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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCIHTAHHS H
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra"u3anusx Poccniickon deneparum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (u3HMKe Ha 0230BOM YpOBHE HAa OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3ANU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHsS] (PU3MKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHuUsl, TUIAHUPYEMbIE€ PE3yJbTaThl OCBOCHUSI Kypca (PU3HUKHU: JTUIYHOCTHBHIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npenamera « Pu3nkay 1mo rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYMAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEeMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OHMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonmb3oBaHME UM aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelessieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCAQ, MOJIYYEHHUsI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU M JIPYTHUX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHWE YMEHUN MNPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHITIOJHEHUU UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy Kkypca ¢u3MKu i ypOBHS cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLUIBI €ro
ITOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepual U3 BCEX pasienoB (M3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
oOBeaMHEH BOKpYr (Qusnyeckux Teopud. Bemgymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanuss mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX AKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUecKkue Teopuu (popMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIlecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACUYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1ady TPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPHUPYs 3HAHUSA W3
pa3HbIX pasnenoB. s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3HKM WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (PU3MKU JTOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O00OpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3NKEe YUCHHUECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT ITOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pyIOBaHUE I YYEHUYECKUX TNPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTHE WX HHTEJUICKTYyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4CHHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PU3UKHU AJI1 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIoMnX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MOJApa3yMEBAIOIIUX CaMOCTOSTEIBLHOE
co3faHue GU3NUECKOl MOJICNH, aJIeKBATHON YCIIOBUSM 33a]a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuy HUHGOPMAIIHH,
OIIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH JJIi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yudenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJacT BBIOOD
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbl U TEOpPUHU. | paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJloroBble W 1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEIICHUs
MaTepUaIbHOU TOYKHU OT BPEMEHH.

CBoboaHOE nageHne. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPY>KHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue cKopocTy Ipu ABMKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, HTPOMJACHHBIMU TEJIOM 34
MIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUISL MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectd. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKonbxeHus, kauenust). Cumna tpenusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU Te€JIa B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY ciioBus paBHOBECHUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYKU. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTUA. [TorenumanbHas SHEPIUs YIIpYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIe  CUiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3BMEHECHHUEM MEXAaHUUYECKOW IHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KHUJIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [locTosinaas ABoranpo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['azoBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcanbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamMuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U CTIOCO0BI €€ n3mMeHeHus. KonmuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  ra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHOM Tiporiecce. [lepBblii 3aKOH TEPMOJIWHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MamuHax. KoapdUIMEHT Monae3H0ro
nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ duimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOIWIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpruy Teja MpH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOr0 BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OneiT Mo anuabaTHOMY pacIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcamus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpPHaioB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenue npu NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX

3apsAnoB. IIpOBOOHMKH, IUAIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
IIEKTPUYECKOTO 3apsa.
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BszaumopeiictBue 3apsa10B. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
OnekTpuueckoe 1mojie. Hanpsok€HHOCTh  AnekTpuueckoro mojisa.  [IpuHiun
CYyHEPIO3ULAN DJICKTPUUECKUX ToJieH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHWMKM W JNUINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JlnanexTprdyeckas NpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHudeckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MIJICHHE 3JIEKTPOIpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3anmopencTBre HAANEKTPU30BaHHBIX TEI.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTnuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUUECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHWE HMCTOYHUKA TOKA.
3axkon Oma 11 MOJTHOM (3aMKHYTO#) 2JIeKTpudeckoi nemnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

11



OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelaHnHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >IEKTPOABWKYIIEH Ccuibl. KOpoTkoe 3amblKaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3eM C KypcamMH MaTeMaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBICHWE, HAay4HbIM (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKLIUH HAa OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoae, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IAUCCOLMALNS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUN C HCIOJIB30BAHUEM MEXAHU3MOB,
Y4ET TpPEHHUS B TEXHUKE, MNOAUIMITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPaHECHUSA
UMITyJIbca B TEXHHKE (pakeTa, BOJAOMET W JIpyTrue), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TaTbBAHHKA.

11 KVIACC

Paznen 4. DiaekTpoguHaAMMKA

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMmoaelcTBHE  TOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIUH TO0JIS TIOCTOSHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKoM. KapTuHa JMHUN WHIYKIUH
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBrue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SlBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeEKkTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJBIKYIA CUla HWHIAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAS CHJIA HHAYKUAH B
MPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENHHO B OJTHOPOJTHOM MarHMTHOM TOJIE.

IIpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.
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TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCcTUll, UHIYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMArHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBUKYIIECH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHHS
MarHuTHOTO IIOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUNHbLE KOJ1€OAHUA

KonebGatenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJIEOAHHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, amrmumryga u (aza KoseOaHUU.
[Ipy>XKMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIeOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusAX. BrIHYX€HHbIE MEXaHHUUECKHE
kosieOanus. Pezonanc. BoiHy ) AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIEe 3HAUYEHHE CHJIbl TOKa W
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrur. DKOJIOTMYECKUE PUCKH MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymnbrypa
VCITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIECKTPUYECKAU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

Hab6mronenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumwnorpaMmsl (3aBUCHMOCTH CHJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpum moOCIEOBATEIBHOM COEAMHEHWUU PE3UCTOPA, KATYyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

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

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBoOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpu3aus, TudpaKius,
unTepdepenmus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [[puMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHHUYeCcKHue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6nronenune natepdepenninu u qudpakiiniy MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HAaHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTOM KOJieOaHUM.

HccnenoBanre  CBOMCTB  AJEKTPOMATHUTHBIX  BOJIH: OTpa’KECHHE,
nperoMIIeHUE, ONspu3anus, Aupakuus, uaTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckass ontuka. IIpsMonuHENHOE pacHpoCTpaHEHUE CBETAa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTEeINb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

ColOuparomie U pacceuBaroliie JuH3bl. ToHkas JuH3a. DOOKyCHOE
pPacCTOSIHUE W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm300pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuonHas pemeéTka. YcaoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M MPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PPaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEWHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M NPEJIOMIIEHHUE CBETA.
OnTuyeckue mpuodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozielb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenue naTepdepenHimm cpera.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu cBera.
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[TosmydueHue cuekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomryuenue ciekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKH.
HabGnronenue noasipuzaluy CBETa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEISATUBUCTCKOW YaCTULBI. DHEPTHUS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OiiHmTeitHa 11 hoTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE TMpUMEHEHHUEe: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®otorh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenune wu moriouieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
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BousHoBbIE cBOlicTBAa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.
TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul
HabGnrogenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.
Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3U HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepuble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTobp1 HaOTIOIEHUS M PErHCTPAIK SJIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuueckue yCcTpoMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HccnenoBanrie TpeKOB YacTHIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Ortarbl pa3BUTHs aCTPOHOMUH. [IpHKiIagHOE U MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUM.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyiHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpajdbHbIA Kjacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3]. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune u aBwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3ITydeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmroennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl ONpEeIeNICHUs] TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE cO3Be311si CEBEpHOro MONYIIAPHS U APKUE 3BE3IBI.

Hab6mnrogenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o01maronee MOBTOPEHHUE

Ponp ¢u3uku uW acTpoHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATUYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DM3UKHU
Y aCTPOHOMHUH B COBPEMEHHOMN HAy4YHOM KapTHUHE MHUPA, pOJib (U3HUYECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
bu3MYecKo KapTUHBI MHPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O PUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, (Qusnyueckas BeJIWYHHA, 3aKOH,
TeOopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIEh, H3MEPECHHE.

Mamemamuxa: pemIeHHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
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IPOU3BOAHBIE 3JEMEHTApPHBIX (YHKIUH, MNPU3HAKKM TOA00US TPEYroJbHUKOB,
OTpe/ieNieHUE IIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

bBuonocus: snekrpuyeckue sBICHUS B JKUBOM MpUpPOAE, KojieOaTelbHbIE
JBIKEHUS B SKMBOM MPHUPOJIC, ONTHUUYECKUE SBIICHUS B KMBOM MpUpojie, NEHCTBUE
pazualuu Ha >KUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagpua: wmarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKd MArHUTHBIX Py,
(doTochEMKA 36MHOM MOBEPXHOCTHU, PEJCKA3AHNUE 3EMIICTPSACEHUH.

Texnonocusi: JIMHUAWA BJEKTPOINEpENady, TeHepaTop NEPEMEHHOro TOKa,
ANIEKTPOJBUTATENNb, WHAYKIIMOHHAS I€4Yb, pajap, pPaauONpUEMHHK, TEJIEBU30D,
anTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEuHas Oatapesl.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh TOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3ULIUENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULMN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kKIaHCKOTrO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UIEHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HAaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMUMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,

npucyiero pu3n4eckon Hayke;
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S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHNA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOU JEATEIbBHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble Jijornueckue aAeMcTBUA:
CaMOCTOSITeIbHO  (OPMYJNIMpOBaTh W aKTyallU3UpoOBaTh  IMpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcisATh LEIu ACATCIBHOCTH, 3aJaBaTh MApAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITh  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LI€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
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BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU W METOJAMH
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 007acTH QPU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peIICHHs 3a7ad (U3MUYECKOTO COJCP)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJIAQJ€Th BUJAAMU JCATEIBHOCTH IO TMOJXYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAllUY, MPEOOPa30BaHUI0 W TPHUMEHECHHUIO B PA3IMYHBIX YYSOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX TIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJIAITh NPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HAaXOAUTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PpEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKEe B MPAKTUYECKYIO OOJIACTh
KHU3HECITSIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUrHHAIBHBIC MMOAXObI U PEIICHMUS,;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c nnpopmanueii:

BJIa/ICTh HABBIKAMH TOJIy4eHHUs MHPOpPMAIUN (PU3UUIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMATHU3AIMIO U HWHTEPIIPETAruio MHPOPMAIMKU PA3IUIHBIX BHUIOB U (HOpM
MIPE/ICTABIICHUS,;

OLICHWBATh JOCTOBEPHOCTH HH(pOpMAIIHH;

UCTIONB30BaTh  CpeACTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHMIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3aady C CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepexKeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COJECpXKAHUS B Pa3IUYHBIX (opMarax ¢
yu€TOM Ha3zHaYeHUs] HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOHpPAs ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
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OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€Ha KOJUICKTHUBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHW30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpeneniaTb poid ¢ y4ETOM MHEHHMH Yy4YyaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHWBaTh HJEU C TMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3PYIUIMU B 001acTu
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;
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BIAJCTh HABBIKAMH  TO3HABATEILHONW  pediaekcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHUII;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallu3e pe3yibTaToB
NEeSATEeIbHOCTH;

MPUHUMATH ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSATEITLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHOMN CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCSI K
HMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATbBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (U3UKM B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUUTBHIBaTh TPAHUIBI MPUMEHEHHUA W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHEpIUAIbHAsA CHCTeMa OTCYETa, a0COOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3aps]l IPU PELICHUN (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U
NEKTPOAMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  IPSAMOJMHEHWHOE
IBUKEHHE, CBOOOJHOE TMAJeHUE TeJ, ABM)KEHHE 110 OKPYXXHOCTH, HHEpLus,
B3auMozeicTBue Tel, AU Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJIBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIOBOE
PaBHOBECHE, UCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTAIUIN3ALUs, KUIICHHE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBs3b MEXAY IIapaMeTpaMu COCTOSIHUS Tra3a B HM30IpOLECCax,
JIEKTpU3aLys Tell, B3aUMOJECHCTBUE 3aps10B;

OMKCHIBATH MEXAHMYECKOE JBHKECHUE, WCIONb3YS (PU3NUECKUE BEIIMUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHUYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICH HCIOJB3YEMBIX BEJIWYUH, WX OOO3HAUEHUS M EIUHUIIb,
HaXOoJUTh (OPMYJbl, CBA3BIBAIOUIME JAHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBIICHUS,
UCHOJNB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHUE rasa, TeMmIleparypa, CpeaHss
KMHETUYECKash HEPrus XaOTUYECKOrO0 JABW)KEHHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTessl; MNpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIB3YEMbIX BEIUYMH, WX
00O3HAUYEHUS W EIUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONMUCHIBATh U3YYECHHBIE AIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE T10JIE, HANPSKEHHOCTD I0JIs1, TOTEHIMAJ, PA3HOCTh IMOTEHIUAJIOB,;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JNaHHYIO (PU3MYECKYIO BETMUYMHY C IPYTMMH BEJINYMHAMY;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBJICHUS, UCIONB3Ys (hU3HUECKUE
3aKOHBI U IIPUHLIMIBL: 3aKOH BceMupHOro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPIMH, 3aKOH COXPAHEHUS MMIIYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CWJI, NPUHLUUI DPABHONPABUS HHEPLUUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHs BEIECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBM)XEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBUS  MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEIOBAHUIO (PU3MYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMNBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIUYMHAMH  C
VCITOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buUKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

co0roaTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUHM UCCIIEJOBAaHUNA B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000opy1I0BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DUM3MYECKOW MOJEINbIO,
UCHIONB3YS (PHU3MUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHajIM3a yCIOBHS 3aJauu
BBIOWpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMble 1Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKue ABICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIICEHUH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIPHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

27



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeAE;

paboTatb B TpYIIE C BHIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (UBMUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO fJipa MpU pPELlICHUU (PU3NYECKHX
3a/1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECChI) U OOBACHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuuss W TOJSpU3alMs CBETa, JHCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlMOAKTUBHOCT;
OMKUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPAa3NUYHBIX  Cpea) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3Ys (1)I/IBI/I‘ICCKI/IG BCINYHUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apdaa, Chjia TOKa, JJICKTPHYCCKOC HAIIPSKCHHUC, JJICKTPHYCCKOC
COIIPOTUBJICHUC, PA3HOCTL IMMOTCHOMUAJIOB, JJICKTPOABMIKYIIAsl CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JIs1, CHJIA AMnepa, CHJIa HopeHua, WHAYKTUBHOCTbH
KaTyIIKHU, SHCPIUA IJJICKTPUYCCKOIO WM MArHUTHOI'O HOHGﬁ, InepuoJg M 4YacToTa
KoJIcOaHMH B KOJeOaTCILHOM KOHTYpPC, 3apsad M CHUJIa TOKa B IIPOLECCEe
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TapMOHMYECKHX JJIEKTPOMATrHUTHBIX KoJieOaHMWi, (OKYCHOE pACCTOSHHE U
ONTUYECKasl Cuja JMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJINYNHAMU;

ONHCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TPABWIBHO TPAKTOBaTh (PUINYECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M E€AMHMUIIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETAa, YpaBHEHHE OUHIITEHaA Aiia Pororddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHsI HMMITYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OIPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;

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

BBIMOJHATh HKCHEPUMEHTHl 1O MCCIECAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX HM3MEPEHUH: IPU 3TOM
dbopmynupoBath TpobiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO O0OpYJOBaHUS, MPOBOJAUTH OIBIT U
bopMyIUpOBaThH BBIBOIHI,

OCYILIECTBIISThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX  M3MEPEHMI: TMpPU STOM KOHCTPYHMPOBATh YCTaHOBKY, (DPUKCHpPOBATH
pe3ynabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpaduKoB, JenaTh BHIBOBI [0 PE3yIbTaTaM UCCIIECTOBAHMS;
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co0MI01aTh mpaBuia OE30MacHOrO TpyJa MpH MPOBEAECHUH UCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemaTth pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIONB3YS (hU3HUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaAIM3a YCJIOBHS 3a7auu
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacUyE€Thl M OICHUBATH PEaJIbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIUYUHBI,

pelIaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATh JJOTUYECKUA HEIIPOTUBOPEUNUBYIO
LETIOYKY PACCYKJICHUM C ONOpOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sSBICHUS,

UCIONB30BaTh  MPU  pPELIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YUYEOHOW U HayYHO-NOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

PUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Uit obecrieyeHus: 6€30MacHOCTU MPU OOpPAIEHUH C MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaThb B TIpymme C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh PabOTy TPYyNNbl, PaLMOHAIBHO PpACHpPEesITh OOS3aHHOCTH U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORBI TEPMOTHAMHICH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

@dazoBbIE IEPEXOBI
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Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 reKTpoCTaTHKa 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
) AHAYKLIUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CHHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBLHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
DIIEMEHTEI KBAHTOBOH OMITHKH 6 https://m.edsoo.ru/7f41c97¢
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bu6mmoreka [IOK
. 4
4.2 Crpoerue atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7

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

Hroro no pazneny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;;f;igﬁ;; 41697
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kontpoxy  Tpakru JarTa nzydyenus unpposrIe
n/m Bcero HbIE YecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
®du3nka — HayKa O PUpOJIE.
1 Hayunble MeTz;bI HOZE»)HapHIfH 1 Bubmorexa ITOK
https://m.edsoo.ru/ff0c32e2
OKPYKaroIEero MUpa
Ponb u MecTo pusuku B

) ($hOpMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH JIIOIeU
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nsuxeHus. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpSIMONIMHENHOE | bubnnorexka [JOK
JIBI)KEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOIMHEIHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cKopeHue | bubmuorexa [JOK
CcBOOOJHOTO MMaJECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anmuies. 1 bubnnorexa [JOK
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HuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunnun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? CYHCPHOIHLII CHIL. BTopOHUSaKOH https://m.edsoo.ru/ffO0c3be8
HproTOHa U1l MarepuanbHOM TOUKH

10 Tpetuii 3akoH HetoToHa 114 bubmumoreka [IOK
MaTepUaJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoOro tsaroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

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

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuina tpenusi. Koaddumment tpenus.

13 Cuiia ZEHpOTHBJIeI({qu:[ pu I[BI/IE(GHI/II/I bubmorexa HOK

https://m.edsoo.ru/ff0c3{f76
TeJa B )KUJIKOCTH WJIU ra3e
[TocrynarenbHOe U BpamareabHOe

14 JIBIKEHUE a0COIIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
HNMnynsc MaTepuanbHOW TOYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBUKEHUE
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunerndeckast sHEprus MaTepruaabHON bubnmnoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH

17 [lorenumaneHas 3HEPrUsl. bu6mmoreka [JOK
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18

[ToreHuunanbpHast S3HEPTUS YIIPYTO
ne(OPMUPOBAHHON TPYKHHBI.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHITUAILHBIC
cuitbl. CBs3b paboTHI
HEIMOTCHIUAJIbHBIX CHUJI C UBMCHCHUEM
MeXaHU4eCKOU SHECPIrruu CUCTCMBI TCII.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YACTHUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
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u e€ uzMepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETUYECKON IHEPTUur bubnmoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
73 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporniecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3mMenenus. KonmaectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJJHOATOMHOTO UJI€aJIbHOTO
rasa
31 Bunael rerionepenaun bubmmorera [TOK
https://m.edsoo.ru/ff0c5¢c36
VrienbHas TEIIOEMKOCTH BEIIECTRA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbIN mpoiecc
13 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnnorexa [JOK

IMPUMCHCHHUEC K U30IIpoucccamM
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HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

34 .B i
HPHPOAE. BTOPOH SaKOH https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun nevicreust u KII1/ TermoBoit bubmuoreka [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4ecKue npooIeMbl
TEIJIOOHEPTreTUKU
18 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI 1 bubmmorexa LOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXa. HachlleHHbIN bubmmorexa [OK
Ayxa. m https://m.edsoo.ru/ffO0c64d8
nap
Teépnoe teno. Kpucramimueckue u
42 amopdHble Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpucTaJJIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctaiibl. COBpeMEHHbIE MaTepPHAIIbI
[InaBneHue M KpUCTAITA3AITHSI.
43 VYV nenpHas TEmaoTa MIaBICHUS brbmorexa HOK
! ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 v 0
PABHCHHE TEIIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIeKTPUIeCKUui bubnmuotexa [JOK
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3apsia. JBa BUIa IIEKTPUYECKIX
3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPUKU U

https://m.edsoo.ru/ffOc6bcc

46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsa10B. 3aKOH
47 Kynona. ToueqHblii dJIeKTpUUECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsij
Hanpsisk€HHOCTB IEKTPUYECKOTO
43 nonis. [TpuHuun cyneprnozuuuu bubnnoreka [JOK
ANEKTPUYECKUX ToNel. JInnun https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnnorexa [IOK
’ Hadt. https://m.edsoo.ru/ff0c6£00
[IOTEHIAAIIOB
ITIpoBOOHUKH U OUAIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubnmnorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DaexkTpoéMKocTh. KoHaeHncaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh MIIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsSKEHHOTO bubnmnorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOH/JIEHCAaTOPOB, KOITUPOBAIBHOTO

amnmapara, CTpyMHOT0 PUHTEpA.
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55

56

57

DNeKTpOCTaTHYECKAsl 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHHKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB»

PaboTa 1 MOIIHOCTB ANMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 IOJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTPOTUBIICHUS METAIIJIOB OT
Temmneparypbl. CBEpXIPOBOAUMOCTh

60

61

DIEKTPUYECKUI TOK B BAKyyMe.
CBoliCTBA 3JIEKTPOHHBIX ITYYKOB
[TomynpoBoAHUKH, UX COOCTBEHHAs U
IIpUMECHas MpoBoAUMOCTh. CBOMCTBa
p—n-nepexoaa. [loaynpoBoaHNKOBEIE

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae
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IPUOOPHI

DNEKTPUUECKUH TOK B pacTBOpax U

2 paciuiaBax 3JE€KTPOJIMTOB. 1 bubmmoreka [JOK
DJIEKTPOIUTHYECKAS AUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTpUYECKUi TOK B Ta3ax.

63 CamocTosITeNbHBIN U | bubnmoreka [JOK
HECaMOCTOSATENbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKTpruuecKue Mpuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok | bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ff0c88be
Konrponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 | bubnuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnoreka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maromumi ypok | bubnuotexa [JOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB I10 68 3

[TPO'PAMME
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11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Tema ypoka Konrpoa, Tpakrn Jara nzydeHnust unppossIe
n/m Bcero HbIE YecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
[TocTostHHBIE MATHUTHI U X

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. | bu6nmmorexa LIOK
BekrTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIMH
MarsuTHO€ noJje NpOBOJHUKA C

) TokOM. OnbIT Dpcreaa. | bubmmoreka [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yueHue | 1 bubmmoreka [JOK
MarHUTHOTO ITOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 Jlaboparophnast pabota | | bubmuoreka [IOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopenmna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas HHAYKIus. [loTok 1

BEKTOpa MarHUTHOM uHAyKuuu. I1C
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WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

JlaGopaTopHas pabora
«UccnenoBanue siBICHUS
ANEKTPOMArHUTHOM UHYKITHI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
DHeprusi MAarHuTHOTO MOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHIL,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$[ UHIAYKOUS

KonTponbHas pabora mo Teme
«Mar"guTtHoe 1oJe.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB0OOIHBIE MEXaHUUECKUE
kosebanus. 'apmoHndeckue
KojeOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06
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14

Konebarenbubiii koHTYp. CBOOOIHBIE
AJNIEKTPOMArHUTHBIC KOJeOaHus B
UJeATbHOM KOJIe0aTeTbHOM KOHTYPE.
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJICATIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaromx
KosieOaHusX. BbIHYXIeHHBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
Koae0anus

[lepemennsbiii Tok. CHHYCOMIAIBHBIN
MepeMeHHbIN TOK. MOIITHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICACTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

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

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbd34

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKH NTPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
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AIIEKTPOIHEPTUU B TOBCEIHEBHOMN
KUZHU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI

” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJeKTpOMarHuTHbIE BOJIHBI, X

23 CBOMCTBA U CKOpoCTh. [1Ikana bubmmorexa [TOK

https://m.edsoo.ru/ffOccfe(

AJEKTPOMAarHUTHBIX BOJIH
[IpuHUUMIBI paTIUOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacts
cBA3u. Paguonokanus

25 KonTponbnas pabota «KoneGanus u | bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE

26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueynslii HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cera. [locTpoenne nzodpaxeHuii B bubmorexa HOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe

)3 BHyTpeHHee oTpakeHue. [IpeaenbHblii bubmuorexa [JOK
YIOJI HOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS

29 JlaGopatopnas pabora «3mepenue bubmuoteka [IOK
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IIOKas3aTeyid MPEJIOMIICHUA CTCKIIA»

Jlunssl. [TocTpoenue n3odpaxkeHuil B

https://m.edsoo.ru/ff0cd67a

. bubnnorexa [JOK
30 nuH3e. Popmysia TOHKOM JIMH3HI.
https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JuH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBeta. CIOXKHBIN cOCTaB
1 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
13 Nutepdepennus cpera. udpakius bubnnorexa [JOK
ceta. [ludpakimonnas pemeérka https://m.edsoo.ru/ffO0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
I'panHuIIbl TPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [TocTymarel bubnmnorexa [JOK
CIIELIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameIeHre BpEMEHH M COKpaIlleHue
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYIbC PENSATUBUCTCKOM
38 yacTUIbl. CBsI3b Macchl C YHEPTUeh u bromorexa [OK
' P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHsl TOKOS
39 Kontponbras padota «Onrtuka. 1 bubnuotexa [JOK

47




OCHOBBI crielMaIbHON TEOPUU
OTHOCHUTEIBHOCTHY

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6£0

bubnunorexa LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 1IOK
HOIHNOTEKA
41 otodddexra. O A T.
porospexr TIpITE! https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbl porodddekra. YpaBHeHue
42 SﬁHmTegl)Ha Ji{(b(boma(bg)ema bubmrorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue cBera. Onbitsl [1. H.
. bubmuoreka [{OK
43 JleOeneBa. Xumudeckoe IeiicTBre
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoteka IIOK
KBAaHTOBOU OIITUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pezepdopaa no paccesHuio o-4actu bubmmorexa [TOK
pROpAa O P t https://m.edsoo.ru/ff0d09 1a
[Inanerapnas monens aroma
bu6nmorexa LIOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 i I/I}ll'lqe exoe aTOMeIlH co H(()ll)"O OBHS bubmorexa LHOK
p pexon . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl criekTpoB
49 BonHoBbie cBOMCTBA yacTull. BoaHbI bubnuorexa [JOK
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50

51

ne bpoiina. KopnyckynspHo-BOJIHOBOK
nyanu3m. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTtkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZOAaKTUBHOTO U3TyYCHUS

CoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIC
OpraHU3MBbI

https://m.edsoo.ru/ff0dOca8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakunu. S nepHbii
peaktop. [Ipo6ieMbl, MEpCIEKTUBHI,
9KOJIOTMYECKHUE aCIEKTHI SACPHON
SHEPTeTUKU

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PEruCTpalvK JIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cton «®yHaameHTaabHbIe
B3auMOJIeUCTBUSA. EQMHCTBO
(bu3MUECKO KapTHUHBI MUPA»

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3gnoro ne6a. Co3sesnus,
SIpKHE 3BE3/BI, MIIAHETHI, X BUIIMOE
nBxenue. CollHEUHAs cucreMa
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56

57

58

59

60

Comnune. CotHeyHas aKTUBHOCTD.
Ncrounuk sneprun CosHua u 3BE371

3BE37bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI INIABHON
MOCJIeZIOBATEIbHOCTU. BHYTpeHHee
cTpoenue 38E31. CoBpeMeHHbIe
MIPEICTABJICHUS O IPOUCXOKIACHUU U
sBosronny ConHua u 3B€371

Muieunsiii [yt — Hama 'anakruka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxke. 'anaktuku. YE€pHbIe IBIPHI
B SIApAX rajakTHK

Bcenennas. Pazberanue rainakTuk.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUU

61

62

63

64

KontponbHas padoTa «2J1€MEHTHI
aCTPOHOMUU U acTPOPU3UKK»

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O606maromuit ypok. Poib

50




(dbuzmveckoit Teopuu B HopMUpPOBaAHUHT
MPECTaBICHUN O (PU3UYECKOM
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABJICHUN O IPUPOJIC

66 Pe3epBHbIil ypok. MarHuTHOE M0JIE. |
DneKTpoMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCUTEITBHOCTH
Pesepubiii ypok. KBanToBas pusuka.

68 SHGBEeHTH};I::TpOHOMHH u ’ 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 63 4

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kmace/ Msikumes .41, [lerpoBa M. A., CtenanoB C.B. u npyrue,
OO611eCTBO C OTPAaHUUYECHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBerienne»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenscTBO
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Jlunust YMK T, 4. MsxkuieBa, M.A. TlerpoBoii. ®u3zuka (10-11) (b) ucrounux :
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/

Hcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-
posobie-petrova/

Texnonorus paznoypoBHeBoro npenoaaBanus ¢usznuku B 10 - 11 kmaccax
https://infourok.ru/tehnologiya-raznourovnevogo-prepodavaniya-fiziki-v-klassah-
1150382.html
®dusuka. 3agaynuk. 10-11 kmaccel - Peimkesuu A.IL
Hemunosa M.1O. "®uznka. OTIuYHBIN pe3ynbTaT"

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET
1 http://nsportal.ru - counanpHas ceTb pabOTHUKOB 00pa30BaHMUSI.

2 http://markx.narod.ru/pic/ - pusmka B mKoJeE.

3 http://festival.lseptember.ru/articles/ - hecTrBaIbL NEIArOTUUECKUX UACH
«OTKpPBITBII YPOK».

4 http://www fizika.ru/ - caift nis yauteneil GU3uKu U UX YIYCHUKOB.

5 http://www.physics.ru/ - MmaTepuaiibl 1o pU3UKeE.

6 www . ege .edu.ru - mapopmanmonHsIii moptan EI'D.

7 http :// school - collection . edu . ru / - eaqunas komiekiusa [{OPos
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