MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo o0pazoBanus TyJIbCKOH 00/1aCTH

KomuTeT mo 06pazoBaHuio aIMUHUCTPALMHM MYHHITUIIAJIBHOT0 00pa30BaHUA

ropoa E¢ppemon
MKOY "CHI Ne 16"

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
PykoBogurens MO 3am.upekropa mo YBP  Jlupektop
TE€XHO-ECTECTBEHHO- Cyrak T.A.

MaTEMAaTH4YCCKOI'O ITUKJIa
[Iporokon Ne 1 ot

Anéxuna E.A.

ITpukas Ne 70 ot
P Ba O.B. 30» 08 2023 r. p
y6uo 0 o : «01» 09 2023 r.

ITporoxon Ne 1 ot
«22» 08 2023 .

|
~|

PABOYAS ITIPOTPAMMA
(ID 416065)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

st ooygaromuxest 10-11 kmaccoB

c.lInaoso 2023

Moanucan: MYHULIMMANBHOE KASEHHOE
OBLEOBEPA30OBATE/IbHOE YYPEXAEHUE "
LUINNOBCKAA CPEAHAA LWKONA Ne 16"

DN: C=RU, S=Tynbckas obnactb,
STREET=LLunoso ceno, L=EdpemoBckuit paitoH,
T=Awupextop, O="MYHWLIMMNANBbHOE KASEHHOE
OBLEOBPA3OBATE/IbHOE YYPEXAEHWE "
LUINNOBCKAA CPEAHAA LUKOJSA Ne 16",
OrPH=1027102875172, CH/IC=10540492822,
0ID.1.2.643.100.4=7113009818, HH=711303175342,
E=school 16.efremov@tul aregion.org, G=Enena
AHatonbeBHa, SN=AnéxuHa, CN="
MYHULMNAINBHOE KASEHHOE
OBLLEOBPA30BATE/bHOE YYPEXAEHUE "
LWWNNOBCKAA CPEAHAA LUKOMA Ne 16"
OcHoBaHue: A sBNsOCH aBTOPOM 3TOro JOKyMeHTa
[fara: 2023-09-02 15:07:35



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUM K pe3ysibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. I[lporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (PHU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KAaK MPHHLMIBL €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX IMPUIIOKECHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIOTIOIH30BAHUS U IKOJIOTHYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSX O MPHUPOAE, TIPaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOIX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00YYarolUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
MpakTUYECKUX padoT. BhigeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUThL KOCBEHHBIE H3MEPEHUs, HCCIIeI0BaHUs
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M MHTETpupys 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytoume BhIOOpa (U3MYECKON MOJENU IS CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHuE (OopMHpYEeTCs B COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00Opy/IOBaHHE MJIS YYEHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecreuynBaeTCsl pelieHneM CIeIyIONNX 3a1a4 B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIpPHYIO  (DM3HKY, OJJIEKTPOJAWHAMHUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOJENbl0, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATENHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCS PEKOMEHIOBAaHHBIM, YUWUTEIb JEJNaeT BBHIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OcH BpaumieHus. llnedo cumnel. Ycnosus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yyenue nBMKEHUS OpyCKa M0 HAKJIOHHOMW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHHsS dvactul rasza. lllkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mporiecce. I[lepBhIii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruioBpie  mamuHbl.  [IpUHOUNBL ~ JEWCTBHST — TEIJIOBBIX  MAIIKH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT J1aBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOIICTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOJHUKH, TUANIEKTPUKMA W TOJYNPOBOAHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTHUBJICHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoOicTBa p—n-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABHXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEIMUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKMPOMAZHUMHAA UHOYKUUA

[loctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUHA
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBlieHUE. [[BUKeHNUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
MHOYKIAW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH AJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe ToJsie. DJIEKTPOJBIKYIAsA CUJIa WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CaMOMHIYKLUMH. OJEKTPOJABHXKYILAs Ccuja
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJIS.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBUKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHMUTHOT'O MOTOKA.

SIBeHrEe CAMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydyeHrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJI€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE MIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BoiHe. CBoOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpoCcTh 3IEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOHCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Jnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Heprun HOTOHA C €r0 YaCTOTOM. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotordekra. YpaBuenue OunmTeitHa st hotoddpdexra. «KpacHas rpanuiar
dboToaddexra.

Hasnenne ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBOlicTBAa yacTull. Bosnnsl 1e bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTPOCHUS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3IIydeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eitzenGepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anb(a-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. JleneHrue U CUHTES slIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3J.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO TpenMmera «®Du3nWka» Ha YPOBHE CpPEIHETO OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusnkay J0IKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalWi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO OOIIECTBa, PAaCUIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIBbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIEHHMBATh CUTYallMI0 UM MPUHUMATh OCO3HAHHbBIC PEILEHUs,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4eckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) 3KOJIOTUYeCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEUYMSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU U METOJIaMU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKOW U MPOSKTHON AESITEbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULIHMH B 00JIacCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HABBIKAMHM  IO3HABATENIbHOM  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHallu3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCcTKEHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOSHHUS MPOTPAMMBEI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATIFHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JIEITEIIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAIUIM3AlUs, KUIICHHE,
BJIAKHOCTb BO3/1yXa, MOBBIIIEHNUE JABJICHUS T'a3a IIPU €r0 HArpEBAaHUU B 3aKPHITOM
COCyl€, CBS3b MEXKAY MNapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCMOJB3Yysl (DU3NYECKUE BEIUYHUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(bU3NYECKUIT CMBICT MCIOJIb3YEMbIX BEIUYMH, X OOO3HAYCHUS W EIUHHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBMXKCHUSI MOJICKYJ, CpeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUST W CIWHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUI 3apsi,
AJEKTPUYECKOE T0JIe, HAMPSKEHHOCTD IM0JIs, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECChI U SBJICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMupHOTo Tsrotenus, [, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (DU3WYSCKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LENOYKY PacCy JCHUW C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPENICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNNE C BBHITOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sijpa MpU PEHIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJSpU3alMs  CBETa, JHCIEpCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JIMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWJia JIMH3bI, MPU ONMHUCAHUHA TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (HOPMYJIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABIICHHE BEKTOPA UHAYKIMH MAarHUTHOIO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISThH MPSIMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DPM3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JEATETLHOCTH C HMCTOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DHU3UYECKHE BEITWIUHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PaCCYXJICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOJTydacMyto HH()OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301MacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabsubie JlaGopaTopHbie (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
pecypchl
Pazngen 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3rKa ¥ METOIbl HAYYHOT'O ITO3HAHUS 2 bubmorexa OK
' ARL Hays https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nunorexa LIOK
2.1 K 5
uHeMatiia https://m.edsoo.ru/7{41bf72
bu6nmorexa LIOK
22 Aunammica 7 https:/m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 hitps-//m.cdsoo.rw/7f4 172
Hroro no paszneny 18

Paszpen 3. MOJIEKYJISAIPHASA ®PU3UKA U TEPMOANHAMUKA

OCHOBBI MOHCKynﬂpHO-KHHCTquCKOﬁ

3.1
TEOPHUH
3.2 OCHOBBI TEpPMOIMHAMUKH
313 ArperaTHble COCTOSHUS BEIECTBA.

®da30BbIe IEPEXOBI

9

10

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

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

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



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

Hroro no pazneny 24
Paszpnen 4. JIEKTPOIMHAMUKA
bubnunorexa LIOK
4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12
pa3IUYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne n/m P Konrpounusie JlaGoparopHbie (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE bubnnorexka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOPUH 4 | bubnuorexa [JOK
' OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 hitps://m.cdsoo.ru/Tf41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢

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

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

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

Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngjﬁ;fg;ggﬁmlcgh
Hroro no paszneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero Konrpoabsubie JlaGopaTopHbie f{l:;:enuﬂ :)I;I[()l;l;z?;fenbnme
padoTshI padoThI pecypenr
®du3nka — HaykKa o pUpoJie.

| Hayunslie MeTobI TO3HAHWSA | bubnuoreka [IOK
OKpy>Karolero Mmupa. BBogHsbIit https://m.edsoo.ru/ff0c32e2
uHctpykrax. MOT Ne 59.

Ponb 1 mecTo usuku B

) (hopMUPOBaHUHM COBPEMEHHOM | bubnnorexa [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAESITeIbHOCTHU JTI0AeH
MexaHnuecKkoe IBUKEHHE.

3 OTHOCHUTENIBHOCTH MEXaHUYECKOTO | bubnuoreka [{OK
neuxkenus. Ilepemenenue, CKOpocTsb, https://m.edso0.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IIPSIMOJIMHEWHOE ) bu6muoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSAMOIMHENHOE | bubmuoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢e

6 CBobOoaHOe nageHue. Y CKopeHue | bubnmnoreka [JOK
CcBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39¢cc
KpuBonuueliHoe 1BUXKEHUE.

7 JIBr>KeHHEe MaTepUalbHOU TOYKHU 10 1 bubnmorexa LHOK

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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[IpuHnun otHOCHUTENBHOCTH [ anunest.

MaTepuaabHOW TOUKH. Teopema 00
M3MEHEHUN KMHETHYECKOH SHCPTHUn

bubnunorexa LIOK
8 WNHepuunanbHble CUCTEMBI OTCUETA.
N https://m.edsoo.ru/ff0c3be8
[Tepssiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 Cymnepro3uiuu cuii. Bropoii 3akox bubmmorexa [IOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tpetuii 3akon HerotoHa nst bubnnoreka [JOK
MaTepHUANIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUPHOTO TAroteHus. Cuna

11 Tskectu. [lepBas kocMuueckas bubmorexa LIOK

P https://m.edsoo.ru/f0c3d00
CKOPOCTH

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

13 Cuna czn OTI/IBJ'IeI(-Ii)I/IqS)I pu BHI;(CHI/II/I bubmorexa HOK

p pH A https://m.edsoo.ru/ff0c31f76
TeJa B KUJAKOCTH WM ra3e
[TocTynarenbHOE U BpamaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmeHnT cuibl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
NMnynbsc MmaTepualbHONM TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubnmnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBUKEHUE
PaGota u MOIITHOCTH CHITBL.

16 Kunernueckast sneprus bubmuoreka [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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17

18

19

IToTrenumanpHas SHEpTHUsL.
[ToTeHunanpHas 3HEPIUst yIpyro
neGopMUPOBaHHON NPY>KUHBI.
[TorennuanbHast SHEprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

JlabGopaTopHas padota Nel
«HccrenoBanue cBsi3u pabOTHI CHJIBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MMPUMEPE PACTIKCHHS
pe3nnoBoro xryra». MOT Ne 59.

[ToreHnuanbpHble ¥ HEMOTCHIIMATBHBIC
cuibl. CBsI3b pabOTHI
HCIMMOTCHIINAJIbHBIX CUJI C USMCHCHUEM
MeXaHUYEeCKOU OHEPTHUU CUCTEMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

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

https://resh.edu.ru/subject/28/

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478¢

20

21

22

KonTponbHas pabota mo teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUST MOJIEKYIISIPHO-
KHHETHUYECKO! Teopuu. bpoyHoBckoe
nskenue. Auddysus

XapakTtep JBUKEHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEH
U TBEPABIX TEI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

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

https://resh.edu.ru/subject/28/

23

Macca monekyn. Konuyecto
BemtectBa. [locTostHHas ABoraapo

https://resh.edu.ru/subject/28/



https://m.edsoo.ru/ff0c461a
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TernnoBoe paBHOBecue. TeMneparypa

24 u e€ uzMmepenue. [llkana temneparyp https://resh.edu.ru/subject/28/
Henscns

)5 Wneanbnsiii ra3 B MKT. OcHoBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemiepaTypa Kak Mepa

26 cpeaHel KHHETUYECKON SHEPIUu bubnuoreka [{OK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI https://resh.edu.ru/subject/28/
Jlaboparopuas padota Ne 2

28 «Hccnefiopatne 3aBHCHMOCTH MEXY https://resh.edu.ru/subject/28/
rapamMeTpamMu COCTOSIHUS
pazpexxenHoro raza». MOT Ne 59.

79 N3omporeccsl B ueaqbHOM raze u ux bubmuoteka [IOK
rpadu4ecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJAMHAMUYECKOIN CUCTEMBI U

30 crroco0sI e€ m3MmeHeHus. KoandaecTBo bubmuoreka [{OK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHsI OJJTHOATOMHOTO HUJICaTHHOTO
rasa

31 Bunsl Tenonepenaun bubmmorexa [IOK

https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTH BEIIECTBA.
1 KonuuecTBo TemioTsl npu bubnuoreka [IOK

Tertonepenaye. AnrnabaTHbIN
mporecc

https://m.edsoo.ru/ff0c5¢36
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IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

bubnunoreka LIOK

33
MPUMEHEHHUE K U30IpoIieccam https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTh mporeccoB B
34 npupoze. Bropoii 3akoH bubamorexa LOK
PHPOZE. p https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKHI
35 [Tpuniun nevicteus u KIIJ{ TenmoBoi bubmuorexa [IOK
MalMHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/] https://resh.edu.ru/subject/28/
Okonornyeckue npoodie
37 KOTOTHTCCIHE TIPODICMET https:/resh.edu.ru/subject/28/
TETUIOHEPTETUKH
18 O6o06maromuit ypok «MosekyispHas Bbu6moteka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexkynspraas ¢puszuka. OCHOBBI bubmorexa HOK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmuoreka [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEIbHAS
41 BJIQXKHOCTH Bo3ayxa. HaceIeHHbIH bubnmorexa [IOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue u
amop¢HbIe Tena. AHU3OTPOIHS
. bubnuoteka [JOK
42 CBOMCTB KpUcTalioB. JKuakue
https://m.edsoo.ru/ff0c6510
Kkpuctaiuibl. COBpeMeHHbIE
MaTepHuabl
[InaBneHue u KpucTamIU3aus.
but6mmoreka [IOK
43 VY enpHas TenoTa NiaBJICHUs.

Cybnumarus

https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubnunorexa LIOK

44 % €HUE Te o
PABHCEHHC TCIIOBOTO batarca https://m.edsoo.ru/f0c6820
OeKTpu3anys Teil. DIEKTPUUECKUI
45 3aps pI[Ba BHUJA DJIEKT HTII;CKHX bubmorexa HOK
pAL. A p https://m.edsoo.ru/ff0c6becc
3apsI0B
IIpoBOAHMKH, TUAICKTPUKU U
46 H(I;)JI OBOJIHUKH 3aK(I))H COXPaHEHUs buGnuorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiictBue 3aps/10B. 3aKOH
47 Kynona. TouedyHbIN 3JIeKTpUISCKUI Bubmiorexa OK
y ’ p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanps:k€HHOCTB 3IIEKTPUUECKOTO
43 noss. [IpuHImMn cynepno3unuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJer. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noist. Ilorennuan. PasHocTh bubnuorexa [IOK
’ tai. https://m.edsoo.ru/ff0c6f00
IOTEHI[AATIOB
IIpoBOOHUKHN U OUIIEKTPUKH B
50 3JIpeKT OCTAaTHYECKOM noljle bubnmorexa HOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
but6mmorexa [IOK
51 OnexkTpoéMKocTh. KoHaeHcaTo
P A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIeHCaTOpa. DHEPrUA 3apsKEHHOTO bubmmorexa TIOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
JlaGoparopHas padora "U3mepenue
53 patop p P https://resh.edu.ru/subject/28/

AJIEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/28/

54

55

56

57

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
armapara, CTpyHHOro nmpuHTEpa.
DJIEKTpOCTaTUYECKas 3alUTa.
3a3zeMJieHre IEKTPOIPUOOPOB

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenbpHOE, TAPATIIEIBHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlaboparopHas paboTa
«3yueHne cMemaHHoOro CoOeIMHEHNUs
PE3UCTOPOBY

PaboTa 1 MOLTHOCTB IEKTPHUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTtouyHnka TOKa U
€ro BHYTPEHHETO COIPOTHBIICHUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAas TPOBOIUMOCTh
TBEP/IBIX METAJIJIIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS] METAJIIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

https://resh.edu.ru/subject/28/

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX MMyYKOB

https://resh.edu.ru/subject/28/

61

[TonynpoBOIHUKH, UX COOCTBEHHAS U

bubnunoreka LIOK



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexoa.
[TomynpoBoIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/ff0c84ae

DNEeKTpUUECKUN TOK B pacTBOpPax U
pacIiaBax 3JIEKTPOJIUTOB.

bubnunorexa LIOK

62 DNEeKTPONIUTHYECKAs TUCCOLIUALIHSL. ! https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPUYECKHUI TOK B razax.

63 CamMOCTOSITeTbHBINA U | bubmuoreka [IOK
HECAMOCTOSITEIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue mprudopsl U

64 YCTPOMCTBA K X MPAKTUYECKOE | bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok | bubnmnorexa [JOK
«INEeKTPOINHAMMKA» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no teme

66 «Quekrpocratuka. [TocTosHHBIM | bubmmnoreka HOK
JJEKTpUYECKU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Pesepsnblii ypok. KonTponsHas | bubmuoreka [JOK
pabota o Teme "DIeKTpoANHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblIit ypok. O606maromui | bubnuoreka [IOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka KonTpoasublie JlabopaTopHbie

n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoTshI padoThI
pecypcsl
[TocTostHHBIE MATHUTHI U UX
B3auMo/eiicTBue. MarHuTHOE 1oJie.
1 BekTop MarHuTHOM MHIYKIIUU 1 bubmorexa HOK
p . YK https://m.edsoo.ru/ff0c9778

JIuHuY MarHUTHOM UHTYKIIUH.
BBoausiii unctpykrax. MOT Ne 59.
MarsuTHO€ noJje NpOBOJHUKA C

) ToKOM. OnbIT DpcTena. 1 bubnnoreka [JOK
B3anmopeiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopnas pabora Ne 1

bubnmorexa LIOK
3 «M3y4eHrie MarHUTHOTO IO 1 1
https://m.edsoo.ru/ff0c98fe
katymku ¢ Tokom». MOT Ne 59.
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGopatopnas pabora Ne2 1 | bubmuoreka [JOK
«HccnenoBanue neMcTBUs https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
Tokom». MOT Ne 59.

JlelicTBME MarHUTHOTO TTOJIS HA

5 JBIKYILYIOCS 3apsKECHHYIO YaCTHILY. 1 bubmuoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpomMarauTHas HHAyKIus. [loTok 1 https://resh.edu.ru/subject/28/



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/28/

BEKTOpa MarHUTHOU unaykuuu. 3/1C
WHAYKIMU. 3aKOH JIEKTPOMAarHMTHON
unaykiuu dapanes

Jlaboparopnas pabota
Ne3«MHccnenoBanue siBICHUS

bubnunorexa LIOK

Meproja MaJbIX KoyieOaHuii rpy3a Ha

! 3JEKTpOMarHuTHOM UHAYKIun». MOT https://m.edsoo.ru/ff0cal S0
Ne 59.
NunykTUBHOCTB. SIBICHUE
g camonnaykiuu. 3J1C caMOMHIyKIUH. bubnnorexa [JOK
DHeprus MarHUTHOTO MOJIS KaTyLIKU https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
9 DJIEKTPOMATHUTHI, DJIEKTPOJIBUTATEID, https://resh.edu.ru/subject/28/
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHIIYKIIMOHHAS TI€Yhb
10 O6o6maromuii ypok «MarautHoe bubnnorexa [JOK
noJie. DNEeKTPOMarHuTHasi MHAYKLUS https://m.edsoo.ru/ff0cab82
KonTponbHas pabota mo teme
11 «MarII){HTHoe HIZ)J'IC. bubmmorexa [TOK
https://m.edsoo.ru/ff0cad58
DneKTpoOMarHuTHast MHIYKITUS»
CB0OOIHBIE MEXAHNYECKIE
kosebanus. ['apmoHndeckue
12 KosiebaHus. YpaBHEHHE bubnmorexa LOK
. https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu
JlabopaTtopHas padorta Ne 4
13 «HccnenoBanre 3aBUCUMOCTH https://resh.edu.ru/subject/28/



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/28/

HHUTHU OT JJIMHBI HUTH U MACChI I'py3a».

HOT Ne 59.

Konebarenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIe0aHus B

bubnunorexa LIOK

14 UJeaTbHOM KOJIeOaTeTbHOM KOHTYPE.
P https://m.edsoo.ru/ff0cb820
AHasiorust M1y MEXaHUYeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIeOaHUIMU
®opmyna Tomcona. 3akoH
15 COXpaHEHUS SHEPTHUH B HJI€AJTLHOM bubmmorexa [IOK
P P https://m.edsoo.ru/ff0cb9c4
KOJIeOaTeIbHOM KOHTYpE
[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHbIE
16 MexaHu4eckue konebanus. Pesonanc bubmmorexa LIOK
' ’ https://m.edsoo.ru/ff0cbb86
BriHyX/1€HHBIE 2JIEKTPOMArHUTHBIE
KoJieOaHus
IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
17 IIEPEMEHHOI0 TOKa. AMIUIUTYIHOE U bubnmorexa [IOK
]f ) y https://m.edsoo.ru/ff0cbd34
JIEHCTBYIOIEE 3HAUCHHUE CUJTBI TOKA U
HaIpsDKEHUS
Tpancdopmarop. [IpousBoactso,
18 nepeaayda u nmoTpedaeHue https://resh.edu.ru/subject/28/
JIEKTPUUYECKON YJHEPTUN
YCTpOUCTBO U MPAKTUYECKOE
19 IIPUMEHEHHE AIEKTPUUIECKOTO 3BOHKA, bubmuorexa [IOK
reHeparopa IepeMEeHHOr0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 3JIeKTponepenady
DKOJIOTHYECKUE PUCKHU TIPU .
20 P P https://resh.edu.ru/subject/28/

MMPOU3BOJACTBC BJICKTPOIHCPIUH.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/28/

Kynbrypa ncnosnp3zoBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOMN
YKA3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunorexa LIOK

21 pacupoCTpaHEHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
) 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoOMcTBa U ckopocTsk. [lIkana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpyHIMIIBI paguOCBSI3U U
24 TeneBueHus. Passurue cpencrs https://resh.edu.ru/subject/28/
cBs3U. Paguonokanus
)5 KonTponbnas padota «Konebanus u bubnmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE pacIpOCTPaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
Todeunblii ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBera. 3aKOHbI
27 oTrpaxxeHus ceera. [loctpoeHue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKaie
IIpenomiienue csera. [lonnoe
73 BHYTpEeHHee oTpaxeHue. IIpenenbHblil bu6nuorexa [IOK

YT'OJ1 IIOJIHOTO BHYTPEHHETO
OTpaKEHUs

https://m.edsoo.ru/ff0cd7{6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

Jlaboparopuas pabota Ne 5

bubnunorexa LIOK
29 «M3mepenue nokazaresns
https://m.edsoo.ru/ff0cd67a
npenomieHus crekaa». MOT Ne 59.
Jlunssl. [TocTpoenue n3odpaxxeHuil B
30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [IOK
- POPMY ' https://m.edsoo.ru/ff0cdd1e
VYBenu4ueHue JTuH3bI
Jlaboparopnas pabota Ne 6
31 «HccrnenoBanue CBOWCTB https://resh.edu.ru/subject/28/
n3o0pakenuii B muH3ax». MOT Ne 59.
Jucnepcus cBera. CIoXHbBINA COCTaB
6enoro ceera. L[Bet. JITabopaTopHas
32 5 patop https://resh.edu.rw/subject/28/
pabora Ne 7 «Habnronenue
nucniepcuu cetay. MIOT Ne 59.
1 Wntepdepennus cera. Audpaxius bubmmnoreka HOK
cera. JludppakironHas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpuOOPHI U YCTPOCTBA
35 Y YCIIOBUS UX O€301acCHOTO https://resh.edu.ru/subject/28/
MIPUMECHCHHUS
['paHuUIBl TPUMEHUMOCTH
36 KJ1accuueckor Mexanuki. [loctynarer bubnmnoreka [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3aMeneHre BpEMEHH U COKpaIleHUE bubmmorexa TOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
38 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN bubnuoteka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

yacTulibl. CBSA3b MACCHI C SHEPTUEHN U
UMITYJICOM. DHEPIUsl MOKOs

https://m.edsoo.ru/ff0cfc68

Konrponsnas padora «OnTHka.

bub6nmoreka [IOK

39 OcHOBBI crielIMaIbHOM TE€O
HOBBI CHCHHATILHOH TEOpHH https://m.edsoo.ru/ff0ct610
OTHOCHUTEIILHOCTH
40 ®otonsl. Dopmyna [Inanka. Jueprus bubnmnoreka HOK
U UMIyJbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAaHNE
41 (bOTf))B(b(i)eKTa OHBII[TBIA r bubmorexa [IOK
) T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddekra. YpaBHeHUE
42 aﬁHMTeIgI)Ha H(ii)lq)(i)OTOB(i)(geKTa bubmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotosddexra
JlaBnenne cBera. OnbiTel I1. H.
43 JlebeneBa. Xumuyeckoe AecTBrE bubmorexa HOK
sleBa. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
44 MPAKTHHACCKOE PUMEHEHHC: https://resh.edu.ru/subject/28/
($oTORIEMEHT, POTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3aad mo reme «1€MEHTHI but6mmorexa [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopaa o paccesHuro o-4actu brbmorexa [OK
pPOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aTOMa
but6mmoreka [IOK
47 [Toctynatel bopa
TYTATEl bOp https://m.edsoo.ru/ff0dOafa
48 N3nydyenue u noriomenrue GoToHOB bubnuoteka [JOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

IIpU NIEPEXO/I€ ATOMA C OJTHOTO
YPOBHS dHEPruM Ha Apyroil. Bumbl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa

49

BoustHOBBIE cBOMCTBA YacTUll. BOsHBI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

OTKpbITHE paTUOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMma-nsinydeHue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.

S nepHbie peakuuu. S nepHbIn
peaktop. [IpobnemMsbl, mEpPCIEKTHBHI,
AKOJIOTUYECKHUE aCIEKThI SIAEPHON
SHEPreTUKHU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHA. MeTo1bl HAOMIOACHUS U
pEerucTpalnu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoOAeicTBUA. ENUHCTBO
(bu3nUecKoil KapTUHBI MUPaY

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

https://resh.edu.ru/subject/28/

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, HX BUIANMOE
nexenne. CoaHeynas cucremMa

https://resh.edu.ru/subject/28/

56

57

Connne. ConHeuHass aKTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
IocJIeI0BaTeIbHOCTU. BHyTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBostonu CoJHIa U 3BE31

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

58

59

60

Muneunsiii [lyTe — Hamma ['anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanaktuke. I'anaktukn. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

61

KontponbHas padoTa «2JI1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

https://resh.edu.ru/subject/28/

62

Oo6o06maromuit ypok. Ponb puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJIoBeKa

https://resh.edu.ru/subject/28/

63

O6o6maromuii ypok. Pois u Mmecto

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

64

O6o6maromuii ypok. Pomib
¢bu3nveckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTUHE MUpa

https://resh.edu.ru/subject/28/

65

66

67

O6o6matromuii ypok. Mecto
¢bu3nvecKoil KapTHHBI MHUpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O IPUPOE
PesepBHbIil ypok. MaruutHoe noie.
DNeKTpOMarHuTHasi UHIYKLUS
PesepHbIit ypok. OnTuka. OCHOBBI
CIELIMAJIBHON Teopun
OTHOCHUTEIIBHOCTH

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

68

Pesepnsiii ypok. KBantoBas dusuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTeabcTBO
«IIpocBemenue»

» Gusuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Toypounslie pazpaboTku

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickast anmekTpoHHas 1kosna - https://resh.edu.ru/subject/.
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