTBA: TUTPOMETP U
MICUXPOMETP,  KJIOPUMETP,  TEXHOJOTUU
MOJIyYEHUSI COBPEMEHHBIX MaTepUajIoB, B TOM

YHCJIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’)KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
###HPar#t## O JIEKTPOCTATUKA

4.1.1

4.1.2

OnexkTpuzauust Tel. ONEKTPUYECKHH 3apsi.
J1Ba BUJIa BJIEKTPUUECKHX 3apsI0B
IIpoBoHUKH, JURJICKTPUKA U

MOJYTPOBOTHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiicteue 3apsanoB. 3akon Kymnona

Onexkrpuueckoe  mnose.  Hampsok€HHOCTB

3JIEKTPUYECKOIO TI0JIAL. [TpuHIMN




4.2

4.1.6

cynepno3uiuu. JluHuM  HANPSHKEHHOCTH
3JEKTPUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh OTEHIINAIOB

4.1.7

HpOBO,IIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaH

IIPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

4.1.9

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE ANIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX
VYcnoBusi  CymIeCTBOBAaHUSA  MOCTOSIHHOTO
4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUYECKOE COMPOTUBJICHUE. Y IeThHOE
o CONPOTHUBIIEHUE BEILIECTBA
424 [TocnenosarensHoe, napajuiebHOE,
o CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE  COMNPOTUBIECHUE HCTOYHHKA

ToKa. 3akoH OMma s NOJHOW (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

4.2.9

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPIBIX
METAJJIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
METaJIOB oT TEeMIIepaTyphl.

CBepXnpoBOIUMOCTD

DJIeKTpUYECKUi TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoiHUKHU. CobcTBeHHAS u
pUMecHast POBOANMOCTD
II0JIyIpOBOIHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCoLaIus.

DIeKTponn3

DNEeKTPUUIECKUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATEIHEHOTO

pazpsna. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,
JJIEKTPOHAr pEBATEIIbHBIE npudopHl,
3JIEKTPOOCBETUTEIILHBIC puoopsI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKyyMHBIN
MO, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Anoa, ralbBaHHUKa

[IpakTnueckue paloTHI. Nzyuenue
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DOJIC uCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpoTusienus. Habmronenue

QJICKTPOJIMU3a

11 KUIACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTAa

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUSA

4

OJIEKTPOAMHAMUKA




4.3

#HH#HParH#MATHUTHOE I10JIE. ODJIEKTPOMAI'HUTHA A

4.3.1

HMHAYKINA
IlocTtosHHble MarHuThl. B3aumoneicTaue

IIOCTOSAHHBIX MAarHuToOB

432

MaruauTtHoe 107€. BeEKkTOp MAarHUTHOMN
nHaykuud.  IlpuHnun — cynepnosunun.
JIuaum MarnutHOM MHAyKuMHM. Kapruna
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MAarHuToOB

433

434

MarsuTtHo€e I0J€ NPOBOJHHUKA C TOKOM.
Kaptuna nuHMiA 1015 JUIMHHOTO MPSIMOTO
IIPOBOJHUKA U 3aMKHYTOT'O KOJBLEBOTO
IIPOBOJHMKA, KaTyHIKM C TOKOM. OIBIT
Opcrena. B3aumoseiictBue npoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJb U HallpaBJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, €€ wmonyib |
HampaBieHue. JIBuKeHUe 3apsKeHHOM
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunbl Jlopenia

SIBneHune ANeKTPOMArHUTHON UHAYKIIMU
[ToTok BekTOpa MarHUTHOM MHAYKLIUH
SOJIC WHYKIHUH. 3akoH

3JIEKTPOMAarHuTHOM MHAyKunn Papanest

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
UHAYKIUM B IMPOBOJHUKE, IBHXKYILEMCS
MOCTYTATENIBHO B OJTHOPOZHOM

MAargomMTHOM IIOJIC

4.3.10

[IpaBuio Jlenna

4.3.11

4.3.12

NHIyKTHBHOCTS. SABnenue
camounaykiuu. 3/]C camonHIyKIuu

3HepPH}I MAaroiuMTHOr0O IMOJIA KaTyliKu C

TOKOM

4.3.13

DNEKTPOMArHUTHOE TT0JIe




TexHudeckue yCTPOMCTBA: IIOCTOSTHHBIE

MarHMThl, ANIEKTPOMArHUTBI,
4.3.14 JIEKTPOJIBUTATEb, YCKOPUTEIH
JIEMEHTApHBIX YacTHUll, WHAYKLHUOHHAs
neyb
[IpakTuueckue  pabOTHI. N3yuenne
MarHuTHOIO TMOJI KaTYIIKH C TOKOM.
43,15 HccnenoBanue AEUCTBUA  IOCTOSTHHOTO

Mar"gura Ha pamMKy C TOKOM.
HUccnenosanue SIBJICHUS

SHeKTpOMaFHHTHOﬁ HHAYKIOHUU

KOJIEBAHUMA 11 BOJIHBI

#HHParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHast cucrema. CBoOOnHBIE
KoJjieOanus. ['apMoHMYecKue KosieOaHus.
[lepuon, wacrora, ammumTyga u ¢asa

KoyieOaHuit

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIA MasTHUK. MareMaTn4ecKui

MasATHHK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe u IUHAMHWYECKOE

OIMCAaHME KOJIeOaTEILHOIO JABHIKCHUA

[Ipespamenue SHEPrUU npu
rapMoHMYeckux  koneOaHusix.  CBs3b
aMILTATY/IbI Kose0aHui HCXOJIHON
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHul eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiii  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaJbHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHarorusi MeXIy MeXaHHYeCKUMH |
JIEKTPOMArHUTHBIMH KOJIEOaHUSMU.

®opmyna Tomcona




5.1.6

5.1.7

3akoH COXPAHCHUS SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BriHyX1eHHBIC MEXaHUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BreinyxneHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CuHHYCOUAANBHBIN

MEPEMEHHBIN TOK.

Mo1mHOoCTb [IEPEMEHHOT0 TOKA.
AMIUITUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSAXKCHUA

Tparcdopmarop. IIpousBoxactio,
nepeaaya v moTpedieHHe dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MIPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUU.
Kynerypa HCIIOJIb30BAaHUS

QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ KHN3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaavd

[Ipaktuueckne pabotel. MccienoBanue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpysa. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COECTMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U

pesucropa

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHUS

pacnpoctpanenus. Ilepumon. CxopocThb

5.2 521 pacnpocTpaHeHusT M JUIMHA  BOJIHBL.
[Tonepeunsle ¥ MPOIOIbHBIE BOJTHBI

529 ###Par### ntepdepenus u tuppaxius

MEXaHHNYECCKUX BOJIH




523

524

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3ByKa.

BricoTta Tona. TeMOp 3Byka

DNEeKTPOMarHUTHbIE  BOJHBL. Y CJIIOBHS
M3JIY4eHHUS! AJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuentanus BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uHTepdepenuuns. CrkopocTb

OJICKTPOMAardiuTHBIX BOJIH

[lIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIMIBI PAagWOCBI3U U TEICBUICHHS.
Paguomokanus. DIIeKTPOMarHuTHOE

3arpsI3HEHUE OKPYXKAIOLIEH CPeIbl

5.2.8

TexHu4eckue yCTpOHCTBA: MYy3bIKAJIbHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JUAarHoCTHKa B TEXHHUKE W MEIULUHE,
pamap, paguONpPUEMHHK,  TEIEBHU30D,

aHTeHHa, Tenedon, CBU-neun

5.3

##PartH##OII TUKA

5.3.1

5.3.2

533

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B ONHOPOAHOM cpene. JIyd ceera

OtpaxeHne cBeTa. 3aKOHbl OTPaKEHHS
cgeta. [locTpoenre n300pakeHui B TTIOCKOM
3epKaje

[Ipenomnenue cBeta. 3aKOHbBI MPETOMIIEHUS

CBCTa. AOCOIIOTHEIT IIOKa3aTcjib

MIPEIOMIICHHUS

5.34

[TormHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroy MOJHOTO BHYTPEHHETO

OTpaKEHUS
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5.3.6

5.3.7

Hucnepcuss cBera. CIlOKHBIA COCTaB

Ocnoro ceera. Llser

Cobuparoliiue u paccerBarolIne JIUH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300paskeHH B
coOMparIIUX U PACCEUBAIOIINX JIMH3AX.
@opmysia TOHKOM JIMH3BL. Y BEIUYECHHUE,

aBaeMoe€ JUH30H1

[Ipenemnst MPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Wnutepdepentms  cBera. KorepentHbie
UCTOYHMKM.  YCIOBUS  HAOMIOACHUA
MaKCUMYyMOB 51 MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX

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

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakaus  ceera. JudpaknmonHas
peméTka. YcnoBue HaOMIOIEHUS TIIaBHBIX
MaKCUMYMOB npu naJIcHuN
MOHOXPOMAaTHIECKOTO CcBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

[Monspuzanus cBera

TexHuyeckue yCTpOWCTBA: OYKH, IyMa,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKpPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakioHHass — peméTka,

TOJIApOn

[Ipaktuyeckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynmater TEOPUH

OTHOCHUTCIIBHOCTHU! HWHBAPUAHTHOCTD




MOAYJd CKOPOCTH CBC€Ta B BaKyyMcC,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.

6.2 3aMmelsieHUe BpPEMEHU U COKpaIleHUE
JUINHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C SHEPrued M HUMITYJIbCOM
6.4 CBOOOJHOW YaCTULBL. DHEPrus IOKOS

CBOOOIHON YaCTHUIIEI
KBAHTOBA ®HU3UKA
HHPar###DJIEMEHTBI KBAHTOBOWM OITUKU

®otonbl. Popmyna Ilnanka cBs3u
7.1.1 sHepruM (POTOHA C €T0 YaCTOTON. DHEprus

1 UMIyJbC POTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dbororddekra. Onbiter A.I'. CroneTona.

3akonsl hoTorddexTa

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dboroadpdekra.  «KpacHas  rpaHuUIA»
dboTorddexra
7.1.4 Hasnenune ceera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHYECKOE JEHCTBHE CBETA

TexHuueckue ycTpoiicTBa: (POTOIEMEHT,
7.1.6 ¢dboTonaTuuK, COJIHEYHas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccneqoBaHno CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

Iloctymater  bopa.  M3znyuenue wu
norjouieHue (OTOHOB TpU TEpeXoe
7.2.2 aTroMa C OJHOIO YPOBHS JHEPIrUHM Ha
apyroii.  Bugsr  cmektpoB.  Crnektp

ypOBHeﬁ SHEPIUU aToOMa BOAOpOJa




7.3

7.2.3

7.2.4

BosiHoBBIE cBoOlicTBa yactul. BosHbl ae
Bbpoitss. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Jludpakiuus >IEeKTpOHOB Ha

Kpucrajuiax

CroHTaHHoe U BBIHY)XXICHHOC U3TYUYCHUC.

YCTpoiicTBO M PUHIIMIT pabOTHI J1a3epa

7.2.5

TexHudeckue ycTpoucCTBa: CIEKTPAIbHbIN
aHanu3 (CIIEKTPOCKOI), Jlazep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN

QJICMCHTAPHbIX YaCTUII

OTKpbITHE PATHUOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompeneneHuio cocraBa
paaroakTUBHOTO u3nyueHus. CBOMCTBa
anb(da-, Oera-, raMMa-u3JIyqdeHusl.
BnusHue pagroakTUBHOCTH Ha KHUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsn siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue.  3aKOH  PaJUOAKTUBHOIO

pacmaga

7.3.5

3HCpPH}I CBJA3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

7.3.7

SAnepuble peakuuu. JlenmeHue M CHHTE3
A1ep
Snepusiii  peaktop.  TepMosnepHbli

cunte3. [IpoOiembl ¥  MEPCHEKTUBBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTUKU. OKOJOTHYECKUE

ACIICKThI H,I[GpHOfI OHCPICTUKHU

DneMeHTapHble  4acTUllpl.  OTKpBITHE
II03UTPOHA. @DyH1aMEHTAIIbHbIE

B3aUMOJICUCTBUA

TexHuueckue yCTpOICTBA:  JO3UMETD,
Kamepa BuWibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6oM0a

[Ipaktrueckue padotel. HccnenoBaHue
TPEKOB YaCTHI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHOro Heba. Co3Besmus, sipKkue

3Bé3,I[LI, IIJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIBI. IImaneThI-TUTaHTHI n ux
CIIYTHUKH, KApPJIUKOBBIC ITJIAHCTHI. Maribie

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

Coname, d¢orochepa u  armocdepa.

ConHeuyHast akTUBHOCTD
Hcrouynuk sneprun CosHua u 3BE371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaflycC, TEMIIEPATypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAIBHBIA KJIACC — CBETUMOCTB.
3BE3pl IVIABHOM  IOCIIEAOBATEIBHOCTH.
3aBUCHMOCTb «Macca — CBETMMOCTbY» JUIS

3BE3/] TIIABHOM ITOCICA0BATECILHOCTH

8.6

8.7

#H##Par###BHyTpeHHEE CTpOEHHE 3BE3.
CoBpemeHHbIE IIPEJICTABIICHUS 0
MIPOUCXOXKIAEHNH K 3Boimonnn ConHoa u

3BE31. DTanbl )KU3HU 3BE3T

Mineunsiii Ilyte — Hama TamakTuka.

CnupaneHasgs  cTpykTypa  l'anmakTukwy,




8.8

pacnpeneneHue 3BE3N, rasa M IbUIA.
Ilonoxenne wu naBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TamaxTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B AAPAX TAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akoH XaOOma. Pa3Oeranume rajgakTuHK.
Bospact u paguyc Bcenennoit, teopus
Bonbmioro B3peiBa. Mojenb «ropsideit

Bcenennoi». PennkroBoe usinyuenue

8.10

MacmrabHast  ctpykrypa  BceneHHoil.
Meraranaktuka. Hepeménnbie mpoosiembl

aCTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

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

» ®usuka. 11 knacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [TlapdpentreBoii H.A. AknimonepHoe o61ecTBo «31aTenscTBo

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Meroanueckue mocobus u pekomenaanuu. — URL: https://edsoo.ru/mr-fizika/
Metonunueckue BuAeOypokH (B ToM ymcie mo ¢usnke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

Metoauyeckre THTEPaAKTUBHBIE KEUCHI: CIIOAKHBIE BOITPOCHI MPEIOaBaHUS
y4eOHBIX MpeaMeToB (B ToM ymcie 1o ¢pusnke). — URL:
https://edsoo.ru/metodicheskie_kejsy/

Meronnueckue cemuHapsl / @usnka. — URL:

https://edsoo.ru/metodicheskieseminary/ms-fizika/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK



®uzuka: 10 kiacc: https://m.edsoo.ru/7f41bf72

®usuka: 11 kmacc: https://m.edsoo.ru/7f41c97¢
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