MoanucaH LmdpoBoii @ e

CTAHDAPT
OcHoBHa:! an?%a Erqﬁlero o0u1ero oopazoBaHus
AHTOH AHaTonbeBu4 KawwmpuH HOD'HMGBC@A OIII Ne40 1. Tomcka
AHaTonbeBnY

KawiunpuH

PABOYAS TIPOT'PAMMA ITPEJMETA
«DuszuKa»
(10 — 11 kiaccwbl, 6a30BbIii YPOBEHb, 2 Yaca B HeleJII0)
CocraBuresnb: [lerpoBa A.C.

HOACHUTEJIBHAA 3AIINCKA
JlanHas nmporpamMma pa3zpaboTaHa Ha OCHOBE HOPMaTHBHO-TIPABOBHIX JIOKYMEHTOB:

1. ®enepanbHblii 3ak0H OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii @enepanun».

2. ®I'OC COO (yrBepkaeH mpukazoM MuHHCTEpCTBAa 00pa3oBaHMs M Hayku Poccuiickoit
@®enepaunu ot 17 masg 2012 r. Ne 413, ¢ u3MeHeHUIMH, BHECEHHBIMU MPUKa3oM MuHucTEpCTBa
npocsenenus Poccuiickoit @enepanuu ot 12.08.2022 r. Ne 732)

3. denepanpHas OCHOBHas oOpa3oBaTellbHAs TporpaMma CpeaHero o0Imero o0pa3oBaHUS
(yrBepikieHa npukazoM MunuctepctBa npocsemienus PO ot 18.05.2023 Ne 37)

4. ®depnepanpHas paboyas mporpaMma 1o ydeoHomy npeamery «dusnka» (0a30BbIi YPOBEHB).

[Tporpamma o ¢u3rke 6a30BOro ypoBHSI Ha YPOBHE CpeaHET0 00I1ero oopazoBanuspazpadoTana
Ha OCHOBE TMOJOKCHMH W TpeOOBaHWM K pe3yJlbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOU
nporpaMmsl, npeacraBieHHbIXx B @I'OC COO, a taxke ¢ yuérom ¢eaepaibHON paboyeil mporpaMMbl
BOCIIUTaHMUS W KOHIEMIMM TMpenojaBaHus ydeOHoro mpenMera «®dusmka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit deneparuu, peann3yonux OCHOBHbIE 00pa30BaTeIbHBIE TPOTPAMMEBI.

Cogep:xaHue MmporpaMMbl 1Mo (u3uKe HampaBieHO Ha (OpPMHUpPOBAHHE €CTECTBEHHO- HAYYHOU
KapTuHbl Mupa oOydatomuxcsi 10-11 kmaccoB mpu o0ydeHun ux (u3uke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ESITeNbHOCTHOTO nojnxona. [Iporpamma mo ¢u3nke COOTBETCTBYET TPeOOBaHUIM
OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, TTPEIMETHBIM U METANPEIMETHBIM pe3yIbTaTaM OOyUeHHS,
a TaKXKe YYUTHIBAETHEOOXOJMMOCTh peau3allid MEXIIPEJIMETHBIX CBs3el (PU3MKU C €CTeCTBEHHO-
Hay4YHBIMH Y4eOHBIMU IIpeaMeTamMu. B Hell onpenenstoTcss OCHOBHbIE LENIH U3yYeHUs (PU3UKU Ha YPOBHE
cpenHero ooéiiero oOpazoBaHus, IJIAHUPYEMbIE PE3yJIbTaThlOCBOCHMSI Kypca (DM3HKHU: JTUYHOCTHBIE,
MeTalnpeMeTHBIC, PeAMETHBIE (Ha 06a30BOM YPOBHE).

[IporpamMma no (usuke BKIHOYALT:

IUTAaHUPYEMbIE Ppe3yNbTaThl OCBOCHHsS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIIE
MpeIMETHBIE PE3yAbTAThI [0 roJIaM O0yUYeHHUS;

coJiepkanue yuyebHoro npeameta «dusnkay mo rogam 00y4eHus.

du3rka Kak Hayka O HaumOojee OOIIMX 3aKOHaX MPUPOJBI, BHICTYHas B KayecTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMYy 3HAaHUN 00 OKpYXKAIOUIEM MHpE.
HIkonpHBIA Kypc (QHU3UKH — CHUCTEMOOOPA3YIOIIMHIIS €CTeCTBEHHO-HAYYHbBIX YUeOHBIX PEAMETOB,
MOCKOJIbKY (PM3MYEeCKHe 3aKOHBI JIeKAaT B OCHOBE IMPOILIECCOB U SIBJICHUN, H3y4aeMBIX XHUMHEH,
ouonorueit, ¢usznueckoil reorpadueil u actpoHomuen. Mcrmosb30BaHME W aKTHBHOE MPUMEHEHHE
(bu3MuecKUX 3HAHHWKM OmpeNeNnseT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJNOTHH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHHUS  KOCMOCA, MOJYyYEHUsT  HOBBIX  MaTE€pHAIOBC 3aJaHHBIMU
CBOMicTBaMM U JApyrux. M3ydenwe (U3MKH BHOCHUT OCHOBHOHM BKIIaJB (hopMupoBaHue
€CTeCTBEHHO-HAyYHOH  KapTUHBI ~ MHUpa  0Oydaromuxcs, B popMupoBaHHE YMEHUI TPUMEHSThH
HAy4YHBI METO/I MO3HAHUS P BHITIOJTHEHUH UMHUYUEOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca GpU3HMKH 11 ypOBHS CpeHEro 001iero o0pa3oBaHmsi MOJI0XKEH pAAUICH, KOTOphIe
MOYHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 OCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEHl Kypc SBISETCS JIOTUYECKH 3aBEpIIEHHBIM, OH
COJICP’)KUT MaTepuan U3 BCEX pa3lenoB (HU3UKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOW, TaKk M
COBpEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (QU3MKH OObEIUHEH BOKPYT
¢busznueckux Teopuil. BexymuM B Kypce siBisieTcss (OpMUPOBAaHUE MPEICTABICHUA O CTPYKTYPHBIX
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YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanust mHOpeanosaracT HCHOIb30BaHHE T'yMaHUTapHOIO
noTeHuana (Gu3NIecKor HayKu, OCMBICTICHHE CBSI3H PA3BUTHUS (PU3UKHIC Pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMHU M SKOJIOTHIECKUMU TIpoOIeMamMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc ¢u3umky npeanosnaraeT 3HAKOMCTBO C IIUPOKHM
KPYroM TEXHHUYECKHX U TEXHOJIOTHUECKUX MPUIIOKEHUH N3yUYEeHHBIX TEOPUNHHU 3aKOHOB.

Hoes sxonozuzayuu peanusyercs moCcpeCTBOM BBEACHUS SIIEMEHTOB COACPIKaHUS, IOCBAIIEHHBIX
HKOJIOTUYECKUM  MpoOJIeMaM  COBPEMEHHOCTH,  KOTOpBIE  CBSI3aHBIC PAa3BUTHEM TEXHHUKH U
TEXHOJIOTUH, a TaKKe 00CYXKIeHUs MPOOJIEM PAMOHAIBHOTO MPHPOIOTIONIB30BAHHS M AKOJIOTHUECKON
0€30MaCHOCTH.

CrepxHEBBIMU DJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
ABIAIOTCS  ¢Qu3nyeckue  Teopur  (popmHupoBaHME — MPEACTABIECHUN O CTPYKTYpe MOCTPOECHHUS
¢uznueckoil Teopuu, posiu GyHJaMEHTAIBbHBIX 3aKOHOB U IPUHIIMIIOB B COBPEMEHHBIX MTPEICTaBICHHSIX
0 TIpUpOJE, TpaHUIAX MPUMEHUMOCTH TEOPUM, Ui ONMMCAHUSA €CTECTBEHHO-HAyYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-JIeTEIbHOCTHBIA MOJAX0A B Kypce (U3MKH pean3yeTcsl MPexJe BCero 3a CYET
OpraHMu3aIiK SKCIIEPUMEHTAIBHON JesTeNbHOCTH o0ydaromuxcs. s 6a30BoroypoBHs Kypca pU3uku
— 9TO MCIOJIb30BAHME CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja00OpaTOPHBIX
paboT, KOTOphIEe B IporpaMMe 1o (Pu3nKe 0ObETUHEHBIB OOIINI CITUCOK YYCHHYECKUX MPAKTHUYECKUX
paboT. Beiienenue B ykazaHHOM MepeyHenadopaTOpHBIX padoT, MPOBOAMMBIX JUIsl KOHTPOJIS M OLIEHKH,
OCYILIECTBIISIETCIyYaCTHUKAaMH 00pa30BaTeIbHOI0 Mpoliecca UCX0 I U3 0COOEHHOCTEHN MIIaHUPOBAHUS U
ocHameHus: kabuHeta ¢usuku. [Ipu 3ToM obecreunBaeTcsi oBiageHUE OOYYAIOUIUMUCST YMEHUSIMHU
MIPOBOJUTH KOCBEHHbIE U3MEPEHMSI, HCCIIEI0OBAHUS 3aBUCUMOCTEN (PM3NYECKUX BEJIUMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHMe yAeNsSeTCs PELIEHUI0 Pacu€THBIX M KayeCcTBEHHBIX 3anxad. [Ipu stom mmis
pacuéTHBIX 3aJay MPUOPUTETOM SBJSIOTCS 3aJaddl C SBHO 3a/JlaHHOM (PU3MYECKOH MOJEINbIo,
MO3BOJISIFOIIME TPUMEHSITh U3YUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jena Kypca, Tak U
UHTErpUpYys 3HAHUS U3 PA3HbIX pa3nienoB. [ KayeCcTBEHHBIX 3ajau MPUOPUTETOM SIBIISIFOTCS 3aJaHUS
Ha OOBSICHEHHE MPOTEeKaHUs (PU3MUECKUX SBJICHUN M MPOILIECCOB B OKPYXKAIOUICH KU3HU, TpeOyrolue
BbIOOpA (pr3HUECKO MOJIENHN Ui CUTYallMH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusimu ®I'OC COO k mMaTepHabHO-TEXHHUYECKOMY O00ECIICYCHHIO
yueOHOoro npoiiecca 6a30Bblil ypoBeHb Kypca (PU3HKH Ha yPOBHE CPEIHET000IIEro 00pa3oBaHus JOIKEH
U3Yy4aTbCs B YCIOBUSAX MPEIMETHOrO KaObnHeTa (GPM3UKHU UM B YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere ¢GU3MKM [OJKHO OBITH HEOOXOAUMOE
nabopatopHoe 00OpyIOBaHUE AJIsi BBHIMOJHEHHUS YKa3aHHBIX B MPOrpaMMe Mo (PHU3UKE yUYEHUUECKHX
MPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000PYI0BaHHE.

JlemoHcTpalmoHHOe 000pyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM MUHUMAIIbHOMN
J0CTaTOYHOCTHU u  obecrieunBaer MOCTAaHOBKY  IE€PEUMCICHHBIXB Iporpamme mno Qusuke
KITFOYEBBIX JEMOHCTPALUN Ui WUCCIENOBAHUS M3y4aeMbIX SIBICHUN U MPOIECCOB, IMIIMPUYECKUX U
(byH1aMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopaTtopHoe 000pylOBaHME Uil YYEHHYECKMX MPAKTUYECKUX paboT popMupyeTrcs B BUJE
TEMaTHUYECKHX KOMIUIEKTOB U 00€CleurnBaeTcsl B pacuéTe OJHOTO0 KOMIUIEKTa Ha JIBYX 00YYaroLIHXCs.
Temaruueckne KOMIUIEKTHI Ja0OPAaTOPHOTO 0OOPYAOBaHUS JIOJIKHBI OBITh TIOCTPOEHBI HA KOMILIEKCHOM
HCIOJIb30BAHNH aHAJIOTOBBIXU IIU(PPOBBIX TPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM
B BHJIe IU(POBLIX JTa00OpaTOpUid.

OCHOBHBIMU LEJAMU H3ydeHHs] (U3MKH B 00mEeM oOpa3oBaHUM SBIAIOTCSA: (OpMHpPOBaAHUE

MHTEpeca M CTPeMJICHHsS OOYdYaloUIMXCsl K HAayYHOMY H3Y4EHUIO
MPUPO/IBI, PA3BUTHE UX MHTEUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3sBUTHUC HpeZ[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC IMO3HAHHA U (I)OpMI/IpOBaHI/IeI/ICCJ'ICIIOBaTCJIBCKOFO
OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSM
(bOpMI/IpOBaHI/Ie Hay4dYHOI'0 MUPOBO33PCHUS KaK PE3yJIbTaTa U3YUCHUA OCHOB CTPOCHUA MATCPUU U
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(dyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

(hopMHpOBaHHE YMEHHI OOBSICHATH SBIICHUS C HCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUI M HAYYHBIX
JI0Ka3aTeINIbCTB;

(dhopMHpOBaHHE TPEICTABICHUA O PONMU (DU3UKHU JUISI Pa3BUTHUS APYTUX ECTCCTBECHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUH.

JlocTmkeHne OSTUX Ielei  oOecredrBaeTCsl  pEIICHHEM — CIICIYIOMUX — 3a7adyB Mpoiecce
M3Y4eHHUS Kypca (pU3UKH HA yPOBHE CPEIHETO 00IIeT0 00pa30BaHUS:

MPUOOpEeTEHNEe CUCTEMBI 3HaHUK 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKJIFOYAsi MEXAHWKY, MOJICKYISPHYIO (HU3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (DH3UKY U DJIECMEHTHI
actpodusukm;

(dbopMHpOBaHHE YMEHHH NPHUMEHATH TEOPETUYECKUE 3HAHUS ISl OOBSCHEHHS (U3HUSCKUX
SBJICHUA B TIPUPOJEC W IS TPUHATHS TPAKTHUECKUX PEIICHUIB NMOBCEIHEBHOM KHU3HH,

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHbIX 33]1a4 C SIBHO 3a/IaHHOUW (U3NIECKON MOJICIBIO, 3a/1a4,
MO/IPa3yMEBAIOIINX CAMOCTOSITEIIBHOE CO3/TaHNe (PU3UIECKON MOJIEITN,aICKBATHON YCIIOBUSM 33J1a4H;

MOHUMaHWe (U3HYSCKUX OCHOB W TMPHUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKHX TPOIECCOB, UX BIUSHUS HA OKPYKAIONIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHWUS W TPOBEACHHUS (PHU3MUEeCKHX
AKCIIEPUMEHTOB, aHAJIN3a U HHTEPIPETAIINN HH(DOPMAIIHH, OTIPEICTICHHS JJOCTOBEPHOCTH TOJTyICHHOTO
pe3yibTara;

CO3/JaHME YCIIOBUM JUISi Pa3BUTUS YMEHHH MPOEKTHO-HCCIEA0BATEIbCKON, TBOPUYECKOM
NS TEITLHOCTH.

Ha n3yuenune ¢usnku (6a30BbIi YpOBEHB) HA YPOBHE CPEAHETO OOIIET0 00pa3oBaHMs OTBOJUTCS
136 gacoB: B 10 ximacce — 68 wacoB (2 uaca B Hememo),B 11 kimacce — 68 yacos (2 yaca B HEZEITIO).

[Ipemyaraemerit B mporpamme 1o (GuU3MKE NepedeHb JTabOpaTOPHBIX M MPAKTHYECKUX pabOT
SBJIIETCS PEKOMEH/IOBAaHHBIM, YUUTENb JeJlaeT BBIOOp MPOBEACHUS J1aOOPAaTOPHBIXPAOOT U OMBITOB C
Y4ETOM MHAUBUIYATHHBIX 0COOCHHOCTEH 00yJaronxcsl.

COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka U MeTOIbI HAYYHOT0 MO3HAHUS
®dusnka — Hayka o mpupojae. Hayunble MeToabl MO3HAHUS OKpyXaromero mupa.Poib
AKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS TPUPOIbL. DKCIIEPUMEHT B (pr3nke.MoaennupoBanue
(buzmIecKux SBIICHUH W  TPOIIECCOB. Hayunple  rumoTessl.
®dusnyeckue 3aKOHBI M TEOpUHU. ['paHMIBI MPUMEHUMOCTH (U3MUYECKHX 3aKOHOB.IIpuHITHTT
COOTBETCTBHS.
Ponp u mMecto ¢usuku B popMHpOBAHMHM COBPEMEHHOM HAyYHOU KapTHHBI MUPA,B
MPAKTUYECKOM JIeATCILHOCTH JIFOCH.
Jlemoncmpayuu

AmHajoroBsie 1 I_II/I(prBLIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC NATUYUKHU.

Paszgen 2. MexaHuka
Tema 1. Kunemamuxa
Mexannueckoe aBmxkeHue. OTHOCHTCIBHOCTh MEXaHW4YeCKoro IBkeHus. Cucrema oTcuéra.
Tpaexropus.
[Tepemenienue, CKOPOCTH (CpeaHSS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOpEHHeMaTepruaibHOU
TOYKH, UX MPOEKIIUU Ha OCH CHCTEMbI KoopaAuHaT. Cl0XeHNEe MePEMEIICHUN U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBWXkKeHHe. ['padukud 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIepEMEIICHHS] MaTePHAIbHON TOYKU OT BPEMEHH.
CBoOoHOE TIafieHne. Y CKOpEeHUE CBOOOTHOTO Ta/ICHUS.
KpuBonuneiinoe nerxkeHue. JIBWKeHHE MaTepUATbHONW TOYKU TIO OKPYKHOCTH C ITOCTOSIHHOM

3



( mm PepepantHblii
lNocyaapcTBEHHBLIA
OGpa3oBarenbHbli

@"' CTAHDAPT

0 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHas CKOpoCTh. lleprogm dactora oOpalieHus.
LleHTpOoCcTpeMUTEIBHOE YCKOPEHUE.

TexHuueckue ycTpoilcTBa M IMPaKTUUYECKOE NPUMEHEHHE: CHUAOMETp, JBWKEHUE CHAps/OB,
LICIIHBbIC U PEMEHHBIE IIEpEIayu.
Jlemoncmpayuu

Mopnens  cucteMbl — OTCu€ra,  WJUIIOCTpALUs KHHEMaTUYEeCKUX XapaKTEPUCTUK
JBUKCHMUSL.

[IpeoOpazoBanue MBMKEHUH C HCIIOJIB30BAaHUEM MPOCTHIX MexaHu3MoB.[lagenue ten

B BO3JIyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue NBUKEHHUS  Tesa,  OpOLIEHHOIo oJ, YINIOM K TOpHU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopenust cBoboaHOTO maeHus. Hanpapienue

CKOPOCTH IPH JIBUKEHUH 10 OKPY>KHOCTH.

OcHoBHast 00pa3oBaTenbHas MporpaMma CpeHero oduero oopazoBanus
MAQOY COII Ne40 r. Tomcka

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JBIKEHUS C LIEIBIO0 ONPENEICHUS MTHOBEHHONCKOPOCTH.

HccnenoBanue COOTHOUIIEHUS MEXIY IIyTAMH, IIPOWIEHHBIMU TEI0M3a
ITOCJIEI0BATENIBHBIE PABHBIE MPOMEXYTKM BPEMEHH NPHU PABHOYCKOPEHHOM JABWKEHUU C HAYAJIBHOU
CKOPOCTBIO, PABHOM HYJIIO.

N3yuenne ABMKEHUs MIApUKa B BI3KOW KUAKOCTH. M3ydeHue

JBUKEHUS Teja, OpPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuxa

[Tpunmun otHocutenbHOoCcTH [anmmnes. IlepBwiii 3akoH HbroToHa. MHepuuanbHbIE CHCTEMBI
OTCYETA.

Macca Ttena. Cwuna. Ilpunnun cynepno3unmu cwi. Btopoir 3akoH HerooTona mms
MaTtepuanbHON TOUKHU. TpeTuii 3akoH HbroTOHA 1711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro TtaroteHus. Cuna Tspkectu. IlepBas kocMuueckas ckopocTh. Cuna

ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buabl TpeHus (mokosi, ckoiamkeHus, kadenws). Cwmia tpenus. Cyxoe tpenue. Cuia
TPeHHsSI CKOJBXEeHHs U cuia TpeHus mnokos. Kosddunuent tpenus. Cuiia CONpOTHBICHUS MPH
JBUKEHUHU TE€JIa B )KUAKOCTH WIIU ra3se.

[TocTynarensHoe U BpaliaTeabHOE IBUKEHUE aOCOIIOTHO TBEPIOTO TEa.

MoOMEHT CuIIbl OTHOCUTENIBHO OCH BpaleHus. [1nedo cunbl. YcnoBus paBHOBeCHs TBEPIOTO Tea.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHUE: MOJAIUUIIHUKH, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBneHue uHepLUUH.

CpaBHeHME MacC B3aUMO/IEUCTBYIOIIMX TEll.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuL

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT J1e(hopMaInu.

Hesecomocts. Bec Tena npu yckopeHHOM nogbEéMe U najaeHun.CpaBHEHHE CUTT

TPEHUS MOKOs, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydenue aBmkeHHs OpycKa Mo HAKIOHHOM TIOCKOCTH.

HccnenoBanue  3aBUCMMOCTH  CHJI  YIOPYIFOCTH,  BO3HHMKAKIIUX B MPYKHHE U
PE3UHOBOM 00pasiie, OT UX JePOpMaIInH.
HccnenoBanue ycaoBHii paBHOBECHs TBEPAOTO TeJa, UMEIOIIETO OCh BPAIIICHUSI.
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Tema 3. 3akonvl coxpanenusn 6 Mexanuxe

NMnynec MaTepualbHOM TOUKHM (Tesla), CUCTEMBl MATE€pPHAIbHBIX TOo4eK. VIMIynpc cuibl U
M3MEHEHHE UMITyJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE IBUYKEHUE.

Pabota cubl. MOITHOCTD CHIIBL.

Kunernueckas sHeprusi MmarepuaibHON TOUKU. Teopema 00 N3MEHEHUH KUHETUYECKOW SHEPTUH.

[lorenumaneHas sHeprus. IloTeHuuanbHass 3HeEprus ynpyro Ae(popMHUpPOBAHHON MPYXKUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3€MIIN.

[ToTeHnmanpHple U HEMOTEHIMAIbHBIE CUIIBL. CBsA3b pa0OTH HENOTEHLIUAIBHBIX CHIIC HU3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI T€JI. 3AKOH COXPAaHEHUSI MEXaHUYECKONIHEPI U HU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBINU
MIACTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE nBMXKEHUE.

[lepexon moTeHIIMAIBHON YHEPTUH B KWHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHne abCoIOTHO HEYNIPYroTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIXMaATHHUKOB.

UccnenoBanue cBa3M pabOThl CUIbI C U3MEHEHHEM MEXaHWYEeCKOW SHEepruM TejaHa IpuMepe
PacCTsKEHUs PE3UHOBOTO JKI'yTa.

Paznen 3. MousiekyJsipaas Gu3nka 1 TepMOANHAMHUKA

Tema 1. Ocroebl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETHYECKON TEOPUH M WX OIBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBwkenue. uddysus. Xapakrep IBIKCHHUS W B3aUMOJICHCTBHUS YaCTHUI[ BEIIECTBA.
Mogenu cTpoeHuUs Ta30B, KUIKOCTEH U TBEPIBIX TEIN 00BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Moenen. Macca u pazmepsl MoJiekyil. KonndectBo Beniectsa. [loctositnaass ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. [llkana remneparyp Llenbcus.

Mogeny wuneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHU
HJeaNbHOTO raza. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeaHel KWHETHYECKOW SHEPTUH TEIUIOBOTO
JBIOKeHUs yacTull ra3a. [llkana temnepatyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHHE MeHeneeBa—
Knaneiipona. 3akon JlambroHa. M3ompouecchl B UACATBHOM Ta3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. [ padudeckoe mpeacTaBIeHHE30IPOIIECCOB: H30TEPMa, U30X0pa, n3obapa.

TexHuueckue ycTpoicTBa M MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE JAUCKPETHOE CTPOEHUE BElIecTBa, (hoTorpaduu MOJIEKYIOPraHUYECKUX
COEIMHEHUM.

OmnpiTel 10 U Y3UU KUIKOCTEHN U Ta30B.

Monens OpOYHOBCKOTO JIBUKECHHSL.

Mopgaens onbita [lITepHa.

OnbIThL, JOKa3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3auMoaecTBus. Moiens,

WJUTIOCTPUPYIOLLIAS] TPUPOY IAaBJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSA UI€aJIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

Omnpenenenre Macchl BO3AyXa B KJIIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUI 00bEMaKOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMeTpaMHu COCTOSTHUS pa3pekKEHHOTO rasa.

Tema 2. Ocnosbl mepmoounamuku
TepMmoannamuueckasi cucreMa. BHYTpeHHSST SHEPTHsI TEPMOIMHAMHYECKONCHUCTEMBI H CIIOCOOBI
e€ m3meHenus. KonndecTBo TerioTel u pabota. BHyTpeHHSs S5HEpPTHsI OJHOATOMHOTO HI€aTHHOTO Ta3a.
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Buael Ttermonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLMSA, HW3JIy4YEHHE. YIEJIbHAsA TEIUIOEMKOCTh
BelecTBa. KonudecTBo TEIUIOTHI PU TEIUIONepeaaye.

[Tonsitne 006 ammabatHoM mporecce. [lepBeiii 3akOH TepMOAMHAMHUKH. [IpuMeHeHHe IepBOro
3aKOHA TEPMOJMHAMUKH K n3omporieccam. ['paduueckas naTeprperamnusi padoThI ra3a.

Bropoii 3akon TepmomHamuki. HeoOpaTuMoCTh MPOLIECCOB B MIPUPOJIE.

OcHoBHast 00pa3oBaTenbHas MporpaMma CpeHero oduero oopazoBanus
MAQOY COII Ne40 r. Tomcka

TernnoBeie mamuHbl. [IpuHIMIBL ASWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUU B
TeroBbIX MammHax. Koadduuument monesnoro neiictust teroBoid mammubl Lukn Kapao u ero
KOA(PHUIHUEHT MOJIE3HOTO JEHCTBHUS. DKOJOTHIECKUE TIPOOIEMBI TEIUIOIHEPTETHKH.

TexHuueckue ycTpoilcTBa M NPAaKTUUECKOE NMPUMEHEHHUE: JABUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIOIMIBHUK, KOHIUILIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEN 3HEPryuu Tejla PH COBEPIIEHUH pabOThI: BbUIET MPOOKH U3 OYTHIIKU MO
NeMCTBHEM CKaToro BO3AyXa, HarpeBaHue »d¢pupa B JaTyHHOW TpyOKe MYyTEM TpEHHUS
(BUIIEOAEMOHCTpAITHS).

W3meHeHne BHYTpeHHEH SHepruu (TeMmeparypbl) Tena Npu Terionepenade. OmObIT 1o

annabaTHOMY PacIIMPEHHIO BO3AyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUraTeNsi BHYTPEHHETO CrOpaHusl, peaKTUBHOTO JBUTaTEIs.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne ynenbHOM TeII0EMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeujecmea. Dazoswvie nepexoonl

[TapooOpazoBanne u KoHaeHcarusa. Mcmapenwe u kumneHue. AOCOIOTHAsE W OTHOCHTEIbHAsS
BII&XHOCTh BO31yXa. HackimeHHbi map. YaenpHas TEmIoTa MapooOpa3oBaHus. 3aBUCHUMOCTH
TEeMIIepaTypbl KUMIEHUS OT JaBJICHHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopdubie Tena. AHU3OTPONHS CBOWCTB KPHCTAILIOB.
Kunkue xkpucramnel. CoBpeMeHHble MaTepuanbl. [naBiaenrne u kpucramimzanus. Y AelbHas TemioTa
iaBnenus. Cyomumarus.

VYpaBHeHHE TEmI0BOro Oamanca.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,KATOPUMETP,
TEXHOJIOTUU MOJIy4€HHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIEHAHOMATEpUAIOB, 1 HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TAPOB.

Kunenue npu NoOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus 1 MIaBieHHs KPUCTAILTNYECKOTO BellecTBa.JleMOHCTpalys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomoi
N3mepenune 0THOCUTENHHOM BIaKHOCTH BO3/TyXa.

Paznen 4. DaexkTpoauHaMuKa
Tema 1. Inexkmpocmamuxa

DnekTpu3aius Tel. DNEeKTpUuecKuil 3apsan. JBa Buga snekTpuyeckux 3apsanoB. [IpoBogHUKH,
JTURJIEKTPUKHU U TIOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbll 37€KTpUUYECKUN 3aps. DIIEKTPUUECKOE
nose. Hanpspk€HHOCTD 3ieKkTpruieckoro nodis. [IpuHiun cynepno3nuunasnekTpuieckux nosieut. Jlnaum
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun snekrpocratnyeckoro noss. I[lorennman. Pasnocts motennuanos. [IpoBogHUKN |
JURJIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. [IusneKkTpuyeckas NpOHUIIAEMOCTb.

OnextpoéMkocTh. KoHzeHcaTop. ONEKTpPOEMKOCTH IJIOCKOIO KOHIEHCATOPA.

OHeprus 3apsHKEHHOTO KOHJEHCATOPA.

Texnuyeckne ycTpoWCTBAa M IPAKTUYECKOE IPUMEHEHHME: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3€MIICHHE AIIEKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.
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OcHoBHast 00pa3oBaTenbHas MporpaMma CpeHero oduero oopazoBanus
MAQOY COII Ne40 r. Tomcka

Jlemoncmpayuu
YCTpOUCTBO M IPUHLIMII JEHCTBHS JJIEKTPOMETPA.
B3anMoelicTBre HadIeKTPU30BAHHBIX TEIl.
DNEKTPUUYECKOE MOJIE 3aPSHKEHHBIX Tell.
[IpoBOJHUKY B 3IEKTPOCTATUYECKOM IIOJIE.
DNeKTpOoCTaTUYECKas 3alllHTa.

JIMPAEKTPUKY B 3JIEKTPOCTATHYECKOM ITOJIE.
3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIU TUIaCTUH,PACCTOSHUS
MCXKIYy HUMHU U I[I/IBJIGKTPI/I‘-IGCKOﬁ IMPOHULIACMOCTH.
DHeprus 3apsHKEHHOTO KOHJIEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi
H3mMepenne 37eKTpoEMKOCTH KOHIEHCAaTOPa.

Tema 2. [Tocmoannsiit nekmpuyeckuii mox. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS SJIEKTPUUECKOTO ToKa. McTounukurtoka. Cuina
ToKa. [locTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa J1st ygyacTka IEmH.

DNeKTpUYECcKoe COTIPOTHUBIICHHUE. VYnenbHOE COTIPOTUBIICHHE BEIIIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIMIAHHOE COEAMHEHUE TIPOBOTHUKOB.

PaboTa snextpudeckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTh 3JEKTPUIECKOTOTOKA.

DNEeKTPOABMKYINAs CUJla M BHYTPEHHEE COMPOTUBJICHUE MCTOYHWKA TOKA. 3akoHOMa Jiis
MOJTHOM (3aMKHYTOM) AJeKTprdeckoit rienu. KopoTkoe 3ambikaHue.

DNeKTpOHHAas MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTHUBIICHUSIMETAIIIIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JEKTPOHHBIX My4KOB. [ToynpoBoHUKY.

CobcTBeHHAs ¥ TPUMECHAsI POBOUMOCTD MOTYIIPOBOJHUKOB.

CaoiicTtBa p—Nn-nepexoa. [ToynmpoBoIHUKOBBIE IPUOOPHI.

DIEeKTPpUYECKUN TOK B paCTBOPaX U pacIuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOLIALUS.
DIIEKTPOJIN3.

DJIEKTpUYECKHI TOK B razax. CamMOCTOSITEIbHBI U HECAMOCTOSITEIIBHBIN pa3psil.

Monnus. [Tna3ma.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE IMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
HCTOYHUKU TOKa, AJIEKTpOHArpeBaTelIbHbIe MPHOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BaKyyMHBIH AHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYNPOBOAHUKOBBINA IHOI,
rajbBaHHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb COMPOTUBJICHUS HUIMHAPUIECKUX IPOBOJHUKOB OT JJIMHBI, IUIOAAUIONEPEYHOTO
CEYEHMS U MaTepuaa.

CMenaHHOe COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe U3MEPEHUE 3IEKTPOIBIKYIIEH CHUJIBI. KopoTtkoe 3aMbIKaHHE
rajqbBaHUYECKOIO 3JI€MEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb CONIPOTUBIIEHUS METANIOB OT Temneparypsl. [IpoBoaumocTsb

3EKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOIMMOCTb BO3TyXa.

OaHOCTOPOHHSISL TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol
N3yuenune cMenaHHOro COeIMHEHUsI PE3UCTOPOB.

I/I3MepeHHe BHeKTpO,Z[BI/DKYH_Ieﬁ CHJIbI UCTOYHUKA TOKA U €TI0 BHYTPCHHETOCOIIPOTUBIICHUS.
Ha6J’IIO,Z[eHI/IC OJICKTPOJIN3A.
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Me:xnpeameTHbie CBSI3H

Wzyuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce OCymIecTBISIeTCS € y4ETOM
CoJiepKaTeIbHBIX MEXKIIPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OMOJOTUH, XUMHH, reorpaduu u
TEXHOJIOTUHU.

Meoicnpeomemmnule noHamus, CBSI3aHHbIE C U3YUYEHUEM METOJIOB HAyYHOTO TO3HAHUS: SIBJIICHUE,
HAy4HbIH (akT, THmore3a, (U3NYECKass BETUYMHA, 3aKOH, TEOpUs, HAONIOJCHHE, SKCIIEPUMEHT,
MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUMH, JUHEWHas (QyHKuus, nmapaboia,runepOoia, Ux
rpadMKu U CBOKWCTBA, TPUTOHOMETPUIECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKLHUN HA OCU KOOPIHUHAT, CI0)KEHHE BEKTOPOB.

buonozus: mexannueckoe IBUKEHUE B )KUBOM npupojie, AMPPy3usi, 0CMOC, TETIIO0OMEH KUBBIX
OpraHu3MoOB (BH[Ibl TEIUIONEpPEAAYd, TEIUIOBOE PaBHOBECHE), 3JIEKTPUUECKUE SIBJICHUS B KUBOU
MIPUPOJIE.

Xumusa: ITUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHE AaTOMOB M MOJIEKYN, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOMCTBAa TBEPABIX Tel, KUJIKOCTEH W Ta30B, JJIEKTPUUYECKUE CBOMCTBA
METaJJIOB, 3JIEKTPOIUTUYECKAs JUCCOLMAIINS, TalbBaHUKA.

l'eoepagpus: BNaXHOCTH BO3AyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBUKEHHH C HMCMHOJIb30BAaHUEM MEXAaHU3MOB, YYET TpPEHHUS B
TEXHHUKE, MOAIIMIHUKY, HCIOJIb30BaHHE 3aKOHA COXpPAHEHHUS HMITYJIbCAaB TEXHUKE (paKeTa, BOTOMET
U JIpyrue), JBUTATeNlb BHYTPEHHEro CropaHusi, mnapoBas TypOuHa, OBITOBON XOJOIWIbHUK,
KOHJUIIMOHEP, TEXHOJIOTHH MOJyYeHHs] COBPEMEHHBIXMATepUaIoB, B TOM UYHCJI€ HAaHOMAaTepHalloB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTaTUUYECKasl 3alllUTa, 3a3eMJICHUE 3JIEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIN
IIPUHTED, SJIEKTPOHArpEBaTENIbHbIE IPUOOPHI, AEKTPOOCBETUTEIbHBIE IPHOOPHI, TalbBaHUKA.

11 KJIACC
Pa3nen 1. DiekTpoauHamMuKa
Tema 1. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[Toctosinubie MarHuThl. B3amMojelicTBUE MOCTOSTHHBIX MarHuToB. MarnutHoe mnoJie. Bekrop
MarHuTHOM WHAYKIHUH. [IpUHIUIT CyNepro3uIMy MarHUTHBIX ToJiel. JIMHUM MarHUTHOW WHIYKIIWH.
Kapruna muHuii MarHuTHOM MHTYKITAU TI0JISI TOCTOSTHHBIXMArHUTOB.

MarsuTHO€ 110JI€ TPOBOJHKKA ¢ TOKOM. KapTuHa TUHUN WHIYKIIMA MAarHATHOTO TOJISI JUTMHHOTO
MPSIMOTO TPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHMKA, KaTyHMIKHC TOKOM. OmbIT Dpcrena.
B3anMoielicTBre MPOBOJTHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaIpaBJICHHUE.

Cuna JlopeHna, €€ MoAyilb W HampaBiieHHE. [[BUKEHHE 3apsDKEHHOM 4acTHULIBIB
OJIHOPOJJHOM MarHUTHOM mnouie. Pabota cuiibl JlopeHna.

SIBneHue 3MEKTPOMArHUTHOM MHAYKIMH. 1I0TOK BeKTOpa MarHMTHON WHIYKLIHH.
ONEeKTpOABUKYIAsl CUJIa MHIAYKLIHUU. 3aKOH JIEKTPOMAarHUTHOM UHykuu dapanes.

Buxpesoe IEKTPUYECKOE oJIe. DneKTpoABHKYLIass cuia WUHIYKLINNB
IIPOBOJHUKE, IBWKYLIEMCS TIOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

WHOyKTUBHOCTS. SBnenue CaMOMHIYKIINH. DIEKTPOABUKYIIIAS cuiia
CaMOMHIyKIINH.

OHeprus MarHUTHOTO M0JISL KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

Texnuyeckne  ycTpolcTBa M INPAKTUYECKOE  INPUMEHEHHME:  IIOCTOSHHBIE  MarHUTHI,
JIEKTPOMArHUTBI, JIEKTPOABUIaTENb, YCKOPUTENIN MIEMEHTAPHbBIX YaCTHILL, NHIYKLIIMOHHAs NEYb.
Jlemoncmpayuu

OmnsIT Opcrena.

OTKJI0HEHHE 3IIEKTPOHHOTO ITyYKa MarHUTHBIM Toj1eM.JIuaun
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MHIYKIAHA MarHUTHOTO HOJIS.
B3aumoneiicTBue 1ByX NpoBOJAHUKOB ¢ TOKOM.Cuiia
Awmriepa.
[erictBue cuiibl JIopeHIla Ha MOHBI 3JIEKTPOJINTA. SIBJICHHE
AJIEKTPOMArHUTHOM MHAYKIUH.
IIpaBuiio Jlenna.
3aBUCUMOCTh AJIEKTPOABIKYILEH CWJIBI MHAYKIMM  OT CKOPOCTH  W3MEHEHUS
MarHUTHOTO MIOTOKA.
SIBneHne CaMOMHIYKLIHH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
W3ydyeHre MarHUTHOTO MOJISI KaTYIIKH C TOKOM.

HccnenoBanue AeCTBUS TOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.
HccnenoBanue SBIEHUS 311€KTPOMarHUTHON MHIYKIUU.

Pasznen 2. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHble KOJ1eOAHUA
Konebatenpnas cucrema. CBOOOIHBIE MeXaHMUECKHe KoJjieOaHus. ['apMoHuWueckue KojaeOaHums.
[Tepuon, wacrora, ammntyna u $asza kosnebanuid. [IpykuHHBIN MasTHUK. MaTeMaTHYECKUN MasiTHUK.
VYpaBHeHue rapmoHnUecKkux kosiebanuii. [IpeBparieHue sHeprun Mpu rapMOHUYECKUX KOJICOaHUSIX.
Konebatenpubiii  koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIE KOJEOAHHWST B  HJICATHHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHUYECKUMU U DJICKTPOMArHUTHBIMU KOJICOAHUSIMU.
®opmyna ToMcoHa. 3aK0H COXpaHEHUSI SHEPTUH B HICATLHOM KOJe0aTeTbHOM KOHTYDPE.

[IpencraBinenne o 3aTyxaomux KojieOaHUsX. BbIHYyXIeHHbIE MeXaHUYEeCKHEe KoJeOaHus.
Pe3onanc. BeiHyX/IeHHBIE 37I€KTPOMarHUTHbIE KOJeOaHusl.

[Tepemennbiii TOk. CUHYCOMAQIbHBIA TEPEMEHHBIM TOK. MOIIHOCTh TEPEMEHHOTO TOKAa.
AMIITMTYIHOE U JEHUCTBYIOLIEE 3HAYEHNE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpomsBojacTBo, mnepemadya ¢ MOTPEOJICHHE DJICKTPUYECKON SHEPruu.
OKOJIOTMYECKME pPHUCKM IPU  MPOU3BOJACTBE  3JEKTpo3Hepruu. KynbTypa  MCHOJIb30BaHUs
AJIEKTPO3HEPIUHU B OBCEIHEBHOM KU3HU.

TexHuueckne yCTpoWCTBa U NPAKTUYECKOE MPUMEHEHHE: 3JEKTPUUYECKUNA 3BOHOK, F€HEpaTop
IIEPEMEHHOT0 TOKA, JJMHUU JIEKTpoIiepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB Kos1e0aTesIbHOM CHUCTEMBI (Ipy>XKUHHBIH W
MaTeMaTH4YeCKU MasTHUK).

Habmronenue 3atyxatomux konebanuii. Mccnenopanue

CBOJCTB BBIHY)K/IEHHBIX KoJieOanuii. Habmonenue

PE30HaHCaA.

CBO6OI[HBI€ QJICKTPOMArHuTHLIC KOJIeOaHus.

OCI_[I/IJ'IJ'IOFpaMMbI (SaBI/ICI/IMOCTI/I CHJIBI TOKa U HaAIPAKCHUA oT BpeMeHI/I)
AJI1 DJICKTPOMAIrHUTHBIX KOJIEOAHUH.

Pe3oHnanc Ipu MMOCJICI0BAaTCIbHOM COCIMHCHUHU pe3ucropa, KaTyIIKN

MHJYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TuHUY 3IIEKTPOoIIepeAaUn.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NIEpUOJia MaJbIX KOJIeOaHUH Ipy3a Ha HUTH OT JUIMHBIHUTH U MacChl
rpysa.

HccenenoBanue NepeMEeHHOTO TOKA B LIENHU U3 MOCIEA0BATEIBHO COCAMHEHHBIXKOHIEHCATOPA,
KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpoMazZHumHble 60JIHbL
Mexanuueckue BOJIHBI, ycnoBusl pacnpoctpaHeHus. [lepuoa. CKOpocTh pacnpoCTpaHEHUs U
JuirHa BoJHBL [lomepednsle u mpoAoabHbIe BOJMHBL MHTEepdepeHusan qudpakius MeEXaHUMIeCKUX BOJIH.
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3Byk. CxopocTh 3ByKa. I'poMkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

3HGKTpOMaFHI/ITHbIC BOJIHBI. Y CIIOBHUSA HU3JIYYCHUA OIJICKTPOMAIrHUTHBIX BOJIH. Bzaumnas
opueHtanusi BekTopoB E, B, V B snexkrpomarHutHoi BosjHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, PEIOMIICHHUE, TIOJSIpU3aus, Tudpakius, natepdeperius. CKOpoCTh JMEKTPOMArHUTHBIX
BOJTH.

Ixaa QJICKTPOMArduTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArHuMTHBIX BOJIH B TCXHUKC U
OBITY.

[IpuHnunel  paguocBA3M H  TeneBuAcHUsA.  Paamonoxanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPEeIbI.

TexHuueckrue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHME: MY3bIKAIbHbIE WHCTPYMEHTHI,
YIbTpa3BYKOBasd AUArHOCTUKA B TCXHHUKE WU MCIUIIMHE, paaap, paI[I/IOHpI/IéMHI/IK, TCJICBU30pP, aHTCHHA,
tenegon, CBU-neus.

Jlemoncmpayuu
OO0pazoBaHue U pacpoCTPaHEHHE MTOTIEPEUHBIX U MPOI0JIbHBIX BOJTH. Koebmromeecs Teno kak
HCTOYHUK 3BYKa.
HaGnronenue oTpakeHus U nMpeaoMIIeHNsS MeXaHUIeCKuX BOJIH. Habmronenne
nHTepPepeHud 1 TUGPAKIINN MEXaHUYECKUX BOJIH.3BYKOBOM pE30HAHC.
HaGnrogenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIIUTYJ0M M 9aCTOTOMKOJIEOAHUMN.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPETOMIICHHE,TOJIIpU3alus,
Iudpakiuus, HHTephepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMmonvHeitHOE pacnpocTpaHEHHE CBETa B OJHOpoaHou cpene. Jlyd
cBera. ToOYeuHbI UCTOUYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHus cBera. IlocTpoeHne W300pPaKEHHUIB IJTIOCKOM
3epKaie.

[Ipenomiienne cBera. 3aKOHBI MPEIOMJICHHS CBETa. AOCOJIOTHBIM IMOKa3aTelbh MPETIOMIICHHUS.
[TosnHoe BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroJ MOJHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceera. CioxxHbIN cocTaB Oenoro ceera. [[Ber.

Cobuparoniue u pacceuBaroiue JuH3bl. ToHkas nuH3a. DOKYCHOE PAcCCTOSHUE M ONTHUYECKas
cwiia ToHKo# JuH3bI. [locTpoenue n3oOpakeHui B cOOMpArOINX U paccenBaomIuX JinH3ax. Popmyna
TOHKOM JIMH3BL. Y BEIUYEHHUE, TaBAEMOE JIMH3O0M.

[Ipenenbr npUMEHUMOCTH F€OMETPUYECKON ONTUKHU.

BonnoBas onrtuka. Murepdepenuus cera. KorepeHTHbIE UCTOUHUKH. YCIOBHS HaOIIOICHUS
MakCUMYMOB U MHUHUMYMOB B HHTE€pP(EPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cseta. Judpakumonnas pemérka. YciaoBue HaOIIOACHNUS TTIaBHBIXMAKCUMYMOB TIPH
MaJeHU MOHOXPOMATHUECKOTO CBETa Ha NU(PAKIIUOHHYIO PEHIETKY.

[lonspuzauus ceera.

Texuuueckue yCTpOWCTBA U MpaKTUUYECKOE MPHUMEHEHWEe: O4YKH, Jiyna, (oroamnmapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, JU(PpPAKIHOHHAS pEmETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpssMmonHeHOE pacnpocTpaHEHue, OTpaKEHHE U TpeloMIIeHue CBeTa.
OnTuueckue mpruOOPHI.

ITonHoe BHyTpeHHEE OTpakeHue. Moaenb CBETOBOAA.

HccnenoBanue cBOWCTB N300pakeHUN B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIa.

Habmonenue nntepdepeHium cera.

Habnronenue nudpakuuu ceera.

Habmonenue nucnepcuu ceTa.
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[TonyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.
[Toyuenue criekTpa ¢ momoinsio audpakunonHon pemérku. Habmonenue
MOJISIPU3ALIUY CBETA.
Vuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3mepenne nokaszarens npenomieHus crekia. Mccimenopanue
CBOMCTB n300pakeHuil B muH3ax.Habmronenne qucrepcun cBeTa.

Pazgen 3. OcHOBBI criena/IbHON TEOPUH OTHOCHTEIHLHOCTH

['panuubl NPUMEHUMOCTHM KJIacCMYeCKOoW MexaHuku. [locTymarel cnenualibHOM — TEOopHUH
OTHOCUTEIbHOCTH: MHBAPUAHTHOCTh MOJIYJII CKOPOCTH CBETA B BAKyyM€, MPUHIHUII OTHOCUTEIbHOCTH
OuHIITERHA.

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMe IJICHUE BPEMEHHU U COKpAIlleHUE JTUHBI.

DHEeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaCCHI C PHEPTUEHN U UMITYITLCOM PEISITUBUCTCKOM YaCTUIIBI. JHEPTUsI TIOKOSI.

Pa3nen 4. KBantoBasi pusuka
Tema 1. Inemenmol K6aHMOB0I ONMUKU
®ortonsl. ®opmyna [lnanka cBa3u s3HEPTrUU POTOHA C €r0 YACTOTOW. DHEPrUsi U UMITYJIbC (POTOHA.
OtkpsiTue u uccienoBanue gorodpdexra. Onbitel A.I'. CroneroBa. 3akoHbl (hoTod(deKTa.
VYpasuenue DitnmmreitHa 1 Gororddexra. «Kpacnas rpanuna» dpotosrddexra.
HaBneane cBera. Omnwitel I1.H. JleGenena.
XnMndeckoe JEHCTBHE CBETA.
Texuuueckue ycTpoHCcTBa U MPaKTUUYECKOE TPUMEHEHUE: GOTOAIEMEHT, POTONaTUUK, COTHEUHAS
Oarapesi, CBETOIMOI.
Jlemoncmpayuu
doTor(h(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEMHETO GoTodddekra.
CBeTOIHOI.
Comneynas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pesepdopna no paccesauto o-gactuil. [InmanerapHas Moaenb
atoMa. [locrynatel bopa. U3nyuenue u norsiouienre (GOTOHOB MPUIIEPEXOIE aTOMa C OJJHOTO YPOBHS
SHEpruu Ha Apyrou. Buel criekTpoB. CIEKTp YpOBHEMIHEPTUU aTOMa BOJIOPOIA.

BousnoBsie cBolicTBa yactull. Bosnsl e bpoisia. KopnyckynsipHO-BOJTHOBOM Jyalii3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3TTyYCHHUE.

Texuuueckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBINA aHaIN3 (CIIEKTPOCKOII),
na3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Ornpeznenexre AJIMHBI BOJHBI Ja3epa.
HaGnronenue nuHeHvaThIX crieKTpoB n3nydenus.J1azep.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
Habnronenue nuHeiyaToro cnexkTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JO0KA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sjapa. OTKpHITHE paJMOaKTUBHOCTH.
OmnsiTel Pe3epdopna mo onpeneneHuio coctaBa paauoakTuBHOronsznydeHus. CoiictBa anbda-, 6era-,
raMma-m3iydeHus. BausHue paanoakTUBHOCTH Ha)KUBbIE OPTaHU3MBI.

OTtkpsiTHE TIPOTOHA U HeliTpoHa. HyknmoHHas monens siapa [eiizenOepra— MiBanenko. 3apsin sapa.
MaccoBoe uncno sapa. M30Torsbl.

Anbda-pacniaa. DIEKTPOHHBIH M TMO3UTPOHHBIN OeTa-pacman. ['amma-uzmyueHue.

3aKOH paJiOaKTUBHOTO pacmasa.
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DOHeprusi CBsi3W HYKJIOHOB B sizipe. Snepubie cuibl. JledexT maccwl supa.SInepHsie

peakuuu. JlesieHue u CUHTE3 sep.

Snepusiii peaktop. Tepmosinepusiii cunte3. [IpoOneMbl M NEPCHEKTUBHI SAACPHON SHEPTrETHKH.
DKOJIOTUYECKHE ACIIEKThI SIAEPHONU SHEPTETUKHU.

OnemeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

Metoapl HaONMIONCHUS W PETUCTPALUU dSJIEMEHTApHBIX dYacTull. DyHIamMeHTanbHbIE

B3auMO/IeHCTBUS. ENMHCTBO (PM3NYECKON KapTHHBI MHPA.

TexHuueckue ycTpoucTBa U MPAaKTUYECKOE IPUMEHEHHE: T03UMETpP, KaMmepa BuiibcoHna, saepHbIin
peakTop, aToMHas bomOa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLIUX YaCTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB yacTHI] (110 TOTOBBIM (poTorpadusm).

OcHoBHast 00pa3oBaTenbHas MporpaMma CpeHero oduero oopazoBanus
MAQOY COII Ne40 r. Tomcka

Pa3nes 5. DjieMeHTHI ACTPOHOMUM M ACTPOPU3NKH
Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUEACTPOHOMUHU.
Bun 3Bé31H0T0 Heba. Co3Be3aus, ipKue 3BE3/IbI, TUIAHETHI, UX BUAUMOE ABKeHre. CoHeTHas

cucTeMa.
Comnne. ConmHeunast akTUBHOCTh. Mctounuk sHeprun ConHNa u 3BE3A. 3BE3NBI, UXOCHOBHBIC
XapakTepUCTUKHU. [lnarpaMMma  «CHEKTPAJIbHBIM  KJIacC —  CBETUMOCTBbY». 3BE3MBI TJIABHOM

MOCJIEA0BATEILHOCTH. 3aBUCHMOCTE «Macca — CBETUMOCTEY JUIS 3BE3]T INIaBHOMIIOCICAOBATEILHOCTH.
Bayrpennee ctpoenne 3BE31. COBpEeMEHHBIC IMPEACTABICHHUIO IPOUCXOKICHUH U ABOTFOITMH CoJTHIIA
U 3BE31. DTambl )KU3HU 3BE3I.

Mineunsriii [Iyte — Hama ['anaktuka. [Tonoxxenue u npuxenne Cosnnua B ['anakTuke.
Tunbl ranakTuk. PanguoranakTiky v kBa3apbl. UEpHBIE IBIPHI B SApax rajlakTUK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa06ma. Pasz0eranme ramakTuk.
Teopust bosbioro B3psiBa. PenTuKTOBOE M3Ty4EHHUE.

Macmrabnas ~ cTpyktypa  Bcenmennoid.  MerarajgakTuka.

Hepewénnpie npoGieMbl aCTpPOHOMUM.
Yuenuueckue nabnooenus

Habmonenuss HEeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHHEM KOMIIBIOTEPHBIX MPHIOKEHUN s
oTnpeieNieHus MOJ0KeHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3usi CeBepHOro
MOJTYLLIAPHS U SIPKUE 3BE3IBI.

Hab6mronenus B Teneckon Jlynsl, miuanet, Mneunoro Ilyru.

O0o0marniee NOBTOpeHue

Ponp ¢usmku u acTpOHOMUU B SKOHOMHYECKOH, TEXHOJIOTHYECKON, COIMAIILHOM U ATHYECKOMN
chepax [eATENIbHOCTH YEJNOBEKa, poJib U MeCTO (U3MKM U aCTPOHOMHH B COBPEMEHHOW HaydyHOI
KapTUHE MUPA, PoJib (U3UUECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUN 0 (DU3MUECKON KapTHUHE
MHpa, MecTO (U3UYECKOM KapTUHBI MHUpPAB OOIIEM pAIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUIN O IPUPOJIE.

MexnpeamerHblie CBA3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocymecTBisercs ¢ y4éTom
coJiepKaTeIbHbIX MEXIIPEIMETHBIX CBsI3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U
TEXHOJIOTUU.

Mescnpeomemnusie nonsmusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOTO MO3HAHMS: SBIICHHUE,
Hay4HbIM (akT, rumnoresa, (HU3UUEcKas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, SKCIEPUMEHT,
MO/JIENIMPOBAHUE, MOJECIIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPaBHEHUH, TPUTOHOMETpHUYECKHE (YHKIIMU: CUHYC, KOCHHYC,
TQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLIHUHU HA OCU
KOOpAMHAT, CIJIO)KEHHE BEKTOPOB, IPOU3BOJAHBIC 3JIEMEHTApHBIX (YHKIUH, NPU3HAKA M0100US
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TPEYroJIbHUKOB, OIpe/ieJIeHHE U0 IIIOCKUX (Guryp u o0bpEMa Te.

Buonoeus: snexTpuyeckue SBICHUS B JKUBOM MPHUPOJIE, KoeOaTeabHbIC BUKECHUS B IKHBOMN
IIPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOW INPUPOJE, NEUCTBHE pPATUALNU HA KUBBIC OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa3oBaHus KPUCTAIUIMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAJIH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX pyl, (OTOChEMKA 3EMHOM
MIOBEPXHOCTH, IIPEJICKA3AHUE 3EMIICTPSCCHHM.

Texnonocus: JWMHUAW DIEKTPOIIEPENad, TIEHEPAaTOp IEPEMEHHOIO TOKA4, JJIEKTPOJIBHIATElb,
UHIYKLIMOHHAs IIeYb, pajgap, paJdoNpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONITHUKA, COJIHEUHasi Oarapest.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI

OcBoenne yuebHoTO TIpenmera «Du3nka» Ha ypoBHE cpeaHero ooduiero odpazoBanus (6a30BbIN
ypOBeHI)) JOJI’)KHO obecrieunTs JOCTHXKCHUEC CIICAYIOIHUX JIMYHOCTHBIX, METAIPEAMECTHBIX H
MPEeIMETHBIX 00Pa30BaTEIBHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHEBIE PE3YIbTAaTbl OCBOCHUA yqe6H0r0 npeamMeTa «Dusznka» JOJDKHBI OTpaXaTb
TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3HUINEH JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIMH, MO3WTHUBHBIX BHYTPEHHHX YOCKICHUMH,
COOTBETCTBYIOIIUX TPAaJUIHUOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIECTBa, pacIIUpeHHE MKUZHEHHOTO
OTbITA M ONBITAAEATEIHLHOCTH B MPOLECCE peaan3alliii OCHOBHBIX HANpaBICHHH BOCHUTATEIHLHOU
NEeSITeNIbHOCTH, B TOM YHCJIE B YACTHU:

1) rPakIaHCKOI0 BOCIIMTAHUS:

C(bOpMI/IpOBaHHOCTB Fan(HaHCKOﬁ IIO3UIIUH 06yqa101ueroc>1 KaK aKTHUBHOI'O MOTBETCTBCHHOI'O
YJICHA pOCCPIfICKOl"O O6H.[CCTBa;

IIPpUHATHUC TPpaAUIIUOHHBIX O6H.[C‘*ICJ'IOB€‘*I€CKHX F'YMaHHUCTHYCCKUX u
ACMOKPATHYCCKHUX IICHHO CTCfI;
T'OTOBHOCTB BECTH COBMECCTHYIO JCATCIbHOCTD B HHTEpECax IrpaxxaaHCKOro

O6H.I€CTB3, Y4aCTBOBATb B CAMOYIIPABJICHUHU B 06p330BaTeHBHOﬁ OpraHusanuu;

YMCHHC B3aMMOJICCTBOBATh C COIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C I/IX(bYHKI_II/IHMI/I u
Ha3HAa4YCHUCM,

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ JACATCIIBHOCTH,

2) NAaTPUHOTUYCCKOI0 BOCIIUTAHUSA:

Cc(OPMHUPOBAHHOCTb POCCUHCKOM IpakITaHCKOW MIEHTUYHOCTH, IATPUOTU3MA; LIEHHOCTHOE
OTHOILIECHHE K  TOCYAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHHUAM
POCCUICKUX YUEHBIX B 007acTH (DU3UKU U TEXHHKE;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMUSA:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEAECHUS; CIIOCOOHOCTh
OLICHMBATh  CHUTYallUI0 U I[PUHUMATbH OCO3HaHHbIE pelieHus,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM UHCIIE BAEATEIBHOCTU
Y4€HOTO;
0CO3HAHME JIMYHOTO BKJIa/1a B IOCTPOEHHE YCTOMUUBOTO OyAyIIEro;

4) 5cTeTHYecKoro BOCHUTAHMS:
ACTETHUYECKOE OTHONICHHE K MHPY, BKJIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA,IPHCYIIETO
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¢u3nveckoil Hayke;
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5) TpynoBoro BocnuTanus:

MHTEpEC K Pa3IMYHbIM cepaM MpoPecCHOHATBHON IEATENLHOCTH, B TOM YHCJIE CBS3aHHBIM C
(U3HUKOW U TEXHUKOH, YMEHHE COBEPIIIATh OCO3HAHHBIN BEIOOP Oyaymieit mpodeccruu u peann3oBbIBaTh
cOOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHWI0O U caMooOpa3oBaHUI0O B 00JacTH (U3MKK HA
MPOTSHKEHUU BCEU KU3HU;

6) 7K0J10rHYeCKOr0 BOCHUTAHMS:

c(OPMHPOBAHHOCTH IKOJIOTUIECKOH KyIbTYPhI, 0COZHAHHE III00ATHHOTO XapaKTEPadKOJIOTHIECKUX
npooieM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKPYKAIOILIEH Cpelie HA OCHOBE3HAHUS LI
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

Pacmmpenne onpiTa A€ATEIbHOCTH 3KOJOTMYECKOW HaNpaBJI€HHOCTH HAa OCHOBEUMEIOLIUXCS
3HaHUU 10 PU3UKE;

7) HEHHOCTH HAYYHOI0 NO3HAHMS:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
¢buznueckoi HayKu;

OCO3HAHHWE IEHHOCTH HAyYHOH MAEATENIbHOCTH, TOTOBHOCTH B TIPOIECCE H3YYCHUS (PUIUKU
OCYIIECTBIISITH IPOCKTHYIO U UCCIIEOBATENLCKYIO IEITETFHOCTh HHIUBUIYaTbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe JeiCcTBHS
ba3oBrble Jlornueckue 1eiicTBu:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJIM3UPOBATh MpoOIeMy, paccMaTpUBaTheé
BCECTOPOHHE;

OTIpEETIATH LENN I TEIbHOCTH, 3a/1aBaTh apaMeTpPhl U KPUTEPUU UX IOCTUKEHUS; BBISIBIISITH

3aKOHOMEPHOCTH M MPOTHBOPEUMsSI B pacCMaTpUBAEMbIX (PU3MUECKUX
SIBJIICHUSAX;

pa3pabaThIBaTh IUIaH  pemieHuss  mpoOsneMbl ¢ y4€TOM  aHaluu3a  MMEIOLIUXCs
MaTepHUaIbHBIX U HEMAaTEepPHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3Yy/IbTATOBLEISIM, OLIEHUBATh
PHUCKU MOCIEACTBUM 1eATEIBHOCTH;

KOOPJIUHUPOBATH M BBIMIOJIHATH PabOTy B YCIOBUSIX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE TPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaeaoBaTeLCKHeE 1eHCTBUA:

BJIaJeTh ~ HAy4yHOH  TEPMHUHOJIOIMEH, KJIFOUEBBIMU HOHATUSAMU U METoJaMH
¢bu3nvecKoi HayKH;
BJIAJeTh  HaBbIKAMM  Y4eOHO-HCCIIe0BATENbCKOM U IMPOEKTHOH  JEATEIbHOCTUB

obnactu U3MKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOMCKY METOI0B PEIICHHUS
3a/1a4 (PU3NIECKOTro CoIep>KaHusl, MPUMEHEHHUIO Pa3IMYHbIX METOJOBIIO3HAHUS;

BIIAJIETh BHUJIAMHU JIEATEIHHOCTH 1O TIOJYyYEHUIO HOBOTO 3HAHHWA, €ro HHTEpIpeTaI,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX Y4eOHBIX CHUTYAIUSX,B TOM YHUCIE MPH CO3JaHHUH
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITH TIPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTyallM3UPOBATh 3a7ady, BBIIBUTATHIHUIIOTE3Y €€
pelIeHns, HaXOAUTh apryMEHTHI JUIsl JOKa3aTelbCTBA CBOMX YTBEPXKIEHUH,3a/laBaTh MapaMeTphl U
KPUTEPUH PEIICHHUS;

aHAJIM3UPOBAThH MOJNyYEHHBIE B XOJE PEIICHHs 3a7aud Pe3yabTaThl, KPUTUYECKH OIEHUBATh UX
JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
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CTaBUTH U (OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIbHOM AEATEILHOCTH, B TOM YHCIIE
[IpU U3YYEHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBII OTIBIT;

YMETh NEPEHOCUTH 3HAHMS 10 (PU3KKE B MPAKTUUYECKYIO OOJIACTH JKU3HEACATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei; BBIIBUTaTh HOBBIE

UJeH, pejiaraTb OPUTMHAIBHBIC TIOAX0/Ib M PELICHHUS;CTABUTh TPOOIEMBI U 3a1a4H,

JOITYCKAIOMIHE aTbTePHATUBHBIC PEIICHUSI.

OcHoBHast 00pa3oBaTenbHas MporpaMma CpeHero oduero oopazoBanus
MAQOY COII Ne40 r. Tomcka

Pa6ora ¢ nundgopmaumeii:

BJIAZICTb HAaBBbIKAaMH  IMOJIYYCHUS HHq)OpMaHHH (l)n?.nqecxoro COACPIKaHUA U3 HCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATH IOUCK, aHAJINU3,CUCTCMATHU3AllUI0O U WMHTCPIPCTALIO
nH(pOpMalUK pa3IMYHbIX BUJOB U (POPM MpeacTaBICHUS;

OIIEHUBATH JJOCTOBEPHOCTH HH(MOPMAIIHH;

HCII0JIB30BAaTh CPEACTBA I/IH(i)OpMaIH/IOHHI)IX N KOMMYHUKAIITMOHHBIX TEXHOJIOTUIB peICcHNA
KOTHUTHBHBIX, = KOMMYHUKAaTUBHBIX M  OpPraHU3alMOHHBIX 3a/Jayc cOONIO/IeHuEM TpeOOoBaHUMN
SPrOHOMHUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI, pecypcocOepeXeHtsl, MPaBOBbIX U ITUYECKUX HOPM,
HOPM UH(OPMAITMOHHONW 0€30T1aCHOCTH;

co37aBaTh TEKCTHI (DU3MYECKOTO COJIEp>KaHUSl B Pa3IMUYHBIX (hopMarax ¢ y4€TOM Ha3HAYEHUS
nH(pOpMAaLIUY U LIETIEBOM ayIUTOPUH, BBIOUPAs ONTUMAIBHYIO (POPMY MpPEICTABICHUS U BU3YAJU3ALIUH.

KoMMyHHKaTHUBHBbIE YHHBeEpCAaJbHble Y4eOHbIe IelCTBUS:
OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH; PACIIO3HABATh
MPEANOCHIIKYA KOHQIUKTHBIX CUTYyallui U CMSTYaTh KOHQIIUKTHI; Pa3BEPHYTO U JJOTMYHO U3/1araTh
CBOIO TOUKY 3pEHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX

CpPEICTB;
MOHUMATh U UCHOJIH30BaTh MPEUMYILECTBA KOMaH/IHOM 1 MHAWBUyaIbHON pabOTHI;BEIOUPATD
TEMaTHKy U METO/Ibl COBMECTHBIX JEMCTBUI C YU4ETOM OOIINX HHTEPECOB,

1 BO3MOKHOCTEH Ka)KJIOTO 4JieHa KOJUIEKTHBA;

MIPUHUMATD LIeJT COBMECTHOM JIeATeIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATHACHCTBUS 110 €€
JOCTUKEHHIO: COCTAaBJIATH IJIaH JEWUCTBUM, paclpenesisTb pPOJau C y4ETOM MHEHUN YYaCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOI paboTHI;

OIICHHBATh KAayeCTBO CBOETO BKJIa/la M KaKJOT0 y4aCTHMKAa KOMaHJbl B OOIIMN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAECU C TMO3UIUU HOBH3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE MOBEJCHHE B PA3IMUHBIX CUTYaIUSX, MPOSIBISTH
TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PeryasituBHble yHUBepcajibHble y4yeOHbIe JeliCTBUA
Camoopranuszanmsi:

CaMOCTOSITENIbHO ~ OCYIIECTBIISITh TO3HABATENFHYIO JESITENbHOCTh B oOJacTu (U3HKU U
ACTPOHOMUH, BBISBIISITH MPOOIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUJIAH pEUIEHUsT pPacuyE€THBIX M KauyeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, ApTYMEHTUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH3a PEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (DOPMHUPOBAHHUIO M TIPOSIBICHHUIO SPYIUIMH B 00nacTh (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.
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CaMOKOHTPOJIb, IMOIIUOHATbHBIN HHTEJIJIEKT:

JaBaThb OLCHKY HOBBIM CUTyalusiaMm, BHOCHUTH KOPPCKTHUBBI B JCATCIBHOCTD,
OLICHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;

BJIAJICTh HABBIKAMH IMO3HABATEIHHOMN pe(IeKCHN KaK OCO3HAHMSI COBEPIIAEMBIX/ICHCTBUN U
MBICJIUTCIIBHBIX ITPOLICCCOB, UX PC3YJILTATOB U OCHOBaHI/If/'I;

WCTOJb30BaTh MPUEMBI pe(IIEKCUU sl OLICHKH CHTYalllu, BHIOOpa BEPHOTOPEUICHHUS;

YMCETb OUCHHUBATHL PHUCKHU M CBOCBPCMCHHO INPHMHUMATL PCIICHUA MO0 MX CHUKCHHUIO,IPUHUMATDH

MOTHBBI M apI'YMEHTHI APYTUX IPU aHAINU3€E PE3YIbTaTOB AESATEIbHOCTH;IPUHUMATH €05, TOHUMAas

CBOM HE/IOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apr'yMEHTHI APYIUX IIPHU aHAJIU3E PE3YJIbTATOB NEATEIbHOCTH; IPU3HABATh

CBOE MpaBo U MPaBo APYTUX HA OIINOKU.

B mnporecce nocTHKeHUs JUYHOCTHBIX PE3YIbTATOB OCBOEHHS IPOrpaMMbl MO (hu3muKe Ass
YPOBHSI CPETHETO O0IIEro 00pa3oBaHus y 00y4JaOIIMXCsl COBEPIIEHCTBYETCS AMOIMOHAIIbHBIN

WHTEJUIEKT, MPEANOIar aroInii

Cc(OPMHUPOBAHHOCTH:CAMOCO3HAHHUS, BKJIOYAIOMIETO CHOCOOHOCTh MOHHMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJIEHUS Pa3BUTHUsI COOCTBEHHOM AMOLIMOHAIBHON c(epbl, ObIThyBEPEHHBIM B
cebe;

CaMOPETYIMPOBAHMUS, BKJIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATh OTBETCTBEHHOCTH 32
CBOE IIOBEJICHUC, CHOCOOHOCTD AIalTUPOBATHCA K SMOIMOHAJIBHBIMU3MCHCHUAM U ITPOSABJIIATH FI/I6KOCTI),
OBITH OTKPBITHIM HOBOMY;

BHYTpeHHeI\/'I MOTHBAaIUU, BKJ'IIO‘-IaIOH_[eﬁ CTPEMIJICHHUE K JOCTHIKCHUIO LCJIU U YCIIEXY, OIITUMU3M,
WHUIUATUBHOCTb, YMCHUEC )IeﬁCTBOBaTB, HNCXO0Os N3 CBOUX BOSMO)KHOCTGIZ;

SMIATHH, BKIIIOYAIOIEH cTOCOOHOCTh MOHUMATh IMOLMOHAILHOE COCTOSIHUE IPYTHX, YIUTHIBAThH
€ro IpH OCYILECTBICHUH OOIIEHHUS, CHOCOOHOCTh K COUYYBCTBUIO U COIIEPEKUBAHUIO;

COLIMANIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTh BBICTPAWBATh OTHOLIEHUSC IPYTUMU
JIOJIbMU, 3a00TUTHCSI, MPOSIBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

INPEJIMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 ki1acce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMECHHM:

JEMOHCTPHUPOBATh Ha MIPUMEPAX POJb U MECTO GU3UKH B (GOPMHUPOBAHMHCOBPEMEHHOW HAyYHOM
KapTUHBI MHpA, B Pa3BUTHH COBPEMECHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOH IEATEIHHOCTH
JIFOJIEH

YUUTHIBATh TPAHUIIBl MPUMEHEHUS HM3YYCHHBIX (U3NYECKUX MOJENel: MarephalbHas TOYKa,
WHEepIMajabHas CUCTEMa O0TCUYETa, aOCOIIOTHO TBEPIOE TEJIO, UACAIBHBIN ra3, MOJICIN CTPOCHUS T'a30B,
YKUJKOCTEH U TBEPIBIX TEJI, TOYCUHBIN JICKTPUUSCKHUH 3apsij] IPH pelieHur (PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3MUYECKUE SABJICHUS (ITPOIECCH) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOH TEOPHUH CTPOCHHUS BEIIECTBA U DJCKTPOJUHAMHUKHU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE MaieHIe Te, JABIKEHUE IO OKPYKHOCTH,
uHepuus, B3auMozelcTue Tei, AudQy3us, OpoyHOBCKOE ABIKEHUE, CTPOCHUE KUIKOCTEH U TBEPIBIX
TeJl, U3MEHeHHe 00bEMa Tel MpH HarpeBaHUM (OXJIAXKICHHWH), TEIUIOBOE PABHOBECHE, HCIApEHUE,
KOH/JICHCALIUsl, IIABJICHUE, KPUCTAIIN3A1Ms, KUTIEHHE, BIAXKHOCTh BO31yXa, TOBBIIICHUE JIaBJICHUS ra3a
IIPU €r0 HarpEBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEX/1Y TapaMEeTpaMH COCTOSIHUA ra3a B U30Ipolieccax,
ANEKTPU3aLUs TeJl, B3aUMOJICUCTBUE 3apAJIOB;

OTIMCHIBATh MEXaHUYECKOE IBMKEHHUE, MCTONB3Ys (DU3MuecKue BETUYHMHBI: KOOpAWHATA, MYTh,
nepeMelnieHne, CKOpoCTh, YCKOPEHHE, Macca Tena, CHIIa, UMMYJIbC Tejla, KUHETUYEeCKas SHEeprus,
MOTEHIIMATbHAS YHEPT UL, MEXaHW4YecKas paboTa, MeXxaHu4YecKasi MOITHOCTh; IIPH OMIHMCAHUU TTPABHIILHO
TPaKTOBaTh (DPU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEJIWYMH, UX OO0O3HAUEHHUs U €IUHUIIBI, HAXOJIUTh
(hopMyITbl, CBSA3BIBAIOIINE TAaHHYIO (DU3MYECKYIO BETUYHUHY C APYTUMHU BEJIMUYNHAMU;
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OTMCBHIBATh M3YUYCHHBIE TEIIOBBIE CBOICTBA TEJ U TEIUIOBBIC SIBJICHUS, UCHOJB3Yys (U3NUECKUE
BEJIMYUHBL: JaBJIIEHUE Ta3a, TEMIEpaTypa, CPEIHsS KMHETHYECKash SHEPIUs XaOTHUECKOTO IBYIKCHHS
MOJIEKYJI, CPETHEKBaJApaTHYHAsi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEpPrus,
paboTa rasza, KO3QQPUIIMEHT MOJIE3HOTO JICHCTBUS TEIJIOBOTO ABUTATEINsI; NMPU ONMUCAHUM MPABUIBHO
TPAaKTOBaTh (DU3NYECKUN CMBICT HCIIOJIB3YEMbIX BEIUYMH, MX 0003HAUCHHS M CeIUHHIIBI, HAXOIUTh
(bopMyIbI, CBSI3BIBAIONINE TAHHYIO (PU3MUECKYIO BETHUUHY C APYTUMH BEITMUNHAM;

ONKCBHIBATh W3YYCHHBIC JIIEKTPHUECKHE CBOMCTBA BEHIECTBA W OJCKTPHUYECKUE SIBICHHSA
(mporieccel), HUCTONB3Ys (DU3MYECKHE BEIWYHHBI: JJICKTPHUECKUH 3apsijl, SJIEKTPHUECKOE TOJIe,
HaNpsHKEHHOCTD TI0JIS, TOTEHIHAN, PAa3HOCTh IMOTECHIHMAJIOB; IPU ONMMCAHUY MPABUIBHO TPAKTOBAThH
(GU3NYECKUH CMBICIT HCIIOJIb3YEMbIX BEIMYMH, WX 0003HAYCHUS W EAWHUIIB; YKa3bIBaTh (HOPMYIHI,
CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEIMYUHY C IPYTUMHU BETHUYMHAMU;

aHATM3UPOBATh (PU3MUECKHE MTPOIIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBIM MTPHHIIUTIBL:
3akoH BceMupHoro Tsrotenus, |, I u 11l 3axonst HetoToHa, 3aK0H cOXpaHEeHUs: MEXaHUYECKON SHEPTUH,
3aKOH COXpPaHEHHS MMITYJbCa, TIPUHIIAIT CYIIEPIIO3UIIMU CHJI, TIPUHITUI PABHOMIPABHUS WHEPIHAIHHBIX
CHCTEM OTCYETA, MOJICKYIISIPHO-KHHETHUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHel KWHETHYEeCKOW JHEPruu TEIUIOBOTO JBIDKCHHS MOJIEKYT € aOCOJIOTHOW TeMIlepaTypoi,
MIEPBHI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS dIIEKTPUIECKOTO 3apsiaa, 3akoH KymnoHa, mpu sToM
pa3nuyaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA, €0 MAaTeMaTHUECKOE BBIPAKEHHUE U YCIIOBUS (TPaHHUIIBI,
o0yacTi) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMITBI JICHCTBHS MAaIllWH, TPUOOPOB M TEXHUYECKHUX YCTPOWCTB;
pa3nuyaTh yCIOBHs UX O€30MaCHOTO UCTIOIB30BaHMs B TIOBCETHEBHON YKH3HM;

BBITIOJTHATh  OKCTIEPUMEHTBI 10 HCCICOBAHUIO (U3WYECKUX SIBICHWH U TPOILECCOB C
UCIOJIb30BAHUEM IPSAMBIX, 1 KOCBEHHBIX U3MEPEHUH, IIPU 3TOM (OPMYIHUPOBATE IPpOoOIEMy/3a1auy U
TUTIOTE3y y4eOHOTO DJKCIMEPUMEHTa, COOMpaTh  YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYITUPOBATH BBIBOIBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHbIE M3MEPEHMs (PM3NYECKUX BEJIMYUH, NPU 3TOM BBIOMpATh
ONTUMAJIbHBIA CIOCOO M3MEpPEHMs] M MCIOJIb30BaTh HM3BECTHBIE METO/bl OLEHKH MOIPEHIHOCTEN
U3MEPEHMUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXJTy (PU3MUECKUMH BEIMYMHAMU C MCIIOJB30BAaHMEM IPSIMBIX
U3MEpPEHUH, MpH OSTOM KOHCTPYMpPOBAaTh YCTAHOBKY, (HUKCHpPOBAaTh pE3yJIbTaThl IOJIy4YCHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BHJE TaONUIl U rpaduKoB, AeaaTh BBIBOJABI 10 pe3yiabTaTaM
HCCIIEI0BAHUS;

coOuoarh MpaBuia 0€30MacHOrO TpyZJa IpH MPOBEACHUU MCCIEJOBAaHUN B paMKax yueOHOro
JKCIEPUMEHTa, Y4e€OHO-UCCIENOBATEIbCKOW M  IPOEKTHOM  JIEATEIBbHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOICTB U J1aGOPaTOPHOIO 000PYAOBAHUS;

pemaTh pacu€THbIE 3a/laud C SIBHO 3aJaHHOM (pu3nyeckoil MOJenblo, MCHOJb3yd (U3NYecKue
3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3aJjauil BBIOUpPATh

(U3MUECKYIO MOJIEINb, BBIICTATH (PU3UUECKHE BEIMUUHBI U (OPMYJIBI, HEOOXOAMMBIE sl €€ peleHus,
MPOBOJNTH PAaCUYETHI U OIICHUBATh PEAIbHOCTh MOTyYEHHOTO 3HAYECHUA(PU3NIECKON BETHYHHBL;

pemiath KayeCTBEHHBIC 33/1a4d: BBICTPAaUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO IICTIOYKY
paccyXJeHUH ¢ ONOpoi Ha U3ydYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKHE SBICHUS;

UCIOJb30BaTh MPH PELICHUN Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH IS
MOMCKA, CTPYKTYpPUPOBAHUS, WHTEPIpPETAlMM W TPEACTaBICHUS YUeOHOH M Hay4HO-TIOMYJISPHOM
MHGOPMALUK, MOJYYEHHOW U3 pa3IMYHbIX MCTOYHUKOB, KDUTUYECKH aHAJIM3UPOBAThH IOJydaeMYIO
HH(pOpMaIINIO;

IPUBOJAUTH NPUMEpPHl BKIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOBB pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU UTEXHOJIOTHH;

UCIOJb30BaTh TEOPETUUYECKHE 3HAHMSA MO (U3MKE B IOBCETHEBHOH >KHU3HHU IS 0OecreueHHs
0€30MacHOCTH NpH OOpaIlleHHHu ¢ NpuOOpaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JUIS COXpPaHEHUS
3JI0POBBSI U COOIIIOJICHHUSI HOPM PKOJOTMUYECKOTO IOBEJCHUS B OKpYXKAIOILeH cpesie;

paboTaTte B TpymnIe C BBIIOJIHEHHWEM pAa3JIMYHbIX COLMAJBHBIX pOJIEH, MIaHUPOBATH PabOTy
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Ipyibl, padiuOHAJIbHO pacCIpCaciiaThb O6H3aHHOCTI/I U IUIaHUPOBATH ACATCIIbBHOCTL B HECTAHAAPTHBIX
CUTyalluiX, aICKBAaTHO OLCHHUBATH BKJIa[] KaXI0Tro U3 YYaCTHUKOB TIpPyHIlbl B PCHICHHUC
paccMaTpuBaeMoil MpoOIEMBI.

OcHoBHast 00pa3oBaTenbHas MporpaMma CpeHero oduero oopazoBanus
MAQOY COII Ne40 r. Tomcka

K xonmy o0y4yenns B 11 Kiacce mpeaMeTHbIE pe3ylibTaThl Ha 0230BOM YPOBHE JOJKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTD Yy OOYJArOIINXCS YMEHUN:

JIEMOHCTPUPOBATH HA MPUMEPAX POJb U MECTO (U3UKHU B (POPMHUPOBAHMHCOBPEMEHHON HAYYHOM
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IMPAKTUUYECKON AEATEIbHOCTH
JIO/IEH, IIETTOCTHOCTh M €JMHCTBO (PU3MUECKON KapTUHBI MHPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS U3Y4EHHBIX (PU3MUECKUX MOJIENICH: TOUCUHBIN AIEKTPHUCCKHI
3apsij, Jy4 CBETa, TOYCUHbII UCTOYHUK CBETA, sIEpHAsi MOJENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO
sJipa MpU pelIeHNH PU3NIECKUX 3a7a4;

pacrio3HaBaTh (uU3MYecKue SBJICHHUS (TIPOIeCChl) M OOBSACHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKN U KBAHTOBOM (DM3MKM: DIIEKTpUUECKas IPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MATHUTHOE JIEUCTBUS TOKA, B3aUMO/IEHCTBUE MarHUTOB, 3JEKTPOMAarHUTHas WHAYKLUSA,
NeCTBHE MAarHUTHOTO TOJS Ha MPOBOJHMKC TOKOM M JIBWXKYUIMICS 3apsijl, AJIEKTPOMAarHUTHbHIE
KojeOaHuss M BOJIHBI, NPSIMOJMHEHHOE paclpoCTpaHEHHE CBEeTa, OTpakeHUe, MpeoMIICHHE,
uHTepdepeHus, Tudpakius U Nojaspu3alnus cBeTa, JUCIEPCUsl CBETa, (POTOIEKTPUUECKUN IPPeKT
(boToapdexT), cBeTOBOE MAaBICHHE, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa aToma BOJOPOJaA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJll0aKTUBHOCTE;

ONKCHIBaTh HW3YyYEHHBIE CBOWCTBAa BELIECTBA (DJIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYI0 TPOBOAMMOCTh pPAa3IMYHBIX CpEeA) M DJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCIOJIb3YS (PU3UYECKHE BETUYMHBI: SJIEKTPUUYECKUIN 3aps]l, cujla TOKa, DJIEKTPUUECKOEe HaNpshKeHUeE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh MOTEHLHMAJOB, AJIEKTPOJBIKYIIAS CHila, paboTa TOKa,
WHIYKIHAS MarHUTHOTO TMouist, cuia Amnepa, cuia JlopeHia, MHIYKTUBHOCTb KaTyLIKH, SHEPrus
AIIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, IEPHO/] U YaCcTOTa KoJieOaHMil B Koyie0aTeIbHOM KOHTYpE, 3aps
U CHJIa TOKa B Ipoliecce TapMOHUYECKUX AJIEKTPOMArHUTHBIX KosieOaHUl, OKYCHOE pacCcTOsSHUE U
ONTHUYECKAsl CUJIa JIMH3bI, PU OTMHMCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIHOJIb3YEMbIX
BEJIMYMH, UX 0003HAYECHMs] U €AUHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIINE NAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTUMH BEIUYUHAMY;

OTHCHIBATh M3yYEHHbIC KBAHTOBBIC SIBICHUS U MPOIECCHI, MCIONB3Ys (DU3MUYECKUE BEITUYHHBIL:
CKOPOCTbH 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTUAN UMITYJIbC (DOTOHA, TEPHO/T
MOJIypacnaa, JHEPrusi CBS3H aTOMHBIX SJEP, IPU ONUCAHUUTIPABUIIBHO TPAKTOBATH PU3NUYECKHI CMBICTT
UCI0JIb3YEMbIX BEJIMYUH, UX 0003HAUCHUS USUHUIIBI, YKa3bIBaTh (POPMYIbI, CBS3bIBAIOLINE JAHHYIO
(bu3MYECKYI0 BEIWYHHY C IPYTMMH BEJIMYUHAMU, BBIYUCIATH 3HaYCHHE (PU3NUECKON BEIHMYUHBI,

aHAJIM3UPOBATh GUZUYECKUE MPOIIECCHI U SIBIICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBIU TPUHITUIIbL:
3akoH OMa, 3aKOHBI MOCJIE0BATEILHOTO U MAPAIIEIBHOTO COSTMHEHHS IPOBOTHUKOB, 3aKOH [[Koymsa—
Jlenia, 3aK0H AJIEKTPOMATrHUTHOU MHTYKIIMH, 3aKOH MIPSIMOJIMHEMHOTO paCpOCTPAHEHUS CBETA, 3aKOHBI
OTpaXKeHMsI CBETa, 3aKOHBI MPEJIOMJICHHs CBETa, ypaBHeHHe JDWHIITeHHa s (oTodddekra, 3aKoH
COXpPaHEHUS PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHHUSI AIIEKTPUIECKOTO 3aps/a, 3aKOH
COXPAaHEHUSI MaCCOBOI'0 YMCJIIa, MOCTYJIaThl bopa, 3aKOH paoakTUBHOIO pacmazia,lipyu 3TOM pa3indarb
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €M0 MAaTEMAaTUYECKOE BbIPA)KEHUE U YCIOBHUS (IPaHHIIbL, 00JIACTH)
IPUMEHUMOCTH;

OTIPEEIIATh HAIllpaBJICHWE BEKTOpa HMHIYKIMM MAarHUTHOTO TIIOJISI NPOBOJHUKAC TOKOM, CHJIBI
Awmnepa u cunsl JlopeHna;

CTPOMTH M OIKCHIBATh U300pa’keHHe, CO3/IaBaeMO€ MIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMIOJIHATE  OKCIEPUMEHTHI 110 HCCIEJOBAaHUIO (U3MYECKHX SBJICHUH U TPOLIECCOB C
HCIOJIb30BAHUEM NPSAMBIX, 1 KOCBEHHBIX U3MEPEHUIN: MTPH 3TOM (popMyIHpoBaTh npodiemy/3agauy Hu
TUMOTEe3y y4yeOHOro OSKCIEpUMEHTa, COOMpaThb  YCTAHOBKY W3 MPEJIOKEHHOTO 000pyNOBaHMS,
MIPOBOJIUTH OTBIT U (POPMYIHUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBbIE M3MEpPEHMs (PU3NYECKUX BEIUYMH, NMPU 3TOM BBIOMpAThH
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ONTUMAIILHBIA CIIOCOO M3MEpPEHHsT M HCIOJIb30BaTh HM3BECTHBIE METOJAbl OLIEHKU IOTPEUIHOCTEH
U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCHMOCTH (PU3WYECKUX BEIMYMH C MCIIOJIb30BAHUEM HPSMBIX U3MEPEHHI: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI MOJYICHHON 3aBUCUMOCTH (PU3HUECKUX
BEJIMYUH B BUJIE TaOIUI] U TPAPHKOB, AETaTh BEIBOJBI MO PE3YJIbTATaM HCCIIEOBAHUS;

OcHoBHast 00pa3oBaTenbHas MporpaMma CpeHero oduero oopazoBanus
MAQOY COII Ne40 r. Tomcka

coOmoaaTh mpaBmia 0e30MacHOro TpyJa MpH MPOBEACHUU HMCCICIOBAHUN B paMKax yueOHOTO
OKCTIIEPUMEHTa,  Y4eOHO-UCCIEeNOBATEIbCKOW H  MPOEKTHOH  JESTEIBHOCTH C HCIOJIb30BAaHUEM
M3MEPHUTENBHBIX YCTPOICTB U 1aOOPAaTOPHOTO 00OPYAOBAHUS;

pemaTh pacu€THHIE 3a/a4d C SBHO 3aJaHHON (PU3MYECKOW MOJEINbI0, MCIONB3yS (U3NUYEeCKUe
3aKOHBI U IPUHIUIIBI, HA OCHOBC aHaJIM3a YCJIOBHA 3aJa4n BI)I6I/IpaTI> q)HSI/IquKyI-O MOACIb, BBIACIATH
(dbu3uvecKue BeTMIUHBI U OPMYIIbI, HEOOXOUMBIE JITIsie€ pelIeHus!, MPOBOIUTh PAcUEThl U OTIECHUBATH
peabHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BEITUUYHHBI,

pemiaTb KA4YC€CTBCHHBLIC 3aJadu: BBICTpauMBATb JIOTHYCCKH HCIPOTHUBOPCUMUBYIO MLCIIOYKY
pacCy>XJIeHUM C OMOPON Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKUE SBIICHUS;

HCIIOJIB30BAaTh IMPU PCIICHHUN y‘~I€6HI>IX 3a1a4 COBPEMCHHBIC HHq)OpMaHHOHHBIe TEXHOJIOTHUU OJISA
MOUCKA, CTPYKTYPHUPOBAHHUS, WHTEPIPETALUU U MPEACTaBICHUS Y4eOHOW M HAay4YHO-TIOMYJISIPHOM
nH(pOpMaIK, MOJYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KDUTHUECKU aHAIU3UPOBATh MOIY4aeMYIO
nH(pOpMaLHIO;

00BACHITH IMPUHIIUIIBL }ICP'ICTBHSI MalInH, HpI/I60pOB U TCXHUYCCKUX yCTpOfICTB, pas3indaTb
yCIIOBHUS WX O€30MaCHOTO MCIOJIb30BaHUS B IOBCEAHEBHON KHU3HU;

MPUBOJUTh IpPHUMEPHl BKJIaJa POCCHUMCKMX U 3apyOEKHBIX YUEHBIX-(DM3UKOBB Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPY)KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKUU TEXHOJIOTHI;

HCI0JIb30BAaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B TMOBCETHEBHOW >KU3HU i 0OecredeHus
0€30MacHOCTH TpHU OOpamieHuH ¢ MpUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMHM, JUISI COXpaHEHUs
310pOBbSI U COOTIOACHUSI HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKPYKAIOIIEeH cperie;

paboTaTh B TpYIIE C BBINOJHEHUEM pA3IUYHBIX COLMAIbHBIX pPOJIEH, IUIaHUPOBATH PaboTy
TPYIIIbI, PAllMOHATIBHO PACHpPEeNiaTh OO0S3aHHOCTH U TUIAHUPOBATh JESTENbHOCTh B HECTaHAAPTHBIX
CUTyallsiX, aJEeKBaTHO OILIGHMBATh BKJIAQJ  KaXJOr0 M3 YYAaCTHUKOB TpPYHNbl B peEIICHHE
paccMaTrpuBaeMoil mpooOIEMBl.
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10 KJIACC
HaumenoBanue
No KommuectBo OcHOBHBIE BUABI AEATEALHOCTH
paszesoB U TEM [TporpammHOE coneprkanme
n/m 4acos o0yyarouxcst
yueOHOro mpeaMera
Pasznen 1. ®usuka u MeTOIbI HAYYHOI O NO3HAHUA
1.1 | ®usuka u MeToabl 2 ®usnka — Hayka O MpHUPOJE. N3ydeHne HayYHbIX (AMIOUPUUYECKUX U
Hay4HOTO TIO3HAHUS Hayunple wmeToApl TO3HAHUSA TEOPETUIYECKUX) METOIOB TIO3HAHUS
OKPYXKAIOIIEro MUPA. OKPYKaIOIIEero MUpa.
Ponb skcriepuMenTa u Teopun OOcyK1eHre TpaHuIl TPUMEHUMOCTH
B MPOILIECCE TIO3HAHUS TPUPO/IBL. (bU3NYECKNX 3aKOHOB U TEOPUH.
DKCIEPUMEHT B (PHU3HKE. PaboTa B rpymrie 1mo moaroToBke
MonaenupoBanue GU3NIECKUX KOPOTKHX COOOIIEHHH O POJIU U MecTe
SIBJICHHH | miporieccoB. Hayunsbie (hu3nKH B HayKe M B IPaKTHYECKOI
runote3sl. Duznueckue 3aKOHbI U ACATC/IbHOCTH JIFOACH.
Teopun. [ paHUIIbEI IPUMEHUMOCTH JlemoHCTpaIys aHAJIOTOBBIX U HU(PPOBBIX
(1)I/I?>I/ILIGCKI/IX 3aKOHOB. HpI/IHI_[I/IH HU3MEPUTECIIbHBIX HpI/I60p0B,KOMHBI-OTCpHBIX
COOTBETCTBHSI. HAaTYUKOB.
Ponb 1 MecTo GpU3MKH OcBoeHUEe OCHOBHBIX MPUEMOB PabOTHIC
B ()OPMHPOBAHUU COBPEMEHHOM 1uQpoBoii 1aboparopueit mo Gpusnke
Hay4YHOU KapTHUHBI MUDA,
B IPAKTUYECKOMN JIEATEITILHOCTH JIFOJICH
Hroro no pazneny 2
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Pasznea 2. Mexanuka
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2.1

Kunemaruka

5

Mexanndueckoe JBMKCHUE.
OTHOCHTEIBLHOCTh MEXaHHYECKOTO
nekenud. Cucrema oTcyéra.
Tpaexropus.

[lepemenienue, ckopocThb (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTE€pUATIbHOM TOYKH, UX
MPOEKIIUN Ha OCH CUCTEMBI
koopauHar. CiioxeHue

MEepEMENIEHUN U CI0KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE M pABHOYCKOPEHHOE
NPSAMOJIMHENHOE JIBUKECHUE.

I'paduku 3aBUCHUMOCTH KOOpPJIMHAT,
CKOpPOCTH, YCKOPEHHUS, TYTH U
MepeMeIeHUs MaTepUAIbHON TOYKHOT
BPEMEHHU.

CBoboaHOE asicHuEe. Y CKOpEeHUE
CcBOOOIHOTO MaZeHuUs.
KpuBonuneliHoe IBH>XEHUE.
JBr>keHre MaTepraibHOM TOUKH 10
OKPY>KHOCTH C TIOCTOSIHHOM ITOMOTYJIIO
CKOpOCThI0. YTJIOBas

CKOPOCTb, JIMHEMHAs1 cKopocTh. [lepuoa u
4acToTa 0OOpaIleHHUS.
LlenTpocTpeMHUTENIBHOE YCKOPEHHE.
TexHuueckue ycTpoucTea u

[IpoBeneHue FKCIEpUMEHTA: U3yUCHUE
HEPaBHOMEPHOTO JABMXEHUS C IEJIIO
OIpe/ieNICHUsI MTHOBEHHOMN CKOPOCTH;
MCCJIEI0BAaHUE COOTHOIICHUS MEXTY
MyTSIMU, TIPOUICHHBIMU TEJIOM

3a MOCJIeI0BATENbHBIC PABHBIE
MPOMEXKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBMYKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO;
W3y4YeHUE ABUKEHUS MIapHKa B BI3KOU
KUJKOCTH; U3YUYCHHE JIBFXKCHUS Tela,
OpOILIEHHOTO FTOPU3OHTANIBHO.
OO0bsicHEeHE OCHOBHBIX TTPUHITUTIOB
JIEACTBUSI TEXHUYECKHUX YCTPOMCTB, TAKMX
KaK: CIIUJIOMETP, IEMHbIE U peMEHHbBIE
nepesavyy IBUKEHUS; U YCIOBUN UX
0€301acHOTO UCTOIb30BaHUS B
IIOBCEIHEBHOU

JKU3HU.

Pemenue pacuéTHbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHHEM OCHOBHBIX (POPMYIT
KUHEMaTHUKU.

[TocTtpoenne u aHanmu3 rpapuKoB
3aBUCHUMOCTEN KHHEMaTUYEeCKHX
BEJIMYUH OT BpEMEHU

JUIsl pPABHOMEPHOTO
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IIPAKTUYECKOE TIPUMEHEHHUE:
CIIUOMETD, ABMKEHUE CHAPSIOB,
LICITHbIE U PEMEHHBIE TIEpe1adu

¥ PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBYDKCHUSI.

Pacnio3naBanue pU3nM4ecKUX SABJICHUNB
Y4EOHBIX OTBITaX U OKPYKAIOIIEH KU3HH:
paBHOMEpPHOE U

PAaBHOYCKOPEHHOE MPSMOIMHENHOE
JIBIKEHHE, CBOOOIHOE TTaJeHue Tell,
JBW)KEHUE TT0 OKPY)KHOCTH.

Onucanne MEXaHMYECKOTO JIBIKEHHUS C
UCTIOJIb30BaHUEM (PH3MYECKHUX BETNYHH:
KOOp/WHATA, MyTh, IEPEMEIICHNE, CKOPOCTb,
yckopenue. PaboTa B rpymnmnax npu
TUTAHUPOBAHHUH, TPOBEICHUH H
MHTEpIpPETallUU PE3yJIbTaTOB ONBITOB U
aHaJIU3€ JONOJHUTENbHBIX HCTOUHUKOB
uH(popMaIuu 1Mo Teme
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2.2

JnHamuka

7

[Ipunnun oTHOCcHUTENbHOCTH [ ammiies.
IIepssiii 3ak0oH Hbrotona. HepuuanbHbie
cucreMsl oTcuéra. Macca tena. Cuia.
[IpuHnun cynepnosunuu cui. Bropon
3akoH HproToHa [u1s1 MatepuanbHON
TOYKH.

Tpernii 3akoH HeroTOHA 1151
MaTepUaIbHbIX TOUEK.

3aKOH BCEMUPHOIO TSATOTEHHUSL.

Cuna tsxecru. [lepBas

KOCMHUYECKasi CKOPOCTb.

CpaBHeHuE Macc B3aUMO/IEHCTBYIOIUXTEIL.
N3yyeHune 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
nedopmaluu; CpaBHEHUECHIT TPEHUSI TIOKOS,
Kady€HUA U

CKOJIbXKCHUA.

OO6vbscHenne HeBecomocTH. [IpoBenenue
HKCIIEPUMEHTA: HCCIICAOBAHNE 3aBUCUMOCTH
CHUJI YIIPYTOCTH, BO3HUKAIOLIUX B IPYKUHE
U pE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.Bec
Tena.

Tpenue. Buasl Tpenus (mmoxos,
CKOJIbYKEHUSI, KAUeHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHS CKOJIBKEHHS M CHUJIa

Cuia COIIPOTUBJICHUS ITPU ABHUKCHUHN
TEJIa B XKUJAKOCTHU UJIU rase.
[MoctynaTensHOE M BpamaTeIbHOE
JBIDKEHHUE a0COIFOTHO TBEPIOTO TeJa.

paBHOBECHS TBEPIOTO TEJIA.
TexHuueckue ycTpoiicTsa u
IIPaKTUYECKOE IPUMEHEHHUE:
NOJIINITHUKY, IBHKCHUE

HCKYCCTBEHHBIX CITYTHUKOB

Tpenust nokosi. Koapduiment tpenus.

MoMeHT cHiIBl OTHOCHUTEILHO OCH
BpameHus. Ilnedo cunbl.  YcnoBus

nedopMaluu; U3ydeHue TBHKECHUS
OpycCKa 1o HaKJIOHHOM TJIOCKOCTH;
UCCJICIOBAHHE YCIOBUI PaBHOBECHS
TBEPAOIO Tejla, UMEIOLIEr0 OCh
BpAIICHHUSI.

O0bsicHenne ocoOeHHOCTEN
PaBHOMEPHOTO M PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBMYKCHHSI, CBOOOTHOTO
MaJCHUS TEJ, IBWKCHUSIIO OKPY>KHOCTH HA
OCHOBE 3aKOHOB HbroTOHA, 3aK0HA
BCEMHUPHOTO TATOTCHUS.

OOBsSICHEHNE OCHOBHBIX TIPHHIIUITOB
JICHCTBUS TIOIIIMITHUKOB U X
MPAKTHIECKOTO IIPUMEHEHHUS.
OObscHeHre IBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacuéTHbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOBH
dbopMyn AMHAMUKH.

Pacno3naBanue ¢puznuecKkux sSBJICHUNB
yueOHBIX OMBITAX U OKPYKAIOIIEn
JKU3HU: UHEPLIUSA, B3aUMOICHCTBUE TETI.
Ananu3 GU3NYecKuX MpoLeccoB U
SBJIGHUH C UCIOJIb30BaHUEM 3aKOHOB U
MIPUHIIMIIOB: 3aKOH BCEMUPHOTO
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tarotenns, I, II m III 3akomsr HrroTOHA,
MNPUHIMUIT  CYNEPHNO3UUMU  CHJI, [PUHIIUI
PaBHOIIPABHOCTH MHEPUHUAIbHBIX

CUCTEM OTCUETa
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2.3

3aKOHBI COXpAaHEHUS B
MCXaHUKE

6

NMnynec maTepuanbHON TOUKHU (Tena),
CUCTEMBI MaTepUaIbHBIX TOUYEK. Mmmynbe
CWJIBI U U3MEHEHUEUMITYJIbCa Teja. 3aKOH
COXpaHEHHUs UMITyJibca. PeakTuBHOE
nBrkenue. Padbora crisl. MOIIHOCTE
CHUJIBI.

Kunernueckas sneprus

MaTepuaibHOU Touku. Teopemaod
WU3MEHEHNU KHHETUYECKON SHEPTUH.
[TorenumansHas 3HEPTHUSL.
[ToTennmanpHas sHEPTHUs YIPYro
ne(OpMUPOBAHHOMN MPYKUHBI.
[TorenumansHas sHEPTUS TENA

BOJIM3M MOBEPXHOCTH 3EMIIH.
IToTennuanbpHEIE U

HENOTEHIAIbHbIE CUIIbL. CBSA3b

paboTHI HEMOTEHIIUAIBHBIX CUJIC
M3MEHEHHEM MEXaHUYECKOW SHEPTUU
CUCTEMBI TeJI. 3AKOH COXPAHECHHUS
MEXaHUYECKOU DHEPTHUH.

Ynpyrue u Heynpyrue

[TpoBeneHue SKCIIEPUMEHTA: N3yUCHHE
a0COJIFOTHO HEYNPYTOTo yaapa

C MIOMOIIBIO ABYX OJWMHAKOBBIX HUTAHBIX
MasTHUKOB; HCCIICIOBAHUECBSI3H PaOOTHI
CHJIBI C U3MEHEHHUEM MEXaHUYEeCKOU
SHEPTHUH Tela

Ha MIPUMEPE PACTSHKEHUST PE3HHOBOTO

KIyTa.
Onenka aOCONIOTHBIX U OTHOCUTEJBHBIX
MOTPEIIHOCTE  U3MEepeHMH  (U3NYECKUX
BEJIMYMH.

Pemienue pacy€THbIX 3a7a4 C IBHO
3aIaHHON (PU3UIECKOI MOJIEITBIO

C YCIOJIL30BAHNEM OCHOBHBIX 3aKOHOBH
(dbopMyJT IMHAMHUKH M 3aKOHOB COXPAHCHHS.
Pemrenue KkauecTBEHHBIX 3a7a4

C OTIOPO¥ Ha U3ydCHHBIC B pa3zeiie
«MexaHHKay 3aKOHBI, 3aKOHOMEPHOCTUH
(bu3HYeCKUE STBJICHHMS.

Onucanne MEXaHHYECKOTO JABHMIKEHHS C
HCII0JIb30BaHNEM (PU3NYCCKUX BEIIMYMH:
UMITYJIbC TeJIa, KHHETHYECKast SHEPTHs,

29



OcHoBHast 00pa3zoBaTenbHas MporpamMma CperHero oonero oopazoBanus

MAOQOY COII Ne40 r. Tomcka

r@ == PepepancHbii
locynapcTBEeHHLIA
O6pa3zoBaTensHLIA

'J CTAHDAPT

CTOJIKHOBEHHUSI.
TexHuueckue ycTpoucTea u
IIPAaKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOIIEP, PYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET

MOTEHLIMAJIbHAs SHEPrUsl, MEXaHUYECKast
paboTta, MexaHUYEeCKasi MOIIIHOCTb.

Ananmu3 (U3NYECKHUX MPOLIECCOB U

SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHHUS MEXaHUYEeCKOU SHEPruH,

3aKOHA COXPaHEHUsl UMITYJIbCA.

OObsicHEeHE OCHOBHBIX MTPUHITUTIOB

JIEHCTBUS 1 TIPAKTUYECKOTO MMPUMEHEHUS
TEXHUYECKUX YCTPOUCTB,TAKUX KaK:

BOJOMET, KOTIED,

MIPYKWHHBIN TUCTOJIET.

OObscHEeHHE JBUKEHHUS DPAaKeT C OIMOpoH Ha
M3yYeHHble (pU3MYecKUe BEIMYMHBI U 3aKOHBI
MEXaHUKH.

Hcnonb30BaHue npu MOArOTOBKE

COOOIIEHN O TPUMEHEHUH 3aKOHOB

MEXaHUKH COBPEMEHHBIX

MH(OPMALMOHHBIX TEXHOJIOTUH JIIs

MOMCKA, CTPYKTYPUPOBAHUS,

UHTEPIIPETALMH U IPEJICTaBICHUS
uH(pOpMaLIUY, KPUTHUECKUN aHAIIN3
nosydyaemoit undopmarmu [Iposenenue
KOCBEHHBIX U3MEpPEHU M, UCCIeA0BaHUN
3aBUCHUMOCTEHN (PU3NYECKUX BEIUYUH,
MpoBepKa

IIPEUI0KEHHBIX TUIIOTE3
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3.1

OcHoBBI
MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU

9

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-

KHHETUYECKOM TCOPHU U UX OIBITHOC

obocHoBanue.bpoyHOBCKOE ABMKEHUE.

Huddysus.  Xapakrep IABIKECHUS
B3aUMOJCUCTBUSI  YaCTHII
Mojenu cTpoeHus Ta3oB,
KUJKOCTEN U TBEPABIX TEN U
00BICHEHHE CBOMCTB BEISCTBA
Ha OCHOBE dTHUX MoJeneil. Macca u
pasmepsl MoJieky. KommdecTBo
BemectBa. [locrossaHas ABoraapo.
TermmoBoe paBHOBECHE.
TemmepaTtypa u €€ u3MepeHue.
[IIxaia remneparyp Llenscus.
Mogens naeanbHOTO rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKO
TEOPUH HICATHHOTO rasa.
AOcoroTHas TeMIiepaTypa Kak Mmepa
CpeaHel KHHETUYECKOM dHEPruun
TEIJIOBOI'O ABMKCHHUS YaCTHI] T'a3a.
[lIxana remneparyp KeiapBuna.
I"a30BbI€ 3aKOHBI. YpaBHEHUE
MenaeneeBa—Kianeiipona.

3akoH /lansrona. M3onpoueccsl

u

BC€IICCTBA.

IIpoBeneHue sKCrIepuMeHTa:

OIIPEJCIIEHNE MACCHI BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN
00bEMa KOMHATBHI, IaBJICHUSIN TEMIIEPATYpPbl
BO3JlyXa B HEH; UCCIECIOBAHNE 3aBUCUMOCTH
MEXKy ITapaMeTpaMu COCTOSHHUS

pa3pekeHHOoTorasa.
Onenka aOCONIOTHBIX H  OTHOCUTEJIBHBIX
MOTPEIIHOCTE  M3MEepeHud  (pU3M4ecKux
BEJIMYMH.

OOBsICHeHNE OCHOBHBIX TTPHHIIAIIOB
JeiicTBuil TepMoMeTpa u 6apomerpa u
YCIIOBUH X 0€30MTaCHOTO UCTIOJIH30BaHUS B
MMOBCETHEBHOM

KU3HU.

PacniosnaBanue ¢puzndecKkux sBICHUNB
y4eOHBIX OMBITaX U OKPYXKaIOIeH KU3HU:
muddy3usi, O(pOyHOBCKOE JBUKEHUE.
OnucaHue TEIJIOBBIX SIBJICHUM C
UCIO0JIb30BaHUEM (U3NYECKUX

BEJIMYMH: JaBJIEHUE ra3a, TeMIeparypa,
CpeIHsisl KUHEeTHYecKasi SDHepPTUsl
Xa0TUYECKOTO TBUKCHHS MOJIEKYT,
CpeIHEKBaIpaTUYHas CKOPOCTb
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B NACAJIBHOM I'a3€ C IIOCTOSHHBIM
KOJINYECTBOM BEIIECTBA.
I'paduueckoe mpeacraBieHune
M30IIPOIIECCOB: H30TEPMA, H30XO0DPa,

u3o0apa.
TexHuueckue  ycTpoucrBa |
IPAKTHYECKOE IIPUMEHEHUE:!

TepMOMETDP, OapoMeTp

MOJIEKYIL.

Ananmu3 (U3NYECKHUX MPOLIECCOB U
sIBIICHHH ¢ ucnonb3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOM SHEPTUH TEIIOBOIO
JIBIKEHUSI MOJIEKYIT C a0COTIOTHOM
TEMIIEPATYpPOH.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKOI MOJIETBIO

C MCIIOJIb30BaHHEM OCHOBHBIX
nosioxkeHuid MKT, 3akoHoB u hopmyn
MOJIEKYJISIpHON (DU3UKH.

Pabota B rpynnax npu riaHUpOBaHUH,
IPOBEICHUH U UHTEPIPETALUN PE3YJIbTaTOB
OTIBITOB U aHAJIN3€ JOMOJHUTEIbHBIX
UCTOYHUKOB

uH(popMaIuu 1Mo Teme

34



OcHoBHas 00pa3oBaTebHAs TPOrpaMMa CpeTHero ooIero oopa3oBaHus
MAOQOY COII Ne40 r. Tomcka

r@ == PepepancHbii
locynapcTBEeHHLIA
O6pa3zoBaTensHLIA

'J CTAHDAPT

3.2

OCHOBBI
TEPMOIMHAMUKHA

10

TepmoanHaMu4eckas CucTeMa.
Bnyrpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHHUSI.

KonuuecTBo TemnoTs! u padoTa.
BryTpeHHs sHEPrUst 0JHOATOMHOTO
UJeaJbHOTO ra3a. Buael teruionepenayu:
TEIIONPOBOJHOCTh,KOHBEKIINS,
W3JIy4eHue. Y nejibHas

TEeIUIOEMKOCTD BEIIECTBA.

IIpoBeneHue  sKclepUMEHTAa:  U3MEPEHHUE
YEIbHOM TEMI0EMKOCTH BEILIECTBA.

Onenka aOCONIOTHBIX W OTHOCUTEJIBHBIX
MOTPENIHOCTeH  W3MEpeHu  pu3muecKux
BEJIMYHH.

W3ydenune mojienelt mapoBoil TypOUHBI,
JIBUTATENsl BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUraTelIsl.

OObscHEeHNEe NIPUHLUIIOB JIEHCTBUS U

ycIoBUi 0€30MacHOrO UCIIOIb30BaHUS
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KonunvecTBo TemnoTsl

IIpU TeIUIonepeaye.

[Tonstue 06 agnabaTHOM TIpoIECCe.
[IepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHnne nepBoro 3aKoHa
TEPMOJIMHAMHKH K H30IPOLIECCaM.
I'padmueckas unTepnperanus padboTs
rasa.

BTopoii 3aK0OH TepMOIMHAMUKH.
HeobpaTumocTs npoiieccoBB
MIPUPOJIE.

Tennossie mamuHbl. [IpuHIIATIBI
NEMCTBUS TETIOBBIX MAIIUH.
[IpeobpazoBanus SHEPTUKB
TEIUIOBBIX MaIIMHAX.
KoaddumuenT nonesnoro aercTpus
TEIJIOBOM MaIlVHBI.

[uxi KapHo u ero ko3 duiment
M0JIE3HOTO JACHUCTBUA.
DKOJOTHYECKHE MPOOIEMBI
TEIIOPHEPTETHKH.

TexHuuyeckue ycTpomcrasa u
MPAKTHYECKOE IPUMEHEHHE:
JBUTATENh BHYTPEHHET0 CTOPAHUS,
OBITOBOM XOJIOIUIbHUK,
KOHIHUILIOHED

B IIOBCEJHEBHOM JKU3HU JBUTATEIIs
BHYTPEHHETO  CropaHusi,  OBITOBOTO
XOJIOJWJIBHUKA, KOHIUIIUOHEDPA.

Onucanye CBOMCTB TE€l M TEIUIOBEIX

SIBJIEHUM C UCHOJIb30BAHUEM
(bu3NYeCKUX BEJIMYUH: JIaBJICHUE ra3a,
TEeMIIepaTypa, KOJHYECTBO TEIUIOTHI,
BHYTPEHHSIS SJHEprusi, paboTa rasa.
Pemenue pacuéTHBIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKOI MOJIEITBIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(bopMysT MOJIEKYISIPHOM (PU3UKHU U
TEPMOTTHAMHKH.

Pemenne kauecTBEHHBIX 33124

C OIOpOil Ha M3yYEHHBIE B pa3zeine
«MounekynsipHas (pu3nka u
TEPMOIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (U3NYECKHE
SIBJICHUSL.

Pabora B rpynnax npu aHanuse
JOTIOTHUTEIbHBIX HCTOYHUKOB
uH(pOpMaLIUU TIO TeMe
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3.3

ArperaTHble

COCTOSIHUS BELIECTBA.
@da30BbIE NIEPEXOJIBI

5 [Tapoo6Opa3zoBanue 1 KOHACHCAIHS.
Hcnapenne n kunenue.
AOCOJTIOTHAs! U OTHOCUTEIbHAS

3aBUCHUMOCTD
TEMIIepaTyphbl KATICHUS OT JIaBJICHUS.
Teépnoe teno. Kpucramnuueckue u

KpucTauioB. XKunkue

Kkpuctaiuibsl. COBpeMEHHbBIE
matepuaisbl. [naBienve u
KpUCTaJIu3alus. Y IenbHast TerioTa
miasienus. Cydomumanusi.
YpaBHEeHHE TEMI0BOTO OaslaHca.
TexHuueckue ycTpoiicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTNHU
IMOJIY4CHUA COBPEMCHHBIX
Mar€puajioB, B TOM YHCIC
HaHOMATCPHUAJIOB,

N HAHOTCXHOJIOTHNH

BIIYKHOCTB BO3/yxa. HacelmeHHsIAnap.
VY nenbHas TemI0Ta NapooOpa3oBaHHUs.

amopdHbIe Tena. AHU30TPOIHS CBOMCTB

[IpoBeneHue  SKCIEpUMEHTA:  H3MEpPEHUE
OTHOCHUTEJIbHON BIAQXKHOCTH BO3/1yXa.

Ouenka aOCONIOTHBIX H  OTHOCHUTEIBHBIX
NOTPEUIHOCTeH  M3MEPEeHUuH  (PU3MUECKUX
BEJIMYMH.

N3ydeHnne cBOKCTB HACBIILIEHHBIX

[apoB, COCOO0B N3MEPEHUS

BJIYKHOCTH

HabGmronenue xumnenust npu

MMOHUKEHHOM JIaBJICHUH, HATPEBAHUSN
TJIABJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.
OObsicHEeHNEe TTPUHITUTIOB ACUCTBUS U

YCIIOBHI 0€3011aCHOTO MCTIOJIb30BAHUSB
MMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpA, KaTOpUMETpa.

N3ydeHne TeXHOJIOTH MOTydEeHUS
COBPEMEHHBIX MaTepUaJIOB, B TOM YHUCIIE
HAaHOMAaTEpPHAaJIOB.

Pemenue pacuéTHbIX 3a/1a4 C IBHO

3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BAHUEM ypPaBHEHUS

TEIIOBOTO OajaHca.

Pemmenne kauecTBEHHBIX 33124

C OTOPOil Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE

SBJICHUS TI0 TEME.
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Pacnio3naBanue pusnueckux sBJICHUNB
y4eOHBIX OIbITaX U OKPYXAIOLIEeH KU3HU:
nedopMarnius TBEPABIX TeJl, HArpEBaHUE U
OXJIKJCHUE TEJl, U3MEHEHHE arperaTHbIxX
COCTOSIHUI

BELIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (OPMYJT MOJIEKYISIPHOU (PU3UKH.
Hcnonb3oBanne HHPOPMALIMOHHBIX
TEXHOJIOTHH I TIONCKA,
CTPYKTYpUPOBaHMSI, UHTEPIPETALINU U
IpeJICTaBlIeHUs UHpOpMAaLUU [TPU
MOJTOTOBKE COOOIIEHUI O MPUMEHEHUHT
3aKOHOB MOJIEKYJISIpHOM (pU3UKU 1
TEPMOJANHAMUKH B TEXHUKE

Y TEXHOJIOTUSAX

Hroro o pazneny 24

Paznen 4. DaekTpoauHaMuKa
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4.1

DNeKTpoCTaTUKA

10

OnexTpuzanus Tesl. DIeKTPUIECKUN

3apsia. J{Ba BUIa 2JIEKTPUUYECKUX 3apsI0B.

[IpoBoHMKH,

JIMRJIEKTPUKH | TTOJTYITPOBOHUKA. 3aKOH
COXpaHEHHS HIIEKTPUIECKOT03apsia.
B3aumoelicTBre 3aps10B. 3aKoH
Kynona. To4euHBIN 3JIEKTpUYECKHAN
3apsi1. DIEKTPUUECKOE ToJIe.

IIpoBeneHue  DKCIEPUMEHTA:  U3MEpEHue
AIEKTPOEMKOCTH KOHACHCATOPA.

Onenka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTeH  W3MEpeHu  pu3muecKux
BEJINYUH.

N3yyenne npuHIUIOB JEHCTBUS
IEKTPOCKOTA, JIEKTPOMETPA,

KOHJIEHCaTopa.

N3yyenne npuHIUNOB 1EHCTBUS
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Hanpsk€HHOCTB 371EKTPUUECKOTOITOJIS.

[IpuHnun cynepno3unun
AJIEKTPUYECKUX NoJed. JInnun
HaIPSKEHHOCTH 3JIEKTPUYECKOTOTIOJIS.

PaboTa crit 371eKTpoCTaTHYECKOTOTIOIS.

ITorenmnman. Pa3HOCTH MTOTEHIIMAJIOB.
[TpoBOAHMKY W TUDIIEKTPUKH B
AIIEKTPOCTATHYECKOM TIOJIE.
JusnexTpudeckasi MpOHUIIAEMOCTb.
OnekTpoéMkocTh. KoHzieHcarop.
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJEHCATOpa. DHEPrust
3apsHKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTpoiicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
3IEKTPOCKOI, dJIEKTPOMETP,
3JIEKTPOCTaTHYECKAs 3aINTA,
3a3eMJICHHE IEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOTIMPOBAIbHBIN
armapar, CTpyMHbIN IPUHTEP

1 yCJIOBUN 0€30T1aCHOTO MPUMEHEHHUSIB
MPAKTUYECKON KU3HH,

KOMMPOBAJIBHOTIO aIlapara, CTPyHHOro
MIpUHTEpA.

PaccmoTtpenue ¢puznueckux 0OCHOBaHUM
AEKTPOCTATUYECKON 3aAIIUTHI U 3a3EMJICHUS
AIEKTPONPUOOPOB.

Pemenue pacu€THBIX 3a/1a4 C SIBHO
3aIaHHON (PU3UIECKOI MOJIEITBIO

C HCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
(bopMyIT SIEKTPOCTATHUKH.

Pemenne kaueCTBEHHBIX 3a/1a4

C OMOPOM Ha N3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKHE

SIBJIGHUS AJIEKTPOCTATUKH.
PacniosnaBanue ¢pu3ndecKux sSBICHUNB
y4eOHBIX OIBITaX U OKPYXKaIOIeH KU3HU:
AIIEKTpU3aLUA Te,

B3aMMO/ICIICTBHUE 3apsAI0B U OObSICHEHUEUX Ha
OCHOBE 3aKOHOB U (pOpMYyI
AIIEKTPOCTATUKH.

Ornucanue U3y4eHHbIX CBOMCTB BELIECTBA
U DJICKTPUYECKUX SIBIICHUIC
MCIOJIb30BaHNEM (PU3HUECKUX BEIUYHH:
AIIEKTPUYECKHI 3apsi],

HaIpPsKEHHOCTD SJIEKTPUUYECKOTO TOJIA,
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MOTEHLIUAJ, Pa3HOCTh IOTEHIIUAJIOB,
AJIEKTPOEMKOCTB.

AHanus pU3nYecKux MpoLeccoB U

SIBJIEHUW C UCIIOJIb30BAHUEM

($u3NYECKUX 3aKOHOB: 3aKOHA

COXpaHEHHUS AIIEKTPUUECKOI0 3apsi/ia,

3akoHa Kynona.

Pabora B rpynmnax npu aHanuze
JOTIOJTHUTEIbHBIX HICTOYHUKOB HHPOPMAIUH U
MOJTOTOBKE COOOIICHUIO TTPOSIBICHUH
3aKOHOB 3JIEKTPOCTATUKUB OKpYKaroIen
KU3HHU U IPUMECHECHUH

WX B TEXHUKE
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4.2

[TocTostHHBII
BIEKTPUYECKUN TOK.
Toxu B pa3nuyHbIX
cpenax

12

DIEKTPUYECKUM TOK. Y CIIOBUS

CYIICCTBOBAHMA SJICKTPUUCCKOI'O TOKA.

Ucrounuku Toka. Cuna Toka.
ITocTostHHBIN TOK.

Hanpsxenue.

3akoH OMa 11 yJacTKa IelH.
DNEKTPUUYECKOE COTIPOTUBIICHUE.

VY enpHOE CONPOTHBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapaUIEIBHOE,
CMeIIaHHOE COeIMHEHHE
MTPOBOTHUKOB.

PaboTa snmekTpruyeckoro Toka.
3akoH [Jxoyns—Jlenua. MomHoCTh
AIIEKTPHUYECKOTO TOKA.

[IpoBeneHue 3KCIepUMEHTA: U3ydEHHE
CMEIIAHHOTO COETUHEHUS PE3UCTOPOB;
n3Mmepenue 3J1C ucTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS; HAOIOICHUE
IIEKTPOIIN3A.

Onenka aOCOJIIOTHBIX U OTHOCHUTEIBHBIX
MOTPEIIHOCTE  M3MEepeHud  (pu3nvecKux
BEJIMYMH.

OObsicHeHrEe TPUHLIUIIOB IEHCTBUS U

yCIOBUM 6€30MacCHOTO MPUMEHEHUS
amIepMeTpa, BOJIbTMETpa, peocTara,
HCTOYHUKOB TOKa,

AJIEKTPOHArpeBaTENIbHbIX U

AIIEKTPOOCBETUTEIBHBIX PUOOPOB,
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DNeKTpOoABMKYIIas CUJla U
BHYTPEHHEE COIIPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMaist
MOJIHOM (3aMKHYTO)
3eKTpu4ecKon nenu. Koporkoe
3aMBbIKaHUE.

DNeKTpOHHAs TPOBOJUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
CONPOTHBIICHUS METAIIJIOB

OT TeMIEePaTypPHI.
CBepXnpoBOAUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonympoBoaauku. CoOcTBEHHAs U
IIpUMECHAas MPOBOINMOCTh
MOJYNPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TosrynnpoBOIHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUI TOK B paCTBOpax 1
pacIiuiaBax 3J€KTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOLUALMS.
DIIEKTPOJIH3.

DIIEKTPUYECKUM TOK B raszax.
CamocTosATenbHbIN 1
HECaMOCTOSITEIbHBIN pa3psia.
Monnus. 11nazma.

TexHuueckue ycTpoiucTaa u

TepMOMETpPA CONIPOTUBIICHUS, BAKYYMHOTO
JI10J1a, TEPMUCTOPOB U (POTOPE3UCTOPOB,

MOJIYITPOBOAHHUKOBBIX IO 0B, ' AJIbBAHUKH.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHON (PU3NYECKOIN MOJIEITBIO

C MCTIO0JIb30BaHUEM OCHOBHBIX 3aKOHOBHU
dbopmyn Tembl «IlocTosTHHBIN
ANEKTPUYECKUN TOK.

Pacnio3naBanue pu3nueckux sBJICHUNB
y4eOHBIX OTBITaX U OKPYKaIoIIen
KHU3HH: SJICKTPUIECKAs TIPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarduTHOE JIeHCTBUS TOKA.

AHaJIN3 3JIEKTPUYECKUX SBICHUN U
IIPOLIECCOB B LEMAX MOCTOSHHOTO TOKAC
HCIIOJIb30BAHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEN0BATEIBHOTO U
MapaJyIeIbHOTOCOETMHEHUS IPOBOTHUKOB,
3aKOH

Jxoyns-Jlenna.

OnucaHue U3y4eHHBIX CBOMCTB BEILIECTB
1 DJIEKTPUYECKUX SIBJICHUIC
UCIOJIb30BaHUEM (DPU3HUECKUX
BEJIMYUH: AJIEKTPUUECKUH 3apsij, cuiia
TOKa, 3JIEKTPUUYECKOE HAPSDKEHUE,
ANEKTPUYECKOE COMTPOTUBIICHHE,
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IPAKTUYECKOE IPUMEHEHUE!
aMIIepMETp, BOJILTMETP, PEOCTaT,
UCTOYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE PUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHL,
TEPMOMETP CONPOTHUBIICHMS], BAKYYMHBIN
JIMOJ1, TEPMUCTOPHI U (POTOPEZUCTOPBHI,
MOJIYIIPOBOTHUKOBBIN JUOJ,

rajbBaHHKa

pasHocTh oTeHuanos, J/1C, padoratoxka,
MOIITHOCTh TOKA.

Hcnosib3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHH IS TIONCKA,
CTPYKTYPUPOBAHUSI, UHTEPIPETALNH U

IpeJICTaBIeHNs] UHPOPMAaLMK NTPU MOATOTOBKE

COOOIIEHN O MPUMEHEHHUN3aKOHOB
ITOCTOSHHOTO TOKA B TCXHUKC UTCXHOJIOTUAX

Hroro mo pazneny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC
N HaumenoBanue K o
0 WYCCTB HOBHBIC BUJIBI JICATCIIEHOCTH
pa3zesoB U TeEM OJIACCTBO [Iporpammuoe conepxanue CHOBHEIC BHJS! ACATCIRHOC
n/n 4acoB 00yyarouxcs
yueOHOro mpeaMera
Pa3nes 1. DiekTpoamHaMmuka
1.1 | MaruuTHOE moJe. 11 [TocTostTHHBIE MATHUTHI. [IpoBeneHME SKCIIEpUMEHTA: U3YYEHUE

DneKTpoMarHuTHas

HHAYKOUA

BsanmoneiicTBre ToCTOSTHHBIX
MarguToB. MaruuTHOE MHoJIe.
BekTop MarHUTHOM MHIYKIIUY.
[IpuHIMN cyneprio3unyun
MarHUTHBIX nojieH. JInaun
MarHuTHOM uHayKIuu. Kaptuna
JIMHUI MarHUTHOW MHIYKIIUM TIOJIS
ITOCTOSIHHBIX MAarHUTOB.
MarsauTHO€ 1noJie MpoBOAHUKA

¢ TokoM. KapTuna TuHUlA UHAYKIIUU
MarHUTHOTO TIOJIS JUIMHHOT'O
IPSIMOTO IPOBOJHUKA U 3AMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTea.
BzaumoaelicTBre npoBOIHUKOB

C TOKOM.

Cuna Amniepa, €€ MOLyIb U
HallpaBJICHUE.

Cuna JlopeHnua, e€ Mmonynb u
HarpaBjeHue. J[BrmxkeHue
3apsKEHHOM YaCTHUIIbI

MarHUTHOTO TOJIsI KATYIIKU C TOKOM;
HCCIEN0BaHNE JEHCTBUS ITOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM;
HCCIICTOBAHNE SIBIICHUS
AIEKTPOMArHUTHON UHAYKIUH.

O11eHKa a0COJIFOTHBIX ¥ OTHOCHTEIBHBIX
MOTPEUTHOCTEHN H3MEpeHUHN (HPU3UIECKUX
BCJIMYHH.

OObsicHEeHHE TPUHITUIIOB ICUCTBUS U
yCJIOBHH 0€301MacHOTO IPUMEHEHUS
IMOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, SJIEKTPOIBUTATEIS,
YCKOPHUTEJIEH 371€MEHTAaPHBIX YACTHIL,
WHIYKIMOHHOM MEYH.

Pemenue pacuérunix 3agau

Ha MpUMeHeHne POPMYI TEMBI
«MarauTtHoe 1noJie. DIeKTpOMarHuTHas
WHIYKIUSD.

Pemenne xauecTBEeHHBIX 3a71a4

C OMOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE
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B OJJTHOPOJIHOM MarHUTHOM IOJIE.
Pa6ota cuisl Jlopenna.
SIBneHune 3neKTpOMarHuTHOU
nHaykuuu. [Totok BekTopa
MarHUTHOM WH]TYKITHH.

3aK0H 2JIEKTPOMArHUTHON
nHaykunu Papanes.
Buxpesoe anexTpudeckoe mose.

MIPOBOJTHUKE, ABWKYIIEMCS
MOCTYIMATEIHbHO B OJHOPOTHOM
MarHuTHOM IIOJIE.

[TpaBuio Jlenua.
NHnykTuBHOCTB. fIBIEHUE

CaMOUWHTYKIIHH.

TOKOM.
DNEeKTPOMarHUTHOE MoJIe.
TexHuueckue ycTpoiicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
ANEKTPOMATHUTHI,
ANEKTPOABUTaTENb, YCKOPUTEIH
3JI€eMEHTapHBIX YACTHII,
WHIYKIIMOHHAs NI€Yb

DIEeKTPOABMIKYIIAS CUJIA MHITYKIIUH.

DIIEKTPOABMIKYIIAS CUJIa UHAYKIIUUB

CaMOUWHIYKIINH. DJIEKTPOABMKYIIIasiCHIa

3Hepr1/1;{ MAarnvMTHOI'O IIOJISI KaTyIIKHC

SIBJICHUSI TeMbI « MarHuTHOE TI0JIE.
DJIeKTpOMAarHuTHasE UHIYKIIHS.
Ornpezenienne HapaBICHUS BEKTOpa
WHYKIIUM MarHUTHOTO TIOJIS MPOBOHHUKA
C TOKOM, crJibl Amniepau cuibl JIopeHta.
Pacnio3naBanue pusnueckux sBICHUNB
y4eOHBIX OIBITAX U OKPY>KAIOIIECH KU3HU:
B3aHMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHASI MHIYKITUSA, IEHCTBHE
MarHMUTHOTO TIOJISI Ha MMPOBOJHHUK C TOKOM H
JBYOKYIIAMCS 3apsi.

AHanu3 AIEKTPOMArHUTHBIX SIBJICHUIC
HCIIOJIb30BaHUEM 3aKOHA
AIEKTPOMATrHUTHOMN WHTYKLIHH.
OnucaHue M3y4EHHBIX  CBOWCTB
BEIIECTB U  DJIEKTPOMArHUTHBIX
SIBIICHUH C UCIIOJIb30BaHUEM

(U3UYECKUX BEIMYMH: HHAYKIIUS MAarHUTHOTO
noJjisi, cuiia Ammnepa, cuia JlopeHiia,
WHIYKTUBHOCTb KaTYIIKU, YHEPT U
AIEKTPUYECKOTO U MAarHUTHOTOTIOJICH
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2.1

MexaHnueckue u
AJIEKTPOMArHUTHBIC
KoJe0anus

9 KonebaTenpHas cucrema.
CB00O/THBIC MEXaHUICCKHE
koseOanus. ['apmoHnueckue
konebanus. [lepuon, yacroTa,
amruaTya u pasza kojaeOaHui.
[IpyXMHHBIA MasTHUK.
MaremMaTu4ecKuii MasiTHUK.
YpaBHEHHE rapMOHUYECKUX

TapMOHUYECKHIX KOJICOAHHMSIX.
KonebarenbHblit KOHTYP.
CB0OOHBIE AIIEKTPOMArHUTHBIE
KoJIeO0aHus B UI€aTLHOM
K0JIe0aTeIIbHOM KOHTYpE. AHAIOTHS
MEX Ty MEXaHUYCCKUMU U
JJIEKTPOMArHUTHBIMH KOJICOAHUSIMH.

KOHTYpE.

[IpencrapiieHue o 3aTyXaromMuX
KoJieOaHusaX. BeIHYX/ICHHbBIC
MeXaHUYECKHE KojieOaHus.
Pe3onanc. BeinyxieHHbIE
AJICKTPOMArHUTHBIC KOJICOaHUSI.
[TepemeHHBIN TOK.

koseOanuii. [IpeBpaienue sHEprumunpu

®opmyna TomcoHa. 3akOH COXpaHEHHUS
SHEPrUM B UI€aTbHOM KOJeOaTeIbHOM

CuHycouaIbHbIA IEPEMEHHBII TOK.

HccenenoBanue nmapaMeTpos

K0J1e0aTeIbHON CHUCTEMBI — [TEPHO/Ia,
9aCTOTHI, aMIUTUTY bl B (pa3el

KoJIe0aHul (MPY>KUHHBIA W/WIH
MaTEeMaTHYCeCKUI MAsSTHUK).

HaGmrogenue  3aryxamommx  KoJieOaHUH.
UccnenoBanue  CBOWCTB  BBIHYKJEHHBIX
KoJIeOaHu.

Hab6mronenue pezonanca. [Iposenenue
AKCIIEPUMEHTA: UCCIICIOBAHNE

3aBUCHUMOCTH MEPHOAAMAITBIX KOJICOaHU I
rpy3a Ha HUTH

OT JUTHHBI HUTH U MacChl TPy3a;
HCCIIeI0BaHUE TIEPEMEHHOTO TOKaB

LeNH U3 MOCIeI0BaTEeIbHO

COEIMHEHHBIX KOHACHCATOPA, KaTYIIKIHI
pe3ucTopa.

Onenka aOCOMIOTHBIX W OTHOCHUTEJIBHBIX
MOTPEUTHOCTEH  M3MepeHu  pu3nueckux
BEJIMYHH.

OO0bsicHEeHHE TPUHITUIIOB ICHCTBHS
yCIOBUHN 6€30MaCHOTO MPUMEHEHHS
AIIEKTPUYECKOTO 3BOHKA, T€HEPATOpa
MEPEMEHHOTO TOKa, TMHUN

AIIeKTpoTepeay.

Pemenue pacu€THbIX 3a71a4 ¢ IBHO
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MoniHOCTh IEPEMEHHOTO TOKA.
AMIUIMTY/HOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA U HaINPSKEHUSL.
Tpancdopmarop. [IpousBoactao,
nepegada u norpedieHue
JIEKTPUYECKOMN SHEPTUH.
DKOJIOTUYECKHE PUCKU

IIPU [TPOU3BOJICTBE IEKTPOIHEPT UH.
Kynberypa ucnonb3oBanust
3JIEKTPOIHEPTUHU B TOBCETHEBHOM
KU3HH.

TexHnueckue ycTponucTBa u
IIPAKTHUYECKOE IPUMECHEHHE:
JNEKTPUYECKUI 3BOHOK, T€HEPATOP
IIEPEMEHHOTO TOKA, JIMHAN
JNeKTponepesayd

3a/laHHON (PU3UYECKON MOJICIIBIO

C HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(dopMyJ1, OIMCHIBAIONTUX MEXaHHUECKUE U
AJIGKTPOMArHUTHBIC KOJICOaHUSI.
Onucanne MEXaHUYECKUX U
AJIEKTPOMATHUTHBIX KOJICOAHHIIC
MCI0JIb30BaHUEM (UBNYECKUX
BEJIMYHH: TIEPHOJ] M YaCTOTa
KoJieOaHu#, aMIunTyaa u daza
KoJieOaHui, 3apsi/I U CUjla TOKa

B TAPMOHHUYECKUX DJIEKTPOMATHUTHBIX
KOJICOaHUSX.

Pemenne kauecTBEHHBIX 33124

C ONOPOM Ha N3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMTUCHIBAIOIIINE
MEXaHUYECKUE U JIEKTPOMarHUTHbIE
KoJeOaHusl.

Pabora B rpynmnax npu miaHupOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALIMH PE3yJIbTaTOB
OTIBITOB, U AHAJIU3E JTOTIOTHUTEIbHBIX
HUCTOYHUKOB

uH(pOpPMaLIUU TIO TEME
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2.2

MexaHnueckue u
3JIEKTPOMArHUTHBIE
BOJIHEI

5

MexaHnyeckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuo.
CkopocTb pacnipoCTpaHEHUS U
JuiiHa BoJIHBL. [loniepeunsie n

N3yuenue oObpazoBaHus U
pacrpocTpaHeHus MONEPEYHBIX U
MMPpOAOJIbHBIX BOJIH.

Habmronenue otpaxeHus
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IIPOJOJIbHBIE BOJIHBI.

WnTepdepennys u qudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTB3BYKa.
Bricora TOHA. Tem06p 3ByKa.
ONeKTPOMarHUTHbHIE BOJHBI.

VYcnoBus u3iydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTaius Bektopos E, B,

V B DJIEKTPOMAarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxxe€HHe, MPeTOMIICHHE,
MOJIAPU3aLUs, IUQpaKius,
uHTEephEpeHITHS. CkopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkama  2MEKTPOMArHUTHBIX  BOJIH.
[TpumeHeHne 37IeKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIIBI paHOCBSI3U U
TeneBuaeHus. Paguonokarus.
DNEKTPOMarHUTHOE 3arpsi3HEHHE
OKpY>KaloIle Cpeibl.

TexHuueckue ycTpoucrsa u
MPaKTHYECKOE IPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3BYKOBAs JUArHOCTHKA

B TEXHUKE U MEIULIUHE, paaap,

U TIpeJIoMJICHHSI, UHTEp(EepEHITNH U
Tudpakiy MEXaHUUYECKUX BOJTH.
HabGnronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTYI0N U

4acTOTOM KOJIeOaHU, 3BYKOBOTO
pe30oHaHca.

UccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE,
MpeJIoMJIEHUE, TIOJIApU3aIHs,
mudpakius, “HTephepeHLns.

N3ydenne ycioBui N3mydeHus
AJIEKTPOMArHUTHBIX BOJTH, B3aUMHOM
opueHTanuu BekTopos E, B,

U B 3JIEKTPOMAarHUTHOW BOJIHE.

N3ydenune npuMeHeHus
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE UOBITY.
OO0bsicHEeHNE TPUHITUTIOB ICUCTBHS U
yCIIOBUM 6€30MaCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIBTPa3BYKOBOW JUArHOCTUKH

B TEXHUKE U MEJMLIMHE, pajapa,
paauonpuEMHHKA, TEIEBU30Pa, AHTCHHBI,
tenedona, CBU-neun. Pemenue pacy€THbIx
Y KaueCTBEHHBIX33/1a4 C ONIOPOM Ha
M3YYEHHBIE 3aKOHBI

1 3aKOHOMEPHOCTH, OITUCHIBAIOLINE

55



OcHoBHast 00pa3zoBaTenbHas MporpamMma CperHero oonero oopazoBanus

MAOQOY COII Ne40 r. Tomcka

r@ == PepepancHbii
locynapcTBEeHHLIA
O6pa3zoBaTensHLIA

-; CTAHDAPT

panuoTNIPUEMHHUK, TEIEBU30D,
anteHHa, tenepon, CBU-neup

pacnpoCTpaHEHUE MEXaHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.

Hcnosip3oBanne HHPOPMALMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,

CTPYKTYpUPOBaHMsI, UHTEPIIPETALIUN U
IpeJICTaBIeHUs] HHPOpMaIU

MIPH TIOJITOTOBKE COOOIIEHUIA

00 UCNOJIb30BAaHUM AIEKTPOMArHUTHBIXBOJIH B
TEXHHUKE.

VYyacTtue B AUCKYCCHH

00 3JIeKTPOMarHUTHOM 3arpsi3HEHUU
OKpY>KaIoIeu cpepl.

Pabota B rpynnax npu iaHupoBaHHH,
IPOBEICHUH U UHTEPIPETALUN PE3YJIbTaTOB
OTIBITOB M AHAJIN3€ JOMOJHUTEIbHBIX
HCTOYHUKOB

uH(popMaIuu 1Mo Teme
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2.3

Onruka

10

I'eomeTrpuueckas onruka.
[IpssMonuHeHOE pacpoCTpaHEHUECBETA
B OJTHOPOJIHOM cpene. JIyu cBera.
ToueuyHbIil ICTOYHHUK CBETA.

OTtpakeHue cBera. 3aKOHbBI

oTpaxeHus cBera. [loctpoenne
M300pakeHH B MJIOCKOM 3epKaje.
[Ipenomnenne cBeta. 3aKOHBI
MIPEJIOMJIEHUS CBETa. AOCOJIFOTHBIN
nokasarens npenomiienus. [lonnoe

N3yyenue sBJICHUS TIOJIHOTO

BHYTPEHHETO OTPaKEHUs, €r0

IIPUMEHEHHUS B CBETOBO/IE.

N3yyenue Moieneit MUKpOCKOIIa,
TEJIECKOIIA.

[TosnyueHue criekTpa ¢ MOMOIIbIO IPU3MBI U
T pakMOHHON pemérku.3mepenue
MOoKa3areJys MPeJOMIICHUSCTEKIIA.
UccnenoBanue cBOMCTB U300pakeHU
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BHYTPEHHEE OTpPaXKEHUE.
[IpenenbHbIN yroi moJHOro

BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceera. CI0XKHBIN COCTaB
6enoro ceeta. LBer.

CoOwupartolue 1 pacCerBaIONINE JTUH3HI.
Tonkas nuH3za. DOKyCHOE PacCTOSHHUE

Y OTNITUYECKAsi CHJIa TOHKOM JIMH3BI.
[TocTpoenue nzobpakeHuii B
COOMPAIOIINX U PACCEHBAIOIIINX

nuH3ax. DopMyaTOHKOM JIMH3EIL.
VBenuduenue, JaBacMoe JIMH30M.
[Ipenens npuMeHUMOCTH
r€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MaTepdepennmscrera.
KorepeHTHbIE HCTOYHUKHU.

YcnoBust HabIIOEHHUSI MAKCUMYMOBH
MUHUMYMOB

B HHTEp(EePEHIIMOHHOM KapTUHE OT

JBYX CHH(a3HBIX KOTEPEHTHBIX
UCTOYHHUKOB.

Hudpakums ceeta. Judpaknuonnas
pemérka. YcioBue HabIIOeHHs TTIaBHBIX
MaKCHMYMOB IIpH MaJICHUH
MOHOXpPOMaTHYECKOTO CBETa

Ha TU(PAKIUOHHYIO PEHIETKY.

B JINH3aX.
OObscHEHNE IPUHIUIIOB JIEHCTBUS U
yCJI0BUM 0€3011acCHOTO NMPUMEHEHHS OUYKOB,
Jymel, poToanmnapara,

MPOEKIIMOHHOTO arapara,

MHUKPOCKOTIA, TEJIIECKOTIa, BOJIOKOHHOM
ONTUKH, TU(PPAKINOHHON PEIIETKH,
MOJIIPOUIA.

Pemenune pacu€THBIX 32714 C SIBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOBH
(bopMyIT reoMeTPUIECKOM ONITHUKH.
[TocTpoenue u onrcanue N300pakeHUs,
CO3/1aBa€MOTr0 MJIOCKUM 3€pKaJioM, TOHKOM
JIMH30M.

PaccmoTpenue npenenon

MPUMEHUMOCTH T€OMETPUYECKOM

OTTHUKH.

Pacno3naBanue ¢puznuecKkux sSBJICHUNB
OTIBITAX U OKPY’KaIOIIEH KU3HU:
MPsIMOJIMHEITHOE PacIIpOCTPaHEHUE CBETA,
OTpaxxeHHe, PeIOMIICHUE,
uHTepdepeHIys, Tudpakius u
MOJIIpU3alusl CBETa, AUCTIEPCHS CBETA.
W3ydenue ycinoBuii HabIIOACHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEP(EPEHLINOHHON KapTHHE

59



OcHoBHas 00pa3oBaTebHAs TPOrpaMMa CpeTHero ooIero oopa3oBaHus
MAOQOY COII Ne40 r. Tomcka

r@ == PepepancHbii
locynapcTBEeHHLIA
O6pa3zoBaTensHLIA

'J CTAHDAPT

[Tonspuzanus ceera.
TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHE:
OYKH, JTyna, oToarnmapar,
MPOEKIIMOHHBIN arrapar,
MHUKpPOCKOII,  TEJIECKOI,
ONTHUKa,  JU(ppaKIUOHHAS
HOJISIPOU

BOJIOKOHHAsI
pelérka,

OT JIBYX CUH(a3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Ycnosue HaOMIOICHUS TIIaBHEIX
MaKCUMYMOB TIPH MaJICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKITUOHHYIO PEHIETKY.
AHanu3 ONTHYECKUX SIBJICHUI

C HCIIOJI30BaHUEM 3aKOHOB: 3aKOH
MIPSIMOJIMHEHOTO PacpOCTPaHEHUSICBETA,
3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI
MIPEJIOMJICHHUS CBETA.

Ornmcanne ONTHYECKUX SIBJIEHUIC
HCIIOJIh30BaHNEM (PH3UUECKUX
BEJIWYUH: (DJOKYCHOE PACCTOSHUE U
onTUYecKas CUja JIMH3BI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI clieniUAJILHOI Teopuu OTHOCUTeIbHOCTH (najiee — CTO)
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3.1

OCHOBBI CIIELIUAIBHOH
TEOPHUH OTHOCUTEIIBHOCTH

4

I'panunel npumeHMMoOCTH
KJIACCUYECKON MEXAHUKH.
[Toctynatel cienuanbHOM TEOPUU
OTHOCUTEJIbHOCTH: HHBAPUAHTHOCTD
MOJyJIsl CKOPOCTH CBETa B BAKyyM€,

IPUHLIMIT OTHOCUTENBHOCTH DUHILITEIHA.

OTHOCHUTEITBHOCTD
OJTHOBPEMECHHOCTH. 3aMe]ICHHE
BPEMEHH U COKpAIICHHE JJTHHBI.

Perienne kaueCTBEHHBIX 3aga4

¢ onopoit Ha uzydeHHsie noctyaaTsiCTO.

Hcnosp3oBanne HHPOPMALMOHHBIX
TEXHOJIOTHH IS TIOMCKA,
CTPYKTYPUPOBAHUSI, HHTEPIPETALUU U
MpeACTaBICHHUS HHOOPMAITUN TTPU
MOJrOTOBKE COOOIIEHUI O TpaHuIax
IIPUMEHUMOCTH KIIACCUYECKON
MexaHuku u ocHoBax CTO
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DHeprus U UMILYJIbC
pensaTuBUCTCKON yacTulpl. CBSA3b
MacChl C SJHEPrUer U UMITYJIbCOM
PEIATUBUCTCKON

YacTULIbI. DHEPTHs MOKOs

Hroro no pazneny 4
Pa3nen 4. KBantoBasi puzuka
4.1 | DnemeHTHI KBAHTOBOMH 6 ®dotonbl. opmyna [nanka cBs3u Hab6mronenue dpotoadpdexra
ONITUKHU sHepruu POTOHA C €r0 YaCTOTOM. Ha YCTAaHOBKE C IIMHKOBOI TIJIACTUHOIA.

DHeprus 1 UMNyIbC POTOHA.
OTKpBITHE U UCCIIEIOBAaHUE
doToapdexra. OmbiThr A.T.
CroneroBa. 3aKOHBI
doTordpdekra. YpaBHeHue
OitamTeitHa 11t pororddekra.

JaBnenue cBera. OMBITHI

I1.H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.
Texnuyeckue ycTpoicTBa u
MIPaKTUYECKOE MPUMEHEHHUE:
(dhoTosmeMeHT, (HOTOIaTUHK,
COJIHEYHas Oarapesi, CBETOHO/T

«Kpacnas rpanuna» potodddexra.

Uccnenosanne 3aKOHOB BHENTHETO
dboTordexra.

OObscHEeHrE OCHOBHBIX IPUHIIUIIOB
JIEWCTBUS TEXHUYECKUX YCTPOUCTB,

TaKuX Kak: PoTo37IeMEeHT, POTOJATUHK,
coJiHe4yHast OaTapes, CBETOIUOI; U YCIOBHI
ux 0e3011aCHOr0 MPUMEHEHHUSB MTPAKTUUYECKON
YKU3HU.

Pemenne pacué€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(dbopMyI KBAaHTOBOM ONTUKH.

Pemmenue kauecTBEHHBIX 33124

C OTOpPOil Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacnio3naBanue pu3nvecKux sBICHUN

B YUEOHBIX OTIBITAX:

62



OcHoBHas 00pa3oBaTebHAs TPOrpaMMa CpeTHero ooIero oopa3oBaHus
MAOQOY COII Ne40 r. Tomcka

r@ = denepansHbli
locynapcTBEeHHLIA
O6pa3zoBaTensHLIA

'; CTAHDAPT

dorosnexTpudeckuii 3¢h(heKT, CBEeToBOE
JIaBIICHUE.

Onucanue n3y4eHHBIX KBAHTOBBIX
SIBJIEHUW W TIPOLIECCOB

C MCIIOJIb30BaHHEM (PU3NIECKUX BEITHMUNH:
CKOPOCTB JICKTPOMArHUTHBIXBOJIH, UTHHA
BOJIHBI 1 YACTOTA CBETA,

SHEPrus U UMITYJIbC POTOHA
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4.2

Crtpoenue atoma

4 Monens aroma ToMcoHa. OnbITH
Pesepdopna no paccessHuro
o-vacrtuil. [Imanerapuas Mozenb
aroma. Ilocrynarsr bopa.

nepexoae aroma € OJHOTO YpOBHHA

CriexTp ypoBHEH HEpruuaToma
BOJIOpOJa.

bpoiina. KopnyckyisipHO- BOJTHOBOM

JTyaan3M.
CnodTtaHHOE U BBIHYKJICHHOC
W3JIy4yeHue.

TexHuueckue  yCTpoOMCTBA H
MPAKTHYECKOE IpUMEHEHHE:

CIIEKTpaJIbHBIN aHAJIN3
(cnexTpockom), Ja3ep, KBaHTOBBII
KOMIIBIOTED

W3nyuenue u noruoienue GoTOHOBIPU

SHEPTHM Ha Ipyroil. Buasl ciekTpos.

Bomnosrie cBoiicTBa yacTui. BoaHbIE

Wzydenue moaenu onbita Pesepdopna.
IIpoBenenue skcnepuMeHTa

no HAOMIOACHUIO JIMHEHYATOTO  CICKTpA.
Omenka aOCOJIOTHBIX YW OTHOCHTEIBHBIX

MOrPEMIHOCTEN
BEJTUYHH.
N3zyuenne monenu atoma: TomcoHa,
TUTaHETApHOW MOJETH aTOMa, MOJIeTnaToMa
bopa.

M3ydeHune crieKTpa ypoBHEH SHEprunaToMa
BoJiopoaa. OOBACHEHHE TPUHIIUTIOB
JENCTBUS U YCIIOBUN 6€30T1acCHOTO
MIPUMCHCHHS

CIIEKTPOCKOIIa, Jla3epa, KBAaHTOBOTO
KOMITBIOTEPA.

Pemenne kauecTBEHHBIX 33124

C OTIOPOY HA M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3UYECKUE

aBiieHus o Teme «CTpoeHue aTomay.

U3MEPEHUN

(buznuecKux
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PacnosnaBanune pu3nyecKux sBICHUIB
y4eOHBIX OIbITaX: BOSHUKHOBEHUE
JIMHENYaATOrO CIIEKTPA U3JIy4CHHUS.
AHanu3 KBaHTOBBIX MTPOLIECCOB U
SIBJICHUH C UCIIOJIb30BaHUEM
noctynatoB bopa
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4.3

AToMHOE SIpO

5 DKCIIEPUMEHTBI, TOKA3bIBAIOIIHEC
CJIO’KHOCTB CTPOCHUS si/ipa.
OTKpBITHE PAJIMOAKTUBHOCTH.
OmnsiTel Pesepdopra mo
OTIPEICTICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTYICHHUS.
CgoiicTBa anbda-, 6era-, ramMmma-
n3iny4yeHus. Bnusaue
PaMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI.

OTKphITHE IPOTOHA U HEUTPOHA.
Hyknonnas moziens siapa
['eitzen6epra-lBanenko.

3apsn sapa. MaccoBoe 4nciio sapa.
N3oTtomsl.

Annba-pacniag. DNeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ["amma-
u3Ny4yeHue. 3aKoH paAuo0aKTUBHOTO
pacnana.

DHeprus CBsI3U HYKJIOHOB B sijIpe.
SlnepHbie CUITBI.

N3yyenue 5KCiepUMEHTOB,
JIOKa3bIBAIOUIUX CJIOKHOCTh CTPOEHUS
aTOMHOTO s/pa.

HccnenoBanue TpekoB yacTull (10
roToBeIM (oTorpadusim). M3ydenne
AJICPHBIX CUJI, SIIEPHBIXpEAKLIUN
CUHTE3a U pacmnaja, TepMOsIEPHOro
CUHTE3a.

N3yyeHnne HyKIIOHHOW MOJIENH sapa
I'eiizenbepra-lBaneHko.

OObscHeHne ycTpoicTBa U
MIPUMEHEHHUS JJO3UMETPa, KaMephbl
Bunbcona, siiepHoro peakropa,
aTOMHON GOMOBI.

Pemenue 3amau ¢ onopoi

Ha MOJIy4YeHHbIE 3HaHHUS, B T.4. O 3apsijien
MacCcOBOM YHCJIE sJIpa.

Pacnio3naBanue Gpu3nyeckux sIBICHHUIB
YUEOHBIX OMBITAX U B OKPYXKAIOIEH )KU3HU:
€CTECTBEHHAsl U UCKYCCTBEHHas
PaMOaKTUBHOCTb.
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JedexT macckl siipa.

Snepupie peakumu. Jlenenue wu

CHHTE3 sIIeP.

Snepubiii  peaktop.  TepMmosaepHbIN
cuHte3. [lpoOnembl M NEPCIEKTHBBI

AIEPHOMN DHEPTETUKH.
OKOJIOTUYECKHE  ACHEKThI
SHEPTEeTHKHU.

DJIeMEHTapHbIE  YaCTHIIbI.
MO3UTPOHA.

Meroap!l HAOIIOAEHNUA U
pPEruCTpaIiy SJIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTAIbHBIE
B3auMoOAcUcTBHA. EMUHCTBO
(bU3HIEeCKO KapTUHBI MHUPA.
TexHuueckue ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHHUE:
JO3UMETp, Kamepa BuibcoHa,

AIEPHOMN

OTtkpbITHE

SIEPHBIA peakTop, aTOMHass bomOa

Ornucannie KBaHTOBBIX SIBJICHUH U MPOIIECCOB
C UCTIOJIb30BaHUEM (PU3NUYCCKUX BEITUIHH:
MepHO/1 oJIypacnaaa, SHEPTUs CBSI3U
aTOMHBIXAJIEP, Ne(PEKT MaCCHI sapa.
AHanu3 npoueccoB U SBJICHUH ¢
WCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsJia, 3aKOH
COXpaHEHHUsI MaCCOBOTO YHCIIA,
noctynatsl bopa, 3akoH
PaIMOAKTUBHOTO pacmajia.

VYyactue B paboTe Kpyriioro croia
«DyHIaMeHTaIbHbIE B3aUMOICUCTBUS.
EnuacTBO DM3ndeckoil KapTHHBI MHPa».
Hcnonb3oBanue nHGOPMALIMOHHBIX
TEXHOJIOTHH IJIs TIONCKA,
CTPYKTYpPUPOBaHHUSI, UHTEPIIPETALIUU U
IpeJcTaBlIeHUs UHpOpPMALUU TTPU
MOATOTOBKE COOOIIEHUI O IPUMEHEHUH
3aKOHOB KBaHTOBOM (PM3MKHU B TEXHUKE U
TEXHOJIOTUSIX, IKOJIOTHYECKUX

acrmeKTax SAepHOM SHEPreTUKU

Hroro o pazneny

15
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5.1

OJEMEHTHI
aCTPOHOMHUH U
acTpou3uku

7

Dranbl pa3BUTHS ACTPOHOMHHU.
[IpuxnagHO€ U MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHH.

Bup 3Bé3nnoro neba. Cos3sesaus,
SIPKHUE 3BE3/TBI, TUTAHETHI, UX BUIUMOE
IBIDKEHUE.

ComnHeuHas cucTeMa.

Couune. CotHeyHass aKTUBHOCTb.
Ucrounuk sueprun CosHIa U 3BE37.
3BE3bI, UX OCHOBHBIC
XapakTepucTuku. JluarpaMmma
«CTIEKTPAJIbHBIN KJIACC — CBETUMOCTD.

3BE3 bl TIIaBHOM ITOCIIEI0BATEILHOCTH.

3aBUCHMOCTh

«Macca — CBETUMOCTbY JUIS 3BE3]
IJIaBHOM MOCIEA0BATENIBHOCTH.
Buyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O
IIPOUCXO0KICHUH U 3BOTIOLUU
CoumnHia ¥ 386311, DTallkl )KU3HU
3BE3I.

Muneunsiii [Tyts — Hama [ManakTuka.
[Tonoxenue n nmxenune CoJiHLIAB
I'amakTrke. TUIbI ramakTuk.
Pannoranaktuku u KBa3apsbl.
UépHble IBIPHI B siApax ralakTHK.

[ToaroroBka cooOmieHnii 06 Tamax
Pa3BUTHUS aCTPOHOMUHU, O MPUKIIATHOMHU
MUPOBO33PEHYECKOM 3HAYCHUHU
aCTPOHOMHUH, O METOJIaX MOJyUEHUS
HAy4YHBIX aCTPOHOMHUYECKUX 3HAHUM,
OTKPBITHSIX B COBPEMEHHOUN aCTPOHOMUMU.
N3yyeHnne COBpEMEHHBIX NPEACTABICHUM O
MIPOUCXO0KACHUH WIBOoNUK COJTHIIA U
3BE3I.

N3yyeHune TUTIOB TAIAKTHK, PaJHOTaIaKTHK
1 KBa3apoB. M3yueHue aBuKeHUs
HEOECHBIX TEJI, BOJIIOIHNH 3BE3/ U
Bcenennoi, npoueccos, MPpOUCXOASIINX B
3BE3/1aX,B 3BE3AHBIX CUCTEMAX,

B MEKTAJTaKTUUYECKOHN Cpelie, MacITaOHOMI
cTpykTypsl Beenennoit. O0bsicHeHUE
pacmupenust BeeneHHoiiHa OCHOBE 3aKOHA
Xabbma.

[ToarotoBka K 00CYXICHUIO HEPEIIEHHBIX
npobinem actpoHomuu.IIpoBenenue
HaAOJI0ICHUI HEBOOPYKEHHBIM TJ1a30M

C UCIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JUIsl OIIpeIeTICHUs
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Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06:ma.
Pasberanue ranaktuk. Teopus
boubmoro B3psiBa. PemmukroBoe
U3ITy4YeHHE.

MacmrabHast CTpyKTypa
Bcenennoii. MeraranakTuka.
Hepewénnrie nmpo6ieMbl
aCTPOHOMHH

MIOJIOKCHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE

co3Be3usi CeBepHOro NoJyapusu

SAPKUE 3BE3/BL.

[IpoBenenue HabMOeHUH B TenecKoJIyHbI,
maneT, Miteanoro Ilyru.

VYyacTue B AUCKYCCUH O HEPEIICHHBIX
npobieMax aCTpOHOMHUH

Hroro no pazneny

Pa3nen 6. O6o0mariiee mnoBTopeHne
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6.1

Oo6oomaromee
MMOBTOPEHHUE

4

O6obmenne ©  cucTeMaTH3alus
COJIep’KaHus pa3esioB Kypca
«MexaHukay, «MonekynspHas
(u3nKa 1 TEPMOANHAMHKAY,
«OnexkrpoauHamukay, «Konebanuss wu
BOJIHBI), «OCHOBBI CIlELUATbHONTEOPUH
OTHOCHUTEJIbHOCTH,

«KBanTtoBas  ¢usuka», «IIEMEHTHI
ACTPOHOMHUHU U aCTPOPHUIUKI.

Ponb ¢usuku u actpoHomMuu B
9KOHOMHMYECKOM, TEXHOJIOTHIECKOM,
COLIMANILHOM U ATHUYECKOM cdepax
NEeSITeIbHOCTH YEJIOBEKa, POJIb U MECTO
(bU3UKH ¥ aCTPOHOMHH

B COBPEMEHHOMW HAay4YHOU KapTHUHE

MHpA, 3HAYEHUE OMUCATETbHOM,

Yyactre B JUCKYCCHH O POJIH (DU3HKUHU
ACTPOHOMHH B PA3IMYHBIX chepax
JIeITEIILHOCTH YEJIOBEKA.

IToaroroBka cooOIIEHMI O MeCTE
($U3MYECKO KapTUHBI MUPA B PSTY
COBPEMEHHBIX MPEACTABICHUI

0 TpUpPO/IE.

BrinonHenue yqeOHbIX 3aJaHUH,
JIEMOHCTPHUPYIOITUX OCBOCHHE
OCHOBHBIX TTOHATHH, GPU3HIESCKIX
BEJIMYMH U 3aKOHOB Kypca ¢pu3uknl0—
11 xmaccos
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CHUCTEMaTU3HPYIOLLEH,
00BSACHUTENBHON U
POTHOCTUYECKON (QYHKITHIA
(bu3nvecKoit TeOpUH, POITh
(u3nueckoi Teopuu B
(hopMUpPOBaHHH MTPEICTABIICHUN
0 (pM3NYIECKOI KapTHHE MHUPA, MECTO
(u3nueckoi KapTHUHBI MUpa

B 00LIIEM PsITy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
MPEACTABIEHUH O PUPOJIE

Hroro mo pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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IIpuioxenue 1

HaumenoBanue

KomunuectBo

Cucrema 31eKTPOCHA0KEHHUS TOTOJI0YHAS

[Ixad amsa xpaneHus: yueOHbIX TOCOOUIA

Cucrema XpaHCHUA M1 ACMOHCTpalun Ta6J'II/III 1 I1JIaKaTOB

NHbopmanioHHO-TeMaTHUYECKUI CTEH]

OrnerymuTesnb

Jocka knaccHas

CT0J1 IEMOHCTPAIIMOHHBIN

Croa yuurens

Cton yuuTenst npucTaBHOMN

Kpecino mst yaurens

CT0J YYEHHMYECKHUM PETyJIUPYEMBIH 1O BHICOTE

CTyn y4eHHYECKHM C PEryIMPYEeMOM BHICOTOM

NR R R R R R R R R A

[lIxad nmst XpaHEHHS C BBIIBUTAIOIIUMHUCS IEMOHCTPAITMOHHBIMH TTOJTKAMHU

KowmmbroTep yunTensi, TUIIEH3MOHHOE MPOTrpaMMHOE 00ecrieueHue

[InanneTHBIA KOMIIBIOTED YIUTEIS

MHOTr0o(pyHKIIMOHAIBHOE YCTPOUCTBO

JlokymeHT-Kamepa

AKYCTI/ILICCKaj[ CUCTEMA MJIA ayIUTOPHUU

CeteBoil GmIbTP

CpencTBo opraHu3anuu 0ECIpoOBOIHON CETH

RRRRRR R~

Te.]'[e)I(Ka-XpaHI/IJ'II/IH_IC C CUCTEMOM noA3apsAAKH 1 BMOHTUPOBAHHBIM MAapHIPpyTU3aTOPOM
JJI1 OpraHu3alivn 66CHpOBOI[HOI>i JIOKAJILHOM CETH B Kjlacce

-

MoOWIbHBIA KOMIIBIOTEP YYEHHKA

-

MoOubHBIN 1a00paTOPHBIA KOMIUIEKC U1l y4eOHOM MPaKTHYeCKOM U MPOEKTHOU
JEATeNbHOCTH N0 (PU3UKE

[udposas naboparopus Asl yIUTENs

bapomerp-anepounn

PR

biok nuTaHus perynupyeMslii

-

2

Be6-KaMepa Ha IMOJBHXHOM IIITaTHUBC

-

Becnl TexHuueckue ¢ Pa3HOBCCaMH

-
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OcHoBHasi 06pa3oBaTeIbHas NPOrpaMMa CpeHero oo1Iero 0opasoBaHus CTAHDAPT
MAOY COII Ne40 r. Tomcka

Buneokamepa uist paboThl ¢ ONTHYCCKUMHE TPHOOpaMu

I'eneparop 3ByKOBOM

['urpomerp (rcuxpomMerp)

I'py3 HabopHBIi

JMHaMoMeTp AEMOHCTPALMOHHbIN

Kowmriext MOCYAbI I[GMOHCTpaIII/IOHHOI\/JI C NPUHAJJIC)KHOCTIMHU

MaHOoMeTp KUJIKOCTHOM JEMOHCTPAMOHHBIN

MeTtp 1EMOHCTPAIMOHHBII

MuUKpOCKON TEMOHCTPALIMOHHBII

Hacoc BakyymasbIiii KoMOBCKOTO

CTONUK 10 OHEMHBIHN

ITaTuB 1eMOHCTPAMOHHBIN pU3NUECKUii

ONEKTPOIINTKA

Habop nemMoHCTpalOHHbIN IO MEXaHUYECKUM SIBIICHUSIM

Habop geMoHCTpallMOHHBIN 110 JUHAMHKE BPAIaTSILHOTO ABMIKCHUS

Habop neMoHCTpaOHHBIN IO MEXaHUYECKUM KOJICOAHHSIM

Habop neMoHCTpallMOHHBIA BOJHOBBIX SIBIICHHI

Benepko Apxumena

Masatauk Makcseiia

Ha6op Ten paBHOro o0beMa

Ha6op ten paBHOM Macchl

[Tpubop 11 1eMOHCTpaMK aTMOCHEPHOTO AABICHHS

HpI/ISMa HaKJIOHAOIAasACsa C OTBECOM

PrIuar qeMoHCTpallMOHHBIN

Cocynpl cooOmiaromuecs

CrakaH OTJIMBHOM JIEMOHCTPAIlMOHHBIN

TpyOka HeroToHa

[ap ITackans

Ha6op ,[[eMOHCTpaI_[I/IOHHBII‘/’I 110 MOJ'IGKy.]'ISIpHOfI (I)I/BI/IKG 1 TCIIJIOBBIM SABJICHHUAM

Ha6op ,[[eMOHCTpaI_[I/IOHHHﬁ 110 TA30BbBIM 3aKOHaM

HaGop kanuuisipoB

pr61<a I ACMOHCTPAIMH KOHBCKIMH B X KUJAKOCTH

]_II/IJ'II/IH,Z[pLI CBHHIIOBBIC CO CTPYI'OM

RlRrRrRRrRRrRP R R R R R RR R R R R IR RN N R R R R R R R Rk

[lap ¢ xoapLIOM
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OcHoBHasi 06pa3oBaTeIbHas NPOrpaMMa CpeHero oo1Iero 0opasoBaHus CTAHDAPT
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BrICOKOBOJIBTHBINA UCTOUYHUK

I'enepatop Ban-ne-I'paada

Jo3znmerp

N[

KamepToHBI Ha Pe30HAHCHBIX SITUKAX

KomMrmekT mpubopoB 1 MpUHAIICHKHOCTEH IS ISMOHCTPAIIUN CBOWCTB
3JIEKTPOMArHUTHBIX BOJIH

KommekT npubopoB i H3y4eHus! IPUHLUIIOB paguoNpuemMa u paauornepeiauu

KomrutekT npoBo1oB

Marsut ayroo0pa3Hblit

MarsuT noJioCOBOM TEMOHCTPAILIMOHHBIN

MammHa 351eKTpodopHast

MasITHHUK 3JIEKTPOCTaTUYECKUN

Ha6op mo n3ydennio MarHuTHOTO MOJIs 3eMJIH

Ha6op )IeMOHCTpaI_[I/IOHHl)If/'I 110 MarHUTHOMY IIOJIFO KOJIBIIEBBIX TOKOB

Habop nemoHCTpaIioHHbIN 10 MTOTYITPOBOTHUKAM

Habop neMOHCTpallMOHHBIN 110 MTOCTOSHHOMY TOKY

Habop 1eMOHCTpallMOHHBIH 10 JIEKTPUUYECKOMY TOKY B BaKyyMe

Habop geMoHCTpallMOHHBIN 110 ICKTPOINHAMUKE

Habop s neMoHcTpaInuy MarHUTHBIX TOJIeH

Habop 1m1s ieMoHCTpaIuy JIeKTPUIECKUX TOJICH

TpanchopmaTop yueOHBIH

Ilamouka cTekIgHHasA

ITanouka 300HHUTOBAs

[Tpu6op Jlenna

CT]C)CJ'IKI/I MAardMTHBIC Ha IITAaTUBAX

CynrtaH 31€KTpOCTaTUYECKUI

[lITaTuBbI H30JHUpYIOLIHE

DNEeKTpOMAarHuT pa3oopHbIH

Ha6op ,Z[eMOHCTpaI_[I/IOHHHﬁ 110 FCOMeTqueCKOﬁ OIITUKE

Habop eMoHCTpaIMOHHBIN 110 BOJTHOBOM ONTHKE

CrneKTpoCKOI IBYXTPYOHBIH

Ha6op CIICKTPAJIbHBIX pr60K C UICTOYHHMKOM IIMTAHHA

YcranoBka s m3ydenust porodrdpdexra

RRRrRrR R RRrIRRRRN R R IR R IR IR R R R R IR IR IR R R

Habop nemoHcTparmonHslii mo noctosHHoi [1nanka
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@"‘ CTAHDAPT

KomrutekT Juist 1a00paTOpHOro MpakKTUKyMa I10 3JISKTPUUCCTBY (C TEHEPATOPOM)

Kommiekr AJId U3y4YCHUS OCHOB MCXAaHUKH, THCBMATUKH U BO300HOBIISIEMBIX
HCTOYHHUKOB SHCPIruun

[udposas madopaTopust 1o GU3MKE sl yUSHHKA

KoMImiekT Juist 1abopaTopHOTO MPAKTHKYMa 10 OTITHKE

Kommnekt 11t 1abopaTopHOTo NpakTUKyMa 10 MEXaHUKE

Wcrounuk nutanus (1a00paTOpHBIil)

KomriekT 1151 17a60paTopHOTO MPAaKTHKyMa MO MOJIEKYISIPHON (hHU3HKE

DneKTpOoHHBIC yueOHbIe TOCOOus Iis KaObnHeTa GU3UKU

(3

KomruiekT yueOHbIX BHIEO (PHIIBMOB

KommiekT mopTpetoB [uisi ohopMIIeHHS KaOMHETa

Kommiekt HarJsiAHbIX MOCOOuH JJI1 TIOCTOAHHOT'O UCITOJIb30BaHUA

KoMIIIeKT 1eMOHCTPAITMOHHBIX YIeOHBIX TAOJIHI]

NG =]

Kowmrrext AJId U3y4YCHUSA OCHOB MCXaHWKH, THCBMATUKH U BO300HOBIISIEMBIX
HNCTOYHHUKOB SHCPIrun

Crou yuurenst

Kpecno nas yaurens

Cton 1abopaTopHBIA MOEYHBIN

CYI_HI/IJ'IBHaH IMaHCJIb JJIA IIOCY bl

[lxad nas XpaHEHHS C BBIBUTAIOIIMMHUCS TTOJIKAMHU

[Hxad nus xpaHeHUs: yaeOHBIX TOCOOUIA

[Ikad a5 XpaHSHHs TOCY/IbI

Cucrema XpaHCHHA Ta6J'II/II_[ U I1JIaKaTOB

JlaGopaHTCKHi CTOJ

Cryn n1abopaTOpHBIN MOBOPOTHHII

RRRrRANR R R R IR o

Iudposrie 00pa3oBaTebHBIC PECYypPChl

dusuka 1 Bcex http://physica-vsem.narod.ru/
dusnka http://www.fizika.ru

dusznka av-physics.narod.ru

dusuka B aHUMAaIMAX http://physics-animations.com
Knacchas ¢usuka http://xknaccHas pusmka

IIpuioxenne 2
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MocynapcTeeHHbIA
) O6pa3zoBaTensHLIA
@ CTAHDAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CperHero oonero oopazoBanus
MAOY COULI Ne40 r. Tomcka

OIOP http://fcior.edu.ru
http://school-collection.edu.ru

LIOP
Tectsl Mo pusnke physics-regelman.com/
EI'D, TUA www.ege.edu.ru

EI'D, TNA www.fipi.ru

Texnuueckue cpeocmea 0o0yuenusn
Kommnerorep, MHTEpaKTUBHAsA TOCKa

77


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/

	Раздел 1. Физика и методы научного познания
	Раздел 2. Механика
	Тема 1. Кинематика
	Тема 2. Динамика
	Тема 3. Законы сохранения в механике

	Раздел 3. Молекулярная физика и термодинамика
	Тема 1. Основы молекулярно-кинетической теории
	Тема 2. Основы термодинамики
	Тема 3. Агрегатные состояния вещества. Фазовые переходы

	Раздел 4. Электродинамика
	Тема 1. Электростатика
	Тема 2. Постоянный электрический ток. Токи в различных средах

	Межпредметные связи
	11 КЛАСС
	Тема 1. Магнитное поле. Электромагнитная индукция

	Раздел 2. Колебания и волны
	Тема 1. Механические и электромагнитные колебания
	Тема 2. Механические и электромагнитные волны
	Тема 3. Оптика

	Раздел 3. Основы специальной теории относительности
	Раздел 4. Квантовая физика
	Тема 1. Элементы квантовой оптики
	Тема 2. Строение атома
	Тема 3. Атомное ядро

	Раздел 5. Элементы астрономии и астрофизики
	Обобщающее повторение
	Межпредметные связи (1)
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС
	11 КЛАСС


		2023-10-09T16:55:25+0700
	Антон Анатольевич Каширин




