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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUU K pe3ysbTaTam
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 Odenepannu, peaTU3yIOIMX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeTr TpeboBanusim 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
OTIPENIEISAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (PHU3HKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeiIMeTa 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,
¢buzmyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpPOBAHUE €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 MOXHO paccMaTpHBaTh KAaK MPHHLMIBL €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuand 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 CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO IPUPOJOTNIOIb30BaHUS U SKOJIOTHUECKON 0€30M1aCHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOIX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
pakTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX padoT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNBbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAHUS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4arOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbIE W3MEpPEHHUs, HCCIEAOBaHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, MO3BOJISIIOLIUE TPUMEHSATh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk MU MHTETPUPYS 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromue BbhIOOpa (U3MYECKON MOJENH ISl CUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpOBHE CpeHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKE YUCHHYECKHX MPAKTHYCCKUX padOT W IEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBICHWA W  TPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaTH4ecKHue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM OOpPA30BAHUH SIBISIIOTCA:

o (dopMupoBaHHE WHTEpeca W CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHue mNpenCTaBICHUNA O pONM (PU3UKHU JIS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMPUOOPETCHHE  CHUCTEMBl  3HaHUK 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYast MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTUS YMEHHH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUYEHUA
10 KJTACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporeccoB. HayuHble THUIIOTE3BI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOYKH, UX MPOCKIUU HA OCH CHUCTEMbl KOOpPAMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
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.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

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



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs! CKOJBXKEHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

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

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Teja), 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 YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumanbHas DHEPTUA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJEUCTBUS 4YacTUIl BemlecTBa. Mojaenu CTpOEHHs Ta30B, XKHAKOCTEN U
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.



Mopgens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lansToHa. M3ompoliecchl B WaealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeaJlbHOro  Ta3a. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TerwoBoi mammHbl. [{ukn KapHo m ero kosddumueHT moje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOEC MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruu Tejaa MPU COBEPIICHUH pPaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT 1Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMNBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcalus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemMeHHble Marepuaibl. [lnaBienuwe u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHUAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYNEPHO3ULINMU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
OJISl.

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

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

TexHuyeckue yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M paciiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIM W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

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

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Meosicnpeomemnole nousimusi, CBSI3aHHBIE C WU3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, UX rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKasl 3allliTa, 3a3eMJICHHUE SJEKTPONpUOOpOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO ITIOJISA JUIMHHOTO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenbHas  cucrema. (CBOOOJHBIE  MEXaHMUYECKHE  KOJIEOAHUSI.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpeacraBnenue o 3aryxaroumx KoyieOaHUsAX. BbIHYKEHHbIE MEXaHUYEeCKUe
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOTIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

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



HaGmronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpum mMocCiIEeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

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

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOWCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE U MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HNccnenoBanue  CBOMCTB ~ JJICKTPOMATHUTHBIX — BOJIH: OTpa)XCHHUE,
peroMIICHUE, TOJSIpU3anus, AMPpakius, UHTepHepeHITHs.

Tema 3. Onmuxka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHHUKH.
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
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHHUE 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.

[TonyueHne cnekTpa ¢ MOMOILIBIO TPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepenne nokasaress NpeJoMIIEHUs 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.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpru HOTOHA C €T0 YACTOTON. DHEPTUs
Y UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. 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 Oartapes.

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 3HEPTHH aTOMa BOAOPO/IA.

BousHoBbIie cBoOlicTBa yactull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4deHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
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. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (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. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOM MOCJENOBaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKAEHUU U 3Bodtounu CoJIHLIA 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 U3YyYEHHEM 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, KPUCTAILUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX 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.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTro mpenMera « Pu3nKay JOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalWi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO OOIIECTBa, PAaCUIMPEHUE KU3HEHHOIO
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 POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEH;

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

YMEHHE B3aUMOJICNCTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
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,
npucyiero (pusnveckon Hayke;



S) Tpy10BOro BOCIIUTAHUSA:

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;

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

6) K0JIOTUYeCKOr0 BOCIIMTAHUSA:

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUN B OKPY’KAIOILEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

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

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTHM M TMPOTUBOPEUYUST B  PacCMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4eOHO-UCCIIEI0BATEIBCKON U MPOSKTHON JEITEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelIbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd 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
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH 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 (DPU3MUECKOTrO COJIEpX,aHUS B pas3IMYHbIX (opMarax ¢
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 MPEANOCHUIKM KOH(QIUKTHBIX CHUTyallMii M CMAr4aTh
KOH(JIUKTBI;

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

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JacTu
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

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 HSPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

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

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITOJIB30BaTh MPUEMBI peIICKCUU IS OIEHKH CUTYaIllH, BHIOOpAa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

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

INPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss 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 COBPEMEHHOW TEXHUKHU M
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHHS Ia30B, XKUAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacrmo3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECCHI) U OOBICHITh MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECCTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBIKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, MCHApPEHUE, KOHJCHCAUWs, MJABJICHUE, KPUCTAJUIM3ALNS, KUIICHHE,
BJIAKHOCTb BO3/1yXa, MOBBIIIEHNUE JABJICHUS T'a3a IIPU €r0 HArpEBAaHUU B 3aKPHITOM
COCyl€, CBS3b MEXKAY MNapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCTOJNB3Yysl (DU3NUYECKUE BEIHMYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
HMMITYJIbC T€JIa, KUHETUYECKAs SHEPTHUs, MOTCHIUAIbHAS SHEPTUA, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIUYUH, UX OOO3HAUYECHHUS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMUYNHAMM;

OINMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKAsi SHEPrUsl XaOTUUECKOTO JIBUKEHHS MOJIEKYJ, CPEIHEKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCHOJB3yeMbIX BCIMYHMH, UX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUI 3apsi,
AJIEKTPUYECKOE T0JI€, HAMPS)KEHHOCTD IMOJISI, IIOTEHINAJ, PA3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI ¥ MPUHIUMNBIL: 3aKOH BceMupHOTo Tsrotenus, [, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWUYECKOM DSHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUM TEIUIOBOTO JBHKEHHUSI MOJIEKYJI C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasidyarh CIOBECHYIO



(GbOpMyIIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHMULIBI,
001acTH) MPUMEHUMOCTH;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIOKEHHOTO O0OpYJIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpOBaTH BHIBO/IHI,

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 HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICOBAaHUMN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECCKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBAThH JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LENOYKY PAacCyKICHUU C OMOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YIEOHOW U HAYYHO-TIOMYJISIPHON MHGOPMAIMH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

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



YCTPOMCTBAMHU, JJIsI COXPAHEHUS 3JI0POBbsI U COOJIFOJECHUSI HOPM 3KOJIOTHUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbI B PEHICHUE paCCMaTPUBAEMOU 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 MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifpa MpU PEIICHUH (PU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCICTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHus, audpakuus W TOONsApU3alus CBETa, JUCHEPCHUsl CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTb;

OMMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPa3IUYHBIX  CpeA) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOJB3Ysl (PU3NUYECKHUE BEJIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojsA, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX OJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOsIHUE W
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUS U TMPOLECCHI, 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 EAUHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalljIeIbHOrO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
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;

ONpENIENIATh HAIIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
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 HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpPOBaThH BHIBOIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIUYHH, TTPH
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 MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH 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
NEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33Jla4u



BBIOMpATh (PU3NICCKYIO MOJICIb, BBIICIATh (DU3UUCCKHE BEIWIHHBI U (DOPMYIIH,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PacCy)KICHHH C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS YY4COHOW M HAYYHO-TIOMYJISIPHOW MH(GOpMAIIMH, TIOJTYYCHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAIM3UPOBATH IMOTyIaeMyIo HH()OPMAIINIO;

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 IMPOICCCOB OKPYKAIOIIETO 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 COOJIIOJICHUST 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] KQXKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHNE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LOK
' ARLHAYT https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 7 I https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 hitps://m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmnoreka [JOK
' TEOPUHN https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOAMHAMHIH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Hroro no pazneny 24
Paszpnen 4. JIEKTPOIMHAMUKA
bubmuoreka [JOK
4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [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
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 ) bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHnuyeckue U 3JEKTPOMarHUTHbBIE 9 bubnmnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2.3 10
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 | bubnuorexa [JOK
’ OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 JIeMEHTEI KBAHTOBOU OITHUKU 6 ngg;;fg;gﬁ%ﬂlcmc
4.2 Crtpoenue aToma 4 bu6mmorekxa [IOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c¢

bubmuoreka [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 O6o06maro1iee TOBTOPEHHE 4 E;f:?;ﬁfg;ggﬁﬂlcgh
Hroro no paszneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:yT:eHnﬂ :)Ig[?al;(();];fenbﬂme
padoThI padoTshI pecypenI
®du3nka — HayKa O PUPOJIE.
1 Hayunbie MeTZ;[(I)I HO?I;)H:HI/iI 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u Mecto pusuku B

) (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN AESITEIbHOCTH JIIOIeH
MexaHnueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
asrxenus. [lepemelnenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEIHOE | bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢
KonTtponsHas padora: "PaBHOMepHOE

6 NPSIMOJIMHENHOE IBUKEHUE", 1 1
"PaBHOYCKOpEHHOE IBH>KEHHE"

7 CBoOonHOe majieHne. Y CKopeHue 1 bubnnoreka [HOK
CBOOOIHOTO MAaICHUS https://m.edsoo.ru/ff0c39cc

8 KpuBonuneliHoe 1BU>XEHUE. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
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JIBM>KeHHE MaTepuaIbHOM TOYKHU 110

https://m.edsoo.ru/ff0c3ada

Kunernueckas sHeprust MaTepuaibHOW

OKPYXHOCTH
[Ipunuun otHocuTenbHOCTH ["anunest.

9 HMuepumanbHbIE CHCTEMEI OTCUSTA bubmorexa HOK

p . ’ https://m.edsoo.ru/ff0c3bes
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
10 CYIIEPHO3ULINU CHJI. BTOpOIil 3aK0H bubnnorexa LIOK
yrep - PTOpor htps://m.edsoo.ru/ff0c3bes
HproTona asis MatepuaibHON TOUKH

1 Tperuii 3akoH HproToHa 1151 bubnuorexa [JOK
MaTEpUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

12 TskecTH. IlepBas kocMudeckas bubmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOpOCTb

13 Cuta ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. KoapdumuenT tpeHus.

14 Cuna czn OTI/IBJIeI({bI/I(I:{ npu I[BI/I)P;(eHI/II/I bubmorera [TOK

p p https://m.edsoo.ru/ff0c3f76
TeNa B JKUAKOCTH UJIY ras3e
[TocTymarenbHOe U BpalaTeibHOE

15 JBUKEHHE a0COMIOTHO TBEPAOTO Tela. bu6mmorexa [IOK
MowmeHT cuibl. [Inedo cumel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHUsI TBEPJIOTO Tea
NMitynsc MaTepralbHON TOYKH,

16 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE

17 PaboTra 1 MOIIHOCTH CHITHL. bubnuorexa [JOK

https://m.edsoo.ru/ff0c4502
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ToukH. Teopema 00 H3MEHEHUHN
KUHETHYECKOW YHEPTUHU

18

[ToreHunanbHas sHEprus.
[ToTenuuanpHas 3HEprust yupyro
1e(OPMHUPOBAHHOM MPY>KUHBL.
[TorennmaneHast SHEPTHs Tesla BOIU3U
IIOBEPXHOCTU 3€MJIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

19

IToTenuuanbHble U HEMOTEHIIMAJILHBIE
cuibl. CBsA3b pabOThI
HENOTCHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruHu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHUKE»

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

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

XapakTep JBUKECHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas Asor aapo

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp
Llenbcus



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemMrepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
28 Perenue 3agau
79 H3onponecchl B ACATBHOM ra3e U ux bubnuoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmmuecTBo bubmuorexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
31 Bunae! renonepenaun bubmmorexa [TOK
A pel https://m.edsoo.ru/ff0c5¢36
VnenpHas TEMI0EMKOCTh BELIECTBA.
32 KonnuecTBo TEmnoThI pu bubmorexa HOK
P . https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpoliece
13 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TO bubnuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
HeobpaTtumocTs mporeccos B
34 apupoje. Bropoii 3akoH bubmmorera [IOK
PHpOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKH
35 [Tpunmun gevicteust u KII/ TenmoBoit bubmuoreka [JOK

MalIuHbI

https://m.edsoo.ru/ff0c600a
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36

ukn Kapno u ero KII/

DKOJOoru4ecKue MpooIeMbl

37
TEIJIOOHEPTEeTUKU
18 O606maromuit ypok «MomnekynsipHas bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCUTEJIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubmmorexa [TOK
Ayxa. Hack https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
4 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBnenue u KpucTaUIM3aIUA.
43 VnenpHas TEM0Ta MIaBICHUS bubmorexa HOK
A ’ https://m.eds00.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 VYpaBHeHHe TeI0BOro H6anaHca
PABHEHHE TEIIOBOT f https://m.edsoo.ru/ff0c6820
OnexTpu3anus Ten. JNeKTPUIeCcKuit
45 3apsia. J{Ba BUIa SIEKTPUIECKHUX bubmorexa HOK
AL A P https://m.edsoo.ru/ff0c6bce
3aps/i0B
IIpoBOMHUKH, TUDIEKTPUKH U
poBoA 8 P bubnmoreka [JOK
46 MOJIYNPOBOIHUKH. 3aKOH COXPAaHECHUS

AJEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/ff0c6bce
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B3aumonericTBue 3apsiioB. 3akoH

47 Kynona. ToyeuHblil 3JIeKTpUYECKUI bubmmorexa [IOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsn
Hanps>k€HHOCTB 2IEKTPUYECKOTO
43 noJist. [IpuHnun cynepno3unuu bubmuorexa [IOK
ANEKTPUYECKHUX Toneu. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4eCcKOro
49 nons. [lorenuman. Paznocts bubmmorexa [JOK
' ' https://m.edso0.ru/ff0c6£00
MOTEHI[UAJIOB
[IpoBOIHUKY U AUDIIEKTPUKH B
bubmuorexa [JOK
50 3JIEKTPOCTATHYECKOM II0JI€.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 OnektpoéMkocTb. Konnencaro
p P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOT0
52 KOHJIEHCATOpa. DHEPTrusl 3apsyKEHHOTO bubmmorexa [TOK
pa- P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
53 Pemenue 3agau
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
54 arnmapara, CTpyMHOro IpuHTEpa.
DJIEKTpOCTAaTUYECKas 3alUTa.
3azeMyIeHHE SIEKTPONpUOOPOB
DJIEKTPUYECKUI TOK, YCIOBHS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
55 Cuna Toka. Hanpspkenue.

Conportusnenue. 3akon Oma aJist
ydacTka [enu



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

[MocnenoBaresbHOE, MapaLICIbHOE,

56 CMEINIaHHOE COEIUHEHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0c74f0

MIPOBOJIHUKOB.

57 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )

58 aneKkTpudeckoi nenu. Koporkoe bubmorexa HOK

https://m.edsoo.ru/ff0c7ae0

3aMbIKaHUE.
DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX

59 METaJIJIOB. 3aBUCUMOCTD
COIMPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTh

60 DNEKTPUYECKH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS U

61 npuMecHas mpoBoAuMocTh. CBOMCTBA bubnnoreka [JOK
p—n-nepexona. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DIIeKTPUUECKHUI TOK B pacTBOpax u

6 pacIiuiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOJIUTHYECKAS JUCCOIALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTPUYECKHU TOK B Ta3ax.

63 CamocTosTeTbHbIN 1 bubnmnoreka [JOK
HECAMOCTOSITENBHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma

64 DneKTpudecKue mprudopsl U bubnmoreka [JOK

YCTPOMCTBA U UX NMPAKTUYECKOE

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMeHeHue. [IpaBuina TeXHUKH

0e301acHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [HOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nektpocratuka. [locTositHHBIN 1 bubnnoreka HOK
3JIeKTpUYeCcKuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepBHblit ypok. O600maromumii ypok 1 bubnuorexa [JOK
o TeMam 10 kitacca https://m.edsoo.ru/ff0c8c56

68 PesepBHeIi ypok. O000IIArOIIHIA YPOK 1 bubmmoreka [JOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fll:;:eﬂl/lﬂ :)I;I[()l:ll:())]]zl;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHO€ noJje NpOBOJHUKA C
TokoM. OnbIT Dpcreaa. bubnnorexa [JOK
B3anmopneicTere npoBOJHUKOB C 1 https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MarHUTHOTO TOJISI Ha | bubmmoteka IIOK
IIPOBOJHMK C ToKOM. Cuita Amnepa. https://m.edsoo.ru/ff0c9ac0
JlelicTBME€ MarHUTHOTO TTOJIS HA
JBIKYIIYIOCS 3apsSKEHHYIO YaCTHILY. | bubmmnoreka [HOK
Cuna Jlopenna. PaGoTa cuiibr https://m.edsoo.ru/ff0c9df4
Jlopenua
Pemenne 3amau o teme: "Cuia |
Awmmnepa. Cuia Jlopenna"
Konrponsnas pabdora "Cuna Amnepa. ) 1
Cuna Jlopenna"
DOnekTpoMarauTHas HHAYKIus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C |
WHIYKIWW. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

NunykTuBHOCTS. SIBICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHuTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10Jie

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
UHIYKIIMOHHAs II€Yb

10

Oo6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaFI WHIAYKIOHA»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

KontponbHas paboTa o teme
«Mar"gurtHoe 1oJe.
SHGKTpOMaFHI/ITHaﬂ I/IHILYKIII/ISI»

CB0OOIHBIE MEXaHUUECKUE
kosebanus. ['apmoHnndeckue
KosebOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHeprun

Pertenne 3agau mo reme
"Mexannyeckue Konedanus"

Konebartenbublit KoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaH!s B
ueaIbHOM KoJjeOaTeTbHOM KOHTYpeE.
AHasnorus MexJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bubnuoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb&820

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUS SHEPTHUH B UJI€ATLHOM
KoJ1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHyX1eHHbIE
MexaHu4eckue konedanus. Pe3onanc.
BbIHYX1€HHbIE 37IEKTPOMarHUTHbIE
KoseOaHus

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEMCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSDKEHUS

Tpancdopmarop. [IponsBoxactso,
nepeaaya v norpedieHue
JIEKTPUUYECKON SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbd34

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHepaTopa IEpEMEHHOT0 TOKaA,
JIMHUU 3JIEKTpoIepesayd

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTrH4eCKHe PUCKU TpU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonp3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
AKUZHU

21

MexaHn4uecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocThb
pacupocTpaHeHUs U JJINHA BOJIHBI.
HonepeqHHe " IPOJ0JIBHBIC BOJTHEBI

but6mmorexa [IOK
https://m.edsoo.ru/ff0ccas54

22

3ByK. CKOpOCTb 3BYyKa. ' pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

bubnunoreka LIOK
https://m.edsoo.ru/ff0cccOc

23

QHCKTpOMaFHI/ITHLIe BOJIHBI, UX

bubnunoreka LIOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

cBOKcCTBa U cKopocTh. [Ikana
ANEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ff0ccfe0

24

25

26

[IpuHUUMNIBI paTIUOCBS3U U
teneBuieHus. Pazpurue cpeacTs
cBa3u. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJIHBI»

[IpsimonuHEHOE pacIpoCTpaHEeHHE
CBETa B OJHOPOJHOMU cperie.
Toueunslit ucTOYHUK cBeTa. Jlyu
cBeTa

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cc618

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
oTpakeHus cBeta. [loctpoenue
M300paKeHUI B IIIOCKOM 3epKalie

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenne ceera. [lonHoe
BHYTpEeHHee oTpaxeHue. IIpenenbHbiin
YTOJI TOJIHOTO BHYTPEHHETO
OTpaKEHHUS

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

29

30

31

Pemenue 3anay no teme "3aKoHbI
OTpa)KE€HUs U MPEIOMIICHU cBeTa"

JIunssl. [Toctpoenue n3obpaxxeHuil B
nuH3e. DopMysa TOHKOM JIMH3BL.
YBenuueHue JIMH3bI

Pemenue 3anau "®@opmyina TOHKON
JUH3bI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0cddle

32

Hucnepcus cera. Cl0KHBIN COCTaB
Ocnoro cBera. LIBer.

33

Wutepdepennus cera. Audpaxius

bubnunoreka LIOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e

cera. JuppakuuonHas pemerka

https://m.edsoo.ru/ff0ced22

HOHepe‘IHOCTB CBCTOBBIX BOJIH.

bu6nmoreka [IOK

34
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOKUCTBA U
YCJIOBHS MX 0€3011aCHOT0 TPUMEHEHUS
['panu1ibl TpUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctymnarsl bubmmoreka [JOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH.
37 3ameyieHre BpEMEHH U COKpalllcHUE bubmmorexa LOK
a p pail https://m.edsoo.ru/ff0cfa42
JUIMHBI
DHeprusi ¥ UMINYJIbC PEIATUBUCTCKOMN
38 gactuibl. CBA3b MacChl C DHEPTUEN U bubnmorexa [IOK
Bt p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonrtponbHas padora «OnTHKa.
39 OCHOBHI cIEIUaNbHON TEOPHUH bubnuorexa [IOK
H p https://m.edsoo.ru/ff0cf610
OTHOCUTEIBLHOCTH
®oronsl. opmyna [1nanka. Jueprus bubnmnoreka HOK
40
Y UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHNE En6 110K
HOJINOTEKA
41 orod(ddexra. OmpiTe! A. T.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTorddekra. YpaBHeHne
42 BﬁHmTegHa JI(IS)Iq)(i)OTOB(i)(geKTa bubmmorexa LIOK
& ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» ¢potodrddexra
43 Hasnenue ceera. Onwitsl [1. H. bubmuoreka [IOK

JlebeneBa. Xumudeckoe IEUCTBUE

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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
https://m.edsoo.ru/ff0d04a6

CBCTa

TexHuueckue yCTpoucTBa U
MPAKTUYECKOE IPUMEHEHHUE:

44
¢dorosnemenT, GpoTogaTUHK,
COJTHEYHas OaTapesi, CBETOIUOT
45 Pemenne 3aga4 mo Teme «JI€MEHTHI bubmuorexa [JOK
KBAHTOBOW ONTHKU) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEL
46 Pezepdopaa mo paccesHuiO 0-4acTHIl buGnuorexa [IOK
pLOp p ' https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bubnunoreka LIOK
47 IToctynatel bopa
y p https://m.edsoo.ru/ff0d0afa
W3nyuenne u miornomnieHrne GpoToOHOB
48 n I/I}II'Iqe €X0/e aToMa C oz[Hc()li“o OBHS bubmmorexa OK
p p . P https://m.edsoo.ru/ff0d0afa
SHEPTUM Ha Apyroil. Buasl ciekTpoB
BosmoBele cBoiicTBa YacTHIl. BoTHEBI
49 ne bpoia. KopryckyisipHo- bubmmnorexka HOK
BOJTHOBOM nyasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYeHHE
OTKpBITHE paTnOaKTUBHOCTU. OTBITHI
50 Pezepdopaa mo onpeaenennio cocrara bubmmorexa [IOK
POHOPA peat https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYICHUS
CgoiicTBa anb(da-, 6era-, ramma-
51 u3nydyeHus. Bausinue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl
5 OTKpbITHE IPOTOHA ¥ HEUTPOHA. bubnmoreka [JOK

N3otombl. Anbda-pacman.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

DNEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinydeHue

53

OHeprus cBA3M HYKJIOHOB B S7pe.
Snepubie peakuuu. S nepHbii
peaktop. [IpobiemMbl, TEPCIIEKTHBEI,
JKOJIOTUYECKHE ACIIEKTHI A1epHON
JHEPreTUKU

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

54

DOnemeHTapHble YacTUllbl. OTKpPBITHE
Mo3UTpoHa. MeTo bl HAOTIOIEHUS U
PErucTpanyy 3JI€MEHTAPHBIX YACTHII.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3auUMOJEHCTBUA. EquHCTBO
(bu3n4ecKkoil KapTUHBI MUPa

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

55

Bup 3Bé3nnoro neda. Co3se3nus,
ﬂpKI/Ie 3B63JII)I, IIJIaHETHI, UX BUIHUMOC
nBrokenne. CoHeyHas cucreMa

56

57

58

Connne. ConHevHasi akTHBHOCTb.
NcTtounuk sneprun ConHua 1 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
ctpoeHue 3B€31. COBpeMEHHBIE
MIPEACTABIEHUS O IIPOUCXOKICHUU U
sporronny CoJiHIa U 3BE3

Muneunsiii Ilyre — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lanaktuke. ['anaktuku. YepHbie
IBIPBI B IPAX TaJaKTUK

59

Bcenennas. PaszOeranue rajakTuk.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Teopus bonboro B3peiBa.
PennkroBoe u3iydeHue.
MeraranakTuka

60

61

Hepemennbie mpo0iieMbl aCTPOHOMUU

KontposbHas padoTa «2JIeMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuii ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COLIMATbHON 1
ATHUYECKOH cdhepax NesaTeIbHOCTH
yeJI0BEKA

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKN ¥ ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPA

64

O6o0matromuii ypok. Pons
¢buznueckoil reopun B GopMHUpPOBaAHUU
IIpe/ICTaBICHUH 0 PU3NYEeCcKOn
KapTHHE MHpa

65

O606matonuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00I1IEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

66

67

PesepBHbIil ypok. MarautHoe mnoie.
DneKTpOMarHuTHas UHAYKLINS

PesepBHbiitl ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.

but6mmoreka [IOK




DneMEeHThl aCTPOHOMUU U

acTpodu3uku

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueii [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M31arenbcTBo
«IIpocBemenue»

PeivkeBuu A.Il. @usnka. 3anaunuk 10 — 11 kiaccel. Yue6Hoe nmocobue.- M.
Hpoda.

MockoBkuna E.I'., Bonkos B.A. Coopnuk 3anau o ¢usuke 10-11 knacc.
Mocksa «BAKO».

I'ensdrat U.M., Henames 1U.1O. Coopuuk 3amau 10 kiacc.
METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
denepanpHas padbovas nporpamma COO dusuka (6a30Bbiid ypoBenb) mist 10-11
KJIaCCOB.

Kupuk JI.A. CamocTosiTebHBIE M KOHTPOJIbHBIE paboThl 10 Kiacc. YueOHoe
nocoowue.

Mapon A.E., Mapon E.A. {unaktudeckue matepuansl 10 knace. poda.

[opOymun II.A. A3Oyka pusuku. OmopHBIE KOHCTIEKTHI JJIsl U3y4YCeHUs (PU3HUKH.

YueOHoe mocooue.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

OO6pazoBaTenbHbIN AMEKTPOHHBIN pecypc https://lesson.academy-
content.myschool.edu.ru/03/07

Caiit ans yyammxcs U npenojasarenei pusuku http://www.fizika.ru/
Komnekmus LIOP http://school-collection.edu.ru/

B nomomp HaunHaromemy ¢usuky http://physicomp.lipetsk.ru/

Krnaccuas ¢usuka http://class-fizika.narod.ru/

®dusuka 1y Beex http://fizzzika.narod.ru/
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