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INOACHUTEJIBHASA 3ATINCKA
enun u 3aga4n u3yveHus:

OCHOBHBIMU LIENISIMU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUU SBIISIFOTCSA:
¢dbopmMHpoBaHUE UHTEpPECA U CTPEMIICHHUS O0YYaIOIUXCA K HAYYHOMY M3YYEHUIO TPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEICTABICHUA O HAYYHOM METO/Ie TIO3HAHUS U (HOPMUPOBAHHE
HCCJIEI0BATEILCKOTO OTHOIIECHUS K OKPYXKAIOLIUM SIBJICHUSM;

(GopMHpOBaHHE HAY4YHOTO MHPOBO33pPEHMS KaK pe3yibTaTa H3y4eHHsT OCHOB CTPOCHMS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dopMHpoBaHHE YMEHMH OOBACHATH SIBIEHHS C MCIIOJIb30BaHUEM (U3NYECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTEIIbCTB;

(dbopmMHpoBaHUE MPEICTABICHUNA O PO GU3UKHU I pa3BUTHS APYIHMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTmkeHnne STUX Mesed o0ecreynBaeTcsl pPElIeHHEM CIEAYIOIUX 33a/Jad B Ipolecce
U3ydeHus Kypca GU3MKH Ha YPOBHE CpPEeTHETO 001Iero oopa3oBaHus:

npuoOpeTeHne CHCTeMbl 3HaHMH 00 OO0muX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIOYAs MEXAHUKY, MOJEKYJSIPHYIO (DU3HKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dbopMHpoBaHUE YMEHUN NPUMEHSATh TEOPETUUECKHUE 3HAHUS Ul OOBACHEHUS (U3NUYECKUX
ABJICHUI B TIPUPOJE U JUISl IPUHATHUS IPAKTUYECKUX PELICHUN B TOBCEIHEBHOM JKHU3HY;

— OCBOEHHE CIIOCOOOB PEIICHUs PA3IUYHBIX 3a/1a4 € IBHO 33aJJaHHOM (pruznueckoin
MOJIEIBIO, 33/1a4, MTOJIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/JaHne (PU3NUECKOM MOIenH,
aJICKBaTHOW YCJIOBHUSAM 33]1a4U;

— TOHMMaHue (PU3MUECKUX OCHOB U MPUHIUIIOB AEHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYXAIOIIYIO Cpelly; OBJIaJIECHUE METOJaMU
CaMOCTOSITEJILHOTO ITNIAHUPOBAHNUS U IIPOBEACHMS,

—  (U3MYECKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEpIpeTalli HH()OPMALIUY, OTIPEIETICHUS
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

CO3/IaHME YCJIOBUM JJisi Pa3BUTHUSI YMEHUH MPOEKTHO-HCCIEI0BATEIbCKOW, TBOPYECKON

JACATCIIBHOCTH.



XapakTepucTHKA NCHXO0JOTHYECKUX NMPEANOChIIOK K H3y4YeHHUIO NpeaAMeTa
00y4YaAOIUMHUCS:

Odu3rka Kak HayKa o Haubosee oOLIMX 3aKOHAX MPUPOIbI, BHICTYIAs B KAYECTBE y4E€OHOIO
IpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKIIaJ B CHCTEMY 3HaHUN 00 OKpYKarolleM MHpE.
IkonbHBI Kypc (U3MKH — CHCTEMOOOPA3YIOIIMHA Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX
NPEMETOB, MOCKOIbKY (U3NYECKHE 3aKOHBI JIS)KaT B OCHOBE IIPOLIECCOB U SIBICHUI,
M3y4aeMbIX XUMHUEH, Orosoruei, pusndeckoi reorpadueit u actponomueit. Mcnonb3oBanue
U aKTHUBHOE TpUMEHEHHEe (U3MUEeCKHX 3HAaHUN ONpeneNseT XapakTep U pa3BUTHE
pa3sHOOOpa3HBIX TEXHONOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,
MOJIy4YEeHHUsI HOBBIX MAaTEpHANIOB C 3aJlaHHBIMH CBOWCTBaMM W Apyrux. M3yuenwe ¢uzuku
BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOydaromuxcsi, B (OpMHUpOBaHHE YMEHH MPUMEHSTh HAy4YHBI METOJ MO3HAHHS IPHU
BBIIIOJTHEHUH UMU YU4EOHBIX HCCIIEA0BAHUM.

B ocHOBy Kypca (pu3HKH U1 YPOBHS CpeIHEro o0IIero o0pa3oBaHUs MOJOXKEH P UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3/esioB (PM3HKH, BKIIOYAET KaK BOIIPOCH KJIIACCHYECKOH, TaK
U COBPEMEHHOH (U3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEHl MaTepuasl Kypca QU3UKU OObEIUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kkypce sBisercss (OpMHpOBaHHE IpENCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U IOJIE.

Hoesn ecymanumapuzayuu. EE peanuszanusi NnpeanosiaraeT MCHOJIb30BaHHWE T'YMaHUTAPHOTO
noTeHuuana (U3NYECKOM HayKH, OCMBICIEHUE CBSI3U pPa3BUTUA (QU3UKU C Pa3BUTHEM
o0miecTBa, a TaKXe C MHPOBO33PEHUYECKHMH, HPABCTBEHHBIMH M HKOJOTHYECKUMHU
npobiaemMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qu3uku mpennosiaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.
Hoes sxonozuzayuu peannsyercs NOCPEICTBOM BBEACHUS JIEMEHTOB CO/IEpIKaHUs,
MOCBALIEHHBIX KOJOTMUYECKUM MPOOJieMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C Pa3BUTHEM
TEXHUKd M  TEXHOJOTMH, a Takke OOCyXJeHHs MpoOieM  palloHaIbHOIO

IPUPOJONOIB30BAHUS U SKOJIOTUYECKON 0€30IMacHOCTH.



MecTo B CTPYKTYype YU4eOHOI0 IJIaHa:
Ha wusydenume ¢usuku (06a30BbIi ypoBEeHb) Ha YpPOBHE CpEIHEro oOuero o0pa3oBaHUS
otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 vacos (2
yaca B HEJIEIIO).
YMK:
YMK «®u3uka» 10 kaacc.

Msikumies I'. 5. ®usuka. 10 kmacc: yueOHuK 11 0011eo0pa3oBaTeIbHbIX OpraHu3aIui:
0a3oBbIil 1 yrinyonenssiid yposau/ I'.51. Msikumies, b.b. Byxosues, H.H. Cotckuii; -MockBsa:
[Ipocsemenue,2021. — 416c¢.

Mapon, A.E. ®usuka: 10 kimacc: 06a30Bblii U yITyOJICHHBIH YPOBHU: AUIAKTHUECKUE

Matepuaibl K yaeonukam B.A. KacesstHoBa Mapon A.E., Mapon E.A. — 8-¢ u3z., crepeortwrt.

YMK «®Pusuka» 11 kjaacc.

Msikumes .51, @uznka. 11 kimace: yaeOHUK 15t 00111e00pa30BaTeIbHBIX OpraHH3aIHi:
0a30Bblil 1 yriay6aennslii yposau/ I'.51. Msxumes, b.B. Byxosues, B.M. YUapyrun; —~Mocksa:
hpOCBeHleHI/IC,ZOZ 1.—432c.

Mapon, A.E. ®usuka: 11 xnacc: 60a30BbIi U yriTyOJIeHHBIH YPOBHH: TUIAKTUICCKHE
g{aTepHaJILI k yueOHukam B.A. KacesinoBa Mapon A.E., Mapon E.A. — 8-e u3n., crepeoturr.

0
— M.:Ilpocsemenne,2021.- 143

c

Bloaxoasl K 0TOOPY coaepKaHMA, K ONPeJeJCHHIO IVIAHUPYEMBIX Pe3y/IbTATOB U K
LTPYKTYpe TeMAaTHYECKOT0 IIAHUPOBAHHSI:

[Iporpamma ycTaHaBIMBaeT pacrpeesieHne ydeOHOro marepuaia 1Mo rojaMm oOydeHus (1o
111

KJ1accaMm), Ipe/iaraeT Mocjae10BaTelIbHOCTh U3YUYEHUS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS
e

IOPEAMETHOTO COJAEepXKaHUA M Y4€Te BO3PACTHBIX OCOOEHHOCTEH yuwalluxcs, a Takke
H

TEMaTU4YECKOE TUIAHUPOBAHME C YKA3aHWEM KOJIMYECTBA YAaCOB HA M3YyUEHHE KaXKIOW TEMBI U
u

MPUMEPHOM XApPAaKTEPUCTUKON YUeOHOM EATETbHOCTH YYalIUXCs, pealu3yeMol Mpu

€
HN3YYCHHH OTUX TCM.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CpeJHEro obiero odpa3oBaHuUs
ABISIOTCS (pusnueckue Teopuu ((opMHpPOBAHUE NPENCTABIECHUN O CTPYKType MOCTPOCHUs
¢uznyeckoil Teopuu, poiau (QyHIAMEHTAJIBHBIX 3aKOHOB W MPHUHILIUIIOB B COBPEMEHHBIX
MPEJICTaBICHUSIX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHH, JJIsl ONTMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOJIX0A B Kypce (PU3MKU peau3yeTcs MPeke BCEro 3a CUéT

OpraHM3ali SKCIIEPUMEHTAJIbHOW JAedTenbHoCcTH oOywatonmuxcs. s 0a30BOro ypoBHA



Kypca (U3MKM — 3TO HCIOJB30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPHIE B TporpamMme mo (Gpuznke 00beTMHEHbBI
B OOIIMI CIIHCOK YYCHUYECKHUX MpaKTHUecKuX padot. [Ipu sTom oOecrieunBaeTcs OBlaCHUE
00y4JaroIMMUCS YMEHUSIMHU [TPOBOJAUTH KOCBEHHBIE U3MEPEHUS, HCCIIEA0BAHNS aBUCUMOCTEM
(bu3nYECKUX BEIMYUH U IOCTAHOBKY OMBITOB IO MIPOBEPKE MPEITI0KEHHBIX TUIIOTES.
Bonbinoe BHUMaHUE yaenseTcs PEelICHUI0 pacu€THBIX UM KayeCTBEHHbIX 3aaad. [Ipu 3tom
JUISE pacu€THBIX 3a1a4 MPHUOPUTCTOM SIBISIOTCS 33Ja4d C SBHO 3aJaHHON (DHU3HUECKOM
MO/JI€JIbI0, MTO3BOJISIFOIINE MPUMEHSTh U3yYEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszzena Kypca, Tak U MHTETpUPYs 3HAHUA U3 Pa3HBIX pa3zfenioB. [ KauecTBEHHBIX 3aJad
NPUOPUTETOM SIBIISIIOTCS 33aJaHUs Ha OOBSCHEHHE TNPOTEKaHUs (PU3MUYECKUX SBICHUN U
MIPOIIECCOB B OKPYKAIOIICH KU3HH, TpeOyromue BbiOopa pu3ndeckoii MOACTH Il CUTYaIluH

MMPAKTUKO-OPHUCHTUPOBAHHOI'O XapaKTEpa.

2. COIAEPKXAHUME YYEBHOI'O ITIPEJMETA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usnka — Hayka o mnpupoae. HayuHble MeToApl MO3HaHUS OKpyXaroumero mupa. Poib
OKCIIEPUMEHTa M TEOPHH B TPOLECCe MO3HAHUSA TPUPOABL. KCIEPUMEHT B (U3HKE.
MonenupoBanue GU3NIECKUX SBICHUH U TporieccoB. Hayunsie rumoTe3sl. @uzndeckue 3aKOHBI
u Teopur. [ paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

[Tpuniun coorBercTBUs. Ponb m Mecto ¢u3uku B (HopMUpOBAaHMM COBPEMEHHOW HayyHOU
KapTHUHBI MUpPa, B IPAKTUYECKON 1E€ATEIILHOCTH JIFOACH.
Jlemoncmpayuu

Amnasiorossle U UG POBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemaruka

Mexanunueckoe aBHkeHHE. OTHOCHUTENBHOCTh MEXaHMYeCKOoro ABMKeHusa. Cucrema oTcyéTa.
TpaexTopus. [lepemenienue, CKOpocTh (CpesiHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUaIbHONW TOYKH, MX MPOEKIMH Ha OCH CHCTEMBI KoOpanHAT. CI0KEHUE NepeMEIEHUuN U
ClIoKeHHe cKkopocTell. PaBHOMepHOE U paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBMKeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U NIEPEMEIICHNS] MAaTEpUATIbLHON

TOYKHU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHUs..

KpuBonunerinoe nBuxenue. J[BukeHne MaTepuaibHOM TOUYKHU MO OKPYKHOCTH € MOCTOSTHHOM 1O

MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHass CKOpocTh. [leproa u dyactoTa oOpamieHusl.



[lenTpocTpemMuTenbHOE yCKOpeHUE. TEXHUYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE:
CIIUJOMETP, JBUKEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE MepeIadH.
Jlemoncmpayuu:

Mopenb cucteMbl 0TCUETA, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUS.
[Ipeobpa3zoBanre ABMKEHUI € UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABM>XeHUS Teja, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.
H3mepenne yckopeHus cBOOOIHOTO MaJACHHUS.

HarmpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul.

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY NYTSIMHU, NPOMJAECHHBIMU TEJIOM 3a IMOCIEHOBaTElIbHbIC
paBHbIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBM)KEHHHM C HAYaJlbHOM CKOPOCTHIO,
paBHOM HYIIIO.

N3yuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. JlunamMuka

IIpuauun orHocurenbHocTH ['anmunes. Ilepswlii 3akoH HeroTrona. MHepuuanbHble CHCTEMBI
orcuéra. Macca tema. Cuna. [lpunnun cynepriosunmu cwi. Bropoi 3akon HproToHa s
MaTepuaibHOW ToukHu. Tpetuil 3akoH HbroTOHa [uIsi MaTepuanbHbIX TOYEK. 3aKOH BCEMHUPHOIO
taroteHus. Cuna tsokectu. IlepBas kocmuueckast ckopocts. Cuna ynpyroct. 3akoH I'yka. Bec
tena. Tpenue. Buasl TpeHus (mokos, CKobkeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsI CKOJIbKEHUSI U cuja TpeHus nokos. Koaddunuent tpenus. Cuna COMpOTUBICHUS TIPH
JBIDKCHUM TeJa B )KUIKOCTH WIIU Ta3e.

[ToctynarensHOoe W BpamiaTenbHOE IBUKEHHE aOCONIOTHO TBEPAOro Tena. MOMEHT CHIIbI
OTHOCHUTEJILHO OCH BpaieHusd. [1neqo cumbl. Y ciaoBust paBHOBeCUs: TBEPJOrO TeA.

TexHudyeckne yCTpOMCTBA H  MPAKTUUYECKOEC NPUMEHEHWE: TOAIIUITHUKHN, JBIKEHHUE
HCKYCCTBEHHBIX CITYTHHKOB.
Jlemoncmpayuu:

SIBneHue nuepuuu.

CpaBHEHHE Macc B3aUMOJICCTBYIOIIMX TEJl.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U MTAJICHUU.



CpaBHeHUE CUII TPEHHUS MTOKOSI, KAYEHUS U CKOJIBKEHHUS.

VYcnoBus paBHOBecUs TBEPAOro Tesa. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul:

N3yuenue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPY)KUHE U PE3MHOBOM 00paslie,
oT ux nedopmanuu.

Tema 3. 3ak0oHBI COXpaHeHUs] B MEXaHUKe

HNmnynbe MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHalbHBIX TO4eK. Mmmynbc cuibl u
U3MEHEHHE UMITyJIbCa Tesla. 3aKOH COXpaHeHMs umiynbca. PeaktuBHoe nBmxeHue. PaboTa cuiibl.
MorurHocTs cuibl. Kunetnueckast sHeprusi MarepuanbHoil Touku. Teopema 006 n3MeHeHHH
KUHeThYeckol sHepruu. [loreHnmanbHass dHeprusa. I[loTeHUManbHAs JHEPrUs  YIpPyro
neGopMHUpoBaHHON NpPYKUHBIL. [loTeHIManbHas 3Heprus Teaa BOIU3U NOBEPXHOCTH 3EMIIH.
[TorennuanbHbple M HeNOTEHUMAIbHble cuiIbl. CBA3b pabOThl HEMOTEHLUMANbHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOM dHEPIUu.
VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHueCKHe yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED,TPYKUHHBIN TUCTOJIET,
JBUKCHHUE PaKeT.
Jlemoncmpayuu:

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE IBUKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomui.

N3ydeHne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX

MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CHIIBI ¢ K3MEHEHUEM MEXaHWYECKON SHEPruu Tena

Ha IIPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MosekyasipHasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. OcHOBBI MOJICKYJISAPHO-KHHETHYECKO TEOPUH

OCHOBHBIE TOJOXEHUS MOJEKYIIPHO-KMHETUYECKOM TEOPHMM W HMX OIBITHOE OOOCHOBaHHE.
Bbpoynosckoe nsuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS YaCcTHUL] BEIIECTBA.
Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPBIX TENI U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosnekyil. KonnuectBo BewecTsa. [locTosiHHass ABorapo.
Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Lienscus.

Mopnens wuaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH Teopuu

ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpedHell KHHETHYECKOW >SHepruu



TEIJIOBOTO ABMKEHMS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Knanelipona. 3akon /lanerona. M3omponeccsl B MI€aNbHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHHEe H30IMPOILECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHUuyecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHL, TOKA3bIBAIOIINE IUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduu MOJIEKYII OPraHHUECKUX
COCTUHEHUN.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenue Macchl Bo3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE M3MEpPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpATypbl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. OcHOBBI TePMOAMHAMMKH

TepmonnHamuueckas cucteMa. BHyTpeHHss1 SHEPrUst TEpMOAMHAMUYECKON

CHCTEMBI U c11oco0bI €€ n3MeHeHus. KommuecTBo TemaoTel U pabota. BHyTpeHHsIs

SHEPrUsi OJHOATOMHOI'O NJCAIBHOTrO ra3a. Buel Temonepenayu: TEIONPOBOIHOCTD,
KOHBEKLUS, N3JIy4eHHE. Y IeIbHas TEIIIOEMKOCTh BellecTBa. KonmuecTBo TernoThl

npu Tterutonepenave. [lonstue o0 aguabatHoMm mpouecce. [IepBblii 3aKOH TEPMOJMHAMMKH.
[TprMeHeHHe IepBOro 3aKoHa TEPMOAMHAMUKY K H3omporeccaM. ['padudeckas uHTepnpeTanus
paboTsl raza. Bropoii 3akoH TepmoauHamMuku. HeoOpatuMocTh 1poieccoB B IpUpPO/IE.
TemoBble MamuHbl. [IpuHIUNBEL nelcTBUSA TeIIOBBIX MamuH. [IpeoOpa3oBaHus »Hepruu B
TeroBbIX MamMHax. KoadduuueHt noneznoro aeicTBUS TEIIOBOM MaIIUHBI.

[Tuxn KapHo u ero ko3¢ dunueHT noae3Horo AeUCTBHs. DKOIOrHYECKHE TPOOIEMbI
TEIJIOOHEPTETUKH.

TexHU4ecKkne yCTpoMCTBA M MPAKTUYECKOE TPUMEHEHHUE: JBUTATENb BHYTPEHHETO

CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEepruu Tejla IpyU COBEPLICHUH pabOThI: BbUIET TPOOKU

13 OYTBUIKH O] ICMCTBUEM CHKATOTO BO3/AyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe



yTéM TpeHUsI (BUICOAEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEHN dHepruu (TeMIiepaTypsl) Tea Ipu TeIionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CrOpaHusi, pEaKTUBHOIO

JBUTATEJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. ArperaTHblie cocTOsIHUS BelecTBa. @a3oBble nmepexoabl

[Tapoo6pa3zoBanue u koHjaeHcauus. Mcmapenue u kuneHue. AOCOMIOTHAasE U OTHOCUTEIbHAs
BJIQXKHOCTh BO3/1yxa. HacelmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHUs. 3aBHCHUMOCTH
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépaoe teno. Kpucramnmueckue u amopduble Tesna. AHM30TPONMS CBOMCTB KpPHUCTAJIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. l[lnaBnenue um Kpucrammmsauus. Y JenbHas
TeruioTa tiasienus. Cyonumanys. Y paBHEHUE TEIUIOBOTO OaaHca.

TexHuuyeckue ycTpoiicTBa 1 paKTUUYECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTHMM TIOJYy4YEHMS] COBPEMEHHBIX MAaTEpHajoB, B TOM 4YHUCIE HAHOMAaTEpHUaJOB, H
HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

KuneHnne npyu NOHW>KEHHOM JJaBJICHUM.

CniocoObl U3MepeHus BIAKHOCTH.

Habmronenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3MepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. DnekTpocTraTuka

OnexTpuzanus Tell. JNEKTpUYecKui 3apsa. JlBa BHIa DIIEKTpUYECKUX 3apsanoB. [IpoBoaHukw,
JUDJIEKTPUKHU U TTOIYIPOBOAHUKH. 3aKOH COXPaHEHMsI dJIEKTPUUYECKOTO 3apsiia. Bzanmoneiicteue
3apsimoB.  3akoH Kymona. TodedHbId SJIEKTPUYECKUH  3apsa. OJIEKTPUYECKOE  TOJIE.
Hanpsx€nHocTs 351ekTpryeckoro noss. [I[puHnmn cynepno3unumy 31eKTpUYecKux nojieu. JInann
HaANPsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snextpocratuueckoro nois. ITorenmuan. Paznoctes nmotenuumanos. [IpoBonHuKN H

JUDJICKTPUKU B DJICKTPOCTATUUCCKOM II0JIC. HI/ISHGKTPI/I‘IGCKEUI MMPOHUIACMOCTD.



OnekTpoéMKocTh. KoHmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATopa. DHEpPrus
3apsKEHHOr0 KOHIEHCAaTopa.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: DJIEKTPOCKOI, DJIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHIEHCATOP, KOMHWPOBAJILHBIM
arnmapar, CTpyHHbINA PUHTED.
Jlemoncmpayuu:

YCTpoCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBue HaIeKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3allluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOAAM IJIACTUH, PACCTOSHUS
MEXIy HUMH U TUIJIEKTPUIECKON IIPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomai

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBIH IeKTpHYecKUil TOK. ToKH B pa3JM4YHBIX cpegax

DNEeKTPUUECKUN TOK. YCIOBUS CYLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia
toka. llocrosHublii TOk. Hampspkenue. 3akoH Owma ayig ydyacTKa UENU. OJIEKTPUUYECKOE
COIPOTHUBIIEHHE. Y IEIbHOE CONPOTUBICHUE BewecTBa. IlociaenoBarenbHoe, NapauleabHOE,
CMELIaHHOE COEIMHEHNE ITPOBOIHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH [[xoymns—JIeHa. MOIIHOCT 3J€KTPUYECKOTO TOKA.
ONEeKTpOoABMKYIIAs CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa 11 MOTHON
(3aMKHYTO) 3nekTpuueckoil nenu. Koporkoe 3ambikanue.

ONeKTpOHHAas MPOBOAMMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS METAJJIOB OT
Temneparypbl. CBepXNpoOBOIAUMOCTb. DJIEKTPUUYECKUN TOK B BakyyMe. CBOMCTBA 3JEKTPOHHBIX
ny4koB. [TomynpoBonnuku. CoOCTBEHHAs U TPUMECHAs TPOBOIUMOCTD MOJIYTIPOBOAHUKOB.
CgoiictBa p—n-nepexofa. [lonynpoBogHUKOBBEIE MPUOOPHL. DIEKTPUYECKUH TOK B PacTBOpax U
pacruiaBax 3JIEKTPOJIUTOB. DJIIEKTPOIUTHYECKAS TUCCOIUALNS. DIIEKTPOIN3. DIEKTPHUUECKHUI TOK
B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [lnazma.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE INPUMEHEHHME: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKHU TOKa, DJIEKTPOHArpeBaTelibHble MPHOOPHI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPSI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JHOA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,

HOHynpOBO)IHHKOBBIfI Auoa, raJlbBaHUKa.



Jlemoncmpayuu:

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS LIMJIMHAPUYECKUX IPOBOIHUKOB OT JUIMHBI, IUIOIIAIU [TOIIEPEYHOIO
CEYEHHUs U MaTepuaa.

CMemaHHOe COeIUHEHUE IPOBOIHUKOB.

IIpsiMoe u3mepeHue 2IeKTpoABHKYIIEH crilbl. KOpOTKOE 3aMbIKaHHE raJIbBAHUYECKOTO 3JIEMEHTA
U OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBMCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSIS MPOBOIMMOCTD JTUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenne 21eKTpOoABMKYIIEN CUIIbI NICTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.
HabGmonenue anexrpomnusa.

Meocnpeomemnsie cesazu 3yuenne kypea pusznuku 6a30Boro ypoBHs B 10 Ki1acce ocymecTBiseTcs
¢ y4€TOM coJiepKaTeIbHbIX MEKIIPEIMETHBIX CBs3€H ¢ KypcaMyu MaTeMaTHKHU, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MexnpeamMeTHble MOHATUS, CBSI3aHHBIE C M3YYEHMEM METOJIOB HAYYHOI'O IIO3HAHUS: SIBJICHUE,
HaY4HbIM (akxT, runoresa, pu3nyeckas BeIMYUHA, 3aKOH, TEOpHs, HAONIOJIEHHE, IKCIIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MaremaTuka: pelieHue CUCTeMbl YpaBHEHMM, JMHeWHas (yHKuus, napaloisa, runepbosa, ux
rpaduku U CBOMCTBA, TPUTOHOMETpPUUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M UX IPOEKIMH HAa OCH KOOpIMHAT,
CJI0’)KEHUE BEKTOPOB.

buonorus: mexannyeckoe IBHKEHUE B XKUBOU npupoze, nuddysus, ocMoc, Term1000MeH KUBbIX
OpraHu3MoOB (BBl TEIUIONEpPEaul, TEIUIOBOE PaBHOBECHUE), SJIEKTPUUECKHE SIBJICHUS B KUBOU
IIPUPOLE.

XUMHA: JUCKPETHOE CTPOCHME BEILIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb BEILIECTBA,
MOJISIpDHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEN, JKUJIKOCTEH W Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJIJIOB, dJIEKTPOJIMTHYECKAs TUCCOLUAIINS, TaJbBAHUKA.

['eorpadus: BIa)KHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnomnorust: mpeoOpa3oBaHUE ABMKEHUH C HCHOIb30BAHMEM MEXAaHU3MOB, YYET TpPEHHUS B
TE€XHHUKE, MOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs HMIyJbca B TEXHUKE (pakeTa,

BOJOMET M Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU



XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJOTHH MOJYYEHUSI COBPEMEHHBIX MaTE€pUaIOB, B TOM YHUCIE
HAaHOMATEpPHAJIIOB, M  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJICKTpPOHArpeBaTelIbHBIE TPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. MarauTHoe moJie. JJIeKTPOMATHUTHAS UHAYKIMS

[TocrosiHHbIE MAarHUTHI. B3auMoielicTBHE MOCTOSHHBIX MArHUTOB. MaruutHoe nojie. Bekrop
MarHuTHOW MHAYKUUU. [[pyHIUI Cynepro3uiiuy MarHUTHBIX MoJied. JIMHUM MarHuTHOU
uHaykuy. KapTtuna muHuil MarHUTHOW MHYKIIMU TIOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHOe 1noJjie IpOBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMY MAarHUTHOTO MOJIsl JUTMHHOTO
MPSIMOTO IPOBOJIHUKA U 3aMKHYTOT'0 KOJIBLEBOI'O ITPOBOIHUKA, KATYIIKH C TOKOM. ONbIT
Opcrena. Bzanmonelicteie npoBoAHUKOB ¢ TOkoM. Cuina Amriepa, €€ MOyJib U HallpaBJICHUE.
Cuia Jlopennia, e€ MOaysb W HampaBieHHE. [[BIKeHHE 3apsHKEHHOM YacTHIBI B OJHOPOIHOM
MarHuTHoMm rnosie. PabGora cuibl JlopeHna. fIBieHue 3iexkTpoMarHMTHOM uHAYKuuu. IloTox
BEKTOpa MarHUTHOW MHAYKIUHU. DJIEKTPOJABWKYILAS CUJIa MHAYKLIHMH. 3aKOH 3J€KTPOMarHUTHOM
unaykuun Papanest. BuxpeBoe a1eKTpuieckoe noje. IeKTPOABMKYLIAs CrUjla MHAYKIIUU

B [IPOBOJIHMKE, JIBMXYIIEMCS ITOCTYMATEIbHO B OJHOPOIHOM MarHuTHOM nojie. [Tpasuio Jlenna.
NHaykTUBHOCTD. SIBNIeHHWE CAaMOUMHIYKIMH. DJIEKTPOABMKYIIAS CUJIa CAMOMHAYKIIUU. DHEPrus
MarHUTHOTO NOJI KAaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue  yCTpoWCTBA W MPAKTHUYECKOE NPUMEHEHUE: IOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN FI€MEHTAPHBIX YaCTUIL,UHIYKIIMOHHAS T1€Yb.
Jlemoncmpayuu:

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopeiictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenna.

3aBUCUMOCTbD AJIEKTPOJABUKYIIEH CUIIbI HMHAYKIIMU OT CKOPOCTH U3MEHEHHUS MarHUTHOTO MOTOKA.
SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomet.

I/IsyquHe MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.



HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHUTA HA PAMKY C TOKOM.

HccnenoBaHue SBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. MexanudyecKkue U 3JIeKTPOMATHUTHBIE KOJIeOaHU s

KonebarenbHas cuctema. CBOOOAHbIE MeXaHMUECKUE KoyiebaHus. ['apMoHnueckue KosiaeOaHwMsl.
[lepuon, gacrora, amrmuutyaa U ¢asza koneOaHuil. [IpyKuHHBI MasTHUK. MaTemMaTHuecKui
MasiTHUK. YpaBHEHHUE rapMOHUYECKUX KoseOanuid. [IpeBpaiienre sHeprun npu rapMOHHYECKUX
KOJIeOaHUsIX.

Koune6arenbHblit KoHTYp. CBOOOHBIE JIEKTPOMAarHUTHbIE KOJIeOaH!sl B HAEATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEX/y MEXaHUYECKHMHU U 3JIEKTPOMAarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMS SHEPTrHUH B MICATLHOM KOJIeOATEIbHOM
KOHTYPE.

[IpencraBiaeHue o 3aTyxammuxX KoneOaHUAX. BbIHYyXJIEeHHbIE MeXaHMYecKHe KoJeOaHHs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tlepemennbiii Tok. CuHycOMIaldbHBIH MEpEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOr0 TOKA.
AMIUIUTYHOE W JIeHCTBYIOIIEEe 3HAYeHHE CHUJIbl TOKa W HampsbkeHus. Tpancdopmarop.
[Tpou3BoxcTBO, Mepenaya 1 MOoTpedIeHne JIEKTPUUECKON IHEPrun. DKOJOTMUECKUEe PUCKH IIpU
IIPOU3BOJICTBE AEKTPO3HEpruu. KynpTypa HCIIONb30BaHUS JIEKTPOIHEPTUU B IMOBCEIHEBHOMN
YKU3HU.

TexHuueckue yCTpoiiCTBa M NPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYECKUH 3BOHOK, I'€HEPATOp
IIEPEMEHHOT0 TOKA, IMHUU IEKTponepeay.

Jlemoncmpayuu:

HccnenoBanue mnapamMeTpoB KosieOaTeNbHON cHUCTeMbl (MPYXUHHBIA WM MaTeMaTUYECKU
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHui.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIeOaHMs.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANIPSKEHUS OT BPEMEHH) JUIs 3JIEKTPOMarHUTHBIX
Kosie0aHui.

Pe3onanc mnpu mocneaoBaTeNbHOM COEIUHEHUM PpEe3UCTOpa, KaTyIIKW HHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomai



HccnenoBanuie 3aBUCUMOCTH IEPHO/IA MAJIBIX KOJIeOaHUI Tpy3a Ha HUTH OT AJIMHBI HUTU U MacChl
rpysa.

HccnenoBanue NepeMEHHOIO TOKA B IIENM U3 IOCJIEA0BAaTENbHO COSAMHEHHBIX KOHJIEHCATOpa,
KAaTYLIKU U PE3UCTOPA.

Tema 2. MexaHu4yecKue U 3IeKTPOMATHUTHbIE BOJIHbI

Mexanuueckue BOJIHBI, yciioBusi pacnpoctpaHenus. [lepuon. CkopocTe pacnpocTpaHEHHs U
JuinHA BoJHBL. [lonepeunsie u npooapHbIe BOJIHBL. MIHTepdepeHnns u qudpakiuus MeXaHHIeCKuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBI. YCIOBHUS U3JIy4YEHHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opuenranus BekTopoB E, B, v B anexkrpomaruutHoi BojHe. CBOMCTBA 3JI€KTPOMATHUTHBIX BOJIH:
OTpaKeHUe, IpeJIOMJICHHE, nonsApusanus,  audpakuus,uHTepdepeHITus. CkopocTh
3JIEKTPOMArHuTHHIX BOJH. LlIkana 3nekTpoMarHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMArHUTHBIX
BOJIH B TexHUKEe M OblTy. llpuHuunel panuocBsizu U TeneBuiaeHus. Panuosokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEeH Cpeibl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIULMHE, paaap, pajuONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu:

OO6pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpaxkeHus U IpeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiii MEXaHMUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOGnroneHnue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM U 4aCTOTOW KoJeOaHHH.
HccnenoBanue CBONCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpaXeHUE, NPEIOMIICHHE, MOJspU3alus,
nudpakiys, THTEpPEpeHIIHs.

Tema 3. OnTuka

I'eomerpuueckas onrtuka. [IpsmonuHeitHOe paclpocTpaHeHHE CBeTa B OJHOPOAHOM cpene. Jlyu
cBeta. TodeuHblid UICTOYHUK cBeTa. OTpaxkeHue cBeTa. 3aKOHbI oTpaxkeHus cBeta. [loctpoeHue
n300paxeHU! B TIJIOCKOM 3epkaie. [Ipenomienue cBera. 3aKOHbI MPEIOMIIEHHS CBETa.
AGcomoTHBIN noka3zarens npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbiil yroiu
MOJTHOTO BHYTPEHHEro oTpakeHus. Jlucnepcus ceta. CioxHbIi cocTaB 6enoro ceeta. Ler.
Cobupatoiue U paccenBaroniue JuH3bl. ToHkas nuH3a. DOKyCcHOE paccTOSHUE U ONTUYECKas

cuia TOHKOW JuH3BL [locTpoeHue n300pa’keHUil B cOOMpAIOUIMX M PaCcCEHBAIOUIMX JIMH3aX.



®opmysia TOHKOW JIMH3bI. YBEIWYEHUE, JaBaeMoe JuH30M. I[lpenensl nNpUMEHUMOCTH
reoMeTpuueckoi onTuku. BomHoBas ontuka. UnTepdepenius cera. KorepeHTHbIE HCTOYHHUKH.
YcioBust HaOMOCHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(QEPEHIIMOHHOM KapTHHE OT JABYX
cuH(pa3HbIX KOTePEHTHBIX UCTOUHUKOB. J(udpakuus cBera. Judpakunonnas pemerka. Y cioBue
HAOJIO/IEHUsI TJIABHBIX MAaKCUMYMOB TMpH TaJeHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TudpakunoHnyo peméTky. Iomspusanus cera.

TexHuueckue YCTpOWCTBA M MPAKTHYECKOE TNPUMEHEHHE: O4YKH, Jymna, ¢oTroammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu:

IIpssMonMHENHOE paCIIPOCTPAHEHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA.

OnTuueckue npudopsI.

[lonHoe BHyTpeHHEE oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

ITonmy4yenue cekTpa ¢ IOMOIIBIO IPU3MBL.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomai:

N3mepenne nokasaresns IpeioMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcun cBeTa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

I'paHnnBI  TPUMEHUMOCTH KJIACCMYECKOM MeXaHMku. llocTymaTtsl crenuanbHONM TEOpHUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BaKyyMmMe, IPHUHIHII
OTHOCHUTEJIBHOCTH OWHIITEHHAa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U
COKpAILIEHUE JJIMHBI. DHEPTUS U UMIYJIbC PEIATUBUCTCKON YacTUIbl. CBS3b MACChI C SHEPTUEN U

HMITYJIECOM peHﬂTHBHCTCKOﬁ YHJaCTHUIIbI. BHGPFI/ISI ITOKO4I.

Pa3zpnen 7. KBanToBas puszuka

Tema 1. DiieMeHTHI KBAHTOBOH ONTUKH



®otonbl. opmyna [lnanka cBsi3u SHEpTUH (POTOHA C €r0 YaCTOTOM. DHEPTUs U UMITYJIbC (DOTOHA.
OtkpeiTue u uccnenoBanue ¢Gorodddexra. Ombitel A.I. CroneroBa. 3akoHbl (hoTOdPdeEeKTa.
Ypasaenue DitHmreitna 1 pororddexra. «KpacHas rpanuna» porodrddexra. [laBnenue crera.
Ormertel [1.H. JIeOeneBa. Xumudeckoe aeiicTBHE CBETA.

TexHuuyeckue ycTpoHCTBa U MPaKTUYECKOe IpUMeHeHue: (OToANeMEeHT, GOTOAATYUK, COTHEUHAs
OaTapest, CBETOIUO/I.

Jlemoncmpayuu:

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopna mo paccesnuro a-dactun. Ilnanerapuas mozens
atoma. [loctynarsl bopa. M3inydenue u nornomnieHue GOTOHOB MpU MEPEXOJE aTOMa C OJHOIO
YpPOBHS 3HEPrUM Ha Apyroil. Buasl ciekTpoB. CrieKTp ypoBHEN SHEPrUu aToMa BOJIOPO/aA.
BonnoBeie cBoiictBa uwactuu. Bomabsl ne bpoins.  KoprnyckynspHO-BOTHOBOH —Tyamu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuuyeckue ycTpoicTBa U NPaKTUUECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHAJIN3 (CIEKTPOCKON),
J1a3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu:

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomai

Hablmronenue muHeRyaToro crexkTpa.

Tema 3. ATomMHoOe€ siAPO

OKCIEpUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHHs Anapa. OTKpBITHE PaJlnOaKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa paanoakTUBHOro u3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3iydyeHus. BivsHue paguoakTHBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HelTpoHa. Hyknonnas mozens sinpa I'eiizenOepra—lBanenko. 3apsin sjapa. MaccoBoe 4ucio
anpa. zotonsl. Anbda-pacnan. DNeKTpOHHBIA U TO3UTPOHHBIHN OeTa-pacnan. ['aMMa-u3nydeHue.
3aKOH paJMOaKTHUBHOIO pacraja. DHEprusi CBsI3U HYKJIOHOB B siape. SnepHbie cuibl. Jledekr
Macchl saapa. fAnepHele peakunu. Jlenenue u cunTes saep. AnepHsiii peakrop. TepMmosaepHsbIi

cunTe3. [IpobieMbl U MEpCeKTUBBI AEPHON HSHEPTEeTHKU. DKOJIOTMUYECKHE aCHEeKThl sIepHON



SHEPreTUKU. ONeMeHTapHble YacTUIbl. OTKpHITHE MO3UTPOHA. MeToabl HaOMIOIEHUs U
pEruCTpalluk  3JIEMEHTApHBIX 4YacTull. DyHIaMEHTAJIbHbIE B3aUMOJCHCTBUS. EaMHCTBO
(bu3nUecKoil KapTHHBI MHpA.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, saepHbIi
peakTop, aToMHas 6omoOa.

Jlemoncmpayuu:

CuéTynK MOHU3UPYIOIIUX YACTHUII.

Y4eHUYECKUN IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nen 8. DjieMeHTBHI ACTPOHOMHUM U ACTPOPU3NKH

Oranbl pazBuTHs acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUU.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sspkue 3BE3/bI, IJIAHETHI, UX BUAUMOE OBUkeHHe. ComHeuHas
cucreMa. Connue. ConHeuHas akTUBHOCTh. MicTounuk sHeprun ConHia v 38€31. 3BE311bI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMMa «CeKTpaIbHBIM KJIaCC — CBETUMOCTDY. 3BE3/bI TJIABHOM
MOCJICIOBATEIbHOCTH.  3aBUCMMOCTh ~ «Macca — CBETUMOCTh» Uil 3BE31  TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEeMEHHBbIE MPEACTaBICHUS O
MPOUCXOKAEHUH U 3Botonuu CosiHLA U 3BE31. DTanbl Ku3HU 3BE31. Mneunsiid [IyTe — Haia
lNanakTuka. [lonoxxenue u aBmxenue Connua B ["anaktuke. Tumbl ragaktuk. Paguoranaktuku u
KBa3zapsl. UEpHBIE ABIPHI B siipax ranakTuk. Beenennas. Pacmmpenne Beenennoi. 3akon Xa06ima.
Paz0Oeranne ranaktuk. Teopus bonbmioro B3peiBa. PenmkroBoe wuzmyuenue. MaciitaOHas
cTpykTypa Beenennoii. Meraranakruka. Hepeménnslie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

Habmronenus HEBOOPY>KEHHBIM TJ1a30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX TMPHIOKEHUN s
oTpefieNieHus] TMOJIOKEHUs HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHUs
CeepHoro monymapus u spkue 38E31bl. Habmonenus B Teneckon JlyHsl, mianer, Miednoro
ITyTn.

O0o0maroniee NOBTOpPeHUE

Ponb ¢u3uky U acTpOHOMHUHM B YKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLUATBHOU M ITHYECKON
cdepax JesTeNbHOCTH YeIoBeKa, POJib U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHOM HayIHON
KapTUHE MHpa, poiib (U3NYECKOW Teopuu B (OPMHUPOBAHUU MPEJCTaBICHUN O (PU3NUECKON
KapTUHE MHPa, MECTO (PU3UYECKON KapTHHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX MPEJICTABICHUN O IPUPOJIE.

Mesxicnpeomemmuuie ceasu



N3ydyenne kypca ¢usuku 0a3oBoro ypoBHA B 11 Kimacce oOCymIecTBISIETCS € y4€TOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MesxnpeaMeTHbIE MOHATHUS, CBSI3aHHBIE ¢ M3YYEHHEM METOJOB HAay4YHOIO IO3HAHUSA: SIBJICHHE,
HaY4HbIM (akxT, runoresa, pu3nyeckas BeIMYUHA, 3aKOH, TEOPHs, HAONIOJIEHHE, SIKCIIEPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MareMaTHKa: peleHre CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHEe (PYHKIUHU: CUHYC, KOCHHYC,
TaQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI M MX IIPOEKIMY HA OCH
KOOPJIMHAT, CJI0’)KEHHE BEKTOPOB, MPOM3BOJHBIC 3JEMEHTApHBIX (DYHKIMH, MpU3HAKU 10A00us
TPEYroJbHUKOB, OTIPEICICHUE TUIOMIAIN TUIOCKUX (GUTyp B 00BEMa Tell.

buonorus: snexkTpuueckue ABIECHUS B KUBOW IPUPOJE, KOJeOaTeNbHbIE IBUKEHHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU NIPUPOAE, ACUCTBUE Paliallii Ha )KUBbIE OPTaHU3MBI.
XUMHs: CTPOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKAsA CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

['eorpadusa: marHuTHBIE MMOMIOCAa 3E€MIIM, 3aJI€KM MArHUTHBIX pyd, (OTOCHEMKA 3EMHOM
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIIETPSACEHUM.

TexHonorus: JIMHUM DIIEKTPOINIEpENay, IEHEpaTOp IMEPEMEHHOIO TOKa, JJIEKTPOABUIATENb,
WHAYKIMOHHAs TeYb, pajgap, paauoNpUEMHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBY-meus,

IIPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHUKA, COJIHEUHas OaTapes.

3. NVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEIMET
OcBoenue yueOHoro mnpenmera «dusuka» Ha ypOBHE CpeaHEro oOIero oOpa3oBaHUS
(6a30BBI  ypOBEHb) JOMKHO OOECIEUNUTh JOCTHIKEHHUE CIEIYIONIUX JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE Pe3yJabTaThl OCBOCHHS Y4eOHOTO TpenMera «Du3HKa JTOJDKHBI OTpPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCA  CHOPMHUPOBAHHOM
BHYTpEHHEH TMO3UIMel JIHUYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHEHTAlUN, TMO3UTUBHBIX
BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOUIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO
o0miecTBa, pacuIMpeHne )KH3HEHHOTO OITBITA U OIBITA JACSITSILHOCTH B IPOIIECCE PeaTu3allin
OCHOBHBIX HalPaBJICHUH BOCITUTATEIIBHOM JCSITEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh ~ TPAXKIAHCKOM TMO3WIHMHM  OOydYalIIerocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIIeCTRa,;



OPUHIATHE TPAAULHUOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATHYECKHX
IICHHOCTCIH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpecax TIpakJaHCKOrO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3alluy;

YMEHHE B3aUMO/ICHCTBOBATH C COI[MAIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIHUIMHU
Y HAa3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUICKOI TI'pa)kIaHCKON HMICHTHUYHOCTHU, MATPUOTHU3MA; IIEHHOCTHOE
OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHXKCHHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH
(bU3UKU ¥ TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO TOBEIEHUS; CIIOCOOHOCTH
OIICHUBATh CUTYAI[UI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH Ha MOPAJIBHO-
HPaBCTBEHHBIC HOPMBI M IIEHHOCTHU, B TOM YHUCJIE B JIEATEIILHOCTH Y4E€HOTO; OCO3HAHUE
JMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETo;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUasi 3CTETUKY HAy4HOI'O TBOPUYECTBA, HPUCYILETO
¢duznueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEPEC K pa3NuYHbIM chepaM MpoPecCHOHATBHON ASSITENFHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiell mpodeccuu u
peaTu30BhIBaTh COOCTBEHHBIE JKM3HEHHBIE TIUIAHBI; TOTOBHOCTh W CIOCOOHOCTh K
00pa30oBaHMIO U caM000pa30BaHMIO B 001acT (PU3UKU Ha MPOTSHKEHUHU BCEH JKU3HU;

6) 3K0JI0TMY€eCKOT0 BOCTIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJOTMYECKOM KYyJIbTYphl, OCO3HAaHUE TIJI00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM; TUTAHUPOBAHKUE U OCYIIIECTBIICHHUE ACHCTBUIN B OKPYKAIOIIEH cpejie
Ha OCHOBE 3HAHUS LEeJlel YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA; PACIIUPEHUE OIbITa
JEeSTENIbHOCTH SKOJIOTHYECKON HAMpaBIeHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;
7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
bu3nYECKON HAayKW; OCO3HAHUE [IEHHOCTH HAYYHOW AESITeNbHOCTH, TOTOBHOCTH B MIPOIIECCE
U3Y4eHUS (U3HKU OCYIIECTBIATh MPOEKTHYID M UCCIEIOBATEIbCKYIO JIeATEIbHOCTh

WHIWBUAYAJILHO U B I'PYIIIIC.



METAIIPEJIMETHBIE PE3VJIBTATHI

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble JJornveckue aJeCTBUSA:
CaMOCTOSTENIbHO  (OPMYJIMPOBAaTh M  aKTyaJu3UpOBaTh NpoOIeMy, paccMaTpuBaTth €&
BCECTOPOHHE;
ONPEAENATh LENN IEATEIbHOCTH, 33/1aBaTh [MAPAMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;
paspabaThiBaTh IJIaH PEIICHHS MPOOJEMbI C y4€TOM aHajdu3a MMEIONINXCS MaTePUAbHBIX
HEeMaTepHUaIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B JIEATEILHOCT, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM, OLICHUBATh
PHUCKU MOCIEACTBHM IESITENBHOCTH;
KOOPJIMHHUPOBATh W  BBINONHATH, pabOTy B YCIOBUSIX pEaJbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarebcKue AeiCTBUA:
BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHIMHI U METO/IaMU (hU3UUECKOIN HAYKU;
BJIa/IETh HaBBIKAMHU y4e€OHO-HCCIIEIOBATENIbCKON U MTPOEKTHOM 1eATeIbHOCTH B 0011aCTH (U3UKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHs 3ajad
(U3UYECKOTO COJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOI0B MO3HAHUS;
BIAJETh BUIAMHU JCSATEIBHOCTH [0 IOJYYEHUID HOBOTO 3HAHMS, €ro HWHTEPHpPETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYAIHUIX, B TOM YHCIIE TIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;
BBIABJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTYyaJIM3UPOBATh 3aJ]1ayy, BBIJIBUTATh TUIIOTE3Y €€
pELIeHMs, HAXOIUTh apryMEHTHI JJIs 10Ka3aTeIbCTBA CBOUX YTBEPXKJICHMI, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU PEILICHUS;
AHAJIM3UPOBATH MOJYYCHHBIE B XOJ€ PEUICHUS 3aJa4M PE3yJIbTaThl, KPUTUUECKU OLIECHUBATH UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSIX;
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON ASSITETbHOCTH, B TOM YHUCIIE
Py U3y4eHUH (PU3UKH;
JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HKE B MPAKTUUECKYIO 00JIACTh )KU3HEIEATEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:



BJIAJICTh HABBIKAMH MOJIy4YEHHs] MHPOPMaLMU (PU3NUECKOr0 COAEPKaHHsl U3 UCTOYHHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIIbHO OCYILECTBIATh MOUCK, aHAJIN3, CUCTEMATH3aLUI0 U HHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (POPM IPE/ICTABICHHUS;
OLIEHUBATh JOCTOBEPHOCTb HUH(OPMALIHH;
UCIOJIb30BaTh CpPEeACTBA MH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOIMH B pEIEHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPTaHM3AalMOHHBIX 3a/a4 C COOJIOJCHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTHUEHBI, peCypcocOepexeHns, MPaBOBbIX M ATHYECKUX
HOPM, HOpM MH(OPMALIMOHHON 0€30I1aCHOCTH;
CO3/1aBaTh TEKCThl (PU3MUYECKOIO COJAEpkaHUA B Pa3IMYHbIX (popMaTax ¢ y4€TOM Ha3HAYEHHUS
uHpOpMALlUM U IIETICBOW ayJUTOPUH, BBIOMpas ONTUMAIbHYIO (GOpPMY MPEICTABICHHUS H
BU3YaIM3aL1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:
OCYILECTBIIATh OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHON JEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIHM U CMATYATh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/CTB;
IOHUMAaTh U UCMOJIb30BaTh MPEUMYILECTBA KOMaHAHON M HMHAMBUIYalIbHOH pabOTHIBBIOUpPATH
TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUN € yuy€TOM OOLIMX MHTEPECOB, U BO3MOKHOCTEH
Ka)KJ0r0 WIEHa KOJIJIEKTUBA;
IPUHUMATD LIEJIU COBMECTHOM JIEATEIbHOCTH, OPIaHU30BbIBATh U KOOPJIMHUPOBATh JAECUCTBUSA 110
e€ JOCTH)KEHHIO: COCTABIIATH IUIaH ACHCTBUM, pacpeessaTh PoJid ¢ y4ETOM MHEHUH Y4aCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;
OILICHMBAaTh KAyeCTBO CBOETO BKJIa/Ja M KaXKJIOTO Y4YacTHHKAa KOMaHJbl B OOIIMH pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;
npepiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HAECH C MO3ULUU HOBM3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEAECHUE B PA3JIMYHBIX CUTYalMSX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBJISATh IO3HABATENIbHYIO JESITEIbHOCTh B O0nacTu (U3NKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEIIEHUS PACYETHBIX M KA4yeCTBEHHBIX 3aj1ad, IUIaH
BBIMIOJIHEHUS] TMPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JaBaThb OUCHKY HOBBIM CUTYyAIlUAM,



pacHIMpsATh paMKH Y4€OHOTO MpeAMEeTa Ha OCHOBE JIMUHBIX NPEANIOUYTEHUH;
JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 pEIlICHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;
CrocoO0CTBOBaTh (POPMUPOBAHUIO M IPOSIBICHUIO SPYAULUM B 00JacTd (PU3MKHM, IOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:
JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;
BJIAJI€Th HABbIKAMU II03HABATEJILHOM pe(IEKCHMM KaK OCO3HAaHUS COBEpLIAEMbIX ACHCTBUN U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;
UCTIOJIb30BaTh MPUEMBI peIIeKCUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;
IIPUHUMATb MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.
B mporecce 1ocTkeHUs TIMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS TPOrpaMMBbI 110 (PU3HMKE 711 yPOBHS
cpenHero oOmero o0pa3oBaHMS y OOy4YarOIIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
MHTEJUICKT, MPEAIOJIaraloniiii ¢hOpMUPOBAHHOCTD:
CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHMMATh CBOE HMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e;
CaMOPETYJIMPOBAaHHUsI, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE NOBEJIEHUE, CIIOCOOHOCTh aJlallTUPOBATHCSA K AMOLIMOHAIBHBIM M3MEHEHMSIM U IMPOSIBIIATH
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHUBALIMH, BKIIFOUYAOIIEH CTPEMIICHUE K JOCTHKEHUIO LIETU U YCIIEXY, ONITUMU3M,
WHULMATUBHOCTh, YMEHUE ACHCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEH;
AMIATHH, BKIIIOYAIOLIEH CTOCOOHOCTh TOHUMATh 3MOILMOHAIILHOE COCTOSTHUE JIPYTHX, YUUTHIBAThH
€ro MPH OCYILECTBIEHUH OOIIEHHUs, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;COLIMATIBHBIX
HaBBIKOB, BKJIFOYAOLINX CIOCOOHOCTh BBICTPAUBATh OTHOILEHHS C IPYTUMH JIFOAbMHU, 3800 TUTHCH,
MPOSBISATH MHTEPEC U pa3periaTh KOHQIUKTHI.

HHPEAMETHBIE PE3YJIbTATHI
K xoniy o6yuyenus B 10 kiacce npeMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXaThb

c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:



JIEMOHCTPUPOBATh Ha MPUMEpaX pPosib U MeCTO (PU3MKHU B (OPMUPOBAHMH COBPEMEHHON Hay4YHOU
KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU AESITEIbHOCTU
JIIOICH;

YUUTBIBATh TPAHUIBI MPUMEHEHHsI M3YYEHHBIX (U3UUECKUX MOJEJIEH: MaTepuaybHas TO4YKa,
MHepLHalbHas CUCTeMa OoTcuéTa, aOCOIIOTHO TBEPJOE TEJO, UACATIbHBIN ra3, MOIEIU CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN ANEKTPHUUCCKUI 3apsi MPU peuIeHUH (PU3NIECKUX
3a/1a4;

pacrio3HaBaTh (pU3HUECKUE SIBJIECHUS (IPOLECCHl) U OOBACHATh MX HA OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILECTBA U DJIEKTPOJNHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BIKEHHE, CBOOOAHOE TaJeHHe TeJd, JBUXKECHHE II0
OKPYXKHOCTH, UHEpIHUs, B3aumojeicTBue e, nuddysus, OpOyHOBCKOE IBUKCHHE, CTPOCHHUE
XKHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00bEMa Tell MPU HAarpeBaHUM (OXJIAXKJEHHH), TEIIOBOE
paBHOBECHE, UCIApEHUE, KOHACHCALUs, IUIABICHHUE, KPUCTAJLUIM3alUs, KUIIEHUE, BIIAXXHOCTb
BO3/1yXa, IOBBILICHUE JABJICHUS Ia3a IPHU €ro HarpEBaHUHU B 3aKPBITOM COCYJE, CBS3b MEXIY
IapaMeTpaMM COCTOSIHUA ra3a B U30MPOLECCax, dJIEKTPU3ALMS TeJl, B3aUMOICUCTBUE 3aps/I0B;
OIUCBIBATh MEXAHMUYECKOE ABMKEHHE, UCIONb3Ys (PU3NUYECKHE BEIMYMHBL: KOOPJAUHATA, YT,
IepeMelIeHNe, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa, UMITYJIbC Tejla, KHHETUYECKasl SHEPIHUs,
NOTEHLIMAJbHAsL SHEPrusi, MeXaHuuyeckas paboTa, MEXaHUWYecKash MOILHOCTb; MPU ONHCAHUU
IPABWJIBHO TPAaKTOBaTh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH, MX OOO3HAUEHUs U
€IMHULIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIWYMHY C JPYTHMHU
BEJIMYNHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJl U TEIJIOBbIE SIBJICHUS, UCIONb3ys (U3HUECKUE
BEJIMYMHBI: JIaBJieHHWE Tra3a, TeMIepaTypa, CpeqHss KHUHETHYecKas SHEpPIrus XaoTHUEeCKOIo
JBUKCHHUSI MOJIEKYJ, CpPEJHEKBAaApaTH4YHas CKOPOCTb MOJEKYJ, KOJWUYECTBO TEIUIOTHI,
BHYTPEHHss dHEprus, padboTa rasza, Ko3(pQUIUEHT MONEe3HOTO JEHCTBUS TEIMJIOBOTO JBUTATENS;
IpU ONHCAHMM IMPABWJIBHO TPAKTOBaTh (U3NYECKUI CMBICT MCIONb3YyEMbIX BEIUYMH, HX
0003Ha4YeHMsI U €IMHULIBI, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYUHY C
JPYTMMH BEJTMYMHAM;

ONMCHIBATh H3YYCHHBIE DJIEKTPUUECKHE CBOWCTBA BEIECTBA M DIIEKTPUYECKUE SIBICHUS
(mpotiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsjl, AJIEKTPUUYECKOE MOJIE,
HANPSDKEHHOCTD MMOJIS, TOTEHIIMAN, Pa3HOCTh MOTEHIINAJIOB;

IpY ONMCAaHUU NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIb3YEMbIX BEJIMYHMH, UX
0003HaueHMsI ¥ €AMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BETHUUHY

C ApYTYMMHU BCINYHNHAMU,



aHAJTM3UPOBATH PU3UUECKHUE MPOIECCHI U ABJICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U TIPUHITUIIBL
3akOH BceMupHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON
SHEPTrUU, 3aKOH COXPAHEHHUS UMITYJIbCA, MPUHIHUIT CYNEPIIO3UIIMU CUJI, PUHIIUI PaBHOIPABUS
MHEPLUHAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEH KHUHETHMYECKON SHEPrUM TEIJIOBOIO JABMIKEHHUS MOJIEKYJ C
a0OCOJIIOTHOW ~ TeMIlepaTypod, TEpBBIM  3aKOH  TEPMOJAMHAMHUKH, 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3akoH KynoHa, mpu 3TOM pa3nuvarh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BhIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC NPHHIIUIIBI JCUCTBUS MAIllMH, NMPUOOPOB M TEXHHYECKUX YCTPOMCTB;
pa3iaryaTh yCIOBHs UX OE€30MaCHOTO MCIIOIH30BAHMS B IIOBCEHEBHOW JKU3HU;

BBITIOJHATh DKCIIEPUMEHTHI TI0 HCCJICNIOBAaHUI0 (PU3WYCCKUX SIBJICHUA W TPOIECCOB C
UCIIONIb30BAHUEM  TMPSAMBIX, U KOCBEHHBIX H3MEpEHuH, mpu d3TOM (HOpMyIHpOBaThH
npobiieMy/3aady U TUIIOTE3y yueOHOr0 IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH ONBIT W (HOPMYIUPOBATH BBIBOJBI, OCYIIECTBISATH MPSMbIC U
KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYMH, MPU 3TOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO
M3MEPEHHUs ¥ UCIIOJIb30BaTh U3BECTHBIE METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;
UCCJIEIOBATh 3aBHUCHUMOCTH MEXAY (U3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAaHUEM MPSMBIX
WU3MEPEHHM, TP ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTATHl MOJYYCHHOU
3aBUCHUMOCTH (PU3NICCKUX BEIMYMH B BHJIC TAOIHI] U TPAdUKOB, 1€71aTh BEIBOBI 110 PE3yJIbTaTaM
HCCICA0OBaHMS,

coOirofaTh mpaBmiia 0€30MacHOrO TpyJa MpHU MPOBEIEHUU HCCIENOBAHUN B paMKaX yueOHOTo
AKCIIEPUMEHTA, Y4EOHO-UCCIEA0BATEIIbCKON W MPOEKTHOW NEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMS;

pemars pacy€THhIE 3aJa4d C SABHO 3aJaHHOW (PU3UYECKON MOJENBIO, HCIONb3ysS (PU3NYECKUE
3aKOHBI W TPUHIUIBI, HA OCHOBE aHANW3a YCIOBUS 3aJadyd BBIOMpPATh (U3UUYECKYIO MOJIENb,
BBIICNIATh (PU3MUYECKHE BEJIMYMHBI M (POPMYIbI, HEOOXOAUMBIC ISl €€ pelIeHus, MPOBOJIUTH
pacy€Thl U OIIEHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHUS (PU3UYECKON BEJIMUUHBIL;

pemaTh KauyeCTBEHHbIE 3a7auyM: BBICTPAUBaTh JIOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY
paccyXJIeHUl ¢ OMOpoi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;
WCITOJIH30BaTh TIPH PEIICHUH YUYeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU JJIS
MOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETAIIMN W TIPEICTABICHUS] YI€OHON M HAyYHO-TIOMYJISIPHOM
uH(pOpMallMK, TIONYYEeHHOW U3 PpaA3IMYHBIX HWCTOYHUKOB, KPUTHUECKH aHAIH3UPOBATH
MOJTy4aeMyr0 HHPOPMAITHIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX M 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,

00BSICHEHHE TPOIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;



WCTIOJIb30BATh TCOPETUYECKUE 3HAHUS MO (PHU3MKE B MOBCEIHEBHOW YKM3HH JUISI 0OeCreUeHUs
0€30MacHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHHS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpY KaloIIel cpeae;

paboTaTh B TPYIIE C BBHIIOJHCHUEM pAa3JIMYHBIX COLMAIBHBIX pOJICH, MJIAHUPOBATH PabOTy
TPYIIIbI, PalMOHAIBFHO paclpeleNiaTh OOS3aHHOCTH W IUIAHUPOBATh JCATENBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXKAOTO M3 YUYACTHHUKOB I'PYIIIbLI B
peLIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K xoniy o0y4yenus B 11 kiaacce nmpeqMeTHBIC pe3yJIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh y O0YYAFOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh HA MPUMEPaX pPoJib U MecTO (PU3UKH B (POPMUPOBAHIH COBPEMEHHON HAYYIHOM
KApTHUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTMH, B IPAKTUYECKOU AEATEIBHOCTH
JIFO/IeH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA,

YUUTHIBATh IPAHUIBI IPUMEHEHHS U3YUYCHHBIX (PH3HMUECKUX MOJIEIICH: TOUCUHBIN IICKTPHUCCKHUIMA
3apsan, Jyd CBETa, TOYEYHBIM HCTOYHHUK CBCTa, AACpHAsA MOACIIb aTOMad, HYKJIOHHAasA MOACIIb
ATOMHOTIO AApa IMpu pCIICHUN (1)I/I3I/I‘-ICCKI/IX 3aaa4,

pacrio3HaBath (hU3MYECKHE SBJICHUS (MPOLECCH) W OOBACHATH WX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKNA U KBAHTOBOW (PM3HMKH: DJIEKTPUYECKAs MPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOEC, MAarHuTHOC I[CIZCTBI/I?I TOKa, B3aHMOHCﬁCTBHe MAariuToOB, 3JICKTPOMAarHHUTHasA
WHIYKIUSA, AEHCTBUE MArHUTHOTO TOJISI Ha MPOBOJHMK C TOKOM M JBWXKYLIMHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacCIPOCTPAHCHUE CBETA, OTPAKECHUE,
npenomieHue, HWHTepdepeHuus, audpakuus U TMONSIpU3alUg CBeTa, JUCIEPCUsi CBeTa,
dotoanekrpuueckuii 3¢pdext (pororddexr), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHASI U ICKYCCTBEHHAS PAINOaKTUBHOCTD;

OMKCHIBATh HW3YYCHHBIE CBOWMCTBA BeEIIeCTBA (DJIEKTPUYECKUE, MArHUTHBIC, OINTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJIEKTPOMATHUTHBIE SBIIEHUS (IIPOLIECCHI),
UCTIONB3YS  (U3HUYECKHE BEIMYWHBL: DJICKTPHUSCKUW 3apsij, CHIa TOKa, OJIIEKTPUIECKOE
HaIpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CHIIa,
paboTa Toka, MHAYKLHS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHia, MHIYKTHBHOCTH
KaTYIIKH, SHEPTUsl DJIEKTPUYECKOT0 M MArHUTHOTO MOJeH, MepuoJ M YacToTa KojeOaHul B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B MPOIECCe TAPMOHUYECKHX SJICKTPOMArHUTHBIX
Konebanuii, (POKyCHOE pacCTOSHUE W ONTHYECKas CUjia JIMH3BI, TIPU OMHCAHWUU TPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, WX OOO3HAUYCHUS W EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETHUUHY C APYTUMU BEIMUYNHAMU;
OIMHUCBIBATh M3YYCHHBIC KBAHTOBBLIC SABJICHHUA W IMPOLECCCHI, MCIIOJIb3Ys (1)I/ISI/I'—IeCKI/Ie BCIIMYUHBI:

CKOPOCTB JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHEI 1 HaCTOTA CBE€TA, SOHEPTHUA 1 UMITYJIBC q)OTOHa,



IIEpPUOJ, MOIypacnajga, YHEPrus CBA3M ATOMHBIX S[Ep, IIPU ONHCAHUU IMPABWIBHO TPAKTOBATH
(bu3nUecKuil CMBICI UCTIONB3YEMBIX BEJIMYHH, UX 0003HAYCHHS M €AMHUIIBI, YKa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIOIIME AaHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTMMHU BEIUYHMHAMH, BBIYUCIATH 3HAYCHUE
(bU3M4eCcKOil BEITMUNHBL;

aHAJIM3UPOBATh (PU3NUECKUE IPOLIECCHI U SIBIICHUS, UCIIOJIb3Ysl (PU3NUECKNE 3aKOHBI M IIPUHIIMIIBL:
3akoH OMa, 3aKOHBI IOCJIEA0BATEIbHOIO U MAPAUIEIbHOIO COEAMHEHUS IPOBOJHHUKOB, 3aKOH
Jlxoyns—JleHna,  3aKOH  JJEKTPOMAarHUTHOM  MHIYKIUH,  3aKOH  IPSMOJMHEIHOro
pacpoCTpaHEHHUs] CBETa, 3aKOHBbl OTPAaXCHHUS CBETA, 3aKOHBI IIPEJIOMIICHHs CBETA, YpPaBHEHHE
OliHmreitHa 118 GoTorPdexTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPaHEHMsI IEKTPUUECKOrO 3apsijia, 3aKOH COXPaHEHHs MaccOBOro 4ucia, nocrynarsl bopa,
3aKOH PaJHOaKTUBHOIO Paclaja, Ipu 3TOM Pa3iIM4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPAHULIbI, 00JIACTH) IPUMEHUMOCTH;

OINpPEACIIATh HAIPABJICHUE BEKTOPAa MHIAYKIMM MATHUTHOTO IIOJISI NIPOBOJHUKA C TOKOM, CHJIbI
Awmriepa u cuinbl JlopeHua;

CTPOUTh U OIIUCHIBATH N300paKeHHE, CO3/1aBaEMOE IUNIOCKUM 3€pKajIOM, TOHKOW JIMH301;
BBIMOJIHATh 3KCIEPUMEHTHl IO HCCIEJOBAaHUIO (U3NYECKUX SBJIEHUH M IPOLECCOB ¢
UCIOJIb30BAaHUEM MPSIMBIX, M  KOCBEHHBIX H3MEpPEHUH: mpu 3TOM  (OpPMYIHPOBATH
npoOeMy/3aady U TUNOTe3y yu4eOHOTrO SKCIEPHUMEHTa, COOMPaTh YCTAHOBKY U3 IPEI0KEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIIATh MPsIMbIE U KOCBEHHbIE M3MepeHMs (PU3MYECKMX BEJIWYMH, MPU 3TOM BBIOMpAThH
ONTUMAJIBHBIA CHOCO0 U3MEPEHUS M MCIIOJb30BaTh U3BECTHBIE METOMABI OLIEHKH MOTPEUIHOCTEH
U3MEPEHHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIIOJIb30BAaHUEM IPSIMBIX W3MEpPEHUI: Npu
3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCHPOBaTb pe3yJabTaThl MOJYYEHHOM 3aBUCHUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TabmUIl W TpaduKoB, [enaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BaHMS,

coOuo1aTh IpaBuiIa 0€30MaCHOro TpyJa IpU MPOBEICHUN HUCCIENOBAaHUI B paMKax y4eOHOro
HKCHEPUMEHTA, y4eOHO-UCCIIEAOBATENLCKOM M TNPOEKTHOW JESATEIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1TaOOpaTOPHOr0 00OPYAOBAHUS;

pemats pacu€éTHbIE 3aJla4M C SIBHO 3a/laHHOM (U3NYECKOW MOJENBIO, UCHOJb3Ys (hu3nueckue
3aKOHbI W TIPUHIIMIBI, HA OCHOBE aHajlM3a YCJIOBMS 3aJaud BBIOMPATh (DU3HUECKYIO MOJEIb,
BBIJICJIATE (PU3UYECKUE BEIMUMHBI U (HOPMYJIbl, HEOOXOIUMBIE Uil €€ peleHHs], MPOBOJUTH
pacy€Thbl U OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HAaYeHUs (PU3NUECKOM BETMUNHBI;

pemaTth KauyeCTBEHHbIE 3aJauM: BbICTpAaUBaTh JIOTUYECKH HENPOTUBOPEUHMBYIO LIETIOUKY

PacCyXXJIEHUI ¢ OTIOPOI Ha N3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBJICHNUS,



MCIIOJIb30BAaTh MPHU PEIICHNH Y4eOHBIX 3a7au COBPEMEHHbIE HHPOPMAIIMOHHbBIE TEXHOJIOTUH AJIs
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMHU U NPEACTABICHUs YUeOHON U HAyYHO-TIOMYJISIPHOM
uHpOpMaLlUK, TIONyYEHHOH W3 pPa3NWYHbIX HMCTOYHUKOB, KPUTHUECKH aHAIU3HPOBATH
MoJIy4yaeMyro HH(POPMAIHIO;

OOBSACHATh TMPUHIUIBI JEHCTBUS MalIUH, NpUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarh
YCIIOBHA UX 0€30MaCHOTO MCIIOJIb30BAHMS B TIOBCEJHEBHOM JKU3HU;

NPUBOINUTH MPUMEPHI BKJIaJa POCCHICKHUX U 3apyOeKHbBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (DU3MKE B MOBCEAHEBHOW JKU3HH JUIsl OOecreueHust
0€e301acHOCTH TpU 00paleHnH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMMU, JJIsI COXPAHEHHS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEICHUS B OKpY KaloIIel cpeae;

paboTaTh B TpYIIE C BBINOJHEHUEM pPa3IMYHBIX COIMAIBHBIX POJIEH, MIaHUPOBaTh paboOTy
TpyONbl, palMOHAIbHO pacCHpeneNsTh OOS3aHHOCTH U  IJIAHUPOBATh JIEATEIbHOCTH B
HECTaHJApPTHBIX CUTYalMsIX, aJIEKBATHO OLIEHMBATh BKJIAJ Ka)/JOr0 W3 YYaCTHUKOB I'PYIIbI B

peLICHUE paccMaTpPUBaEMOil TPOOIICMBI.

4. TEMATHUYECKOE INTAHUPOBAHUE C YKA3SAHUEM
KOJIMYECTBA YACOB JIJISI KAXKJIOM TEMbI, IPOBEPOUYHBIX U
KOHTPOJIBHBIX PABOT, HOP u 0P
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Pazgea 1. ®u3uka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS
1.1 2 - - [MposiBneHne nHTEpEca K http://school-
dusuka u UCTOpHUH U coBpeMeHHOMYy | collection.edu.ru
METObI COCTOSTHUIO /
HAY4YHOTO poccuiickoi hu3nIecKoit
MTO3HAHUS HayKH; IICHHOCTHOE
OTHOIIICHUE K




JOCTHKEHHSIM POCCUNUCKUX

y4EHBIX-(DU3HUKOB.

Pa3zgen 2. Mexanuka

2.1 5 1 1 Pa3Butne HayuHoM http://school-
KunemaTtuka J1F0003HATEILHOCTH, collection.edu.ru
HMHTEpeca K UCCIIeI0Ba- /
TEJILCKOM JIeITEILHOCTH.
2.2 7 2 1 Oco3HaHuEe IEHHOCTH www.yaklass.ru
Junamuka Oe3omacHoro obpasa
KU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpE,
B2KHOCTH TIPABHLI
0€3011aCHOT0 ITOBEACHUS
Ha TPaHCIIOpTE, HA
Joporax.
2.3 6 1 1 AKTHBHOE y4acTue B
3aKOHBI pELUICHUN IPAKTUYECKUX HYPERLINK
COXpaHEHHUS 3aj1a4 (B paMKax "https://resh.edu.
B MEXaHUKe CEMbH, IIKOJIEL, TOPOJa, r

Kpasi) TEXHOJOTHYECKOH 1
COLIMAJIbHOU
HaIPaBJIEHHOCTH,
TpeOyIOMMX B TOM YHCIIE

1 (U3HYECKUX 3HAHUM.

Paznen 3. MosekyasipHasi pu3uka U TepMOANHAMHUKA

3.1

OcHOBBI
Monexyisp-
HOKHHETH-
YECKOH

Teopuun

9

1

CdopMHrpOBaHHOCTH
JKOJIOTUYECKON KYIbTYpHI,
OCO3HaHUE TT100aTbHOTO
XapakTepa KOJIOTUIECKIX

npobem;

www.yaklass.ru
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3.2 10 - [TnanupoBanue u http://academy.
OCHOBBI ocyiecTBieHue AeiicTBuii | mosmetod.ru/ko
TEpPMO/INHA- B OKpysKaroreii cpeae Ha | llektsiya/fizika-
MUK OCHOBE 3HaHUS LIEJEN oblakov
YCTOWYHBOIO pa3BUTHUSA
4EJI0OBEYCCTBA,;
3.3 5 - Pacmmpenue omnbita www.yaklass.ru
ArperatHbie JEATSILHOCTH
COCTOSIHUS JKOJIOTUYECKON
BCIICCTBA. HAINpaBJICHHOCTH Ha
dazoBbie OCHOBE MMEHOIIUXCS
HIePEXO/IbI 3HAHH 110 PHU3HKE;

Pa3nen 4. DaekTpoanHaMuKka

4.1 10 - Oco3HaHue IIEHHOCTH HYPERLINK
DekTpocTa- HAay4YHOH JEATENHLHOCTH, "https://resh.edu.
THKa TOTOBHOCTB B IIPOIIECCE r

n3ydeHus Gpu3nKu u

OCYIIECTBIIATH IPOCKTHYIO | /

U HCCIIEI0OBATEILCKYIO "

NEATEILHOCTD

WHIUBUIYAIbHO U B \

rpyIme t
4.2 12 2 Pacmmpenue sxusnennoro | http://school-
ITocTostHHBII OIBITA U OIIBITA collection.edu.ru
DIIEKTPUIECK JEeATENLHOCTH B mporiecce | /
Ui TOK. pear3aiui OCHOBHBIX
Toxku B HaIlpaBJICHUN
Pa3ITUYHBIX BOCIUTATEILHOM
cpenax NEATENLHOCTH
Peseps 2
Bceero 68 7
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Paszgea 1. DuekTpoauHamMuka
1.1 11 1 Oco3HaHUE IEHHOCTH http://school-
MaruuTHOe HAY4YHOH JIeATCILHOCTH, collection.edu.ru
oJe. TOTOBHOCTB B IIPOIIECCE /
DekTpomar- n3ydeHUs PU3UKH
HUTHAas OCYIIECTBIISITH MPOCKTHYIO
WHTYKIHSI U MCCIICIOBATEIbCKYIO

JACATCIBHOCTD

HWHAUBUAYAJIBHO U B

rpymnre.

Pazgen 2. Kosie0aHus U BOJHBI

2.1 9 1 Pa3BuTHe Hay4yHOI1 http://school-
Mexanu- J0003HATENLHOCTH, collection.edu.ru
YecKHe U HHTEpeca K /

JIIEKTpOMAr- HCCIIEI0BATENBCKOM

HUTHBIC JEeSATETLHOCTH.

KoseOaHus

2.2 5 Bogneuenue ygammuxcs B | Www.yaklass.ru
Mexanu- TPYIIIOBYIO paboTy C

YeCKUe U BBITTOJHEHHUEM PA3THUHBIX

DnekTpomar- COIMAJIBbHBIX POJIeH U

HUTHBIE IUTAHKPOBAHKE MX

BOJIHEI JEATELHOCTH B

HECTAaHIAPTHBIX

CUTYyallugX.




2.3 10

Onruka

AKTHUBHOE y4acTue B
pEIICHNN TPAKTHYECKUX
3a/1a4 (B paMKax

CEMbH, LIKOJIbI, TOPO/a,
Kpast) TEXHOJIOTMUECKOU U
COLIMAJIbHOU
HaIpaBJIEHHOCTH,
TpeOyIOIIUX B TOM YHCIIE

1 PU3NYECKUX 3HAHUI.

HYPERLINK
"https://resh.edu.

r

\

Pa3gea 3. OcHOBBI crieHAJILHOM

TEOPHH OTHOCUTEIBLHOCTH (Hasee — CTO)

OCHOBBI 4
CIIeLaIbHON
TEOPUH
OTHOCHUTEJIBbH

OCTHu

OOy4eHue UCIob30BaTh
MIPH PEHICHUN YIEOHBIX
3aJ1a4 COBPEMEHHBIC
nH()OPMAIIMOHHBIC
TEXHOJIOTUH IS TIOUCKA,
CTPYKTYpUPOBaHUS,
WHTEpIpETAIN U
IpeicTaBiIeHUs yueOHOM U

Hay4YHO-TIONYJISIPHON

www.yaklass.ru

nH(popMaIuu.
Pa3znen 4. KBanToBas ¢usuka
4.1 6 - 1 N3yuenue BKiaga HYPERLINK
DIeMEHTEI POCCHUNCKHX U "https://resh.edu.
KBaHTOBOW 3apyOeKHBIX YUEHBIX- r
OTITUKHU (U3MKOB B pa3BUTHE u

HayKH, B 00bSICHEHNE /

TPOLIECCOB OKPYKAOMErO |

MUDA, B pa3BUTHE TEXHUKU

Y TEXHOJIOTHUM. \
4.2 4 - - Pacmmpenue sxuznennoro | http://school-
Crpoenue OTIBITA M OTBITA collection.edu.ru
aToMa JIeATeILHOCTH B mporiecce | /

pcain3anu OCHOBHBIX

HallpaBJICHUN
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BOCHUTATEILHON

ACATCIIbHOCTH.

4.3

AToMHOE

SIIIPO

PasButue uHTEpeca k
pa3nuyHbIM chepam
npodeccrnoHabHOM
JEeSTEIILHOCTH, B TOM
YHCIIe CBS3aHHBIM C
(hU3UKON U TEXHUKOM,
YMEHHE COBEPIIATh
OCO3HAHHBII BBHIOOP
Oynymiei npodeccuu u
peaan30BbIBATh
COOCTBEHHBIC KU3HEHHBIC

IIJIaHBbI.

resh.edu.ru

Pa3nen 5. DjieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH

5.1 7 - - Hcnoap3oBanue mpu http://www.astro
DNEeMEHTHI pelieHny yueOHbIX 3a1ay | net.ru/
ACTPOHOMHH COBpPEMEHHBIC
u WH(POPMAIIMOHHBIC
acTpou3uKu TEXHOJIOTUH IS TIOUCKA,

CTPYKTYpUPOBaHUS,

WHTEPIIPETAIAH U

NpeJcTaBlIeHUs yueOHOM n

HAy4YHO-TIOMYJISIPHOMN

nHpopmanuu,

MOJYYEHHOU U3

Pa3TUYHBIX UCTOYHUKOB,

KPUTHUYECKH

aHAJM3UPOBAThH

MOJTy4aeMyto

HH(pOpMaIIHIO.
Pa3nen 6. O6o0maromee noBTOpeHue
6.1 4 - - Joctmwkenne rotoaoctu | http://school-
O6o06m1ato- Y CLIOCOOHOCTH K collection.edu.ru
niee 00pa3oBaHUIO U /




HIOBTOPEHUE caM000pa30BaHMIO B
obmacti GpU3MKHN Ha

IIPOTAXKCHUU BCEH JKU3HM.

Peseps 3

Bcero 68 4 5

5. MPUJIOKEHHUE: KAJEHIAPHO-TEMATUYECKOE INTAHUPOBAHUE HA
TEKYILIUUN YYEBHBIN 'O/




