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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom denepanbHOll padodeil MporpaMMbl BOCTIMTAHHS |
KOHIENIMU TpenojaBanus ydeOHoro mpeamera «@Du3uka» B 00pa3oBaTeNbHbIX
OpraHu3aIusaX Poccuiickon denepannm, pEATN3YIOIINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Conmepxanne mporpaMmbl 10 (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBercTByeT TpeboBanusiMm OI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKXE€ YYHUTHIBAET HEOOXOIUMOCTh pEaTU3aAlUU MEXKIPEIMETHBIX
CBA3eH (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YYE€OHBIMU TMpeaMeramu. B Hel
OTIPENENSAIOTCS OCHOBHBIE LIETH M3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOIIeTro
o0pa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3HMKHU: JTUYHOCTHBIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma peanusyercss Ha 0Oaze yewmpa ecmecmeeHHO- HAYYHOU U
mexnoiocudeckou nanpasiennocmeu « Touka pocmay .

«Touxa pocma» noseonsiem co30amev YCi08us. ® JUIsl  PACUIMPEHUS
COJlep KaHMUsl IIKOJBLHOTO OWOJIOTHYECKOr0 O0pa3oBaHUs; © I TOBBIIICHUS
MO3HABATEIbHOM AKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOU 0OJacTH; e
JUISL pa3BUTUSL JIMYHOCTH pedeHKa B Ipolecce 00ydyeHuss OHOJIOTHMU, €ro
criocoOHocTeM, (QopMUpPOBaHMS U YIOBJIETBOPEHHUS COIMAIBHO 3HAYMMBIX
UHTEPECOB M TMOTPEOHOCTEH; s paldoThl C OJAPCHHBIMU IIKOJHHUKAMH,
OpraHu3alliy UX Pa3BUTHS B PA3IUYHBIX 00JIACTAX 00pa30BATEIbHON, TBOPUECKOU
nestenbHocTd. [lpumenss uu@poBble naboparopud Ha ypokax OHOJIOruu,
yyalugecs CMOTYT  BBINIOJHUTH  MHOXECTBO  JAaOOpaTOpHBIX  pabOT |
HKCIEPUMEHTOB 10 IPOrpaMMe OCHOBHOM HIKOJIBI.

[Tporpamma o pu3uke BKIIOYALT:

e IUTJAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJbTAThI IO FoJlaM 00yUYEHUS;

e cojiepkaHue yueOHOro npenmMera «@u3rkay 1o rogam oOyueHus.

®u3rka Kak Hayka O HauOosee OOUIMX 3aKOHaX HPHUPOAbI, BHICTYNAas B
KayecTBE y4eOHOro mpeaMera B LIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUU 00 okpyxaromeM mupe. LIkonpHBIN Kype PU3UKHA — CHCTEMOOOPa3yIOIIHA
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHbI



JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHMHUEH, OHoJorue,
buznueckor reorpaduerd W acTpoHomueidl. Mcmonap3oBaHWE UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIyYeHHs] HOBBIX MaTEpHAJIOB C 3a/JaHHBIMU CBOWCTBAMHU M APYTHX.
N3ydyenne Qu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OO0ydYaroIuXcs, B (HOPMHPOBAHHE YMEHUN NPUMEHSTH
HAYYHBIM METO]I MO3HAHUS MPHU BHITIOTHEHUU UMH Y4E€OHBIX UCCIIEIOBAHUMN.

B ocHOBy kypca ¢usuku s ypOBHS CpeaHero ooimero oOpa3oBaHUS
MOJIOKEH PAJO WIAEH, KOTOpPble MOXKHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SBJISIETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell MaTepuan Kypca (HU3HKU
o0beAMHEH BOKPYr (u3MYecKHX Teopuid. Begymwmm B Kypce sBiseTcs
dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEILIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzauus Npeanoiaraer HCIOJIb30BaHUE
F'YMaHUTAPHOTO TMOTEHIHAIa (PU3NYECKON HayKH, OCMBICIEHHE CBS3U PA3BUTHUSA
¢buzuku ¢ pa3BuTMEeM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M DKOJIOTMYECKUMU TIPOOJIEMaMH.

Hoess npuxnaomoit  uanpaenennocmu. Kypc ¢dusukum npeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHUYECKUX W TEXHOJIOTHMUECKUX MPUIOKEHUN
W3YYEHHBIX TEOPU U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss IOCPENCTBOM BBEIEHUS AJIEMEHTOB
COJIEpKaHMs, IOCBSIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKU M TEXHOJOTUW, a TaKkke 0O0CYXICHHS
npo0JieM paloOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30MaCHOCTH.

CrepxHEBBIMH 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE T€OpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOPUHU, POIN (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHM, JJIS OINHCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHHN U
IIPOIIECCOB).

CHCTeMHO-AESTENIbHOCTHBIN MOAX0/ B Kypce (DM3HKU pealu3yercs Mpexsie
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESTeIbHOCTH O00YYaroIIUXCs.
Jns Ga3oBoro ypoBHS Kypca (HU3MKH — 53TO HCIOJNb30BAHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOPHBIX pPadoT,



KOTOpBIE B Tporpamme 1o ¢Gu3nke OObEAMHEHBI B OOIIMN CHUCOK YYCHHYECKUX
NPAaKTUYECKUX palboT. BhifeneHrne B yka3aHHOM IepedyHe JIabopaTOpHBIX padorT,
NPOBOJUMBIX JIJIE KOHTPOJSI W OLEHKH, OCYIIECTBISETCS Y4YaCTHUKAMHU
0o0pa3oBaTeNbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHalleHus kabunera Qusuku. Ilpu »>TOM oOOecrneunBaeTrcss OBJAJEHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbIE W3MEPEHUs, HCCIIEIOBAHMUS
3aBUCUMOCTEH (U3MYECKUX BEIMYUH M TOCTAHOBKY OIBITOB IO TPOBEPKE
NPEIOKEHHBIX THIIOTE3.

bonbmoe BHUMaHHME YAENSETCS PEUICHUIO PACUETHBIX M Ka4eCTBEHHBIX
3anad. [Ipu aTOM uIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4H C SIBHO
3aIaHHON (PU3UYECKOI MOJIEIBIO, TIO3BOJISIONINE IPUMEHSITh U3yUYE€HHBIC 3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pa3HbIX pa3zienoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3MYECKHX SIBICHUHW M TMPOIIECCOB B OKPYKAIOIICH
KHU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOMAETH AJIi CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPIOC COO k marepuagbHO-
TEXHUYECKOMY OO€eCIeueHn0 Yy4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GbU3MKHU HA YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSAX
OpeIMETHOro KaOumHeTa (PU3MKU WM B YCJIOBHUSIX WHTEIPUPOBAHHOIO KaOMHETa
NPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (usuku AOMKHO OBITH
HeoOXxoauMoe J1abopaTopHOe OOOPYIOBaHWE Il BBHINOJHECHHS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYeCKUX MPAKTUYECKUX padoT M JEeMOHCTPALMOHHOE
o0opy1oBaHuE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
OPUHIMIIOM MHHMMAIbHOW JIOCTATOYHOCTH H  O0ECTIEeYMBAET MOCTAHOBKY
NEPEUnCICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi JUis
UCCIICZIOBAaHNUSA  M3yYaeMbIX SBICHHHA ©  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHHIA.

JlaGopatopHoe 00OpynOBaHME MJI YYEHWYECKUX MPAKTHUECKUX padboT
dbopMupyercsi B BuAe TEMAaTHYECKUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OHOTO KOMIUIEKTa Ha JBYX OOydJamomwuxcs. TemMaTH4ecKHue KOMIUICKTHI
71a00paTOpHOTrO O0OpPYJOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

Pabouas mporpamma o GpusMKe ¢ ucnonbzosanuem 060py008aHus yeHmpa
«Touxa pocma» st 10-11 xmaccoB cpeHel MKOIbI COCTABIIEHA B COOTBETCTBUU
c:



JJ®denepanbabiM 3akoHOM oT 29 naekadps 2012 roma «O6 oOpazoBaHuM B
Poccuiickoit @exnepanuu» (C U3MEHEHUSIMU U JIONOJHEHUSIMH, BHECEHHBIMU
®denepanbHbIM 3aKk0HOM OT 3aBrycta 2018 roma Ne 317 — @3);

J[J®DenepanbabiM 3akoHOoM oT 03 aBrycra 2018 roga Ne 317-®3 «O BHeceHuH
u3MeHeHud B cratbu 11 m 14 ®denepanpHoro 3akoHa «O0 o00pa3oBaHHM B
Poccuiickon @enepaunm»;

[ OITpukaz MunuctepcTBa npocsemienns Poccutickoit ®eaepanum ot 31.05.2021
roma Ne 287 «OO06 yrBepxkjaeHuu  ¢deaepaIbHOro0  IOCYJIapCTBEHHOTO
00pa3oBaTEIbHOIO CTaH/IapTa OCHOBHOI'O OOIIEro 00pa3oBaHMUsI»;

[1[]aBTOPCKO# MpOorpaMMoi OCHOBHOTO 0011ero odpaszosanus mo dusuke mis 7-9
kiaccoB (A. B. Ilépsimkun, H.B. @unonosuu, E.M.I'ytHuk, M., «/Ipoda», 2015
r.);

[1]ydeOHBIM TUIAHOM M OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMOil OCHOBHOTO
oOmrero oopazoBanusi MAOY «baOKuHCKast CpeHsisl IIKOJIay;

[0 MeToandecKuMHU PEKOMEHIAIMSAMH 10 CO3MaHMI0 ¥ ()YHKITMOHUPOBAHHIO B
00111e00pa30BaTENIbHBIX OPraHU3alUsAX, PACTIOI0KEHHBIX B CEIHCKOW MECTHOCTH U
MaJIbIX TOPO/aX, IIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYUYHON M TEXHOJIOTUYECKOMN
HaIpaBJICHHOCTEH («Touka  pocTay) (YTBepxkaeHbl  pacropsiKeHUEM
MunucrepctBa npocBenieHus: Poccutickoit @eneparnuu ot 25 HosiOps 2022 1. No
TB — 2610/02);

Cozmanme  uentpa  «louka  pocmay»  TpeANnoiaraeT  pa3BUTHE
o0pa3oBaTeIbHON MHPPACTPYKTYPHI 00IIC00pa30BATEIBHON OpraHU3aIMHA, B TOM
4yclie OCHAIlleHHe 00111e00pa3oBaTeNbHON OpraHu3alum:

1. obopynoBaHueM, cpencTBaMu OOYYEHHS] MU BOCIIUTAHUA ISl U3Y4CHHS (B TOM
YHUClie€ OKCIEPUMEHTAIBHOT0) TPEIMETOB, KYypCOB, JUCHUUILIUH (MOZIyJei)
€CTECTBEHHOHAYYHOU HaIPaBJICHHOCTH npu peanuzaiuu OCHOBHBIX
0011e00pa30BaTENbHBIX MPOrpaMM M JIONOJHUTEIBHBIX 00I11e00pa3oBaTEIbHBIX
porpaMm, B TOM YHKCIIE JUIsl PACIIUPEHUS CO/IEpKaHMs yueOHOro npeaMera
«Du3uKay;

2. 000opynoBaHUEM, CpEeICTBAaMHU O0YyUEHUS U BOCIIUTAHUS JIJISl peau3aliu
mporpaMm JOTIOJIHUTEIILHOTO o0Opa3oBaHuUs €CTECTBEHHOHAYUYHOU
HAIPABJICHHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000pPYIOBAHHUEM.

DOKCIEPUMEHT SIBIISIETCSI UCTOUHUKOM 3HAHUW U KPUTEPUEM MX UCTUHHOCTH
B Hayke. KoHIenuus coBpeMeHHOro 00pa3oBaHusl OAPa3yMEBAET, YTO B YUEOHOM
SKCIEPUMEHTE  BEAYIIYI0O  pOJb  JOJDKEH  3aHSITh  CaMOCTOSITEIbHBIN
UCCJIeI0BATEIbCKUIM YUEHUYECKUM HKCIIEPUMEHT. CoBpemeHHbIE
SKCIIEPUMEHTAJIbHbIE HCCIIEOBaHUs O (U3UKE YKe TPYAHO MPEACTaBUTH 0Oe€3



UCTIONB30BAaHUSI HE TOJNBKO AaHAJIOTOBBIX, HO M MH(PPOBBIX H3MEPHUTEIHHBIX
npubopoB. B ®denepanrbHOM TOCyIapCTBEHHOM 00pa3oBaTebHOM CTaHAapTe
(manee —®PI'OC) nponucaHo, YTO OJAHUM M3 YHHUBEPCAJIbHBIX YUEOHBIX JEUCTBHI
(mamee — VYVY]), mnpuoOperaemMbiX ydallUMHUCS, JOKHO CTaThb YMEHHE
«TIPOBEJICHUS OIBITOB, MPOCTHIX IKCIEPUMEHTATBHBIX HCCIEIOBAHUN, TPSIMBIX U
KOCBEHHBIX HM3MEPEHH C WCIIOJb30BAHMEM aHAJIOTOBBIX H  IHU(POBBIX
U3MEPUTEIBHBIX TPHOOPOBY.

VY4eOHbIll JKCIEpUMEHT 10 (U3MKe, MPOBOJUMBIN Ha TPATUIMOHHOM
obopynoBanuu (6e3 mpuMeHeHUs MUQPPOBBIX JTA0OPATOPHii), HE MOKET B MOJHOMN
Mepe 00ecTeunTh pellieHne BCeX 00pa3oBaTeNIbHBIX 33/1a4 B COBPEMEHHOM IIKOJIE.
CrnoxuBiasicsi cHTyalsi 00ycjaoBlIeHa CYIIIECTBOBAHUEM Psijia TPOOIeM:

* TPaJIMLIMOHHOE IIKOJIbHOE 000pY0BaHKE U3-32 OTPAaHUUEHUS TEXHUYECKUX
BO3MOKHOCTEH HE MO3BOJISIET IPOBOUTH MHOTHE KOJTMYECTBEHHBIE UCCIIEIOBAHUS;
* IUIUTEIBHOCTh MPOBEJACHHS (PU3NUECKUX MCCIIeIOBAaHUI HE BCET/Ia COrIacyeTcs

C JUTUTEIBHOCTHIO YUEOHBIX 3aHATH;

* BO3MOXKHOCTH MPOBECHUSI MHOTHX (PHU3UYECKUX HCCIEAOBAHUN OIPaHUINBACTCS
TpeOOBaHUSIMH TEXHUKH 0€30MaCHOCTH U JIP.

[Mudpoas nmaboparopus KapAHMHAIBLHBIM 00pa30oM HM3MEHSIET METOIUKY U
COJep’)KaHUE  DKCIEPUMEHTAIbHONW  JEATEIbHOCTH U IIOMOTAeT  PElIUTh
BbIIIeTIEpEYUCIIeHHbIe TIpoOiembl. [lupokuit cnekrp 1MGPOBBIX JAaTUYUKOB
MIO3BOJISIET YYalIMMCSl 3HAKOMUTBHCS C TapaMeTpaMu (PU3NIECKOro SKCIEPUMEHTa
HE TOJIbKO Ha Ka4yeCTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHe. C MOMOIIbIO
QpoBoil 1a00paTOpuy MOKHO MPOBOIUTH JUIMTEIBHBIA SKCIIEPUMEHT JaKe B
OTCYTCTBUU dKcniepuMeHTaTopa. [Ipu sToM u3mMepsieMble JaHHBIE U PE3YJIBTATHl UX
00paboTKH 0TOOpaxaroTcsl HEMOCPEACTBEHHO HA 3KpaHe KoMmIbioTepa. B mpoiiecce
dbopMHUpPOBaHUS OSKCIECPUMEHTAIBHBIX YMEHHM TO (PU3MKE yYalIuics YIUTCS
NPEICTaBIATh MHPOPMAIHIO 00 HCCIIEIOBAHUHU B YETHIPEX BUIAX:

* B BepOAJIbHOM: OITUCHIBATH SKCIIEPUMEHT, CO37aBaTh CIIOBECHYIO MOJIEIH
AKCIIEpUMEHTA, ((UKCUPOBATH BHUMAHUE HA U3MEPSEMbIX (PU3NIECKUX BETUIMHAX,
TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aMOJHATH TaOJIUILIbI TAHHBIX, JIEKAIIUX B OCHOBE IMMOCTPOCHHUS
rpa@ukoB (MpU 3TOM Yy Y4YAIIUXCS BO3HUKAECT TEPBUYHOE TMPEICTaBICHUE O
MaciTadax BeJIMYuH);

* B rpayUueCcKOM: CTPOUTH rpaduKu MO TAOJIUIHBIM JTAHHBIM, YTO TIO3BOJISIET
NEPENTH K BBIIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY PU3MIECKUMU
BENMYMHAMH (TP 3TOM YYHUTENb MOKAa3bIBACT MPEUMYIIECTBO B BH3YaJIH3allUU
3aBUCUMOCTEN MEXy BETMUMHAMH, HATJISTHOCTh U MHOTOMEPHOCTb );

* B QaHAIUTUYECKOM (B BUC MAaTEMAaTUICCKUX YPABHECHHM ): TPUBOAUTH



MaTeMaTUYECKOE OMUCAHKNE B3aUMOCBSI3M (GU3NIECKUX BETUIMH, MATEMATHIECKOE
000011IeHNE TTOTYYEHHBIX PE3YJIbTATOB.

[Tepexon K KaxaoMy JTaly MpEACTaBICHUS HHPOPMAIMHM 3aHUMAET JTOCTATOYHO
OOJbIIION MPOMEXKYTOK BpemeHu. besycnmoBHo, B 7—9 kiaccax 3TOT MpoIecc
HEOOXO/IUM, HO B CTapIIUX KJAccax 3TO BpeMs MOXXHO ObUTIO Obl OTBECTH Ha
peumieHre Oojee BaXHBIX 3adad. B arom mnaHe uu@poBbie nabopaTopuu
MO3BOJISIIOT CYIIIECTBEHHO SKOHOMHUTH BpPEMs, KOTOPOE MOXHO TMOTPAaTUTh Ha
dbopMUpOBaHUE UCCIIEIOBATEIbCKUX YMEHUH YYalluXCs, BbIPAXKAIOUIUXCS B
CIEAYIOINX JIEUCTBUSX:

* onpeieNieHrne mpooIeMbl;

* IOCTAHOBKA MCCJIEI0BATEIbCKON 3a/1a4H;

* IUTAHUPOBAHUE PEIICHUS 33/1a4H;

* IOCTPOCHUE MOJIENIEH;

* BBIJIBIDKCHHE THUTIOTE3;

* SKCIIEpUMEHTAJIbHAS MMPOBEPKA TUIIOTE3;

* aHAJIM3 JAHHBIX YKCIIEPUMEHTOB HJIM HAOIIOICHUI;

* popMynHUpoOBaHUE BHIBOJIOB.

[Tocneaaue ToABl y yHauxcst HAOI0IaeTCsl HU3Kasi MOTHBAIUS H3y4YeHUS
€CTECTBEHHOHAYYHbIX JUCIUIUIMH W, KaK CJCACTBUE, TMaJeHUe KadecTBa
obOpazoBanusa. lludpoBoe yueOHOe 00OpyAOBaHHWE IO3BOJISIET  yYaIIMMCS
O03HAKOMHUTHCS C COBPEMEHHBIMH METOAAMH WCCIICIOBAHUS, TPUMEHSIEMBIMH B
HayKe, a YUYHUTETI0 — MPUMEHATHh Ha TPAKTUKE COBPEMEHHBIC MEAarorudyeckue
TEXHOJIOTHH.

OCHOBHBIMHY TIENIIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (dopMupoBaHHE HHTEpeca WU CTpeMJICHHS OOYYaIOMUXCS K HAydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYCCKUX
CITOCOOHOCTE;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJI€ MTO3HAHUA U (OPMUPOBAHNE
UCCIIEZIOBATEIBCKOTO OTHOIIIEHUS K OKPY)KAIOIINUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOIO MHPOBO33PEHMSI KaK pE3yJbTaTa HU3Yy4CHHs
OCHOB CTPOCHHMsI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUW OOBSCHATH SBJICHUS C HCIOJb30BAHUEM
(bu3HYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIIbCTB;

e (opmupoBaHue NpeACTaBICHUN O poNM (PUIMKHU [OJIs Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHne HTHX Ieneld 00ecreynBaeTcsl pelieHneM CIEIYIOIMNUX 3a71ad B

npoliiecce u3y4eHus Kypca GU3UKU Ha YPOBHE CpEHEro o0Iiero oopa3zoBaHus:



npuoOpeTeHrue  CHCTeMbl  3HaHMK 00 odmmx  (uznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHUSIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJIIpHYIO (U3UKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DHU3UKH;

dbopMHUpOBaHME YMEHHI MPUMEHATh TEOPETUYECKHE 3HAHUS A
OObsICHEHHsI (U3MYECKUX SIBJICHUW B TPUPOAE W [ TNPUHATHUS
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

OCBOCHHE CIIOCOOOB PEIICHUs] pa3IMYHBIX 3aJady C SIBHO 3aJaHHOU
bu3znueckoil MoOnenblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIILHOE
co3ganue (pu3nUecKoil MOJIeNH, aICKBATHOW YCIIOBHUSM 3aJ1auu;
NOHMMaHHEe (PU3NYECKUX OCHOB M MPHUHIIMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUSA Ha OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJAMHU CaMOCTOSITEJIbHOIO IUJIAHUPOBAHMS W MPOBEICHUS
¢u3nYecKuX SKCIEPUMEHTOB, aHAlW3a W HMHTEpHIpeTanuu HH(OpMAIHH,
OIIPEIETICHUS] TOCTOBEPHOCTH ITOJIYYEHHOT O PE3YIIbTATA;

CO3JaHUE YCJIOBUW IIJIS Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

Ilpeonazaemviii 6 npocpamme no @Qusuke nepeyeHv 1AOOPAMOPHBIX U
NpaKmu4eckux pabom peanuzyemcs ¢ UCHOAb308aHUeM 000py0osaHusi yenmpa
«Touka pocmay»

COJAEPXAHME OBYUYEHUA

10 KJIACC
Pazgen 1. @usuka ¥ METOAbI HAYYHOI'0 MO3HAHUS
®duszuka — Hayka o mpupoje. HayuHble METOJbl MO3HAHUS OKPY>KaIOIIETo

MUpa.

Ponp »skcnepumeHTa W TEOpHUM B IPOLECCE MO3HAHUS MOPUPOJIBL.

DKCHEepUMEHT B (PU3HKE.

MopaenupoBanue (pu3NYeCKuX SBIEHMA M mpolreccoB. HayuHble ruUmoressl.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIbI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBele U UHU(PPOBBIE HW3MEPHUTENIbHBIE TNPUOOPHI, KOMITBIOTEPHBIE
JTATYUKH.



Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHHS.
Cucrema orcuéra. TpaekTopus.

ITepemernienne, CKOpoCTh (CpeIHSsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHUE MATEpUAIBHOM TOYKH, WX MPOCKIIMU HAa OCH CHUCTEMbl KOOpJWHAT.
CrioxeHue rnepeMelieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HMS, NOYyTH W NEPEMEIICHUA
MaTepuaabHONW TOYKH OT BPEMEHHU.

CBoOonHOe nazieHue. Y CKOpeHrue CBOOOIHOTO MaIeHUS.

KpuBonuueitHoe  nBuwkeHuwe. JI[BWKEeHME  MaTepHadbHOM TOYKH MO
OKPYXHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHAS
ckopoctk. [lepuon u yacrora odpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JBUOKEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIC ITEPEIAUH.

Hemoncmpayuu

Mogenb cucTtembl OTCUETa, WIUTIOCTPAIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBanne TBUKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBwKeHHs Teja, OPOIICHHOrO TMOJA YIioM K TOPU30HTY H
TOPU3OHTAIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuit 3xcnepumenm, navopamopnsie pabomost ¢ ucnonv3oeanuem
ooopyooeanusa «Touxka pocmay

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY NYTSIMHU, MNPONACHHBIMU TEIOM 3a
IIOCJICOBATENBHBIE DPAaBHBIE IPOMEXYTKHM BPEMEHM NPU PaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOro rOpU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocurenbHOCcTM  [anmunes.  IlepBwlii  3akoH  HbroTOHA.
HNuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUI. MaTEPUAIbHON TOUKU. Tpernii 3aKkoH HproTOHA 1151 MaTepUaIbHBIX TOUEK.



3akoH BcemupHoro Ttarorenus. Cuna Tspkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkoybxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoagduimeHt tpeHusi.
Cuita conpoTHUBIIEHU NPU IBU>KEHUU Te€Ja B dKUJKOCTU UIIU Ta3e.

[TocTymarensHOE U BpaiaTeabHOE JIBIKEHHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cubl OTHOCUTENIBHO oOcCH BpamieHus. llnedo cumibl. YcimoBus
paBHOBECHS TBEPIOIO TENA.

TexHu4yeckre yCTpoWcTBA M NPAKTHYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBU)KEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu

SIBneHHE UHEPLIUM.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIBXEHUSI.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nadopamopusie pabomost ¢ ucnonv3o8anuem
ooopyooeanusa «Touxka pocmay

N3yuenne nBuxeHus Opycka 1mo HaKJIOHHOM ITOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT ux AehOopMaltH.

HccnenoBanne yciioBUM paBHOBECHS TBEPAOTO TeENa, HMEIOLIEro OCh
BpalleHUs.

Tema 3. 3akonvl coxpanenus 6 Mexanuxe

Nmnynbec MarepuanbHOW TOUYKU (Tena), CHUCTEMbl MAaTEPUANbHBIX TOYEK.
NmMmnynec cHIbl M MU3MEHEHME HMMITYJIbCA TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE NBMXKEHUE.

Pa6Gora criel. MOIIIHOCTH CHJIBI.

Kunernueckass sHeprusi MarepuainbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus yIpyro
nebopMupoBaHHON  mpykuHbl.  [loTeHImanbpHast  SHeprus Tena  BOJNM3U
MOBEPXHOCTH 3EMIIH.



[TorenuuanbHple W HENOTEHUUAJIBHBIE  CHJIBI. CBsi3b  paboThI
HEMOTEHUUAJIbHBIX CHUJI C M3MEHEHUEM MEXAHUYECKONW HSHEPruHM CHCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
IIPY>KUHHBIA UCTOJET, IBUKEHUE PAKET.

Hemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuit 3xcnepumenm, nadopamopnsie pabomst ¢ ucnonb308aHuUeM
ooopyoosanusa «Touxka pocmay

N3yyenue abCONIOTHO HEYNPYroro ynuapa ¢ MOMOIIbIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

WccnenoBanne cBsi3n pabOTHI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW YHEPTUU
TeJla Ha IPUMEPE PACTSIKEHHS PESUHOBOTO XKI'yTa.

Pa3nen 3. MosekyasipHas pu3uka 1 TEpMOAUHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE ITOJIOKEHUSI MOJEKYJSIPHO-KMHETHYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysusa. Xapaktep IBUKEHUS U
B3aUMOJICHCTBHSI YacTUIL[ BellecTBa. MoOJENu CTPOECHUS Ta30B, >KUIKOCTEH U
TBEPABIX TeN U 00BICHEHHE CBOMCTB BEUIECTBA HA OCHOBE 3TUX Mojesel. Macca u
pa3mepsl Mosieky. KonudecTBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUHU HAEaJbHOro raza. AOCOJIOTHas TemIepaTypa Kak mepa
CpeoHEeW KWHETHUYECKOM SHEPIruM TEIUIOBOTO JABMKEHUs dvactul raza. [llkana
temrieparyp KensBuna. 1'a3oBbie 3akoHbl. YpaBHeHHMe MeHneneeBa—KnanenpoHna.
3akoH /lanbroHa. M3omponecchl B HAEATIBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOIIECCOB: M30TEpPMa, H30X0pa,
u3obapa.

TexHuueckne yCTpOHMCTBA M MNPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomerp.

Hemoncmpavyuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHECHUN.

OmnbITh 110 U PY3UN )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOT'O JBUKCHHUS.



Moguens onbita IlITepha.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYIISPHOTO
B3aUMOJICCTBHUSL.

Mopenb, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCya.

OnbIThl, WUIIOCTPUPYIOIINE YypaBHEHHUE COCTOSHUSI UJCAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuit 3xcnepumenm, nadopamopusie pabomost ¢ ucnonb308anuem
ooopyooeanusa «Touxka pocmay

Ornpenenenrue Macchl BO3JyXa B KJIACCHOM KOMHAaTE€ Ha OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUSI Pa3peKEHHOT0
rasa.

Tema 2. Ocrogebl mepmooOuHaMuKu

TepmonnHamuueckasi cucteMa. BHYTpeHHS SHEpPrust TEPMOAMHAMUYECKOM
CUCTEMBI U cTIoco0bI e€ m3meHeHus. KomnuecTBo TermnoTel u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJealbHOro  rasa. Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKILIMS, U3Iy4YCHHE. Y I€IbHAsA TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIoNnepeaaye.

[lonsiTue 00 aauabatHoM mpouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpIpeTalus paboTkl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh po1ieccoB B MPUPOJIE.

TermoBble  MamuHbl.  [IpUHIUNBL ~ JEHCTBUA  TEIUIOBBIX  MAlIWH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamiuHax. KosdduuueHt mnose3Horo
neiictBus tersioBo mammebl. [ukn KapHo um ero xodgduiMeHT Mone3Horo
JENCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuyeckre YCTPOHUCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHIAUITUOHED.

Jlemoncmpavyuu

W3meHenne BHYTpEHHEH HSHEPruu Tela TMPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIIu ).

N3meHenune BHyTpEeHHEH SHEpruu (TeMIiepaTyphsl) Tela Mpy Terionepeaaye.

OmeIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHEr0 CropaHus, peakTUBHOTO
JBUTATEJIS.

Yuenuueckuit 3xcnepumenm, nabopamopusie pabomot ¢ UCno1b308aHUEM
ooopyoosanusa «Touka pocma



N3mepenue yaenpHOU TEI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHneHcanud. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEINIbHAS BIIAXKHOCTh BO3AyXa. HacelmeHHbl map. YaenbHas TeIUoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTa/In3anus. Y iefbHas Teriora miasjaeHus. Cyonumanus.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTpPOMCTBA W MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TMOJTYUYECHHS] COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U U.

Jemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HaGntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUucTaioB.

Yuenuueckuit s3xkcnepumenm, nadopamopuvie padomot ¢ UCnoIb306aHUEM
ooopyoosanusa «Touka pocmay

N3MepeHne OTHOCUTENBHOM BIIa)KHOCTH BO3yXa.

Pasznea 4. DaekrpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpuzauus Tela. OJEKTpUYeckuil 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apsiaoB. I1IpOBOMHMKM, IOUANEKTPUKU W ITOJYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
3JIEKTPUYECKOT 0 3apsaa.

B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHsblil 3eKTpUYecKuil 3apsi.
Onektpuueckoe mnone. Hampsoxk€HHocTh 3yiekTpuyeckoro mois. ITpuHiun
CYIIEPHO3ULIUN DJIEKTPUUYECKUX MOJIEH. JIMHMM HanpsiKEHHOCTH JJIEKTPUUECKOrO
TIOJISL.

PaGora cun  snektpocrarmueckoro  mons.  [lorenmman.  PasHocTh
noTeHUMaNoB. [IpOBOMHMKM W JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAeHCaTopa.

TexHu4yeckrue YCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: DJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3allliTa, 3a3€MIICHHE BJIEKTPONPUOOPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN amIiapar, CTPYWHbIN IPUHTED.

Hemoncmpavyuu



YCTpONUCTBO Y MPUHLIMII IEUCTBUS JIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOIHMKM B 3IEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIM3TIEKTPUKH B DJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSIHUS MEXKITY HUMHU U TUAJIEKTPUUECKON NPOHUIIAEMOCTH.

DHEPrus 3apsiKEHHOTr0 KOHAEHCATOPA.

Yuenuueckuit 3xcnepumenm, nadopamopnsie pabomst ¢ ucno1b3086aHuem
ooopyooeanusa «Touxka pocmay

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna toka. [TocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 115 y9acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YIEIbHOE CONPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEAUHEHNUE IPOBOJHUKOB.

Pabora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTh
BJIEKTPUYECKOT O TOKA.

DJNIEKTPOJABIKYIIAs CHJIA U BHYTPEHHEE COINPOTUBJICHHWE HCTOYHHUKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DIJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAUNIOB.  3aBUCHUMOCTH
COIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUECKUN TOK B BakyyMme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKHY. CobcTBeHHas 151 IIPUMECHAs MIPOBOJAUMOCTh
nosiynpoBoaHuKoB. CBoiicTBa Pp—N-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B  pacTBOpax U  paciuiaBax  JJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALNS. DJIEKTPOIH3.

DJIeKTpUUECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [1nazma.

TexHu4yeckrue yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETD,
BOJILTMETP, PEOCTaT, HWCTOUYHHMKU TOKa, OJJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA JTHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

JHemoncmpayuu

N3MepeHune cuiibl TOKa U HaIIPSKEHHUSL.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TTOMIEPEYHOr0 CEYEHHS U MaTepuaa.



CwmenranHoe CoeIMHEHUE TTPOBOTHUKOB.

[Ipsamoe wu3MepeHHue dIEKTPOJABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
rajgbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMPOTUBIICHUS METAIIJIOB OT TEMIIEPaTyphI.

[TpoBOAUMOCTB 3JEKTPOITUTOB.

HckpoBol pa3psa 1 MpOBOAMMOCTb BO3/1yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH AUO/IA.

Yuenuueckuit s3xkcnepumenm, nadopamopuvie padomost ¢ ucnoIb308aHUEM
ooopyooeanusa «Touxka pocmay

N3yueHne cMemaHHOro COeIMHEHUST PE3UCTOPOB.

N3MepeHue 351eKTPOIBUKYILEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGntonenue snekrponusa.

MexknpeaMeTHbie CBA3H

Nzyuyenune kypca ¢uszmku 6a30Boro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
y4€TOM COJICpPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpadui U TEXHOIOTUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4dHbId (akT, rumnore3a, (u3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHHE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, rurnep6osa, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX TIPOCKIIUU Ha OCU KOOPJIUHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanuyeckoe NBIKEHHE B KMBOU mpupone, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIavH, TEIIOBOE PABHOBECHE),
AJIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M
ra3oB, S3JIEKTPUUECKUE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs JTUCCOLMAIMS,
rajbBaHHKA.

l'eocpaghus: BnaxXHOCTh BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUW C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEeHHS] B TEXHUKE, MOJUIMIHHUKH, HWCIOIb30BaHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyrue), ABUTATENIb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, ObBITOBOM XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCII€ HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3aIlUTa, 3a3eMJICHUE DJICKTPONPHUOOPOB,



KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENBHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anmMomeNCTBHME  TMOCTOSHHBIX ~ MArHUTOB.
MarautHoe 1none. Bekrop MarHuTHOM uMHAyKUuW. lIpuHIMn cyneprno3uuuu
MAarHuTHBIX Mojded. JIMHUM MarHUTHOM MHAYyKIuW. KapTuHa NUHUN MarHUTHOMN
VHJYKIMH I10JI1 IOCTOSIHHBIX MAarHUTOB.

MarauTHOoe T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHMUTHOTO TOJISI JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
IPOBOJIHMKA, KaTYyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaercTtBue NnpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HAIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanIpaBJieHUE. [[BrKeHNE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJTHOM MarHuTHOM mosie. PaGota cuiel JlopeHiia.

SIBneHne BJIEKTPOMArHUTHOM HMHAYKIMH. IlOTOK BeKTOpa MarHMTHOM
WHIYKIUMA. OJEKTPOABWKYIIAS CHWJIA WHIAYKIMHA. 3aKOH DJJIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moiie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
IIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

IIpaBwiio Jlenna.

NHaykTUBHOCTh.  SIBlIeHME CaMOMHAYKLIMH. OJIEKTPOABIKYIIAA  CuUia
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJE.

TexHu4yeckre YCTpONCTBA M MPAKTUYECKOE TPHUMEHEHUE: TOCTOSHHbIE
MAarHMThl, 3JEKTPOMArHUTHl, 3JIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.

Hemoncmpanuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MyYKa MArHUTHBIM TOJIEM.

JIvHUY MHIYKIMHA MAarHUTHOTO TTOJISL.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBre cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenna.



3aBUCUMOCTh JJIEKTPOJBIKYIIEH CHIIBI MHIYKIIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padbomst ¢ UCno1b308aHUEM
ooopyoosanusa «Touka pocmay

N3yyeHre MarHuTHOTO MOJISI KATYIIKU C TOKOM.

UccnenoBanne neicTBUS MOCTOSHHOTO MarHUTa Ha PAMKYy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAzZHUMHbIE KOEOAHUSA

Konebarenbnass  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
I'apmonnueckue konebanus. [lepuoxa, wactora, amruiutyna u Qasza KoleOaHHI.
[IpyXuHHBIN MasTHUK. MareMaTH4ecKuii MasTHUK. Y PaBHEHHE T'apMOHUYECKHX
kosneOanuii. [IpeBparienue s3Hepruu Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenbubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCATBHOM KOJEOATelbHOM KOHType. AHAJIOTAA MEXIYy MEXaHHMYECKUMU U
ANEKTPOMarHuTHEIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATBbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBieHue o 3aTyxarouux KojeOaHUsAX. BrIHYKIeHHbIE MEXaHUUECKUE
kosiebanus. Pesonanc. BeiHyX/1€HHBIE 371€KTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JIEUCTBYIOIlEE 3HAYEHUE CHJIbI TOKAa U
HANPSHKEHMSL.

Tpauchopmarop. IIponsBoacTBo, nepeaaya u MoTpedIeHNE dIEKTPUIECKON
SHEPrur. DKOJOTMYECKHE PUCKH MPU MPOU3BOACTBE AneKTposHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA MW NPAKTUYECKOE NPUMEHEHHE: SJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIepeaay.

Hemoncmpanuu

UccnenoBanre mapaMeTpoB KojiaeOaTeNbHON CUCTEMBbI (MPYKUHHBIN WK
MaTEeMaTH4YECKUM MasiTHUK ).

Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaGnronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJIEOaHUA.

Pe3oHanc mnpu MOCIENOBAaTEIbHOM COCIMHEHHH pE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.



Mopenb JIMHUY 3JIEKTPOIEPENAYH.

Yuenuueckuit 3xcnepumenm, navopamopusie pabomost ¢ ucnonb306anuem
ooopyooeanusa «Touxka pocmay

HccnenoBanre 3aBUCMMOCTH NEPHOJA MAJBIX KOJIEOAHUM Ipy3a HA HUTHU OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanne mNepeMEHHOr0 TOKa B LENM W3  IOCIEIO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KAaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0JIHbL

MexaHnueckue BOJIHBI, yCIOBHS pacnpoctpaHenus. I[lepumon. CxopocTb
pacrpocTpaHeHuss W JuiMHa BoJHbL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
WNntepdepentus u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBL. Y CIOBUS U3JYYEHHUS JIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BoiHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XEHWE, MPETOMIICHUE, MMOISpHU3aIvs, TU(PpaKIus,
untepdepenius. CKOpoCTb dIEKTPOMArHUTHBIX BOJH.

[IIxana 3JI€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBUACHUA. Paqnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBAas JAMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, Teneon, CBU-neus.

Jemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Koneb6mtomeecst Teno kKak UICTOYHUK 3BYKA.

Habmronenue oTpakeHust U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu U 1TUPpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmronenune cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM H
4acTOTOM KOJIEOaHU.

UccnenoBanne  CBOMCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, oNsipu3anus, udpaxkuus, tHTephepeHITus.

Tema 3. Onmuxa

l'eomerpuueckass onrtuka. [IpsamonnHErHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHou cpexe. JIyu cBera. TouedHbld HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKajie.



[IpenomiieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHbIil yroa MNOJIHOTO
BHYTPEHHET 0 OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIM cocTaB Oenoro ceera. LIBer.

ColOuparomue u pacceuBaroive JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTosiHME W ONTHYecKash cuiia TOHKOM nuH3bl. I[locTpoenue uzoOpaxkeHHil B
COOMpAIOIUX U PacCeMBAIOIUX JIMH3aX. DopMysia TOHKOW JTUH3BI. YBEIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMIOEHWS MAaKCMMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakiusa cBera. JlubpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIIpM TAJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUhPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doroamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUI.

Hemoncmpauuu

[IpssMonuHEHOE pacIpOCTPAHEHUE, OTPAKEHHE U MPETOMIIEHUE CBETA.
OnTtuyeckre mprudopkI.

[TonmHOE BHYyTpEHHEE OTpakeHrue. Mojiesib CBETOBO/A.

UccnenoBanre CBONCTB N300paKEHUI B JTUH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmonenne natepdepeHnm cBeTa.

Hab6mronenne nudpakimu crera.

Habmonenue nucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydyenue ciekTpa ¢ MOMOMIBbIO AUGPAKIIMOHHOMN PEIIETKH.

Habnronenue nonsipuzanuu cBeTa.

Yuenuueckuit 3xcnepumenm, nadopamopnsie pabomst ¢ ucnonv3oeanuem
ooopyooeanusa «Touxka pocmay

N3mepenue nokaszartens NpeaoMIICHUS CTEKIIA.

HccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.

HaGntonenue nucnepcuu cBera.

Paspnes 6. OcHOBBI CIeAJIBLHON TEOPUU OTHOCHTEJIBHOCTH



I'panuibl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKpALIECHUE
JUJTAHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C 3HEPrUEH U UMIYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Inemenmul K8AHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsizu 3HEprur GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.
OtkpsiTre U uccnegoBanue porodddexra. OnbiThl A. I'. CToneroBa. 3akoHbI

dotoaddexra. Ypapuenue OuHmTeHa s Pororddekra. «KpacHas rpaHuia»
dbotoaddekra.

Jasnenue ceera. OnwiTel I1. H. JlebGenena.

XUMHYECKOE JCUCTBUE CBETA.

TexHuueckne ycTpoiicTBa W MPAKTUUYECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs 6aTapesi, CBETOAUOI.

Hemoncmpavyuu

®otor(PheKT Ha yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

Uccnenosanue 3akoHOB BHELIHEro poTodddekra.

Ceeroguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiThl Pesepdopaa mo paccessHUIO o -4acTHII.
[Lmanerapnas mogmens aroma. llocrynater bopa. M3nydenue u moriomieHue
(GOTOHOB MpHU Tepexoae aromMa C OAHOTO YPOBHS SHEPruu Ha Jpyrou. Buisl
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBsie cBoicTBa yactull. Bonusl ne bpoiis. KopnyckynsipHO-BOJIHOBOM
Jyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U31y4YCHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIN
aHanu3 (CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpavyuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.



Yuenuueckuit 3xcnepumenm, nadopamopuvie pabomst ¢ ucno1b306aHueM
ooopyooeanusa «Touxka pocmay

HalGntonenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIINE CJIOKHOCTh CTpPOeHMS sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopna 1mo  ompedeneHuro  cocrasa
paanoakTUBHOro wu3nydenus. CBoiicTBa anb(a-, Oera-, raMMa-u3IydeHHUs.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykionnas monens siapa I'eitzenOepra—
NBanenko. 3apsan siapa. MaccoBoe unciio siapa. M30Tonsl.

Anwsda-pacnan. DIEKTPOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccsl sapa.

Anepnsbie peakuuu. JleneHue u CUHTE3 SAEP.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl M NEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI AEPHON SJHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/b! HaOJIIOIEHUS M PETrHCTPAIUK 3JIEMEHTAPHBIX YaCTHIL.

@yH1laMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pM3NUECKON KAPTUHBI MUPA.

TexHuueckne yCcTpoNCTBa U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Hemoncmpayuu

C4Y€TunK MOHU3HUPYIOIKX YACTHIL.

Yuenuueckuit s3xkcnepumenm, nadopamopuvie padomsl ¢ UCnOIb306AHUEM
ooopyooeanusa «Touxka pocmay

UccnenoBanne TpekoB 4acTuIl (10 TOTOBBIM GoTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMMHM U ACTPOPU3UKH

Otanbl pa3BuTUs actpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bénnoro nHeba. Co3Be3qusi, sSpKUe 3BE3BI, IUIAHETHI, MX BHJIUMOC
JIBIDKCHHE.

ConHeuHas cucTema.

Connue. ConHeuHasi akTuBHOCTh. Mcrounuk sHeprun ConHIa W 3BE3N.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KiacCc —
CBETUMOCTB». 3BE31BI TJIABHOW ITOCJIEAOBATEIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JIJISI 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpeHHee cTpoeHue
3B&3/1. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXO0XACHUU U ABoonu CoJyiHIA U
3BE31. DTambl )KU3HU 3BE3]I.



Muneunbiii [Tyte — Hama I'amaktuka. [lonmoxkenune m aBmwxkeHue CoyiHUA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktviky u kBazapbl. UEpHBIE ABIPHI B sSiApax
rajgakTHK.

Bcenennas. Pacmnpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue naonwoenusn

Habmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUH I ONpeIelIeHUs] TOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEBEPHOIO MONYLIAPHS U SIPKUE 3BE3 MBI

Hab6ntonenus B Teneckon JlyHsl, maner, Mieunoro [lyrtu.

O0o01aroee NOBTOpPEHNE

Ponb ¢u3zuku U acTpoHOMHM B JKOHOMUYECKOW, TEXHOJIOTHYECKOM,
COLIMATBHON M ATHUYECKOH cepax AeAaTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, poJib (PU3HUYECKON TEOPUHU
B (GOpMHpPOBAaHMM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpa, MECTO
dbusznueckoil KapTHHBI MHUpa B OOIIEM psIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUN O PUPOJIE.

MeknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCymiecTBIsi€TCs C
y4ETOM COJEPIKATENbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJI0rMHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopHsi, HAOII0ICHNE, SKCIIEPUMEHT, MOJIEIIMPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPaBHEHUH, TPUTOHOMETPHUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOEKLUHWH HA OCH KOOPAHMHAT, CIIOKEHUE BEKTOPOB,
NIPOM3BOMHBIC DJEMEHTAPHBIX (DYHKIMH, MPU3HAKK TOMO00US TPEYTrOJHHHUKOB,
onpeieNIeHne WIoNaau ToCKuX Guryp u oobEmMa Ted.

buonocusa: »nekTpuueckue SBICHUS B SKUBOW MPUPOJE, KoJieOaTeabHbIE
JNBWKECHHS B JKMBOM MPUPOJIE, ONTUYECKUE SIBICHUS B )KMUBOM MPUPOJIE, NEUCTBUE
paJranuy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMUECKOW PpEIIETKH, CIEKTPAIbHBIN
aHaJIu3.

leoepagusa: wmarHUTHBIE TIONIOCAa 3E€MJIM, 3aJeKU MarHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHMUIA.



Texnonoecus: NWHUAUA DJIEKTPOIIEpeNady, TEHEpPaTOp MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaadoNpUEMHUK, TEIEBU30D,
anTteHHa, TeinedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHMUA

OcBoenne yueOHoro mpenMera «®Dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BBI YPOBEHB) JOIKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIONTUX
JMYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNIBTAThl OCBOCHUS yueOHOTO mnpeameTra «DU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolIuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlUM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIHUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANN3alUA OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIIbHOU JAEATEIBHOCTH, B TOM YMUCJIE B YACTH:

1) rpasKIaHCKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YYaOIIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTH B MHTEpPECAX I'PaKIaHCKOIO
o01IeCTBa, y4aCTBOBATh B CAMOYIIPAaBJICHUHU B 00pa30BaTeIbHON OpraHU3alnu;

YMEHHE B3aUMOJICHCTBOBATH C COLUAIIBHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOTO BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh POCCHUMCKOU rPa)XJaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

IIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUAM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOT 0 MIOBEICHUS;

CIIOCOOHOCTh OILIGHHWBATh CHUTYAIlMI0 UM MPHHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATENbHOCTU YYEHOI0;



OCO3HAHUE JIMYHOTO BKJIAJ1a B IOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

4) 3cTeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HaAYYHOTO TBOPUYECTBA,
npucyuiero (pU3n4ecKoil HayKe;

5) TPyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cepaM MNpoPecCHOHANIBHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCOSHAHHBIN BHIOOD
Oynymiei mpodeccun U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHbIEC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUI0 M caMOOOpPa30BaHUIO B 00JIACTH
(Gbu3MKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCUTAHMSA:

c(hOpMUPOBAHHOCTh JIKOJOTMUYECKONH KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapaKkTepa SKOJIOTHYECKUX MPOoOIieM;

TUTAHUPOBAHKE U OCYIIECTBIICHUE JECHCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUS LEJIEH YCTOWYNBOTO PA3BUTHA YEIIOBEYECTBA;

pacuiMpeHue OombITa JEATeTbHOCTH HKOJOTMYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (pu3ukKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTHM HAay4YHOW JEATEeNbHOCTH, TOTOBHOCTH B IIpOIlecce
U3ydeHUs:  (U3MKKA  OCYIIECTBJISATH  NPOEKTHYIO U HCCIENOBATENbCKYIO
NEeSATeNbHOCTh UHANBUAYAIILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE HeiicTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTLHO  (OPMYNIHpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeHATh ILENU ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUHU HX
JIOCTH KECHMS
BBISIBJISITh ~ 3aKOHOMEPHOCTM M INPOTHUBOPEYHMS B  PaccMaTpUBAEMbIX
(OU3UYCCKHUX SBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JEITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBHUI AEATEIbHOCTH;
KOOpPJAMHUPOBATh U  BBINOJHATH PpabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX MTPOOJIEM.
Ba3oBhle ucciiegoBarejbcKe 1eMCTBHUSA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIIOYEBHIMU TOHATHSIMU M METOJIaMHU
(u3NYECKON HAYKU;

BJIA/ICTh HaBBIKAMU y4EOHO-HUCCIIEA0BATEIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B 00sactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHCKY
METOJIOB pEIICHUsS 3a/lad (HU3MYECKOTO COJNEepKaHUs, MPUMEHEHUIO Pa3TUIHBIX
METOJIOB ITO3HAHMSI,

BJIAJCTh BHUJIAMH JCATCIBHOCTH I10 IIOJIYYCHHIO HOBOTO 3HAHHS, €Tr0
UHTEpIpEeTallii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0O B PA3IMYHBIX y4eOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYEOHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MPOBATh 3aj1ady,
BBIIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelibCTBa
CBOUX YTBEP)KIICHMIA, 3a/1aBaTh apaMeTPhl U KPUTEPUU PEILICHHUS;

aQHAM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHUS 3aJaddl  Pe3yJIbTaThI,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (HOpMYIUpPOBATH COOCTBEHHBIE 3aJadyl B 00Opa30BaTEIbHOM
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUs 10 (u3MKe B MPAKTUYECKYIO 0OJIACTh
KU3ZHENEATEITbHOCTH,

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MIPEIaraTh OPUTMHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJydeHUs WH(poOpMaIuu (U3HUEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMATHU3alMI0 U HMHTEpIpeTanuio UHGOPMAIMU Pa3IUYHbIX BHJIOB U (opm
IIPEICTABIICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIONIb30BaTh  CpeACTBa MH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3alMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MMacHOCTH;

co3/aBaTh TEKCThI (PU3UYECKOTO COJACpPKAHUS B PA3NUYHBIX (opMarax c
y4€TOM Ha3Ha4YeHHS WH(DOPMAIUU U TIEIEBOW ayIUTOPHH, BEIOMpast ONTUMAIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.



KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHA:

OCYILIECTBIATh OOILIEHWE Ha ypokax (U3MKH W BO BHE-YpPOUYHOH
NEeSATENbHOCTH;

pacno3HaBaTh OPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallui W CMsI4ath
KOH()JIUKTBI;

Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAaHIHON M MHJIWBHUIYaJIbHOU
paboThI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX AEHCTBHH ¢ y4€ToM OOIIMX
UHTEPECOB U BO3MOYKHOCTEMN KaXA0r0 YjeHa KOJJIEKTHBA,;

OpUHUMATh  1[€IM  COBMECTHOM  J€ATENbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JIEHCTBUS MO €€ JOCTM)KEHHIO: COCTABJIATH IIJIaH JEHUCTBUH,
pacnpenensaTe poiaud ¢ y4ETOM MHEHMH YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKA KOMaHIbl B
001U pe3ysbTaT 1o Pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IIPOEKTHI, OLICHWBaTh HJEW C IO3ULHUHA HOBH3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYULIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISTh MO3HABATENbHYIO JAESATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHH, BBIABJIATH MPOOJIEMBbl, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aj/1a4, IJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI C YUETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUI;

nenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBaTh e€ro, OpaTh Ha ceOsd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIAUIMA B 00JaCTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, YMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;



BJIaJCTh HABBIKAMH  TI03HABAaTEJIBHOM  pEQUICKCMM KAk  OCO3HAHMSI
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX TPOIIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUII;

UCIIONIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATHh pEIICHUS II0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NEATEeIbHOCTH,

IPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYrdX TpPH aHAJIN3E PE3yIbTaTOB
NEATEeIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIHOKH.

B mpomecce mocTukeHUs JIMUHOCTHBIX PE3YJIbTAaTOB OCBOCHHUS MPOrPaMMBbI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y OO0y4aromuxcs
COBEPIIICHCTBYETCS SMOITMOHAIBLHBIN UHTEJICKT, MIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOUYAOIIETO CIIOCOOHOCTH MMOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIIBHON CeEpHl,
OBITh YBEPEHHBIM B c€0€;

CaMOPETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBAaTHCI K
AMOIMOHAIIEHBIM U3MEHEHHSIM U IPOSIBIISITE THOKOCTD, OBITH OTKPHITBIM HOBOMY;,

BHYTPEHHEW MOTHBAIIMH, BKJIIOUYAIOIIECH CTPEMIICHHE K JOCTHKCHUIO TEH |
yCIexy, ONTUMU3M, WHHUIIMATHBHOCTb, YMEHHUE JCHCTBOBATH HMCXOJs W3 CBOMX
BO3MOXXHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHUHW OOIICHUS, CIIOCOOHOCTH K
COUYYBCTBHUIO U COTIEPESIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

NPEJAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUTUXCS YMEHHUIA:

JIEMOHCTPUPOBATh Ha TMPUMEPAX POJb U MECTO (PU3UKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON IESITEIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, HHEpIHaIbHasl CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIIO,



UeaJIbHbIM ra3, MOJEIN CTPOCHHUS T'a30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH
AJIEKTPUYECKUI 3apsi]l IPU pelieHnH GU3NYECKUX 3a]ay;

pacrno3HaBaTh (PpU3NUECKHE SIBICHUS (IPOLECChl) U OOBSICHATh WX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSPHO-KMHETUYECKON TEOpUU CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MNPSIMOJUHEHHOE
IBW)KEHUE, CBOOOAHOE MaJeHHE TeJ, JABM)KEHHUE 10 OKPYXKHOCTH, HHEpPLHUS,
B3auMoeiicTBue Tei, AudQy3us, OpOyHOBCKOE ABIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHNE 00BbEMA TeJ PHU HArpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHE, UCHApeHHe, KOHJECHCAIMs, IJIaBJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE TABJICHHS T'a3a [IPU €ro HArpEBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMd COCTOSHUS Ta3a B HM30IpoLeccax,
AJIEKTpU3alLus Tell, B3aUMOAEHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE [BHUKEHHE, HCIOJb3Yys (PU3MUECKHE BETUUYMHBIL:
KOOp/MHATa, IyTh, IEPEMEIIEHUE, CKOpPOCTh, YCKOpPEHHME, Macca Teja, CHIa,
UMITYJIbC T€Ja, KNHETUYECKas SHEprus, NOTEHUHAJIbHAs SHEPIHs, MEXaHUYECKas
paboTa, MexaHW4YecKash MOIIHOCTh; HpPH ONUCAHWU NPABWIBHO TPAKTOBATh
(U3NYECKUIl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS W EAUHMIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTaHHYIO (PU3UUECKYIO BEIMYUHY C APYTUMHU
BEIUYMHAMM;

ONKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBAa TEl M TEIJIOBBIE SIBICHMUS,
UCHONb3ysl (PU3NYECKHWE BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KMHETHYECKAsl SHEPIHsl XaOTHYECKOr0 JBHKEHUS MOJIEKYJ, CPEAHEKBAJApAaTHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3 (UIIMEHT TMOJIE3HOr0 JEWUCTBHSI TEIJIOBOIO JIBUraTeNs; MNpPU OMHCAHUU
IPaBUIBHO TPAaKTOBAaTh (U3NYECKUI CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HAUYEHUS W €IUHUIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JaHHYIO
(Gu3nYecKy0 BEIUYNHY C IPYTUMHU BEIMYUHAM;

OINKCHIBATh U3YUYECHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCHONB3Ysl (PU3NUYECKUE BEITUUMHBI: NEKTPUUECKUHN 3aps,
ANEKTPUUYECKOE I0JI€, HANPSKEHHOCTh MOJISL, MOTEHIUAN, Pa3HOCTh MOTEHIMAJIOB;
OpY ONWCAaHUM TMPABWIBHO TPAaKTOBaTh (PU3WYECKUNA CMBICT HCIHOJIb3yEMbIX
BEJIMUMH, MX OOO3HAUYEHHUsS W EAMHUIBI; YKa3bIBaThb (OPMYJbI, CBSA3BIBAIOLINE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI ¥ MPUHLHUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u I1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs] MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAaHEHHUS MMIIYJIbCa,
OPUHLMI CYNEPHO3ULHUNA CHJI, NPUHIUI PABHOMNPABUS WHEPLHUAIBHBIX CUCTEM
OTCYE€TA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C



a0COJIFOTHOM TeMmepaTypou, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GbOpMyITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIMUIIBI JICUCTBUSL MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3jindarh YCJIOBHS UX O€30MAaCHOTO MCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHATh DKCIEPUMEHTBI MO HCCIECNOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU ATOM
dbopmynupoBath TpoOJeMy/3agady W TUIOTE3y YyYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpOBaTh BHIBOJIBL;

OCYUIIECTBIISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IMOTPEITHOCTEN U3MEPEHHUI;

UCCJIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUYMHAMU  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
bukcUpoBaTh PE3YNbTATHl IMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIWYMH B
BUJI€ TaOIUIl U TPaUKOB, JI€JIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBaHUN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKON W MPOEKTHOMU
JIESITeNTbHOCTA C HCTOIB30BAHUEM HM3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemath pacu€THble 3aJa4dl C SBHO 3aJlaHHOW (DU3UMYECKONW MOJIETBIO,
UCTIOJNB3Ysl (U3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1auu
BBIOWpATh (PU3WYECKYIO MOJEIb, BBIACIATh (U3MUECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXOMUMbIe NIl €€ PelIeHUs, MPOBOAWTH PAcUYEThl W OIICHUBATH PEATHHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYNHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIECHUM C OMOpOM Ha HM3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nUecKue SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3a7a4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH
U TIPEJICTaBIICHUs Y4eOHON W HAYYHO-TIOMYJISIPHOW MH(POPMAIIUU, TTOTYICHHOU W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJ]A POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHM;



UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU
JUTsl obecriedeHus: 6€30NMacHOCTH MpU OOpaleHUH ¢ TPUOOpPaMU U TEXHUUYECKUMU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0POBbS U COOJIIOJEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpYyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIbHBIX PpOJIEH,
IUIaHUPOBAaTh pPabOTy TPYyMIbl, PAUMOHAIBHO pacCHpeneNaTh OOA3aHHOCTH WU
IUIAHUPOBATh JCATENBHOCTh B HECTAHAAPTHBIX CUTYALMX, aJ€KBAaTHO OLICHUBATh
BKJIAJl K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEILIEHUE PACCMATPUBAEMOI IPOOJIEMBI.

K xonmy obyuenus B 11 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh y O0YyUaIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX pojb U MeCTOo (U3MKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nyuecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHHILBI TPUMEHEHUS W3YYCHHBIX (PU3UYECKUX MOAEIEH:
TOYEUHBINA IEKTPUYECKUN 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SIEPHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Sipa MpU pEeHIeHUH (PU3NYECKUX
3ajad;

pacrno3HaBaTh (U3UYECKUE SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKU: DJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBHS TOKA, B3aUMOJECHCTBUE
MarHuToOB, 3JIEKTPOMAarHUTHAasT WHAYKUUS, JEHCTBHE MArHUTHOIO IO Ha
OPOBOJHUK C TOKOM M JBWXKYILIMICS 3apsll, 3JIEKTPOMAarHUTHbIE KojieOaHHUs M
BOJIHBI, TPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPa)XKEHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuds W MOOJApU3alMs CBETa, JHUCIEpPCUsi  CBeETa,
dotoanekTpuaeckuii 3pdekt (porodaddekT), cBeTOBOE NaBIcHNE, BOSHUKHOBCHUE
JIMHENYATOrO CHEKTpa aroMa BOJOPOJA, €CTECTBEHHass M HCKYyCCTBEHHAas
PaauOaKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHE, MAarHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  PA3IM4YHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJIEHUS (IPOLIECCHI), UCHOJIb3Ys (PU3NUYECKHUE BEITUYMHBIL:
ANEKTPUYECKUN 3apsl, CHJIa TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuiia, paboTa TOKa,
UHAYKIUS MarHuTHOro mnouss, cuia Awmmepa, cuwia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOrO W MArHUTHOIO IIOJEH, MEPUOJ M YacToTa
KoseOaHuii B KoyieOaTeNbHOM KOHTYpe, 3apsiji U Cuia TOKa B Mpollecce
TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHUH, (OKYCHOE pacCTOSIHUE U
ONTUYECKasi Cuja JIMH3bL, MPU OMUCAHUM MPABWIBHO TPAKTOBAaTh (HU3MUECKUN
CMBIC]T HCIOJIb3YEMBIX BEIWYUH, HMX OO0O3HAUYEeHHs W EIUHMIIbI, YKa3bIBaTh



(GopMyIBI, CBSA3BIBAIONIME JIAHHYIO (HU3UYCCKYI0 BEIUYMHY C JAPYTHMH
BEJIMYHNHAMU;

OMKCHIBATh W3yYEHHBIC KBAHTOBBIC SIBJICHHS M TMPOIECCHI, HCIOIB3YS
(du3nyecKkre BEIWYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JWHA BOJHBI U
JacToTa CBETa, SHEPTUS U UMITYJIbC (OTOHA, IEPUOJT TIOJypaciiaia, SHEPT sl CBI3U
aATOMHBIX SI7Iep, TPU OINMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYWH, WX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTHMMH BEIMYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYHHEI;

AHAIM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONb3YsS (Pu3nyeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Joynsa—JIeHla, 3aKOH DJIEKTPOMArHUTHOM
WHYKIUH, 3aKOH MPSMOJIMHEHHOT'0 PacCIpOCTPAHECHHS CBETA, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHEe ODuHITelHa mia doTodddekTa,
3aKOH COXPAaHEHHS DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpaHEHUS
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAHEHUsI MAaCCOBOI'0 4HUCIa, MOCTyaThl bopa,
3aKOH PaJIMOaKTUBHOI'O pacmaja, Mpy 3TOM pa3andaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JIACTH)
IPUMEHUMOCTH,

OTIpEIeNSITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHHUKA
C TOKOM, CHJIbI AmIiepa u cuiibl JIopeHna;

CTPOUTh W OINKCHIBATh HM300paKEHHE, CO3/1aBa€MOE€ ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH OKCIEPUMEHTBI TI0 MCCIECIOBAaHUI0 (HU3UYECKUX SBICHUW W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUH: MPU ITOM
dbopmynupoBaTh IpoOJeMy/3amady W THIOTE3y Yy4eOHOro IKCIICpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYTOBaHUS, MPOBOAUTH OMBIT M
dbopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBIJISITh MIPSMbIE M KOCBEHHBIC M3MEpPEHUs (PU3UUECKUX BEIUMYHH, TPU
ATOM BBIOWpAaTh ONTUMAIBHBIN CMOCOO W3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIMYHMH C HCIOJIb30BaHUEM
OPSAMBIX H3MEPEHUH: TIPH OSTOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHUpOBATH
pPE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3WYECKUX BEIMYMH B BHUAC TAOIHUIl H
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOro1aTh MpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U IMPOECKTHOU
JIESTENHHOCTA C WCIONIH30BAHUEM H3MEPUTENBHBIX YCTPONCTB U Ja00OPATOPHOTO
000py10BaHUS;



pemath pacu€THbIE 3aJa4d C SBHO 3aJlaHHOW (DU3UMYECKONW MOJIETBIO,
UCTIONB3Ysl (U3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJIEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMbIe I €€ pEeIIeHUs, MPOBOJUTh PAcCUYEThl U OLICHUBATH PEATHLHOCTH
MOJIYYEHHOI'0 3HAaYeHUsI (PU3NUECKON BETUYUHBI;

penaTh Ka4eCTBEHHBIE 33/1aUl: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY pacCyYXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue sIBJICHNUS;

UCIIONIb30BaTh ~ TPU  pEIIEHWH  Y4eOHBIX  3aJad  COBPEMCHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIIUHY, TTOYICHHONU U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH()OPMAIIHIO;

OOBSCHATh TPUHUUIIBI JEHCTBUS MAaIllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX OE30MMACHOT'0 HCIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XHU3HU
JUIsl obecriedeHus: 0€30MacHOCTH MpU OOpalEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPELE;

paboTtaTh B TpyNme C BBHIIOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX PpOJIEH,
IUIAaHUPOBaTh palbOTy TPYIIbI, pPAIlMOHAIBHO pPACHPEACNITh OOSI3aHHOCTH U
IUIAHUPOBATh JACATENBHOCTh B HECTAHAAPTHBIX CUTYalMSX, aJ€KBATHO OLIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMATPUBAEMOMN MTPOOIEMBI.
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHsbie
padoThI

IIpakTHYeckue
padoThI

®usuka — Hayka o npupojae. Hayuneie

1 METO/IbI TIO3HAHUS OKPY>KAOIIEr0o MUpa L
Poinb u MecTo ¢u3uku B popMUpOBaHUU

2 COBpPEMEHHOM HAyYHOW KapTHHBI MUpPa, B 1
MPAKTUYECKON AESITEIbHOCTH JII0IeH
MexaHn4eckoe IBUKEHHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1
nerxenus. [lepemenienue, ckopocTsb,
yCKOpEeHue

4 PaBHOMEpPHOE TPAMONIMHENHOE IBUKEHHE 1

5 PaBHOYCKOpEeHHOE MPSIMOIHHEHHOE 1
JBUKCHHE

6 CBobOosiHOE najieHne. Y cKopeHue 1
CBOOOIHOTO MaJACHUS

7 KpuBonuneitnoe nuxenue. JIBuxenue 1
MaTepUaIbHOU TOYKU MO OKPY>KHOCTU
[TpuHumn otHocuTeNbHOCTH ["anuies.

8 HNuepuumanbsHblie cuctemsl orcyera. [lepBbiit 1
3akoH HprotoHa
Macca tena. Cuna. [IpuHnun

9 CyIepno3uIuH cuil. Bropoi 3akoH 1

HeroTona 11 MaTepuaabHOM TOUKH




10

Tpetuii 3akoH HbproTOHA 11711 MaTepraIbHBIX
TOYEK

11

3aKoH BceMHUpHOro TaroreHus. Cuna
TsKkecTH. [lepBas kocMHuueckasi CKOpoCThb

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cuna tpenus. Koapdunuent tpenus. Cuna
COIIPOTHUBIICHUS TIPH JBM)KEHUH TEJa B
KHUJIKOCTH WU Ta3e

14

[TocTynarenbHOE U BpalaTebHOE
JIBIDKEHHUE a0COFOTHO TBEPIOTO Tea.
MowmenTt cuibl. 11nedo cumnbl. YcnoBus
paBHOBECHs TBEPAOIO Tela

15

Hmnynsc MaTepuaabHON TOYKH, CUCTEMBI
MaTEpHaIbHBIX TOYEK. VIMITyJIbC CHITBI.
3aKOH COXpaHEHUs1 UMITyJbca. PeakTuBHOE
JIBUKECHUE

16

Pa6ota u mourHoCcTh cuiibl. Kunetnueckas
sHeprus maTepuaibHoi Touku. Teopema 06
W3MEHEHUU KHHETUYECKOW YHEPTUU

17

ITorennmanesHas 3Heprus. [loTeHunanbHas
SHEprus ynpyro aeopMUpOBaHHOM
npyuHbl. [loTeHnManpHas 3Heprus Tena
BOJIM3M MTOBEPXHOCTU 3EMITH

18

[ToTeHnIMaTbHBIC M HETIOTCHIIHALHBIC
cwibl. CBsI3b paOOThI HEMTOTCHIIUATBHBIX
CHJI C UBMEHEHHUEM MEXaHUYECKOUN SHEPTrUu
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPruu




JlabopaTopHast pabota "3mepenue

19 JKECTKOCTH MPYKNHBI"
Konrponbnas padora o Teme

20 «Kunemartuka. /luHamuka. 3aKOHbI
COXPaHEHHS B MEXaHHUKE)
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-

21 KHHETHYECKOU Teopuu. bpoyHoBckoe
newkenue. Auddysus
XapakTep JBUKESHHS U B3aUMOJICHCTBUS

22 YaCTHII BemecTBa. MOJIeNIn CTPOCHHS T'a30B,
KHUJIKOCTEH U TBEPIBIX TEI

23 Macca monekyn. KonuyecTBo BemiecTsa.
[ToctositHHas ABoraapo

24 TemnoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [llkana temneparyp Llenbcus

o5 Wneansusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT
AOcomoTHas TemrepaTypa Kak Mmepa

26 CpeIHEN KNHETUYECKOM SHEPIUU JBHKCHUS
MOJIEKYJI. YpaBHeHue MeHnpeneena-
Knaneiipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI

)8 Jlabopartopnast padota "HccnenoBanue
3akoHa boins-Mapuorra"

29 N3omporieccel B UeaIbHOM Ta3e u UX
rpaduueckoe npeacTaBieHUue

30 BuyTpeHHss sHeprusi TepMOAMHAMUAYECKOM

CHCTEMBI U CITOCOOBI €€ M3MCHCHHUS.




KosnyecTBo TerioTsl U padora.
BHyTpeHH:s HEpPIrUs OTHOATOMHOTO
UJCAJIBHOTO ra3a

31 Buasl Tenonepenaun
VY aenbHas TEIUIOEMKOCTh BEIIECTBA.

32 KonudecTBo TEIUTIOTHI TTpH TETUIONIEpEaaYe.
AnunabaTHBIN mpo1ecc

33 [lepBblit 3aKOH TEPMOJAMHAMUKH U €TI0
MPUMEHEHUE K U30IpoIeccam

34 HeoGpaTtuMocTh npoiieccoB B MpUPO/IE.
Bropoii 3ak0H TepMOIMHAMUKN

35 [Ipunnun gevicteus u KIIJ{ TermoBoit
MAIIHHbI

36 [Huxn Kapro u ero KITJI

37 DKOJIOTHYECKHE MTPOOIEMBI
TETUIOPHEPTETUKH

38 O6o06marommii ypok «MoJIeKyJIsIpHast
¢uznka. OCHOBBI TEPMOAMHAMUKI
KonTtponsHast paboTa 1o teme

39 «MonexynsipHas ¢puznka. OCHOBBI
TEPMOTUHAMUKI

40 [TapooOpa3oBaHue 1 KOHIEHCAIIHS.
Hcnapenue u kunenue

41 AOCoIIOTHAsI U OTHOCUTEIbHAS BIIAYKHOCTh
BO31yXxa. HaceleHHbIi nmap
Teépnoe teno. Kpucramnuueckue u

42 aMopdHbIe Tena. AHU30TPOIHS CBOMCTB

KpHUCTAJIJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.




CoBpemeHHbIE MaTeprabl

[InaBnenue u Kpuctauu3auus. Y aeabHas

43
TeruioTa miasineHus. Cyonumanus

44 YpaBHEeHHE TEIUIOBOTO OanaHca

45 DneKTpu3anus Teil. DNEKTPUIECKUN 3apsi.
JIBa Buaa 3JEKTPUUECKUX 3apsiIOB
[IpoBOAHUKY, AUINEKTPUKHU U

46 MIOJIYTIPOBOJHUKHU. 3aKOH COXPaHEHMUS
3JIEKTPUYECKOTO 3apsaa

47 B3aumopetictue 3apsinos. 3akon Kynona.
To4YeuHBII 2JIEKTPUYECKUN 3apsi
Hampsk€HHOCTB DJIEKTPUYECKOTO MOJIA.

48 [TpyHIMI CyNepIO3UIINHN SJIEKTPUUECKUX
nosnei. JInnuu HanpsKEHHOCTH

49 Pabota cun anexTpocTaTHueCcKOro moJsl.
[Torenuman. Pa3HOCTh NOTEHIUAIIOB
IIpOBOJTHUKY M TUAJIEKTPUKH B

50 3JIEKTPOCTATHYECKOM TIOJIE.
JwusnexTpudeckas MpOHUIIAEMOCTb

o1 OnexrpoéMkocTh. Konnencatop

52 DIIEKTPOEMKOCTb INTIOCKOI'O KOHJIEHCATOPA.
DHeprus 3apsyKeHHOr0 KOHJIEHCaTopa
[TpyHIMD AEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMPOBAJILHOTO

53 anmnapara, CTpyWHOT O IIPUHTEpA.
DJIeKTpOCTaTUYECKAs 3alIUTa. 3a3eMIICHHUE
AJIEKTPOTIPUOOPOB

o4 DNEeKTpUUECKUH TOK, YCIOBUS €ro




cymiectBoBanus. [loctosgHubiil Tok. Crita
toka. Hanpskenue. ConportuBieHne. 3aKOH
OmMa 7151 yyacTka Lenu

55

[TocnenoBarenbHOE, TapaIIETBLHOE,
CMEIIIaHHOE COSIMHEHKE IPOBOTHUKOB.
JlabopaTtopHnast pabota «M3ydyeHue
CMEIIaHHOTO COEMHEHUS PE3UCTOPOBY

56

PaboTa 1 MOIIHOCTB JIEKTPUUECKOTO TOKA.
3akoH J[xoyns-Jlenna

57

3akon Oma 7151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«U3mepenne 3JIC ucTOUHNKA TOKA U €r0
BHYTPECHHETO COMPOTHBIICHUSI»

58

JlabopaTtopnast pabota "Usmepenne SC u
BHYTPCHHCTO COIMMPOTHUBJIICHUA UCTOYHUKA
ToKa"

59

DneKTpOHHAs MTPOBOAUMOCTE TBEPIBIX
METAJUIOB. 3aBUCHMOCTH COTIPOTHBIICHUS
METAJJIOB OT TeMITePaTypHI.
CBepXIpOBOIUMOCTD

60

DneKkTpuuecKkuil Tok B BakyyMe. CBoMCTBa
JJIEKTPOHHBIX ITyYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
IpUMecHas npoBogumocTs. CBoiicTBa p—N-
nepexoaa. [loxynpoBogHuKOBbIE TPUOOPHI

62

DJIEKTPUUYECKU TOK B pacTBOpax U
pacruiaBax 3JeKTPOJIUTOB.




DNEeKTPOTUTHYECKAS TUCCOLIUAIIHSI.
DNEeKTPOIH3

DJIEKTPUUECKHUH TOK B ra3ax.
63 CamoCTOATENbHBIN 1 HECAMOCTOSATENbHBII
pazpsan. Monnus. [Inazma

DnexkTpruuecKkue Nprudopsl U yCTPOCTBA U
64 UX MpaKTH4ecKoe npuMeHenue. [Ipasuia
TEXHUKU 0€30MaCHOCTH

65 O6o06maromuit ypok «JIeKTpOANHAMUKA

KoHnTtposnbHas paboTa o teme
66 «9nexrpocraruka. [locTossHHBIN

JNEKTPUYECKUN TOK. TOKHM B pa3anu4HbIX
cpenax»

PesepBubIii ypok. KorTponbsHas padora mo

67 " "
TeMe "DIeKTpOoIMHAMUKA

68 PesepBublit ypok. O6001maronmii ypok mno

temaM 10 kiacca
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11 KVIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTHyeckue
padoThbI

IlocTositHHBIE MarHUTHI U UX
B3auMOJeNCTBHE. MarHuTHOE MoJe.
BexTop MarHuTHON MHAYKIMH. JInHUK
MAarHUTHON MHIYKLIHHU

MarsuTHO€ 1oJjie TPOBOJHUKA C TOKOM.
OnbIT Dpctena. Bzaumoeicteue
HpOBOI[HI/IKOB C TOKOM

JlaGopatopHas padota «HaGmonenue
JEWCTBHS MarHUTHOTO TIOJISI HAa TOK

JlelicTBHE MarHUTHOTO IOJIsl HA TPOBOAHUK
¢ TokoM. Cunna Amnepa. Jlaboparopnas
pabora «VccnenoBanue AeUCTBUS
MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM»

JleiicTBMe MarHUTHOTO MOJIS Ha
JBIDKYIIYIOCS 3apsiKeHHYI0 yactuiry. Cuna
Jlopenna. Pabota cunsl JlopeHua

OnextpoMarHuTHas UHAYKIMA. [loTok
BEKTOpa MarHUTHON MHAyKIuu. DJ1C
MHAYKIHUHA. 3aKOH JIEKTPOMAarHUTHOU
nHaykuun Papanes

JlaGopatopHas pabora «/3yueHue siBiaeHus
3JIEKTPOMArHUTHON MHTYKIIMN»

NHIyKTUBHOCTB. SIBIICHME CAMOUHAYKIIUH.




OJIC camonHAYKIIMU. DHEPTUSI MATHUTHOTO
TIOJIS KATYIIKH C TOKOM.
DIIEKTPOMArHuTHOE TOJIe

TexHuueckue ycTpoucTBa U Ux
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
JJIEKTPOMAarHUTBI, HIEKTPOJABUTaTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI,
MHJYKIUOHHAs I1eYb

10

O606maromuii ypok «MarauTHoe mose.
DeKTpoMarHuTHasE HHIYKITUS»

11

Kontposnbnas padota no teme «MarautHoe
I10JI€C. 3JICKTpOMaFHI/ITHaSI HUHAYKIOUA»

12

CB00OOIHBIE MEXaHUYECKHE KOJICOaHH.
lMapmonnueckue koiebanus. YpaBHEHUE
rapMoHHUYeCKuX kosiebanuit. [IpeBpamenue
JHEPTUU

13

JlaboparopHas pabota «MccnenoBanue
3aBUCHUMOCTH TIepUO/ia MaIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl

rpy3a»

14

Koneb6arenbublii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/IeaTbHOM K0J1e0aTeIbHOM KOHTYpE.
AHajorus Mexy MeXaHH4eCKUMH 1
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMH

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJIeaIbHOM Kojie0aTeIbHOM
KOHTYpE




16

[IpencraBiaeHUe 0 3aTyXarOIIMX
KojeOaHusax. BeiHyX1eHHBIE
MeXxaHn4ecKue konebanus. Pe3oHanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIe0aHus

17

ITepemennsbiit Tok. CUHYCOUJATBHBIN
IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYAHOE U IEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANPSKEHUS

18

Tpanchopmarop. [IponsBoacTso, nepenaua
U IOTpeOJIeHUE NEKTPUUECKON SJHEPTUU

19

VYCeTpoiCTBO U MTPaKTUYECKOE MPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
MIEPEeMEHHOT0 TOKa, TUHUI dJIeKTpornepeaad

20

DKOJIOTMYECKNE PUCKU IIPU MIPOU3BOJICTBE
anekTposHeprun. Kynetypa
HCMOJIb30BaHMS AIEKTPOIHEPTUH B
MMOBCEIHEBHOW KU3HU

21

MexaHUYecKre BOJTHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. Ckopocth
pacrpocTpaHeHus ¥ JUINHA BOJHBI.
[NonepeyHplie U MPOIOJILHBIC BOJIHBI

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYKa.
BricoTa Tona. TemOp 3ByKa

23

DneKTpOMarHUTHHIE BOJIHBI, UX CBOICTBA U
ckopocTsb. [IIkana 3j1eKTpOMarHuTHEIX BOJIH

24

[TpuHIIUTIBEI paTHOCBS3U U TEICBUACHUS.
PazButue cpencts cBa3u. Paanonokanus




25

Kontposbnas padora «Konebanus u
BOJTHBD)

26

[IpssMonuHeHOE pacpOCTPaHEHHUE CBETA B
OJHOPOJHOM cpene. ToueuHblld HCTOYHUK
ceera. JIyu ceera

27

OtpaxkeHne cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenne n3o0pakeHnii B
IUIOCKOM 3epKajie

28

[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIi yroia noJiHoro
BHYTPEHHETO OTPaXKEHUA

29

JlaGopatopHas pabora «3mepenue
MoKa3aTess MPeIOMIICHHSI CTEKIIa»

30

JIunzel. [locTpoeHune n300pakeHuid B
nuH3e. Popmysia TOHKOU JIMH3BI.
YBenuueHue JTUH3bI

31

JlaboparopHas pabota «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

32

JHuctiepcust ceera. CIIOKHBIN cocTaB
6enoro ceeta. Lper. JlaboparopHas pabota
«HabnroeHne nucrnepcuu cBeTa»

33

Wutepdepenmus ceera. Judpakius cera.
Hudpakuronnas pemeérka

34

[lonepedyHOCTh CBETOBBIX BOJIH.
Ionspusanus ceera

35

OnTHueckue MpuOOPHI U YCTPOIMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS

36

['panuIBI IPUMEHUMOCTH KIIACCUYECKON




MexaHuk. [locTynaTel cienuanbHOM
TEOPHUH OTHOCUTEIHHOCTH

37

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyieHre BPEMEHH U COKpAILEHUE
JUIMHBI

38

DHeprus U UMIYJbC PEISITUBUCTCKON
yacTUlbl. CBS3b MacChl € SHEPTUEH U
HMITYJICOM. DHEPIUsl MOKOS

39

KontponbHas padota «Ontrka. OCHOBBI
CHELHATbHON TEOPUH OTHOCUTEIBHOCTI

40

®otonsl. ®opmyna [nanka. Dueprus u
UMIYNbC GOTOHA

41

42

OTtkpeITHE B HcclienoBanne Gororddexra.
Omneitel A. I'. CtoneroBa

3akoHbl poTtodddekra. YpaBHCHHE
Oiinmreitna s poroaddexra. «KpacuHas
rpanunay» hotodpdexra

43

JaBnenune cBeta. OnbiTel [1. H. JIeOenena.
XHUMHYECKOE IEUCTBUE CBETA

44

TexHudeckue ycTpoucTBa U MPAKTUYECKOE
pUMeHeHHe: POTOIIEMEHT, (POTOAATUHK,
COJIHeuHast 6aTapesi, CBeTOANOA

45

Pemmenue 3agad mo remMe «DI€MEHTHI
KBAHTOBOU OIITUKN))

46

Monens atoma TomcoHa. OIBITEL
Pezepdopna mo paccestHUIO 0-9acTHII.
[Inanerapnas Mogenp aToMa

47

[TocTtynater bopa




48

W3znydenue u nornoiieHue GOTOHOB MU
MIEPEXO/I€ aTOMA C OJJHOTO YPOBHS SHEPIHH
Ha Ipyrou. Bunsl criekTpos

49

BoaHoBrle cBolicTBa yacTull. BolHEbI e
Bbpoiina. KopnyckynsipHo-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJI€HHOE
W3JTy4YCHHE

50

OTKpbITHE paIUOAKTUBHOCTU. OMBITHI
Pesepdopna no omnpenesneHuto cocTaBa
PaANOAaKTUBHOTO U3TYYCHHUS

51

CgoiictBa anbda-, 6era-, raMma-
HU3JTy4YCHUA. Binusaue PaaArOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI

52

OTKpbITHE POTOHA U HEUTpOHA. V30TOMBI.
Anbda-pacnian. IJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yeHue

53

DHeprusi CBA3U HYKJIOHOB B siJipe. SlnepHbie
peakmuu. Snepusiii peakrop. [Ipodiemsr,
MEPCIEKTUBBI, IKOJOTUYECKUE aCTIEKThI
SIIEPHOM YHEPreTUKH

54

OnemeHTapHble yacTULbL. OTKpBITHE
Mo3uTpoHa. MeTtoibl HAOTIOACHUS U
PErucTpauu 3JIEMEHTAPHBIX YaCTHL.
Kpyrusiit cton «®@yHnaMeHTaabHbIe
B3auMojieicTBUS. EquHCTBO prsmueckoi
KapTUHBI MUPa

55

Bun 3Bé3nH0T0 HeOa. Co3Be3nus, IpKue
3Bé3)II)I, IIJIAaHETHI, UX BUAUMOC IBUKCHHC.




ConHeuHnas cuctemMa

56

Comnsaue. CoyHeYHast aKTUBHOCTE.
HcTtounuk sneprun CosHua U 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIIBHOCTH.
BuyTtpenHnee ctpoenue 3BE3.
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXOXAECHUHU U 3Botounu CoslHLa U
3BE3]

58

Muneunsiit [IyTe — Hama ["anaktuka.
[onoxxenue u npuxenue ConHua B
lNanaktuke. 'anaktuku. YEpHbIE ABIPHI B
sipax rajJlakKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonsmioro B3psiBa. PenmnkToBoe H3nydeHue.
Meraranaktuka

60

Hep CIICHHBIC HpO6JICMLI ACTPOHOMUU

61

KontposbHas padota «2J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COMAIbHON 1
ITUYECKOH chepax esaTeIbHOCTH YeI0OBEKa

63

O6o00matomuii ypok. Pons u mecto pusuku
U aCTPOHOMHH B COBPEMEHHOM HAay4YHOHN
KapTUHE MHpa

64

O6o06marommii ypok. Poib ¢puszndeckoit
TEOPUHU B (POPMUPOBAHUH TIPEICTABICHHIA O




(bu3nueckoit KapTuHe MUpa

Oo6o06maromuii ypok. Mecto ¢puzndeckoi
KapTUHBI MUPA B 00IIEM Py

65 COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX 1
IIPEICTABIEHUI O IPUPOJE

66 PesepBHBIil ypok. MarHutHoOE 1osie. 1
DNeKTpOMarHUTHAsE UHIYKIHS

67 PesepsHblit ypok. OnTrka. OCHOBBI 1
CIEUAJIBHON TEOPUN OTHOCUTEIBHOCTH

68 Pesepnbrii ypok. KBantoBas ¢gusuka. 1
DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penaknueit [TapdentreBoit H.A., AkiinonepHoe oduiectBo «M3aaTenbcTBO
«[Ipocsemienue»

» ®usuka, 11 kmace/ Mskumes I'.J1., byxosueB b.b., Uapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkuinonepHoe odmiectBo «M31aTenbcTBO
«IIpocemmenue».

Hudposas nadbopartopus o pusnke yueHuyeckas «Touka pocTan:
Komnnexm becnpogoonoii nepedauu 0anHvix

Lugpposoti damuux nonoxcenus (4 kanana)

Lugpposoui P-oamuux memnepamypwi (om -20 0o +110 epadycos Llenvcus)
Lugpposoii P-oamuux abconrommuoeco oasnenus (om 0 oo 200 Klla)
Lugpposoti ocyunnoecpagpuueckuti damuux nanpsiceruss (om -100 oo +100
Bonem, 2 kanana)

Cmepoicens 0ns 3aKkpenienus ¢ wmamuse (2 wm.)

Kabenv coeounumenvuoii USB (2 wm.)

Kabenv coeounumenvuwiii ons IDC pazvema

Komnnexm obopyoosanus ons nposedenus 9KCnepumeHmos

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Kumuu .M., IToBanses O.A., Xannano H.K., Xomenko C.B.,. Iludposas
naboparopusi TP no pusuke: yaeHn4Yeckasi: METOUYECKUE PEKOMEHIAINH /
[Tosanser O.A., XannanoB H.K., Xomenko C.B. — Mockga : Jle JIudpu, 2023.
—-92c¢.

KpaTkoe pykoBOACTBO 10 3KCIUTyaTanuu udpoBoii naboparopun / A.1O.
yuxux, C.B. Xomenko, O.A. IToanses, . M. Kuwiun, M.M. Cazonos, I1.B.
Mupomnnyenko.- Mocksa: Jle JTubpu, 2023.-72 c.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
NHTEPHET
bubmuoreka I{OK https://m.edsoo.ru/863e600a

[IporpammHuoe obecnieuenue K mudpoBoi naboparopun «Touka pocta» mo
buszuke OOO «Hayunbie pa3BiaedeHUs»


https://m.edsoo.ru/863e600a

