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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3yjbTaTam
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, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM 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 (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCA OCHOBHBIE LIEAM HU3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM 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 MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEMOOOpa3yIomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM 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 (OPMUPOBAHUE €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 KakK MPUHIMIBL €ro
MTOCTPOCHMUS.



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

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan 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 TOTEHIHMaIa (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 KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
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 pallMoOHAIBHOTO IPUPOONIOIb30BAHMS U SKOJIOIMUECKON 0€30MacHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TIpPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
MpaKkTUYECKUX padoT. BeiieneHne B yKa3aHHOM IepedyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNBbHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO 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 (PU3UYECKOI MOJIEIIbIO, MO3BOJISIIOIINE MTPUMEHSATh U3yUYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytouue BbhIOOpa (U3MYECKON MOJENH I CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpOBHE CpeIHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCs B YCIOBUIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YUCHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

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

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTAa Ha JByX oOOydJamomuxcs. TemMaTHUecKHe KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00OpPa30BAHUHU SBIISIOTCS:

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
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHue npencTaBIeHUNA O poNM (PUMKHU AJ PA3BUTHUS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

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

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM 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 TEXHOJIOTHUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHM MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
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 1O (HU3MKE TMepedeHb JIaOOPaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

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

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

Jlemoncmpayuu

AHajioroBble W 1U(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepUaibHOW TOUYKH, UX MPOCKIMU HA OCH CHUCTEMbl KOOpPIHUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaCHUS.

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

TexHuyeckue yCTPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
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 BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

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



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

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

M3yueHne NBUKEHUS [IapUKa B BI3KOM KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIS. MaTEpUAIIbHOMN TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUabHBIX 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. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
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 CHlL.

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 sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH 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 MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYKH. Teopema 00 HU3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI 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 ¢ U3BMEHCHHUEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopgens  uneanmbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: 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, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
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 KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHI
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 cTIOcO0bI €€ n3meHeHus. KommuecTBo TemioTsl 1 pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHOM mporecce. [lepBhli 3aKOH TEPMOJMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT mone3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

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).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) Teaa IpH TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
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 koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

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

YpaBHeHuUE TEII0BOTO OaiaHca.

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

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUST KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYeCKWil 3apsn. JlBa BHIAa SIEKTPUUYECKUX

3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
JIIEKTPUYECKOTO 3apsia.
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B3aumopeiictBue 3apsan0oB. 3akoH Kynona. ToueuHbli 3IEKTPUUECKUI 3aps.
OnekTpudeckoe mnoje. Hanpsbk€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHiun
CYyNEPIIO3ULAN BJICKTPUUYECKUX TOJIeH. JIMHMM Hanps>KEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHWMKM W JNUINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu 6 paznuunsix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApPALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
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OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue SIEKTPOABWKYIIEH Ccuibl. KopoTkoe 3ambIKaHuE
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBHCHUMOCTB COIIPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBisSeTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
NMO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsT Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU
MOJIyYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHbIE ~ MarHuThl.  B3auMmoaelcTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHWTHOW
WHYKIWU TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

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

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
UHIYKIUU. ODJEKTPOJBIXKYIAS CUla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHHE CAMOMHAYKUHMH. OJEKTPOABMKYIIAsS  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBHKYIIEH CUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHblE KOJ1€OAHUA

KonebGatenbHas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCaNbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHusX. BrIHYXIeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUIECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUHU B IIOBCEIHEBHOM KU3HU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEPEMEHHOIO TOKa B LENM W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJH. [IprMeHeHne 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JAUArHOCTUKA B TEXHUKE M MEAUIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu u qudpakiiniy MEXaHUIECKAX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
peroMIICHUE, MONSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHnne n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETA. AOCOTIOTHBIN MMOKA3aTelNb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash CHJla TOHKOM JuH3bl. [locTpoeHue wuzoOpaxeHHil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE PpPACIPOCTPAHEHUE, OTPAXKEHHUE M NPEJIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu ceera.
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[ToydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKY.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeHUAJIBHON TEOPHH OTHOCHUTEIBLHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKOHbI
dbororddexra. YpaBHenue ODiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHE: (POTOIIEMEHT,
dboToaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenune wu moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
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BousHoBBIE cBOVicTBAa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens sigpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.
MeTop1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHI.
dyHIaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO Pu3nyueckoit KapTUHBI MUPA.
TexHuueckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aACTPOHOMMUM.
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Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl ONpeIeNICHUsI TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maonee MOBTOPEHHUE

Ponp ¢u3uku W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUNW O (PU3MUECKON KapTUHE MHpa, MECTO
bu3MYecKo KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEAICTaBICHUHN O PUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0/ICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, H3MEPECHHE.

Mamemamuxa: pemIEHHWE CHCTEMBl YPaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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IPOU3BOJHBIC BJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYrOJbHUKOB,
OTpe/ieNieHUE TIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MpUpOAE, KojieOaTelbHbIE
JBIKEHHUS B SKMBOW MPUPOJIEC, ONTHYECKUE SIBICHUS B KMBOU MpUpoje, JeHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IPECKA3AHNE 3EMIICTPACEHUH.

Texnonocusi: JIMHUM BJEKTpPONEpeNady, TIeHepaTop MEepPeMEHHOro TOKa,
ANIEKTPOJBUTATENNb, WHAYKIIMOHHAS I€4Yb, pajap, pPaauONpUEMHHK, TEJIEBU30D,
aHTeHHa, tenepoH, CBYU-meub, NMpOEKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oatapesl.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npenMera «Dusukay T0KHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA O0YYaIOIIEeTOCs! KaK aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONM OpPTaHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl CTETUKY HAYyYHOTO TBOPYECTBA,

npucyiero pu3n4eckon Hayke;
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5) Tpy10BOTr0 BOCIMTAHUSL:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTb B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAcsaTh ILEIU ACATCIBHOCTH, 3aJaBaTh IMApAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BJIa/IETh HAYYHOW TEPMHHOJIOTHEH, KIIOUYEBHIMU TMOHSATHSIMU U METOJaMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON ACSITENbHOCTH
B 007acTi (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHMs 3aaad (U3MUECKOTO COJEPKaHUs, MPUMEHECHUIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BJIAQJIeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAlY, MPEOOPa30BaHUI0 W TPHUMEHECHUIO B PA3IMYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX TIPOCKTOB B 00JIaCTH (DU3HKH;

BBISIBJIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUUECKYIO 00JIacTh
KHU3HECITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTb OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUU (PU3UIECKOTO CONEpKaHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETAui0O MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHNUS,;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aady  C CcoONofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COACpX,aHHWS B Pa3IHYHBIX (dopMaTax cC
yu€TOM Ha3zHaYeHUsI HTHPOPMAIIUH U LIEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
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OCYIIECTBIATh OOIIEHWE Ha ypokax (U3MKKM U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMaHJAHOW W MHAUBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjI€HA KOJUIEKTHUBA,;

OpUHUMATh 1[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poid ¢ y4ETOM MHEHHMM y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOTO YyYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEIAEHUE B PA3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIHO COCTABJISITh IUIAH PELICHHS PACUYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MPENTOYTEHUH];

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

cioco0CTBOBaTh (DOPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTU
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;
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BIAJCTh HABBIKAMH  IIO3HABATEIBLHON  pediieKCHMH KaK  OCO3HAHMS
COBEPIIIAGMBIX JIEUCTBHA ¥ MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB U
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe I YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATbBI
K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTbh COPMUPOBAHHOCTD y 00Y4AIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;
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YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEINIECH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKH:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMAJEHUE TeJ, IBWKEHHME 10 OKPYXHOCTH, HHEPIUS,
B3auMozeicTBue Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, ITOBBIIICHHUE JABJICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPhITOM
COCyZE, CBSI3b MEXKIAYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IPOLEcCcax,
AIIEKTPU3aLUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIECHNE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprus, NOTCHIHMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; NpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JaHHYIO (DU3UYECKYIO BEIUYHHY C IPYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi 3HEPIusl XaOTUYECKOro JIBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATeNsl; NpPU ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHHUS W EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(bU3MYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;
OpU ONHCAaHUM TPABUJIBHO TPAKTOBATH (PU3MUECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTMMH BEJIMYMHAMY;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (U3UUYECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, 11 u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CHWJI, IPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu »>TOM pa3iinyaTh CJIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIpAXKEHUE U YCIIOBUSA (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIB30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUSI (PUBHUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXIY  (PU3MYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuUKCUpOBaTh pE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiatb pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3WYECKOM MOJIEIbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIONMYJSPHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATD MOJIydaeMyt0 HH(POPMAIIHUIO;

27



MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO pacHpenessiTh OO0s3aHHOCTH U
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LEJIOCTHOCTh M E€IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUU 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECpPHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pElIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIHUS, JACHCTBUE MArHUTHOTO TIOJNS HAa
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TOJNSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3ghext (poTodrddhexT), CBeTOBOE JAaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

QJICKTPOMArduTHBIC SABJICHHSA (HpOHCCCBI), HCIIOJIb3YyA (1)I/ISI/I‘ICCKI/IC BCIIMYUHBI.
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chja TOKa, JJICKTPHYCCKOC HAIIPSAXKCHHEC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTb IMOTCHOMUAJIOB, JJICKTPOABMIKYIIAsl CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, WHAYKTUBHOCTDb
KaTyIIKHU, DHCPIUA IJICKTPUYCCKOIO WM MArHUTHOI'O HOHeﬁ, NnepuoJg M 4YacToTa
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe
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TapMOHHYECKHX JJIEKTPOMATHUTHBIX KoJieOaHMi, (OKyCHOE pAacCTOSHHE U
ONTUYECKasl Cuja JHMH3bL, NMPU OMHCAHWM MPABWIBHO TPAKTOBATh (HHU3MUECKUN
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHMMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLIECCHl U SIBICHMSI, UCHOJB3YS (U3UUYECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHsI HMMIIYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPaHEHHMs MACCOBOIO 4YMCIIA, MOcTysatel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENIATh HAIIPaBJICHUE BEKTOPA MHIYKLIUHA MarHUTHOTO IOJIS IPOBOJAHMKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

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

BBIMIOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopmynupoBath TpobiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs] U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYUMH C HCHOJb30BaHUEM
OpSIMBIX  M3MEPEHMI: MpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpPOBAThH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEIMYMH B BHUJAE TaONUIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMS;
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coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JIESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BEIOWPATHh (PU3UYECKYI0 MOJCIb, BBIACIITh (PU3MUECKHE BEIMYWHBI U (POPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YUYEOHOW U Hay4YHO-TIOMYJIAPHON MH(POPMALIMH, MOJTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSICHSITh TPUHLMIBI JEHUCTBUS MaIllMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO UCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
TOBEJICHUA B OKPYKAOUIEH Cpee;

paboTaTh B TpyIIle C BBHIIOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMNIBI, PAMOHAIBHO pACHpPENeNsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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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. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E:fsj?;l;f;{;ggﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06mraromiee MOBTOPEHHE 4 Et?fsj:l;l;fgsigroullé £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoububie IIpakTuyeckue
n/n Bceero H3yuyeHHusi 00pa3oBaTesibHbIE
padoThI padoTshI
pecypchl
1 ®du3nka — Hayka o npupoje. Hayunsie 1 bubnmoreka [JOK
METO/1bl TO3HAHUSI OKPYKAOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUHT
2 COBPEMEHHOM HAay4YHOU KapTUHBI MHUPA, B 1 bubmorexa [JOK
P e P 1P, https://m.edso0.ru/ff0c33e6
MPaKTUYECKON JEATEIBHOCTH JII0IeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 bubmmorexa [JOK
A - LepeMent ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 bubmmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBUKCHUE 1 bubmorexa HOK
yexop P A https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO 1 bubnmnorexa [JOK
MagCHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nenxenue. J(BrmkeHne 1 bubnuoreka [IOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENLHOCTH [ amues.
8 HMuepumnanbabie cucteMbl oTcueTta. [lepBriit 1 bubmorexa HOK
pH P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuia. [IpuHiun cyneprno3unuu
. PHIH e B bubmuorexa [JOK
9 cwit. Bropoit 3akon HeroToHa jyis 1

MaTepHAIbHON TOYKHU

35

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpertuii 3akon HeroTOHA 17151 MaTepUaIbHBIX bubnmoreka [JOK
10
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKoH BCEeMUPHOTO TsAroTeHus. Cuia TSKECTH. bubnnoreka [HOK
IIepBas kocMu4ecKkas CKOPOCThb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuiia octu. 3akoH ['yka. Bec Tena
yrpyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenusa. Kocxddunment tpenus. Cuna
13 cor OEBHSHHH i (II)/I(b,ZLBI/I)KeHI/IIf Tena B bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHoOe U BpalaTelbHOE ABHKEHUE
14 a0COJIIOTHO TBEPOTO Tes1a. MOMEHT CHIIBI. bubnnoreka [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepuaibHBIX TOYEK. IMIynbe cuibl. 3aKoH bubamorexa LOK
P ’ 4 ' https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYyJIbca. PEakTUBHOE IBH)KEHHE
Pa6ota u momHOCTh cuibl. Kunetunaeckas
16 SHEPrUsi MaTepuaabHON Touku. Teopema 00 bubmmorexa [OK
P p o p https://m.edso00.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[TorennnaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUs yIpyro neGopMUPOBAHHON MPYKUHBI. bubnmnorexa [JOK
[TorennnansHas sHEprUs TeIa BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMIIH
[ToTeHunanbHple 1 HEMOTEHIUAIBHBIE CUIIBI.
CBs13b pabOTHI HETTOTEHITUATBHBIX CHJI C
N bubnmnoreka [JOK
18 M3MEHEHUEM MEXaHUYECKON IHEPTUU CHCTEMBI

TeJ. 3aKOH COXPAHECHHSI MEXaHHYECKOU
SHEPTUU
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19

JlabopaTtopHast pabota «MccnenoBanue cBsizu
paboThI CHIIBI C U3MEHEHHEM MEXaHHUYECKON
SHEPIuH Tella Ha IPUMEPE PaCTSKEHUS
PE3MHOBOTO KI'yTa)

20

KonTtponsnas padora no teme «Kunemaruka.
Jlnunamuka. 3aKOHbI COXPAaHEHUSI B MEXAHUKE»

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

21

22

23

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHHsI ra3oB,
KUAKOCTEH U TBEPIBIX TET

Macca monexyin. KonnyectBo BemiecTsa.
[TocrosinHast ABoraapo

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

25

26

TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. [lkana remneparyp Llenscus

Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

AGcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
VYpaBHenue Mengeneesa-Knaneipona

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccnenoBanue
3aBUCHUMOCTH MEXIY MapamMeTpaMH COCTOSTHHUS
pa3peKEHHOTO raza»

I/ISOHpOI_ICCCBI B UACAJIBHOM ra3€ M ux
rpa(pnqecxoe MMpEaACTaBJICHUC

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e
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BnyTpeHHss dHeprus TepMOAUHAMUYECKON
CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS.

bubmuoreka [JOK

30 KonuyecTBo TemtoTs! u padbota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTO UJCAIILHOTO Ta3a
bubnmoreka [JOK
31 Buasi renzonepean https://m.edSOtI)l.ru/ffOCSCSG
VY nenbHas TEIIOEMKOCTh BEILIECTBA.
32 KonunuecTBo TEIIOTH MpH TeIIonepeaaye. bubmmorexa [JOK
AmaGariEtii nporece https://m.edsoo.ru/ff0c5c36
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
MIPUMEHEHHE K U30IPOLIECCAM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtuMocTh MpoIeccoB B MPHUPOJIE. bubmuorexa [JOK
BTopoii 3aKk0OH TepMOIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpunmun neictBust u KII1/] TenmoBoi MamuHb Et?fsj:l/?;f;{szgrou/ﬁffOCGOOa
36 [Muxn Kapno u ero KIT/I
37 OKoJjoru4eckue npoOaeMbl TEMII0O3HEPTETUKU
38 O6o6maromuit ypok «MomnekymsipHas (hu3ukKa. bubnunorexa [JOK
OCHOBBI TEPMOJUHAMUKH » https://m.edsoo.ru/ff0c6938
39 KonTposasHas pabora o teme «MonekynspHas bubnnorexka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue bubnuoreka [IOK
Y KUIICHHUE https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bu6mmorexa [IOK
BO3Ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
Trépnoe Teno. Kpucranmnuueckue nu aMmopdHbie
42 TeniﬂAHmOTponI:m CBOMCTB KpI/ICTaJIJIOI;.q) bubmmorexa [OK

X{I/IILKI/IC KpHUCTaJJIbI. COBpeMeHHBIe MaTCpHraJIbl
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[1naBnenue u KpuctayMsanus. Y 1enbHas bubmuorexa [IOK
43
tertoTa riaBieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 VYpaBHeHHE TEIUIOBOro OaaHca
p https://m.eds00.ru/ff0c6820
45 DneKkTpu3anus Ten. DIeKTPUUEeCKUH 3apsi. bubnnoreka [HOK
JIBa BuJa DIEKTPUUECKUX 3apsiI0OB https://m.edsoo.ru/ff0c6bcc
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))J'I OBOJHHUKH 3a1fcl))H COXpaHEHUS bubmorexa LOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsanoB. 3akoH Kyiona. bu6mmoreka [IOK
To4euHbIil JIEKTPUUYECKUI 3apsiT https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB IEKTPUUECKOTO MOJIS.
48 IIpuHIUII CYIIEPIO3HIIUH SJICKTPUICCKUX bubmorexa HOK
P . e N P https://m.edsoo.ru/ffOc6df2
nosiei. JIuHuu HanpsHKEHHOCTH
49 Pabota cuit aneKkTpocTaTHuecKoro moJis. bubnmnoreka [JOK
ITorenmman. Pa3zHocTh TOTEHITNAJIOB https://m.edsoo.ru/ff0c6f00
[IpOBOIHUKY U TUIJICKTPUKH B
50 3J'IpeKT OCTaTHYSCKOM nonIe JnsnexkTpudeckas bubmorexa [JOK
P ' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 5 . K bu6nmoreka [JOK
JICKTPOCMKOCTD. ROHJICHCATOP https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnuotexa [JOK
DHeprusi 3apsyKeHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMIT IEHCTBUS U IPUMEHEHNE
54 KOH/JIEHCAaTOPOB, KOIIMPOBAIBHOT'O anmnapara,

CTPYHWHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
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3amuTa. 3a3eMICHUE IIEKTPOIPHOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0

cymectBoBanus. [locrosunsiii Tok. Cuiia Toka.

Hanpsokenne. Conpotusnenue. 3akoH Oma
JUIS y4acTKa HEenH

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COEAMHEHNE TPOBOHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOB
Pabota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axoH OMa a1 OJTHOM (3aMKHYTOM)
aJIeKTpUUecKoii 1enu. KopoTkoe 3aMbIkaHUe.
JlaboparopHas pabota «H3mepenne D/1C
UCTOYHHKA TOKA U €r0 BHYTPCHHETO
COIIPOTHUBIICHUS

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

59

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

60

OnekTpuueckuil Tok B Bakyyme. CBoicTBa
AIIEKTPOHHBIX ITyYKOB

61

62

[TomynpoBoIHUKH, X COOCTBEHHAs U
npuMecHast MpoBoAUMOcTh. CBoicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax M pacruiaBax

SJICKTPOJIUTOB. 3J'IeKTpOJ'II/ITI/I‘{CCKa$I
JUcCconuranus. 9JICKTp0J'IPI3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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DIIEKTPUUYECKHI TOK B ra3ax.

. . bubnmoreka [JOK
63 CaMocTOATEIbHBIA U HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsia. Moauus. [1nazma
DJeKTpudecKre Mpudopbl U yCTPOICTBA U UX
64 MPaKTUYECKOE MpuMeHeHue. [IpaBuna TeXHUKU 1 bubmmorexa LIOK
p P P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
bu6mmoreka [IOK
i 1
65 O06006manmui ypok «IEeKTPOIHHAMUKA https://m.edsoo.ru/ff0casbe
KonTtponpsHnast pabora o Teme
66 «Qnekrpoctaruka. [1ocTosHHBIHI 1 bubnuoreka [IOK
ANEKTPUYECKUN TOK. TOKM B pa3IM4HBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PeseprHblit ypok. KonTponbHas paboTa mo 1 bubnuoreka [IOK
Teme "DnekTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. OGo01maronmii ypok mno 1 bubnnorexa [HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Tema ypoka Hdara undpposbIie
Konrtpoabubie IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
ITocTosIHHBIE MATHUTEL X KX
1 B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 bubnunoreka LIOK
Bekrop maruutHON MHAYKUUU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarnuTHOE 1oJie TPOBOJTHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumoneiictsue 1 buGnuorexa [IOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlabopaTtopnast pabora «3yuenue 1 1 bubnnorexa [JOK
MarHUTHOTO IIOJII KAaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TIOJISI HAa MPOBOIHUK
4 ¢ TokoM. Cumna Ammepa. JlaboparopHas 1 1 bubnnorexa [JOK
pabora «MccnenoBanue necTBUS https://m.edsoo.ru/ffOc9acO
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
JleficTBMEe MarHUTHOTO IIOJIS Ha
5 IBIOKYIIYIOCS 3apsDKEHHYIO yacTuny. Cuia 1 bubnmorexa HOK
yHiyro p Y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. PaGora cunbl JlopeHiia
DnekTpoMarHuTHast HHAYKIus. [loTok
6 BEKTOpa MarHUTHOM MHAYKIuu. IC 1
WHAYKIHUU. 3aKOH AJIEKTPOMAarHUTHON
unaykuuu Papanes
JIaGoparopHas pabota «lccnemoBanue
patopiaip . but6mmoreka [IOK
7 SIBJICHHSI DJIEKTPOMArHUTHOW MHTYKITHH 1 1

42
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NHayKTUBHOCTB. SIBIEHNE CAMOUHAYKIUH.
OJIC caMOMHAYKIUH. DHEPTUs
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJie

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3IEKTPOMAarHUTBI, JJIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHAYKIIMOHHAs 11eYb

10

O6o6marmuii ypok «MarauTHoe modie.
3HCKTpOMaFHHTHa$[ HHIAYKIOHA»

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

11

12

13

14

KonTponbhas pabota no Teme
«MarnurtHoe 1mosie. DJIeKTpOMarHuTHas
WHTYKITAS

CBoOOIHBIE MEXaHHYECKHE KOJIeOaHusl.
["apmonnueckue konedaHusi. Y paBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaienue
SHEPTUU

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAJIBIX KoJeOaHui
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»

Koneb6arenbHblit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs B
UieaTlbHOM K0J1e0aTeIbHOM KOHTYpE.
AHasiorust Mexxay MeXaHHUeCKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

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

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820
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15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPIrHH B UICATBHOM KOJICOATEIThHOM
KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxarmux
KoyieOaHusx. BoIHyXIeHHbIC
MeXaHH4eCKHe KoieOanus. Pe3oHanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaNPsKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

Tpancdopmarop. [IponsBoacTso, nepegaya
U TIOTPEeOJICHHE AIIEKTPHYECKON YHEPTUU

Y CTpONCTBO U MPAKTUYECKOE IIPUMEHEHNE
JIEKTPUYECKOTO 3BOHKA, T€HEPATOPa
MEPEMEHHOTO TOKA, JIMHUI
aNIeKTponepeaay

DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BAHMUS SJIEKTPOIHEPTHH B
MMOBCETHEBHOM KU3HH

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54
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3Byk. CkopocTb 3ByKa. [ pOMKOCTb 3BYyKa.

bubnunoreka LIOK

22
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIE BOJHBI, UX CBOICTBA U
23 ckopocTs. [1Ikana 3meKTpoMarHuTHBIX bubmmorexa LIOK
P ' P https://m.edsoo.ru/ffOccfe
BOJIH
24 [TpuHIMIIBI PaOCBSI3U U TEJICBUACHUS.
PasButue cpencts cBszu. Paguonokamus
o5 Kontponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpOCTPaHEHHUE CBETA B
26 0 pHo OJTHOM cpe Il T(I))qeljflzblﬁ HUCTOYHUK bubmmorexa [JOK
AHOpOA pexe. https://m.edsoo.ru/ffocd350
ceera. JIyu cBera
OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS
27 cgeta. [TocTpoeHue n3o0pakeHuit B bubmmorexa [JOK
' P P https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenbHbIil yroma noaHoro bubmmorexa [TOK
P - pea yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKeHUS
29 JlabopaTtopHas pabota «M3mepeHue bubmuoreka [JOK
IoKa3arelis MPeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxenuii B
30 nuH3e. DopMyra TOHKOW JTUH3bI bubmmorexa [IOK
+ POPMY ’ https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300pa’keHUH B JIMH3AX»
Hucnepcus cBera. CoxXHbINM COCTaB
32 Oenoro ceera. L[Bet. JIJabopaTtopHas pabora

((Ha6J'IIO,[[CHI/IC JAUCTICPCHUU CBCTa»
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WnTepdepennus ceera. Judpakuus cera. Bu6muotexa [JOK
33 "
Hudpakuuonnas pemerka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
Ilomapuszanuus ceera https://m.edsoo.ru/ffOcf02e
35 Onrruueckue mMpuOOphl M YCTPOUCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHuUIIB MPUMEHUMOCTH KIaCCUYECKOM
36 Mexanuku. [TocTynarsl cnenuansHoM bubmmorexa LIOK
' 4 t https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIFHOCTU
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3amMenieHHE BPEMEHU M COKpAIICHUE bubmmorexa LIOK
8 P batt https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 gacTuibl. CBS3b MAaCChI C SHEPTUCH H bubmmorexa [JOK
HEbl P https://m.edsoo.ru/ffocfc68
UMITYJTECOM. DHEPTHS ITOKOS
39 KontponbHas padora «Ontuka. OCHOBBI bubnmnoreka [HOK
CIIELIMATIbHOM TEOPUU OTHOCUTEIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. Jueprus u bubmmnoreka HOK
HUMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccienoBanue GoTodddexTa. bubnmnorexa [JOK
Omnpitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodddexra. YpaBHeHHE
42 Oiinmreitna s Gorosddexra. «Kpacnas bubmmoreka [JOK
rpanuna» Gorosdpdexra https://m.edsoo.ru/ff0d015e
asienne ceera. OnbiTel [1. H. JIebenena.
A N A bubmuorexa [{OK
43 XVMHYECKOE NEHCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHu4eckue ycTpoucTBa U IPaKTUYECKOe

44 npuMeHeHue: (poTolieMeHT, (HOToMaTIHK,
coJiHe4Has OaTapesi, CBETOIUOT
45 Pemenue 3aga4 mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOW ONTUKH https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OnbITEI
46 Peszepdopaa o paccesHUIO 0-4acTHIL Bubmaorexa ITOK
Peop P ' https://m.edsoo.ru/ff0d091a
[Imanerapnas Mozenb aroMa
bubmuoreka [IOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenue u noriouieHue GOoTOHOB MPH
48 ne ey;ozle aToMa C OJTHOTO q)OBH}I 3Hepmn bubmmorexa [JOK
p N yp p https://m.edsoo.ru/ff0d0afa
Ha Apyrou. Buasl ciektpos
BoxnoBele cBoiicTBa yactuil. BonHsl ne
49 Bbpoitns. KopnyckynsipHO-BOJIHOBOM bubmmoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4yeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
50 Pesepdopna mo onpenenenuto cocraBa brbmmorexa LTOK
peop P https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO U3ITYYCHHUS
CgoiicTBa anbda-, 6era-, raMma-
o1 W3JIydeHMs. BnusHue palnoakTUBHOCTH HA
JKUBBIC OpTraHU3MBbI
OTkpeITHE IPOTOHA U HEWTpOoHA. VI30TOIEI.
Anbeda-pacnan. DIEKTPOHHBIA 1
ba-p N P bubnuotexa [JOK
52 NO3UTPOHHBIN OeTa-pacmaz. ['amma-

U3Iy4eHue

47
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53

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
peakuuu. AnepHeiii peaktop. [Ipobaemsri,
MEPCIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI
AJIEPHOMN YHEPTETUKU

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

54

55

DnemMeHTapHbIe YacTUIlbl. OTKPHITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
PErucTpaluy FIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «@yHaaMeHTaIbHbIE
B3aumoeicTeus. EquHCcTBO (hmznueckoit
KapTHUHBI MUPa»

Bupn 3Bé31H0T0 HeOa. Co3Be3nus, ApKue
3BE3/1bl, TUTAHETHI, UX BUIUMOE JIBUYKEHUE.
ConHeyHas cucrema

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

56

57

Connue. CojaHeuHass AKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI IVIABHOW MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIEe NPECTABICHUS O
MPOMCXOXKACHUH 1 dBoJrory CoHIa 1
3BE3 ]

58

59

Muineunsiii [1yte — Hama ['anakTuka.
[Tonoxenne u apmxenue ConHia B
["amakTuke. ['amaktukn. YEpHbIe IbIPHI B
A/1pax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonsuioro B3peiBa. PennkroBoe
n3nydeHue. MertarajiakTuka

48
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60

Hepemennsie mpoGieMbl aCTPOHOMUU

61

62

63

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06matromuii ypok. Pons ¢puszuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON U
ATUYECKOH chepax NesaTeTbHOCTH YeJIOBEKa

O6o6maromuii ypok. Pons 1 Mmecto
(bHU3HUKK B ACTPOHOMHH B COBPEMEHHOM
HAYYHOH KapTHHE MUpa

64

Oo6o6maromuii ypok. Pons ¢pusndeckoit
TeOpur B (POPMUPOBAHHUHU TTPEICTABICHHIA
0 (hU3UYECKON KapTHHE MUPA

65

O6o06maromuii ypok. Mecto ¢puzndeckoi
KapTUHBI MUpPa B O0IIEM PSITY
COBPEMEHHBIX €CTCCTBCHHO-HAYYHBIX
IIPEACTABIICHUI O IPUPOLE

66

67

PesepBHBIi ypok. MarHuTHOE 1oJie.
DONEeKTpOMarHuTHAs WHIYKIIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnnrit ypok. KBantoBas duszuka.
DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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