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HOACHUMTEJIBHAS 3AIITMCKA

[Tporpamma o ¢gusuke 6a30BOT0 YPOBHS HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHMU K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTEeNbHOW MPOrpaMMBl,
npencrasieHHbix B @I'OC COO, a Taxke ¢ yu€rom ¢enepanbHoi pabodeld mporpamMMbl BOCHHUTAHUS U
KOHIICTIIIMH TPENoaBaHus yaeOHoro nmpeamera « Pusznkay B 00pa3zoBaTeIbHBIX opraHu3anusax Poccuiickoit
®denepanuu, peaau3yonX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMEI.

ConeprkaHue IporpaMMsl 1o (pu3KKe HaIpaBIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOIN KapTHHBI
mupa obyqaromuxcst 10—11 knaccos npu oOyueHnn ux (puzruke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-
nesATeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedboBanusm DPI'OC COO «
[UTAHUPYEMbIM JIMYHOCTHBIM, TIPEIMETHBIM W METalmpeIMETHbIM pe3ylbTaTaM OOy4YeHHs, a TakKxke
YUUTBHIBAET HEOOXOIMMOCTh peanu3alii MEXKIPEAMETHBIX CBsi3el (U3MKM C €eCTeCTBEHHO-HAYYHBIMHU
y4eOHBIMH TpeAMeTaMH. B Hell omnpenemnsioTcss OCHOBHBIC IENW HM3YYECHUS (PU3MKH Ha YPOBHE CPEIHEro
o0miero oopazoBaHus, IJIAHUPYEMBbIE PE3YJIbTaThl OCBOECHUS Kypca (U3UKH: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no ¢usnke BKIOYAET:

* IUIAaHMpPYEMBbIE pe3yJIbTaThl OCBOEHHS Kypca (GU3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

IIpeIMETHBIE PE3YJIBTAThI IO TOJjaM 00yUYEHHUS;

e couepkaHue yueOHoro npeameTa « Du3nuka» 1mo rogam o0ydeHHs.

®du3uka Kak Hayka o HauboJsee o0IIMX 3aKOHAX MPUPOJIbl, BEICTyNasi B KAUECTBE yUeOHOIo IpeIMeTa
B IIIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTeMy 3HaHM 00 okpyxaromeM mupe. LlkonmpHbI Kype
(bU3HUKHN — CUCTEMOOOPA3yIOIINI I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, IOCKOIbKY (PU3NUECKHe
3aKOHBI JIS)KAT B OCHOBE MIPOIECCOB U SBJICHUM, N3y9aeMbIX XUMHEH, OHOIOTHEH, (hU3HmdecKoit reorpadueii
u actpoHomueil. Mcnonp30BaHue U aKTUBHOE NMPUMEHEHHE (U3NYECKUX 3HAHUN OIpENeNsieT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI B cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, MOTy4YeHUS
HOBBIX MAaTEpHUalOB C 3aJaHHBIMU CBOIMCTBaMHU U Jpyrux. M3yueHue ¢U3MKM BHOCUT OCHOBHOM BKJaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KApTHHBI MUpa 00ydJaromuxcsi, B GOPMUPOBAHNE YMEHHUI IPUMEHSTh
HAy4YHBIH METOJI TO3HAHMSI TP BBIITOJIHEHUU UMM YUE€OHBIX HCCIIE0BaHUM.

B ocHOBY Kypca ¢hu3uku 151 ypOBHS CpeIHEro o0Iiero oopa3oBaHus MOJIOKEH Pl UACH, KOTOpbIE
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 OCTPOEHUS.

Hoes yenocmrnocmu. B cOOTBETCTBUU C HEW KypC SBIISETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH COAECPIKUT
MaTepuai U3 BCeX pas3ziesioB PU3UKHU, BKIOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (QU3UKA OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B kypce sBisercs GopMUpOBaHUE MPEACTABICHUIN O CTPYKTYpPHBIX YPOBHSIX
MaTEepUH, BEIIECTBE U MOJE.

Hoes eymanumapusayuu. E€ peanuzanus npeanoiaraeT HCIoJIb30BaHUE TYMaHUTApHOTO MOTEHIIMAaIa
¢bu3nyecKkol HayKH, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKKM C pa3BUTHEM OOLIeCTBa, a TaKkKe ¢
MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHUECKUMH MTPOOIEMaMHU.

Hoes npuxnaomnoti nanpasnennocmu. Kypc (Gu3uMkn npennojaraeT 3HaKOMCTBO C LIUPOKUM KPYIoM
TEXHUUYECKUX U TEXHOJIOTHUYECKHUX MPUIOKEHUN U3yUEeHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peannsyercs MOCPEACTBOM BBEACHUS AJIEMEHTOB COJEP)KAHUS, MOCBAIIEHHBIX
HKOJIOTHUECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBbl C Pa3BUTHUEM TEXHUKM U TEXHOJIOTHH, a
TaKxke 00CyKIAeHUs MPoOJIeM PallMOHAIBHOTO ITPUPOIONIOIB30BAHUS U SKOJIOTHYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKU Ha YpOBHE CpEAHEro oOmiero oOpa3oBaHUS SIBISIFOTCS
¢busnaeckue Teopuu (hopMHpPOBaHUE MPEACTABICHUI O CTPYKTYpE MOCTPOCHUS (PU3UIECKOIN TEOPUH, POITH
(yHIaMEHTAJIBHBIX 3aKOHOB W TPHHLMUIIOB B COBPEMEHHBIX MPEICTABICHUAX O IMPHUPOJE, TPaHULAX
IIPUMEHUMOCTH TEOPUH, /111 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-JeSITEeNFHOCTHBIM TMOAX0A B Kypce (U3MKK peanusyercss Mpekae BCero 3a Cuér
OpraHM3alMK AKCIEPUMEHTAIbHON NeATeNbHOCTH oOydaromuxcs. Jlyis 6a30Boro ypoBHsI Kypca (U3HKU —
3TO HCIOJB30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U J1aOOpaTOpHBIX padoT,



KOTOpBIE B TporpamMme 1o ¢u3nke OObEAMHEHBI B OOIIMK CIUCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Bbinenenune B yKa3aHHOM IepeyHe J1aOOpaTOpHBIX paboT, MPOBOJUMBIX JUIsl KOHTPOJII U OLIEHKH,
OCYIIECTBIISICTCS yYacTHUKAaMH 00pa30BaTENILHOIO IpoIecca MCXOJs M3 OCOOCHHOCTEH IUIAHHUPOBAHUS H
ocHamieHust kaOmHera ¢usuku. IIpum 3TOM oOecmeunBaeTcss OBJIAJCHHE OOYYAIOIIUMHCS YMEHHUSIMH
IIPOBOJUTh KOCBEHHBIE M3MEPEHMs], MCCIEJOBAHUS 3aBUCUMOCTEH (DU3NYECKMX BEIMYUH U IMOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE YIENSETCS PEIICHUIO PAacUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpm stom s
pacu€THBIX 33124 IPHOPUTETOM SIBISIOTCS 331a4H C SIBHO 33JJaHHON (PU3NYECKON MOJAETIBIO, TO3BOJISIONINE
IPUMEHATh U3yYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OIHOIO pasjiena Kypca, TaK U HHTETpUpYs
3HAHUS U3 pa3HbIX pa3/ienoB. [ KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3aJaHUsI HAa 0ObSCHEHHE
NpoTeKaHus GPU3NUECKUX SIBJICHUN U MPOLIECCOB B OKPYIKArOIIEeH KU3HH, TpeOyromue BpIoopa GU3NIeCcKoit
MOJIEININ /ISl CUTYalluH MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHHYECKOMY OOECIEeYEHHUIO
yueOHOro mporecca 6a30Bbli ypoBEHb Kypca (PU3UKH Ha YPOBHE CpeIHero oouiero o0pa3oBaHusl 10KEH
M3y4aThCsl B YCJIOBHUSX INPEIMETHOrO KaOWHeTa (PM3MKH WM B YCIOBHAX WHTETPUPOBAHHOTO KaOWHeTa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA. B kKabuHeTe (GU3uKU TOJDKHO OBITH HE00X0[uMoe 1ab0opaTopHOE
000pyZI0BaHUE IS BBINOJIHEHHS YKa3aHHBIX B IPOrpaMMe 10 (PU3MKE YUEHUYECKUX MTPAKTUYECKUX paboT U
JI€MOHCTPAaLIMOHHOE 000pYI0BaHUE.

JleMoHCTpanlmoHHOE 000pyI0BaHHE (HOPMHUPYETCS B COOTBETCTBMU C TNMPHHIMIIOM MHHHUMAIIbHOU
JOCTaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY IEPEYHMCICHHBIX B MpOTpaMMe MO (QHU3UKE KIFOUYEBBIX
J€MOHCTpALUi ISl UCCIIEIOBAHUS U3YYaeMBIX SIBIICHHUM U MPOLIECCOB, SIMIIUPUYECKUX U (DyHIaMEHTAIbHBIX
3aKOHOB, MX TEXHUUYECKUX IPUMEHEHUI.

JIabopaTtopHoe 00OpyAOBaHHME ISl YYCHHYECKHX MpPAaKTHYeCKHX pabor Qopmupyercs B BuUjae
TEMAaTHYECKHX KOMIUIEKTOB M 00ecneumBaeTcs B pacu€re OJHOr0 KOMIUIEKTAa Ha JIBYX OOYYarOLIHXCS.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOIO OOOPYAOBaHMS AOJKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
MCMOJIb30BAaHUM aHAJIIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B
BUJIE IM(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENSAMU U3y4eHUs (PU3UKH B 00111eM 00pa30BaHUU ABIISIOTCA:

* (¢opMHpOBaHHE HHTEpeca W CTPEMJICHHS OOYYaloIUXCAd K HAy4YHOMY H3YYEHHUIO NPHUPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

* Ppa3BUTHE MPEJCTABICHUA O HAyYHOM METOJe MO3HaHWA M (OPMHUPOBAHHE HCCIIEIOBATEIHCKOIO
OTHOLIEHUS K OKPY’KAIOIIUM SIBJICHUSAM;

* ($opMHpOBAHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHUs OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

* (¢opmHpoBaHUE YMEHUN OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN M HAyYHBIX
JI0Ka3aTeNbCTB;

* (¢dopMHpOBaHUE TMpPEICTaBICHUH O poiu (PU3MKH AN pa3BUTHS APYTHMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH.

JlocTHXKEeHHE ATUX Lieel o0ecTiedrBaeTCs pelieHueM CIIEAYIOUINX 3a/1a4 B Ipoliecce U3yUeHUs Kypca

(U3KMKHN Ha ypPOBHE CPEAHETO 001IEro 00pa3oBaHUs:

* [IpHOOpeTeHUe CHUCTEeMBbl 3HAHUN 00 00IUX (U3MYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSIX,
BKJTIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PH3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H DJIEMEHTHI
acTpo(U3UKH;

* (¢dopMHpOBaHHE YMEHUH MPHUMEHATh TEOPETUUECKHUE 3HAaHUS Uil OOBSCHEHUS (PU3MUYECKUX
SBJICHUN B TIPUPOJIE U JUTS IPUHATHS IPAKTUUECKUX PEIICHUH B TOBCETHEBHOM JKU3HU;

* OCBOCHHE CIIOCOOOB PELICHHUS PA3IMUHBIX 3a/1a4 C SIBHO 33JaHHON (PM3NYECKON MOIeNbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3JlaHHe (U3NYECKON MOneNH, aJeKBAaTHOH YCIIOBHIM
3aJauy;



* TMOHMMaHHME (PU3NYECKUX OCHOB H TPHUHIMUIOB JEHCTBUA TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHX MPOIIECCOB, X BIUSHUS Ha OKPYKAIOUIYIO CPENY;

* OBJIAJEHHE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHMS M TPOBEACHHUS  (PUINYECKUX
SKCIIEPUMEHTOB, aHalM3a U HWHTEpIpeTanuu HHPOpPMAIMK, OIpeaeeHHs] JOCTOBEPHOCTH
MOJTy4YEHHOTO PEe3yJIbTaTa;

* CO3JaHHME YCIOBHM JUId DPAa3BUTHS YMEHUH IPOEKTHO-UCCIIEN0BATEIbCKONW, TBOPYECKOU
JESATEIIBHOCTH.

Ha uzydenue ¢usuku (6a30BbIif ypOBEHb) Ha YPOBHE CPEIHEro 001ero oopazoBanus orBoautcs 136
yacoB: B 10 kitacce — 68 vacoB (2 yaca B Hezienio), B 11 kimacce — 68 yacoB (2 yaca B HEJIETIO).
[IpennaraeMslii B mporpaMMe 1o (pu3uke nepedeHb Ja00PaTOPHBIX U MPAKTHYECKUX PAOOT SBISACTCS

PEKOMEH/IOBaHHBIM, YUYUTENb JAeJaeT BbIOOp NpOBEACHMS Ja0OPAaTOPHBIX PAOOT M OMNBITOB C YYETOM
WH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yYaroIuXcsl.

COJEP)KAHUE OBYYEHUA

10 KJIACC
Paznea 1. ®du3nka u MeTobl HAYYHOI'0 NO3HAHMA
®dusuka — Hayka o mpupoe. Hayunsle METObI O3HAHMS OKPYIKAIOLIET0 MUpa. Poib 3kcriepuMeHTa u
TEOPHH B IpoIiecce MO3HAHMSI TPUPO/bl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (u3nueckux sBieHUH U mpoueccoB. Hayunele rumnoressl. dusnueckue 3aKOHbI U
Teopuu. I'paHnLIb NIPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSL.

Ponp u mecro ¢usuku B popMHpoBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B MPAKTHUECKOMN
NeSITeNbHOCTH JTFO/ICH.

Jlemoncmpayuu

Amnanorosble 4 HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBUKEHHE. OTHOCHUTENBHOCTh MEXaHWYecKoro JBrmkeHHs. Cucrema oOTcuéTa.
Tpaexropus.

[lepemerienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepuaibHOU
TOYKH, UX MPOEKIMH Ha OCU CUCTEMBI KoopAHHAT. CI0KEeHHUE NepeMeIieHUuH U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 pPaBHOYCKOPEHHOE MNPSMOJIMHENHHOE ABM)KEHHE. ['paduku 3aBUCUMOCTH KOOpPIMHAT,
CKOPOCTHU, YCKOPEHHUSI, TyTH U NIEPEMEILECHHS MAaTEPUATIbHON TOUKH OT BPEMEHHU.

CBobOoaHOE TazieHrne. Y CKOpEHUE CBOOOIHOTO MMa [CHUSI.

KpuBonunerinoe nemxeHue. J[BMKEHHE MaTEpUAIbHOM TOYKM MO OKPYKHOCTH C TMOCTOSHHOW IO
MOJYJII0O CKOPOCTBIO. YTJOBasi CKOpPOCThb, JIMHEWHas CKOpocTh. llepwony w wacTora oOpaiieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpocTBa U MPAaKTUUYECKOE IPUMEHEHUE: CTIUIOMETP, IBUKEHUE CHAPSIOB, LIETIHbIE U
PEMEHHBIE IIEPENAYUH.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMATHYECKUX XapaKTEPUCTUK TBUKECHUS.

[Ipeobpa3oBaHue ABMKEHUN C HCIIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKeHHOM IPOCTPAHCTBE.

Habmtonenue nBuxkeHus tena, OpOLUICHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOIHOTO TaICHUS.

Hamnpanenue ckopocTu npu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne HepaBHOMEPHOTO ABMXKEHHUS C 1I€JIbI0 ONPE/ICIIEHNs MTHOBEHHOM CKOPOCTH.



HccnenoBanue COOTHOLIEHUS MEXAY IyTSAMH, NPONHIAEHHBIMH TEJIOM 3a IOCJIEAO0BATENIbHBIE pPaBHbBIC
IIPOMEXKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JABUKEHUU C HAYAJIbHOM CKOPOCTHIO, pABHOU HYIIIO.

N3yueHne nBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydenne nBMKEHUS Tena, OPOLICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHocurensHocTH ['anunes. [lepolii 3akoH HetoToHa. MIHEpLIManbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoii 3akon HeroToHa juist MaTepranbHOM TOUKH.
Tpernii 3axkoH Hpl0TOHA 111 MaTEpUAIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHust. Cuna tsokectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoabxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cumna TpeHHUs
CKONILKEHUS U cuia TpeHus nokos. Koapdumment tpenus. Cuna CONpOTHBICHHS NpPU JIBUKCHUU Tella B
XKUIKOCTH WJIN rase.

[ToctynaTtensHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPOTO TENa.

MoMeHT cuiibl OTHOCUTEIBHO OcH BpalieHus. [lneyo cuibl. YcnoBust paBHOBECHS TBEPIOTO Tea.

TexHuueckue yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: TMOIIIUITHUKUA, ABUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHNE MHEPUUH.

CpaBHEHHE Macc B3aUMOAECHCTBYIOLINX TEJI.

Bropoii 3akon HerotoHa.

H3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT JiehopMaliuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MaICHUH.

CpaBHEHME CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

YcnoBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBecus.

Yuenuueckuii sxcnepumenm, nadopamopmvie pabomoi

Nzyyenue nBuxeHus Opycka o HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIie, OT UX
nedopmariiu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPJIOTO Tejla, UMEIOLIET0 OCh BpallleHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynbe MaTepuanbHON TOYKH (Tea), CUCTEMbl MaTepUAIbHBIX ToueK. IMIyIbC CHUITBI U U3MEHEHUE
HMITyJIbCa TeJIa. 3AKOH COXPAHEHUS UMITyJIbca. PEaKTUBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTD CHJIBI.

Kunernueckas sHeprus MaTepuaibHON TOUKH. TeopeMa 00 U3MEHEHHH KUHETHYECKON SHEPTUH.

[TorenuuanpHast »dHeprus. [loTeHnmWanpHas SHEpPrus ymOpyro AeQOPMHUPOBAHHOW TPYKHUHBIL.
[TotenuunanbHast SHeprus Tesia BOJIU3HU MOBEPXHOCTH 3EMJIH.

[loTeHunanbHble ¥ HENMOTEHUHUANbHbIE CUJIbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHUEM
MEXaHUYECKON YHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUUECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEp, MPYKUHHBIA MHCTOJIET,
JIBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE IBH)KEHUE.

[Tepexo mOTEeHIIMAIBHON YHEPTUN B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3ydenne abCoOIOTHO HEYNIPYTOro yAapa C MOMOIIBIO ABYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanue cBsi3u pabOThl CUIIBI C M3MEHEHHEM MEXaHMYECKOW HSHEpruM Tella Ha IpuMepe
pacTsKEHUsI PE3UHOBOTO KI'yTa.

Pasznea 3. Mogekyasipuasi Gu3nKa M1 TEPMOJAMHAMHMKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH M HUX OIBITHOE OOOCHOBaHHE.
Bpoynosckoe nmxkenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBHS YacTHIl BeulecTBa. Moenu
CTPOEHUS Ta30B, KUAKOCTEH M TBEPIABIX TeJl M OOBSCHEHHE CBOWCTB BELIECTBA HAa OCHOBE 3TUX MOJEIEH.
Macca u paszmeps! mosekyil. Konmndectso Bemectsa. [locrossnnas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienscust.

Mopnens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-KHHETUYECKONW TEOPUM HAEAJIBHOTO
ra3a. AGCOJIIOTHas TeMIepaTypa Kak Mepa CpeiHel KHHETUYECKOH SHEPrHH TEIJIOBOTO IBUKEHUS YaCTHI
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
JansToHa. M3omporeccsl B HIEATBHOM Ta3e C TOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ padudeckoe
IIpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0Pa, U300apa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, JOKa3bIBAIOIIAE TUCKPETHOE CTPOSHHE BEIIECTBa, (OTOrpaduu MOJIEKYJl OPraHHMYECKHX
COCIMHECHHM.

OmnbIThl 10 MU GY3UH KUIKOCTEH U ra3oB.

Mojenb OpOyHOBCKOTO JIBH>KEHHUSL.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

Monens, nunocTpupyouias Ipupoay AABJICHUS Ia3a Ha CTEHKU COCYya.

OnbIThI, WTIOCTPUPYIOLIME YPAaBHEHNUE COCTOSIHUS MJI€AJIBHOTO T'a3a, U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, iabopamopHuie pabomsi

OnpeneneHre Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpEHHH 00bEMa KOMHATBI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK/y ITapaMeTpaMH COCTOSIHUSL Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuxku

Tepmonnnamuyeckass cucrema. BHyTpeHHSS »Heprusi TEpMOJMHAMMYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHeHus1. KonmuecTBo TenoTsl U paboTa. BHYTpeHHss SHEPrus OJHOATOMHOI'O MJI€aJIbHOTO ra3a. Bubl
TEIUIONEPEIauM: TEIUIONPOBOJHOCTh, KOHBEKLHUS, HW3JIydeHUE. Y7elbHas TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo TEIIoTel IpH TEIIonepenaye.

[Tonsitue 06 amnabaTHOM mporiecce. [lepBriii 3aK0H TepMoarHaAMUKH. [I[puMeHeHne mepBoro 3aKoHa
TEPMOJMHAMUKH K n3onpoueccam. I'paguueckas untepnperaius padoThl rasa.

Bropoii 3akoH TepmMoanHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

Tennossie MatmmHbl. [IpuHIMNIBL 1eHCTBUS TEIUIOBBIX MalluH. [IpeobpazoBaHus SHEPTUU B TEIUIOBBIX
mammHax. Koagduuuent nonesHoro aedictBus TemoBoil mammubl. [ukn Kapuo u ero kosdduument
MOJIE3HOTO ACUCTBHSL. DKOJIOTUYECKHE IPOOIEMbI TEIUIO3HEPTETHKH.

TexHudyeckue yCTpONCTBA M TNPAKTUUYECKOE IPUMEHEHHE: JBHUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJNOAWILHUK, KOHAUIIKOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEpPruM Tejla MPH COBEPIIECHHM PadOTHI: BBUIET MPOOKU M3 OYTBUIKH MOJ
JEeWCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIaTyHHOU TpyOKe MyTEM TpeHus (BUICOEMOHCTPAIINS).

M3meHeHne BHYTpEHHEH sHepruu (TeMnepaTypbl) Tesla Ipy Terionepeaaye.

OnbIT Mo aanabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT ¢ BO3AYIITHBIM OTHHUBOM).

Mojenu napoBoil TypOUHBI, ABUraTessl BHyTPEHHETO CTOPaHUsl, PEAKTUBHOTO JABUraTelIs.



Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3Mepenne yienbHON TeTIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazogvle nepexoovl

[MapooOpazoBanne u koHmeHcanus. lcmapenue u kumneHue. AOCONIOTHAsSE W OTHOCUTENIbHAS
BJI&YKHOCTH BO3yxa. HaceimeHHbIi map. Y aenpHas TerioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHU30TPOIHUS CBOMCTB KpHCTaIoB. Kuikue
kpuctayibl. CoBpeMeHHble MaTepuansl. [lnaBneHune u Kpuctaiauzanus. YelbHas TEIUIOTa IUIaBJICHUS.
CyOmmmartusi.

YpaBHeHHe TEII0BOro OanaHca.

TexHrueckue ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHHUE: TMUTPOMETP M ICUXPOMETP, KaJOpUMETP,
TEXHOJIOTMH MOJIy4EHHs COBPEMEHHBIX MaTEpUAOB, B TOM YKCJIE€ HAHOMATEPHUaAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM TaBJICHUH.

CriocoObI U3MEpPEHUS BIAKHOCTH.

Habntonenue HarpeBaHust U TUIaBJIEHUST KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, iabopamopHuie pabomsi

N3mepenne 0THOCUTENBHOM BIaKHOCTH BO3/TyXa.

Pa3znea 4. JjeKTpoauHAMUKA

Tema 1. Inexkmpocmamuxa

OnexTpuzanusi Tena. ONEeKTpudeckuil 3apsn. JBa Buaa saekTpuueckux 3apsiioB. llpoBonHukw,
JOURJIEKTPUKU U TTOIYIIPOBOJAHUKH. 3aKOH COXPaHEHHMsI SJIEKTPUYECKOTO 3aps/ia.

Bsaumopeiictue 3apanoB. 3akoH Kynona. TodeuHblil a1eKTpUYECKUH 3apsil. DIEKTPUUYECKOE OJIE.
Hamnpsoxénnocts  anexTpudeckoro mnossd. lIpyuHOMn cynepno3unuu  2JIeKTpudeckux noJsied. JInnum
HaANPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratmueckoro mons. [lorenmman. PasHocts mortennmanoB. [IpoBogHuku u
JOUBJIEKTPUKY B 3JIEKTPOCTATUUECKOM ToJ€. [{udnekTpudeckas IpOHULAEMOCTb.

OnextpoémkocTb. KonaeHcaTtop. DeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJIEHCATOopa.

TexHudyeckue  ycTpolicTBa M INPAKTUYECKOE  MPUMEHEHHE:  DJIEKTPOCKON,  DJIEKTPOMETD,
AJIEKTPOCTATUYECKasl 3alUTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, KOHAECHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIL ACUCTBUSA JIIEKTPOMETpA.

B3aumopaeiicTBie HadeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TMOJIE 3aPSHKEHHBIX TEJI.

[IpoBOAHMKH B 3JIEKTPOCTATHUECKOM IOJIE.

DnexTpocTaTUYeCcKas 3aluTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOL[AJAM IUIACTUH, PACCTOSHUS MEXKIY
HUMU U TUJIEKTPUUYECKONW TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOH/IEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

N3mepenne 3meKTpoEMKOCTH KOHJAEHCATOpA.

Tema 2. Ilocmoannstii In1ekmpuueckuit mox. Toku 6 paznuunvix cpeoax



DJIEKTPUYECKUI TOK. Y CJIOBUA CYIIECTBOBAHUS AJIEKTPUUYECKOro Toka. Mictounnku Toka. Cuiia Toka.
[TocTostHHBIN TOK.

Hanpspkenune. 3akon Oma 11 y4acTKa LEIu.

DNEKTPUUYECKOE CONPOTUBJIEHHE. YJEIbHOE CONPOTHBIEHHE BellecTBa. [locienoBarensHoe,
napajuieIbHOE, CMEIIAaHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH [[xoyns—JIenna. MoOIIHOCTE 37IEKTPUYECKOTO TOKa.

DNEeKTPOABMKYIIAsl CHUJIa U BHYTPEHHEE COIPOTUBIIEHME MCTOYHHMKA TOKa. 3akoH OMa A MOJHOMU
(3aMKHYTOI) 35ekTpuyeckoi renu. Koporkoe 3aMbikaHueE.

DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTb COINPOTUBICHHUS METAJIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuyecKkuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITy4KOB.

[MonmympoBonuuku. CoOCTBEHHAsE M MPUMECHAs MPOBOAMMOCTH MOIYHNPOBOJHUKOB. CBOWCTBa p—n-
nepexona. [loaynpoBogHIKOBBIE TPUOOPHI.

DNEeKTpUYECKUH TOK B PacTBOpPax U paciuiaBaxX 3JEKTPOJIUTOB. DJIEKTPONUTHYECKAs TUCCOLIMAIIMUS.
DNEeKTPOoIIn3.

OnexTpuyeckuil Tok B razax. CaMOCTOSITEIbHBIA U HECAMOCTOATEIbHBIN pa3paa. Monuus. [1na3ma.

TexHuyeckue yCTpOHCTBA W MPAKTHUECKOE MPHUMEHEHHE: aMIlepMeTp, BOJIBTMETP, peocTart,
UCTOYHUKU TOKA, SJIEKTPOHArpEBaTENbHBIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTHUBJICHUS, BAKyyMHBIM JHOJ, TEPMUCTOPBI U (HOTOPE3UCTOPHI, TMOJYNPOBOAHUKOBBIN THO,
rajlbBaHuKa.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HAMPSKEHUSL.

3aBUCUMOCTb CONPOTUBJICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAJU MONEPEYHOrO
CEUEHUs U MaTepHaa.

CMmenianHOe COeTMHEHHE MTPOBOIHHUKOB.

[Ipsimoe u3MepeHue 3JaeKTpoABMKYIIEH Cuiibl. KOpOTKOe 3aMblkaHHE TrajibBaHUYECKOIO 3JIEMEHTA U
OLIEHKA BHYTPEHHEIO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 37IEKTPOITUTOB.

HckpoBoii pa3psa v NpoBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI TPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3y4eHne cMEIIaHHOTO COEMHEHUS] PE3UCTOPOB.

N3mepenne 3neKTpoABMKYILEH CUIIbl MICTOYHHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHHUS.

HaGmronenue anexTponmsa.

MexnpeamMeTHblie CBSI3U

N3zyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 ki1acce OCyIIECTBIAETCS ¢ yUETOM COAEPIKATEIBHBIX
MEXMPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OUOJIOTUH, XUMUH, Teorpadu U TEXHOIOTHH.

Meosicnpeomemnvle nouamusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO IO3HAHMS: SBJICHHE,
Hay4YHbId (akT, THUmOTe3a, (Qu3MUeckas BENWYMHA, 3aKOH, TEOpHs, HAOIIONCHUE, OSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHue CUCTEMbl ypaBHEHUU, NUHEHHas (QyHKIUsS, napabona, rumepbona, Hux
rpaduKy W CBOWCTBA, TPUTOHOMETpHUECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKLUU Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonozus: MexaHnueckoe JIBWXEHHE B KHMBOH mpupoje, aupdys3us, ocMoc, TEIUIOOOMEH >KHUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHUE), STIEKTPUUECKUE SBJICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIpHAs
Macca, TEIJIOBbIE CBOMCTBa TBEPIBIX TeJ, KHUAKOCTEH W Ta30B, 3JEKTPUYECKHE CBOMCTBA METAJLIOB,
AJIEKTPOJIMTUYECKAs TUCCOLIMALNs, TaJIbBaHUKA.



l'eocpagpua: BIaXXHOCTH BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JABMKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB, Y4ET TPEHHUS B TEXHHKE,
MOJUINITHUKY, HCIOJB30BaHUE 3aKOHA COXPAHEHMs HUMIYJbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyrHe),
JIBUTaTEIb BHYTPEHHETO CrOpaHMsl, IapoBas TypOUHa, ObITOBON XOJIOJWIBHUK, KOHAULIMOHED, TEXHOJIOTUN
MOJIy4YEHUS COBPEMEHHBIX MaTepHaloB, B TOM 4YHUCJIE€ HAHOMAaTEpUAIOB, W HAHOTEXHOJIOTHH,
JNIEKTpOCTaTUYeCKass  3alluTa, 3a3eMJICHHE  DJIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIA  MpPHUHTED,
3JIEKTPOHArpeBaTeIbHbBIE TPUOOPHI, IEKTPOOCBETUTENBHBIE IPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3nen 4. DaekrpoauHamMuka

Tema 3. Maznummnoe none. I1eKmpomMazHumMHAA UHOYKYUS

[ToctossHHbIE MarHuThl. B3auMoAeHCTBHE TMOCTOSAHHBIX MAarHuTOB. MaruuTHoe mojne. Bektop
MarHuTHOM MHAyKUMH. [IpuHOMI Cyneprno3uiuy MarHUTHbIX Mojieid. JIMHMM MarHUTHOM WHAYKIUU.
Kaptuna nuHuit MarHuTHONW MHYKIWHU TIOJISI TIOCTOSTHHBIX MAarHUTOB.

MarnuTtHO€e MoJie MPOBOJHUKA C TOKOM. KapTuHa NWHUNA WHAYKIIMM MArHUTHOTO TIOJIS JUTMHHOTO
MpsIMOTO TPOBOJHUKA M 3aMKHYTOTI'O KOJIBIIEBOTO TMPOBOJAHHMKA, KaTymKH C TOKoM. OmbIT Ipcrena.
B3aumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJTyJIb U HalpaBJieHHUE.

Cuna Jlopenma, e€ moxaynb W HampaBieHHe. J[BHKEHHE 3apsHKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHoM moje. Pa6ora cuisl JlopeHna.

SBneHue 351eKTpOMarHuTHOM UHAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHIYKUWU. DIEKTPOABUKYILAsS
CWJIa MHIYKIMH. 3aKOH 3JIEKTpOoMarHuTHoW nuaykuun dapazes.

BuxpeBoe snexktpuueckoe mosie. DJIEKTPOABIDKYIIAS CHJIA WHIYKIMKA B TPOBOJHHUKE, IBHKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBICHHE CAMOUHIYKIIMU. DIICKTPOABUKYIIAS CUIIa CAMOUHTYKITHH.

DHeprusi MarHUTHOTO TIOJISl KATYIIKKA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHHuecKue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3IIEKTPOHHOTO ITyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIUA MAarHUTHOTO TOJIS.

B3anMopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIopeHa Ha HOHBI AJIEKTPOIIUTA.

SBneHue NIeKTPOMAarHUTHOM MHTYKIIUH.

[TpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUKYIIEH CUIIbI HHAYKIIMU OT CKOPOCTU U3MEHEHHUSI MArHUTHOTO TIOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3yuenrne MarHuTHOTO TOJISI KATYIIIKUA C TOKOM.

UccnenoBanue neicTBUS NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue siBICHUS IEKTPOMArHUTHON UHIYKIIHH.

Pa3nen 5. Kosedanus 1 BOJIHEI
Tema 1. Mexanuueckue u 31eKmpomMazZHuUmMHble KOJ1eOAHUA



KonebGarenbnast cucrema. CBOOOJHBIE MeXaHWYECKHE KoJsieOaHUs. [apMOHMYECKHE KOJIeOaHuUs.
[lepuon, wacrora, ammmryna u ($aza xonebanuid. [IpyXKuHHBI MasTHUK. MaTeMaTHYECKUN MAasTHUK.
YpaBHeHHE TapMOHUYECKUX Kosebanui. [IpeBparienne sHepriuy Mpyu rapMOHNYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JCKTPOMArHUTHBIC KOJICOAHUS B HICAILHOM KOJeOaTenbHOM
KOHTYpe. AHAJOTHs MEXAy MEXaHHYECKHMMH U 3JEKTPOMarHUTHbIMH KojeOaHusiMu. @opmyna Tomcona.
3aKOH COXpaHEeHMsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxarmux KoneOaHUsSX. BBIHYXJICHHbIE MeXaHWUYecKue KoneOanws. PezoHaHC.
BreIHYKICHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbiii  TOK. CHHYyCOMJANbHBIA TEPEMEHHBIM TOK. MOIIHOCTh TMEPEMEHHOIO  TOKA.
AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIPSKEHHUS.

Tpauchopmarop. [Ipon3BoacTBO, mepeaayda u MOTPEOICHHUE MIEKTPUIESCKON YHEPTHH. DKOJIOTUIECKHE
PUCKH TIpU MPOMU3BOJICTBE 3JEKTpodHepruu. KynbTypa HCIONB30BaHUS AJIEKTPOIHEPTUH B IMOBCEIHEBHOM
KU3HH.

TexHuueckue yCTpPONMCTBA M MPAKTHUECKOE IPUMEHEHHE: DJIIEKTPUUYECKH 3BOHOK, TIE€HepaTop
MEPEMEHHOTO TOKa, JINHUU 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiebaTeaIbHONU CUCTEMBI (MIPY>KUHHBIA WM MaTeMaTHUYECKU MasTHUK).

Habmoienue 3aTyxaronmx KoieoaHuii.

HccnenoBanue CBOWCTB BBIHYKACHHBIX KOJIEOAHHIA.

HaGmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHMS.

OcmorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAIPsDKEHUS OT BPEMEHM) HJISl SJEKTPOMArHUTHBIX
Kosie0aHui.

Pe3onanc mpu mociaenoBaTeNbHOM — COCIMHEHUU PE3UCTOpa, KATyIIKM HWHAYKTHBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY 3JIEKTPOIepeIayn.

Vuenuueckuii sxcnepumenm, iabopamopHuie pabomsi

UccnenoBanne 3aBUCHUMOCTH TIEPHOJA MaJIbIX KoJieOaHWUM Tpy3a HAa HUTH OT JJIMHBI HUTH M MacChl
rpy3a.

HccnenoBanne nepeMEeHHOr0 TOKAa B LEMU U3 IMOCIEIOBATEIbHO COEAUHEHHBIX KOHJEHCATOpa,
KaTYyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbBLE 80IHbL

Mexanuueckue BOJIHBI, ycioBusi pacnpocTtpanenus. [lepuoa. CkopocTh pacnpoCTpaHEeHHs] U JUIMHA
BoutHEL. [lonepeuHsie U mpoaoibHbIe BOIHBL. MHTephepeHys u Audpakius MeXaHHUeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBUS W3IIYYCHHS SJIEKTPOMArHUTHBIX BOJIH. B3ammHash opueHTaIus
BekTopoB E, B, V B anexrpomaruutHoil BosiHe. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTpPa)KCHHE,
npenoMiieHue, nonspusanus, rudpakuus, uaTepdeperirs. CKOpocTh IIEKTPOMArHUTHBIX BOJH.

[Ixana 37eKTPOMarHUTHHIX BOJIH. [IpMeHeHne 2IeKTPOMAarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[TpuHIIMTIBI paIMOCBSI3U U TENEBUICHUS. Pagnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaIOLEH Cpeibl.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE  HHCTPYMEHTHI,

YIbTpa3ByKOBasd JUArHOCTHKAa B TEXHUKEC MW MCJIUIHUHEC, paaap, pa}II/IOHpI/IéMHI/IK, TCJIICBU30pP, AHTCHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OOpazoBanue 1 pacpOCTpAHEHHUE MONEPEUHBIX U MTPOJOTBHBIX BOJH.
KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmonienue orpaskeHus: U MpeoMICHHUS] MEXaHUUECKUX BOJIH.
Ha6mronenue natepdepernun u qudpakimm MEXaHMIEeCKUX BOJTH.



3BYKOBO pe30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTHTYION M YaCTOTOW KOJIeOaHMiA.

UccnenoBanne CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaKeHUE, MPETOMIICHHE, TMOJIsSpHU3alus,
mudpaxius, tHTepPEpeHIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHeitHoe pacipocTpaHEeHUE CBETa B OAHOPOIHOM cpene. JIyu cBerta.
TodeuHblid HCTOYHUK CBETA.

OtpaxeHnue cBeta. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne n300pakeHUi B TIIOCKOM 3epKajie.

[Ipenomnenue cBera. 3aKOHBI IPETOMIIEHHUS CBeTa. AOGCOIIOTHBIN MTOKa3aTeNb npenomienus. [lomHoe
BHYTpEHHee oTpaxeHue. [IpenenabHplil yroi N0oJHOrO BHYTPEHHETO OTPAXKEHUSI.

Hucniepcust csera. ClioxxHbIN cocTaB Oenoro ceera. L[Ber.

CoOupatomniye 1 pacceuBaromye JUH3bI. ToHKas nuH3a. POKYCHOE PAacCTOSHUE W ONTHYECKas CHUiia
TOHKOW JH3BI. [locTpoeHne n300pakeHMd B COOMpAIOIIMX M pacCcerBarOMMX JUH3aX. Dopmysia TOHKOM
JIMH3bL. Y BEIUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepeniust cBera. KorepeHTHblE HWCTOYHUKH. YCIOBUSA HAOIIOICHUS
MakCUMyMOB M MHHHMYMOB B MHTEPPEPEHIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuust ceera. JudpaxknuonHas pemi€rka. YcinoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB IpU
MaICHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIMOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHnuyeckue yCcTpoiicTBa U MpaKTHUIECKOE MPUMEHEHHUE: 0UYKH, JIyna, (hoToamnmnapar, IpOeKIMOHHbBIT
amrmapar, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAsS ONTHKA, TU(paKIOHHAS PEIIETKA, TTOSPOHI.

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHne, OTPAKEHUE U MpelioMiIeHne cBeTa. ONTH4ecKre MpruoopshI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. MoJiellb CBETOBOA.

HccnenoBanue CBOMCTB M300paXeHNUH B JIMH3AX.

Moaenu MUKPOCKOIa, TEIECKOIa.

Hab6mronenue naTepdepeHInm cBeTa.

Ha6monenue nudpakuuu crera.

HaGmronenue aucnepcuu cBera.

[losydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PAKIIMOHHON PEIIETKH.

Habmoienue nomnsipusanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3mepenue nokaszarens NpeaoMIIeHHs CTEKIa.

HccnenoBanue CBOMCTB M300paXeHUH B IMH3AX.

HaGmtonenue nucnepcuu cBeTa.

Paznen 6. OcHOBBI crienMaJILHON TEOPUU OTHOCUTEIbLHOCTH
I'paHunbl  IPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku. IlocTynaTel  crienManbHOM — TEOpUHU
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTU
OWHIITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U COKPAIllEHUE JTTUHBI.
OHeprus ¥ UMILYJIbC PENATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl € 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPI U TOKOSI.

Pa3znen 7. KBanToBasi puzuka
Tema 1. Inemenmor Keanmoeoii onmuxu



®dotonsl. ®opmyna [Tnanka cBs3u s3HEprun (HOTOHA € €0 YACTOTOW. DHEPTrUs U UMITYJIbC (POTOHA.

OtkpeiTe u uccinenoBanue ¢otoddpdexra. Ombitet A. I'. CroneroBa. 3akonbl ¢oTodrddexra.
VYpaBuenue DiiHmreitna 1 porodpdexra. «Kpacnas rpanuna» porospdexra.

Hasnenue ceera. Onsitel 1. H. JleGenena.

XHUMHUYECKOE IeHCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MpakTUUYECKOe MpUMeHeHHue: (poTo3naemMeHT, (OTOAATYUK, CONHEYHAs
Oarapesi, CBETOAHOI.

Jlemoncmpayuu

®otor(d(PexT HA YCTAaHOBKE C IIMHKOBOM TUIACTHUHOM.

Hccnenoanue 3akoHOB BHemHEro Gotorddexra.

Ceeroauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactuil. [lnanerapnas monmenb
atoMa. [loctynatsl bopa. U3nydenue u moriouieHue (OTOHOB IPH IMEPEXOAE aTOMa C OJHOTO YpPOBHS
sHepruu Ha apyroil. Buasl cniektpoB. CrieKTp ypOBHEM SHEPTHH aTOMa BOJOPO/A.

Bonnossie cBoiicTBa yactuil. Bonnsl ne bpoitns. KopryckynsipHO-BOTHOBOW Jyaliu3Mm.

CHOHTaHHOE U BBIHYKJIECHHOE U3IyUYEHUE.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: CHEKTPAJbHBIM aHaIn3 (CHEKTPOCKOMN),
J1a3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

Omnpenenenue JUIMHBI BOTHBI Ja3epa.

Halnronenue nuHeYaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

HalGmronenue nunHeityaToro crekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHUs sAapa. OTKphITHE PagUOAKTUBHOCTU. OTMBITHI
Pesepdopna mo ompeneneHuio coctaBa paauoakTHBHOro u3nydeHus. CpoiicTBa anb(da-, GeTa-, ramMmma-
W3JIy4eHHs. BiusgHue paiOaKTUBHOCTH HA KUBbIC OPTaHU3MBI.

OTtkpbiTHE TIpOoTOHa W HeWTpoHa. Hyknonnas monens sanapa I'elizenOepra—lBanenko. 3apsa sapa.
Maccosoe uncio sapa. 3otomnsl.

Anbda-pacnan. OneKTpOHHbIE M TMO3UTPOHHBIM  Oera-pacman. ['amMma-uznmyueHuwe. 3akoH
palMoaKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Maccel sapa.
SAnepHble peakuuu. JlereHue U CUHTES A1ep.

Snepubiii peaktop. TepmosiaepHbiit cunTe3. [IpoOieMbl M TNEPCHEKTUBBI SIIEPHOM HSHEPreTHKH.
OKOJIOTMYECKHUE ACTIEKTHI SIIEPHON SHEPTrEeTUKH.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIOJCHUS M PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO (pM3MUecKOil KapTHUHBI MUpA.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE NPHUMEHEHHUE: JT03MMETp, KaMmepa BuibcoHa, slepHBbIH
peakTop, aToMHas 6omba.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOUTNX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi
Hccnenoanue TpekoB vacTuil (1o roToBeIM (poTorpadusim).



Pa3znen 8. JjieMeHTHI aCTPOHOMMM U ACTPOPU3UKH

Ortansl pa3BUTHA aCTPOHOMHUH. [IpuKitaqHOe 1 MUPOBO33pEHYECKOE 3HAUEHNE ACTPOHOMUM.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IBI, TUTAHETHI, UX BHIIUMOE IBUKCHHE.

Conneunas cucrtema.

Comuue. ConHewyHass akTUBHOCTh. McrounHuk sHeprur ConHua W 3BE37A. 3BE3NBI, UX OCHOBHBIE
XapakTEepUCTUKU.  JlmarpamMma  «CHEKTpaJlbHbIA  KJacC  —  CBETHUMOCTB».  3BE3Abl  IJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JUISl 3BE3J IJIABHOM MOCIEI0BATEIBbHOCTH.
Buytpennee crtpoenue 3BE37. COBpeMEHHBIC NPEICTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu ConHia u
3BE3. DTanbl )KU3HU 3BE3I.

Muneunsiii [1yTe — Hama [Manaktuka. [lonoxxenue u aeuxenne Connua B ['anaktuke. TUIbl raJakTHK.
Panuoranaktukuy u xBa3zapsl. YEpHBIEC ABIPHI B A{paxX FaJIaKTUK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopust Bonbiioro
B3pbIBA. PenMKTOBOE M3ITydeHHeE.

MacmrabHas cTpykTypa Beenennoii. MetaranakTuka.

Hepeménnnie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HaGmonienuss HEBOOPY)KEHHBIM TJIa30M C HCIOJb30BAHHEM KOMIBIOTEPHBIX MPUIOKEHUN JUIs
OTIpe/IeTICHUs TMOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBbIE co3Be3nus (CeBepHOro
MOJTyIIApUsI U SIPKHUE 3BE3IBI.

Ha6mronenus B Teneckon Jlynsl, maner, Mieunoro I[lyTu.

Oo6o0maroniee noBTopeHne

Ponb pusmku 1 acTpOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COIUAIIBHOMN 1 STHYECKOU cdepax
NESITeTPHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKM M aCTPOHOMUU B COBPEMEHHOM Hay4YHOW KapTHHE MUPAa,
posib (pusmyeckoit Teopuu B (HOPMHPOBAHUU TIPEACTABICHHN O (U3UYECKOW KapTHUHE MHPA, MECTO
¢busznyecKkoil KapTUHBI MUpa B OOIIEM psAOy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUN O
MIPUPOJIE.

MexnpeameTHblie CBA3U

Nzyuenue kypca ¢pusnku 6a30B0oT0 ypoBHA B 11 Ki1acce OCyIIECTBISIETCS C YYETOM COAEPKaTEIbHBIX
MEXMPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKHU, OUOJIOTUU, XUMUU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvle nouamusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO MO3HAHHS: SBJICHHE,
HayuyHblid (akT, THIOTEe3a, (QU3NYECKas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOJICHUE, OKCIICPHUMEHT,
MOJICJIUPOBAHUE, MOJIeb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YPaBHEHUU, TPUTOHOMETpHUYECKHE (YHKIUH: CHHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKUUU HA OCH
KOOpJMHAT, CJIOKEHUE BEKTOPOB, NPOU3BOAHBIE DJIIEMEHTAapHbIX (QYHKUMHA, MPU3HAKA 000U
TPEYTOJILHUKOB, OTPE/IEIICHUE TUIOIIAIN TFIOCKUX GUTYp U 00BEMA Tel.

buonozus: snekTpudecKue sIBICHUS B )KUBOU MPUPOJIE, KoyieOaTeIbHbIC TBUKCHHSI B )KUBOU MPUPOJIE,
ONTHYECKUE SIBJICHUS B dKUBOU MPUPOAE, NEUCTBUE paguallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTANIMYECKas CTPYKTypa TBEPHABIX TeJ, MEXaHU3MBbI
00pa30BaHMsI KPUCTALTUIECKON PEmETKH, CIIEKTPaIbHbIN aHAIIN3.

Teocpaghus: MarHUTHBIE TTOJTFOCA 3EMIIH, 3aJI€KU MAaTrHUTHBIX Py, GOTOCHEMKA 3eMHOM MOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUH.

Texnonocusi: NWHUM  DJICKTpOIEpeaad, TEHEpPaTop TEPEeMEHHOTO TOKa, AJICKTPOJBUTaTENb,
WHAYKIMOHHAS Te4yb, pajaap, paJiuonpuéMHUK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neub, NpoeKIMOHHBIH
ammapart, BOJJOKOHHAs ONITHKA, COTHEYHas Oarapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOro mpenmera «Dus3mka» Ha ypoBHE cpeaHero oOmiero odpa3zoBaHus (0Oa30BbIiI
YPOBEHbB) ITOJHDKHO OOECIEUUTh JOCTIKCHHE CIEAYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa3zoBaTEeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yIbTAThl OCBOEHHSI yueOHOTro npeamera «Pu3nka» T0HKHbBI OTpakaTh TOTOBHOCTb U
CIIOCOOHOCTh OOYYaroIUXCs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3UIMENH JMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHUICKOrOo OOIIEecTBA, pacIIMpeHHe >KU3HEHHOTO OIBbITa M ONbITa
JeSITeNbHOCTH B IPOLiEcCe pealu3alli OCHOBHBIX HAIPABICHUH BOCHUTATENBHOM AEATENBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaskIaHCKOro BOCIUTAHMSA:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MO3UIIUN 00YUAIOMIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO YJICHA
poccuiickoro o01ecTBa;

MPUHATHE TPAJUIIMOHHBIX 00IEYETOBEYECKUX I'YMaHUCTUYECKUX U JIEMOKPATHYECKHUX LIEHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIILHOCTh B HHTEPECaX IPakJaHCKOTO OOIIECTBA, y4acTBOBATh B
CaMOYIIpaBJICHHH B 00pa30BaTEIbHON OpraHU3aIHu;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMM MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKUIUSAMH U
Ha3HauYCHHUEM;

TOTOBHOCTH K TYMaHHUTAPHOW U BOJIOHTEPCKOM JACSATEITBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUS

c(OPMHPOBAHHOCTh POCCUHCKON T'PasKJaHCKON UIACHTUYHOCTH, TATPHUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHbIM CHUMBOJAM, JOCTHXEHHUSM POCCUHCKUX YUY€HBIX B
00nacTu GU3HKU U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHS;

CIOCOOHOCTh OIICHHMBAaTh CUTYalMI0 M IPUHUMATh OCO3HAHHbBIE pELICHHs, OPHEHTUPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B ICATEIILHOCTH YYEHOTO;

OCO3HaHUE JINYHOT'O BKJIaJla B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUSA:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYash OSCTETHKY HAyYHOTO TBOPYECTBA, IPHUCYIIETO
¢buznyeckoil HayKe;

5) TpynoBOro BoCIMTAHUSA:

MHTEpEeC K pPa3NUuHbIM cdepam NpodecCHOHATBHON JESTETbHOCTH, B TOM YHCJE CBA3aHHBIM C
¢Gu3MKOM M TEXHUKOM, YMEHHME COBEpILIaTh OCO3HAHHBIA BBHIOOp Oyaymiel npodeccuu M peanu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIE TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTU (PU3UKHU HA MPOTKEHUU
BCEM KU3HHU;

6) 3K0J10rMYEeCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh SKOJIOTUYECKOH KYJIBTYpBI, OCO3HAHHE TI00AIFHOTO XapaKTepa KOJOTHYECKHX
mpo0Jem;

IJIAHUPOBAHUE M OCYLICCTBICHUE [EHCTBUM B OKpPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUA Leled
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA;

paciIpeHue OnbITa ACITEIbHOCTH YKOJIOTMYECKON HANPaBIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUN
o Gpu3HKe;



7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKH;

OCO3HAaHMWE IICHHOCTH HAY4YHOH JEATENIbHOCTH, TOTOBHOCTh B TMPOLECCe W3YYCHUS (UIUKU
OCYIIECTBIISTh MPOEKTHYIO U UCCIIE0BATENBCKYIO ACSITEIbHOCTh MHANBHUIYAIbHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHbIE YHHBEPCAJIBbHBIE YUeOHbIE /IeiicTBUSA
Ba3oBble Jlornueckue aeiicTBusA:

CaMOCTOSTENIbHO (hOPMYJTUPOBATh M aKTYaJIM3UPOBATH MPOOJIEMy, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEIETISATH 1NN ACITeILHOCTH, 331aBaTh MapaMeTPhl U KPUTCPUHU UX JOCTHIKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMATPUBAEMBIX (DH3UUECKUX SBICHUSX;

paspabaThiBaTh IIaH PEIICHHS MPOOJIEMbI C Yy4Y€TOM aHajdu3a HMMEIONIUXCS MaTepUaIbHBIX H
HEeMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JESATCIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YyJHTATOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTICICTBUN ACSITEITLHOCTH;

KOOPJIMHHUPOBATH W BHITIOJHATH padOTy B YCIOBUSX PEAIBHOTO, BUPTYAIbHOTO 1 KOMOMHHPOBAHHOTO
B3aHMMOJIEHCTBH,

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HESHHBIX MPOOIIEM.

Ba3zoBble HcciieI0BaTeIbLCKHE IelHCTBHS

BJIQJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMU MTOHATHUSIMH U METOAaMHU (PU3HUECKOU HAYKH,

BIIa/IETh HAaBBIKAMH y4eOHO-HCCIIEOBATEIBCKON U TMPOEKTHOW AESITETbHOCTH B 00NIacTH (pU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOMCKY METOJOB peIICHHS 3anad (PU3udIecKoro
COJIEpIKaHUsl, PUMEHEHHIO PAa3IMIHBIX METOJIOB TIO3HAHHS,

BIIQJICTh BUJAMH  JICATSIBHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHWS, €ro HWHTEPIpETaInH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYAIUAX, B TOM YUCIIE TP CO3TaHUH YIeOHBIX
MIPOEKTOB B 001aCcTH (HU3HKH;

BBISIBJISTh NPUYHHHO-CIICACTBCHHBIC CBSI3W M aKTyaIM3UPOBATh 3a/1ady, BBIIBHTaTh TUIOTE3Y €€
peIIeHUs, HAXOJWUTh apPTyMEHTHI JUIsl JIOKA3aTebCTBA CBOWX YTBEPXKACHHM, 3aJlaBaTh MapaMETPhl H
KPUTEPHUH PEILICHHUS;

aHAJIM3UPOBATh TONYYCHHBIE B XOJ€ pEIICHUs 3a7aud pe3yJbTaTbl, KPUTUYECKU OIICHHWBATH WX
JOCTOBEPHOCTb, TPOTHO3HPOBATH H3MCHCHHUE B HOBBIX YCIIOBHUSX;

CTaBUTH U (DOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHHON JACSITEILHOCTH, B TOM YHCIIC IPU
U3yYeHUH (DU3UKHU;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OMBIT;

YMETb MEPEHOCHUTH 3HAHUS 110 (PU3HKE B MIPAKTUUYECKYIO 00JIaCTh KU3HEACITCIBHOCTH;

YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, PEAJIaraTh OPUTrHHAIBHBIC TOJAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIE PEIIICHUS.

Pabora c nundopmanueii:

BJIQJICTh HABBIKAMH IOJIyYCHUS WH(POpPMAIUH (PU3UIECKOTO COJICpKAHUS W3 HMCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIPHO OCYIIECTBISAThH MOUCK, aHAIIN3, CUCTEMATH3AINIO U HHTEPIPETAIINIO HHPOPMAIIHH
Pa3IMYHBIX BUIOB U (hOPM TIPEICTABICHHUS,

OIICHMBATH JOCTOBEPHOCTH MH()OPMAIINN;

HCIIONIB30BaTh CpPEICTBAa HWH(DOPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHH B peUICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AI[MOHHBIX 33]1a4 C COOJII0ICHNEM TpeOOBaHUI IPTOHOMUKH,
TEXHUKU O€30MacCHOCTH, THUTUEHBI, pPecypcocOepekeHusi, TMPaBOBBIX H ITHYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€3011aCHOCTH;



CO3/1aBaTh TEKCThl (PU3MUECKOro COJEpKaHUS B pa3IUYHbIX (opmarax ¢ Y4ETOM Ha3HAYCHUS
nH(pOpMaIK U LIeTIEBOM ayIUTOPUH, BRIOUPAs ONTUMAIBbHYIO (JOPMY MPENCTABICHUS U BU3YyaTH3aI[1H.

KoMMmyHukaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe NeliCTBUSA:

OCYILLECTBIIATh OOLIIEHUE HAa ypOKaX (PU3UKU M BO BHEYPOUHOU JEATENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(QIUKTHBIX CUTYalluil U CMATr4aTh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAHHON M WHAWBUIYAIBHON paboTHI;

BbIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JEUCTBUH ¢ yU4ETOM OOLIMX UHTEPECOB U BO3MOKHOCTEH
Ka)KJOr0 WIECHA KOJIJICKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESATEIIBHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JNEHCTBHSA IO €€
JOCTUKEHHIO: COCTABIISTH IIJIaH IEHCTBUM, paclpeeATh PO ¢ yUETOM MHEHUHN YYaCTHUKOB, 00CYX1aTh
pe3yIbTaThl COBMECTHOM paboTBhI;

OLIEHMBAaTh KayeCTBO CBOET0 BKJIAJa M KaKIOrO Y4YacTHHKA KOMaHAbl B OOLIMH pe3yibTaT Io
pa3paboTaHHBIM KPUTEPHSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEU C IO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKON
3HAYUMOCTH;

OCYIIECTBIATh TMO3UTUBHOE CTPATETHYECKOE IIOBEICHUE B PAa3JIMYHBIX CUTYalMAX, NPOSIBIATH
TBOPYECTBO U BOOOpakeHHUE, OBITh MHUIIHATUBHBIM.

PeryisiTuBHbIe YHHBepCcaJbHbIE y4eOHbIE 1eiicTBUSA
Camoopranu3amnus:

CaMOCTOSITENTFHO OCYIIECTBIISTh IO3HABATEIFHYIO AEATEIBHOCTh B 00JacTH (PU3MKH M aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIFHO COCTaBIISITh IUIAH PEIICHUs PACYETHBIX M KA4YeCTBEHHBIX 3aJay, IMJIaH BBIOJHEHUS
MPAKTUYECKOH paboThI ¢ yUETOM UMEIOLIUXCS pECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHUH;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM;

pacIMpsATh paMKH Y4€OHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUI,

JieNaTh OCO3HAHHBIN BBEIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO OSPYAMLIUU B 00JaCTH (U3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYAIIHsIM, BHOCUTH KOPPEKTHBBI B JCSITENLHOCTD, OIICHUBATH COOTBETCTBUE
Pe3yJIbTaTOB LIETSM;

BJIAJIETh HABBIKAMH TIO3HABaTENFHOW pe(IeKcHH Kak OCO3HAHHS COBEPINAEMBIX JCUCTBUH U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIBTATOB M OCHOBAHUI;

MCIONIE30BATh MPUEMBI peICKCHH ISl OLIEHKU CUTYaIlMH, BHIOOpa BEPHOTO PEIICHHUS;

YMETh OIECHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATD PEIICHUS 10 UX CHUKCHHIO;

MIPUHUMATh MOTHBBI M apTYMEHTBI JPYTHX TPU aHAIN3€ PE3yJIbTATOB JIEATSIBHOCTH,

MIPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX TPU aHAIIU3€ Pe3yIbTAaTOB JESTEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OMIHOKH.

B mpomecce AOCTIKEHHS JTMYHOCTHBIX PE3yJBTATOB OCBOSHHS MPOTPAMMBI MO (U3UKE U YPOBHS
cpenHero ooOmero o6pazoBaHUST Y OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHAJBHBIA HHTEJUICKT,
MpEeoIararoInii chOPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHHMMATh CBOE 3MOLMOHAILHOE COCTOSHHE, BUICTb
HaIlpaBJICHUS Pa3BUTHsI COOCTBEHHOMN IMOIMOHAILHOM Cephl, ObITh YBEPEHHBIM B ceO¢;



CaMOpETYJIMPOBAHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIBHBIM H3MEHEHUSIM M MPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBAIMM, BKJIIOYAIOLIEH CTpPEMJIEHHME K JOCTMIKEHHMIO LIEIM U YCIEXy, ONTHUMH3M,
MHULIMATUBHOCTh, YMEHUE AEHCTBOBATh UCXO/IS U3 CBOMX BO3MOYKHOCTEM;

SMIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AIMOLIMOHAILHOE COCTOSIHUE IPYTUX, YUUTHIBATH €r0
IIPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO M COTIEPEKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHHS C JPYTUMH JIFOJbMHU,
3a00TUTBHCA, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHIA:

JI€MOHCTPUPOBATh Ha MpHUMEpax pojib U MeCTO (U3UKU B (OPMHPOBAHUU COBPEMEHHON Hay4dHOH
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON AESITEIbHOCTH JIFOIEH;

YUUTHIBATh TPAHULBI NPUMEHEHUS M3YyUYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas TOYKa,
MHEepLMaJbHasl cucTeMa OTCuéra, aOCOJIOTHO TBEPIOE TENO, WIACAIbHBIM ra3, MOJAEIU CTPOEHHUS Ta30B,
KHUJKOCTEH M TBEPIBIX TeJ, TOUCUHBIN 3JEKTPUUECKUH 3aps TP pelieHUH GU3NUECKUX 3a]a4;

pacrio3HaBaTh (U3UUECKUE SBICHMS (MpoLecCchl) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOCHUS BEIECTBA W JJIEKTPOJMHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE MaJCHUE TeJ, IBM)KEHHE IO OKpPY)KHOCTH,
MHepLYs, B3auMoieiicTBue Tel, uddy3us, OpoyHOBCKOE JBI)KEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX Tell,
U3MEeHeHHe 00bEMa TeJl PU HarpeBaHUH (OXJIaXKIEHUN ), TEIJIOBOE paBHOBECHUE, CTIApEHHE, KOHJICHCaIus,
IUIAaBJICHUE, KPHUCTAJUIM3alKs, KWUIIEHWE, BIAXXHOCTh BO3/lyXd, IOBBIIICHHE JABJIECHUS Tra3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXKIAY NapaMeTpaMHM COCTOSHHS Tas3a B H30MpoLeccax,
JJIEKTPU3aLUs TEll, B3aUMOJEHCTBUE 3aps/I0B;

OINUCBHIBaTh MEXAHUUYECKOE JIBUKEHUE, HCIONb3ys (U3NYECKUE BEIMUYUHBI: KOOpAMHATA, IyTb,
IepeMeNIeHUe, CKOPOCTh, YCKOpPEHHE, Macca Tella, CWIA, HMITYJIbC Tejla, KHHETHYeCKass JSHEpIus,
MOTEHLMANbHAsl SHEPrusi, MeXaHuuyeckas paboTa, MEXaHMYECKass MOILHOCTb;, MPH OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIb3YEMbIX BEIMYMH, UX O0003HAUYEHUs M €JUHULBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMU BETUYHMHAMU;

ONUCHIBaTh M3YUYEHHBIC TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHHS, MCIONIB3Yys (U3HUecKue
BEJIMYUHBL: JIaBJICHHE Tra3a, TEMIEparypa, CpeaHsAs KUHETHMYECKas HHEPrus XAOTHYECKOIO JBHUKEHUS
MOJICKYJI, CPEIHEKBaJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHssI 3Heprus, pabdora
ra3a, Ko3((UIMEHT IO0JIE3HOT0 AECUCTBUS TEIJIOBOIO JBUTATEINS; NMPU OMMCAHUM MHPABUIIBHO TPAaKTOBAThH
(bu3NYECKUN CMBICT HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAUEHHUS U EIUHUIIBI, HAXOJIUTH (OPMYJIbI,
CBSI3BIBAIOLIME TAaHHYIO (U3NYECKYIO BEJIMYMHY C IPYTUMH BEIIMYMHAM;

OIMCHIBATh W3YyYEHHBIC SJIEKTPHUUECKUE CBOMCTBA BELIECTBA M JJIEKTPUYECKHUE SIBICHUS (TIPOLIECCHI),
UCTIONB3Yysl (PU3MUECKUE BEIMUYMHBI: ANEKTPUUECKUM 3apsisl, MEKTPHUUECKOE I0JIe, HANPSHKEHHOCTh IOJI,
MOTEHLIMAaN, pPa3HOCTh MOTEHLUHUAIOB; IpPH ONUCAHUM MPaBWIbHO TPAKTOBaTh (PU3UUYECKUM CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHHS U €IUHUIIBI; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIKME JaHHYIO
(u3HUECKyI0 BEIMYKMHY C IPYTHMH BEINYMHAMUY;

aHAJIM3UPOBaTh (PU3UYECKUE IMPOLECCHl U SBICHHS, MCIOJB3Ys (PU3NYECKHE 3aKOHbI M MPHHLUIIBL:
3ak0H BcemupHoro taroteHus, I, II m III 3akoHbl HproTOHa, 3aKOH COXpaHEHHS MEXAHMUYECKOW HHEPIHUH,
3aKOH COXPAHEHHUS UMITYJIbCA, IPUHIUI CYNIEPIIO3ULIUU CUJI, IPUHIUII PABHONPABUSA HHEPLHAIbHBIX CHCTEM
OTCU€Ta, MOJIEKYJSPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CpEIHEH
KMHETUYECKOW DHEPIHH TEIUIOBOTO JBMKCHHS MOJIEKYJT C aOCONIOTHOM TeMIeparypoil, MepBbIid 3aKOH
TEPMOJUHAMUKY, 3aKOH COXpPAHEHMsI DJIEKTPUUYECKOro 3apsna, 3akoH KylioHa, mpu 3TOM pasnuyaTh



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE M YCJIOBHS (TpaHUIlbI, 00JACTH)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHITUIIBI JICHCTBYS MAIITUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3inyaTh
YCIIOBHS WX O€30MIaCHOTO MCIIOJIb30BaHMS B IOBCEIHEBHOM KU3HM,

BBITIOJHATH SKCIIEPUMEHTHI IO UCCIIETIOBAaHUIO (U3NYECKUX SBJICHUHN U MPOLIECCOB C UCIIOJIb30BaHUEM
NPSIMBIX U KOCBEHHBIX W3MEpPEHH, mpu 3TOM (GopMyIupoBaTh MpobiemMy/3ajadyy U TUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO O00OpYAOBaHHSA, NPOBOJAUTH OIBIT |
(hopMyIIMPOBATH BHIBO/IBI,

OCYIIECTBIISITh TPSIMBIE U KOCBEHHbIE H3MEpPEHHUS (PU3NYECKMX BEJIMYUH, MPU HTOM BBIOMPATH
ONTUMAaJbHBIN CIOCO0 U3MEPEHHSI U UCIIOIB30BaTh U3BECTHBIE METO/IbI OIIEHKHU MOTPEUTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIWYMHAMH C HCIOJIB30BAHUEM MPSIMBIX
M3MEPEHUil, IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(bu3nYeCKUX BEMYHH B BUJIE TaOIHI U IpadUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BaHNUS;

coOmrofaTh mpaBuia 0e30macHOro TpyJda MpH MPOBEACHUU HCCIENOBaHMM B paMKax y4eOHOTro
OKCIEPUMEHTa,  Y4eOHO-HCCIIEIOBATENILCKOM M TPOCKTHOW  JEATENBHOCTH C  HCIOJIB30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIA0OpaTOPHOro 000pyA0BaHUS;

pemaTth pacy€THbIE 3a7aUu C SIBHO 33JJaHHON (PU3HUECKON MOJENbI0, UCTIONB3YS (PU3UUYECKUE 3aKOHBI
Y TIPUHIUIIBL, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M BHIOMPATh (PU3UUYECKYIO MOJIEINb, BBIICTATh PU3NUECKHIE
BEJIMYMUHBI U (POPMYJIBI, HEOOXOAMMBIE ISl €€ pEelICHHs, MPOBOJUTH PAacYEThl W OICHWBATH PEaTbHOCTH
MOJTy9EHHOTO 3HAYCHUST (PU3MYECKON BEITUIHHEI;

peliaTh Ka4eCTBEHHbIE 337aUi: BEICTPAUBATh JIOTUYECKU HETIPOTUBOPEUNBYIO IIEMIOYKY PACCYKICHUIMA
C OTMOPOi Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBICHUS;

WCTIOJIB30BaTh MPH PEHICHWH Y4YeOHBIX 3aJad COBPEMEHHBIE WH(OPMALIMOHHBIC TEXHOJOTUU IS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMA M TMPEJACTABICHUS Y4YeOHOW W HAYIHO-TIOMYJISIPHOM
uH(pOpMaIlMK, TONYYEHHOW W3 PAa3NMYHBIX HCTOYHUKOB, KPUTHUECKH AaHAJIU3UPOBATH IOIY4aeMYIO
MH(POPMALIUIO;

MPUBOJUTEL TMPUMEPHI BKJIAJla POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(QU3UKOB B DPA3BUTHEC HAYKH,
00BSICHEHHE TTPOIIECCOB OKPYKAIOIIETO MUAPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIONIb30BaTh TEOPETHYECKHE 3HAaHUA MO (U3MKE B TMOBCEIHEBHOW KU3HU i OOECIeYeHHs
0€30MacHOCTH MPH 0OpaIIeHUH ¢ MPUOOpPaAMHU U TEXHUUYECKUMHU YCTPOUCTBAMHU, /ISl COXPAaHEHUS 37I0POBbS
COOJTIOICHHST HOPM SKOJIOTUYECKOTO MTOBEICHHS B OKPY>KaIOIIeH cpee;

paboTaTh B rpyIIie C BHIIOJHEHUEM Pa3IMYHBIX COUAIBHBIX POJIEH, TUIAHUPOBATh PA0OTY TPYIIIIHL,
paIoHANbHO paCHpeNesTh OOS3aHHOCTH U IUIAHUPOBATH JAEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIIMAX,
a/IeKBaTHO OIIEHWBATh BKJIAJ] KQXKIOTO U3 YYACTHUKOB I'PYIITIBI B PEIIEHUE paccCMaTpUBaeMOil mpoOIeMBbl.

K konny oOyuenuss B 11 kJacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE JOJIKHBI OTPa’kKaTh
Cc(OPMHPOBAHHOCTH Y OOYUAFOIIUXCST YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX POIb M MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJOTUH, B MPAKTUIECKON JeSTELHOCTH JTIOACH,
[EJIOCTHOCTh ¥ €JIMHCTBO (PU3MYECKON KapTUHBI MHPA;

VYHUTHIBATh TPAHUIEI MPUMEHECHUS W3YyYCHHBIX (PU3NICCKUX MOJICIICH: TOUYCUHBIN SICKTPUUCCKUH
3apsif, Ty4 CBETa, TOUSCYHBIN HCTOYHUK CBETA, siICpHAst MOJIENIb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO Si/Ipa
MU pelieHrnr GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (U3NUYECKHE SBJICHHS (MPOIECChl) M OOBACHATh WX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKHI M KBAHTOBOH (PH3HMKH: SIEKTPUUECKAs IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MarHMUTHOE JEWCTBHUS TOKA, B3aWMOJCWCTBUE MArHHUTOB, OJJIGKTPOMATHUTHAs WHAYKIUS, ACHCTBHE
MarHMTHOTO TOJISl Ha TPOBOJAHMUK C TOKOM M JBMIKYIIHICS 3apsil, SIEKTPOMArHUTHBIE KOJICOAHUS U BOJHBI,
NpsIMOJIMHEMHOE pachpoCTpaHEHUE CBETa, OTpakKeHHe, MpeloMieHHe, HHTepdepeHuus, audpakuus u
MoJIsIpU3aIusl CBETa, MUCIepcusi cBera, ¢GoTodnekTpudeckuil 3¢dexT (horodddekT), cBeToBOEe naBlieHUE,
BO3HHKHOBEHHE JINHEHYATOT 0 CIIEKTpa aTOMa BOJIOPOa, ECTECTBEHHASI U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;



ONUCBHIBaTh ~ M3Y4YCHHbIE CBOMCTBAa  BellecTBa  (UIEKTPUUECKHE, MAarHUTHBIE, ONTHYECKHE,
IEKTPUUYECKYIO TMPOBOAMMOCTh PA3IMUYHBIX CPEJ) M IEKTPOMArHUTHBIE SBJIECHUS (IIPOLIECCHI), UCIONb3YS
¢u3nueckrue BETHYMHBL: SJCKTPUUECKUH 3apsj, cujia TOKa, SJIEKTPHUECKOE HAIpsDKEHHE, DJICKTPUYECKOe
COINIPOTHBIICHHUE, PA3HOCTh MOTEHIMAJIOB, SJIEKTPOJIBMKYIIAs CHJa, padoTa TOKA, MHIYKIWS MarHUTHOTO
nojsi, cuia Amnepa, cwia JlopeHna, HHAYKTUBHOCTh KATYIIKH, SHEPIUs 3JIEKTPUYECKOTO U MarHUTHOTO
[oJie, mepuoj M yacToTa KoieOaHMHd B KoJeOAaTeNbHOM KOHTYpe, 3apsii W Cuja TOKa B Ipolecce
TrapMOHUYECKUX DJIEKTPOMATrHUTHBIX KojeOaHWi, (OKyCHOE pacCTOSHUE W ONTHUYECKas CHia JIMH3BI, MpU
ONMCAaHWU TPABHIBHO TPAKTOBATh (U3UUECKUH CMBICI HCHOJB3YyEMBbIX BEIMYUH, MX OOO3HAYCHUS W
€IMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHMHY C APYTUMH BEIMUNHAMU;

OINUCHIBaTh M3YYECHHBbIE KBAaHTOBBIE SBJIECHUS M IPOLECCHl, MCIOb3Ys (PU3MUECKUE BEIHMUUHBIL:
CKOPOCTH JIEKTPOMAarHUTHBIX BOJIH, JIJTMHA BOJHBI M YACTOTA CBETA, SHEPTUS U UMITYJIbC (DOTOHA, TIEPUO/]
MOJIypacrajia, SHEPrHsi CBSA3M aTOMHBIX sJIEp, NMPH ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCTOJb3YEMBbIX BEIMYMH, MX O003HAUYEHUS W €JUHMILBI, YKa3bIBaTh ()OPMYJbl, CBA3BIBAIOIIME JAHHYIO
(bu3MUECKyI0 BEIMUMHY C IPYTMMHU BEJIMYMHAMU, BBIUUCIIAT 3HaU€HHE (PU3NYECKON BETUUNHBL;

aHAJM3UPOBATh (PU3UYECKHE IMPOIECCH W SBICHHS, HCIONB3Ys (hU3WYECKHE 3aKOHBI W TNPHHIUIIBL:
3akoH OMa, 3aKOHBI IOCIIEIOBATEIBHOTO U TMapaUICIbHOTO COCTUHEHHUS! MPOBOJHUKOB, 3aKOH JIKOyis—
JleHa, 3aKOH 3JIEKTPOMArHUTHOM HMHAYKLUUH, 3aKOH HPSIMOJIMHEHMHOTO pPacIpoCTpaHEHUsl CBETA, 3aKOHBI
OTPAKEHMs CBETa, 3aKOHBI IPEJOMJICHUS CBeTa, ypaBHeHHMe OMHHIUTeHHa i ¢dorodddexra, 3aKkoH
COXpAHEHHUsI SHEPTHH, 3aKOH COXpPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUsS SJICKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHsI MAaCcCOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH paJnoaKTHBHOTO pacmazna, MpH 3TOM pPa3UdaTh
CIIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE M YCJIOBUS (IpaHMIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPEIENIATH HAIIPaBJICHHE BEKTOPA HHAYKIIMA MarHUTHOTO TTOJISl TIPOBOJHKKA C TOKOM, CHIIBI AMIiepa
u cuiibl JIopeHiia;

CTPOUTH M ONMUCHIBATH N300pAKEHHE, CO3/JaBAEMOE IIIOCKUM 3€pKajioM, TOHKON JINH301;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SABJICHUN U MPOLECCOB C UCHOIb30BAHUEM
OPSMBIX M KOCBEHHBIX M3MEPEHHWI: MmpH 3TOM (OPMYJIHPOBATH MpoOJieMy/3a/1auy W TUIOTE3y y4eOHOTro
OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3 NPEIVIOKEHHOTO O0OpYAOBaHHS, NPOBOJUTH OIBIT |
(bopMyIMpOBaThH BHIBO/IBI,

OCYLIECTBIIATh MpPSMble M KOCBEHHbIE H3MepeHHs] (PU3MYECKMX BEJIUYMH, IPU STOM BBIOMpATH
ONITUMAJIBHBIN CITOCOO M3MEPEHUS M UCTIOIh30BATh H3BECTHBIE METOBI OIIEHKH MOTPEUTHOCTEH U3MEPEHUIA;

WCCIIEIOBATh 3aBUCUMOCTH (PH3MUYECKUX BEJIMYHMH C HCIIOIB30BAHUEM TIPSIMBIX U3MEPEHHUI: TIPH STOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PMKCHPOBAThH PE3yJIbTAThI IOJyY€HHON 3aBUCUMOCTH (PU3NUECKUX BEJIMUUH B
BUie TabIMIl U rpaUKOB, 1e1aTh BBIBO/BI 10 pe3yJIbTaTaM MCCIIEJOBAHUS;

coOmoiaTh mpaBwiia 0O€30MAaCHOTO TpyAa NPH NPOBEICHUM HCCICIOBAaHUNA B paMKax y4eOHOTO
OKCIIEPUMEHTa,  Y4eOHO-HCCIIEIOBATEIbCKOM WM TPOCKTHOW  JEATENBHOCTH C  WCIOJIB30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOTo 000pyI0BAHHUS;

pemaTh pacy€THbIE 3aJ]auu C SIBHO 3aJJaHHON (pU3MUecKOl MOJENbI0, UCIIOb3Ysl (PU3NYEeCKHe 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHAJIN3a yCJIOBHUS 33/1a4M BEIOUPATh (U3NYECKYIO MOJIEIb, BBIIEIATh (PU3NIECKUE
BEIMYMHBI U (POPMYIIBI, HEOOXOIUMBIE Uil €€ pelIeHus], TPOBOJUTh PAacUYEThl M OIICHUBATh PEaTbHOCTH
MOJIYYEHHOT'0 3Ha4eHUs1 (PU3NUECKOM BETMUUHBI;

pelaTh KayeCTBEHHbBIE 33/1a4H: BHICTPAUBATh JIOTHYECKU HEMPOTUBOPEUUBYIO LIETIOUKY pacCysKIeHUN
C OIMOPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

WCTIOIB30BaTh MPH PEHICHWH Y4YeOHBIX 3aJad COBPEMEHHbIE WH(OPMAIMOHHBIC TEXHOJOTHUU IS
MIOUCKA, CTPYKTYPHPOBAHHUS, WHTEPHpPETAllMM M TPEACTABICHUS YYEOHOH W Hay4yHO-IOIYJSPHOM
MHPOPMALIUK, TIOJIYYEHHOW U3 pAa3IMYHbIX HCTOYHHMKOB, KPUTUYECKH aHAJIM3UPOBATh IOIY4aeMYIO
nHpopmarmio;

OOBSICHATH NPUHLIMIIBI ACHCTBUS MAlINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, PA3JIN4aTh YCIOBUS
ux 6€30I1aCHOTO UCIIOJIb30BAHUS B TIOBCEAHEBHON XKU3HH;



MPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKHX M 3apyOekKHBIX yUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B

00BSICHEHHE MTPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUSA MO (U3MKE B TIOBCEJAHEBHOW KHM3HM Uil OOECIeYeHHUs
0€30macHOCTH TpU 00paIIeHUH ¢ TPUOOPaMU M TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHUS 30POBBS U
COOJTIOICHHS HOPM DKOJIOTUYECKOTO TOBEJCHHS B OKPY KalollIel cpee;

paboTaTh B IpYIIIE C BHITOJHEHUEM PA3TUYHbBIX COIIMATBHBIX POJIeH, TNIAHUPOBATh PAa0OTy TPYIIIIHI,
palMOHATIBHO paclpeniesaTh OOsM3aHHOCTH M IUIAHUPOBATh JEATEIILHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
aJIeKBaTHO OLIEHUBATh BKJIAJ KaXKI0TO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3/iesioB U TeM Koutpoabubie = IlpakTuueckue
n/n Bceero o0pa3oBaTesbHbIEC
NMPOrpaMMbl padoThbI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/blI HAYUYHOI'O IO3HAHUA
L1 ®dusuKa U1 METObI ) bubmuoreka [JOK
’ HAy4HOTO ITO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
nHeMatmia https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huramica ! https://m.edsoo.ru/7f41bf72
73 3aKOHbBI COXpaHEHUS 6 1 1 bubmuoreka [{IOK
' B MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJNHAMUKA

OcHoBBI

31 MOJIEKYJIAPHO- 9 1 bu6nuoreka [{IOK
KUHETUYECKON https://m.edsoo.ru/741bf72
TEOPUU

39 OcHOBBI 10 1 bubnuorexa [JOK
TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble

3.3 COCTOSIHUS BEIIECTBA. 5 Bubmiorexa IIOK

https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI
Hroro no pazaeny 24

Paznea 4. JIEKTPOJJUHAMUKA

but6mmoreka [IOK
4.1 C) 10 1 1
flekTpoctatiia https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIHM 12 1 1 bu6mmoreka [IOK




JJIEKTPUYECKUN TOK.
Toxku B pa3ian4HbIX

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

cpenax
Hroro no pasneny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO 68 5 4
YACOB I10 ITPOI'PAMME
11 KJIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3aeaoB U TeM Konrtpoabubie | IIpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE
NMporpaMmMbl padoTsbI padoThI
pecypcebl
Pazgen 1. QJJIEKTPOJIMHAMMUKA
MaruurtHoe noiie.
1.1 DIIEKTPOMArHUTHAS 11 1 3 bubnmorexa [IOK
’ P https://m.edsoo.ru/7f41c97¢
WHTYy KLU
Hroro no pazaeny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
Mexannueckue u
2.1 JIEKTPOMATrHUTHBIE 9 1 bubnuorexa [IOK
’ P https://m.edsoo.ru/7f41c97¢
KOJIeOaHUs
Mexannueckue u
2.2 JIEKTPOMArHuTHLIE 5 1 bubnnorexa [IOK
’ P https://m.edsoo.ru/7f41c97¢
BOJIHEI
bubmuoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI
3.1 CIIEIAAILHON TEOPUH 4 1 bubmorexa LIOK
’ 1 p https://m.edsoo.ru/7f41c97¢
OTHOCHUTEIBHOCTH
Uroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41 DJIeMEHTBI 6 bubmuoreka [JOK
’ KBAHTOBOU OIITUKU https://m.edsoo.ru/7f41¢97¢
bubnuoreka [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
4.3 A 5
TOMHOE A7po https://m.edsoo.ru/7f41¢97¢




Hroro no pazgeny

15

Paspea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

OneMEHTBI
5.1 ACTPOHOMUU U 7 1 bubnuorexa [JOK
. w https://m.edsoo.ru/7f41¢97¢
acTpou3uku
Hroro no pasueny 7

Paznea 6. OBOBIHAIOIIEE IIOBTOPEHHUE

6.1 Oo6o0maromee 4 bu6nuoreka [JOK
' HOBTOPEHHUE https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68 4
YACOB I10 [TPO'PAMME

IHOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
Kouun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jlara P
nugposbie
n/ = Tema ypoka Bcer  KonTpouabH IIpakTHyeck  HM3Y4YeH
oOpa3oBaTe/ibHbIE
Il 0 ble padoThbI ue padoThbl us
pecypcsl
®dusuka — Hayka
0 MpUpoJE.
bubmuoreka [JOK
Hayunsie meTosl
1 https://m.edsoo.ru/ff0c3
MO3HAHUSA
2e2
OKpY>KarolIero
MHupa
Pons u MecTo
($u3MKH B
dbopMupoBaHuU
COBpPEMEHHOM bu6mumorexa [IOK
Hay4YHOU KApTHUHBI 1 https://m.edsoo.ru/ff0c3
MHpa, B 3e6
[IPaKTUYECKOU
JeATETbHOCTH
JToIen
Mexannueckoe
JIBUKEHUE.
OTHOCHUTEIIBHOCTh but6mmoreka [JOK
MEXaHUIECKOTO 1 https://m.edsoo.ru/ff0c3
JBWKCHUS. 508
ITepememnienue,
CKOPOCTb,




YCKOpEHHE

PaBHOMEpHOE bubnmoreka [JOK
4 MPSMOJIMHEMHOE https://m.edsoo.ru/ff0c3
JOBWKCHHUC 620
PaBHOyCKOpeHHOE bubnmnorexa [IOK
5 MPSMOJIMHEMHOE https://m.edsoo.ru/ff0c3
JIBUKCHHUC T2e
CBobonHoe
MaJicHuUeE. but6mmoreka [JOK
6 VYckopenue https://m.edsoo.ru/ff0c3
¢BOOOIHOTO 9cc
naJeHUs
Kpusonnnueiinoe
JIBIKEHUE.
JBiKene bubmoreka [JOK
7 . https://m.edsoo.ru/ff0c3
MaTepuaIbHON ada
TOYKH T10
OKPYKHOCTH
[Tpunimn
OTHOCUTEIIHOCTH
lanunes. bubmuoreka [JOK
8 WNuepuuanbHbie https://m.edsoo.ru/ff0c3
CHUCTEMBI OTCYETA. be8
IlepBbIit 3aKOH
Hprorona
Macca tena. Cuna.
[TpuaIMO
CYHEPIIO3ULINH bubnnorexa [IOK
9 cui. Bropoit https://m.edsoo.ru/ff0c3
3akoH Herorona be8
JUIS. MAaTepPUATBHOM
TOUYKH
Tperuii 3aKkoH
HitoToma Ut but6mmoreka [{OK
10 https://m.edsoo.ru/ff0c3
MaTepUaTbHBIX be8
TOYEK
3aKOH BCEMUPHOTO
tarotenus. Cuna but6mmoreka [JOK
11 TspkecTu. [lepBas https://m.edsoo.ru/ff0c3
KOCMHYECKas doo
CKOPOCTH
Cuiia ynpyrocTu. bu6muoteka [HOK
12 3akoH ['yka. Bec https://m.edsoo.ru/ff0c3
Tenaa el8
13 Cuiia TpeHus. bubnmoreka [JOK




Koapdpunment
Tpenus. Cuna
COINPOTUBIICHUS
IpU JIBUKECHUH
Tena B KUAKOCTU
WM Ta3e

https://m.edsoo.ru/ff0c3
{76

14

15

16

ITocrynarensHoe u
BpaIniaTesbHOe
JIBIDKCHHE
a0COJIFOTHO
TBEPOTO TeNa.
MOMEHT CHUJIHI.
IInedo cumsl.
Ycnosus
paBHOBECHs
TBEPAOIO TelIa

Nmmnynbe
MaTepUalbHOU
TOYKH, CUCTEMBI
MaTepuaTbHBIX
touek. Mmmynbe
CUJIBI. 3aKOH
COXpaHEHUus
HMITYJIbCA.
PeakTuBHOE
JIBUYKEHUE

Pabota u
MOIIIHOCTD CHIIBL.
Kunernueckas
SHEPTHs
MaTepUalbHOU
Touku. Teopema
00 U3MEHEHHU
KHHETUYECKOI
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4
1a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4
3d6

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4
502

17

ITorenmmanbHas
SHEPrusl.
ITorenmmanbHas
SHEPTHsl YIIPYTO
nehopMUPOBAHHO
U IIPY>KUHBI.
ITorennuanbpHas
SHEprus Tena
BOJIN3H
MMOBEPXHOCTHU
3emnn

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4
6la




18

[ToreHnnuanbHbIe U
HETIOTEHIINAJIbHBIE
cuibl. CBS3b
paboThI
HETIOTEHIIMAJIbHBIX
CHJI C I3MSHEHHEM
MEXaHUYeCKOM
SHEPTUU CUCTEMBI
Tel. 3aK0OH
COXpaHEeHUs
MEXaHHMYeCKOM
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4
8¢

19

20

JlaboparopHas
pabora
«HccnegoBanne
CBSI3U pabOTHI
CHIJIBI C
H3MEHEHHEM
MEXaHU4YeCKoM
SHEPTHH Tejla Ha
npumMepe
pacTsKeHUS
PE3UHOBOTO
KIyTa»

KoutponbHas
pabota 1o Teme
«KnHemaruka.
JvnHamuka.
3aKOHBI
COXpaHEHUS B
MEXaHHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4
b74

21

OcHOBHBIE
MTOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH.
bpoyHnoBsckoe
JIBIDKCHUE.

Huddyszus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4
dc2

22

Xapakrep
JIBIDKCHUSA U
B3aMMOJICHCTBHS
YaCTHI] BEIICCTRA.
Mogenu cTpoeHust
ra3oB, JKHIKOCTEH
1 TBEPJBIX TEI




23

Macca monexyi.
KomnuyectBo
BCIICCTBA.
ITocTossHHAs
ABoraapo

24

Tennosoe
paBHOBeEcCHE.
Temneparypa u e€
HU3MEpEHUE.
[llkana
TeMneparyp
Lenscus

25

WneanpHblii a3 B
MKT. OcuoBHOE
ypaBHeHue MKT

bubmoreka [JOK
https://m.edsoo.ru/ff0c4
fde

26

27

AOGconoTHas
TeMIiepaTypa Kak
Mepa cpeHen
KUHETHYECKOU
SHEPTHH
JBIDKEHUS
MOJIEKYI.
YpaBHeHue
Menneneena-
Kianelipona

3akoH /lanbTOHA.
["a30BBIC 3aKOHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5
1le

28

JlaboparopHas
pabora
«HccnenoBanue
3aBHCUMOCTH
MEXTY
napameTpamu
COCTOSIHUS
Pa3pexeHHOTO
raza»

29

30

H3onporeccer B
UJICAILHOM Tra3e u
ux rpaduyeckoe
npeCTaBICHNE

BnyTtpeHHsAs
SHEPruUs
TEPMOJIUHAMUYECK
OH CHCTEMBI U
CITOCOOBI €&

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5
70e

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5
952




U3MEHEHUSI.
KonunuectBo
TEIUIOTHI U padora.
BuyTtpennsis
SHEprus
OJIHOATOMHOTO
U7IeabHOTO ra3a

bubmuoreka [JOK
Buner
31 https://m.edsoo.ru/ff0c5
TerIonepeayn
c36
Y nenvHas
TEIIOEMKOCTD
BEILECTBA.
bubmuoreka [JOK
KommnuectBo
32 https://m.edsoo.ru/ff0c5
TEIJIOTHI TIPH 36
TEIUIoNEpPEIaye. T
AnmabaTHBIA
npoiiecc
[TepBbrlii 3aKOH
bubmuoreka [JOK
TEPMOJIMHAMHUKHU U
33 https://m.edsoo.ru/ff0c5
€ro NMpuMeHeHne K ofc
HA30Ipo1eccam T
HeobpatumocTs
IIPOLIECCOB B bu6mmorexa [IOK
34 npupoze. Bropon https://m.edsoo.ru/ff0c6
3aKOH 230
TEPMOJIMHAMUKHU
[TpunImn
. bubmuoreka [JOK
nevicteus u KI1JI
35 . https://m.edsoo.ru/ff0c6
TEIJIOBOM
00a
MallHbI
36 [ukn Kapao u ero
KIIJT
DKOIOTHYECKHUE
37 POOIEMBI
TETIJIOIHEPTETUKU
O0oO0maromuii
YPOK bubnuorexa [JOK
38 «MonexkynsipHas https://m.edsoo.ru/ff0c6
¢uzuka. OCHOBBI 938
TEPMOTMHAMHUKI
KoHnTponbHas
but6mmoreka [JOK
pabota o Teme
39 https://m.edsoo.ru/ff0c6

«MomnexkynsipHas
¢buzuka. OCHOBBI

a50




TCPMOANUHAMUKN»

[Tapoo6pa3zoBanue
bubmuoreka [JOK
1 KOHJICHCAIIHS.
40 https://m.edsoo.ru/ff0c6
Ucnapenue u
3b6
KUIICHUE
AOcommoTHas 1
OTHOCHUTEJIbHAS bubmuoreka [JOK
41 BIIQXKHOCTh https://m.edsoo.ru/ff0c6
BO3/TyXa. 4d8
Hacpiennsiit nap
Tépnoe Temno.
Kpucramiueckue
1 amop(dHbIe Tea.
Anuzorponus
. bubmuoreka [JOK
CBOICTB
42 https://m.edsoo.ru/ff0c6
KpPHCTAJUIOB.
510
Knnakue
KPUCTAILITBL.
CoBpeMeHHbIE
MaTepHuabl
IInaBnenue n
KpUCTAJITU3ALUSl. bub6muoreka [IOK
43 VY nenpHas TemiaoTa https://m.edsoo.ru/ff0c6
IUIABJICHUSL. 708
Cyb6numarnus
YpaBHeHue bu6muoreka [IOK
44 TEIIOBOTO https://m.edsoo.ru/ff0c6
Oaranca 820
DneKTpu3aus
Tel.
. bubnuoreka [JOK
DneKTpuuecKuit
45 https://m.edsoo.ru/ff0c6
3apsia. [IBa Buga bee
JNEKTPUUYECKUX o
3apsI0B
[TpoBOoHUKH,
JIADJIEKTPUKH U
P bubnuoreka [JOK
MTOJTYTTPOBOTHUKH.
46 https://m.edsoo.ru/ff0c6
3aKOH COXpaHEHMUsI bee
IIEKTPUYECKOIO o
3apsaa
Bsanmoneticteue
3apsiioB. 3aKOH bubnuoreka [JOK
47 Kyiona. https://m.edsoo.ru/ff0c6
Toueunrlit ced

ANEKTPUUECKUN




3apsiy

48

Hanpspok€aHoCcTh
3JIEKTPUYECKOTO
nonst. [Tpunuun
CyIEpPIO3ULINU
ANEKTPUUECKUX
noneu. JInnun
HanpsKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6
df2

49

PabGoTa cun
AJEKTPOCTATUYECK
Oro0 IOJIA.
ITorenmmai.
Paznocth
MOTEHIIAAIOB

bubnmoreka [IOK
https://m.edsoo.ru/ff0c6
100

50

IIpoBoHMKY U
TIUDJICKTPUKY B
AJEKTPOCTATUYECK
OM IIOJIE.
JusnexTpudeckas
MIPOHUIIAEMOCTh

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7
018

51

DIEKTPOEMKOCTb.
Kounpaencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7
126

52

DIEKTPOEMKOCTh
IUTOCKOTO
KOHJIEHCATOpa.
OHeprus
3apsHKEHHOTO
KOHJICHCAaTopa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7
2¢0

53

JlaboparopHas
paborta
"Uzmepenune
BIEKTPOEMKOCTH
KOHJeHcaropa"

54

[TpuHIMT
JICUCTBUSA U
MIPUMEHEHNE
KOHJICHCATOPOB,
KOIHUPOBAJIBHOTO
amnmnapara,
CTPYHHOTO
MpPUHTEPA.
DJIEKTPOCTATUYECK
asl 3aIlunTa.
3azeMieHue




AIIEKTPONPUOOPOB

55

DIIEKTPUUYECKUI
TOK, YCIIOBUSI €TO
CYIIECTBOBAHUS.
IIocTosiHHBIM TOK.
Cuna Toka.
Hanpsixenue.
CornpoTuBieHHE.
3akoH Oma giig
y4acTKa Ienu

56

57

58

IlocnenoBarenbHO
e, mapaJijielibHoOE,
CMEIIaHHOE
COCIMHEHUE
TIPOBOTHUKOB.
JlaGopaTopHas
pabora «M3ydenue
CMEIIAaHHOTO
COCTMHEHUS
PE3UCTOPOBY

PaboTta u
MOIIHOCTD
IIEKTPUIECKOTO
TOKa. 3aKOH
[xoyns-Jlenna
3akon Oma JJ1s
MOJIHOM
(3aMKHYTOM)
ANEKTPUYECKOMN
uenu. Koporkoe
3aMBIKaHHE.
JlaGopartopHas
pabora
«M3mepenne DJ1C
HMCTOYHHKA TOKA U
€ro BHYTPEHHETO
COIIPOTHBIICHUSD)

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7
410

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7
838

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7
acl

59

PesepBHbIit ypOK.
KoHnTponbHas
pabota o Teme
"DNeKTpoAMHAMUK
a"/
Bcepoccuiickas
IIPOBEPOYHAs
pabora

but6mmoreka [{OK
https://m.edsoo.ru/ff0c8
c56




60

O6o6maromui
YPOK
«DNEKTPOIUHAMU
Ka» /
Bcepoccuiickas
IpOBEpOYHast
pabora

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8
8be

61

DNeKTpOHHAas
MPOBOJUMOCTD
TBEPIBIX
METAaJLJIOB.
3aBUCUMOCTh
CONPOTHUBIICHUS
METAJIOB OT
TEeMIIepaTyphI.
CBepxnpoBoIuMO
CTh

62

OneKTpuuecKuit
TOK B BaKyyMe.
CaoiicTBa
AIIEKTPOHHBIX
Iy4YKOB

63

64

ITomynpoBoaHUKH,
X COOCTBEHHAS U
MIpUMECHAs
MIPOBOIMMOCTD.
CaoiicTBa p—n-
nepexoa.
[TomynpoBoIHUKO
BbIE TIPHOOPHI

OneKTpuuecKuit
TOK B pacTBOpax u
pacraBax
AIIEKTPOJIUTOB.
DIEKTPOIUTUYECK
ast TUCCOINAIIHSI.
DNeKTpoH3

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8
4ae

but6mmoreka [{OK
https://m.edsoo.ru/ff0c8
2ba

65

DneKTpUYECKui
TOK B Ta3ax.
CamocTosTenbHbII
u
HECaMOCTOSITEIIHH
BIN pa3psl.
Mounnus. [Ina3zma

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8
4ae

66

DIIEKTPUYECKUE

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8




npubopsI U
YCTPOMCTBA U UX
MPAKTHIECKOE
MpUMEHEHHE.
[TpaBuna TeXHUKH
0e30MmacHOCTH

6fc

67

68

KoHtpoibHas
pabora 1o Teme
«DNeKTpOCTaTHKA.
ITocTosiHHBIN
AIEKTPUYECKHUI
TOK. Toku B
Ppa3InYHBIX
cpemax»
Pe3epBHbI ypOK.
O06o06Iaromui
ypok 1o TeMam 10
KJjlacca

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8
a8a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8
fé6c

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68 5

11 KITIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer | KoHTpoabH
0 ble padoThI

IIpakTHyeck
ue padoTbl

JlaTa
HU3yYeH
us

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTesibHbIE

pecypchbl

ITocTosHHBIC
MAarHHUThI U UX
B3aMOJCHCTBHE.
MarsuTHoe€ II0JI€.
Bekrop
MarHuTHOM
MHAYKIUK. JInHum
MarHUTHOM
WHYKIIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9
778

MarunutHoe mose
MIPOBOJIHUKA C
TOKOM. ONBIT
Opcrena.
BzanmoneiicTue
MIPOBOJHUKOB C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9
8fe




JlaGoparopHas
pabota «M3yuenue
MarHUTHOTO TOJISt
KaTYIIKHA C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9
8fe

JeiicTBue
MarHUTHOTO TIOJIS
Ha MPOBOJTHUK C
tokoM. Cuna
Awmrepa.
JlaGopaTopHas
pabora
«Hccnenosanue
JIeNCTBUS
MOCTOSTHHOTO
MarHuTa Ha paMKy
C TOKOM)

JeicTBue
MAarHUTHOTO I10JISt
Ha JIBIDKYIIYIOCS
3apSHKECHHYIO
yactuiy. Cuna
Jlopenma. Pa6ota
cuiibl JIopeHia

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9
ac0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9
df4

DneKTpoMarHuTHa
ST MHTyKIIHSL.
ITorok BekTOpa
MarHuTHOM
uHaykuuu. 31C
WHIYKIUU. 3aKOH
3JIEKTPOMArHUTHO
W MHIYKIUU
®dapanes

JlaGoparopHas
pabota
«HccnenoBanue
SBJICHUS
AIIEKTPOMAarHUTHO
1 MHIYKIUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca
150

NHIyKTUBHOCTB.
SIBneHue
CaMOUHIYKIUH.
OJIC
CaMOUHIYKIIUH.
OHeprus
MarHuTHOTO MOJIS
KaTYIIKH C TOKOM.

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0ca
600




DNEeKTPOMarHuTHO
e rnoie

10

11

12

Texunueckue
YCTPOMCTBA K UX
MIpUMEHEHUE:!
IMOCTOSIHHBIC
MAarHMTHI,
AJIIEKTPOMArHUTHI,
3JICKTPOJIBUTaTEIh
, YCKOPHUTEIIH
3JIEMEHTAPHBIX
YacTHII,
WHIYKIIMOHHAs
1eYb

O06o06Iaromui
ypoK «MarHuTHoe
ToJIe.
DneKTpoMarHuTHa
ST UHTY KIS

KonTtponbHas
pabora 1o Teme
«MarunutHoe
noJe.
DneKTpoMarHuTHa
ST MHAYKITHSD

CB00OOIHBIE
MeXaHUYECKHE
KOJICOaHHS.
I"apmonuyeckue
KOJICOaHHS.
YpaBHeHue
rapMOHHUYECKHUX
KOJICOAHHUH.
[IpeBpamenue
SHEPruu

bubmuoreka [JOK

https://m.edsoo.ru/ff0ca

b82

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ca

ds8

bubmuorexa [JOK

https://m.edsoo.ru/ff0ca

f06

13

JlaboparopHas
pabota
«HccnenoBanue
3aBUCHUMOCTH
nepuo/a MajbIxX
KoJeOaHmii rpy3a
Ha HUTHU OT JUTUHBI
HHUTHU U MacChl
rpy3a»

14

KosnebarensHbIi

bu6muoreka [JOK

https://m.edsoo.ru/ff0cb




KOHTYP.
CB00OOIHBIE
AIIEKTPOMATHUTHBI
€ KoebaHus B
HJIeaIbHOM
K0JIeOaTEIEHOM
KOHTYDE.
AHaNOTHs MEX1y
MEXaHUYECKNUMU U
AIIEKTPOMATHUTHBI
MH KoneOaHusIMH

o0
je)

15

dopmyna
Tomcona. 3akon
COXPaHCHHUS
JSHEpPrUy B
HJIeaJIbHOM
K0JICOATEIIEHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb
9c4

16

17

IIpencraBnenue o
3aTyXarLUX
KOJICOQHHUSIX.
Brinyx1eHHbIE
MEXaHHYECKHE
KoJIEOaHHUS.
Pe3onanc.
Brinyx1eHHbBIE
AIEKTPOMArHUTHBI
€ KojeOaHus

[TepemeHHBIN TOK.
CunycougaibHbII
IIEPEMEHHBIN TOK.
MomnocTts
MIEPEMEHHOTO
TOKa.
AMIUIUTYAHOE U
JIEUCTBYIOLLIEE
3HAYEHUE CUJIBI
TOKa U
HaIpsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb
b86

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb
d34

18

Tpancdopmarop.
IIpoussoactso,
nepeaaya u
norpebiieHue
ANEKTPUYECKON
SHEPTUHN

19

YerpoiictBo u

bu6nuoreka [JOK




MPaKTUYECKOE
MpUMEHEHUE
AIEKTPUIECKOTO
3BOHKA,
reHeparopa
MePEMEHHOTO
TOKA, JIMHHUI
AJIeKTpoIepead

https://m.edsoo.ru/ff0cc
324

20

DKOJIOTHYECKHE
PHUCKU TIpU
MIPOU3BOJICTBE
3JIEKTPOIHEPTUH.
Kynberypa
HCIIOJIb30BaHUS
AJIEKTPOIHEPTHH B
IMOBCEAHEBHOM
JKU3HHA

21

22

23

Mexannyeckue
BOJIHBI, YCIIOBHUS
pacrIpoCTpaHEHHs.
[Iepuon.
CkopocTb
pacnpoCcTpaHEHHUS
Y JIJIMHA BOJIHBI.
ITonepeunsie u
IIPOJIOJIbHBIE
BOJIHBI

3Byk. CKopoCTb
3ByKa. [ poMKoCTh
3ByKa. Beicora
toHa. TemOp 3Byka

ONEeKTPOMarHuTH
b€ BOJIHBI, UX
CBOMCTBA U
ckopocts. [Ikana
AIIEKTPOMArHUTHBI
X BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc
a54

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc
c0c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc
fe0

24

IIpunHIUIIBL
PaaNoOCBSI3U U
TEIEBUICHHUS.
Pa3Butue cpeacts
CBSI3H.
Pagnonokanus

25

KoHTtpoinbHas
pabora

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0cc
618




«Konebauus u
BOJIHBD»

26

[IpsamomnuneitHoe
pacrnpocTpaHeHHe
CBETa B
OHOPOJIHOM
cpene. ToueuHblid
HMCTOYHHK CBETA.
JIyd cBera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd
350

27

OtpaxkeHue cBera.
3aKoHBI
OTpaXKEHUs CBETA.
[TocTpoenue
HU300paKCHHH B
IUIOCKOM 3epKajie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd
4e0

28

29

30

[Ipenomnenne
ceera. IlonHoe
BHYTpPEHHEE
OTpaKeHHE.
[TpenenbHbIN yron
IIOJIHOT'O
BHYTPEHHETO
OTpaKEHUS

JlaGopatopHas
pabora
«3mepenue
HIOKa3aTeJIs
TPEIOMIICHUS
CTEKJIa»

JInH3bI.
ITocTpoenue
M300paKCHHIA B
nuH3e. Popmyiia
TOHKOM JIMH3BI.
YBenuuenue
JIUH3BI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd
716

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd
67a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd
dle

31

JlaGoparopHas
pabora
«Hccnenosanue
CBOICTB
M300paKeHHI B
JTUH3AX»

32

Hucnepcus ceera.
CHnoHBII1 COCTaB
OeJoro csera.




LBer.

JlaGopatopHas
pabora
«HabOmronenune
JIMCTIEPCUU CBETa

Nutepdepennms
ceta. udpaxmms

bu6mmoreka [IOK

33 CBeETAa. https://m.edsoo.ru/ff0ce
Hudpakuronnas d22
peméTka
[TonepeuHocThb
bu6mmoreka [IOK
CBETOBBIX BOJIH.
34 https://m.edsoo.ru/ff0cf
[Tonsipusanus
02e
CBeTa
OnTuyeckue
npuOOpHI U
35 YCTPOWCTBA U
YCJIOBHS X
0€3011aCHOTO
MIPUMEHEHUS
['panunuet
MIPUMEHUMOCTH
KJIaCCHUYECKOM
bu6mmoreka [IOK
MEXaHUKH.
36 https://m.edsoo.ru/ff0cf
ITocTynatsl
. 862
CIienaaIbHOM
TEOPHUH
OTHOCHTCIBLHOCTH
OTHOCHUTENHHOCTD
OJIHOBPEMEHHOCTHU
bu6mmoreka [JOK
. 3amenieHue
37 https://m.edsoo.ru/ff0cf
BPEMEHH U
ad2
COKpaIieHue
JUIMHBI
OHeprus u
UMITYJTBC
PENIATUBUCTCKOMN bubnuoreka [IOK
38 gacTuIsl. CBA3b https://m.edsoo.ru/ff0cf
Macchl ¢ SHEPrUeii c68
U UMITYJICOM.
DHeprust MoKos
KoHtpoinbHas
Bbu6nuoreka [JOK
pabora «OnTuka.
39 https://m.edsoo.ru/ffOcf
OCHOBEI 60
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Teopuun
OTHOCHUTEJIBHOCTH
»

40

DOTOHBL.
®opmyna [lnanka.
OHeprus u
UMITYJIbC (POTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf
el6

41

42

OTKpBITHE U
HCCIIeIOBaHKE
dororddexra.
OmnpiTel A. T'.
CroneroBa

3aKOHBI
dotorddexra.
YpaBHeHue
OWHIITEeWHA TSt
dororddexra.
«Kpacnas
rpaHuIa
dotordekra

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0cf
fc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0
15¢

43

[laBiienue cera.
Omprtel 11. H.
Jlebenena.
XHUMHYECKOE
JEeUCTBHE CBETA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0
4a6

44

45

TexHnunueckue
YCTpPOMCTBA U
MPAKTHIECKOE
NpUMEHECHHUE:
dboTosnemMeHT,
dboromatuuk,
COJTHEYHAS
Oatapes,
CBETOJINO]T

Pemenue 3amad 1o
TeEME «DJIEMEHTHI
KBaHTOBOM
ONTHKIDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0
302

46

Mogens aToma
Tomcona. OnbIThI
Pezepdopna o
paccesiHUIO 0.
YaCTHII.
IInanerapHas
MOJIENIbL aTOMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0
9la




47

IToctynatel bopa

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0
afa

48

N3nyuenue n
MOTJIOIICHHE
¢doToHOB TpH
nepexojie aToMa ¢
OJIHOTO YPOBHS
SHEPruu Ha
npyroi. Buasl
CIIEKTPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0
afa

49

50

BoaHoBEIE
CBOMCTBA YaCTHUIIL.

Bousnnbl ne bporins.

Kopnyckynspho-
BOJIHOBOM
Jlyau3M.
CnoHTanHoe U
BBIHYKJICHHOE
U3ITy4YCHHE

OTtkpbITHE

PaaAruOaAKTUBHOCTH.

OnbITH
Pezepdopna o
OTIpEICIICHUTO
cocTaBa
pPaOaKTUBHOTO
U3JTY4YCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0
ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0
fd2

51

CaoiicTBa anbda-,
Oera-, raMMa-
U3ITyYCHUSI.
Bnusnaue
pPaOaKTUBHOCTH
Ha JKHBBIE
OpTaHU3MBI

52

OTtkpbITHE
IIPOTOHA U
HEUTpPOHA.
Wzotonsl. Anbda-
pacnan.
DIEeKTPOHHBIN
MTO3UTPOHHBIN
OeTa-pacma.
I"'amma-uzinydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1
162

53

DHeprusi CBs3U
HYKJIOHOB B sIIIpe.

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0d1
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peaKInH.
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MEPCIIEKTUBBI,
9KOJIOTHYECKHUE
ACIIEKTHI SAECPHOM
SHEPreTUKHU

W
94
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54

55

56

DJieMeHTapHbIe
YaCTHULBL.
OTKpbITHE
MTO3UTPOHA.
Metonrnl
HAOJIIOICHUS U
perucTpanuu
AJIEMEHTaPHBIX
yactull. Kpyrisii
CTOJI
«DyHIaMeHTaIbH
ble
B3aUMO/ICUCTBUS.
Ennucrso
bu3ngecKon
KapTUHBI MUPA»

Dransl pa3BUTHUS
aCTPOHOMHUM.
IIpuknagHoe u
MHPOBO33PEHYECK
o€ 3HAYCHHUE
actpoHomuu. Bug
3BE31HOrO Heoa.
CosBesausi, spKue
3BE3/bI, IJIAHETHI,
HX BUIUMOE
JIBYDKEHHE.
Conneunas
cHCcTEMa

Comnnie.
ConHeynas
AKTHBHOCTb.
Hctounmuk
sHepruu CoJiHIa U
3BE3N

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0

e38

57

3BE3 MBI, HX
OCHOBHBIE
XapaKTePUCTHKH.




3BE3BI TIIaBHOM
IOCIICIOBATEIIFHOC
Th. BHyTpeHHEee
CTpOCHUE 3BE3I.
CoBpeMEeHHbIE
MPEJCTABICHUS O
MPOUCXOXKJICHUH U
sporonyu ColtHIa
U 3BE3]I

58

Mineunsrii [TyTh
— Hama
lNanakTuka.
Ilonoxenue u
nemxenne CoHma
B I'anakTHke.
TamakTuku.
YeEpHble ObIpBI B
SIpax TaTaKTUK

59

Bcenennas.
Paz0eranne
rajakTtuk. Teopus
Bosbiioro B3peiBa.
PenukToBoe
U3JIy4YCHHE.
MeraranakTuka

60

Hepemennsie
poOIeMbI
ACTPOHOMMHU

61

Kontponbnas
paborta
«ONEeMEeHTHI
ACTPOHOMUU U
acTpoU3UKI»

62

O06o06marommiit
ypok. Ponb
busvku u
aCTPOHOMUU B
3KOHOMHUYECKOM,
TEXHOJIOTHYECKOMH,
COIIMAIbHOM U
ATUYECKOH cdepax
JIeSITeIbHOCTH
YyeJioBeKa
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O0o06marommii
ypok. Ponp u




MeCcTO (PU3UKH U
aCTpOHOMUHU B
COBPEMEHHOM
Hay4YHOI KapTHHE
MHpa

64

65

O06o6maromuit
ypok. Ponb
buznyeckoit
TEOPHH B
dbopMHpOBaHUU
MIPEJCTaBICHUH O
bu3nIecKou
KapTHHE MUPa

O0o00maromuii
ypok. Mecro
bu3nIecKom
KapTUHBI MUpa B
ob1eM psgy
COBPEMEHHBIX
€CTEeCTBEHHO-
HAYYHBIX
MPEJICTaBICHUI O
npupoe

66

Pe3epBHbIit ypoK.
MarnuTtHoe no’e.
DneKTpoMarHuTHa
s UHITy KLU

67

Pe3epBHbIit ypoK.
Ontuka. OCHOBEI
crenuaJbHOU
TEOPHUH
OTHOCHTEILHOCTH

68

PesepHblil ypok.
KBanroBas
¢usnka.
DJIeMEHTHI
aCTPOHOMUU U
acTpou3uku

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1
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68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHUpOBaTh Ha HIpUMeEpax pojib U MecTo (U3UKH B (QOPMHUPOBAHUU
COBPEMEHHON HAy4YHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U

TEXHOJIOTHM, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

10.2

YYuThIBaTh  TpaHUIBI MPUMEHEHUS  M3YYCHHBIX  (U3MYECKHUX  MOJCIICH:
MaTepuaabHas TOUYKa, MHEePIHAIbHAS CHCTeMa 0TCUETa, aOCOTIOTHO TBEPIOE TETIO,
WJI€aJbHBIN Ia3; MOJEIIH CTPOCHHS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN

ANEKTPUYECKUH 3apsi]l — IPH pelIeHnH HU3UYECKUX 3a/1a4

10.3

10.4

10.5

Pacno3naBath (pusmueckue siBIeHHUS (IPOLECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH CTPOEHUS BELIECTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJMHEHHOE
JIBIDKEHUE, CBOOOJHOE TMaJCHHE TeJN, ABMKEHUE I10 OKPYXHOCTH, HWHEPIHS,
B3auMozeiicTBue Tei; nuddy3us, OpoOyHOBCKOE IBUKEHHE, CTPOCHHUE KUIKOCTEH
U TBEPABIX Tel, W3MEHeHHe oO0bEMa Ten NpU HarpeBaHuU (OXJIAKICHHH),
TEIUIOBOE paBHOBECHE, HCIApEHHE, KOHAEHCAlus, IJIaBJICHHUE, KPUCTaIM3aLus,
KHUIICHHUE, BIIAXKHOCTh BO3/TyXa, MOBBIIICHUE TABJICHHUS ra3a MPU €ro HarpeBaHUN
B 3aKphITOM COCyZA€, CBA3b MEXKIy IapaMeTpaMH COCTOSHHUS Ta3a B

H30IIponeccax; 3JICKTpU3anus Te, B3aUMOICUCTBUEC 3apss 0B

OnucelBaTh MEXaHHYECKOE ABWIKCHUC, HCIIOJIb3Ys (I)I/I?»I/ILICCKI/IG BCJIMYHMHBI:
KOoOpJAuHaTa, NOyTb, ICPEMCHICHUC, CKOPOCTb, YCKOPCHUC, MacCcCa TCJd, CHIIA,
HUMITYJIBC TECJIa, KMHCTHYCCKAsd OHCPIHsA, IMOTCHLUAJIbHAA SHCPrusd, MCEXaHUYCCKasa
pa60Ta, MCXaHNYCCKasA MOIINHOCTL, IIPpH OIIMCAHUHW IIPAaBUJIBHO TPAKTOBATH
(1)I/I3I/ILIGCKI/II71 CMBICJI HCIIOJIB3YEMbIX BCJIUYHH, HUX 0003HaYeHHs U CAMHHUIBI,
HaxoJUuThb q)OpMy.]IBI, CBA3BIBAIONIUC JAaHHYIO (1)I/I3I/IIIGCKYIO BCIIMYNHY C APYI'UMH

BCJIIMYNHaAMH

OnuceiBaTh M3YYEHHbIE TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCTIONIB3Ysl (DU3MYECKHE BEIMYMHBL: JIaBJICHWE Ta3a, TeMIeparypa, CpeaHsis
KUHETUYECKasl SHEPIUsl XaOTUYECKOTO JABMKEHHS MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHsIsI SHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATENs; TPH OINKMCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3HUYECKUH CMBICI HCIOIB3YEMBIX BEIWYWH, HX
0003HAUYECHHS W EAWHUIBI, HaXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JAHHYIO

(I)I/ISI/IHGCKYIO BCIIMYUHY C IPYTHUMHU BCIIMYNHAM

10.6

OnucelBaTh U3yYEHHBIE IEKTPUYECKUE CBOMCTBA BELIECTBA M DIIEKTPUYECKHE
SBJICHUA (IIPOLIECCHI), MCIONB3Ysl (PU3NUECKUE BEIUYMHBL SJCKTPUUYECKUN 3apsn

OJICKTPHUYCCKOC II0JIC, HaHpﬂ)KéHHOCTI) I10JIdA, MOTECHI A, Pa3HOCTD IIOTCHIIMAJIOB,

1




10.7

10.8

Opy ONUCAHUM TIPABWIBHO TPAKTOBaTh (DU3MYECKHIA CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HA4eHUs M EIUHHUIBI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOLIUE

JaHHYI0 (PU3MYECKYIO0 BETUYHUHY C IPYTMMU BETUYUMHAMU

aHAJIM3UPOBaTh (U3UYECKHE TIPOLECCHl W SIBJICHHS, HCIONIB3YS (Qu3nueckue
3aKOHBI U IPUHLIUIBI: 3aKOH BceMHupHOro TsroteHus, I, 11 u Il 3akonsr HeroToHa,

3aKOH COXPAaHEHMSI MEXaHWYECKOM OHHEpPruM, 3aKOH COXPAHEHHS HMITYJbCa,
OPUHIUI CYNEPIO3UIMN CUJI, MPUHIHUII PAaBHONPABUS HMHEPLHUATIBHBIX CHUCTEM
OTCUéTa; MOJICKYJAPHO-KHHETUYECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BBIC

3aKOHBbI, CBA3b CpGI[HGﬁ KHHETHYCCKOU OHEPIUU TCIIOBOT'O ABUKCHUA MOJICKYII C

a0COJIIOTHOM TEeMIEpaTypou, MepBblil 3aKOH TEPMOJUHAMUKH; 3aKOH COXpaHEHUSs

AJIEKTPUYECKOTO 3apsna, 3akoH KylioHa; Tpu 3TOM pa3inuyaTh CIIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH

OOBSCHATh OCHOBHBIC TPHHIMUIIBI JACHCTBHS MAIIMH, TPUOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3audaTh yCIOBHS X 0€30MIaCHOTO HCITOJIE30BAHUS B TTOBCETHEBHOMN

KHU3HU

10.9

10.10

BBINONHATE KCTIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NIECKUX SBJICHHUA U MPOLIECCOB
C MCIIOJIb30BAHNUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHUI; TIPH 3TOM (hOPMYITHPOBATH
npobiieMy (3a/1a4y) ¥ TUIIOTE3y Y4eOHOTO KCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
NpeII0KEHHOTO 000pYA0BaHMUs, TPOBOIUTE ONBIT U POPMYITHPOBATH BHIBOJIBI
OcyIecTBIIATh MPSIMBIE U KOCBEHHBIE H3MEPEHUsI (PU3NYECKUX BEITMYHMH; IIPH STOM
BBIOMPATh ONTHMAJIBHBIN CIOCO0 M3MEPEHHSI U MCTIOJIb30BaTh U3BECTHBIE METOIBI

OILICHKH ITOTPEIHOCTEN U3MEPEHUI

10.11

10.12

HccnenoBarh 3aBUCUMOCTH MEXTY (PU3NUECKMMU BETUUMHAMU C HCIIOJIb30BAaHUEM
OpsSMBIX HW3MEPEHHI; MPH 53TOM KOHCTPYHPOBaTh YCTaHOBKY, (PHKCHPOBATH
pe3yibTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUIE TaOIMIl U

I‘pa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCICAOBAHUA

CobmoaTe mpaBmiia 0€30MacHOr0 TpyAa NpU TMPOBEACHUU HCCIENOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM U IMPOEKTHOU
JESATETLHOCTH C HWCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB U JIaOOpaTOPHOTO

o0opyaoBaHus

10.13

Pemate pacuérHbie 3agaun ¢ SBHO 3aJaHHOW (PU3WYECKON MOJIETBIO, WCIIOJIB3YS
dbusnyecKue 3aKOHBI U MPUHIUIIBL, HA OCHOBE aHallM3a yCIOBUS 3a7a4l BEIOUPATh

bu3NYeCKyr0 MOJIeNb, BBIACIATh (U3MUECKHE BETUYUHBI U (QOPMYIIBL,
HEOOXoaMMBIC IS €€ PEIICHUs, MPOBOJIUTH PACUEThl M OICHUBATH PEAIBHOCTH

MOJIyYEHHOTO 3HaUeHUsI GU3NYECKON BETUUUHBI

10.14

PemaTte KauecTBEHHBIC 3a/Jaud: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPECUHUBYIO
IEMOYKY PACCYKJICHHUU C OMOpPONM Ha HM3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W

(I)I/ISI/ILIGCKI/IG SABJICHUSA

10.15

Hcnonb30BaTh MpH pEHIEHWH y4eOHBIX 3a/1ad COBPEMEHHBbIE MH(OpMaIMOHHBIE

TEXHOJIOTMM JUIsl IIOMCKA, CTPYKTYPUPOBAHUS, MUHTEPIPETALUU U IPEACTaBICHUS

{



yu4eOHOM W Hay4yHO-TOMYJSIpHOW WH(POPMALMHU, TOIYYEHHOW U3 pPa3IMYHbIX

MCTOYHUKOB; KPUTHUYECKU aHAJIM3UPOBATh MOIy4aeMyIo HH(POPMAIUIO

10.16

[IpuBoaMTH TpUMEPHI BKJIAaJa POCCHUCKUX M 3apyOCKHBIX Y4EHBIX-(PU3MKOB B
pa3sBUTHE HAyKH, OOBSACHEHHE IPOLECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE

TEXHHUKHU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETHYECKUE 3HAHHS MO (U3MKE B MOBCEAHEBHOW JKM3HU IS
oOecrieyeHnss 0E30MACHOCTH TpPU OOpAIIEHWH € NPUOOpPaMU M TEXHUYECKUMHU
YCTPOMCTBaMH, AJI1 COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUS HOPM 3KOJIOTUYECKOIO

MOBEJICHUS B OKPYIKAIOIIECH cpesie

10.18

PaGorate B Trpymnme ¢ BBIINOJHEHHEM PA3JIMYHBIX  COIMAIBHBIX  POJICH,
IUIAHUPOBaTh pabOTy TPYMNIbI, PAalMOHAIBHO pacCHpeleNsiTh OO0S3aHHOCTH U
TUTAHUPOBATH JESATENIbHOCTh B HECTAHAAPTHBIX CUTYAIIMSIX, aIeKBATHO OLIEHUBATh

BKJIaJ] KQ)KJIOT0 M3 YYaCTHUKOB I'PYIIIbI B PEILIEHUE pacCMaTpUBaeMOil MpoOIemMbl

11 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJjbTara

IIpoBepsiemblie MpeAMeTHBIE Pe3yJIbTATHI 0CBOECHHSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o01ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha NpUMEpax pojb U MecTo (GHU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KAPTHUHBI MHMpA, B PA3BUTUHM COBPEMEHHOM TEXHUKH WU
TEXHOJIOTHM, B IIPAKTUYECKOM NAEATEIBHOCTH JIFOAEH, LEJOCTHOCTh U E€IMHCTBO

buznyecKoil KapTUHBI MUPA

11.2

11.3

YYHUTEIBATH T'paHULbI MPUMCHCHUSA HM3YYCHHBIX (1)I/ISI/IIICCKI/IX MOI[CJ'ICfII TOYCYHBIH
BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, AAC€pHas MOACJIb aTOMA, HYKJIOHHAA MOJCJIb aTOMHOI'O AApa

NP pelIeHnd pU3HMUECKUX 3a1a4

PacnioznaBate ¢usnueckue sABICHHUS (MPOIECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB JICKTPOIMHAMUKA U KBAHTOBOU (DU3HKU: DJIEKTPUIECKAS TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JICHUCTBUS TOKA, B3aWMOJICHCTBHC
MarHUuTOB, O3JICKTPOMATHUTHAs WHIYKIMS, JACWCTBHE MArHUTHOTO TIOJNS Ha
MPOBOJHUK C TOKOM W ABWXKYIIHMICS 3apsif, DJIIEKTPOMATHUTHBIE KONEOAHUS U
BOJIHBI, TPSMOJHMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXCHHE, IPEIOMIICHHE,
uaTepdepeHys, audpaknus W - TOJApH3AMs CBETa, JUCIEPCHS CBETa,
doroanekrpuaeckuii 3 dext (hoTorddhekr), cBeTOBOE NaBIeHIE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aroMa BOJOPOAA, ECTECTBEHHAss M HCKYCCTBEHHAs

PAANOaKTUBHOCTD

11.4

OnwuceiBaTh HM3y4YCHHbIE CBOWCTBA BeIIeCTBA (dJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE,  DJEKTPUUECKYI0  MIPOBOAMMOCTb  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), UCHOJIb3YS (PUIUUECKHE BEIMYUHBI:
JIEKTPUYECKUN 3apsifl, CUja TOKA, HIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUYECKOE

COTNPOTHUBIIEHNE, pa3HOCTh mnoTeHnuanoB, OJJIC, pabora TOKa, WHIYKIUA

1

MarHUTHOrO ImoJig, cuja Awmmepa, cuia JlopeHIla, MHAYKTHBHOCTb KATYyIIKH,




DHEPrusl AIEKTPUYECKOTO W MATHUTHOTO TOJEH, MEpPHOj M YacToTa KoJieOaHHi
Koe0aTeIbHOM KOHTYpe, 3apsii M CWia TOKa B IPOIEecCe TapMOHUYECKUX
ANIEKTPOMArHUTHBIX KoJieOaHMi, (OKYCHOE pacCTOSHUE U OINTHYecKas cuja
JIMH3BL, IPU OMTUCAHUH MPABUIIBHO TPAKTOBATH (PU3NICCKUN CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYCHHS W EIAWHHWIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINC

JaHHYI0 (PU3MYECKYI0 BETUUYHUHY C IPYTMMH BETUYHMHAMU

11.5

11.6

11.7

11.8

OnuchiBaTh M3y4YCHHBbIE KBAHTOBBIE SIBJICHHS M  MPOIECCHl, HCHOIb3Ys
¢busnyeckue BEIUYUHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI U
4yacToTa CBETa, SHEPrus M UMITYJIbC (OTOHA, MEPUOA MOJypacnaaa, dHEPrus
CBSI3M ATOMHBIX SIJIEP; IPU OMMCAHUH MMPABUIIBHO TPAKTOBATH (U3NICCKUIN CMBICIT
UCTIONB3YEMBIX BEIMYHMH, MX O0O3HAYCHHUS W CIUHHIIBI; YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTMMU BEIUYHMHAMU,

BBIYUCJIATH 3HAYCHUC (I)I/I3I/I‘IGCKOI>'I BCINYHMHBI

AHanu3upoBaTh (pU3MUECKHe TMPOLEcChl M SBJICHUS, HCIONb3YSd (QU3NYECKHUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENLHOTO U TApaJIJIEIbHOTO
COEIMHEHHS] TPOBOJHUKOB, 3aKOH JIxoynsa — JleHna, 3aKOoH 3JIEKTPOMAarHUTHOM
MHIYKIWHU, 3aKOH MPSMOJIMHENHOr0 paclpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI IMPEIIOMIICHUsI CBETa, ypaBHeHUe DiHmTeiiHa i doTtorddekra,
3aKOH COXPAHEHHUs SHEPrUH, 3aKOH COXPAHECHUS HMITYJIbCA, 3aKOH COXPAHEHUS
NEKTPUYECKOTO 3apsa, 3aKOH COXpPaHEHUSI MaCCOBOT0 YMCIIa, IocTynaTsl bopa,
3aKOH  PAaJMOAaKTHMBHOIO  pacmaaa; Mpud 3TOM  pa3jinyaTh  CIOBECHYIO
(bopMyIHUPOBKY 3aKOHA, €r0 MaTeMaTUYE€CKOE BhIPAKEHHE U YCIOBHS (TPaHUIIBL,

00J1aCTH) TPUMEHUMOCTH

OnpenensaTb HanpaBJIEHUE BEKTOpa MHAYKIMM MAarHMTHOIO IIOJIS IIPOBOJHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua

CTpouTh M ONMHCHIBATH M300paKEHUE, CO3/IaBAEMOE IIJIOCKUM 3€pKaloM, TOHKOM

JINH30H

11.9

BBINOTHATE 3KCIEPUMEHTHI IO UCCIIEI0OBAaHUIO (U3NYECKUX SBJICHUHN U MTPOLIECCOB
C MCIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; TPH 3TOM (POPMYIUPOBATH
npoOieMy (3agady) U TUIOTe3y yueOHOro SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY M3

NPEIOKEHHOTO 000PYA0BaHMSI, IPOBOJUTD OMBIT U (POPMYIUPOBATH BHIBOJIBI

11.10

OcyH_IeCTBJI}ITB MMpAMBbIC U KOCBCHHBIC U3MCPCHUA (I)I/IBI/IIICCKI/IX BCJIMYHH, ITPU 3TOM
BBI6I/IpaTL ONTHMAJIBHBIN CITOCO0 HU3MCPCHUSA U UCITIOJIB30BATh U3BCCTHBIC MCTOABI

OLIEHKH MOTPEIIHOCTEN N3MEPEHMI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIWYMH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUil; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHUPOBATH pPE3yJIbTATHI
MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BHJEC TaOIHMI M TIpadHUKOB,

ACJIaTh BBIBOJALI IO PE3YyJIbTaTaM HUCCICAOBaHUA

11.12

Cobnronate mpaBuia 0€30MaCHOrO TPyAa MPHU MPOBEACHUU HCCIICAOBAHHUHA B
paMKax y4eOHOro OHKCHEpUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM U MPOCKTHOM

JESTEIbHOCTH C UCTIOJIB30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U Ja00paTOPHOTO




obopypoBaHus

11.13

Pemate pacuérHble 3a7auu ¢ SIBHO 3aJaHHOM (DU3MYECKOH MOJENbIO, HCIIOJB3YS
¢du3uUeckre 3aKOHbI ¥ PUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a41 BEIOUPATh

¢u3nuecKkyr0o MOAENb, BbIIENATh (U3NYECKUE BEIWYMHBI U (OPMYJIBI,
HeoOXoIuMble Ui €€ pEelIeHus, MPOBOJUTh PACUETHI U OLICHHWBATh PEATBHOCTD

MOJIYYCHHOI'O 3HAYCHHUA (1)I/I3I/I‘IGCKOI71 BCJIMYHHBI

11.14

Pemiate kadecTBeHHBbIC 3a/aud: BBICTpaUBaTh JIOTUYECKU HENPOTHUBOPEUUBYIO
LEMOYKY PacCyKJIEHUU C OMOpPOM Ha M3Yy4YCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH W

(1)I/ISI/ILIGCKI/I€ SABJICHUA

11.15

11.16

Hcnonp3oBaTe MmpH pelieHnH y4eOHBIX 3a/1a4 COBPEMEHHBbIE HH(OpMaIOHHBIE
TEXHOJIOTMM [UIsl TOWCKA, CTPYKTYpHUPOBAHUS, MHTEPIPETAUU U IPEICTABICHUS
y4eOHOW W Hay4HO-NONYJSIpHOW WHGOpMAIUU, MOJYyUYEHHOM U3 Pa3IUYHBIX

HUCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATH MMOTyIaeMyI0 HH(POPMAITHIO

OOBSCHATh MPUHIMIBI JIEHCTBUS MAIWH, MPUOOPOB M TEXHUUYECKUX YCTPOUCTB;

pasiindaTth yCJIOBUSA UX 0€30I1aCHOr0 UCIIOIL30BaHUS B HOBCGI[HCBHOfl KHU3HHU

11.17

[TpuBOaUTH MpUMEPHI BKJIAJa POCCUMCKUX M 3apyOekKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO MHpPA, B Pa3BUTHE

TEXHHUKH U TEXHOJIOTHI

11.18

Hcmons30BaTh TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IKG B IIOBCCIHCBHOM KM3HHU JJISI
obecrieyeHnss 0€30IIaCHOCTHU IIpu O6paH_[CHI/II/I C an60paMH n TCXHUYCCKUMU
YCTpOﬁCTBaMH, IJIsL COXpAaHCHUS 310POBb U CO6JHO,[[€HI/I$I HOPM 5KOJIOTHYCCKOTO

MOBEJICHUS B OKPYXKAIOILIEH cpese

11.19

PaboTaTh B rpynie ¢ BBIMOJHEHUEM PA3TUYHBIX COLMATBHBIX POJICH, TUIAHUPOBATH
paboTy TpyIIbl, palUOHAIBHO paclpeneisTh OOS3aHHOCTH H  IUIAHUPOBATh

ACATCIIbHOCTb B HCCTAHAAPTHBIX CUTYallUAX, aICKBATHO OLICHUBATH BKJIAJ] KAXXJI0I'0

U3 YYaCTHUKOB I'PYIIIBI B pellIEHHE paccMaTpuBaeMoil pooieMbl

IMPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

10 KJIACC
Kon Kox npoBepsiemoro
IIpoBepsiemble 31€eMEHTHI COAEPKAHUS
pasaeJia 3J1eMEeHTa

OU3NKA 1 METOJAbI HAYYHOI'O ITO3HAHUA

®usuka — Hayka o mnpupoge. Hayunele metozapl
. MO3HAHUA OKpYyXkarwuero mupa. Posp skcnepuMeHTa
U TEOPUM B IPOLECCE IO3HAHUS  IPUPOJBI.

DKCrepuMeHT B pU3UKe

MonenupoBanue pU3NIECKUX SBJICHUIN U TPOLIECCOB.
- Hayunble runorespl. @u3nyecKue 3aKOHbBI U TEOPHH.
I'panunpl  MPUMEHMMOCTH  (PU3MYECKHX  3aKOHOB.

[punmun cootBercTBus. Ponms u mecto ¢u3uku B

{



(OpMHpPOBAHUM COBPEMEHHON HAy4yHOM KapTHHBI

MHpPA, B IPAKTUYECKON AEATEIbHOCTH JIIOACH

MEXAHUKA

2.1

2.2

KMHEMATHUKA

2.1.1

MexaHu4deckoe JABHOKCHHC. OTHOCUTEIIFHOCTD
MEXaHHUYCCKOI'O JABWOKCHUA. Cucrema OTCuYéTa.

Tpaexropus

[lepememienne,  ckopocTh  (CpedHssi  CKOpOCTb,
MIHOBEHHAs CKOPOCTb) M YCKOpEHHE MaTepHallbHOM
TOYKH, MX TPOEKIMM HA OCH CHCTEMbl KOOpJUHAT.

CrioxeHue nepemMenieHu U CII0KEHUE CKOPOCTEH

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE
IBIKeHHe. ['paduku  3aBUCHMOCTH  KOOPJHMHAT,
CKOPOCTH, YCKOPEHHMs, IIyTH M IEpEeMELICHUs

MaTepHaanoﬁ TOYKHU OT BPEMCHU

CBobOogHOE TIazicHre. Y CKOpEHUE CBOOOTHOTO

naacHus

KpuBonunelinoe nBuxenue. PaBHomepHoe 1BHKEHNE
MaTepUaIbHON TOYKM IO OKPYKHOCTH. YIJIOBas
CKOPOCTb, JIMHEHHas CKopocThb. llepnon u wacrora.

LleHTpocTpeMUTENHHOE YCKOPEHHE

Texnuueckue YCTPOﬁCTBaZ CIIMAOMETP, ABHUIKCHUC

CHapsAA0B, LHCIIHLIC U PCMCHHEBIC IICPpEaavIn

[IpakTnueckue pabGoTbl. HM3mepeHue MrHOBEHHON
ckopoctu. HccnenoBaHue  COOTHOLUEHUS — MEXKIY
MyTAMH, IPOUICHHBIMU TEJIOM 32 MOCIEI0BATEIIbHBIC
paBHbIE MIPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JIBUOKEHUHU c HavaJbHOU
CKOpPOCTBIO, paBHOM HyJr0. HM3yueHue [BUKEHUSA
apukKa B BA3KOW KUIAKOCTH. M3yueHue IBMKEHUA

TCIa, 6pOI_HCHHOI‘O TOPHU30HTAJIBHO

JTIMHAMUKA

2.2.1

[Tpunuun otHocuTensHOCTH ['anues. IlepBblil 3aK0H

Herorona. MHepumanpHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cyneprno3unuu cui

223

Bropoii 3akoH HproTOHA 111 MaTEpUAIBHON TOYKU B
uHeprmanbHot cucteme orcu€ta (MCO). Tperwmii

3aKkoH HproToHa AJId MaTCPUAJIbHBIX TOYCK




224

3akoH BceMUpHOro TsaroreHus. Cuma TIKECTH.

ITepBast kocmuyeckasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna rtpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U cuia TpeHus nokos. Koapduuuent
TpeHus. Cuina cCOnpoTUBIIEHUS IIPU IBUKEHUU TEA B

KHUIKOCTH HUJIU ra3e

HOCTyrIaTCJ'II)HOG u BpalaTCJIbHOC JBHXKXCHHUC

abCcoOTHO TBEPAOTO TeIa

228

229

MOMEHT CcwiIbl OTHOCUTEIBHO OCH BpauieHud. [lieuo
cuibl. YcioBusi paBHoBecus TBEpaoro tena B UCO

TexHuueckue YCTPOﬁCTBaZ INOAIIMITHUKH, ABHXCHHC

HUCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTudeckue paboThl. M3yueHne ABmKeHHs Opycka
[0  HAaKJIOHHOM  IJIOCKOCTH  MOJA  JEHCTBHEM
HECKONBKUX cui. MccenenoBanue 3aBUCHMMOCTH CHII
yOpPYrocTH, BO3HHUKAalOIIUX B  jAedopMupyemoit
IPYXUHE U PE3MHOBOM 00paslie, OT BEJIWYMHBI HX
nepopmanuu. MccnenoBaHue yCiIOBUH paBHOBECHUS

TBEPJIOTO TeJIa, UMEIOIIETO OCh BpPAIICHUS

23

2.3.1

232

3AKOHbI COXPAHEHUA B MEXAHUKE

I/IMHy.IIBC MaTepI/IaHLHOﬁ TOYKH, CHUCTCMBI
MaTCpraJIbHbBIX TOYCK. I/IMHYJ'II)C CHJIBI 1 HU3MCHCHHC

HUMITYyJIbCa TCJIa

3akoH coxpaHeHus ummyinsca B MCO. PeaktuBHOE

JIBIDKECHHE

233

PaGora cuiibl

234

MontHocTh CUIIBI

2.3.5

Kunernueckas OHEPIHUia MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KNHETHYECKOW YHEPTUH

2.3.6

2.3.7

[TorenmmansHas sHeprus. lloTeHuuanbHas >HEPrus
YIpYyro neOopMUPOBAHHOM MpYy>KUHBI.
[ToTennmanpHast >HEprusi Tena BOJIU3U MOBEPXHOCTH
3emnu

IloTeHmanbHEIE W HENOTESHIUANLHBIE CHIIBI. CBS3b
paboThl HEMOTCHIMAIBHBIX CHJI C HW3MECHCHHEM

MEXaHUYECKOM HOHEPruM CUCTEMBI Te€l. 3aKOH




COXPAaHCHUA MEXaHU4YeCKOMH OHECPTUn

2.3.8

VYipyrue u Heynpyrue CTOIKHOBEHUs

239

Texundeckue YCTPOﬁCTBaZ JABUIKCHHUC PaKeT,

BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

2.3.10

[IpakTuyeckue paboTsl. M3yueHue CBSI3U CKOpOCTEH
TeN MHpu Heynpyrom yzaape. HMcciaenoBanue cBs3u
paGOTBI CHUJIBI C U3MEHEHHEM MEXaHUYCCKOM OHCpPIruun

TCIIa

3.1

MOJIEKYJISPHAS ®U3UKA 1 TEPMOJINHAMUMKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU

3.1.1

OCHOBHBIE TIOJIOKECHUSI MOJIEKYJISIPHO-KHHETUIECKON
teopun.  bpoyHoBckoe  mBmwkeHume.  Auddyswus.
XapakTep JABWXKEHUS W B3aUMOACHCTBHS YaCTHII

BCIICCTBA

Mopaenu CTpOCHHsI Ta30B, KUIKOCTEH U TBEPABIX TEJ
1 OOBLSICHEHHE CBOICTB BEIECTBA HA OCHOBE JTHX

MoJeiei

Macca MOIJICKYJIL. KomnuectBo BeniecTna. [TocTossaHas

ABoraapo

TenmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana remneparyp Lienbcus

3.1.7

Mopens wuaeanbHoro rasza. OCHOBHOE YpaBHEHHE
MOJ'ICKynSIpHO-KHHCTH‘IGCKOfI TCOpHUU nacaJIbHOI'O
raza

AOcomtoTHas TeMIeparypa Kak Mepa cpeaHein
KUHETHIECKOU OHEPIUU TCIIOBOT'O ABUKCHUA YaCTHIL
raza. [lIxana temneparyp KenpBuna

VpaBuenue Kianeiipona — MenneneeBa. 3akoH

JanbpToHa

I'a30BBIC 3aKOHBI. I/I30HpOHeCCLI B HMJICAJIBHOM Ta3€ (
IMOCTOAHHBIM  KOJIMYECTBOM BCIICCTBA: HU30TCPMA,

nu3oxopa, uzobapa

TexHudeckue yCcTpoiicTBa: TepMOMETp, OapoMeETp

3.1.10

[IpakTuueckue padboTsl. MI3Mepenne Maccel BO3ayxa B
KiTacCHOM koMHare. HMcciaenoBaHnme 3aBHCHUMOCTH

MCXKAY mapaMeTpaMu COCTOAHUA Pa3pCKCHHOT'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKIA
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3.2.1

TepmoauHaMuueckass cucreMa. BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKOH CHCTEMBI M  CHOCOOBI €€

HU3MCHCHUA

322

KonngectBo Temnorsl u padota. BHyTpeHHSs sHEpTUs

OJHOATOMHOI'O UJI€AJIBHOI'O I'a3a

323

Bumaer TEeIIonepeIaun: TEIJIONPOBOAHOCTb,
KOHBEKIIUS, M3IydeHue. TeroéMKocTh  Tena.
VY nennrHas TEIUIOEMKOCTD BEILIECTBA. Pacuért

KOJIMYCCTBA TCIIOTHI IIPH TEIIONEPEaAAYC

324

3.2.5

IlepBeiii  3akoH  TepMoauMHaMHKU. [IpumeHeHue
MIEPBOr0 3aKOHA TEPMOJMHAMUKUA K H3OMPOIECCAM.

I'padmyeckas unTepnperanus paboThl raza

TennoBele MamuHbL. [IpUHIIATIBI TEHCTBUS TEIIOBBIX
mamuH. [IpeoOpa3zoBaHust HSHEPrUM B  TEIUIOBBIX
MamHax. KoagduiueHT moie3sHoro neicTpus (anee

— KIIJ) TeruioBoit mamuusl. Hukn Kapao u ero KI1J]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTh
IpoleccoB B Mpupone. TemnoBble JBUTATEINH.

DKoyorn4eckue mpo0IeMbl TEIIOIHEPTETHKH

3.2.7

3.2.8

TexHu4eckue yCTpOMCTBA: JBUIATENb BHYTPEHHEIO
CropaHusi, ObITOBOM XOJIOAUIBLHUK, KOHAUIIUOHED

[IpakTuueckue pabothl. M3mepenue  ynenbHOU

TEINIOEMKOCTH

AI'PET'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue u KoHAeHcauus. Mcnapenue u

3.3.1 KMIIEHHEe. YJenbHas TemioTa mnapooOpa3oBaHMUsL.
3aBUCUMOCTh TeMIepaTypbl KUIMEHUS OT 1aBICHUS
330 AOGcontoTHas U OTHOCHUTEJIbHAS BIIAXXHOCTH BO3AYyXa.
o Hacsiennsiii map
Teépnoe Teno. Kpucrammmueckue u amopdHble Tena.
3.33 AHuzoTponus  CBOWCTB  KpuctamioB. Kuikue
Kkpuctayyibl. CoBpeMEHHbIE MaTepHAaIb
334 [InaBneHne u Kpucramimzauus. YJAeiabHas TeEIJIOTa
o mnasieHus. Cyommumanus
3.3.5 VYpaBHeHue TeraoBoro 6anaHca
336 TexHuueckue yCcTpoucTBa: TUTPOMETP U IICUXPOMETP,

KaJIOpUMCETP, TCXHOJOTUH IIOJTYYCHHA COBPCMCHHBIX




MarepuajioB, B TOM YHCJIC HaAHOMATCpUAJIOB, U

HaAHOTCXHOJIOTHH

[Ipaktnueckne paboTel. l3MepeHune BIaXHOCTH

3.3.7
BO3yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
DNeKTpu3alus Teia. DJIeKTpUuuecKuid 3apsaa. JBa Bup
1 JNEKTPUYECKUX 3aps0B
4.1.2 [IpoBOIHMKY, TUDIIEKTPUKH U ITOITYIIPOBOJHUKHU
4.13 3aKOH COXpaHEHUsl AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
DIeKTpUYECKOe nore. Hanpspxkénnocthb
4.1.5 anekTpudyeckoro nmnousid. IlpuHnun cynepno3uuuu.
JInHUM HaNPSHKEHHOCTH AJIEKTPUYECKOTO OIS
PaGorta cun snextpocratuueckoro mons. [loreHuuman.
416 Pa3nocts norennuanos
4.1 [IpoBOogHMKM W  JIUAJIEKTPUKA B  IOCTOSTHHOM
4.1.7 INEKTPUYECKOM ToJe. JysnexTpuueckas
MIPOHUIIAEMOCTh
OnektpoémkocTh.  KonaeHcaTop. DIeKTpOEMKOCTH
4.1.8 IUIOCKOTO  KOHJEHCATopa. OHEPrus 3apsKEHHOIO
KOHJIEHCAaTopa
Texnuueckue yCTpOiicTBa: 3JEKTPOCKOTI,
ANEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
19 3a3eMIICHHE AJIEKTPONPUOOpPOB, KOHJIEHCATOop,
KCEPOKC, CTPYNHBIN IPUHTEP
[IpakTuueckue pabotbl. M3mepeHue 31eKTpoEMKOCTH
110 KOHJIEHCATOpa
[OCTOSHHBIN SJIEKTPUYECKHH TOK. TOKH B PA3JIMUHBIX CPEJIAX
Ycnosus CYILLIECTBOBaHUS IIOCTOSIHHOTO
4.2.1 3JeKTpuuecKkoro Toka. Mcrounnku Toka. Cuia TOKa.
[TocTossHHBINM TOK
4.2 422 Hanpspkenune. 3akon Oma 1t ydacTka Lenu
4o DNEeKTpUYECKOe CONIPOTUBJICHHUE. VYnensHoe
2 COIIPOTHBIICHUE BEILIECTBA
424 [locnenoBarenbHOe,  MapajyieNbHOE,  CMELIAHHOE

COCIMHEHHE TPOBOTHUKOB




435 Paborta »anekrpuueckoro Toka. 3akoH JDxoyms —
o Jlenua

4.2.6 MOIIHOCTB AEKTPUUECKOTO TOKA

anekTponaBwkymas cuna (mamee — OJC) wm
427 BHYTPEHHEEC CONPOTUBIICHHE HMCTOYHHKA TOKA. 3aKOH
Oma 17151 IOHOM (3aMKHYTOM) 3JIEKTPUUECKOH LIETIH.

KopoTtkoe 3ambIkanne
DNeKTpOHHAs MPOBOAMMOCTh TBEPABIX METAJUIOB.
4.2.8 3aBUCUMOCTb ~ CONPOTHBIIEHHS  METAIJIOB  OT

Temnepatypbl. CBEpXIpOBOIUMOCTb

429 DnekTpudyeckuii  Tok B Bakyyme.  (CBoiicTBa

JJIEKTPOHHBIX ITyYKOB

[lonynpoBonnuku. CoOcCTBEHHass W IpUMECHas
4.2.10 MPOBOJIUMOCTh  MOJYNPOBOAHUKOB. (CBOHCTBa p-n

nepexoja. [lomynpoBogHuKOBBIE TPUOOPHI

4o 11 OnexTpuyeckuit TOK B ANEKTPOIIUTAX.
DNEeKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIN3

DneKkTpuyeckuii TOK B Tazax. CamMOCTOATENbHBIN U
4.2.12 HECAMOCTOSITENIbHBIN  pa3psii. PaznuuHble  THUIIBI

CaMOCTOATENIBHOTO pa3psana. Monnus. [lna3zma

TexHuyeckue yCTpOWCTBA: aMIIEPMETP, BOJIBTMETP,
peocTar, MCTOYHUKHU TOKA, 3JIEKTPOHATrPEBATEIbHBIE
4213 puOopHI, AIEKTPOOCBETUTEIBHBIE pUOOPHI,
o TEPMOMETP  COINPOTHUBIICHUS, BAKYYMHBIA  JHOJ,
TEPMHUCTOPHI " (hoTOpe3uCTOPHI,

HOJ'IprOBOI[HI/IKOBHﬁ Anoa, raJlJbBaHHMKa

[Ipaktuyeckue paboTel. M3ydyeHue CMELIIaHHOTO
COETMHEHHSI PE3UCTOPOB.

4.2.14
N3mepenune DJ1C uCTOYHMKA TOKA U €70 BHYTPEHHET O

conpoTuBneHus. Habmroaenue anekTponnsa

11 KJIACC

Kon
pasnena

Koanpoepsiemoro 3jiemenTa IIpoBepsiemble 3JIEMEHTHI COTEPKAHUS

4

SJIEKTPOAMHAMUKA

43

MATHUTHOE IIOJIE. JIEKTPOMAT'HUTHA A MHAYKIWA

IlocTostHHEIE MAarHuThbl. BzaumoneiictBue

43.1

IIOCTOSIHHBIX MarHuToOB




MarnutHoe mnosne. BeKTop MarHUTHOM MHIYKLHH.

[Ipunmun  cynepno3uiuu. JIuHUKM  MarHUTHOM

4.3.2 nHAyKuy. KapTuHa TMHUA MarHUTHOM MHIYKLIIMU
T0JISL TOCTOSTHHBIX MarHUTOB
MaruutHOe moJjie MpoBOAHUKA ¢ TOKOoM. KapTuna
JUHUW TOJS JJIMHHOTO TPSIMOTO MPOBOAHHUKA U
433 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYIIKH C
TokoM.  OmeiTr  Opcrega.  BzaumopeiictBue
MIPOBOJIHHUKOB C TOKOM
434 Cuna Amriiepa, e€ MOJyJib U HallpaBJieHUE
Cuna JlopeHna, e€ Moaynb M HalpaBlICHUE.
435 JIBrokeHue 3apspKeHHOM 4YacTHIbl B OJTHOPOJAHOM
MarHuTHOM noJje. Pabora cuisl Jlopenna
4.3.6 SIBneHue IEeKTPOMAarHUTHOM UHAYKIIMU
437 [ToTok BeKTOpa MAarHUTHON MHIYKLIMU
OAC wuHaykuuu. 3aKOH  3JIEKTPOMarHUTHOMN
438 unaykuun Papaes
Buxpesoe anexrpuueckoe nosie. IJC unayKIuu B
439 IIPOBOJHUKE, JBIKYLIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHMUTHOM I10JIE
4.3.10 [IpaBuso Jlenma
NunykrtuBHOCTh. SBnenune camomuaykiuu. DJC
43.11
CaMOMHAYKIMHU
4.3.12 OHeprus MarHUTHOTO MOJIsI KaTyLIKU C TOKOM
43.13 DIEeKTPOMArHuTHOE M0JIe
TexHuyeckue yCTpONCTBA: MOCTOSIHHBIE MAarHUTHI,
43.14 3JIEKTPOMATHUTHI, 3JIEKTPOJBUIaTEb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIeYh
[IpakTnueckue pabGoThl. M3yueHMe MarHUTHOIO
MoJisi KaTyLIKU ¢ TOKOM. MccienoBanue aecTBus
4.3.15 [IOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HUccnenoBanue SIBJICHUS 3JIEKTPOMATHUTHOMN

WHIYKIUU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Koneobarensnas cucrema. CBOOOIHBIE KOJIEOAHUSL.

lapmonnueckue konebanus. [lepmon, dacrora,




amIuTyaa u ¢gasza konebaHun

[IpyxvHHBIA MagTHUK. MaTeMaTH4ECKUN MasSTHUK

VYpaBHeHue TapMOHHYECKUX Kosie0aHui.
Kunematnueckoe # AMHAMUYECKOE ONUCAHUE

K0J1€0aTeIbHOIO JABHWKCHUA

[IpeBpammienne SHEPTUM TP  TAPMOHHYECKHX
Konebanusax. CBsi3b  aMIUIMTYIbl  KOJIeOAHUI
WCXOJHOHM BENMYMHBI C aMIUIUTyJaMH KOJeOaHuit

€€ CKOPOCTH U YCKOPECHMS

5.1.5

Konebarenbublit KOHTYD. CBoboHBIE
JIEKTPOMAarHuUTHbIE KojeOaHWs B  HACAIbHOM
KojeOaTeNbHOM  KOHTYype. AHQJIOTUA  MEXay
MEXaHUYEeCKUMHU u 3JIEKTPOMarHUTHBIMU

kosnebanusamu. ®opmyna Tomcona

3aKOH COXpaHEHHsS DHHEPrMM B  HJCAIbHOM
Kos1e0aTeabHOM KOHTYpe

BoinyxneHHbIE MEXAHUYECKUE KoJIeOaHusl.
Pesonanc. Pe3onHaHcHas kpuBas. BwiHyXneHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[lepemennslil Tok. CuHYCOUAANBHBIN TEPEMEHHBII

TOK.

MOIIHOCTh INEPpEMCHHOT'O TOKaA. AMHJ’II/ITy,Z[HOG n

HCﬁCTBymmee S3HAYCHHE CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpanchopmarop. IlpowsBoacTBo, mepemavya u
notpebdreHue AIIEKTPUIECKON SHEPTHUH.
DKOJIOrMY4eCKHe  pUCKU  TPU  IPOU3BOCTBE
ANEKTPUIECKON SHEPTHUH. Kynbrypa
WCTIOTH30BaHUS DJICKTPOIHEPTHUH B TTOBCEIHEBHOM

KHU3HHU

5.1.11

Texuuueckue YCTPOMCTBA: ceiicmorpad,

JJIEKTPUYECKUI 3BOHOK, JJMHUU JIEKTpoIepeaayd

5.1.12

[IpakTnueckue paloTHI. Hccnenosanue
3aBHCUMOCTH MIEPHUO/Ia MaJIbIX KojeOaHuii Irpy3a Ha
HUTH OT JJIMHBI HHUTH M Macchl TIpy3a.
HccnenoBanue NEPEMEHHOrO TOKA B LENU U3
MIOCJIEZIOBATENBHO COCOUHEHHBIX KOHICHCATOPA,

KaTyIIKU U peE3UcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
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5.2.1

Mexanunueckue BOJIHBI, ycCJioBus
pacnpocTpaHEHHUS. [Tepuon. CxopocTthb
pacnpocTpaHeHus U JuiMHa BOHBL. [lonepeunsie u

IIPpOJOJbHBIC BOJIHBI

522

###Par###t  Untepdepennmss u - gudpakuus

MCXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa. BeicoTa

tToHa. TemOp 3ByKa

524

5.2.5

ONEKTPOMarHUTHbIE BOJIHBL. YCIIOBUS HM3JIy4EHMS
JJIEKTPOMAarHUTHBIX BOJH. B3anmuas opueHTanus
BEKTOpOB E, B M v B 3JIEKTpOMAarHuTHOM BOJIHE B

BaKyyMe

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPA)XKEHHUE,
MIpeJIOMJIEHUE, noJisipu3anus, T paKIus,
untepdepenius. CKOpPOCTh AIEKTPOMArHUTHBIX

BOJIH

5.2.6

5.2.7

5.2.8

53.1

[IIkama 53I€KTpOMarHUTHBIX BOJH. IIpumeHeHune

QJICKTPOMAroMuTHLHIX BOJIH B TCXHUKC U 6LITy

[IpyHuMnBl  paguocBsi3M U TEICBUACHHUA.
Paguonokanus. DIEKTPOMArHUTHOE 3arps3HEHUE
OKpY’KaroIlel Cpeibl

Texanueckue YCTpOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas [IMAarHOCTHKa B
TEXHUKE W MEAUIUHE, pajap, paguoONpHUEMHUK,

TEJIEBU30p, aHTeHHa, TeaedoH, CBYU-nieup
OIITHUKA

[IpsmonuHeitHOE  pacmpocTpaHEeHHE CBeTa B

OJIHOpOAHOM cpexe. JIyu cBeta

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.

[TocTpoenue n300paxxeHuii B MIOCKOM 3epKaje

533

HpeHOMJ'IeHI/Ie cBeTa. 3aKOHBI MMPCJIOMJICHUA CBCTA.

AOGCOTIOTHBIN NOKAa3aTeNb MPETOMIICHUS

534

ITonnoe BHyTpeHHee oTpakeHue. IIpenenbHbIN yroi

TTOJTHOTO BHYTPEHHETO OTPAYKEHUS

535

JHucnepcus cseta. CroxkHbIM cocTaB 0e0ro cBera.

IIBet

5.3.6

Cobuparomiyie U paccewBarONINe JHH3BL TOHKas




nuH3a. OKyCHOE pacCTOSHUE U ONITUYECKas CHIla
TOHKON JuH3BL. [locTpoenne wu3o0pakeHUil B
COOMpAIOIINX U PacCEHBAIOIIUX JIMH3aX. PopMyia

TOHKOM JIMH3BI. Y BEJIWYECHHE, JaBAEMOE JIMH30M

5.3.7

[Ipenemns MPUMEHUMOCTH reOMETPUUYECKOMN

OIITHUKH

5.3.8

HNurtepdepenmus cBera. KorepeHTHbIE HCTOUYHUKH.
VYcnosus HaOJII0ICHUS MaKCHMYyMOB u
MUHUMYMOB B HHTE€PGEPEHLUOHHONW KapTHUHE OT

JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHKOB

539

5.3.10

53.11

Hudpakmust cBeta. udpaknuonHas pemeéTka.
YcnoBue HaOMIOJEHHS TIaBHBIX MAKCUMYMOB TpU
MaJCHUM  MOHOXPOMATHYECKOIO  CBETa  Ha
TUGPAKIIMOHHYIO PEHIETKY

[Tonsipuszanus ceera

Texuuueckue yCTpOMCTBA: OUKH, nayna,
¢doroanmapar, MIPOEKIIMOHHBIN amnmapar,
MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAsl  OIITHKA,

T paKIIMOHHAS PEMIETKA, MOJIIPOUT

5.3.12

[IpakTuueckue pabGoTsl. M3mepeHue mnokaszarens
MIPEIOMIICHUS. HccnenoBanue CBOWCTB
n3o0paxeHui B muH3ax. Habmonenue nucnepcun

CBCTa

SJIEMEHTAHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MexaHuKku. IlocTysmaTel T€OpUM OTHOCUTEIIBHOCTH:
MHBAPUAHTHOCTb MOZYJS CKOPOCTH CBE€Ta B

BaKyyMe€, IPUHLIMII OTHOCUTEIBHOCTH DWHILITEHA

6.2

OTHOCUTEIIBHOCTD OOTHOBPEMCHHOCTHU.

3aMe)IJ'IeHI/Ie BPEMCHHU U COKpAIICHUEC NJINHBI

6.3

DHEprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBs3p  Maccel C DJHEpPrHEM W UMITYJIBCOM
CBOOOJHON YacTUIBl. DHEPrusi MOKOsI CBOOOIHOU

YACTHIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTbBI KBAHTOBOM OIITHUKU

®otonbl. @opmyna IlmaHka CBA3M BHEPruu




¢oToHa C ero 4YacTOTOW. DHEPrusi U HMITYJIbC

dhoTtona

OtkpeiTHe U BccnenoBanue Gotodddexra. OnbIThI

A.T'. CroneroBa. 3akoHbl poTod(pdexra

7.1.3

VpaBHenue OuHmTeiiHa 1A hoTodrddekra.

«KpacHnas rpanuna» dpotospdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.1.5

XHUMHUUYECKOE NEHCTBUE CBETA

7.1.6

Texuuueckue YCTpOMCTBA: ¢dorozaemeHT,

(dhoTomaTuuk, colHeUHas OaTapesi, CBETOINO

7.2

7.2.1

CTPOEHUE ATOMA

Mopenb aroma Tomcona. OnbiTel Pesepdopaa mo
HCCIIEI0OBaHMIO CTpoeHUs aToMa. [lnanerapuas

MOACIb aTOMa

7.2.2

7.2.3

[Toctynarer bopa. M3nydyeHwe M DOTJIOLIEHHE
(OTOHOB NpH NEpexoAe aromMa C OJHOTO YPOBHs
SHepruu Ha Jpyroi. Buasl cnektpoB. Crextp
YPOBHEHN 2HEPTrUU aTOMa BOJOPOAA

BosiHoBBIE cBOiMCTBAa yactul. Bosnbl ne bporns.
KopmyckymnsipHo-BoTHOBOM ayanusM. [udpakius

QJICKTPOHOB HAa KpUCTAJJIaX

7.2.4

CrioHTaHHOE u BBIHYKACHHOC H3JIYUCHHUC.

YCTpoicTBO M pUHIUT pabOTHI J1a3epa

7.2.5

TexHu4ecKue yCTpOWCTBA: CIEKTPAJIBHBINA aHAJIN3

(CH@KTpOCKOH), JIa3ep, KBaHTOBBIM KOMIIBIOTEP

7.2.6

[IpakTHueckue paboTHI. Hab6mronenue

JMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroast HaOI01eHUS 51 perucTpanuu

OJICMCHTAPHBIX YaCTHI]

7.3.2

OTtkpeiTHe paguoaktuBHOoCcTH. OnbITHL Pe3epdopaa
[0  OMNpEAENICHHIO COCTaBa  PaJUOAKTUBHOTO
mnydyeHusi. CpoiictBa anb(da-, Oera-, ramma-
u3iy4eHus. BausiHue paiuoakKTUBHOCTH HA YKUBBIE

OpraHu3Mbl

7.3.3

OTkpbITHE TIPOTOHA W HeWTpoHa. HykioHHas

Mozens siapa lelizenOepra — VBaneHko. 3apsn




sapa. MaccoBoe uncino aapa. M3otonsl

7.3.4

Anbda-pacnan. DIEKTpOHHBIH M MO3UTPOHHBIN
OeTa-pacmnaj. ["'amMma-u3inyuenue. 3aKkoH

paaAMoaKTUBHOIO pacnaaa

7.3.5

DHeprus CBA3HM HYKJIOHOB B siipe. SaepHble CUITBI.

JledexT maccrl sapa

7.3.6

SnepHble peakuuu. JleleHUe U CUHTES sep

7.3.7

SnepHbii  peaktop. TepMoOsiIepHBI  CHHTE3.
[IpoOneMbl U MepcrneKTUBBl SAEPHON SHEPreTUKH.

DKOJIOrM4€eCKHE aCIEKThI /IEPHON S3HEPTETUKH

7.3.8

7.3.9

OnemeHTapHble YacTULbl. OTKpPHITHE MO3UTPOHA.
@dyH1aMeHTaIbHbIE B3aUMOACHCTBUS

TexHudyeckue ycTpoWcTBa: JI0O3UMETpP, Kamepa

BunbcoHa, sinepHbiil peakTop, aToMHas bom0a

7.3.10

[Ipaktnueckue pabotel. lccnegoBanue TpekoB

gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro Heba. CosBe3nwsi, sipKUE 3BE3NBI,
IUTAHETHI, UX BUAUMOE IBIKEHHE

Conneuynas cucrema. [lmaHeTbl 3eMHOW TpYIIIBIL.
[InaHeThI-TUTAaHTBl U WX CIyTHUKU, KapIHUKOBHIE
mwiadeTsl. Manele Tena CoTHEYHOMH CHCTEMBI

Connue, dorochepa u armocdepa. ConHeuHas

AKTHUBHOCTH

8.4

Ncrounuk sHeprun ConHia 1 3BE37

8.5

3BE31bI, UX OCHOBHBIE XapPAaKTEPUCTUKHU: Macca,
CBE€THUMOCTD, pa)myc, TeMnepaTypa, X B3aUMOCBS3b
JlnarpamMMa «CHEKTpalbHbI KJIACC — CBETUMOCTbY.
3BE3 bl TJIaBHOU IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTB» IS 3BE3]I

TJIaBHOM II0CJIEI0BATEIILHOCTH

8.6

###Par###BuyTpennee CTPOCHHE 3BE3I.
CoBpeMeHHbIE PEACTABICHUS O TPOUCXOKIACHUN U

sporonnu CoitHIIA U 3BE31. DTalbl )KU3HU 3BE3]T

8.7

Mneunsiii ITyte — Hama [Mamaktuka. CrnmpanbHas

CTpyKTypa | anakTuku, pacnpenesnenue 38E31, rasza

u neum. llonoxxenme u aBwkeHue CoJyHIIA B




INanaxTuke. [Tnockas u chepuyeckas NoJCHCTEMBI

T"amaxTukn

Tunsl ramaktuk. PanuoranakTukm M KBasapsl.
8.8
UYEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmupenue BceenenHoil.  3akoH

Xab0ma. Pa3beranue ranaktuk. BospacT u pagumyc
8.9

Bcenennoii, teopusi bonbmoro B3psiBa. Mojenb

«ropsiuei Beenennol». PenukroBoe usinyueHue

MacmraGHast CTPYKTYypa Bcenennorn.

8.10 MeraranakTHka. Hepewménnsie poOIeMbI

aACTPOHOMHU

YYEBHO-METOAHYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» ®usnka, 10 kmace/ Msikumies I'.41., Byxosues b.b., Corckuii H.H.; mox penakmueii [Tappenrrenoii H.A.
AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienue»
» ®usuka, 11 knace/ Mskumes I'.JI., Byxosues b.b., Yapyrun B.M.; non penakuueii [TappentreBoii H.A.

Axunonepnoe o6mectBo «M3natensctBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Meroanueckuii kevic. Pemenue 3amay no teme «BnaxHocthy. @usnka. 10-11 xmacc (2024 r.
MeTtonuueckuii keiic. Berurcnenue ko3 uirenTa nojae3Horo IeHCTBUS UKIMYECKOTO Mpoliecca.
®wuzuka. 10-11 xmaccer (2024 1.)

Mertonuueckue pekomeHaanuu. CuctemMa OLEHKHU JOCTHXKEHUHN TUITaHUPYEMBIX IPEIMETHBIX PE3yJIbTaTOB

ocBoeHus yuebHoro npeameta «Pusuka». 10-11 kmacest (2024 r.)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'MC "MOS IIKOJA" ( https://myschool.edu.ru/ )
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