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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usmke 0a30BOrO ypOBHS Ha YpOBHE CpenHero oomiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHHHA M TpeOOBaHWI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHO porpaMMel, mipenctaBieHHbX B DT'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIEMIIMH TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuiickoii ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue mporpaMMmbl 1Mo (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTUHBI Mupa oOyvaromuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO nojaxoaa. [Iporpamma 1o gusuke cCOOTBETCTBYET
tpedoBanusM PI'OC COO k miIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiapTaTaM OOyuYeHHUs, a TaK)K€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHbIX
CBSA3€M (U3MKKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil onpenensiorcs
OCHOBHBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca GU3NUKH: TUYHOCTHBIE, METANPEAMETHBIE, ITpeIMETHBIE (Ha 6a30BOM

YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUpPYEMbIE pe3ylbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHHUS;
coziepkanue yueOHoro npeameta «Du3nkay» 1o rojgaM o00ydeHHs..

dusnka Kak Hayka 0 Hanbosee 00muUX 3aKOHAX MPUPOJIBI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUHN, NU3y4aeMbIX
xuMueHr, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Mcmonb3oBaHue W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAaHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJIy4EHUS HOBBIX MAaTe€pHalIOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIa/ B OpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (HopMHUpOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/I MO3HAHUS MPU BHIMOJIHEHUH UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3uku i ypoBHS cpeHero obimero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPXKUT MaTepuaj U3 BCeX pa3esioB (U3HMKH, BKIFOYACT KaK BOIPOCHI KIIACCHYECKOU, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B coOTBETCTBUU ¢ HEW MaTepHal Kypca (Gpu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTe€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuul. Eé peam3anua npeAnojaract MUCIOJIb30BAHUC T'YMAHUTAPHOT'O
IHoTCHIaa (I)I/I3H‘{CCKOI>'I HAayKH, OCMBICJICHHUC CBA3U PAa3BUTUA (bI/IBI/IKI/I C pa3sBUTUCM 06H_[CCTB8., a
TAaK¥XXC ¢ MUPOBO33PCHYCCKUMU, HPABCTBCHHBIMHA U SKOJIOTHYCCKUMU Hp06J'ICMaMI/I.



Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEICHHS JJIEMEHTOB COJEpPIKaHHUA,
MOCBSIIEHHBIX 3KOJIOTHUECKUM IMPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHH, a TaKXkKe 00CYXKIeHUS MPOOIIEM PAalMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YPOBHE CpeIHEro oOmero oOpa3oBaHHS
ABIISIIOTCS  (u3nveckue Teopuu ((HOpMHpOBaHHME MPEIACTABICHUNA O CTPYKTYpEe MOCTPOCHHS
¢busnueckoil Teopud, poyin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNPEACTAaBJICHUAX O IMPUPOAC, I'paHULAX NPHUMCHUMOCTHU TCOprI, IS OIMMCaHUsI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeTeIbHOCTHBINA MOX0 B Kypce (U3HKHU peanu3yeTcsl Mpexkae BCEero 3a CUET
OpraHM3aliy 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKM — 3TO MCIMOJIb30BAaHUE CHCTEMbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpamMme To ¢u3nke oOBeTUHEHBI B OOMIUN CIHUCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM mepedHe JabopaTopHBIX padorT,
MMPOBOAMMBIX IJId KOHTPOJIA M OLCHKHU, OCYIICCTBIACTCA YYaCTHUKaMHU O6pa3OBaTeJ'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHUPOBAaHUS U OCHalleHusl kabunera ¢uzuku. [Ipu sTom
obOecrieunBaeTcs OBJIaJIeHHE OOYyJalONIMMUCS YMEHHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HUCCJIEe10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IMOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHue ynensercs pelieHHI0 pacu€éTHBIX U KauyecTBEHHBIX 3ajad. [Ipu sTom
JUIS pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJISIFOIINE TPUMEHSATh U3y4E€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pas3jelna Kypca,
TaK W MHTErpUpYyd 3HAHUA U3 Pa3HbIX pa3fenoB. J[Js KauecTBEHHBIX 3ajady HPUOPUTETOM
SBJISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karollel >KU3HH, TpeOyrouue BblOOpa (u3MuecKkod MoJenu Ijs CUTyalluu TNPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO k maTepuasbHO-TEXHUYECKOMY
obecreueHnIo yueOHOTro Tpoiiecca 0a30BbIi ypoBEHb Kypca (DU3UKH Ha YPOBHE CPEIHETO OOIIETOo
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUSX MPEIMETHOrO KaOuHeTa (GU3UKH WM B YCIOBUAX
MHTETPUPOBAHHOTO KaOHMHETa MPeIMETOB €CTeCTBEHHO-HAYYHOIO LUKIA. B kaOuHeTe ¢Gu3uku
JOJKHO OBITh HEoOXoauMoe J1abopaTopHOE OOOpYyIOBaHHE Ui BBHIMOJTHEHHS] yKa3aHHBIX B
porpaMme o (PU3HNKe YUeHUYECKUX MPAKTHUECKHUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.

HGMOHCTpaHI/IOHHOC O60py,HOBaHI/Ie Q)opMpreTc;I B COOTBCTCTBHHM C IIPHUHOUIIOM
MHHHUMAJIbHOM JOCTATOYHOCTH U obecneunBacT IMNOCTAHOBKY HNCPCUYHCIICHHBIX B IIPOTrpaMMe 110
(I)I/ISI/IKC KITHOYCBBIX I[eMOHCTpaI_II/Iﬁ AL UCCIICAOBAHUS UH3YYACMBIX SIBICHUH H mponeccos,
OMIIMPUYICCKUX U Q)YHHaMeHTaHBHBIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.

JIaGopaTtopHoe 000py10BaHHE ISl YICHUUECKUX IPAKTUUYECKUX paboT GopMHUpyeTCsl B BUJE
TEMaTHUYECKMX KOMIUIEKTOB U o0ecreunBaeTcsi B pacuéTe OJIHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTudyeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJIOBaHUS JOJDKHBI OBITh
MOCTPOEHBl Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1TAOOPATOPHI.

OCHOBHBIMHU HEJIAMHU U3YYCHUA (I)I/ISI/IKI/I B O6H.[€M O6pa3OBaHI/II/I SBJIAIOTCA:



(dbopmMupoBaHHE HMHTEpEca W CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY H3YYCHHIO IPUPOIHI,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HAHM U (POPMUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOILIEHHUS K OKPY/KAIOIIUM SIBJICHUSM;

(bopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUs OCHOB CTPOCHUS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHI OOBSICHSTD SBJICHHUS C NCIIOJIB30BaHNEM (PU3MUECKUX 3HAHUHA U HAYYHBIX
JI0Ka3aTeJIbCTB;

(bopMuUpOBaHHE TIPEACTABICHUN O PONM (HU3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH.

JlocTiokeHne JTUX IeJieid 00ecreunBaeTcs pEeHIeHHEeM CIEAYIOIUX 3a/1a4 B TIpoIecce
M3y4YeHus Kypca GU3NKU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

MpUOOpETEeHNE CUCTEMBI 3HAHUN 00 00IUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJEKYISIPHYIO (U3MKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPO(PU3UKY;

dbopMUpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS ISl OOBSCHEHHS (U3NYECKUX
SBJIEHUH B MPUPOJIE U JUISL IPUHATHS MPAKTUYECKUX PEIIEHUH B TIOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB pelIeHrs pa3IUYHbIX 3a/1a4 C SIBHO 33JaHHOM (U3NYECKOI MOJIENbIo, 3a/1a4,
MOIPa3yMEBAIOIINX CAMOCTOSITENIbHOE cO3/laHue (U3UYECKON MOJIeNH, a/leKBaTHOM YCIOBHUSM
3a/1auu;

MOHUMaHHe (U3NYECKUX OCHOB U TPHUHIUIOB JACWCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILLYIO CPeNy;

OBJIAZICHUE METOJAMH CAMOCTOSITEJIbHOIO IUIAHMPOBAHUSA M MPOBEACHUSA  (PU3MUECKUX
SKCIEPUMEHTOB, aHAIM3a W MHTEpIpeTanuy HHPOpMaluu, OIPEAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTarTa;

CO3/JaHME YCIOBUW A Pa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NEATeNbHOCTH.

Ha m3yuenue ¢usukum (0a30BBIi ypOBEHBb) HAa YpOBHE CpEIHEro oO0miero oOpa3oBaHHS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipennaraemslii B mporpamMme 1o (u3uke nepedeHs 1a00paTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEHIOBAHHBIM, YYMUTEIb JEJIaeT BBIOOp MPOBEIEHUS ITabOPaTOPHBIX paboOT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCS.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uKa 1 METOABI HAYYHOIO NIO3HAHUS

®duzuka — HaykKa O HOpUPOAC. HaquLIe MCTOAbI TO3HAHHA OKPYXKALICTO MHUpA. Ponb
OKCIICPUMCHTA U TCOPHHU B IMPOLECCEC IMO3HAHUSA TTPUPOABI. 9KCHepI/IMeHT B (1)1/131/11(6.

MO,Z[CJ'II/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX SIBIICHUH M IponecCcoB. HayLIHLIC runoTe3pl. OU3NdIecKue
3aKOHBI 1 TCOPHUH. FpaHI/ILIBI MMPUMCHHUMOCTHU (pI/I3I/IquKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBECTCTBHA.

Ponp m Mecto ¢u3uku B (QOPMHUPOBAHUHM COBPEMEHHOM HAay4yHOW KapTUHBI MHUpa, B
MIPAKTUYECKON JESITETbHOCTH JIFO/IEH.



Jlemoncmpayuu
Amnanorosie ¥ IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.
Paznen 2. Mexanuka

Tema 1. Kunemamurka

Mexanndeckoe JABMOKCHUC. OTHOCHUTENILHOCTE MEXaHUYECKOT'O JABUKCHUS. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAsi CKOpPOCTh) M YCKOpPEHHUE

MaTepI/IaJ'IBHOI\/'I TOYKH, UX MPOCKIOHUU HA OCH CUCTCMbI KOOpAWHAT. Crnoxxenue HepeMGHIeHI/Iﬁ n
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPsSMOJMHEHHOE IBIDKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NEPEMEIICHUS MATEPUATIBHON TOUYKH OT BPEMEHH.

CBoboaHoe majienre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe paBwxeHue. J[BMKeHHE MaTepuagbHOW TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJTF0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHAst CKOPOCTh. [leprona u yactora
oOpartenus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

Texuuyeckue ycTpoiCcTBa U MPAKTHUECKOE MPUMEHEHHUE: CITUIOMETP, IBUKEHUE CHAPSIJIOB,
LEMTHbIE U PEeMEHHBIE MepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, WIUTFOCTPAIMS KHHEMAaTUUECKUX XapaKTEPUCTHK JBHUKCHUS.
[IpeoOpazoBaHue ABMKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABr>keHUs Tena, OpOLIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HampaBiienne cCKOpoCTH MPH ABMKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHUS MCKAY ITYTAMU, HpOfII[GHHLIMPI TCJIOM 34 MOCJICA0BATCIIBHBIC

paBHbIE IIPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM JABWKCHUU C HA4YaJIbHOM CKOPOCTHIO,
PaBHOU HYIIIO.

I/I3yquI/Ie ABHUIKCHUS IIApHUKaA B BSI3KOM JKHIKOCTH.

I/I3yquI/Ie JABHOKCHUSA TECJIA, 6p0H_ICHHOF O TOPHU30HTAJIBHO.



Tema 2. lunamuxa

[Ipunuun otHocuTenbHOCTH ['anmunes. Ilepbiit 3akoH HeroroHa. MHEpIManbHble CUCTEMBI
oTcuéra.

Macca Tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akon Heiorona mis
MaTepuaibHOM TOUKHU. TpeTuid 3akoH HproTOHA 11711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectd. [lepBas kocMuueckas CKOpPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenune. Buapl Tpenus (mokosi, ckoibxeHus:, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUs CKOJIbKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUs NpU
JBUKEHHUH TeJa B )KUAKOCTH WM rase.

[TocrymarenbHO€ U BpamaTeIbHOE IBUKEHHE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHJIbl OTHOCUTENLHO OCH BpalieHus. [1imeqo cuiibl. Y CinoBusa paBHOBECUS TBEPIOTO
Tena.

Texanueckue YCTpOI\/'ICTBa U MPAKTUYCCKOC TMPUMCHCHHUC. TOAUIMIIHUKH, AOBUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUH.

CpaBHeHME Macc B3aMMOACHCTBYIOIIMX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Croxxenue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Ae(hOopMallHu.
Hesecomocts. Bec Tena npu ycKOpeHHOM MOABEME U MaICHUH.
CpaBHeHUE CHUJT TPEHUS TIOKOSI, KAUYSHHS U CKOJIbXKEHUS.
VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBeCHSI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3ydenue nBuxenus Opycka 1Mo HaKIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIIPYrOCTH, BO3HUKAIOIIMX B TPYXHHE M PE3HHOBOM
oOpasiie, oT ux aedopmarium.

HccnegoBanue yCJIOBI/Iﬁ paBHOBECUSA TBéleOFO TCJIa, UMCIOUICTO OCh BPaIlllCHUA.



Tema 3. 3axkonwvt COXPAHEHUA 6 MexXaruKe

NMnynec MaTepualibHON TOYKH (T€la), CUCTEMBl MaTepUAIbHBIX ToUeK. MIMIynbc cuiibl U
M3MEHEHHE UMITyJIbCca Teja. 3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE ABUKEHUE.

PaGora cunpl. MOLIHOCTE CHJIBI.

Kunernueckass sHeprusi mMarepuajibHOil TOukH. TeopeMa 00 M3MEHEHUM KUHETHUYECKOMN
JHEPIHUH.

[NorenumaneHas sueprus. [loTeHnnanbHas SHEPTHS YIPYro 1epOPMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3EMIIH.

HOTCHIII/IZU'IBHBIG 1 HCIIOTCHIIMAJIbHBLIC CHIIBI. CBs3b pa6OTBI HECIIOTCHIHMAJIBHBIX CHJI C
H3MCHECHHEM MEXaHHMISCKOM OHEPIHUU CUCTEMBI TCII. 3akoH COXpaHCHHA MEXaHHYeCKOH OHCPruu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckre ycTpoHCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOJAOMET, KONEP, MPYKWHHBIN
MACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE IBIKEHUE.

[Tepexon moTeHIMATBHOM SHEPTHH B KWHETUUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

I/IsyquI/Ie a0COJIFOTHO HCYIIpYroro yaapa ¢ IMINOMOIIbIO [ABYX OJWHAKOBBIX HHTSIHBIX
MajATHHKOB.

HCCJ’IGI{OB&HI/IG CBiA3HU pa6OTI)I CHJIBI C H3MEHCHHEM MEXaHHUYeCKOU SHEpruu TEJla Ha
MMpUMEPEC PACTANKCHUA PE3UHOBOI'O KT'yTaA.

Paznea 3. MoJiekyasipHasi pu3uka 4 TepMOAMHAMHUKA
Tema 1. Ocno6vl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETHUECKOM TEOPUH U MX ONBITHOE 00OOCHOBAHUE.
BbpoynoBckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YAaCTUI BELIECTBA.
Mojenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPIBIX T U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Moaenei. Macca u pazmepsl MoJiekyil. Konnuecto Bemectsa. [loctosinnas ABoraapo.

Tennosoe paBHOBecue. TeMreparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mogenps uACaIBLHOTO Tasa. OcHOBHOE YpaBHCHUC MOHCKyanHO-KHHCTH‘-ICCKOﬁ TCOpHUU
nACAJIbHOTIO TIasa. AOcomoTHas TEMIICpATypa KaK MeEpa cpenHeﬁ KUHETHYECKOMU SHEPIrun
TEIUIOBOI'O ABMKEHUS yacTull raza. Illkama TEMIICPATYP KenbBuna. ['a30BEIC 3aKOHBI. ypaBHCHI/Ie
MeH;[eﬂeeBa—KnaneﬁpOHa. 3akoH I[aJIBTOHa. I/ISOHpOHGCCBI B WJCAJIbHOM Tra3c C IIOCTOAHHBIM



KOJIMYECTBOM BeIlIecTBa. [ 'paduueckoe MpencTaBiIeHUE H3O0IMPOIECCOB: H30TEpMa, H30X0Da,
n3obapa.

Texaudeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OmnbITH, JOKa3bIBAIONINE JHCKPETHOE CTPOSHHE BemIeCcTBa, (oTorpaduu MOJIEKyT
OPraHU4YeCKUX COCTMHECHUMU.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnpIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOIEHCTBHSL.
Monens, WUTIOCTpUpYIOLIas NPUPOTy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBpIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOIIECChI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3[yXa B KIJIACCHOM KOMHATe Ha OCHOBE HM3MEpPeHHN 00bEéMa
KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnogvt mepmoounamuxku

Tepmoaunamuueckasi cuctemMa. BHYTpeHHsE SHEprus TEPMOIMHAMHYECKON CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0JHOATOMHOTO
ujeanbHOTOo ra3a. Bunel Teronepenadn: TeIIONPOBOJHOCTh, KOHBEKIHUS, U3TyUdeHHUE. Y IeIbHas

TEeNI0EMKOCTh BEIIECTBA. KommyecTBO TEIIIOTHI IIpU TCIUIOICpEeaAa4dcC.

[Tonsitre 06 aguadaTHOM mportiecce. [lepBriii 3akoH TepMoarHaMuKH. [IpumeHeHue nepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I padudeckast uHTepnperanust padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.
TemnoBbie MamuHbl. [IpuHIMITBI T1eHCTBUS TEIUIOBLIX MaluH. [IpeoOpazoBanus SHEPTUH B
TerIoBbIX MamuHax. KoaduimeHT nonesnoro aeicteus Temnooi mamuubl. [lukia Kapao u ero

KOC‘)(I)(I)I/II_[I/ICHT MOJIE3HOTO ASHCTBUSI. ODKOJIOTHYECKHE HpO6J’I6MLI TCIIJIOSHCPICTUKH.

Texanueckue yCTpOﬁCTBa U MPAKTUYCCKOC TIPUMCHCHUC: MNOBUI'ATCIIb BHYTPCHHCTO
CropaHus, OBITOBOI XOJIOOUJTIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu



V3MeneHne BHYTpEHHEH SHEprHM Tejla IPU COBEPIICHWH pPAOOTHL: BBUJIET NMPOOKU U3

OYTBLIKH IO ICHCTBHEM CKATOTO BO3/yXa, HAarpeBaHue dpupa B JTaTYHHOU TPyOKe MyTEM TPEHHS
(BUIEOAEMOHCTpALIHS).

N3menenue BHyTpeHHEHN 3HEpruu (TeMIepaTypbl) Tela Npu Terionepeaye.

OmnbIT 10 aMabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIITHBIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEJISI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune ynenbHON TEIUNIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenune. AOCOTIOTHAS U OTHOCUTEIIbHAS

BII&XHOCTh BO3ayxa. HaceiteHHbIit map. YaenpHas TemioTa MmapooOpa3oBaHus. 3aBUCUMOCTH
TeMnepaTypH KHUIICHUA OT JABJICHUS.

Teépnoe Teno. Kpucrammueckue u amopgHbie Tena. AHU30TPOTIHS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaybl. [lmaBneHume M Kpuctaumszauus. Y aenbHas
TerioTa riasneHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OaslaHca.

Texnuueckue ycTpoicTBa M MNPAKTUYECKOE MPUMEHEHHUE: THUTPOMETpP M ICHUXPOMETD,

KaJIOPUMETP, TEXHOJIOTMU ITOJTYYCHHUSA COBPEMCHHBIX MAaTE€pPHUaIOB, B TOM YHUCJIC HAHOMATCPHAJIOB,
1 HAHOTCXHOJIOTHUH.

Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX MapOB.
Kunenue nmpu NOHMWKEHHOM JaBJICHUH.
CriocoObl I3MEPEHUS BIAKHOCTH.
HaGnronenue HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaIys KpUCTaIOB.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3mepeHune OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
Paznen 4. DuekrpoamnamMuka

Tema 1. Inekmpocmamuka

3J'IeKTpPI3aL[I/I$I TCII. BHCKTpI/I‘-ICCKI/Iﬁ 3apsani. I[Ba BUJAa OJICKTPUYCCKUX 3apsa0B.
HpOBO,Z[HI/IKI/I, JAUDJICKTPUKHU U MOJIYIIPOBOIHUKH. 3akoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa.



B3aumopneiicteue 3apsnoB. 3akoH Kynmona. TodeuHblid  3neKTpUuyecKuM — 3apsn.
Onexrpuueckoe noJie. Hanpsk€HHoCcTh 3nexTpuueckoro mnousid. [lpuHumn cynepno3uuuu
NEKTPUYECKUX MOJIeH. JINHUY HANPsZKEHHOCTU AIEKTPUYECKOTO TIOJIS.

Pabota cun anexkrpocratuueckoro noss. [lorennuan. PasHocts notennuanos. IIpoBogHUKH
U AU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM HoJie. Jusnexkrpuueckas MpOHUIIAEMOCTb.

DnexktpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHACHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHUE: SIJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUUECKAs 3alllUTa, 3a3€MJICHUE DJEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO M MPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[TpoBOIHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

,Z[I/DJ'ICKTpI/IKI/I B JJICKTPOCTATHYCCKOM II0JIC.

3aBHCUMOCTh BHCKTpOéMKOCTI/I IIJIOCKOr'o KOHACHCATOPA OT IJIOIAan IJIaCTHH, PaAaCCTOSIHHA
MCKIAY HUMH U ,I[HBJIGKTpH‘IGCKOﬁ IMPOHUIIACMOCTH.

DOHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paziuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCIIOBUS CYLECTBOBAHUS JEKTPUUYECKOTIO TOKA. VICTOUYHMKH TOKa.
Cuia toka. IlocToSIHHBII TOK.

Hanpspokenne. 3akon OMma ai1s ygacTka LIETIH.

3neKTquec1<oe COIIPOTHUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’IGI[OB&TCJ'ILHOC, napajijieJibHOC, CMCIIAaHHOC COCANHCHUC ITIPOBOAHUKOB.

PabGora QJICKTPUYICCKOT'O TOKA. 3akoH ﬂ)KOYJ'I}I—.HCHI_Ia. MoIIHOCTh QJICKTPUYICCKOT'O TOKA.

ONEeKTpOABMKYIIAsl CUjla U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHHUKA TOKa. 3akoH OMa s
MOJIHOM (3aMKHYTOM) 3JeKTprueckoil nenu. KopoTkoe 3ambIkaHue.



DNEeKTpOHHas IPOBOAUMOCTb TBEPABIX METAJNIOB. 3aBUCUMOCTh COIPOTHUBIICHUS METAJIJIOB
oT TeMieparypsl. CBEpXIpPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[lonynpoBoanuku. CoOCTBEHHas M HOpPUMECHas MPOBOAUMOCTb IOJIYIIPOBOJIHUKOB.
CpoiictBa p—n-niepexoa. IlomynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUl TOK B pacTBOpax M pacIiulaBax dJIEKTPOIUTOB. DIIEKTPOIUTHUECKAS
JUCCOITHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMoCTOATEIbHBIN U HECAMOCTOSITENbHBINA pa3psaa. MoJHus.
IIna3ma.

TexHuueckne ycTpoicTBa U MPAKTUUECKOE MPUMEHEHNE: aMIIEpMETp, BOJIBTMETP, PEOCTaT,
HWCTOYHUKUA TOKA, DJEKTPOHArpeBaTelibHble NPUOOPHI, DIIEKTPOOCBETUTEIBHBIE MPHOOPHI,
TEPMOMETP  COMPOTHUBJICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
TTOJTYTTPOBOTHUKOBBIN MO, TajIbBaHUKA.

Jlemoncmpayuu

I/I3MepeH1/Ie CHJIBI TOKa 1 HAIIPSAKCHUA.

3aBHCUMOCTh COMMPOTUBJICHUA LOWIMHIAPUYCCKHUX IIPOBOJHHUKOB OT IJWHBI, ILIOIAAN
IMONMEPEYHOT0 CCYCHHUA U MaTCpHralia.

CMmernranHoe coeIMHEHUE TIPOBOTHUKOB.

[Ipsimoe m3MepeHue AIeKTpOABMKYIIEH cuiibl. KOpoTkoe 3aMblKaHWE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBMCHUMOCTD COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE IIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yuyenue cMemaHHOrO COSAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpOABUKYIIEN CUIIbl MICTOYHHUKA TOKA M €70 BHYTPEHHETO COITPOTUBIICHMUS.
Habnronenue snexrpoinsa.

MexnpeamerHblie CBA3U

Nzyuenne xypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce ocCylecTBIsieTCS C Yy4ETOM

COACPKATCIIbHBIX MCEKIIPECAMCTHBIX CBs3El C KypCaMu MAaTEMaTuKH, 61/IOJ'IOI‘I/II/I, XHUMMHU,
reorpa@wm U TCXHOJIOI'HNH.



MeosicnpeOmemnuvle nousimusi, CBSI3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO IMO3HAHUS:
SBJICHUE, Hay4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJICHUE,
SKCIEPUMEHT, MOJACIIMPOBAHUE, MOJENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, JIMHeWHas QyHKIus, mapadoia, runepbouia,
uX rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOC TPUI'OHOMCTPHYCCKOC TOXIACCTBO, BCKTOPbBI WM HUX MNPOCKIHUH HA OCHU KOOpJAWHAT,
CIIO)KEHHE BEKTOPOB.

Buonoeusn: mexannveckoe TBWKEHUE B KUBOU mpupone, auddysus, ocMoc, TermiooOMeH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEPENIAaUH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOU IPUPOJIE.

Xumus: AUCKPETHOE CTPOCHHUE BEHICCTBA, CTPOCHUEC AaTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJIIpHasA Macca, TCIIJIOBBIC CBOMCTBaA TBépI[I)IX TCI, JKHUJIKOCTEH U ra3oB, OJJICKTPHYCCKUC
CBOMCTBaA MCTAJJIOB, DJICKTPOJUTHYCCKAd AUCCONMAIMs, ralbBaHUKaA.

l'eoepagpus: BNaxXHOCTh BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUH C UCHOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHMKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHCIIE
HAaHOMAaTEepUAJIOB, W  HAHOTEXHOJOTMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pasznen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoOMaCHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHl. B3anMmonelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE ToOJIe.
Bekrop marautHoM uHaAyKiuu. [[pyuHIUI Cyneprno3uiiui MarHuTHBIX 1oJied. JIMHUKM MarHUTHOM
uHaykuud. KapTuHa TuHII MarHuTHOM MHAYKIIMU TOJII TOCTOSTHHBIX MarHUTOB.

MaruutHoe moJie MPOBOJHUKA ¢ TOkoM. KapTuHa AMHMI MHAYKIIMH MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHKA U 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna HopeHua, eé MOAYJIb W HaAIIpaBJICHHUC. I[BI/I)KGHI/IC 3ap;1>1<eHH0171 qaCcTulbl B
OJAHOPOJHOM MArHMTHOM IIOJIC. PabGora cuibl HopeHua.

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIWHA. IToTok BCKTOpa MarHUTHOM HWHAYKIWHA.
3J'ICKTpO,Z[BI/I)KyIJ_Ia${ CyJia UHAYKIHH. 3aKkoH BHCKTpOMaFHHTHOﬁ HWHAYKIIUHN (I)apaﬂeﬂ.

BI/IXpeBOe QJICKTPUYICCKOC II0JIC. QHCKTI)OI[BI/I)KYH_IaH Chjla UHAYKOUHU B IIPOBOJHHUKCE,
ABUXKYHICMCA TOCTYIIATCIIBHO B OTHOPOJHOM MAarouTHOM ITOJIC.



IIpaBuiio Jlenna.

NHayKkTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DIEKTPOABIKYIIAS CHIIa CAMOUHIYKIIUH.
DHeprus MarHUTHOT'O NOJISl KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

Texanueckue YCTPOﬁCTBa U MPAKTUYCCKOC IIPUMCHCHHUC. TIOCTOAHHBLIC MAarHUTHI,
QJICKTPOMAIrHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL[, MHAYKIIMOHHAA ICYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.
JIuHWY WHIYKITUA MarHUTHOTO TIOJIS.
B3anmoperictBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.
SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuno Jlenna.

3aBHCUMOCTh BJICKTPO,HBH)I(YHICP'I CUJIBI MHAYKIKUKU OT CKOPOCTH HU3MCHCHHA MAarHUTHOI'O
IIOTOKA.

SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydyeHne MarHUTHOTO TOJISt KATYIIKU C TOKOM.

UccnenoBanue neiicTBUs NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHUS SIEKTPOMArHUTHOM WHIYKIIUU.
Pazgen 5. KosieoaHusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

Konebarenbnast cuctema. CB0oOOgHBIE MeXaHMUYeCKHWe KolebaHus. [apMoHUYecKue
konebanus. Ilepuon, dwacrora, ammuutyga U (aza konebanuil. [IpyXKMHHBI MasATHUK.

MaremaTHuecKuil MasiTHUK. Y paBHEHUE rapMOHUYECKUX Kojiebanuil. [IpeBpatienne sHepruu npu
rapMOHHUYECKUX KOJeOaHHIX.



KoneGarenbubiii koHTYp. CBOOOIHBIEC AIIEKTPOMArHUTHBIE KOJIEOAHUS B HACAIBHOM
Koe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU M DJICKTPOMAarHUTHBIMU
kosiebanusiMu. @opmyna ToMmcoHa. 3aKOH COXPAaHEHHUs SHEPTUHU B UACAILHOM KOJIeOATEIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxaromuXx KojeOaHMsIX. BBIHYXIICHHbIE MEXaHUYECKHe KoJeOaHwMs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHHYCOUJAJIbHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIMTYIHOE U JEMCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. [IpousBoncTBo, mepepada M NOTPeOIEHUE DIIEKTPUUYECKONW SHEPTHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa wucnoiab3oBaHUs

BJIEKTPOSHEPTUHU B MOBCEIHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK,
TEHEPaTOP IEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojiebaTeabHONW CUCTEMBI (MIPYKUHHBIA MIIM MaTeMaTUYECKUI
MasITHUK).

HaGnronenue 3aryxarommx KojeOaHuH.
HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.
Ha6nronenue pezonanca.

CB0OOIHBIC ATIEKTPOMArHUTHBIC KOJICOAHHMSL.

OCHI/IJ'IJ'IOFpaMMBI (BaBI/ICI/IMOCTI/I CHUJIBI TOKa W HAIPsSXKECHUA OT BpeMeHI/I) JIIA
QJICKTPOMArduTHBIX KOJIEOaHUH.

Pe3onanc IIpru MOCJICAOBATCIIPHOM COCAUHCHHWU PE3UCTOpPA, KATYIHKH HMHAYKTHBHOCTHU U
KOHACHCATOpa.

Moenp TMHUM 3JIEKTPOINIEPEIAYN.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NEPUOJIAa MaJIbIX KOJIEOAHUH rpy3a HA HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnegoBanue NEpEeMCHHOTO TOKa B I1ENIM U3 TOCJICA0BATCIILHO COE€OUHEHHBIX
KOHACHCATOPA, KaTYIIKU 1 PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl
Mexanuueckue BOJIHBI, YCI0BUs pactipocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus

u januHa BosHbL. [lomepeunble W MpojoJbHBIE BOJIHBL. MHTepdepeHuus u audpakius
MEXaHWYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota Tona. TemOp 3Byka.
SHCKTpOMaFHI/ITHBIC BOJIHBI. Y CJIOBHUS H3JIYUCHHUSA DJICKTPOMAIrHUTHBIX BOJIH. Bzaumnas

opuenTtanus BektopoB E, B, V B anekrpomaruuTHoit BoiHe. CBONCTBA 3IE€KTPOMATrHUTHBIX BOJIH:

OTpaXeHHWe, TpeJoMIIeHWe, Tnoispu3amus, gudpaknus, wuHTepdhepeHuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[Ikama 3MeKTPOMarHUTHBIX BOJH. [IpUMeHEHUe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHINIBI pauOCBA3U U TeNIEBUACHUS. Pagronokanusi.
DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHnueckre ycTpoNCTBa M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHbIE WHCTPYMEHTHI,

YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHHUKE W MEIUIIUHE, pajap, PaaIuoNpUEMHHK, TEIEBU30D,
anTeHHa, teneon, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHHe U PaCIPOCTPAHCHUE TIOTIEPEUHBIX U IMPOIO0JIBHBIX BOJIH.
Konebmomieecst Teo Kak HCTOYHHK 3BYKA.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.
Ha6mronenue narepdepeHuy u Audpakiiniy MeXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaOmoieHne CBSI3W T'POMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM W YacTOTOM
KOJIEOaHUIA.

HccnenoBanue  CBOIMCTB  AJNEKTPOMArHUTHBIX  BOJH:  OTpPaXeHUE, IMPEIOMIICHUE,
noJisipu3anus, AuQpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHeHue CBETa B OJTHOPOJIHOM cpee.
JIyu cBeta. Toue4HbIN HICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakKeHHUs cBeTa. [locTpoeHue W300pakeHHWH B IJIOCKOM
3epka’e.

HpeHOMHeHI/Ie CBCTa. 3aKoHBI MNpeJIOMJICHUA  CBCTA. AOCOIIOTHBIM  TIOKa3aTelb

MIpEIOMIICHUA. ITomnoe BHYTPCHHEC OTpPAXKCHUC. Hpe,[[eJ'ILHHﬁ Yroja mHOJIHOTO BHYTPCHHETO
OTPAKCHUA.

Hucniepcus ceeta. CoxxHbI coctaB Oenoro csera. L[Ber.



CoOuparomue W pacceuBaromue JMH3bL. ToHkas smH3a. DOKYCHOE pacCTOsHHE H
ONTHYECKasi CUjla TOHKOW JUH3BL. [locTpoenne n3o00pakeHuii B COOUPAIONIUX M PACCEUBAIOIINX
nrH3ax. Popmya TOHKOM JIMH3bI. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BomnnoBas onrtuka. HWuHtepdepenums cera. KorepeHTHbIE HWCTOYHUKH. Y CIIOBHS
HaOJIIOIEHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPCHTHBIX UCTOYHHUKOB.

Hudpakmust  cBera. JudpaxnmonHas pemérka. YcinoBue HaOMIOACHUS —TJIaBHBIX
MaKCHMYMOB IIpH NaICHUU MOHOXPOMAaTHYECKOTO CBETAa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoiicTBa M NpPaKTUYECKOE NPHUMEHEHHUE: OYKH, JIyna, Qoroamnmapar,
HpOGKHHOHHBIfI amnmnapar, MUKPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITUKA, )II/I(l)paKIII/IOHHaﬂ pCHIéTKa,
MIOJIAPOU .

Jlemoncmpayuu

[IpsiMonuHeliHOE pacnpocTpaHeHHe, OTpakKeHHWEe WU IpeloMieHHe cBera. OnTuueckue
puOOPHI.

[ToniHO€ BHYTpEHHEE OoTpakeHue. Moaennb CBETOBOA.
HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.
Moienu MUKpPOCKOIIA, TeJIECKOTIA.

Hab6nronenue nnrepdepeHiiuy ceera.

Hab6nronenune nudpakuuu cBerta.

Hab6nronenue aucnepcun cBeTa.

[TonyueHue cekTpa ¢ HOMOMIBIO MPU3MBI.
[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.
HabGnronenue monspusaiuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.
HccnenoBanue cBOMCTB M300paxeHHI B TUH3AX.

Ha6J'IIO,Z[CHI/IC AUCTICPCUU CBECTA.



Pa3nes 6. OcHOBBI cCIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'pannupl IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. [locTymaTel cnienuanbHOM TEOpHUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJIYJs CKOPOCTH CB€Ta B BaKyyme, IIPUHLUII
OTHOCHUTEJILHOCTH DWHIITEHA.

OTHOCHTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U COKPAIICHHUE JITHHEI.

DHeprus U UMNYIbC PEISTUBUCTCKOW YaCTHIIBI.

CBsi3b MacCChI C YJHEPTHCH U UMITYJIBCOM PEIISTUBHCTCKON YaCTHIIBI. DHEPTHUs TIOKOSL.
Paszpen 7. KBanToBasi pusuka

Tema 1. Dnemenmul Keanmoeou onmuxu

®ortonsl. ®opmyna [Tnanka cBsi3u 3HEpruu (POTOHA C €r0 YACTOTOM. DHEPrus U UMITYJIbC
dhoToHa.

OtkpeiTne u wucciuenoBanue (Gorodddexra. Ombiter  A. [I'. CromeroBa. 3aKoHBI
dboTtorddekra. YpaBuenue DitnmreitHa ais hotoddpdexra. «KpacHas rpanuima» horodddekra.

JlaBnieaune ceta. OmeiTel 1. H. JleOGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudeckre YCTpOHWCTBA W TPAKTHYECKOE MpPUMEHEHHUE: (OTOIIEMEHT, (OTOJATUHK,
coJIHeUHas Oatapesi, CBETOUOI.

Jlemoncmpayuu

®doTo3(dPexT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (hoToddekTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pezepdopna mo paccesnuto o -uactuil. [lnanerapHas
Mmozenb aroma. Iloctynarel bopa. M3nyyenue u nornoiieHue pOTOHOB MpHU Hepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUH Ha Apyroil. Buael ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/IaA.

BonnoBble cBolicTBa yactull. Bosnsl e bpoiinsa. KopryckynsipHO-BOJIHOBOH Tyaan3M.

CnoHTaHHOE B BBIHYX/ICHHOC U3JIYYCHHC.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIEKTPaJbHbI aHaIU3
(ciekTpockoM), Ja3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue AIMHBI BOJHBI JIa3epa.

Habnroenue MmHEHYaTIX CIEKTPOB H3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HaGnronenue nuHeyaToro crexTpa.

Tema 3. Amomnoe s0po

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CJIOKHOCTH CTPOEHUS sipa. OTKPHITHE PaIHOAKTHBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paAuoakTUBHOTO u3inydeHus. CBoiicTBa anbpda-,

6eTa-, ramMmma-us3JIydCHH. Bausane PaaduOAKTHUBHOCTHU HaA KMUBBIC OPraHU3MBI.

OTtkpbiTHE TPOTOHA U HeliTpoHa. HykionHas monens siapa ['eiizen6epra—Banenko. 3apsn
anpa. MaccoBoe uncio sapa. M3o0Tomnsl.

Anbba-pacniag. DJIEKTpOHHBIH W TO3WTPOHHBIA Oera-pacnaz. ['amma-usmydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHsbie cuiibl. JledekT Macchl sapa.
Snepubie peakunu. JleneHue u CUHTE3 A1Ep.

SAnepubiii  peaktop. TepmosiaepHbiii cuHTE3. [IpoOieMbl W TEPCIEKTUBBI  SIEPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCeKThI SEPHOI SHEPTreTHUKU.

BHeMeHTapHBIe YaCTHUIIbI. OTKpI)ITI/IC MMO3UTPOHA.
MeTo1p1 Ha6J'IIOI[€HI/ISI U pCTUCTpalli 3JICMCHTAPHBIX YaCTHII.
CDYHI[aMeHTaJ'ILHbIe B38.PIMO,Z[€I>'ICTBH5{. EnunctBo (1)PI3PI‘I€CKOI>1 KapTHUHBLI MHPa.

TexHuuecKre YCTPOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: JIO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6boMoa.

Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (IO TOTOBBIM (poTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Otansl pa3BUTHS acTpoHOMUU. [IpuKkiIaHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bup 3Bé3nn0ro Heba. Co3Bes3nus, spkue 3BE3/bl, IUTAHETHI, X BUAUMOE JIBIKECHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruu CosHua u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTUKH. JlHarpaMmma «CIeKTpaIbHBINA KIIacC — CBETUMOCTbY. 3BE3/IbI IITaBHOM
MOCIIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHMOCTb» Ui 3BE3A  TJIABHOM
nocnenoBareIbHOCTH. BHyTpeHHee cTpoeHmne 3BE37. CoBpeMEHHBIE TMPEJICTABICHHS O

MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [Iyts — Hama [NanmakTuka. [lonoxenue u nemwxenne Connna B ['anaktuke. Tumsl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbIE IBIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopust
Bossmmoro B3peiBa. PenmmukToBOE M3imydeHue.

MacmtabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYKEHHBIM TJIa30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs TOJI0XKEHUSI HeOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTO MOTYIIAPUS U IPKHUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, mianer, Maeuroro [TyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMUU B 3KOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLMANbHOW U
3THYECKOH cepax AesTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U ACTPOHOMHUU B COBPEMEHHOM
HAay4yHOW KapTHHE MHpa, pojib (u3udeckoid Teopun B (OPMUPOBAHUU MPEACTABICHUN O
(buznueckoil KapTUHE MUpA, MECTO (U3NYECKON KapTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MIPUPOIE.

MexnpeaMeTHbIe CBSI3H

N3ydenne kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kjacce OCYIIECTBISETCS C Y4ETOM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MeosicnpeOomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, HAy4YHbId (akT, rumores3a, Qu3uveckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,

OKCIICPUMCHT, MOACIINPOBAHNEC, MOJCJIb, U3BMCPCHUC.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHe (YHKIUHU: CHUHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M HX



MPOEKIIMH Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJIHBIC JIEMEHTAapHBIX (DYHKLHUH,
MPU3HAKH OO0 TPEYTOJIbHUKOB, OTIPEACICHUE TUIONIAIN TUIOCKUX UTyp U 00bEMa Tedl.

buonozus: anexTpruyeckue sIBIEHUS B )KUBOM NPUPOJE, KOJeOaTeIbHbIE IBUKEHUS B )KUBON
IIPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOM IIPUPOAEC, ACUCTBUE paauallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYN, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHMUs KPUCTAIUTMYECKON PEHIETKH, CIIEKTPAIbHBIN aHAJIH3.

l'eoepaghus: MarHuTHBIE TIONMIOCAa 3€MJIHM, 3aJIe)KW MArHUTHBIX PyA, (GOTOChEMKA 3€MHOMN
MIOBEPXHOCTH, IPECKA3aHNE 3EMIIETPICEHUH.

Texnonozcus: TMHAN DIIEKTPOIIEPENay, T€HEPATOP NEPEMEHHOTO TOKA, JJIEKTPOJBHUIaTElb,
WHIYKIIMOHHAs Teub, pajap, paJuONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHasl OaTapes.

IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS IMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydebHoro mpenmera «Dus3mka» Ha YpPOBHE CpEeIHEro oOIero oOpa3oBaHUS

(6a30BBIIT  YpOBEHB) JOHKHO  OOECTEUUTHh  JIOCTHKEHHE  CIEAYIONUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImgHOCTHBIE PE3yNbTaThl OCBOEHHS y4eOHOro mpeamera «Du3mka» OIHKHBI OTPaKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNuXcsi pyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIMid, MO3UTHBHBIX BHYTPCHHUX
yOeXKIEeHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
pacimpeHue XU3HEHHOTO OIbITa M OTbITa JIEATEIBHOCTH B IMPOLECCE pPeau3allii OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIBHOM NESITEIBHOCTH, B TOM YUCIIC B YACTH:

1) rpaxIaHCKOro0 BOCIIUTAHUSA:

C(bOpMI/IpOBaHHOCTI) Fpa)K,HaHCKOﬁ O33N 06yqalomeroc>1 KaK aKTHMBHOIO H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H.[€CTBa;

MPUHATHE TPAJAULUOHHBIX OOIIEYETOBEYECKMX T'YMAHUCTHUECKUX M JEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTb BE€CTU COBMECTHYI HOCATCIBHOCTL B HHTEPECAX TI'PAKAAHCKOI'O 06H_IGCTB8.,
Y4aCTBOBATH B CAMOYIIPABJICHUU B 06pa3013aTenLH0171 OpraHu3alu,

YMCHHC B3aMOJEUCTBOBaTh C COILMAJIbHBIMHU HHCTUTYTaMH B COOTBCTCTBHU C HUX
(I)YHKI_[I/IHMI/I N Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapHOM U BOJIOHTEPCKOU JEATEIBHOCTH;
2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:

C(bOpMHpOBaHHOCTB pOCCHﬁCKOﬁ iy pa)i(ILaHCKOﬁ UJICHTUYHOCTH, IIAaTPUOTU3MA;



[EHHOCTHOE OTHOIIEHHE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSM POCCHHCKUX
y4E€HBIX B 001aCTH (PU3UKHU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OIIEHWBAThH CUTYAIIMIO U IPUHIUMATh OCO3HAHHBIC PEIICHUS, ODUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YUYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;
4)3cTEeTHYECKOr0 BOCIIMTAHUSA:

OCTETUYECKOE OTHOILICHUE K MHUPY, BKIIIO4Yasi 3CTETUKY HAYyYHOI'O TBOPYECTBA, IIPUCYILETO
¢buznueckoil HayKe;

5) Tpy10BOr0 BOCIIUTAHMS:
MHTEpPEC K pa3Iu4HbIM chepam npodeccnoHanbHOM ASSITETbHOCTH, B TOM YHCJIE CBA3aHHBIM
c (QU3MKOM M TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccuu u

PEAIIN30BbIBATH COOCTBEHHBIE JKU3HEHHEIE IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHMIO M caMOOOpa30BaHUIO B 00JacTH (U3MKU HA
MPOTSKEHUU BCEH )KU3HU;

6) DK0JIOTHYECKOIr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HaHHE TJI00AJBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IIJIaHUPOBAHUE U OCYIICCTBIICHUEC HefICTBHfI B OKPY)KaIOH_[eﬁ Cp€ac Ha OCHOBE 3HaHUA ueneﬁ
YCTOﬁqHBOFO Pa3BUTHA YCTIOBEUYCCTBA,

pacliup€Hu€ OIblTa OCATCIBHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH Ha OCHOBC
HUMCIOIIHUXCA 3HAHUH 110 (1)I/IBI/IK6;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

cOpPMUPOBAHHOCT  MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HaHUC NCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUS (1)I/I3I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTE MHANBUAYAJIbHO U B T'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHBI
ITo3naBaTenbHBIC YHHBeEPCATbHbIE Y4eOHbIC e CTBHA

Ba3oBble Jornueckue aeiicTBUA:



CaMOCTOSITEJIBHO (hOPMYIMPOBaTh M aKTYaJU3UpOBAaTh IPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

ONPpCACIIATD LCIIN ACATCIIBHOCTH, 3alaBaTh MapaMCTPbl U KPUTCPUU UX JOCTUIKCHUS,
BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I‘~I€CKI/IX SIBJICHUAX,

pa3pabaTbIBaTh IUIAH pemIeHHs MPOOIEMBI ¢ YUETOM aHAJIM3a UMEIOIINXCSl MaTepPHaIbHbIX H
HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBHINOJHATH pabOTy B YCIOBHUSX pEAlbHOTO, BUPTYAJBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6J'ICM.
ba3oBbie HCCJaea0BaTe/JIbCKHE )]CﬁCTBI/IﬂZ

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH TIOHATHSIMH W METOJaMHU (pu3mMdecKon
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEILCKOW U MPOCKTHOM JEATEILHOCTH B OOJIACTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a71a4d
(U3NIECKOTO COAEPIKaHUs, MPUMEHEHHIO PA3IMYHBIX METOAOB TIO3HAHMS,

BIIQJICTh BUIAMHU JIESATCIHLHOCTH TI0 TOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIPETAINH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CHUTYAIHSAX, B TOM YHCIIE TIPU CO3JaHUN
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJISAITh TIPUYMHHO-CJICIICTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIJIBHUIaTh
THIIOTE3Y €€ PEIICHHUs, HAXOAUTh apTYMEHTBI JUIs I0Ka3aTelIbCTBA CBOMX YTBEPIKIICHHIA, 33/1aBaTh

napaMeTpsl U KPUTEPUU PELICHUS;

AHAIIU3UPOBATD MOJIYYCHHBIC B XOAC€ PCHICHUS 3ala4Uu PE3YJIbTAThl, KPUTHUYCCKHU OLICHNBATDH
HUX JOCTOBEPHOCTD, IPOrHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIOBUAX;

CTaBUTh U (bOpMy.]'IPIpOBaTB COOCTBEHHEIE 3aJa4u B O6paSOBaTeHBHOﬁ JACATCIIBHOCTH, B TOM
YHUCJIC IIPpHU U3YUCHUU (1)I/ISI/IKI/I;

AaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATH HpHO6pCTéHHI:II>i OIIBIT,

YMCETh NIEPCHOCUTH 3HAHUA T10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1acTh KHU3HECACATCIBHOCTHU,
YMCETb UHTCTPHUPOBATH 3HAHUS U3 PA3HBIX TPCIMETHBIX O6HaCTeI>'I;

BbIIBUT'aTb HOBBIC UJICHU, IPCAJIaraTb OPpUTMHAJIBHBIC IMTOAXOAbI U PCIICHUS

CTaBHUTb HpO6JICMLI " 3a7la4u, JOMMYCKAOIMHUEC AJIbTCPHATUBHBIC PCUICHUA.

Padora ¢ undpopmanueii:



BJIAICTh HABBIKAMHU TIOJIYYCHUS I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COoACpKaHusd M3 UCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISTh IOWCK, aHAIW3, CHUCTEMAaTH3AIMI0 U
MHTEpIpeTannio nHPOPMALUU PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OpPMAIIHH;

HCII0JIb30BAaTh CPEACTBA I/IH(i)OpMaIII/IOHHBIX N KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B peuICHUA
KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3aja4d C CO6JIIOI{CHI/IGM Tpe6OBaHI/II7I
OPTOHOMHUKH, TCXHUKU 6C3OHaCHOCTI/I, TUTUCHBI, pecypcocGepeH(eHI/Iﬂ, IMPAaBOBBIX W 3THUYCCKUX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

co3ZaBaTb TEKCThl (DPU3MUECKOTO COJEp)KaHWA B pa3UyHBIX QopMaTax ¢ y4&€Tom
HazHaYeHUs MH(OPMaLIMU U LIETIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIbHYIO (POPMY ITPEICTaBICHUS
Y BU3YQJIM3AIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBHUS:
OCYIIIECTBIIATH OOIICHHUE Ha YpOKaX (PU3HKH M BO BHEYPOUHOU JEATCIHHOCTH;

pacro3HaBaTh NPEANIOCHIIIKN KOHCbJ'II/IKTHI)IX CI/ITyaHI/Iﬁ " CMAT4YaTh KOH(bJ'II/IKTI)I;

pa3BEPHYTO M JIOTHYHO H3J1araTh CBOIO TOYKY 3PEHHUS C HCIOJB30BAHHEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYaJIbHON PaOOTHI;

BBIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX ACHCTBHI C y4éTOM OOLIMX HUHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

INpUHUMATb LCJIH COBMECTHOH ACATCIIBHOCTH, OPraHU30BBIBATH KW KOOPAWMHHUPOBATH
HeﬁCTBHH o €€ TOCTHIXKEHMIO: COCTABIIATH IJIaH HCﬁCTBHﬁ, pacnpeacisaTb POJIA C yLIéTOM MHEHHMI

Y4aCTHUKOB, 00CYXIaTh pe3ylIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOET0 BKJIA/Ia M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npemiiaraTb HOBBIC IIPOCKTBI, OLCHHMBATH HJACHU C IIO3UMIHWHM HOBHU3HBI, OPUTIMHAJIBHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIATh IO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHUE B PaA3/IMUYHbIX CHTyallUsiX,
IPOSABJIATb TBOPUCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIIMATHBHBIM.

PeryisiTuBHbIE YHMBepPCAaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranm3anus:

CaMOCTOATCIIbHO OCYHICCTBJIATL IMO3HABATCIIbHYIO ACATCIBHOCTL B o0actu (1)1/13I/IKI/I u
ACTPOHOMMHU, BBISIBJIATH HpOGJ’ICMH, CTaBHUTb U (I)OpMy.III/IpOBaTL COOCTBEHHBIC 3aga4u,

CaMOCTOSITENBHO COCTABJATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOW paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTEHNM;



JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
paciMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pereHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO M MTPOSBICHUIO SPYIAUIIAN B 00IACTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

AaBaTb OLUCHKY HOBBIM CUTyallMAM, BHOCHUTH KOPPCKTUBLI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PEIYJILTATOB LECJISAM;

BJIaJI€Th HaBbIKaMH IM03HABaTEILHOM pe(l)HeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX )Iel\/'ICTBI/Iﬁ u
MBICIIUTCIIBHBIX ITPOLECCOB, UX PE3YIIBTATOB U OCHOBaHHﬁ;

UCI0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIIEeHNUs;

YMETh OIEHUBATh PUCKH M CBOCBPEMEHHO MTPUHUMATh PEIICHHS 10 WX CHIDKCHHIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYrUX HA OIIUOKH.

B npornecce 1oCTHXKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTrPAMMBI MO (PU3UKE IS
YPOBHS CpelHero oomiero o0pa3oBaHusi y 0OydyarolUXCs COBEPUICHCTBYETCS SMOIMOHAIbHBIN

HMHTCIJICKT, npennonarafonmﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HaHus, BKIOYAaroIICcro CIIOCOOHOCTh MOHUMATEL CBOE SMOIOHMOHAJIBHOC COCTOAHUC,
BUACTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOI SMOLIMOHAILHOU C(bepbl, OBITE YBCPCHHLIM B 0666;

CaMOPCTYJIMPOBAHMS, BKIIFOUAOICTO CAMOKOHTPOJIb, YMCHUEC IPUHUMATD OTBETCTBCHHOCTD
3a CBOE IIOBCICHUC, CIIOCOOHOCTD AJAIITUPOBATHCA K OMOIMMOHAJIbHBIM U3MCHCHUSM U IIPOABJIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUH, BKJIIOYAIOIIEH CTPEMIJICHUC K MOOCTHMIKCHHIO HCJIN U YCIICXY,
ONTUMU3M, NTHUIIUATUBHOCTL, YMCHHC JIENICTBOBATh UCXOJS M3 CBOUX BO3MO)I(HOCTCI>'I;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHMMATh OMOIHOHAJIBHOC COCTOAHUC OpPYI'UX,
YUYUTBIBATH €0 IpHU OCYHICCTBICHUN O6I.I.ICHI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUA C APYTUMHU
JIIOAbMH, 33.60TI/ITBCH, MMPOSBJIATH UHTCPCC U pa3pCllaThb KOH(I)JII/IKTBI.



NPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenust B 10 kJacce npenqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0YUAIOIINUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
HAay4YHOW KApTHUHBI MHUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IPAKTUYECKOU
NeATEIIFHOCTH JIIOJIEH;

YUUTBHIBATh FPAHULIBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENIeH: MaTepuabHas TOUKa,
MHEepLHaNbHAs CUCTeMa OTCcuéTa, abCOJIOTHO TBEP/IOE TEJO0, WCANBHBIN ra3, MOJEINU CTPOEHUS
ra3oB, XUAKOCTEH U TBEPIBIX T€J, TOUCUHBINH DJIEKTPUUECKUHN 3apsi/i MPU PEIIeHUN PU3NIECKUX
3a/1ay;

pacro3HaBaTh (HU3UYECKUE SBJICHUS (TMPOIECCHI) U OOBSICHATh WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKONW TEOPHH CTPOCHUS BEIIECTBA W AJICKTPOJIWHAMUKHU:
paBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TNaJeHuE Tell,
JBIKEHUE TI0 OKPYKHOCTH, WHEPITUS, B3auMo/ieicTBrE T, mudy3usi, OpoyHOBCKOE TBHUKEHHE,
CTPOCHHE KXUIKOCTEH W TBEPABIX Tell, U3MEHEHUE 00BhEMA TN MPU HAarpeBaHUM (OXJIAXKICHUN),
TEIJIOBOE paBHOBECHE, HCMApEeHHe, KOHACHCAlus, IUIABJIICHUE, KPHUCTAJUIM3AIUs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBILLICHUE IaBJICHUS ra3a MPU €ro HarpeBaHUHU B 3aKPHITOM COCY/JIE, CBS3b
MEeXAy MapaMeTpaMy COCTOSIHHS ra3a B M30Ipoleccax, AJIEKTpU3alus Tell, B3auMOJCHCTBUE
3apsoB;

OTHMCHIBAaTh MEXAHUYECKOE IBUKEHHE, HCIOIb3yd (U3MUECKUE BEIMYHHBI: KOOpAWHATa,
MyTh, MEpPEMEIIEeHNUEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJia, UMIYIbC Tella, KHHEeTHYecKas
SHEprusi, MOTEHLHUAaJbHAs JHEpPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTHMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKHI CMBICIT HCIIOIb3YEMBIX BEIMUUH, UX 0003HAYCHHUS
U €IMHHUILIBI, HAXOIUTh (OPMYJIbl, CBA3BIBAIONINE JAHHYIO (U3UYECKYIO BEIIMYUHY C APYTUMHU
BEJTMYMHAMU;

OIIMCbIBATh H3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEI U TEIJIOBEIC SABJICHUSA, MCIIOJIb3Yyd
(1)H3H‘{CCKI/IC BCJIIMYHHBL: MHABJICHUC Ta3d, TEMIICpATypad, CPEAHAA KHUHCTHUYCCKAsA OSHCPIrus
Xa0THYCCKOI'0 ABMIKCHHUA MOJICKYJ, CPCAHCKBAAPATHYHAA CKOPOCTb MOJICKYJI, KOJUYCCTBO
TCIIOTBI, BHYTPCHHSS DHCPIUA, pa60Ta rasa, KOB(b(I)I/II_H/IeHT IIOJIC3HOI'O HCI;'ICTBI/IH TCIIIIOBOIO
ABUTATCIIA; IIPH OIMMCAHUU ITIPABUJIBHO TPAKTOBATDH q)HSHqCCKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIIMYHUH,
ux o003HaueHus u CAMHHNIBI, HaXOIUThb Q)OpMYHLI, CBA3bIBAIOIIUC JAHHYIO (1)I/I3I/I‘IGCKYI-O
BCIIMYHHY C ApYIT'MMU BCIMYHNHAM

OTMCHIBATh M3YYECHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA M DJJIEKTPUUYECKUE SIBICHMS
(mporieccsl), UCHOB3YS (PU3NUECKUE BETUYMHBL: AJIEKTPUUYECKUN 3apsijl, 3JIEKTPUYECKOe IOJIE,
HanpspKEHHOCTh  IOJIA, MOTEHIMAN, PAa3HOCTb IOTEHLMAJIOB; IIPU ONHCAHUU IPABUIBHO
TPAaKTOBaTh (U3MUECKUII CMBICT MCIOJIB3YEMBbIX BEJIWYMH, UX O0O0O3HaueHUs M EAUHULBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BEITUUHUHAMU;

aHAIM3UPOBATh (U3UUYECKUE TPOLECCHl U SBICHUS, HCMONB3Ys (U3UYECKUE 3aKOHBI U
MPUHIMIIBLI: 3aKOH BcemMupHOTO TArorenus, I, Il u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW DHEPrUH, 3aKOH COXPAHEHUs MUMIYJIbCA, IPUHUHUII CYNEPIO3ZULUN CUJI, TPUHLIUAI
paBHONIPaBUs UHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KUHETHUYECKYIO TEOPUIO CTPOEHUS



BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHUYECKOW HHEPIMHM TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ ¢ a0CONIOTHON TemIlepaTypoid, MepBBIA 3aKOH TEPMOJWHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsa/a, 3akoH KysoHa, pH 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BBIPAKEHHE U YCIOBUS (TpaHHIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHITUITBI ACHCTBUS MAIIMH, TIPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3iauyath yCIOBHS UX O€30M1aCHOIO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBIIIOJIHATE SKCHCPUMCHTBI 110 HCCICIOBAHHIO (i)PI?;I/I‘-ICCKI/IX SIBJIEHUU U mponeccoB €
UCTIOJb30BAHMEM  TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npo0eMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000py0BaHuUs, IPOBOAUTH OMBIT U (POPMYJINPOBATH BHIBOJbI;

OCYILIECTBIISITh NPSMbIE M KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH, HPHU OSTOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbI OIEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEpEeHul, MpHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATh pe3yibTaThbl MOIY4YEHHOMN
3aBUCHUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TaOIHIl U TpaMKOB, 1€1aTh BBIBOJIBI IO pe3yabTaTaM
HCCIEA0BAHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBaHUN B paMKax
y4eOHOTO HJKCIIEpUMEHTa, Y4eOHO-MCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBLHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(uznyeckue 3aKOHBI M MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aJaud BRIOMpPATh (HU3UUYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIIbHOCTH MOTyYEHHOTO 3HaYeHUs PU3NUYECKON BEIHUMHBI,

pfiiaTh KaduC€CTBCHHBIC 3aJadHr: BBICTPAHMBATh JIOTHYCCKH HEIIPOTHBOPCUYMBYIO LECIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOfI Ha U3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘lCCKI/Ie SABJICHUAA,

HCITIOJIb30BATh IIPU pCHICHHUHA y‘le6HBIX 3aaa4 COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)Ie TCXHOJIOTHH
UL TIOHUCKa, CTPYKTYPUPOBAHHA, HHTCPIIPETAIMU U TPCACTABJICHUA yqe6H0171 U HAY4YHO-
HOHy.]'IHpHOﬁ I/IH(i)OpMaI_[I/II/I, HOJ'Iy‘IGHHOfI U3 PA3JIMIHBIX HCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH
IoJIy9acMyro I/IHCI)OpMaI_II/IIO;

MIPUBOJIUTH MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BATH TCOPCTUUCCKHUEC 3HAHUA T10 (1)143141(6 B HIOBCEIHEBHOM KU3HU I oOecreueHust
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH 1N TCXHUYCCKUMHU YCTPOﬁCTBaMH, AJI1 COXpaHCHU A
310POBbA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTHYCCKOTO ITOBCACHUS B Oprmaqueﬁ cpeace;

pa6OTaTL B I'pylIi€ € BbIIIOJIHCHHUEM PA3JIMYHBIX CONHUAJIbHBIX pOJICﬁ, IJIaHWUPOBATH pa60Ty
Ipyinbl, paluoOHAJIBHO pPacClnpeacCiiiaThb 0053aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHAAPTHBIX CUTyalUAX, AICKBATHO OLCHUBATH BKJIAJ KAXXKAOTO U3 YYACTHUKOB I'PYHIIBI B
peuIcHue paCCManHBaeMOf/'I Hp06J'ICMBI.



K xonmy obyuenust B 11 kJacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3MKU B (POPMUPOBAHHH COBPEMEHHOM
HAay4YHOW KApTHUHBI MHUDPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IPAKTUYECKOU
JEeATETBHOCTH JIFOJICH, IEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TMPUMEHEHHS W3YYCHHBIX (PHU3MUECKUX MOJENEeH: TOUYCHHBIH
ANEKTPUYECKUH 3apsi]L, JIyd CBETA, TOUEUHBIN HCTOYHMK CBETA, IACPHASI MOJEIIb ATOMA, HYKJIOHHAs
MOJIeJIb AaTOMHOTO si/ipa MPHU PelIeHNH PU3NYECKUX 3aj1ay;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XAMUYECKOe, MarHUTHOE JCWUCTBUS TOKA, B3aMMOJICHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM M JBWDKYIIUICS 3apsin,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHEIHOE pacIIpOCTpaHEHHE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUst CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBAaTh M3y4YCHHbIE CBOICTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPENl) M AJIEKTPOMArHUTHbBIE SIBICHUS (TIPOLIECCHI),
UCHoJIb3ysl (GU3NYECKHE BEIMYMHBI: DBJICKTPUUYECKUM 3apsj, Cuila TOKa, DJIEKTPUUECKOe
HaMpspKEHUeE, IIEKTPUYECKOe COTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABIKYIIAS CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cwia Ammnepa, cuna JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MEpUoJ W 4YacToTa KojebaHud B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHMYECKUX AIIEKTPOMArHUTHBIX
KojeOaHuil, (OKyCHOE pacCTOSIHME€ M ONTHUYECKas CuUjla JMH3bI, NPH OMHCAHUU TMPABUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS M €IUHUIIBL,
yKa3bIBaTh (hOPMYIIbI, CBSI3bIBAIONINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OIMCbIBATh H3YYCHHBIC KBAaHTOBBIC SABJICHHUA W IIPOLCCCHI, HCIIOJb3YysA (1)I/I3I/ILICCKI/IG
BCIIMYHHBI: CKOPOCTb OJJICKTPOMAIHWUTHBIX BOJIH, JIMHA BOJIHBI M YaCTOTa CBCTA, SHCPIUsd U
HUMITYJIBC (I)OTOHa, nepuoa ImoJypacmnaga, SHEPrus CBsA3UM ATOMHBIX ANCp, I[IPU OIMCAHUU
IIpaBUJIIBHO TPAaKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI HCIOJIB3YyEMbIX BCJIIMYUH, HX 0003HaYeHHUsA U
CANHUIDBI, YKa3bIBATb (1)OpMy'J'H>I, CBA3BIBAIONINUEC JaHHYIO (bHSH‘ICCKYIO BCJINMYHUHY C APpYIrUMH
BCINMYMHAMU, BbIYUCIIATh 3HAYCHHC (I)HSHHGCKOﬁ BCJIMYHMHBI,

aHAJM3UPOBATh (PU3MUYECKHE TPOLECCHl M SIBIEHMS, UCHOIb3YS (U3NYECKHE 3aKOHBI U
OpUHOMIBL  3akOH OMa, 3akOHBl IOCIEAOBAaTENBHOIO M IAPAJUIEIBHOTO  COCIUHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJEKTPOMarHMTHOM  MHAYKIUHM, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPA)KEHMs CBETAa, 3aKOHBI IPEJIOMIICHUS
CBETa, ypaBHeHHe DiHIITeHHa 1715 poTo3(ddexra, 3aKOH COXpaHEHUs SHEPTUH, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPaHEHHUs JJIEKTPUUYECKOTO 3aps]ia, 3aKOH COXPAHEHHs MacCOBOIO YHCIA,
IOCTyJaTel bopa, 3akoOH paaMOAaKTHUBHOIO pacmazna, IpH OSTOM pasivyaTb CJIOBECHYIO
(GopMYyIHpPOBKY 3aKOHa, €ro MaTeMaTU4YecKOe BBIpaXXEHHME M YCJIOBHs (TpaHHMIbl, 00JacTH)
MIPUMEHUMOCTH;



ONpCACIIATL HAIIPAaBJICHUC BCKTOPA MHAYKIMUHW MArHuTHOI'O IIOJIA HPOBOJHHWKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM JIMH301;

BBIIIOJIHATE SKCHCPUMCHTBI 110 HMCCJICIOBAHUIO (bI/I?J/IquKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM  TNPAMBIX U KOCBEHHBIX H3MEPEHUH: 1pU ITOM  (POpMYIUPOBATH
npo0eMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHUs, POBOAUTH OIBIT M (POPMYIHPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIUYMH, TPH STOM
BBIOMpATh ONTUMAaJbHBIA CHOCOO H3MEpPEHUS U MCIOJIb30BaThb M3BECTHBIE METOIbI OLEHKHU
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJIB30BAaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nuecKkux BEIWYMH B BUAEC TaOIUL M TpapuUKOB, JeiaTh BBIBOABI IO pe3yiabTaTaMm
HCCIIEA0BaHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBaHUM B paMKax
y4eOHOTO H3KCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENIbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(u3nyueckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4l BHIOMPATh (GU3NUYECKYIO
MOJENb, BBIACTATh (U3MUECKHUE BETUUYMHBI U (GOPMYIbl, HEOOXOAUMBIE JUIsl €€ pelIeHMUs,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOTyYEHHOTO 3HAaYeHUs PU3NUYECKON BEIHUMHBI,

peiiaTb Kad4CCTBCHHBLIC 3aJadHr: BBICTpAHMBATh JIOTHYCCKHW HCEIMPOTHBOPCUYHUBYIO ILCIMOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘ICCKI/Ie SABJICHUSA,

WCII0JIb30BATh IIPU PELICHUH YIEOHBIX 3a]]a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBaHHUsS, HUHTEpIpPETAlMd U TNPEJCTaBICHUS Yy4EeOHOW W HAy4HO-
MONYJSIpHOM MH(GOPMaLlUU, TOTYYSCHHON U3 PA3IUYHBIX ICTOYHUKOB, KpUTHYECKU aHATU3UPOBAThH
MoJIy4aeMyro HHPOPMaIUIO;

OOBACHATH IIPUHLUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKHX YCTpOﬁCTB, pasiindaTtb
YCJIOBHUSA UX 0€e30MacHOro MCIOJIL30BaHUS B MOBCEIHEBHOU KH3HU,

MIPUBOJIUTH MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTUI;

HCII0JIb30BATb TCOPCTUUCCKUEC 3HAHUS T10 (1)I/I3I/IK6 B IOBCEIHEBHOM *KU3HU I obecreueHust
0e30IMacHOCTH npu 06paIJ_IeHI/II/I C HpI/I60paMI/I 1N TCXHUYCCKUMHU YCTPOﬁCTBaMH, AJI1 COXpaHCHU A
310POBbA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTUYCCKOTO MOBEACHUS B OKPY)KaIOHleﬁ cpeac;

pa6OTaTL B I'pylIi€ ¢ BbIIIOJIHCHHUEM PA3JIMYHBIX COLIUAJIBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
IpyIIibl, paluoOHAJIBHO  pacClnpeacCiiiaThb 0053aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXIAOT'0 M3 YYACTHUKOB T'PYIIIIBI B
peIICHUC paCCManHBaeMOf/'I Hp06J'ICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

No HaumenoBanue pas3ienoB U TeM IPOrpaMMbl KonuuectBo yacos OnekTpoHHbIe (IU(MPOBHIE) 00pa30BaTEIIHHBIE

n/m Beero|| KonrposbHbie I[TpakTuueckue pecypeel

paboThI padoTsI
‘Pa3)1e.11 1. DU3UKA U METO/JbI HAYYHOI'O TIO3HAHUSA ‘
‘1.1 Hd)mm(a Y METO/Ibl HAyYHOTO MO3HAHUS H 2 H H HEI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 0 pazneny H 2 H ‘
[Pasen 2. MEXAHUKA |
2.1 |[Kunemaruxa | 5 | [ |Bu6maorexa LOK https://m.edsoo.ru/7f41bf72 |
‘2.2 H}lnHaMHKa H 7 H H HBI/I6J‘II/IOT€K3 LIOK https://m.edsoo.ru/7141bf72 ‘
‘2.3 H3a1<0HLI COXpaHEHHUs B MEXaHUKE H 6 H 1 H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bt72 ‘
‘I/ITOFO o pazneny H 18 H ‘
‘Pa:szle.n 3. MOJIEKVJISIPHASA ®U3UKA U TEPMOJINHAMHUKA ‘
‘3.1 HOCHOBH MOJIEKYJIIPHO-KMHETHYECKOU TEOPUH H 9 H H 1 HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBBI TEPMOIUHAMUKHU “ 10 “ 1 “ HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.3 HHpOMe}K}ITO‘IHaH aTTecTanus “ 1 “ 1 “ H ‘
3.4 ||ArperatHbie cOCTOsIHUS BellecTBa. Da3oBbie 4 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
MIePEXO0/Ibl

‘I/ITOFO 0 paszaeny “ 24 “ ‘
Pasnien 4. DJIEKTPOJJMHAMMKA |
‘4.1 HBJIeKTpOCTaTI/IKa “ 10 “ “ HBI/I6J‘II/IOTeKa IOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |IlocrosiHHBIN An1eKTpUUeckuil TOK. Toku B 11 1 2 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72

PA3JIMIHBIX Cpeaax




Ne HanmeHoBaHue pa3/ienoB ¥ TEM MPOrpaMMbl ’ KonmuectBo vacos ‘ OnextponHbie (1(poBHIe) 00pa3oBaTEIbHBIC
n/m Beero|| KourtposbHble I[TpakTuuecKue pecypceel
paboThI paboThI

‘4.3 HHpOMG)KyTO‘IHaﬂ aTTecTaIus H 1 H 1 H H ‘
‘I/ITOFO 0 pazzeny H 22 H ‘
‘PesepBHoe BpeMs H 2 H H H ‘
(OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 | 5 [ 4 | |
11 KJIACC

Ne ||HanmeHoBaHME pa3/iesioB ¥ TEM MPOTPaMMBbI ’ KonunuecTBo yacos ‘ DnekTpoHHbIe (I POBHIE) 00pa30BaTEIbHBIE

n/m Bcero||  KonrponbHble [TpakTuueckue pecypeel

paboTsI paboThI
‘Pa:me.n 1. QJIEKTPOAUHAMUKA ‘
1.1 | MaruautHoe nose. DIeKTpOMarHUuTHasI 11 1 2 bubnuoreka L{OK https://m.edsoo.ru/7f41c97¢c
UHIYKLINS
‘I/ITOFO o pazneny H 11 H ‘
IPasziesn 2. KOJIEBAHUSI M BOJIHBI |
2.1 |[MexaHuueckue U dIEKTPOMarHuTHbHIE 9 1 bubnuoteka [{OK https://m.edsoo.ru/7f41c97¢
KoJeOaHus
‘2.2 HMexaHI/I‘ICCKI/IC Y 3JIEKTPOMAarHUTHbIE BOJ'IHBI“ 5 || 1 || ”BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97¢c ‘
‘2.3 HOHTI/IKa || 9 || || 3 ”BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97¢c ‘
‘2.4 HHpOMexcyTqua;I aTTecTanus || 1 || 1 || H ‘
‘I/ITOFO 0 paszzaeny || 24 || ‘
|

‘Pa:’»z[e.ﬂ 3. OCHOBHBI CIEIIUAJIbHOM TEOPUA OTHOCHUTEJIBHOCTH

3.1 ||OcHOBBI cienManbHOM TeOpUN 4 bu6nuoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIBHOCTH
Hroro no paszneny 4




Ne ||HaumeHnoBanue pa3ienoB U TEM NPOTPAMMBI KonuuectBo vacos OnexrponHsie (1I(poBHIe) 00pa3oBaTEIbHBIC
n/m Beero||  KourposbHble I[TpakTuuecKue pecypeel
paboThI paboThI

‘Pamen 4. KBAHTOBAS ®U3UKA
‘4.1 HSJIeMeHTm KBAaHTOBOM ONTHUKHU H 6 H 1 || HBI/I6JII/IOT€K3. HOK https://m.edsoo.ru/7f41c97c
‘4.2 HCTpoeHHe aToMa H 4 H || HBI/I6JII/IOT€K3. HOK https://m.edsoo.ru/7f41c97c
‘4.3 HATOMHoe SIPO H 5 H 1 || HEI/I6J‘II/IOTeKa OK https://m.edsoo.ru/7f41c97c
‘I/ITOFO o pazaeny H 15 H

‘Pa3)1e.11 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKU

‘5.1 HSneMeHTm ACTPOHOMMH M aCTPO(PU3UKH H 7 H 1 || HEI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7t41c97c
‘I/ITOFO o pazneny H 7 H

‘Pa:me.u 6. OBOBIIAIOIIEE NIOBTOPEHUE

‘6.1 HO6o6manmee MMOBTOPEHUE H 3 H || HBI/I6J‘II/IOT€K3 OK https://m.edsoo.ru/7t41c97c
‘6.2 HHpOMe}K}ITO‘IHaH aTTecTarus H 1 H || H

‘I/ITOFO o pazneny H 4 H

‘Pe3epBHoe BpeMs H 3 H || H

OBIIEE KOJIMYECTBO YACOB I10 68 6 6

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

» Gusuka, 10 xknace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. nox penakuueit
[TapdentneBoii H.A., Akunonepnoe obmectso «M3natenberBo «Ilpocsemienne»
» dusuka, 11 xknace/ Mskumes I'.JI., Byxosues b.b., Hapyrun B.M. nox penaxiueit
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