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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCIHUTAHHS U
KOHILIETIIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B o0Opa3zoBaTeIbHBIX
OpraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcss 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3nKe Ha 0230BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanmsm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0pa3oBaHusl, TNIAHUPYEMbBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HUKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3ydaeMbIX XUMHUEH, OHOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMeHEeHHe (U3NYECKUX 3HaHWM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I TO3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca (usuku s YpOBHS CpPEIHEro oOIIero oOpa3zoBaHMs
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoesn eenmepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (PU3MKH
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIETCS
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCHOJIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc $usuku mpeamosaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
collepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKA W TEXHOJOTHH, a TakXKe OOCYKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepXKHEBBIMHU JJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISIOTCS (U3MUECKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIAX
MPUMEHUMOCTH TCOPUH, IS OINWCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHHUA U
IIPOIICCCOB).

CUCTeMHO-IeSATENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peainu3yeTcs MPexe
BCEro 3a CUET OpraHU3alluMd IKCIEPUMEHTATBHOU JESTEIBHOCTH O0Yy4YaroIIUXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANLHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
OcHalleHUs KaOunera ¢usuku. Ilpm s3TOoM oOecreunBaercs OBJAJACHHE
OOYYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX THITOTES.

bonbioe BHUMaHUWE yHaENSCTCS PENICHUIO PAcYETHBIX W KAueCTBEHHBIX
3amay. [Ipu 3TOM U1 pacdE€THRIX 3a7a4 MPUOPUTETOM SIBIISIOTCSA 33/la4dl C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHbBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTErpUpys 3HAHUS W3
pa3HBIX pasaeioB. J[s KauyeCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTECKaHUS (PU3HUCCKUX SBJICHUHA M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.



B coorBerctBun ¢ TpeboBanusmu PI'OC COO Kk MarepuasbHO-
TEXHUYECKOMY OOECTIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYAOBAaHWE JMJIS BBHITIOJHCHHUS] YKa3aHHBIX B
nporpaMme 1o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpanimoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3HKE KIIOUEBBIX JIEMOHCTpAlUil mJis
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTENBLHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMHpOBaHME HUHTEpeca M CTPEMJICHHMsSI OOY4YaIOIIMXCS K HaydyHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUS B (HOPMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHME HAy4YHOIO MHPOBO33PEHHUs KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

o (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3nYeCKnX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEeIyIoMMX 3a7ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEITHETO O0IIero 00pa3oBaHMs:

e TMpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(PHU3UKH;

e (dopMupoBaHWE YMEHHMH TIPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsICHEHHS (PHU3WYECKUX SBJICHUH B TIPUPOAC H JUISL TPUHATHS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB pEHICHUS pa3IMYHbIX 3a7a4 C $BHO 3a/JaHHOMN
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3faHue GU3NUeCcKOl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4uH;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHYCCKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEeJIEICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHEC YCJIIOBHM NJISi Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEH 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{enTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

HamnpaBienue CKOpOCTH P ABUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul

1. WzydyeHue ABM>KEHUS Tella, OpPOIIEHHOTO TOPU30HTAIIBHO.
2. W3yueHue nBUKEHUSA Teja MO OKPY>KHOCTH.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['ammnes. IlepBeid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBasg kKocmuyeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoipxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpoTUBIICHUS MPU JIBUYKEHUU TEJIa B KUJIKOCTH WM Tase.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcCH BpamieHus. llnedo cumnbl. ¥YcnoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE TMPUMEHEHUE: MOAMIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3axkon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBecust TBEpAOTO Tesna. Buasl paBHOBeCHS.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomat

1. N3MepeHue KeCTKOCTH MPY>KUHBI.

2. N3mepenue kodhuineHTa TpEHUs! CKOIbXKEHHUS.

3. H3ydeHnue 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTHH.

4. W3ydeHue paBHOBECHUS Teya NOJ AEMCTBUEM HECKOJIBKUX CHII.

Tema 3. 3akonbl coxXpaneHus 6 MexaHuKe



NMnynbe MaTepuanbHOW TOYKU (Teja), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbe culibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora criibl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualbHOM TouykH. Teopema 00 H3MEHEHUH
KUHETHUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
neopMupoBaHHOM  TIpykHHBI.  [loTeHUManbHAs  JHEprus  Tejla  BOJM3HU
MTOBEPXHOCTH 3€MJIH.

[ToreHManbHble W HEMNOTCHIMAJIbHBIE  CHJIBI. CBsi3b  pabOTHI
HEMOTECHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne ycTpoilCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBHXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexos NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Paznen 3. Mogekyasipuas ¢pusuka. TerioBblie siBJIeHUS

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BeElIeCTBA. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEN U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojieneil. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUU HACAIBHOTO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpelIHEel KWHETUYECKOW HHEpPruu TEIUIOBOro JBIKEHHS dactul] rasa. [llkama
temrepatyp KenbBuHa. ['a30Bble 3akOHBI. Y paBHeHHEe MeHneneeBa—KianerpoHa.
3akon JlanbToHa. M3omporiecchl B UACAIBHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe TMpeACTaBICHHE H30MPOIIECCOB: H30TEpMa, H30X0pa,
n3o0dapa.

TexHuyeckrue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu



OmnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BelIeCTBa, (oTorpaduu
MOJIEKYJT OPTaHUYECKUX COECTUHEHUN.

OmnbITel 110 MU Py3Un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Monens, WuTIoCTpUpyomias Ipupoay AaBICHUS T'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUS HUJICATBHOTO Trasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut

1. ODKcnepuMeHTalbHas npoBepka 3akoHa ['en-Jlroccaxa.

Tema 2. Ochoebl mepmoounHamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cOoco0bl €€ n3MeHeHus. KonnuectBo TemioTsl U padota. BHyTpeHHs s
HEpPrus  OJAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonruecTBO TEIIOTH MpH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruioBpie  mamuHbl.  [IpUHOUNBL  JEWCTBUST — TEIJIOBBIX — MAIIKH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBbIX MaimuHax. Kodp¢uiMeHT moie3Horo
nerictBusl TerioBod mamuHbl. [{ukn KapHo u ero kodpduuMeHT MOJe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOUM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH HSHEpruy Teja MPU COBEPIIEHUU paOOTHI: BBLIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3meHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) TeIa IpH TeIUionepeiaye.

OnpIT 1O anauabaTHOMY pACHIMPEHHIO BO37yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoi TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAHHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomut

1. IlocnenoBaTenbHOE U APALIEIBHOE COSAMHEHNE MPOBOIHUKOB.



Tema 3. Acpecammnvie cocmoanus eeuyecmea. Dazoewvie nepexoovt

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue n kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHue TerIoBoro OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYCHHUS] COBPEMEHHBIX MaTE€pUasoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Pa3znea 4. OCHOBBI 2JIEKTPOAUHAMUKHU
Tema 1. Inexkmpocmamuxa

OnexTpuzanmst TeJl. OJIEKTpUYECKWi 3apsan. JlBa BHIA SIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, IOUAIEKTPUKU M TOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  dmekTpudeckoro moiid.  [IpuHuummn
CYIIEpPIIO3ULIMH JJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJISL.

Pabora cun  anekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.



DneKkTpocTaTH4ecKas 3allnTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHIEHCaTopa OT IUIOLIAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

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

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBICHUE BEUIECTBA.
[locnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenua. MomiHoCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOABIKYLIash CUla W BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuuyecKoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBHUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIHN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IUJIOILIA/IN TIONIEPEYHOI0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABMXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.



Yuenuueckuii s3xcnepumenm, nabopamopnuie pabomuol
1. M3yyeHue TMOCHENOBATENBHOIO M  NApAJUIEIBHOTO  COEIMHEHMS
MPOBOIHUKOB.
2. Msmepenue 3/1C 1 BHyTpEHHETO CONMPOTUBICHUSI HICTOYHUKA TOKA.
MexnpeaMeTHbIE CBSI3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napaboa, runepOosia, UX rpauku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, nuddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEH M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTUYECKAS TUCCOLUALMS,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C HCHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YKCJIE HAaHOMATEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAS 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBATENbHbBIC npuoOopkL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znes 4. OCHOBBI 3JIEKTPOAUHAMHUKH
Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUA
[TocTtosiHHbIE ~ MarHuThl.  B3auMmopencTBHE  TOCTOSSHHBIX ~ MArHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUWH. [IpuHumn cynepno3unuu
MAarHUTHBIX MoJiek. JInHuM MarHuTHOM WHAYKUWU. KapThHa JIMHUKA MAarHUTHOU
VHIYKIWAH [OJISI TOCTOSIHHBIX MAarHUTOB.



MarautHOe 10JI€ TPOBOJHMKA € TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOLyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib M HalpaBlieHHE. J[BUKEHUE 3apsSAKEHHON YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuinel Jlopenna.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYIAs Cula HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe ToJie. ODNEKTPOABIKYIIAs Cuia WHIYKIUU B
MIPOBOJTHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuo Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKIIH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MAarHUTHOTO MOJIA.

B3anmonenicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii skcnepumenm, nadbopamopmwie padvomul

1. HM3ydeHume MarHuTHOrO mMOJisi KaTrymku ¢ TOKoM. lccienoBanue
JICUCTBHS TTOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.
2. HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUU.

Pa3nen 5. KoJsieOaHus U BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHule KO1e0aHus



KonebGarenbnast  cucrema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUS.
["apmonnueckue xonebanus. Ilepuox, wactora, ammmryaa u (aza koideOaHU.
[Ipy>XuHHBIN MasTHUK. MareMaTH4eCcKuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJI€ATHLHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aryxaroumx KoyueOaHUAX. BbIHYK/IEHHbIE MEXaHUUYECKUE
Kojiebanus. Pezonanc. BeiHyKieHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIIPSDKEHUS.

Tpanchopmarop. IlpousBoacTsBo, nepenadya U NOTPeOICHUE AIIEKTPUUECKON
HHEPrur. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTEeMaTUYECKUI MASITHUK).

HabGmronenue 3aryxaromux KojieOaHuM.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HabGmronenne pe3onanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul

1. Ompenenenve yCKOpPEHHS CBOOOJHOTO TAACHUS TIPU  TTOMOIIH
MasTHHKA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE  BOJHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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



DONEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHOi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIE CpeIbl.

TexHuyecknue yCTpOMCTBa M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakiuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroienue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW H
4acTOTOM KOJieOaHU.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
IpeIoMJIEHUE, MOJIApU3alus, udpakiuns, UHTepPEepeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbId HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOIO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceera. CrnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomue U pacceuBaromiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYECKash cujia TOHKOM JuH3bL. [locTpoenue uzoOpaxeHuil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKONU ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakmus ceta. dudpaxunumonnas pemérka. YcioBue HaOM0IECHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MAJCHAUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpONUCTBa M MNPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHUE CBETa.
OnTuyeckue mpuodOpBHI.

[TotHOE BHYTpEeHHEE OTpakeHre. Moellb CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Monenu MUKpPOCKOIIa, TeJIeCKoa.

Hab6mronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[Toy4yenue cuexTpa ¢ MOMOIIBIO TIPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKY.

HabGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul

1. 3Mmepenune mokaszaTelis MpeIoMIICHUS CTEKIIa.

2. OmpejneneHre  ONTUYECKOM CHJIBI U (POKYCHOTO  PaCCTOSIHUS
coOuparoIiei JTUH3HI.

3. U3mepenue AMHbBI CBETOBOM BOJIHBI.

Pa3zges 6. OcHOBBI CIeIHAJILHOM TEOPUH OTHOCHTEIbHOCTH

['paHuIibl  NPUMEHUMOCTH  KJACcCMUYECKOW  MexaHukd.  [locrymnartsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpPAIICHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJICOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITYJIbC (POTOHA.



OtkpeiTre u uccienoBanune Gorodrddexra. Onbitet A. I'. CToneToBa. 3aK0HBI
dororddekra. Ypasauenue DitHiTeHHA 111 Porodddekra. «KpacHas rpanuiar
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIICMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodhdEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
crieKTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BousiHoBBIE cBOMcTBa yacTull. Bosnbl ne bpoitisa. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuto  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa ['eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tomsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
u3Jy4eHue. 3aKOH PaJuoaKTUBHOTO pacma/a.

DHeprus CBS3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer sapa.

S nepubie peakunu. Jlenenue u CUHTE3 sIEp.



Anepubpiii peaktop. Tepmosimepubiii cuHTe3. [IpoOneMbl W MEPCIEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE ACTIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HAaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3HyecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, navopamopnuie padomul

1. HccnenoBanme TpekoB yacTuil (110 TOTOBBIM (hoTOTpadusm).

O6o0maronee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHUHE MUPA, poib (PU3UUECKOIN Teopuun
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiiecTBISeTCs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumnores3a, (uznyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIMHU HA OCHU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonoeus: »nektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBVKCHUS B KUBOM MPUPOJIE, ONITUYECKUE SABIICHUSA B )KUBOM MPUPOJE, NEHCTBUEC
paauanyy Ha )KUBbIE OPTraHU3MBl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpagusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSCCHUI.



Texnonocus: NUHUAM DIIEKTPOIIEpeaady, TEHEPATOP IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMsA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrOo mnpeamera «®Dus3mka» HA YPOBHE CpPEIHEro OOIIero
obpazoBaHus (0a30BBIM YpPOBEHb) JOJKHO OOECIEUUTh JOCTHIKEHHUE CIIETYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA yuyeOHOTo mnpeameTa «DPu3nKay JAOHKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIMXCSl  PYKOBOJICTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEW TMO3HUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEXKICHWH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO 0O0IlecTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITa U OIbITA ACATEIIBHOCTU B IIPOLECCE peaau3allid OCHOBHBIX HaIlPaBJIICHUU
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM OOYYarollerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX  T'yMaHUCTUYECKUX U
JEMOKPATHUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIIBHOCTh B HMHTEpPECAX TPaXAaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHME B3aMMOJIEMCTBOBATH C COUUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUAMH U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTHUXEHUIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;



5) TpyaoBOro BoCIUTAHMA:

MHTEPEC K pa3Iu4HbIM chepaM NpodecCHOHATBHON ASSITEIbHOCTH, B TOM YHCTIE
CBA3aHHBIM C (U3UKON M TEXHHMKOM, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynyiel mpoeccuu 1 pearu30BbIBATh COOCTBEHHBIC KU3HEHHBIC JIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(Y3UKY HA IPOTSHKEHUU BCEH JKU3HH,

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  SKOJIOTMYECKOM KYJbTYpbl, OCO3HAaHUE TJI00aTBLHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXAIOUIEH Cpele HA OCHOBE
3HaHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA,

pPaCHIMPEHUE OTbITA JIEATEIbHOCTH SKOJOTHYECKON HAMPABIEHHOCTH HA OCHOBE
UMEIOLUXCS 3HAHUU 10 (pU3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HaHUE IEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpoLEcCe
M3y4eHUs (U3UKH OCYIIECTBISATH NMPOEKTHYIO M HCCIEI0BATENIbCKYIO AESITEIbHOCTD
WHJUBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITCIILHO dhopMyIHpOBaTh u aKTyaJu3upOBaTh npodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LENU JICSITEIBHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUH HUX
JIOCTHIKCHMUS;
BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX (PHU3HUECCKUX
SIBJICHUSIX
pa3pabarbiBaTh IJIaH pEHICHUS MPOOJEMBbI C y4ETOM aHaIM3a HMEIOIINXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH €SI TEIIbHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAILHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciaenoBarejabCcKue J1eCTBHUSA.



BJIQIETh HAy4YHOH TEPMUHOJIOTHEH, KIIOYEBBIMH TMOHATUSAMU U METOJaMU
busnueckoil HayKu;

BJIa/I€Th HAaBbIKAMHU y4€OHO-UCCIIEIOBATENLCKONM U MPOEKTHOMN AESATEIbHOCTU B
oOnactu (HU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IOUCKY
METOJIOB peUIeHHs 3aJad (PU3NYECKOTO COACPKAHMSI, MPUMEHEHHUIO Pa3IUYHbIX
METO/I0B ITO3HAHMS;

BJIAQJETh BHJAMH JI€ATEIIBHOCTH IO TIOJYYEHHI0 HOBOTO 3HAaHUs, €ro
UHTEpPIPETALUY, NPeoOpa3oBaHUI0O U TPUMEHEHHIO B Pa3jIMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YUCIIE IPU CO3JaHUH YU€OHBIX POEKTOB B 00J1acTU (PU3UKH;

BBISIBIIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJIM3UpoOBaTh 3ajauvy,
BBIJIBUTaTh TMIIOTE3Y €€ pElIeHUs, HAXOAUTh apryMEHTHI IS J0Ka3aTeIbCTBAa CBOUX
YTBEpXKACHUM, 3a7]aBaTh IApAMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3aJa4ul pe3yibTaTbl, KpUTUUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

yMETh IEPEHOCUTh 3HaHHUA MO (U3MKE B MPAKTUYECKYI0 00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEJAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OpPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTEepPHATUBHBIC PELLICHUS.

Pabora c nndopmanmueii:

BJIAJIETh HAaBBIKAMHU MOJy4YEHUs HH(OpMAUU (U3HUECKOTO COACpPNKAHUSA U3
MCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBISITh TOUCK, AaHAJIU3,
CUCTEMATHU3allMI0 M HHTEpHIpeTaluio HHPOPMAIUU Ppa3IUYHbIX BHJIOB U (HOpM
IIPE/ICTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

MCIIOJIb30BaTh CpeACTBa MHPOPMALIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJOTUIA
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHW3AI[MOHHBIX 3a1a4 C
coOMmoacHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POpPMaMOHHON
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COAECPKaHUS B PA3IMUHbIX (OpMATAX C YUETOM
Ha3HaueHUs] MHGOPMAIIMU U 1IEeJIEBOM ayJAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOopMy
NpEJICTaBICHUS U BU3YyaIU3all1H.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:
OCYIIECTBIISATH OOIIEHHE HA YpoKaX (DU3UKHU U BO BHE-YPOUHOU JIEATEIbHOCTH;



pacrno3HaBaTh NPEANOCHUIKM KOHPIUKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI;

pPa3sBEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

[OHMMAaTh M HCIIOJIb30BaTh NPEUMYLIECTBA KOMAHIHOM W WHIAUBUIYAJIBHON
paboThI;

BBIOMpATh TEMAaTHUKy W METOJAbl COBMECTHBIX JCHCTBHM C yd4€TOM O0OILIUX
MHTEPECOB ¥ BO3MOKHOCTEN KAXKJI0TO YJICHA KOJIJIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JCSTENBHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHUPOBAaTh JEHUCTBHU 10 €€ IOCTHKEHHUIO: COCTaBIIATH IUIAaH JEHCTBHH,
pacrupenenarb poid C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXAAaTh pE3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOI'0 yYaCTHUKA KOMaHbl B OOIIMH
pe3ynbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

peaiaraTtb  HOBBIE IIPOCKTHI, OLIEHUBATh HJIEU C IO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTHUBHOE CTPATETMUYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBISATh IO3HABATEIbHYIO JIE€ATEIBHOCTh B 0OJIACTH
GU3MKM W AaCTPOHOMHH, BBIABISATH NPOOJIEMBbI, CTaBUTh U  (OPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PEIICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IUTAaH BBIMIOJIHEHUSI MpPaKTHYECKOW paboThl € Y4ETOM MMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U MIPOSIBIICHUIO SPYAUIIMU B 0071aCTU (PUBHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JAESTEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LEIISIM;

BJIaIeTh HABBIKAMU MO3HABATEIbHON pedekchH KaK OCO3HAHUS COBEPIIAEMBbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;



WCIIOTh30BaTh NPHUEMBI pedIeKCUU JJIS OIIEHKH CUTYyallid, BHIOOpa BEPHOTO
peIIcHMS;

yMETh OIICHHBATh PHUCKH W CBOECBPEMEHHO NPUHUMATh pEHICHUS M0 HUX
CHIDKCHHUIO;

MPUHUMATh MOTHMBBI M apTyMEHTHI JAPYTUX TMPU aHAIW3E PE3yJIbTaTOB
NEeSTEHHOCTH;

MPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTHI JPYIrUX TMpH aHAIW3€ pPE3yIbTaToB
TeSTEIbHOCTH;

MIPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONTHOKH.

B mpornecce mocTukeHUs TNIHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TIO
dbu3uke 1 ypOBHS  CpeIHEro oOmiero oOpa3oBaHus Yy  OOydYaromuxcs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BHUJCTh HAIpaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJanTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEMJICHUE K JOCTHKCHHUIO IENH U
ycrexy, ONTHUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JIEWCTBOBATh MCXOAS W3 CBOMX
BO3MOKHOCTEH;

OMITIATUH, BKIIFOYAIOIICH CIIOCOOHOCTHh MOHWUMATh AMOITMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €0 TIPH OCYIIECTBICHUN OOIICHUS, CITOCOOHOCTh K COYYBCTBHIO
U COTIEPEKMBAHMIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BBHICTPAMBATh OTHOIICHUS C
JIPYTUMU JIIOABMU, 3200 TUTHCSI, IPOSIBIISITE HHTEPEC U pa3perniaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDHI

K xonity o6ydenus B 10 kiacce nmpeaMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpPUMEPAX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBHIBATh TPAHUIBI TMPUMEHEHUS HW3YYEHHBIX (DU3WYECKUX  MOJIETeH:
MaTepuaibHas TOYKa, MHEPIHAJIbHAS CHCTeMa OTCcuéra, aOCOJIOTHO TBEPIOE TEO,



WJCANBHBIA Ta3, MOJAEIM CTPOEHUS Ta30B, KUIAKOCTEU M TBEPABIX TEJ, TOYECYHBIN
AIIEKTPUYECKUH 3apsi] IPU pelieHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECCHI) U OOBSCHATh MX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSPHO-KMHETHYECKOM TEOPUU CTPOEHHUs BEIIECTBA U
ANEKTPOJUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJUHENHOE JBUXEHHE,
cBOOOIHOE Ta/ICHUE TEJ, JBUKEHHUE 110 OKPY>KHOCTH, MHEPIIHS, B3aUMOICHCTBUE TEI,
auddys3usi, OpOYHOBCKOE JBH)KEHHE, CTPOCHUE JKUIKOCTEH U TBEPABIX Te,
U3MEHEHUE 00bEMa TeNl NMpU HAarpeBaHUM (OXJIAXAECHHUHU), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCAlus, IUIABJICHWE, KPUCTALUIM3ALMs, KHUIICHHE, BJIAXXHOCTb
BO3/1yXa, MIOBBIIEHUE AABJICHUS T'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXKJy IapaMeTpaMHM COCTOSIHHsA Ta3a B M30NpoLeccax, JJIEKTpPU3alus Ted,
B3aMMOJICHCTBUE 3aPs0B;

ONUCHIBATh MEXAHUYECKOE JABM)KEHHE, HUCIOJB3YyS (PU3NUYECKHE BEIMUYUHBI:
KOOpPJIMHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC
Tena, KUHETUYECKas SHEprus, MOTECHUUalbHAas JHEpPrusi, MexaHudeckas padoTa,
MEXaHU4ecKass MOUIHOCTb, MpPU ONUCAHWUU NPaBUIBHO TPAKTOBATH (PUIUYECKHIA
CMBICJI MCIIOJIb3yEMbIX BEJIMYHMH, UX 0003HAUEHUS U €IUHULBI, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh HW3YYEHHBbIE TEIUJIOBBIE CBOIMCTBA TEJI M TEIJIOBBIE SIBJICHUA,
UCIIONb3ysl (PU3MYECKUME BEJIIMYUHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KHMHETHYECKasi JHEPrusi XaOTUYECKOrO JBMKEHHUS MOJIEKYJ, CpEeIHEKBaapaTHYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI 3Heprus, pabora rasa,
KO3(p(UIMEHT TMOJIE3HOTO JEHCTBUS TEIUIOBOIO JBUTATENs; MpU  ONHCAHUU
MpaBUIbHO TPAaKTOBaTh (PU3MYECKUI CMBIC HCIONBb3YEMBIX BEIMYHMH, HUX
0003HAaYEHUS U €AUHUIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (DPU3NYECKYIO
BEJIMYMHY C APYTMMHU BEIMYMHAM;

ONKCHIBATh M3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIECTBA U 3JIEKTPUUYECKUE
ABJIEHUSI (IIPOLIECCHI), UCHOJIb3Ys (PU3NUYECKUE BEIMYMHBI: AJIEKTPUUYECKUHN 3apsf,
ANEKTPUYECKOE TOJIE, HANPSHKEHHOCTH IOJIS, MOTEHIMAJ, PAa3HOCTh IMOTEHIHMAJIOB;
MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKHUI CMBICI UCHOJIb3YEMbIX BETUYMH,
uX OO0O03HAUYEHHsS M E€IMHUIBI, YKa3blBaTb (POPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMH BEIHYHHAMU;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl W SBJIEHUS, HUCHOJNB3Yys (hU3NUYECKUe
3aKOHBI M MPUHIMUIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u |1l 3akonsr HproToHa,
3aKOH COXPAaHEHUSI MEXAaHWYECKON PHEPIUH, 3aKOH COXPAHEHMSI UMITYJIbCa, PUHLIUIT
CYNEpIO3ULIMA CWJI, NPHHLIMI PaBHONPABUS HMHEPLUUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEILECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHEe KMHETHMYECKOW HHEPruu TEIUIOBOIO ABMKEHUS MOJIEKYJ C aOCOJIIOTHOM
TEeMIIepaTypoH, MEePBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS AJIEKTPHUUECKOTO



3apsiaa, 3akoH KyrnoHa, mpu 3TOM pa3nnyarh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T
MaTeMaTHYECKOE BhIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MIPUHITUIIBI ICUCTBUS MAalIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MAaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJHATh OKCHEPUMEHTHI 1O HWCCIECIOBAaHUIO (U3HUECKUX SIBICHUN H
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, IpPU 3ITOM
dhopmyHMpoBaTh NpodIeMy/3a1ady ¥ TUMOTE3y YYEOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUs, MPOBOAUTH ONBIT U (HOPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHBIE M3MEPEHUs (PM3MUECKUX BEJIUYWH, MPU
ATOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHMsS] W HCHOJIb30BATh H3BECTHBIC
METO/bI OLICHKHU MTOTPELTHOCTEN N3MEPEHMI;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAY  (U3MUECKMMHM  BEJIIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, IMPU OSTOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUPOBATH PE3yJbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIIMYMH B BHJIE
Ta0JIML ¥ TpaUKOB, JI€1aTh BHIBOBI 10 PE3YyIbTaTaM UCCIIEI0BAHUS;

co0nroaTh npaBuwia 0€30macHOro Tpyda MpU NPOBEACHUM MCCIEIOBAHUNA B
paMKax y4eOHOro SKCIHEPUMEHTA, Yy4e€OHO-HCCIIEOBATENbCKOM W IMPOEKTHOMN
JESATEIBbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000py1oBaHUs;

pelath pacu€THbIC 3a7a4 C BHO 3a/1aHHOM (PU3UYECKON MOJIENbIO, UCTIOIb3YsI
¢u3nyeckre 3aKOHbl W MPUHLMIIBI, HA OCHOBE aHaM3a YCJOBHS 3aJayd BBIOMpPATH
(U3UYECKYIO0 MOJIEND, BBIIETATh (PU3UUECKUE BEIMYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
Uisl €€ penieHusi, MPOBOJAUTh pacUYEThl M OLEHUBATh PEAIbHOCTh MOJYYEHHOIO
3HaYeHUs] PU3NUECKON BEJIMYMHBI,

peliaTh KaueCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPACCyKJICHHH C ONOpOM Ha H3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(buznyeckue sBJICHUS;

MCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3a]]a4 COBPEMEHHbIE MH(DPOPMALIMOHHBIE
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPUPOBAHMS, WHTEpIpETalMM W MpPeICTaBICHUS
y4eOHOM ¥ HAay4YHO-TIOMYJAPHON HH(POpMAlUM, TIOJYYCHHOW U3 Pa3IMYHbIX
MCTOYHHUKOB, KPUTUYECKHU aHAIM3UPOBATh MOJYy4aeMylo HH(pOpMaIuio;

OPUBOJUTH MPUMEPHI BKIIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHU;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU IS
oOecrieueHuss 0€30MacHOCTH TpPH OOpalleHWHW C MNpUOOpaMU M TEXHUYECKUMU



YCTPOUCTBAMH, ISl COXPAHEHHS 3I0POBbS U COOIIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYMNIE C BBINOJIHEHUEM pPaA3JIMYHBIX COLHUAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIUOHAIBHO PpACHPENCNsITh OO0S3aHHOCTU U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHJAPTHBIX CUTYallUsIX, AJICKBATHO OIICHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIIbBI B PEHICHUE paccMaTpUBAEMOM MPOOJIEMBI.

K xonmy o0ydennsi B 11 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpaxX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(bu3MYeCcKo KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS] HW3YYCHHBIX (U3HUECKUX MOJIEIICH:
TOYEYHBIN JJIEKTPUUECKHUM 3aps]l, Jyd CBETA, TOUCUHbIM HCTOYHHMK CBETA, SACpHAas
MOJIEIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO siJipa MpHU pelieHun PU3NIECKuX 3a/1a4;

pacrio3HaBath (hU3WUYECKUE SIBJICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKN W KBAHTOBOM (PUBUKU: DJIEKTPUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBHS TOKa, B3aWMMOJICHCTBUE
MarHuTOB, JIEKTPOMArHUTHAS UHYKIIUS, JEHCTBHE MAarHUTHOTO IOJISl Ha MPOBOJHUK
C TOKOM M JABWXKYIIMICSA 3apsij, OHJICKTPOMAarHUTHbIE KOJieOaHUSI W BOJIHBI,
MPSMOJIMHEMHOE pacnpoCTpaHEeHUe CBETAa, OTpakEHHUE, MPETIOMIICHHE,
uHtepbepeHus, audpakuus W OOJApU3aludg  CBETa, JIMCIEPCUsl  CBETAa,
dboroanekTpudeckuii dhdext (pororddekr), cBeTOBOE IaBICHHE, BO3HUKHOBCHHE
JMHENYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W  HMCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

ONMUCBHIBATh H3YyYECHHBIE CBOICTBA BEHIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKHE, IIEKTPUUECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEM) U DJIEKTPOMArHUTHBIE
aByeHHs (TTPOLIECCHI), MCIOJIb3YsS (DU3UYECKHE BEIMYUHBL: DJIEKTPUUYCCKUN 3apsi,
CUJIa TOKA, JIEKTPUUYECKOE HAMPSIKEHUE, DJIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh
MOTEHIIUAJIOB, JICKTPOJIBMKYILAsi CUjia, padoTa TOKA, MHIYKIHMS MArHUTHOTO MOJIS,
cuna Amrnepa, cuia JIopeHna, "HAYKTUBHOCTh KaTYIIKU, YSHEPTUSI SJIEKTPUUECKOTO U
MarHUTHOTO TIOJIEH, MEPUO U YacToTa KojeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi
Y cujia TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHui, (PokycHoe
pacCcTOsIHME W ONTHYECKas CWia JIMH3bI, MPU OINUCAHWUU TPABUIBHO TPaKTOBAaTh
(U3UYECKUI CMBICJ UCIOJIB3YEMbIX BEJIWYMH, HMX OOO3HAYCHUS U CIUHUIBI,
yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONIME JAaHHYIO (PU3UUYECKYIO BEIUYUHY C JPYTUMH
BEJINYUHAMU;

OMUCHIBATh W3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HUCIOIb3Ys
(bu3nyecKre BeTUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4acTOTa



CBETa, PHEPTUS U UMITYJILC (OTOHA, MEPUOJ MOTypaciaga, SHEPTUs CBSI3U aTOMHBIX
sanep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICT HMCTOIB3YEMBIX
BEJIMYMH, UX 0003HAUEHHUS U €IMHULIbI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
(U3UYECKYIO BEJIMYHMHY C APYTUMH BEJIMUYMHAMU, BHIYUCISITH 3HAUCHUE (PU3MUECKON
BEITUINHBL;

aHAM3UPOBaTh (PU3WUYECKHE MPOIECCHl M SIBJICHUS, HCIONL3YS (U3UICCKUE
3aKOHBI W TPHUHIMIBL: 3aK0oH OMma, 3aKOHBI TMOCJEI0BATEIBHOTO U MapauieIbHOTO
COCIMHEHUSI TPOBOJAHMKOB, 3akoH Jlkoyns—JleHna, 3aKkoH 53JIEKTPOMAarHUTHOU
WHAYKIUU, 3aKOH MPSMOJIMHEHHOTO pAaCIpPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHMSI CBETa, ypaBHeHHE OiHIITeHa it (oTorddexTa,
3aKOH COXpPaHEHUS SHEPTUH, 3aKOH COXpPAHEHHs HMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHMs MAcCOBOTO 4YHCIIa, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOIO pacrnaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAMPABIICHUE BEKTOPA MHAYKIIMM MAarHATHOTO TOJISl TIPOBOIHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTbH M OMUCKHIBATh U300paKEHUE, CO3/ITaBAEMOE TUIOCKUM 3€pKaJIoM, TOHKON
JINH30M;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 HCCICIOBAHWI0 (U3MYECKUX SBICHUH U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBCHHBIX HW3MEPCHHM: TIPH HTOM
dhopmyIHpoBaTh NMpoOIeMy/3a1ady U TUIOTE3y YIECOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMsI, IPOBOAUTH OMBIT U (HOPMYITHPOBATH
BBIBOJIBL

OCYIIECTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUS (PU3MYECCKUX BEIUYHH, TIPU
ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 HW3MEPEHHMs] W HCIOJIB30BATh HW3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYHH C HCIIOJIH30BAHUEM IPSIMBIX
W3MEPCHHUI: TIPM OTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pE3yIbTaThI
MOJTYYCHHOM 3aBUCHUMOCTH (PH3NYECKUX BETUYMH B BHJIC TaOIHI] U TpauKOB, ACIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHMUS,

coOmro/iaTh TMpaBujia 0€30MacHOTO TpyJa NP MPOBEJICHUU HCCICAOBAHHUN B
pamMKax y4eOHOTO OKCIEPHMEHTa, Yy4eOHO-HCCIEeIOBATEILCKOH U  TPOEKTHOM
ACSTENIBHOCTH C WCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB M JaOOpPaTOpPHOTO
000py10BaHUS;

pemaTh pacu€THHIE 3a/1a4u C SIBHO 33JJaHHOUN (DPU3UIECKON MOJIEIBI0, HCTIONbB3YS
(¢r3MYecKue 3aKOHBI M MPUHIIAIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/Jaud BHIOMPATH
(bU3UYECKYI0 MOJIENb, BBIJICTATh (U3HMUECKUE BEIMUMHBI U (DOPMYJIIbI, HEOOXOAUMBIE



ig €€ pelieHHs, MPOBOAUTH PACUEThl U OLEHUBATh PEATBHOCTH IMOJIYYEHHOTO
3HaYeHUs] PU3NYECKON BEITUUMHBI,

pemaTh KayeCTBEHHBIC 3a/laud: BBICTPAaUBATh JIOTMYECKH HEMPOTHBOPEUYUBYIO
IIETI0YKY PpAcCYXJICHUI ¢ ONMOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bU3UYECKUe ABIICHUS;

MCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a7ad COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJOTHH [UIsl TOMCKA, CTPYKTYPHUPOBAHUS, WHTEPHIPETAIMH U TPEICTaBICHUS
y4eOHOM ¥ HAYYHO-TIONMYJSPHOM MHPOpPMALMKU, TOJYYCHHOM U3 pa3IUYHbIX
MCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOJTy4aeMylo HHPOPMAILIUIO;

OOBSICHATH MPUHIIMIIBI JCHCTBHUS MaIINH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS MX 0€30MaCHOTO MCIIONIBb30BAHUS B TOBCEAHEBHON KU3HU;

HPUBOJIUTH MPUMEPHI BKJIa/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS N0 (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieyeHuss 0€30MacCHOCTH TpH OOpalIeHuU C NpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMHU, AJII COXPAHEHUS 3J0POBBbS M COOJIIOJEHUS HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKPYXKalolleH cpene;

paboTaTh B TpyNIE C BBIIOJHEHHEM PA3IMYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYMIbI, pPAIMOHATBHO pACIpeAetiaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBATHO OIICHHWBATH
BKJIAJ] KQXK/I0I0 U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanu | KouauuecTBo yacos ‘ aﬂeKTPOHHLIe

n/ € pa3iesioB u Bcer  Konrpoabnbl  IIpakrtuueckm  (uupposbie)

n TeM 0 € padoThI € padoThI odpa3oBaTebHbIE

NPOrpaMMmblI pecypchl



Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
dusuka n
METOLEL bubmuoreka [JOK
1.1 g 1 https://m.eds00.ru/7fA1bf7
Hay4YHOTO 5
MO3HAHUA N
Hroro no pazaeny 1

Pazgen 2. MEXAHUKA

bubmuoreka [JOK
2.1 Kunemaruka 7 1 1 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [JOK
2.2 JluHamuka 10 4 https://m.edsoo.ru/7f41bf7
2
3aKOoHbI bubmuoreka [JOK
2.3 COXpaHECHHS B 11 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Utoro no pazneny 28

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBEI
MOTEKVISDHO- bubmuoreka [JOK

3.1 YUIp . 12 1 https://m.edsoo.ru/7f41bf7
KHUHETHYECKOM 5
TEOPUU -
OcCHOBBI bu6mmoreka [IOK

3.2 TEPMOJUHAMUK 5 1 https://m.edsoo.ru/7f41bf7
u 2
ArperatHble
COCTOSIHUS bu6mmoreka [JOK

3.3 BEIIECTBA. 3 https://m.edsoo.ru/7f41bf7
da3oBrIe 2
TePEeX0/Ibl

Wroro mo pazneny 20
Paznen 4. 9JIEKTPOJIUHAMMUKA

DJIEKTPOCTATUK bubmorexa HOK

4.1 P 5 https://m.edsoo.ru/7f41bf7
: 2
[TocTostHABII bubmuorexa [JOK

4.2 ANEKTPUYECKUI 11 1 1 https://m.edsoo.ru/7f41bf7

TOK. TOKH B

2



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

Pa3IUYHBIX

cpenax
Hroro no pazaeny 16
[ToBTOpeHME 3
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[TPOTPAMME




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmeHnoBanme
(undposbie)
n/ | pasieioB U TeM Becer  Kourpoabusl  IIpakTuueck
oOpa3oBaTesibHbIE
1| NporpamMmMbI 0 e padoThl ue padoTsl
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTHOE T0JIe. bubmuotexka [JOK

11 ONeKTpOMarHuTH 9
ast UHAYKIHS

https://m.edsoo.ru/7f41c9
7c

Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanuueckue u
2.1 AJEKTPOMarHuTH 9
ple KOJIeOaHus

Mexannueckue u

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
7c

bub6mmoreka [IOK

2.2 AJICKTPOMArHUTH 7 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI 7c
bubmuoreka [JOK
2.3 OnTuka 16 https://m.edsoo.ru/7f41c9
7c
Wroro mo pazneny 32

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI
CTeIHATbHOM bu6mmoreka [JOK
3.1 5 https://m.edsoo.ru/7f41c9
TEOPUH e
OTHOCHUTEIBHOCTH -
Hroro no pazneny 5

Pa3znea 4. KBAHTOBASA ®U3UKA

DJeMEeHThI bu6mmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edso0o.ru/7f41c9
OIITUKH 7c
bubmuoreka [JOK
4.2 Crpoenne aToma 4 https://m.edsoo.ru/7f41c9
7c
bubmuoreka [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c9

Hroro o pazneny 16

7c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3nea 5. OBOBIIAIOIIEE IOBTOPEHUE

O6o061maromnee bu6mmoreka [JOK
6.1 4 1 https://m.edsoo.ru/7f41c9
MTOBTOPCHHE
7c
Hroro no pazneny 4
PesepsHoe Bpems 3
OBLIEE
KOJIMYECTBO
YACOB 10 68 4 7

[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC

HUcnosb3oBanue
N Tema ypoka (pa3aesia) ooopynoBannga «Touka Koa-so
n/n yp p Py 4acoB
pocTay
Pa3znen 1. BBenenne 1
1 |BBencuue. BBOMHBIN HHCTPYKTaXK IO TEXHUKE 1
0€30MacHOCTH.
Pasznea 2. MexaHuKa 28
Mexanunueckoe nBukenue. Cucrema orcuera. 1
3 | Tpaekropus. I[Iyts. [lepememenue. PaBHomepHoe 1
npsiMosinHetHoe JBMkeHne. CKOpoCcTh. Y paBHEHHE
JIBUKCHUSI.
4 |Pemenue 3a1a4 no teme «PaBHOMepHOE 1
MPSIMOJIMHEITHOE IBUYKEHUE.
5 [MrHoBeHHasi U CpeAHsIsi CKOPOCTHU. Y CKOPEHHUE. 1
JIBr>KeHUE C TOCTOSTHHBIM YCKOPEHHUEM.
6 |HCTpyKTax MO TeXHUKE 0€30MaCHOCTH. [IITaTuB 1a0OPAaTOPHBIA, 1
JlabopaTopnas padora Nel «/3yueHre IBM)KEHUS |MEXaHHYECKasi CKaMbs,
Tena, OPOIIEHHOTO TOPU30HTATBHOY. OpyCOK JIepEBSIHHBIH,
3JIEKTPOHHBIN
CEKYHJIOMED C
JATYNKAMU,
MarHUTOYIPaBIISIEMbIE
TEPKOHOBBIC JATYUKHU
CEeKyHI0Mepa
7 |PaBHOMEpHOE MBUKEHHE TOUKH IO OKPYKHOCTH. 1
KunemaTtuka abCcoFOTHO TBEPIOTO TeA.
KonTpouabsnas padora Nel o reme «Kunemaruka» 1
OcHoBHOe yTBepkaeHne Mmexanuku. Cuna. Macca. 1
Enunnna maccel. [lepsblii 3akoH HeroToHA.
10 | Bropoii 3akon Herotona. Tpetwnii 3akoH HerotoHa. 1
11 {Cwitsl B IpHrpoOJIE. 1
12 |Cuna TsKecTH U Cuiia BCeMUPHOTO TAroTeHus. Bec. 1
HesecomocTts.
13 |MHcTpyKTax 1Mo TeXHUKe Oe30MacHOCTH. Becsl anekTpoHHBIE, 1
JladopaTopnasi padora Ne2 «/3yueHne IBMIKEHUS |IITATUB JIAOOPATOPHBIN C
TeJa M0 OKPY>KHOCTH JiepKaTeneM,
TUHAMOMETP, HUTh, JICHTA
MepHasi, JUCT Oymary,
IPYy3, 3JAEKTPOHHBIN
CEKYHJIOMED
14| dedopmanus u cuisl ynpyroctu. 3akoH ['yka. 1




Hcnoan3zoBanue

Ne Tema ypoxka (pa3aesna) o0opynoBanus «Touka Koa-so

n/n yp pasi pyAa JacoB

pocTay

15 |MucTpyKTax mo TeXxHuKe 6e30MacHOCTH. 1
JlaGoparopunas padora Ne3 «3mepenue
KECTKOCTH MIPYKUHBD»

16 | Cunbl TpeHus 1

17 |MuCcTpyKTaX MO TEXHUKE OE30MaCHOCTH. JlepeBsiHHBIN OpPYCOK, 1
JlabopaTopnasi paGora Ne4 «I3mepenue Habop rpy30B,

Kod(dUILIMeHTa TPEHUS CKOJIBKEHUS MEXaHUYECKasi CKaMbsl,
JTMHAMOMET

18 |Pemenue 3amay Ha 3akoHbI HproTOHA. 1

19 |Umnynbe MmaTepuanbHON TOYKH. 3aKOH coxpaHeHus: |DpoHTambHas 1
UMITYJIbCA. nabopaTopHas padora

«HccnenoBanue ynpyroro
U HEYIIPYTroro
CTOJIKHOBEHUS TEJ»:
UIAHIPbI
METaJUINYEeCKHe
(aJTFOMUHUEBBIN 1
CTaJIbHOM ), HUTB,
TUTACTUJINH, IITaTHUB
1a00paTOPHBIiL ¢
nepKaTeneM, JTnHehnka

20 [Mexanudeckas paboTa U MOIIIHOCTb CHJIBI. 1

21 |Dueprus. Kunerndeckas sHEpTHUs. 1

22 |Pabora cuibl TSDKECTH U CUJIBI YIIPYTOCTH. 1
KoHcepBaTuBHBIE CUITBI.

23 |[ToTenumanbHas SHeprusi. 3aKOH COXpaHEHHUS 1
HHEPIUU B MEXAHMKE.

24 |IHCTpYKTaX 10 TEXHUKE 0€30MacHOCTH. [Ipyxuna xxéctkocTbio 20 1
JlaboparopHas padora NeS «3yueHue 3akoHa H/m, tpy3 maccoit 100 T (2
COXpaHEHHsI MEXaHUYECKOM SHEPTHI» IIT.), ITaTUB

71a00paTOpPHBIi ¢
JiepKaTeIeM, JTUHENKa

25 |PaBHOBecHE Tel. 1

26 |JlaBneHue. Y ciioBUe PaBHOBECHS KHUIKOCTH. 1

27 |NHCTpYKTaX 1O TEXHUKE OE30MacHOCTH. 1
JlabopaTopnasi pabora Ne6 «I13yuenue
PaBHOBECHSI TeJa MO IEHCTBHEM HECKOJIBKUX CHID».

28 |Pemenue 3agad. [TonroroBka Kk KOHTPOIBHOU 1
pabore.

29 |KonTpoJabHas padora Ne2 o teme «/{uHamuka u 1

3aKOHBI COXPAaHCHU A




Hcnoan3zoBanue

Ne Tema ypoxka (pa3aesna) o0opynoBanus «Touka Koa-so
n/n yp pasi pyAa JacoB
pocTay
Pa3nes 3. Moaekyasipaas ¢pusuka. TensioBbie 20
sIBJICHUS

30 [OcHOBHBIE TIOJIOKEHHUST MOJICKYJIIPHO-KHHETUYECKON 1
Teopuu. Pazmepsl Mosiekyi. bpoyHoBckoe
nBuxkeHne. CUITbl B3aUMOJICHCTBHUS MOJIEKYIL.

Crpoenue ra3000pa3HbIX, )KUJIKUX U TBEPABIX Tell.

31 {OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETHICCKOMN 1
TEOpPHUH Ta30B.

32 | TemmnepaTypa U TEIIOBOE PAaBHOBECHE. 1
Onpenenenne TeMnepaTypbl. JHEPTHsl TEIJIOBOTO
JBUKEHUS MOJICKYII.

33 |YpaBHEHUE COCTOSIHUS HICATHHOTO Ta3a. JlemoHCTpamust 1

«I3meHeHne naBiaeHus
ra3a ¢ i3MECHCHHEM
00BEMa Mpu MOCTOSTHHON
TEMIIEPATYPE»: NATIHK
JaBJICHUSI, TaTYUK
TEMIIEPATypHhI, IITATHB,
COCYA JUTsl IEMOHCTpAIIN
ra30BbIX 3aKOHOB, HACOC.
JemoHcTparus
«3Mmenenue naBieHusa
ra3a c U3MEHEeHHEM
TEeMIEpaTyphl IPU
MIOCTOSIHHOM 00BEME»:

34 |Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM YPAaBHEHUS 1
COCTOSTHUS MJICaTbHOTO ra3a

35 |["a30BbIe 3aKOHBI. 1

36 |Pemrenue 3a1a4 ¢ UCIIOIB30BAHUEM T'a30BBIX 1
3aKOHOB.

37 |IHCTpyKTaX MO TeXHUKE 0€30MaCHOCTH. JlaTauk maBiaeHMS, JaTUYHK 1
JladopaTopnasi padora Ne7 «OxcriepuMeHTaIbHasl |TeMIEPaTyphl, IITATHB,
npoBepka 3akoHa ['eii-Jlroccakay COCYA JUTsl IEMOHCTpAIUN

ra30BBIX 3aKOHOB,
JIMHEWKA, COCY C TEIUION
BOJIOM, COCY/I C XOJOAHOMU
BOJOM
38 |HaceimiennbIi map. JlaBieHue HACHIIIEHHOTO MMapa. 1
39 | BnaxxHocTb Bo3yXa. ®poHTaNBHAsA 1

nabopaTopHas pabota
«3mMepeHne BIaKHOCTH
BO3/yXa»: TaTInK




Hcnoan3zoBanue

Ne Tema ypoxka (pa3aesna) o0opynoBanus «Touka Koa-so
n/n yp pasi pyAa JacoB
pocTay
TEMIIEPATYPHI,
TEPMOMETP, MapJisi, COCYJ
C BOAOH
40 |CoiicTBa xxuakoctd. [IoBepXHOCTHOE HATSKEHHE. 1
41 |Kpucramnudyeckue 1 aMop@HbIe Tea. 1
42 | BHyTpeHHSS SHEPTHsL. JemoHcTpanus 1
«3MeHeHne BHyTpEeHHEH
SHEPTUU Tella PU TPCHUU
U yJape»: 1aT4uK
TEMIEPATYPHhI, TBE TOCKH,
JIBE CBUHIIOBBIE
TUTACTHHKH, MOJIOTOK
43 |PaboTa B TepMOIMHAMHUKE. 1
44 | @a3oBbie IEPEXO/Ibl. Y PaBHEHHUE TEIUIOBOTO 1
OanaHca.
45 |[TepBbIii 3aKOH TEPMOAMHAMHUKH. 1
46 | BTopoii 3aK0H TEpMOINHAMHUKH. 1
47 |[TpuHIHUIT 1eHCTBUS TETUIOBBIX JIBUTATEIICH. 1
KoadurmenT monesnoro neiicreus (KI1JT)
TEIUIOBBIX JBUTATENEH.
48 | Pemienue 3amad. [ToaroToBka kK KOHTPOIBHOM 1
pabore.
49 |KonTpoJabHas padéora Ne3 1o reme 1
«MonekynspHas ¢pusnka. TepmoguHaMuKay.
Pa3nes 3. OCHOBBI JJICKTPOANHAMHKH 16
50 | DnexTpuueckuit 3apsia v aneMeHTapHble yactuipl.  |['eHepaTop Ban e 1
3akoH coxpaHeHus 3apsana. 3akod Kynona. Eqununa |['paada
AIIEKTPUUYECKOTO 3apsizia.
51 [DnekTpuueckoe nosie. HanpsoxkeHHOCTH 1
anekTpudeckoro nos. Cunossie muaud. [Tone
TOYEYHOTO 3apsijia ¥ 3apsHKEHHOTo mapa. [IpuHnmn
CYNEPIIO3ULIMU TTOJIEN.
52 |TToTeHnmanbHas SHEPTHs 3apsSHKEHHOTO Tea B 1
OJTHOPOJTHOM 3JIEKTPOCTATHUECKOM MOJIE.
[ToreHIIa 37IEKTPOCTATHYECKOTO TOJIST i Pa3HOCTh
MOTEHIINAJIOB.
53 | CBs13b MKy HANPSHKEHHOCTHIO 1
AIIEKTPOCTATUYECKOT'O TOJIS U Pa3HOCTHIO
MOTEHIINAIOB. DKBUIIOTCHIIHATBHBIC TIOBEPXHOCTH.
54 [ DneKTpoeMKOCTh. EqUHUIIBI 27IEKTPOEMKOCTH. 1




n/n

Tema ypoka (pa3zaena)

HUcnosb3oBanue
o0opynoBanus «Touka
pocTay

Koa-Bo
4acoB

Konzaencarop. DHeprus 3apsiyKeHHOTO
KoHZeHcaTopa. [I[puMeHeHne KOHIeHCaTOPOB.

55

Onexktpuyeckuit Tok. Cuna Toka. 3akoH Oma jist
yuacTtka nenu. ConpoTUBIIEHUE.

JeMoHcTpanus
«HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA B
MIPOBOJIHUKE OT
HANPSDKEHUS»: TaTYUK
TOKa, JaTYUK
HaANPSDKEHUs, pe3ucTop,
peocTart, UICTOYHUK
MUTAHUS, KOMILJIEKT
MPOBOJIOB, KITIOY

56

QHGKTpI/I“IGCKI/Ie nenu. [locnenoBaTensHoe U
napaujiCJibHOC COCAMHCHUA ITIPOBOJHUKOB.

57

WHCTpyKTaX 10 TEXHUKE OE30MACHOCTH.
Jladoparopnas padora Ne8 «IlocnenosarensHoe u
napajuielIbHOE COCAMHEHUS IPOBOHUKOBY

JlaT4MK TOKa, JaTYUK
HaIIPSKEHUS, aMIIEpMETP
JBYXIIPEEIbHBIN,
BOJIBTMETP
JBYXIIPEIEIbHBIN,
PE3UCTOPBI, HCTOYHUK
[IUTaHUs, KOMIUIEKT
IIPOBOJIOB, KJIIOY

58

Pabota u MOIIHOCTB ITOCTOAHHOI'O TOKA.

®poHTanbHAsA
nabopaTopHas pabora
«3mepenune paboThl U
MOIIHOCTH
INEKTPUUYECKOTO TOKAN:
JaTYUK TOKA, TaTYUK
HaTPsDKSHUS, aMITIEPMETP
JIBYXTIPE/IEIbHBIH,
BOJIETMETP
JIBYXTIpE/IEIbHBIMH,
JTaMITOYKa, HCTOYHUK
NUTAHUS, KOMIUIEKT
MIPOBOJIOB, KJIIOY

59

DneKkTpoABMKyIasd cuiia. 3akoH Oma i MOJTHOU
LEeMu.

60

WHCTpyKTaX MO TEXHUKE OE30MaCHOCTH.
Jladoparopnasi padora Ne9 «M3mepenne SJC u
BHYTPEHHETO COMPOTUBIICHUSI UICTOYHUKA TOKA.

JlaTamk TOKa, TaTYMK
HaIpsDKEHUs, aMIIEpPMETP
JBYXIIPEIEIbHBIMH,
BOJIBTMET)
JIBYXIPEIEIbHBIM,
pPEe3UCTOpP, UICTOUYHUK
IMUTaHUS, KOMILICKT




n/n

Tema ypoka (pa3zaena)

HUcnosb3oBanue
o0opynoBanus «Touka
pocTay

MPOBOJIOB, K

61

DJeKTpruyecKasi MPOBOAMMOCTb Pa3IMUHbIX
BEIIECTB. DJIEKTPOHHAS TPOBOAMMOCTH METAIIIIOB.
3aBUCHUMOCTh COMPOTUBIICHUS ITPOBOIHUKA OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

62

DNEKTPUUECKUN TOK B MOIYIPOBOAHHUKAX.
CoOcTBeHHast U IpUMECHask IPOBOJUMOCTH.

63

DIIEKTPUUYECKHI TOK B BaKyyMe. DIEKTPOHHO-
JTy4eBasi TpyOka. DIEKTPUUECKHUM TOK B HKHUIKOCTSX.
3aKoH 3JIEKTPOIHU3a.

64

QHGKTpI/I“IGCKI/Iﬁ TOK B razax. HecaMoCTOSITEIbHBIN U

CaMOCTOSATENIbHBIN pa3psbl.

65

Kourtpoabsnas padora Ned no reme «OCHOBBI
IIEKTPOAUHAMUKI

Paznen 4. [loBTopenue

66

Pemenne 3agau. IloaroroBka Kk UTOroBO
KOHTPOJIbHOM padore.

67

HUTorosasi KOHTpPOJIbHAsI padoTa 3a Kypc Gpu3uKu
10 kaacca.

68

AHanm3 UTOroBOM K.p.

IHOYPOYHOE INVIAHUPOBAHMUE 11 KJIACC

n/

Tema ypoxa (pa3nena)

Hcnoan3oBanue
odopynoBanns «Touka
PocrTa»

OCHOBBI JIEKTPOAMHAMMKH (MIPOJ0JIKEHHE)

BBOJIHBIN MHCTPYKTAX 110 TEXHUKE
Oe3omacHocTr.MarautHoe nojue. MHayKius
MarduTHOTO TTIOJIS.

Hemonctpanus «M3mepenue
0JIs1 IOCTOSTHHOTO MarHUTa»:
JaTYUK MarHUTHOTO MOJIS,
IIOCTOSIHHBIA MarHuT
ITOJIOCOBOM.

Hemoncrpanus «M3mepenue
T10JIs1 BOKPYT IIPOBOJIHUKA C
TOKOM»: 1aTYNK MarHUTHOTO
T10JI4, JBa ILITATUBA, KOMILJIEKT
IIPOBOJIOB, NCTOYHUK TOKa,
KJIOY

Koa-Bo




Cuna Amnepa. Jlaboparopuas padora Nel

2 . 1
«Habmonenne 1elCTBUSI MArHUTHOTO TOJIST HA TOKY.
3 Pemenue 3aa4y Ha mpyMeHeHUE IpaBuiia OypaBurKa 1
Y JIEBOU PYKH.
4 JleficTBHEe MarHUTHOTO I0JIL HA IBUKYIIYIOCS 1
3apspkeHHyro yactuily. Cuia Jlopenua.
MarauTHbIE CBOKCTBA BEILIECTBA. 1
DJIeKTpOMAarHuTHast MHIYKLIKS. MarHUTHBIA MOTOK. 1
7 [IpaBuno Jlenua. 3aKoH 31€KTPOMAarHUTHOU 1
UHAYKIINU.
JATYMK HAIPSOKEHUSI, JaTYUK
MAarHUTHOTO T0JIs, TUHEHKa,
MHCTpYKTaX 10 TEXHUKE OE30MACHOCTH. .
KaTyIIKa-MOTOK, TOCTOSTHHBIH
8 |/IaGopaTtopHas padora Ne2 «l3yueHue siBneHUs . 1
y MI0JIOCOBOM MarHuT, TpyOKa U3
JIEKTPOMATHUTHOU WHIYKITHH.
IIBX, KOMIIJIEKT MPOBOJAOB,
LITaTUB C JepKaTeIeM
9 SBnenue caMOMHIYKIUU. HIyKTUBHOCTh. DHEPrus 1
MarHUTHOT'O TOJI.
Kosnebanus u BOJIHBI 16
10 | CBoOoaHbBIE KOTEOAHMS. 1
Hemonctpanus «Komebanus
HUTSHOTO MasATHUKA U
CBOOO/THBIE KOJICOAHHMSI TPy3a
11 (I"'apmMoHUYECcKHEe KOJeOaHusI. Ha MPYKUHE»: TaTYUK 1
YCKOPEHHUSI, IITATUB C
KpernexoM, Habop rpy30B,
HUTB, HA0OP NPYKUH
12 3aryxarliye U BhIHYKIEHHbIE KOJIeOaHusl. 1
Pe3onanc.
WHCTpyKTaX MO TEXHUKE OE30MaCHOCTH. Kowmmerotep, natamnk
13 Jladoparopnas padora Ne3 «Onpenenenue YCKOPEHHUS, TPY3 C KPIOUKOM, 1
YCKOpEeHUs: CBOOOHOTO MaIeHUS MIPH MOMOIIN n€rkasi U HepacTsHKuMasi HUTh,
MasiTHUKa». pyJaer
14 | CBo6oaHbIE 3IEKTPOMAarHUTHBIE KOJIEOaHUs. 1
15 ["apMoHMYEeCKHE 2IEeKTPOMAarHUTHBIE KOJIeOaHUs B 1
KonebarenbHOM KoHType. Dopmyna TomcoHa.
JemoHcTpanus
«Tpanchopmarop»:
JByXKaHaJbHas MPUCTaBKa-
16 [TepemenHbIit anekTprueckuit Tok. Pesucrop B nenu |ocuusuiorpad, 3ByKOBOM 1

MNEPEMCHHOTO TOKaA.

TeHepaTop,
MHOT0OOMOTOYHBIH
Tpancopmarop, Habop
MPOBOIOB




17 |Pe3oHaHC B 2JIEKTPUYECKON LIETH. 1
18 Pemienue 3aau no reme «JIEKTPOMarHUTHBIC 1
KoJie0aHUs U BOJTHBI»
19 |BonHOBBIC siBIICHUS. XapaKTEPUCTUKH BOJIHBI. 1
20 |3ByKOBBIC BOJHBI. 1
21 Wutepdepenumst, audpaxius 1 noaspu3anis 1
MEXaHUYECKUX BOJIH.
29 DNIEeKTPOMarHUTHOE MoJjie. DIeKTPOMarHuTHas 1
BOJIHA.
23 CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJH. PazBuTue 1
CPEJICTB CBS3H.
24 Pemenune 3anay no temam «OCHOBBI 1
AIIEKTPOAMHAMUKNY, «K0s1e0aHus 1 BOITHBI»
o5 Kontpoabsnas padora Nel no remam «OCHOBBI 1
AIIEKTPOAMHAMHUKI
OnTuka 16
26 [CxopocTh cBeTa. 1
27 |IIpuanun [olirenca. 3aKoH OTpayKeHHsI CBETA. 1
28 3akoHbl npenomMieHus ceera.llonHoe oTpaxeHue 1
CBeTa.
OcBeTutesnps ¢ UICTOUHUKOM
cBera Ha 3,5 B, ucrounux
WHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH. MUTaHUs, KOMILJIEKT IIPOBOJIOB,
29 |JIaGopaTopHas pabora Ne4 «3mepenue mesneBas auadparma, 1
1oKasareJsi IPeIOMIICHUs CTEKIIa MONYLUIUH/P, TIAHIIET Ha
IJIOTHOM JIUCTE C KPYTOBBIM
TPaHCIOPTUPOM
30 |JIunssl. [TocTpoenue n300paxxeHuil B TUH3E. 1
31 |®opmyra TOHKOH JIMH3BL. Y BETUYCHUE JTMH3BI. 1
OcBeTuTens ¢ ICTOYHUKOM
cBera Ha 3,5 B, uctounuk
IUTaHUS, KOMIUIEKT IIPOBO/IOB,
WHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH. uieneBas aquadparma, SKpaH
Jladoparopnas padora NeS «Onpenenenue CTaJIbHOM, HAMPABJISIOIIAS C
32 | onrdeckoit cuItbl 1 POKYCHOTO PACCTOSHUS W3MEPUTENIBHON NIKAJION, 1
coOMparoIIe TUH3BI». cobuparomue JUH3HI,
pacceunBaronias JMH3a, Claija
«Monenb npeamera B
peurtepe
33 | Aucmepcus crera. 1




34 |UnTepdepenius cera. 1
35 |udpakuus cBera. 1
36 [ dudpakuroHHas pernieTKa. 1
37 {ITonepeuHocTs cBeTOBBIX BOJIH. [Tossipu3arus ceera. 1
38 .JIaﬁopafopHaﬂ padora Ne6 «13Mepenue yIMHbI 1
CBETOBOM BOJIHBI»
39 JlaGopaTtopnas  paGora Ne7  «HaOmonenue 1
uHTepdepeHun 1 TudpaKuu CBETa
40 | Buap! uznydennii. IcTouHukH cBera. 1
41 (IIkana 371€KTPOMarHUTHBIX BOJIH. 1
OcHOBBI cHIENHAJILHON TEOPUU OTHOCHTEIbHOCTH 5)
42 |TTocTynatsl TEOPUHA OTHOCUTEIILHOCTH. 1
43 OcHOBHBIE CIIEJICTBUS U3 TIOCTYJIATOB TEOPUU 1
OTHOCHUTEJIEHOCTH.
44 | 5eMeHTBl PeIATHBUCTCKON TUHAMUKH. 1
45 |Pemienue 3amad o teme «ONTHKA» 1
16 KonTposbnas padora Ne2 o reme «Onrtukay, 1
«Onementsl TO»
KBanroBas ¢pusuka 16
47 |DoToapdexkr. 1
48 |Doronbl. KopIycKynsipHO-BOJIHOBOM JTyaTH3M. 1
49 |Ctpoenue atoma. OnbiTel Pesepdopra. 1
50 KBanroBeie moctynatel bopa. Mogens aroma 1
BoJopoJa 1o bopy.
51 [Ctpoenue aTOMHOTO sijipa. SIepHbIE CUTTBI. 1
52 | DHeprus CBsI3U aTOMHBIX SIZIEP. 1
53 |PagmoakTiBHOCTS. 1
54 3akoH paar0aKTUBHOTO pacmaza. ITepuon 1
noJypacmnaja.
55 HckyccTBeHHas PalHOaKTUBHOCTD. SAnepHbie 1
pEaKINH.
56 |Jlenenwue sinep ypana. LlemHast peaknus qejieHus. 1
57 | TepMosiiepHbIE PEaKIIUH. 1
58 |[IpumeHeHue sepHON SHEPTUH. 1
59 Tpu ostama B pa3BUTUM (PU3MKH 3JIEMEHTApHBIX 1

YaCTHII.




60 [OTKpbITHE TO3UTPOHA. AHTUYACTHUIIHI. 1
61 |Pemenue 3a1a4 no reme «KBanToBas puznukar» 1
62 KonTposbnasi pabora Ne3 no teme «KBaHTOBas 1
buznka»
IToBTOpEHHE 6
63 | [ToBTOpenue mo remam «OCHOBBI
- |[3nexTponuHaMHuKN», «KosnebaHus 1 BOJIHBDY, 2
64 |«Ontuka» u «KBantoBas QpusnKa.
65 .
| Petuenue 3a1a4, OArOTOBKA K HTOTOBOM 5
66 KOHTPOJIbHOM paboTe.
67 | UToroBasi KOHTPOJILHAsI padoTa. 1
68 | Ananms K.p. 1
YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLOECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IVISA YYEHUKA
1. VYuyebnuk I'.Sl. Msakumes, b.b. byxosues, H.H. Corckuii «®u3ukal( xmace» - M.:
«IIpoceemenue», 2022 t;
2. Yuebnuk I'.Sl. Msakumes, b.b. byxosues, B.M. Hapyrun «®usukall kmace» - M.:
«IIpoceemienue», 2022 r;
3. HMunaxtuueckue marepuansl A.E. Mapon, E.A. Mapon «®usuka 10 kmace» - M.:
«poda», 2020;
4. Jlunaxtuuyeckue matepuansl A.E. Mapon, E.A. Mapon «®usuka 11 xmace» - M.:
«dpodar, 2020.
METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1. Vwuebnuk I'.S. Maxumes, b.b. byxosues, H.H. Corckuii «®u3ukal( xmace» - M.:
«IIpocsemenue», 2022 r;
2. YueOnuk I'.fl. Makumes, b.b. ByxoBues, B.M. Uapyrun «®usnkall kmacc» - M.:
«ITpocBemenner, 2022 r;
3. Hunaxtuueckne marepuansl A.E. Mapon, E.A. Mapon «®wmsuka 10 kmace» - M.:

«dpoday, 2020;




4. Nunaxtuueckue matepuanbl A.E. Mapon, E.A. Mapon «®usuka 11 kmace» - M.:
«dpodan, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1. bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72;

2. bubmnoreka 1{OK https://m.edsoo.ru/7f41c97c.
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