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ba3oBblil ypoBeHb

[HosicuuTeIbHAA 3aNIMCKA

[Iporpamma 10 ¢u3uke 06a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpaszoBaTeabHON TIporpamMMmsbl, mpeactaBieHHbIx B DPI'OC COO, a Takxke ¢ ydéToM
(denepanpHOil paboueil mporpaMMbl BOCHUTAHMS W KOHIENIMH TMPENOAaBaHUs y4eOHOro
npeamera «®Pusmka» B o0pa3oBaTeNbHBIX opraHuszanusax Poccwuiickoii  deneparun,
peanu3yoIX OCHOBHBIE 00pa30BaTeIbHbBIC TPOTPAMMBI.

Coneprkanue nporpaMmsbl o (U3MKE HapaBiieHO Ha (HOPMHUPOBAHHUE €CTECTBEHHO-HAYYHOM
KapTHHBI Mupa ooyuaroniuxcs 10-11 kiraccoB npu o0ydeHnn ux (pusnuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITEIbHOCTHOTO mnoaxona. Ilporpamma 10 (uU3HMKE COOTBETCTBYET
tpedoBanusmM PI'OC COO k minaHUpPYyEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METAIPEIMETHBIM
pe3yibTaTaM OOy4YeHHSs, a TaKXK€ YUYHUTHIBAET HEOOXOIWMOCTh peah3alli MEKIPEeIMETHBIX
cBs3ell (DM3MKU C €CTEeCTBEHHO-HAYYHBIMU YYEOHBIMH MNpenMeTamMu. B Hell ompenenstorcs
OCHOBHBIE LIeJIM U3y4eHUs] (PU3UKH HA YPOBHE CpeliHero obiiero oOpa3zoBaHUs, IJIaHUPYEMbIE
pe3yabTaThl OCBOCHHS Kypca (HU3UKH: JHUYHOCTHBIC, MeETalpeIMETHbIC, IpeAMETHbIe (Ha
0a30BOM ypOBHE).

[IporpaMmma 10 (HU3UK MPEIOCTABISCT BO3MOXKHOCTH JUISI PEANTH3ALMH  PAa3THIHBIX
METOJMYECKUX IOJIXOJ0B K OpraHu3auud oOydeHus (U3UKE NPU YCIOBUU COXPaHEHHS
00s13aTeTbHON YacTH COAEPKaHMs Kypca.

OO0was xapakTepucTUKA Y4eOHOI0 npeamera

dusnka Kak Hayka o HauOosiee OOLIMX 3aKOHAX IMPHUPOJIBI, BBHICTyMHas B KayeCTBE Y4eOHOTO
mpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HAaHUH 00 OKpYXKalolleM MUpe.
IkonbHBIA Kypc (U3HKH - CHCTEMOOOPA3YIOUIMA AJISi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (hU3MUecKHe 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SBIICHUH, H3y4aeMbIX XUMHEH,
Oomonorueit, ¢usuveckoir reorpadueir m acrpoHomucii. Mcmonp3oBaHHE W aKTUBHOE TPUMEHEHUE
¢u3nyeckux 3HAHUM oOmpejaeseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOIMH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IOJYyYEHHS HOBBIX MATE€pHAIOB C 3aJaHHBIMU
CBOWCTBaMM M JApyrux. M3yueHue (pu3MKH BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAayyHOM KapTHHBI MHpa oOydaromuxcs, B (OpMHUpPOBaHME YMEHUU NPUMEHSATh HAYYHBIH MeETOJ
MO3HAHUS TPU BBHIIIOJHEHUU UMHU Y4eOHBIX MCCIIeI0OBaHUH.

B ocHoBy kypca ¢usuku sl YpOBHSI CpPEIHETO OOIIEro 0oOpa3oBaHUS TOJIOKEH PsIA UIEH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Wnes uenoctHoctu. B cooTBeTcTBUM ¢ HEW Kypc SIBISIETCS JIOTMUECKH 3aBEpIIEHHBIM, OH
COZIEP)KUT MaTepual M3 BCeX pa3lesioB (DU3MKH, BKIIOYACT KaK BOIPOCHl KJIACCHUECKOW, TaKk H
COBpEMEHHOM (pU3UKH.

Wnes renepanuzauuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca (QU3HMKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce sBiseTcs (GOpMUPOBAHUE MPEJICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Wnes rymanurtapuszanuu. Peanuzanus wujaed MpeanonaraeT HCHOJIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (pU3NIECKOM HAayKH, OCMBICICHUE CBS3UM Pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU MPOOTIEMaMH.

Wnes npuxnagHoi HampasieHHocTH. Kypc ¢usuku mpeamonaraeT 3HaKOMCTBO C IIMPOKUM
KPYrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHUI U 3aKOHOB.

Wnes oSkonormszanuy — peanu3yeTrcs IOCPEICTBOM  BBEAECHUS  JJIEMEHTOB  COJEpIKaHU,
MOCBSIIEHHBIX KOJOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKHU
U TEXHOJOTMHM, a Takke OOCYXKICHHS TMpoOJieM palMOHAIBHOTO TMPUPOAONOIb30BAHUS U
9KOJIOTMUYECKOM 0€30M1acHOCTH.

CrepHEBBIMH JIEMEHTaMU Kypca (pU3UKU Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHus ABISIOTCS
¢uznueckue Teopun (GopMUPOBAHNE MPEICTABICHUNH O CTPYKType MOCTPOeHUs: GU3NUYECKON TeopuH,
ponu (QyHIaMEHTAJIbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE,
rpaHulaX MPUMEHUMOCTH TEOPH, U1 OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOLIECCOB).



CucTeMHO-eSTeIbHOCTHBIN TMOAX0A B Kypce (U3MKH peau3yeTcsl MpekIe BCEero 3a CYET
OpraHH3aIfH SKCIIEPUMEHTAILHOM e TEIILHOCTH 00YJIarOIIUXCSI.

Jlnst  Ga3oBoro ypoBHS Kypca (HU3MKH - D3TO MCIOJIb30BAaHUE CHUCTEMBI (PpOHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaDOpPaTOPHBIX pabOT, KOTOphIE B MporpamMme Mo (PU3MKE
00BbEIMHEHBI B OOLIUI CIUCOK YYEHHMUECKHUX MPAKTUUYECKUX paboT. BrineneHue B yka3aHHOM IepeyHe
mabopaTopHBIX padoT, TPOBOAMMBIX JJsi KOHTPOJISE W OLEHKH, OCYIIECTBIISCTCS YYaCTHUKAMU
00pa30BaTeNpHOr0 MpoIecca HCXOAs M3 OCOOEHHOCTEH IJIaHMPOBAaHUS M OCHAIICHUS KaOWHeTa
¢usuku. [Ipu 3TOoM obOecrieunBaeTcsi OBJIaICHUE OOYUYAIOUUMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC
M3MEpEeHUs], UCCIIeI0BAaHUS 3aBUCUMOCTEN (PM3MUECKUX BEJIMYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

Pemenne pacu€THBIX M Ka4ECTBEHHBIX 3374 C 33JaHHON (PU3UYECKON MOJIENBIO, MTO3BOJISFOIICE
MPUMEHSTh N3YYECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasliena Kypca, TaK U UHTETpUpys
3HAHUS W3 Pa3HBIX pa3aenoB. JlJis KadecTBEHHBIX 3aJa4 MPHOPUTETOM SBIISIOTCS 3aJaHUS Ha
OoOBsICHEHHE TpPOTeKaHUs (PU3MUECKUX SBJICHUN U TMPOLIECCOB B OKPYKAIOLIEH XKU3HU, TpeOyroline
BBIOOpA (hU3MUECKON MOJICNH JJIsl CUTYalluH MTPAKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu GI'OC COO k marepualibHO- TEXHHUYECKOMY OOECIEeUeHUIO
yae0HOro mporecca 0a30BBI ypoBEHb Kypca (pU3MKH Ha YpOBHE CpeIHEro oomiero oOpa3oBaHUS
JOJKEH M3YyYaThCs B YCIOBUAX MPEIMETHOTO KaOMHEeTa (PU3UKU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHETa TPEIMETOB €CTeCTBEHHO-HAYYHOTO Iukia. Hamnume B kabuHeTe (U3WKU HEOOXOIMMOIO
mabopaTopHOro 000PYAOBaHUS JJISl BHITIOJHEHHS YKa3aHHBIX B MporpamMme Mo (QU3MKe YYEeHHUUECKUX
MPAKTUYECKUX padOT U AEMOHCTPALMOHHOTO 000pyIOBaHHS 0053aTEIBHO.

JlemoHCTpannoHHOE 000pyAoBaHHE POPMHUPYETCSI B COOTBETCTBUU C MPUHIIMIIOM MUHUMAIIbHON
JOCTaTOYHOCTH M 00eCreunBaeT MOCTAHOBKY TEPEUYUCIICHHBIX B MporpaMMe Mo (pu3uKe KIFOYEBBIX
JNEMOHCTpAllMi Il  WCCJIEJOBAaHHUS UW3Y4aeMbIX SIBICHUW M TPOIECCOB, OMIUPHUUECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlaboparopHoe o0opymoBaHUE ISl YUEHHYECKHX MPAKTUYECKUX PadoT (GopMupyeTcsi B BUIE
TEMaTUYECKIX KOMIUICKTOB M 00ECIIEUNBACTCSA B PACYETE OJIHOTO KOMILJICKTA HA JIBYX OOYYarOIIUXCS.
TemaTtuueckue KOMIUIEKTBI JIabopaTOpHOro 00OpYAOBaHHSA JOJDKHBI OBITH MOCTPOEHBI Ha
KOMIUICKCHOM HCITOJIb30BAaHUM AHAJIOTOBBIX W IHU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHJIe IU(DPOBBIX TaO0OPATOPHUIA.

Hean u3yyenust yaeOHOro nmpeamera
OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

—  ®opmupoBaHHE HHTEpeca U CTPEMIICHHS OOYYalOIIMXCS K HAYYHOMY H3YUYEHHIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

— PasButme nmpeacraBieHMd O  HAy4HOM ~— METOJE€ MO3HaHUA U (opMHpoBaHHE
HCCJIEIOBATENIbCKOI0 OTHOIIEHUS K OKPYKAIOUIUM SIBICHUSM;

— ®opmupoBaHME HAay4YHOTO MHMPOBO33PEHMS Kak pe3yjbTaTa H3Y4EHHs OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

— ®opmupoBaHHEe YMEHUU OOBSICHITH SIBJICHHS C HCIIOJIb30BAHHEM (PU3MYECKUX 3HAHUU H
Hay4YHBIX JI0Ka3aTeNbCTB;

—  @®opmHpoBaHUE MPEACTaBICHUIN O posid GUMKU AJIS Pa3BUTHUS JIPYTHX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTHKeHHe ATUX Lieel 00ecleunBaeTCsl PeleHHEM CIEAYIOIINX 3a/1ad B IPOLIECCEe U3YyUEHUs
Kypca (pU3UKU Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:

— IlpuoOperenue cucreMbl 3HaHUN 00 O0OmMKMX (UINYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHUAX, BKIIOYAs MEXaHHKY, MOJEKYISpPHYI (U3MKY, 3JEeKTPOJUHAMHUKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI ACTPOPUUKH;

—  ®opmupoBaHHe YMEHUN MPUMEHSTbh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHMS (U3NUYECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHUS IPAKTUUECKUX PEIICHNI B TOBCEIHEBHOM JKNU3HH;

— OcBoeHue crocoO0B pelIeHusl Pa3INyYHbIX 3a/a4 C SIBHO 3aJaHHOW (U3NYECKOH MOJENbIo,
3ajad4, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JlaHHe (PU3MUECKOW MOJENH, COOTBETCTBYIOLIEH
YCIIOBUSIM 33J1a4H;



— Ilonumanme ¢u3M4YECKUX OCHOB M TPUHLMIIOB JEWCTBUS TEXHUYECKMX YCTPOHCTB U
TEXHOJIOTHYECKHUX IIPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOILYIO CPELy;

— OBnageHwe METOJAaMHM CAaMOCTOATENBHOTO IUIAHUPOBAHUS U TPOBEICHHS (PU3HMUECKUX
HKCHEPUMEHTOB, aHalIM3a M HHTepHpeTanuu WHGOpPMAIMU, OIpPEACIICHUS  JOCTOBEPHOCTH
IIOJIyYE€HHOT'O Pe3yJIbTaTa;

— Co3ganue ycCIOBUH JUIsl Pa3BUTHS YMEHHUH IPOEKTHO-HCCIIEIOBATEIbCKOM, TBOPYECKOM
NEeATEIbHOCTH.

MecTo yueOHOro npeamMera B y4eOHOM IJIaHe

OO6mee yucno yacoB s u3ydeHus usuku - 136 gacos: B 10 kimacce - 68 4dacoB (2 yaca B
Hegeno), B 11 kimacce - 68 yacos (2 yaca B HEJIENIO).

[Ipennaraemslii B mporpamMmme mo (Qu3uKe IMepedeHb JabOpaTOpHBIX U MPAKTUYECKUX padoT
ABIISICTCS PEKOMEHJIOBAHHBIM, YUHUTENb JIeNaeT BHIOOp MPOBEACHHS 1a00PATOPHBIX pabOT U OMBITOB C
y4€TOM MHJIMBUTyaJIbHBIX OCOOCHHOCTEH 00y4aroImuXCsl.

Ilnanupyembie pe3yJbTAThI OCBOCHHS Y4e0OHOI0 NMpeaMeTa

OcBoenne yueOHoro npeamera «®dusnka» Ha ypoBHE cpeHero odiiero oopazoBanus (6a30BbIi
YpOBEHb) JODKHO O0OECHEeYMTh JIOCTH)KEHHE CIEAYIOIIMX JIMYHOCTHBIX, METallPEIMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JInyHOCTHBIE pe3yJIbTaTbhl OCBOCHUS yueOHoro npeamera «Dusuka» TOKHBI OTpakaThb
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEXKJECHUH,
COOTBETCTBYIOLIMX TPAJULUOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIECTBa, PACIIMPEHHE >KU3HEHHOI'O
ONBbITa M ONBITA ACATEIBHOCTH B IPOLECCE peaau3ali OCHOBHBIX HANpPAaBICHUW BOCIUTATEIbHOU
JESATEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxxJaHCKOTO BOCIIUTAHHUS:

— c(hOpPMHPOBAHHOCTb  TPaXJAHCKOM  MO3MLUM  OOydaromlerocs Kak  aKTUBHOIO U
OTBETCTBEHHOT'0 YJI€HAa POCCUNCKOr0o OOIIECTBA;

— NpPUHATHE TPAAULMOHHBIX OOIIEYENOBEYECKUX TyMaHUCTHUYECKHMX U JEMOKPaTHYECKHX
LIEHHOCTEI;

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpecax TpaKIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYINPaBIE€HUHU B 00pa30BaTeIbHON OpraHU3aluy;

— yMEHHE B3aUMOJEHWCTBOBATH C COLUAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C X (YHKLIUIMU
Y Ha3HA4YCHUEM;

— TOTOBHOCTb K TYMaHUTAapHOHN U BOJIOHTEPCKOM IESATEIBHOCTH;

2) MaTpUOTUYECKOTO BOCTIUTAHHUS:

—  c(hopMUPOBAHHOCTh POCCUHCKOM Tpa’kAaHCKOM MIEHTHYHOCTH, MATPUOTU3MA; LIEHHOCTHOE
OTHOILIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM, TOCTHIKEHUSIM

—  poccHICKUX Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

— c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMsI, OSTHYECKOTO TIOBEACHUS; CIIOCOOHOCTH
OLICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE

— pelleHusi, OPUEHTUPYICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NEeATEIbHOCTH YYEHOTO;

— OCO3HaHHe JUYHOT'O BKJIa/a B IOCTPOEHHE YCTOMYUBOTO Oy IYILEro;

4) 3CTEeTUYECKOTO BOCITUTAHHUSL:

— DJCTETHYECKOE OTHOUIEHUE K MHpPY, BKJIHOYass JCTETUKY HAy4YHOTO TBOPYECTBA, IIPHUCYIIETO
¢du3nyeckoil Hayke;

5) TpyI0BOro BOCITUTAHUSA:

— HMHTEpecC K pa3InyHbIM cdepam npodhecCHOHANBHOM NesITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKOil W TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccun Hu
peann30BbIBaTh COOCTBEHHbIEC JKU3HEHHBIE IJIaHBbI;



— TOTOBHOCTh M CIIOCOOHOCTH K O0pa30oBaHWIO M caMOOOpa3oBaHHMIO B 00jacTu (U3MKUA Ha
MPOTSKEHUH BCEU JKU3HU,

6) 9KOJIOTUYECKOTO BOCITUTAHHUS:

— c(opMHpPOBAaHHOCTH  HKOJIOTUYECKON KYyJIbTYpPhl, OCO3HAHHE TJI00AJIBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIeM;

— IUIAHUPOBAHME M OCYLIECTBJICHUE AECHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE 3HAHHUS LIEJEH
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

— Pacmupenue omnbiTa AeSITENFHOCTH YKOJIOTHYECKOM HANIPABIEHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHW# no usuke;

7) LEHHOCTH HAYYHOT'O ITO3HAHUS:

— c(hopMHpPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
bu3znuecKoil HayKu;

— OCO3HAHHE IIEHHOCTH HAYYHOH JesTeIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyYCHHS (UIUKU
OCYILIECTBIISTh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO NESTEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

B mpomecce AOCTHKEHHSI JTUYHOCTHBIX PE3YJIbTAaTOB OCBOCHMS IMPOrpaMMbl 1O (U3MKE IS
YPOBHSI CpelHero ooOmero o0pa3oBaHUA Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, Ipernoaaraiomui chopMUpOBaHHOCTD:

— CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTH MOHMMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABJICHUS PAa3BUTHUS COOCTBEHHOI SMOIMOHATIBHOU cepbl, ObITh YBEPEHHBIM B ce0e;

— CaMOpETYJIMPOBAHHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE TOBEICHHE, CIIOCOOHOCTH AJaNTHPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHHUSIM W TPOSBISATH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

— BHYTPCHHEH MOTHUBAIMM, BKIIOYAMOMIEH CTpeMJICHHE K JOCTH)KCHHIO IIeId M YCIexy,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHHUE JIEHCTBOBATH, UCXOMS U3 CBOMX BO3MOKHOCTEH;

— OMIIATUH, BKIIOYAIOMICH CIOCOOHOCTh TMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JIPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLICHHS, CIOCOOHOCTh K COUYBCTBHIO U COMEPEKUBAHUIO;

— COLMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIHOCOOHOCTH BBICTPAaWBATh OTHOMICHUS C IPYTUMHU
JIOABMH, 3a00THTHCS, IPOSIBIIATh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

MeTtanpeaMeTHble pe3yJabTaThl OCBOEHHUS INPOTPaMMBl CpeJHEro o0mero oOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OBnaneHne yHUBEPCAIbHBIMU MO3HABATENbHBIMU JCHCTBUSIMHU:

1) 6a3oBbIe JIOTHYECKHE ACHCTBUS:

— CaMOCTOSITENbHO (OPMYIHUPOBATh M aKTYalIM3UPOBaTh MPoOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— OmpenensTh LeNH JeSTeTBHOCTH, 3a/aBaTh IapaMeTpbl M KPUTEPHH WX JIOCTHIKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX

— SIBJICHUSIX;

— pa3pabaThIBaTh IUIAH PEHICHHUsS MPOOJIEMBbI ¢ YUETOM aHAN3a UMEIOIINXCS MaTepHaIbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

— BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBUE pPE3YIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETFHOCTH;

— KOOPJAWHUPOBATh M BHINOJNHATH pabOTy B YCIOBUSIX pPEATBHOTO, BHUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BHUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIEM.

2) 6a30BbIC UCCIIEIOBATEIBCKHIE ACHCTBHUS:

— BJAJETh HAYYHON TEPMHHOJIOTHEH, KITFOYEBBIMH MMOHITUSIMHI B METOJaMi (U3NIECKOI HAyKH,

— BIAJCTh HaBBIKAMU Y4E€OHO-HUCCIENOBATENIbCKOW W TPOEKTHOW NEATEThbHOCTH B 001acTH
¢u3uKn, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB pELIeHMs 3a/1ad
(U3NIECKOTO COoIepKaHUs, TPUMEHEHHIO Pa3INIHBIX METOOB TIO3HAHUS;

— BIAAETh BHUAAMU JESATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTalluy,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIUYHBIX YUCOHBIX CUTYAIIHSIX,

— B TOM YHCJI€ MIPU CO3/IaHUU YUeOHBIX TPOEKTOB B 001aCTU (PU3HKHY;

— BBIBIISTH IPUYUHHO-CIIEICTBEHHBIE CBSA3H U aKTyaJIM3UPOBaATh 331a4y, BbIABUTaTh



— runorte3y e€ pelleHHs, HAXOAUTh apryMEHTHl JUIsl JOKa3aTelIbCTBA CBOUX YTBEPIKJICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

— aHAJIU3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 33aJa4ll pe3ybTaThl, KPUTUUECKH OILEHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

— cTaBUTh U GOPMYIUPOBATH COOCTBEHHBIC 33/1a4yd B 00pa30BaTEIbHONU AEATEIHHOCTH, B TOM
quclie IPU U3YYEeHUHU (UBHKHY;

— JIaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT,

— yMeTh MEPEHOCUTD 3HAHUS 110 (PU3HUKE B MPAKTHYECKYIO 00JIaCTh
KU3HEJEATENbHOCTH;

— yMETb MHTErpUPOBATh 3HAHUS U3 Pa3HBIX NMPEAMETHBIX O0acTeil; BBIABUTaTh HOBBIC WJIEH,
npejajaraTb OpUTHHAJIbHBIC TMOAXOABl M PELICHUS; CTaBUTh MpPOOJIeMbl W 3a7aud, JOMYCKAaoIlue
JIbTEpHATUBHBIC PELICHUS.

3) pabora ¢ uHpopManHeii:

— BJAJETh HaBBIKAMHU MOJy4YeHHS HH(POpPMAUU (U3NYECKOTO COJEPKAHHUA M3 HCTOYHHUKOB
pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IOUCK, aHAIM3, CUCTEMAaTU3ALMI0 U UHTEPIPETALUIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS;

— OIIGHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

— HCIIOJIb30BaTh CPEACTBA MH(POPMALIMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIOIHI B pEIIEHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OPTraHU3AIMOHHBIX 33a7ad C COOJIOJCHHWEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUS, TPABOBBIX M ITUYECKUX HOPM,
HOPM HMH(OPMAIMOHHON 0€30MMaCHOCTH;

— CcO037aBaTh TEKCTHI (PU3UUECKOTO COJAEPKaHUsS B Pa3IMYHbIX opMaTax ¢ yuéTOM Ha3HAuCHUS
uHpopMallUd ¥ IEJNEeBOM ayAUTOpHUM, BBIOMpAs ONTUMAaIbHYIO (OpMy TMpEACTaBICHUS U
BU3YyalIU3aI1H.

OBnazneHne yHUBEpPCAIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1) oOmienue:

— OCYUIECTBJIATH OOIIEHHE Ha ypokaX (U3MKH U BO BHE-YPOUHOH NEATEIBHOCTH; PACIIO3HABATH
MPEANOCHUIKA KOH(MIMKTHBIX CUTYallud W CMATYaTh KOH(MIUKTHI, pa3BEPHYTO W JIOTHYHO H3Jararb
CBOIO TOYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPECTB.

2) COBMECTHasI ICATEIbHOCTb:

— MOHUMaThb M MHCIOJNb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAMBUAYaJIbHOH paboOThI;
BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX HHTEPECOB,

— 1 BO3MOXXHOCTEH Ka)kJI0TO 4iIeHa KOJUIEKTHBA,

— TPUHUMATD LIETTM COBMECTHOM JESATENIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH

— JIEUCTBHUSA IO €€ JNOCTHIKEHHUIO: COCTABIIATH IUIAH JEUCTBUH, PACIPENEIATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHONU pabOThI;

— OIICHMBATh KaueCTBO CBOETO BKJIAJA U KaXJOr0 YYacTHHKA KOMaHbl B OOIIUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

— IpeajaraTb HOBBIE MPOEKTHI, OLIEHWBATh WJIEM C TO3ULUK HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYIIECTBJISITh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3IUUHBIX CUTYyalUsIX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU JE€HCTBUSIMU:

1) camoopranuzanus:

— CaMOCTOSITENIbHO OCYIIECTBJIATh I103HABATEIbHYIO JAEATENbHOCTh B 00JacTH (U3MKH U
ACTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTABUTH U (OPMYITUPOBATH COOCTBEHHBIC 331a4H;

— CaMOCTOSITEJIBHO COCTABJIATH IUIAaH peIIeHHs pPacdyE€THBIX M KayeCTBEHHBIX 3ajlay, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThI ¢ yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MPEANIOYTEHN;

— J1aBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

— paclupsATh paMKd Yy4yeOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX IMPENNOYTEeHUM; Jenarhb
OCO3HAHHBIN BHIOOP, apTYMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh

— 3a pElICHHUE;



— OLICHUBATh MPUOOPETEHHBIN OMBIT;

— CcTmocoOCTBOBATh (HOPMHUPOBAHUIO U TIPOSIBICHHUIO DPYAUIIUN B 00J1acTH (DU3UKH,

— TIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

— JlaBaThb OLIEHKY HOBBIM CHUTYalusiM, BHOCUTb KOPPEKTHBBI B JE€SATEIBbHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISM;

— BIIQJCTh HaBBIKAMH IO3HABATEIBHOUN pediiekcuu Kak OCO3HAHMS COBEPIIAEMBIX JIEHCTBUN U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,

— HCHOJB30BaTh MPUEMBI pedIeKCHH TSl OLICHKH CUTYAIlNH, BEIOOpA BEPHOTO PELICHHUS;

— OLCHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHs MO0 UX CHUKCHHIO; MPUHUMATh
MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3YJIbTaTOB JIEATEIbHOCTH.

3) npuHATHE CEOS U APYTUX:

— MpUHUMATDH ce0sl, IOHUMAsi CBOU HEAOCTAaTKU U JIOCTOMHCTBA;

— IMPUHUMATbh MOTUBBI U aPTyMEHTHI IPYTUX MIPH aHAJIN3€ Pe3yIbTaTOB JACSITebHOCTH;

— TMpU3HAaBaTh CBOE MMPaBO U MPABO APYTUX Ha OLIHOKY.

IIpenmeTHble pe3yabTaThbl OCBOCHUS Mporpammbl mo ¢usuke. B mpoiecce m3ydeHus Kypca
¢u3uku 6a3oBoro ypoBus B 10 ki1acce 00yJaronuiics HayIuTCs:

— JIEMOHCTPHpPOBaTh Ha MpHUMEpax poyib U MecTO (GU3UKH B (HOPMHUPOBAHHH COBPEMEHHOMN
HAyYHOM KapTHHBI MHUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHW U TEXHOJOTHH, B MPaKTHYECKON
JIeATSIIHFHOCTH JIIOJICH;

— YYUTBHIBaTh TPAHUIIBl IPUMEHEHHS U3YUYEHHBIX (PU3MYECKHX MOJENCH: MaTepuanbHas TOYKa,
MHEepLMaIbHas cucTeMa oTcuéTa, adCOIIOTHO TBEPAOE TENO, UCANIbHBIN a3, MOJEINU CTPOCHHUS T'a30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN AJIEKTPUUECKUI 3apsi/i IpU pelieHud GU3NYECKUX 3a/1a4;

— pacrno3HaBaTh (U3MUYECKUE SIBICHHUSA (MPOLIECChI) M OOBSICHATH HMX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHUS BEIIECTBA U  3JIEKTPOJMHAMUKU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIUHENHHOE IBI)KEHUE, CBOOOIHOE MaJleHUue Tel, JABMKECHUE
10 OKPYXHOCTH, WHEpLHUs, B3auMoneicTBue Ten, IudQy3us, OpOyHOBCKOE IBHKECHHE, CTPOCHHE
KHUJIKOCTeH M TBEPABIX TeN, M3MEHEHHEe O0bEMa TeJl NMPU HarpeBaHuWU (OXJIAXKIEHUM), TEIIOBOE
paBHOBecHE, UCIIapEHHEe, KOHAEHCAllUs, TUIaBJIEHUE, KPUCTAJUIN3alMsl, KUIIEHUEe, BIaXKHOCTh BO3AyXa,
MOBBILLICHUE JIaBJICHUS Ta3a IPU €r0 HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXIY NapaMeTpaMu
COCTOSIHMS Ta3a B U30IPOLIEcCcaX, MIEKTPU3alns Tel, B3aUMOJEHCTBHE 3aps/10B;

— OIUCHIBATh MEXaHUYECKOE JBM)KEHUE, UCTIONb3Ys (PU3HUECKUE BETUUYHNHBL: KOOPAUHATA, MYTh,
IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHUJla, UMITYJIbC Tella, KUHETHYECKas JHEPIus,
MOTEHLIMAJbHAs JHEpPrusi, MexaHudeckas paldoTa, MeXaHMYecKas MOIIHOCTh; IpU ONHMCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3NYECKUN CMBICI HUCHOJIb3YEMBIX BEJIMYMH, UX O00O3HAYECHUS M €IUHUIIBI,
HaXOJUThb (POPMYJIbI, CBS3BIBAIOILINE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEJINYUHAMM;

— OIKUCBHIBATh H3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIJIOBBIE SBJICHMS, HCIOJIB3Ys
¢u3nyeckre BeIMUMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeIHss KUHETHUECKasi YHEPTUs Xa0THYECKOTo
JBUKEHUSI MOJIEKYJ, CPEAHEKBAJApPAaTUUYHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, paboTa rasza, KO3(QQHUIMEHT IMOJE3HOrO IEWCTBUS TEIUIOBOTO IBUraTelNs; MPU OMUCAHUHU
MPaBWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCHOJB3YEMBIX BEJIMYHH, UX 0003HAUECHUS U E€TUHUIIbI,
HaXOAUTh (POPMYJIBI, CBSA3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUYHMHAM;

— ONUCHIBATh HM3YUEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIECTBA M JJIEKTPUUYECKUE SIBICHUS
(mporecchbl), MCHONB3Ysl (PU3MUECKHE BEIMUMHBI: JJIEKTPUUYECKUN 3apsfll, SJIEKTPUYECKOe IOJIe,
HaNpspKEHHOCTh TOJIS, MOTEHIUAN, Pa3HOCTh IOTEHIMAIOB; IIPU ONUCAHUHM IPABUIBHO TPAaKTOBATh
(bu3NyecKuit CMBICIT HCIOJIb3YEMbIX BEIWYHH, UX OOO3HAYEHHUS U €AWHUIBL, YKa3bIBaTh (OPMYJIBL,
CBSI3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTMMHU BEIMYMHAMU;

— aHaJIM3upoBaTh (U3NYECKUE TMPOIECCHl M SBJICHUS, HCIONb3Yysd (U3MYECKHUE 3aKOHBI U
NpUHIUIBL: 3aKOH BcemupHoro tsarorenus, [, II wm III 3akonel HproToHa, 3aKOH COXpaHEHMS
MEXaHWUYECKON HHEPIHM, 3aKOH COXpPAHEHMs HMIIYJIbCA, MPUHLIMII CYNEPIO3ULIUU CHJI, IPUHLUI
paBHOMpPABUS MHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW YHEPIHH TEIUIOBOTO JBMIKEHMSI MOJIEKYII C
aOCOJIIOTHOM TeMITepaTypoi, TEPBBIM 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHCHHS 3JICKTPHYECKOTO



3apsiza, 3akoH KyinoHa, mpu 3TOM pas3ingarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTEMaTHYECKOE
BBIpQ)XEHUE U yCIIOBHUS (TPaHULBI, 00JIACTH) TPUMEHUMOCTH;

— OOBSCHATH OCHOBHBIC NPHHLMIIBI ACHCTBUS MALIUH, IPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pas3nuyarh yciaoBUs UX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM KU3HM,

— BBINOJIHATh OSKCIEPUMEHTHI MO HCCIECIOBAHUIO (DU3MUECKUX SBICHUH M MPOIECCOB C
MCTOJIb30BAHUEM MPSIMBIX, 1 KOCBEHHBIX M3MEPEHHM, TIpU 3TOM (OPMYIHPOBATH MpolieMy/3agady u
TUIOTE3y Y4eOHOro HKCHEpUMEHTa, cOoOMpaTh YCTAaHOBKY U3 IPEUIOKEHHOro 000pyJOBaHU,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

— OCYILECTBJIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYHUH, IPH 3TOM BbIOUpPATh
ONTUMAJIbHBIA CHOCO0 H3MEPEHHs M HCIOJb30BATH M3BECTHBIE METOJbl OLEHKH IOrPEIIHOCTEN
U3MEPECHU;

— HCCIIEIoBaTh 3aBUCUMOCTH MEX1y (PU3MYECKHMMM BEJIMYMHAMHU C UCIOJIb30BAHUEM IPSIMBIX
U3MEPEHUH, IpH STOM KOHCTPYHUPOBAaTh YCTAHOBKY, (HUKCUPOBATh pE3yJbTaThl IOJYyYCHHOH
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHJE TaONMIl U TPaUKOB, JeNaTh BBIBOJBI MO pe3yabTaTaM
HCCIIEI0BaHMS;

— co0oaTh npaBuila 0€30I1aCHOr0 TPYAA IIPU MIPOBEACHUU HCCIEIOBAHNUN B paMKaxX y4eOHOro
OKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIILCKO W TMPOEKTHOW JIEATENFHOCTH C HCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1aOOpaTOPHOro 000PYAOBaHUS;

— pemarb pacu€THBIC 3aJ]a4d C SIBHO 33/IaHHON (PH3MUECKON MOIEIBIO, CTIONB3Ys (PH3NIECKUe
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUS 33Jaul BEIOMPATh (PU3UUYECKYIO MOJIEIb, BBIACIATD
¢usnyeckue BeMUUMHBI M (HOpMyJbl, HEOOXOOUMbIE Ui €€ pEeLIeHHs, NPOBOAUTH pacuéTbl U
OLIEHUBATh PEATHLHOCTH MOTYYCHHOTO 3HAUCHHSI (PU3MUECKON BEIINYHHEI,

— pewmarh KauyeCTBEHHbIE 3a/laud: BHICTpaMBaTh JIOTMUECKHM HENPOTUBOPEUUBYIO IIETIOYKY
paccyX/1eHUH ¢ UCIOIb30BAaHUEM U3YyUEHHBIX 3aKOHOB, 3AKOHOMEPHOCTEN U (PU3MUECKUX SIBICHUN;

— HCMOJb30BaTh MPH PEIICHUU y4eOHBIX 3a/lau COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTHU
Il TIOUCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALMM U MPEICTABICHUS YU€OHOH M HAay4yHO-TIOMYJISIpHON
uHpOpMAaNKY, TOTYYCHHON W3 pa3IMYHBIX MCTOYHUKOB, KPUTUYCCKH AHAJIM3UPOBATH IOIYYaeMYIO
HuH(pOpMaINIO;

— TPHUBOAMTH TPHUMEPHl BKJIAJa POCCHUCKUX W 3apyOeKHBIX YYEHBIX-(PH3UKOB B pPa3BUTHE
HayKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUI;

— HCMOJb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHON KU3HU I 0OecredeHus
0€30macHOCTH TMpH OOpallleHuH C MPUOOpPaMU U TEXHUYECKMMHU YCTPOHCTBAMHM, Ui COXPAHEHUS
3JI0POBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpele;

— paboTaTh B IpYIIE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEeH, MIaHUPOBAaTh PaboOTy
IPYIIIBI, PAlMOHAIBHO paclpelesiaTh 003aHHOCTU U IUIAHUPOBATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTyallusiX, OLIEHMWBATh BKJIAJ KaXJIOr0 U3 YYACTHHUKOB TPYIIbI B pEIIEHHE paccMaTpuBaeMoil
POOIEeMBI.

B npouecce usyuenus kypca ¢pusnku 6a3oBoro yposHs B 11 kiaacce oOydaromuics HayquTCs:

— JIeMOHCTPHpOBAaTh Ha MIpUMeEpax pojb U MecTOo (PU3MKK B (OPMHPOBAHMU COBPEMEHHOM
Hay4HON KapTUHBI MHUpPa, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHUH, B MNPAaKTUYECKOH
NeSITeIbHOCTH JIFOJIEH, LIEIIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

— YYUTHIBATh TPAHUIBI TNPUMEHEHUS H3YYEHHBIX (U3MYECKHX MOAeJei: TOYeuHbIH
AJIEKTPUUYECKUI 3apsijl, JIyd CBETa, TOUEUHBIH MCTOYHHK CBETA, sJIepHAs MOJENb aToMa, HYKJIOHHas
MOJI€TIb aTOMHOTO si/ipa MPpHU pelIeHNH PU3NUYECKHUX 3a]a4;

— pacro3HaBaTh (pu3MuecKue sBIEHUS (Tpoluecchl) M OOBICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOW (DU3MKHU: 3JIEKTpUYecKash MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MArHUTHOE JICMCTBUS TOKA, B3aUMOJICHCTBHE MarHMWTOB, HJIEKTPOMArHuTHas MHIYKLUS,
JEeWCTBUE MAarHUTHOTO TIOJNST Ha MPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsij, AJIEKTPOMAarHUTHBIE
Kole0aHWs W BOJIHBL, MpPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTpPaKEeHHUe, IMpeoMIICHHE,
uHTepdepeHus, JUPPaKkIus U MOJIIpU3alus CBETa, TUCHEPCUsl CBETa, (POTOIEKTPUUIECKHI YPPeKT
(poToaddexr), cBeTOBOE MaBIEHHWE, BO3HUKHOBEHME JIMHEHYATOro CHEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIM0aKTUBHOCTb;



— OINUCBHIBATH HM3YyUYCHHBIE CBOICTBAa BeIIECTBA (AIEKTPHUUECKUE, MArHUTHBIE, ONTHUYECKHE,
UIEKTPUUYECKYI0 IPOBOAMMOCTh pPA3IMYHBIX Cpeld) M DSJIEKTPOMArHUTHBIE SIBICHHSA (IIPOLECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMYMHBI: IEKTPHUECKUI 3apsisl, CHJIa TOKA, HJIEKTPUYECKOE HAMpsIKEHUE,
JIEKTPUUYECKOE COIPOTHBIIEHUE, PA3HOCTh IMOTEHLUAIOB, 3JIEKTPOJABMKYIAs cuiia, paboTa TOKa,
MHAYKIUST MarHUTHOTO MOJs, cwia Amnepa, cwia JlopeHna, MHAYKTHBHOCTH KaTYIIKH, SHEPTUs
JIEKTPUUYECKOTO0 M MAarHUTHOTO IOJIeH, MEepHoJ, M 4YacToTa KojieObaHuil B KoyebaTeiabHOM KOHTYpE,
3apsii M CWiIa TOKAa B IIPOLIECCE TapMOHMYECKHX SJCKTPOMArHUTHBIX KojeOaHMid, (OKycHOe
paccTosiHHE U ONTHYECKas CWJa JIMH3BI, [IPU OIMCAHUU MPABWIBHO TPAKTOBaTh (PU3MUYECKUM CMBICI
UCTOJIb3yEeMbIX BEIMYUH, UX 0003HAYCHHUS M €AUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKyIO BEIMUYMHY C APYITMMHU BEIMUYNHAMU;

— OIMKCHIBATH W3YYEHHBIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCTIONIb3YS (U3NUECKUE BETHYUHBIL:
CKOPOCTh 3JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, PHEPTUs U UMMYIbC (hoToHa,
NepuoJl NOJypacnaaa, 3HEpPrus CBSI3W aTOMHBIX fJep, NpPU ONUCAHWU IPAaBUIBHO TPaKTOBATh
¢u3nUYecKuil CMBICT HCIIOJIb3YEMbIX BEIHYMH, MX 0003HAUCHHUS M €IWHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOIME JIaHHYIO (U3MUECKYIO BEJIMYMHY C JIPYTMMH BEIMYMHAMH, BBIYUCIATH 3HAUYEHUE
(U3HYECKON BETMIMHBL;

— aHaAIM3MpOBaTh (hU3MYECKHE NPOLECChl M SBJICHUS, MCIOIb3ys (U3NYECKHE 3aKOHBI U
OpUHIUNBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIbHOIO U MapajlIeIbHOIO COEAMHEHUS MPOBOIHUKOB,
3akoH  JDxoyns-JleHna, 3aKOH — SJEKTPOMAarHMTHOW  WHAYKIUH, 3aKOH  MPSIMOJMHEHHOTO
pacrpoCTpaHEHHUsI CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI IPEJIOMJIEHHUS CBETa, YpaBHEHUE
OiHmTeitHa 111 poTodddexra, 3aKOH COXpaHEHHS SHEPTHH, 3aKOH COXPAHEHHS UMITYIIbCA, 3aKOH
COXpaHEHMs 3JEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUs MaccOBOrO 4YHMCIa, HOCTyjarsl bopa, 3akoH
pPaIMOAaKTUBHOTO pacmaza, NOpU OTOM pa3inyaTrh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpaKeHHE

— ¥ ycioBus (TpaHHIbl, 00JaCTH) MTPUMEHUMOCTH;

— OIpeneNsITh HANpPaBJICHUE BEKTOPA HHAYKIIMH MAarHUTHOTO TIOJIS TPOBOIHUKA

— ¢ TOKOM, criiel Amnepa u cuiibl JlopeHna;

— CTPOUTH U OIMHUCHIBATh U300pakeHNE, CO3]aBaeMOE IIIIOCKUM 3€pKajioM, TOHKOW JIMH301;

— BBINOJIHATh JSKCIEPUMEHTHI MO MCCIEOBAHUIO (PU3MUECKUX SBJIEHUH U IPOIECCOB C
HCIOJIb30BAHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHHI: pU 3TOM (HOpMyIUpoBaTh MpobdiaemMy/3agauy u
TUTNIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO 00O0pya0BaHUS,
IIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

— OCYILIECTBIISATH MPSIMBIE U KOCBEHHBIE M3MEPEHUs (PM3NIECKUX BEIHYHH, IPH ITOM BHIOUPATH
ONTUMANIBHBIA CIOCO0 W3MEPEeHHsT W HWCIOJb30BATh W3BECTHBIE METOJbl OIIEHKH ITOTPEITHOCTEH
U3MEPEHMUI;

— WCCIIEIOBATh 3aBHUCUMOCTH (DM3WYECKHX BEIMYHMH C HCIIOJIb30BAaHUEM IPSIMBIX HW3MEPECHHIA:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh pE3yAbTaThl TIOJTYYEHHOW 3aBHCHMOCTH
(bu3nUecKrUX BeTUYMH B BUJE TaOIUI] U TpaMKOB, A€TIaTh BHIBOBI 0 pe3ysibTaTaM HUCCIEI0BaHMS;

— co0mroaTh MpaBuiia 0€30M1acHOrO TPy/la IPU MIPOBEIEHUH UCCIIEOBAHUN B paMKax y4eOHOTo
AKCIIEPUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOW U TMPOEKTHOW JAESTEIbHOCTH C HCIHOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOT0 00OPYAOBaHUS;

— pemiath pacyE€THBIE 3a/1a4M C SIBHO 3aJaHHON (PU3NYECKON MOJIENbIO0, UCIOb3Ysl (PU3NYECKUe
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBHUS 33]1a4d BEIOUPATh (PU3MUECKYIO MOJEIH, BBIICISATH
¢usnyeckue BeNUUMHBI M (OPMyNBl, HEOOXOAUMBIE Ui €€ pEeLIeHHs, NPOBOAMTH PaACUEThl H
OILIEHUBATh PEATHLHOCTH MOTYYSHHOTO 3HAUCHHSI (PU3MUECKON BEIINIHHEI,

— pemarth KauyeCTBEHHBbIE 3aJlaud: BBICTPAMBATh JIOTMUECKH HETPOTUBOPEUUBYIO LEMOUYKY
paccyXJIeHHU ¢ UCIIOIb30BAHUEM M3yUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBICHHIA;

— WCTOJB30BaTh MPH PENICHUU y4eOHBIX 33Ja4 COBPEMEHHbIE MH(POPMAIMOHHBIC TEXHOJIOTHU
JUIsL TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMHM U MPEICTABICHUS YUeOHOH M HAayYHO-TIOMYJISIpHON
nHpOpMANNY, TOTYYCHHON W3 pa3IMYHBIX HUCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH TOIYYIaeMYIO
uH(pOpMaIINIO;

— OOBSCHATH TPUHIIMITEI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, Pa3IndaTh
YCIIOBHSI X O€30M1acCHOI0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;



— TPUBOJWTH MPUMEPHI BKIIAJa POCCHHUCKUX M 3apYOCKHBIX YUEHBIX-(H3MKOB B pPa3BUTHE
HAYKH, B 00BSCHEHHUE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

— HCHOJIb30BATh TCOPCTUUCCKUC 3HAHUA T10 (1)I/I3I/IK€ B HOBCCI[HCBHOﬁ KU3HU TJI1 O6eCHe‘IeHI/ISI
0€30MaCHOCTH TMPH OOpAIIeHUH C MPUOOPAMHU U TEXHUYCCKMMHU YCTPOWUCTBAMHM, JUIS COXPAHEHUS
3JI0POBBS U COOJTIOICHHS HOPM 3KOJIOTHYECKOT0O TIOBEICHUS B OKPYKaIOIei cpeie;

— paboTaTh B IPYyNIE C BBINOJIHEHUEM DPA3JIMYHBIX COLMAJIBHBIX POJIEH, MJIAHUPOBATh padoTy
TPYIIIBL, PAIMOHAIBHO paclpeesiaTh 00I3aHHOCTU U IUIAHUPOBATh JESITEIBHOCTh B HECTAHAAPTHBIX
CHUTyaIlMsIX, OICHHWBATh BKJIAJ KaXIOTO W3 YYaCTHUKOB TPYIINbI B PpEIICHHE PAacCMAaTPUBACMOI
POOIIEMBI.

Conep:xkanue y4e0HOro npeamera

Conepxanne o0yuenus B 10 kjacce.

Pazgen 1. ®usuka u METOABI HAYYHOTO IMO3HAHUSI.

®uszuka - Hayka O mnpupoje. Hayunble MeToabpl MO3HAHUSA OKpyKaromero wmwupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHMS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3nuecKux sBIeHUM U npoueccoB. Hayunsie runoressl. dusnueckre 3aKOHbBI
1 Teopur. [ paHUIBI TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [ [pUHIIAIT COOTBETCTBUSI.

Ponmb u mecto ¢usuku B (GOpPMHUPOBAHMUM COBPEMEHHOW HAYYHOM KapTUHBI MHUpPA, B
MPAKTUYECKOU ESTEIbHOCTH JIIOICH.

JlemoHcTpamnuu.

AHanorobie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATINKH.

Pazgen 2. Mexanuka.

Tema 1. Kunematnka

Mexanndeckoe aBmxkeHue. OTHOCHTEIFHOCTh MEXaHHMYECKOro nBrkeHHs. Cucrema orcuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpemHsisl CKOPOCTb, MIHOBEHHass CKOpPOCTb) M YCKOpEHHUE
MaTepUuaIbHOM TOYKM, WUX MPOEKIIMH HAa OCH CHUCTeMbl KoopauHar. CloXeHue MepeMEelIeHUu |
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsSMOJMHEHHOEe mBWXKeHue. ['paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO M ICHHS.

KpuBonunelinoe neuxxenue. J[BuxeHne MarepuaibHOM TOUKH IO OKPYKHOCTH C TOCTOSIHHOU 110
MOJYJII0O CKOPOCTHIO. YTJIOBas CKOPOCTh, JUHEHHas ckopocTh. [lepwox u wactora oOpalieHwus.
[lerTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: CHUIOMETp, IBH)KEHUE CHApPSIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

JleMoHcTpanum.

Mopenb cucteMbl OTCUETA, ILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue aBmxenuns Tena, OpOIIeHHOTo MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MaCHHMSI.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Y4eHnueCcKUi HIKCIIEPUMEHT, JIaDopaTOpHbIE PaOOTHI

N3ydyeHue HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIECHNUS MTHOBEHHON CKOPOCTH.

UccnegoBanue COOTHOLIEHUS MEXKIY MYTSAMHU, NPOWJEHHBIMU TEJIOM 3a IOCIEAO0BaTElIbHbIE
paBHBIE MMPOMEXKYTKH BPEMEHH ITPH PAaBHOYCKOPEHHOM JIBIDKCHHH C HAaYaJIbHOW CKOPOCTBIO, PaBHOU
HYIIIO.

N3ydeHue qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.

N3ydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. Jlunamuka.

[Ipuamun orHocurenbHocTH [Manmmnes. IlepBeiii 3akoH HeroToHa. MHepuuaibHbBIE CHUCTEMBI
oTcuéTa.



Macca Ttena. Cuina. Ilpunnun cynepnosunuu cui. Bropoii 3akoH HeroToHA 111 MatepualibHOM
To4kHU. Tpernii 3akoH Hbl0TOHA [UIsi MaTEepUAIIBHBIX TOYEK.

3aKkoH BceMHUpHOro TsAroteHusa. Cuna Tsokectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Bunbl Tpenus (mokos, ckonbxkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJBKEHUS M cuia TpeHus nokos. Koapduument tpenus. Cuia CONMPOTUBICHUS NPHU
JBYKCHHHM TEJa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpaIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalueHus. [lnedo cuibl. YcinoBus paBHOBECHsS TBEPLOTO
Tena.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: TMOJIIMIHUKY, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanuu.

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHMOCTB CHJIIBI YIIPYTOCTH OT Je(OpMaLInH.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U NTAJICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHHUSL.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

YdeHn4ecKkuil IKCIIEPUMEHT, Ta0opaTOpHbIe PabOTHI

N3yuenue nBuxeHust OpycKa 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U PE3UHOBOM 00pasIie,
oT ux Aedopmarnuu.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akOHBI COXpaHEHHsI B MEXaHUKE.

Nmnyneec marepualibHOM TOYKHM (Tenla), CUCTEMbl MaTepHalbHBIX TOoYeK. VMIynbc cHibl U
MU3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PEakTUBHOE ABUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHNN KHHETUYECKOH SHEPTUH.

[lorenumaneHas sHeprus. lloTeHnumanbHas 3Heprus ynpyro JaeOPMUPOBAHHON MPYXKUHBI.
[TorennuanbHast SHEprys Tesa BOJIU3U MOBEPXHOCTH 3eMJIH.

[loTeHunanpHple W HeMOTEeHUUAIbHbIE CHIbl. CBs3b pabOThl HEMOTEHIHMAIbHBIX CHI C
MU3MEHEHHEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA U IPAKTHUUECKOE IPUMEHEHHME: BOAOMET, KOIEp, IPYKUHHBIN
MIACTOJIET, IBUYKEHUE PAKET.

JleMOHCTpanuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE BHKEHUE.

[lepexon nmoTeHNIMaIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

VYdeHu4eckuit 3KCIIepUMEHT, 1a0opaTOpHbIe pabOThI

N3ydenne abCoOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW PHEpPruu Tela Ha Mpumepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MonekynspHas Gu3nka u TEpMOJHMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.

OCHOBHbBIE TOJOXKEHUS MOJEKYISIPHO-KMHETUUYECKOM TEOPHUM W HMX OIBITHOE OOOCHOBAHHE.
BbpoynoBckoe neuwxkenue. uddysus. Xapakrep ABMKEHHUS U B3aHMMOJCHCTBHS YacTHI] BEILIECTBA.
Mogenu cTpoeHHs ra30B, KUAKOCTEH W TBEPABIX TeT U OOBSICHEHHE CBOWMCTB BEIECTBA HAa OCHOBE
3TUX MoJeneil. Macca u pa3mepsl moiiekya. KonnuectBo BemectBa. [loctossHHas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogaens wuneanbHOoro raza. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETUUECKON TEOpUH
UeabHOTO Ta3a. AOCONIOTHAS TeMIepaTrypa Kak Mepa CpelHed KUHETHYECKOH SHEPTUU TEIIOBOTO
nBrokeHusa vactull raza. lllkama temneparyp KenpBuna. ['a3oBbie 3akoHbI. YpaBHeHue MeHeneeBa-
Kunaneiipona. 3akon Jlanbrona. M3omporecchl B H€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHne U30MPOILIECCOB: U30TEpMa, U30X0pa, 300apa.

TexHu4yeckue yCTpONCTBA M MPAKTUICCKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

JleMoHcTpanum.

OnbITHI, TOKA3BIBAIONINE TUCKPETHOE CTPOCHUE BelIecTBa, (hoTorpaduu MOIEKYJ OPraHUYECKUX
COETUHEHUH.

OnpiThl 10 AU Py3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbiTa LlTepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOACHCTBUS.

Mopeinb, HIUTFOCTPUPYIOLLAs TPUPOY JAaBJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U1€aJIbHOTO ra3a, U30IpPOLIECCHI.

Y4eHnuecKkui HIKCIIEPUMEHT, JIabopaTOpHbIE pabOThI

Omnpenenenne Macchl BO3/AyXa B KIACCHOW KOMHATE Ha OCHOBE M3MEpPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT'0 Ta3a.

Tema 2. OCHOBBI TEPMOJIMHAMUKH.

Tepmoaunamuueckas cucreMa. BHyTpeHHsIsI SHEPTrUs TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ usmeHenus. KomudecTBo TerioTel M paboTa. BHYTpeHHsIsI sHEprusi OAHOATOMHOIO HJEAIBHOTO
raza. Buzapl Teruonepenauu: TEMJIONPOBOJHOCTh, KOHBEKLIMS, M3JIydyeHHUE. YJienbHasl TEII0OEMKOCTh
BellecTBa. KonnyecTBo TEMIOTHI pU TEIJIoNnepeaaye.

[Tonstre 06 ammabatHOM mporecce. IlepBrlii 3aK0H TepMOAWMHAMHKH. [IprMeHeHHEe MepBOro
3aKOHa TEPMOAMHAMHUKH K H30mpoieccaM. ['padudeckast uHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepmoannamMuku. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TennoBeie MamuHbl. [IpuHIUNBL JEeHCTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHus sHepruu B
TerioBbiX MamnHax. Kosgduuuent nonesnoro aeiictsust termoBoi Mamuubl. [{ukn KapHo u ero
KO3 (QUIIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEIIIOIHEPTETHKH.

TexHudeckue ycTpoicTBa M TMPAKTUUECKOE MPUMEHEHHWE: JBUTATENIb BHYTPEHHETO CTOpaHWHs,
OBITOBON XOJOJMIBHUK, KOHIUIIHOHED.

JleMoHcTpanum.

H3meHeHne BHYTpEHHEW SHEPTUU Teja MPH COBEPIICHUH PadOThI: BBUIET MPOOKHU M3 OYTHUIKH
MO/ JIEHCTBUEM C)KaTOrO BO3JyXa, HarpeBaHue H¢pupa B JATYHHOH TpyOKe MyTEM TpeHus
(BUI€OAEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH 2HEPTuM (TEMIIEpaTyphl) Tea MpH TEIIonepeaaye.

OnsIT 0 aquabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YUTHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUsI, PEAKTUBHOTO JBUTATEIIA.

Y4eHnueckui HIKCIIEPUMEHT, JJa0opaTOpHbIE PabOTHI

N3mepenne yaenbHOM TeITOEMKOCTH.

Tema 3. ArperatHble cocTosiHUs BemiecTBa. Da3oBbie nepexobl.

[TapooGpazoBanue u koHaeHcarus. Vcmapenune u kureHue. AOCONIOTHAS U OTHOCUTEIbHAsS
BIQXXHOCTh BO3AyXa. HacwellleHHBIH map. YaenpHas TemjaoTa mnapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMITepaTyphl KUTICHUS OT JaBJICHUSI.

Teépmoe Tteno. Kpucramnmueckue u amopdHble Tena. AHHU30TPOMUS CBOWCTB KPHUCTAJIOB.
Kunkue xkpucramisl. CoBpeMeHHbIE MaTtepuanisl. [laBneHne u Kpuctaumsanus. Y IenbHas TEIioTa
riaBnenus. Cyomumarus.

VYpaBHeHHE TEIJIOBOTO OalaHca.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M TCUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TOJIYYCHHSI COBPEMEHHBIX MAaTePUAJIOB, B TOM YHCJICE HAHOMATEPHUAJIOB, U
HaHOTEXHOJIOTUH.

JleMoHcTpanum.

CBoiicTBa HaCHILEHHBIX M1APOB.



Kunenue npyu NoHWKEHHOM JIaBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronienne HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMOoHCTpanust KpUCTaJLIIOB.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3mepenne OTHOCUTENBHOU BIIAKHOCTH BO3yXa.

Paznen 4. DnexrpoauHaMuka.

Tema 1. DnekTpocraTuka.

DJIeKTpu3anus Tell. DJIeKTpuueckuid 3apsaa. JBa Buaa siekTpuyeckux 3apsanoB. [[poBoaHuKH,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHbIH AIEKTPUUYECKUN 3apsll. DIEKTPUUECKOE
nosne. Hanmpsok€HHOCTH 31€KTpudecKoro nojs. [IpuHuuMn cyneprno3uuuu 3JIeKTPUYECKUX MOJEH.
JInHnM HaNIpsKEHHOCTH DJIEKTPUYECKOIO OIS,

PaGora cun snekrpocratuueckoro nois. [lorennman. Paznocts norenuuanos. [IpoBonnuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM IoJI€e. [uanexkTpudeckas NpoOHUIAeMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. DNEKTpOEMKOCTh  IJIOCKOTO  KOHAEHcCaTopa. OJHEprus
3apsKEHHOI0 KOHJIEHCATOopA.

TexHuueckue yCTpOHCTBA M MPAKTHUECKOE MPUMEHEHHUE: 3JEKTPOCKOM, 3IIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB, KOHACHCATOP, KOIMUPOBAIBHBIN
anmnapar, CTpyWHbIA IPUHTED.

JleMoHcTpanuum.

VY CTpoiCTBO U PUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3anMopencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DNeKTpOoCTaTUYECKas 3allUTA.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IUIOCKOIO0 KOHJEHCAaTopa OT IUIOWAAM IUJIACTHUH, PACCTOSIHUS
MEXIYy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAECHCATOopa.

YyeHuueckuid  AKCIEPUMEHT, JabopaTopHble  paboTel  M3mepeHue  31MeKTPOEMKOCTH
KOHJIEHCATOopa.

Tema 2. IlocTosiHHBIN 3MeKTpUUEeCKU TOK. TOKM B pa3iMUHBIX cpefax. DIEKTPUUYECKUH TOK.
VYcnoBus cymecTBoBaHMs 2IEKTpUIecKoro Toka. Mcrounuku toka. Cuna Toka. [1ocTOsAHHBIHN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LETu.

DNEKTPUUECKOE CONPOTUBIIEHUE. YIEIbHOE CONPOTUBJICHHE BellecTBa. llocnemoBarensHoe,
MapajuIeJIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyinsa-Jlenna. MOIIHOCTb 3IEKTPHUUECKOTO TOKA.

DNeKTpOoABMKYIasi CHWJIa M BHYTPEHHEE CONPOTHUBIEHHWE HCTOYHUKA TOoKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOH) 371eKTprueckoi nenu. KopoTrkoe 3ambIkaHue.

DNeKTpOHHasA MPOBOJAUMOCTh TBEPJBIX METAJUIOB. 3aBHCHUMOCTH COINPOTHUBIIEHUS METAIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DNeKTpUYEeCKHil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M TPUMECHAs! TPOBOAUMOCTD MOIYIPOBOJHUKOB.

CsoiicTBa p-n-nepexoja. [loxynpoBoaHHKOBBIE TPUOOPHI.

ONeKTpUYeCcKUid TOK B pacTBOpaXx M pacIulaBax dJEKTPOIMTOB. DJIEKTPOJIUTHYECKAS
JqUcconmanus. JNEKTPOIH3.

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBIH M HECAMOCTOSTENBHBIN paspsa. MouHus.
[Tna3zma.

TexHnueckue ycTpoilcTBa M IPAKTHUECKOE INPUMEHEHME: aMIIEPMETP, BOJBTMETP, PEOCTAT,
MCTOYHUKU TOKAa, AJIEKTpOHArpeBaTelbHble MPUOOPHI, FIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COINIPOTHBIICHUS, BAaKyyMHBI THOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI, IMOJYNPOBOJAHUKOBBIN AMOJ,
rajibBaHuKa.

JleMoHcTpanuu.



W3mepenue CUilbl TOKA ¥ HAIIPSKCHHUS.

3aBUCUMOCTb  COIIPOTUBIIEHUS LMIMHAPUYECKMX IPOBOJAHMKOB OT JUIMHBI, IUIOLIAIU
MIONEPEYHOr0 CEUYEHUsS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[Ipsmoe wn3MepeHue HIEKTPOABHXKYIIEH Cuibl. KOpOoTkoe 3aMbIKaHHE TIajlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsi ¥ IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

YdeHu4eckuil SKCIIepUMEHT, Ta00opaTOpHBIE paboThHI

N3ydyeHne cMEIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habntonenue snexTpoinusa.

MexnpeaMeTHbIe CBS3U.

Nzyuenne kypca ¢usuku OazoBoro ypoBHd B 10 Kiacce ocymiecTBisercs ¢ y4éTom
COZIep KATENBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadun u
TEXHOJIOTUH.

Me:xnpeaMeTHbIE MOHATUS, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAy4YHOI'O IO3HAHMS: SIBJICHUE,
Hay4HbI (akT, rumnoresa, (QuU3MUEcKas BEIMYMHA, 3aKOH, TEOpuUs, HaOIIOJEHUE, SKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

MaremMaTHKa: pelleHue CHUCTeMbl ypaBHEHHH, JuHeWHas (yHKuus, napabona, rumnepboia, ux
rpa@uKd M CBOMCTBA, TPUIOHOMETpUYECKHE (YHKLIUHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M MX NPOEKIMH HA OCH KOOPAMHAT, CI0KEHHE
BEKTOPOB.

buonorusi: MexaHnueckoe JBM)KEHUE B JKUBOM npupoje, 1updys3us, 0cMOC, TEII000OMEH KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpEauH, TEIJIOBOE PABHOBECHUE), 3JEKTPUUECKUE SIBICHHUSI B >KUBOU
IIPUPOJIE.

XuMus: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJb BEIECTBa,
MOJIIpHasl Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX TEJ, )KMJIKOCTEH M Ia30B, AIEKTPUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIMALINS, FaJIbBaHHKA.

I'eorpadus: BI1a)xHOCT BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHonorusa: mpeoOpa3oBaHUE [BMKEHUN C HMCIOJIb30BAaHUEM MEXaHU3MOB, YUET TpPEHHUS B
TeXHHUKE, TOJIINITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa, BOJIOMET U
Apyrue), JABUTaTeldb BHYTPEHHEro CropaHusi, ImapoBas TypOuWHa, OBITOBOM XOJOAMJIBHUK,
KOHIUIIMOHEDP, TEXHOJIOTUH OJIyYE€HUsI COBPEMEHHBIX MaTEpUaJIOB, B TOM YKCJIE€ HAHOMATEpUaJoB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allNTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTED, dJEKTPOHArpeBaTeNbHbIE MPUOOPHI, NEKTPOOCBETUTENbHBIE IPUOOPHI, TaJIbBaHHKA.

Conepsxanne o0yuenus B 11 kjacce.

Paznen 4. DnexrponuHamuka.

Tema 3. MarauTtHOe nojue. NeKTPOMarHUTHASE MHTYKLIHSL.

IloctosiHHBIE MarHuTHl. B3anmozaeilcTBHE MOCTOSHHBIX MarHuToB. MarHutHoe mnose. Bekrop
MarHuTHOM MHIAYKUWH. [IpyHIMO cynepno3uuuy MarHUTHBIX MOJjed. JIMHUM MarHUTHOW WHIYKIIMH.
KapTuna nuHuI MarHuTHON MHAYKLNHU NOJISI HOCTOSTHHBIX MarHUTOB.

MaruuTtHoe 1noJje npoBoJHUKa ¢ TokoM. KapTuHa JTMHUN MHAYKIWYA MarHUTHOTO MOJIS JUIMHHOTO
IIPSIMOTO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO NPOBOJ-HUKA, KaTYHMIKH ¢ TOKOM. OnbIT Dpcrena.
B3anmoneiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenua, €€ Moaynib W HampaBieHue. [[BrkeHue 3apsKEHHOW YacTHIBI B OJHOPOTHOM
MarHuTHOM none. Pabora cunsl Jlopenna.

SBneHue  dneKTpOMarHUTHOM  wHAYKOuU. [loTOK  Bekropa MarHWTHOM  HMHIYKLHH.
DNeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuU Dapazes.

BuxpeBoe nsnekrpudeckoe 1mosie. ONEKTPOABIDKYIAs CHJIa HWHAYKIMHM B TPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.



[IpaBuo Jlenna.

WNHayKTUBHOCTS. SIBIEHNE CAMOMHAYKIIMU. DIEKTPOABIIKYILAs CUJIa CAMOUHAYKIIHH.

OHeprusi MarHUTHOTO MOJIS KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE: IIOCTOSIHHbIE  MarHMTBHI,
AJIEKTPOMAarHUThl, AEKTPOIBUIaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKLIHOHHAS N€Yb.

JleMoHcTpanum.

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anmMozeincTere JByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue IEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTB JIEKTPOJABUKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUsI MArHUTHOT'O MTOTOKA.

SIBiIeHNE CAMOMHTYKLINH.

Y4eHnuecKkui IKCIEPUMEHT, JIa0opaTOpHbIE pabOTHI.

N3ydyeHre MarHUTHOTO NOJISl KaTYLIKU C TOKOM.

HccnepgoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBieHUs 2IEKTPOMarHUTHOM UHYKITUH.

Pasznen 5. Konebanus v BOJHEL.

Tema 1. MexaHnu4eckue U 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.

Konebarenbnas cucrema. CBoOOAHBIE MeXxaHHUeCKUe Konebanus. ['apMoHnYeckue KoieOaHwus.
[lepuon, yacrora, amrutyna u (asza xonedanuid. [Ipy>kuHHBIN MasTHUK. MaTeMaTH4eCKUi MasiTHUK.
VYpaBHeHHe rapMoOHHUecKux kKoneOanuii. [IpeBpaiienue sHepruu npu rapMOHMYECKUX KOJIeOaHUsX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIE KOJICOAHWS B  HICATBHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHUYEeCKMMH M AJIEKTPOMArHUTHBIMU KOJIEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HI€aIbHOM K0J1€0aTeIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaroliuxX KojeOaHUsX. BbIHyXIeHHbIE MeXaHHYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemennbiii TOK. CUHYCOMJANbHBIM TMEPEMEHHBIH TOK. MOIIHOCTP MNEPEMEHHOrO0 TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpancdopmarop. IlpousBoacTBo, mnepeaaya U NOTpPeOJIIEHHE HIEKTPUUYECKOH HHEpIUu.
DKOJIOTHYECKHE PHUCKHM TpH  I[POU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnonb3oBaHus
AJIEKTPO3HEPTUH B ITOBCEHEBHOM KU3HH.

TexHudeckue ycTpoWcTBa M IPAKTUYECKOE NMPHUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK, I€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU IEKTporepeaay.

JleMoHcTpanum.

HccnenoBanue mnapaMeTpoB KojeOaTeqbHONW cHCTeMbl (MPYXHHHBIM WM MaTeMaTH4eCKUN
MasITHHK).

Habmronenue 3aTyxaronux KojaebaHuu.

HccnenoBanue cBONCTB BIHYK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcuusuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSHKEHUS OT BPEMEHH) IS 3JIEKTPOMArHUTHBIX
KoJ1e0aHuH.

Pe3oHanc npu mnocinenoBaTeNbHOM COEIMHEHUH PE3UCTOpa, KaTyIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mogens TMHUY 3IIEKTPOIIEPEIAUH.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

HccnenoBanue 3aBUCUMOCTH TEpHOJa MallblX KOJIeOAaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.



HccnenoBanue nepeMEeHHOr0 TOKA B LENH U3 IMOCIEN0BATEIbHO COCIUHEHHBIX KOHJIEHCATOPA,
KaTYUIKA U PE3UCTOpa.

Tema 2. MexaHUUECKHE U SJIEKTPOMArHUTHHIE BOJTHBI.

Mexanuueckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. Ckopoctb

pacnpocTpaHeHus: W JuiiHa BoiiHbL. [lomepeunbie u mpoponbHble BoJHBL MHTepdepenuus u
TG PAKIUST MEXaHUIECKIX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIOBUSI M3JIyY€HHUS JJIEKTPOMAarHUTHBIX BOJIH. BzanmHas
opueHrtauus BekTopoB E, B, v B anekTpomMarHuTHON BosiHE. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH:
OTpa)K€HUeE, MIPEJIOMJICHUE, MoJIsIpU3anus, mudpaxus, uHTepdepeHIus. Cxkopoctb
3JIEKTPOMArHUTHBIX BOJIH.

[lkana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBL paIUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DIEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEbl.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTUKA B TEXHHUKE M MEIULIMHE, paaap, paAUONPUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neus.

JlemoHcTpamnuu.

OO6pazoBanue U pacIpOCTPAHEHHUE TOMEPEUHBIX U MPOJIOJIHHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYyKa.

HaGimrotenne oTpakeHus ¥ PEIOMIICHHUS MEXaHUIESCKUX BOJIH.

Habmonenue untepdepeHny u AuPpakiuu MEXaHU4eCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmroienue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON M 4aCTOTON KOoJeOaHuil.

UccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPETOMIICHUE, IMOJSpHU3aIus,
mudpakys, HHTepdepeHIus.

Tema 3. Onruka.

I'eomerpuueckas ontuka. [IpsamonuHeliHOe pacpoCcTpaHEeHUE CBETa B OAHOPOAHOMU cpene. Jlyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.

OTtpaxkeHune cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B TNIOCKOM 3epKaie.

[Ipenomnenue cBera. 3akOoHBI MPETIOMIICHHUS CBETa. AOCOJIOTHBIM TMOKa3aTeNb MPETOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbIil yroi MojaHOro BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparone U pacceuBarone TuH3bI. ToHkas auH3a. DOKYCHOE PACCTOSHHE M ONTHYECKas
cuia TOHKOM JMH3BL. [locTpoeHune n3o0pakeHui B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHS HAOIIOJIEHUS
MaKCUMyMOB W MHHHMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

HNudpakuus cera. JudpakunonHas pemérka. YCIoBUE HAOMIONECHHS TJIABHBIX MaKCHMYMOB
MIPH MMaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanusa ceera.

TexHuyeckue yCTpOWCTBAa W TPAKTHUECKOE NPUMEHEHHE: OuKH, Jyma, QoToanmnapar,
MIPOCKIIMOHHBIA ammapar, MHUKPOCKOII, TEJIeCKOIl, BOJIOKOHHAs OINTHKA, MU(PAKIMOHHAS pereTKa,
MOJISIPOU .

JleMoHcTpanum.

[IpsmonuHeitHOE pacpocTpaHeHHe, OTpaKEHHE U TpejoMieHue cBeta. OnTHYecKue mpruoopshI.

[TonHOE BHYTpeHHEe oTpakeHHne. Moiesib CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3aX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue nunTepdepeHIm cBera.

Ha6mronenue qudpakuun cera.

HaGmonenue aucnepcuu cBera.



IlosydeHune CeKTpa ¢ IOMOILBIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOILIBIO AU(PPAKITHOHHON PEIIETKH.

HabntoneHue nonsipuzanuu cBeTa.

YdeHu4ecKuil SKCIIEpPUMEHT, TabopaTopHbIe pabOThI

N3mepenue nokasareis IpeJoMICHUs CTEKIIA.

HccnenoBanue cBONCTB U300paXKeHUN B TMH3AX.

Habntonenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI criennanbHONW TEOPUU OTHOCUTEIBHOCTH.

I'paHunel OPUMEHMMOCTH KJIACCMYECKOM MeXaHukH. llocTynaTel crnenuanbHOM —Teopuu
OTHOCHUTEJILHOCTH: NHBAPUAHTHOCTh MOZYJISI CKOPOCTH CBETa B BaKyyMe, IPMHLUII OTHOCUTEIbHOCTU
OHHIITEWHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHU U COKPALCHUE JUIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13p MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUILbI. DHEPIUs MOKOS.

Paznen 7. KBanroBas ¢usuka.

Tema 1. D1eMeHTBl KBAHTOBOUM ONTUKH

@®otonsl. @opmyna [lmanka cBs3u SHepruu (HOTOHA C €r0 YaCTOTOW. DHEPrusi M HMMITYJIbC
dhoToHa.

Otkpeitue u uccnenoBanue ¢orodpdexra. OnbiTel A.I. CroneroBa. 3akoHbl (oTodddekra.
VYpasuenue DitamreitHa st poroaddexra. «KpacHas rpanuna» dpororddekra.

Hasnenune ceera. Onbitel [1.H. JleOenera.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpocTBA W TPAKTUYECKOE TPUMEHEHHE: (OTOIIEMEHT, (POTOJATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

JleMoHcTpanum.

@013 deKT Ha YCTaHOBKE ¢ IUHKOBOM IJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.

CBeTOoquOI.

Conneunas Garapest.

Tema 2. Ctpoenue aroma.

Mopens aroma Tomcona. OnwiTel Pesepdopaa mo paccessnuto a -yactuil. [InanerapHas monaens
aroma. [loctynatel bopa. M3nyuenue u nornouienre (poTOHOB MpHU MEPEXOAE aToMa C OJJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BonnoBele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnycKyaspHO-BOJIHOBOU Tyalu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHnueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHHE: CIIEKTPaIbHBIN aHaJIN3 (CIIEKTPOCKON),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

JleMOHCTpaLuu.

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeRvaThIX CIEKTPOB U3JTyUEHUSI.

Jlazep.

YyeHn4ecKuii SKCIIEPUMEHT, TaOOpaTOPHBIE padOTHI.

HabmtoneHnue nuHeuaToro crnekrpa.

Tewma 3. ATomMHOE sSIPO.

OKCIIEpUMEHTHI, J10Ka3bIBAIOIINE CIIOKHOCTh CTPOEHHA sAapa. OTKphITHE pPaguOaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpenenennio coctaBa palnoakTUBHOTO u3inydeHus. CBoiicta anbda-, 6eta-,
ramMMma-u3ilydeHus. BivsHue paaiMoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpsiTHE TPOTOHA U HelTpoHa. HyknonHas mozaens siapa ['eitsen6epra-MBanenko. 3apsan sapa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnan. ['amma-uznydeHue. 3aKoH
paZAMoaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.

Snepusle peakuuu. JleieHUe U CUHTE3 SAEP.



Anepubiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOiieMbl ¥ MEPCIEKTUBBI SAECPHOM IHEPTETUKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON AHEPTETUKH.

DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHUS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

OyHaamMeHTanbHbIe B3auMoeiicTBusl. EqMHCTBO (hn3nueckoil KapTUHbBI MUpa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi 6oMoOa.

JleMoHcTpanuuu.

Cu€TYnK HOHU3HUPYIOLIUX YACTHII.

Y4eHnueckui HIKCIIePUMEHT, J1abopaTOpHbIe PabOThHI

HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pazgen 8. DnemMeHTHI aCTPOHOMHH B aCTPOPHU3ZHUKH.

Oransl pa3BUTUs acTpoHOMUU. [IpuKitaqHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKkue 3BE3/1bl, IIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrema.

Connue. ConHeuyHasi akTUBHOCTh. Mcrounuk sHepruu CoisiHLIA M 3BE31. 3BE3/bl, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMma  «CHEKTpPalIbHBIM  KJIacC - CBETHUMOCTBbY». 3BE3NBI  TJIaBHOM
MIOCJIeI0BATEIbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTb) ISl 3BE3]] [1aBHOM MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 3831, CoBpeMEHHbIE MTPEICTABICHHS O IPOUCXO0KIeHUH U 3Bomtonuu ConHia
U 3BE3[. DTanbl )KU3HU 3BE3I.

Mneunsiii [lyte - nama [amaktuka. [lonoxxenune m nBmwkenue Comuua B ['amaktuke. Tumbl
rajiakTuk. Pajuoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpaxX rajJakTHK.

Bcenennas. Pacimmpenue Beenennoii. 3akon Xa66ma. Paz6eranue ranaktuk. Teopust Bonbmioro
B3pbIBa. PenuKTOBOE M3IIydeHuUe.

MacmrabHas cTtpykTypa Beenennoit. MerarainakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yyenuueckue HaOIOCHUS.

Habmroienuss HeBOOPY)KEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN st
ONpesieNiCHUs] TOJIOKEHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Hab6mronenus B reneckon Jlynsl, raner, Maeunoro Ilytu.

Ob6o011aroriee MOBTOPEHHUE.

Ponbs ¢usuku u acTpoHOMUM B IKOHOMHYECKOM, TEXHOJIOTMUYECKOU, COIMAIIBHOW M ITUUYECKOU
chepax NeATENbHOCTH YelOBEKa, POJib U MECTO (U3WKM U aCTPOHOMHHM B COBPEMEHHOW HaydHOUH
KapTUHE MHpa, POJib (PU3NYECKON T€OpUH B (POPMHUPOBAHUU IPEJCTABICHUNA O (GU3NYECKON KapTHHE
MHpa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3U.

WN3yuenne kypca ¢usuku Oa3zoBoro ypoBHd B 11 Kiacce ocymiecTBiseTrcss ¢ y4E€TOM
COJIEP>KATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTHUKH, OMOJIOTUHU, XUMUH, reorpadguu u
TEXHOJIOTUH.

MexnpeaMeTHbIE MOHSATHUSA, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJIICHUE,
Hay4HbId (aKkT, TUMOTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJEIb, U3MEPEHHUE.

Martemaruka: pelieHrne CUCTeMbl YpaBHEHUN, TPUTOHOMETpHUECKHe QYHKIIUU: CHHYC, KOCHHYC,
TaQHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJECTBO, BEKTOPBI M MX IPOEKIMHU HA OCU
KOOpJMHAT, CJI0)KEHHWE BEKTOPOB, NPOM3BOAHBIE 3JIEMEHTApHBIX (YHKUWN, MPU3HAKU MOJ00US
TPEYroJbHUKOB, OINPeIeJICHHE MJIOMAIN IOCKUX GUryp U o0bEMa Ted.

buonorus: snekTpuyeckue sSBIEHUS B KMBOW MpuUpoJe, KoneOaTelbHble ABUKEHUS B >KUBOM
MPUPO/JIE, ONITUUECKUE SIBJICHUS B dKUBOM MPUPOJE, NEUCTBUE pagualliy Ha )KUBbIE OPTaHU3MBI.

XUMUs: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUINIECKON PEIIETKU, CIICKTPATbHBIN aHAIH3.

['eorpadus: marHUTHBIE TONMIOCAa 3€MJIM, 3aJIeKW MATHUTHBIX pPyd, (orochEmMka 3eMHOU
IIOBEPXHOCTH, IPEJCKA3AHNE 3EMIIETPSCEHUM.



TexHoONOrMA: JMHUM DBIEKTpPOIEpenad, TIEHEpaTOp IIEPEMEHHOIO0 TOKa, 3IIEKTPOJBHUIaTElb,
WHAYKIMOHHAs Te4yb, pajap, paJuoONpUEMHHUK, TEJIEeBU30p, aHTeHHa, Ttenedon, CBY-meus,
IIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

¥Yriay0JieHHblii YPOBEHD

[HosicuuTeIbHASA 3aNIMCKA

[IporpamMma mo ¢u3uke Ha YpOBHE CpeHero ooiiero odpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH -M TPeOOBAaHUN K pe3yabTaraM OCBOCHHS OCHOBHOM 0OO0pa3oBaTeIbHON INPOrpaMMBbl,
npeacrarieHHbx B PI'OC COO, a Takxke ¢ yu€tom ¢eaepanbHOi pabodeit mporpaMMbl BOCIIUTAHHS U
Konnenuun mnpenogaBanusi ydeOHoro mnpenmera «®Pusumka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, pean3yoinux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[Iporpamma mo ¢u3uke ompenenser o0s3aTeNbHOE MPEIMETHOE COAEp)KaHUE, YCTAHABIMBAET
PEKOMEHIyeMYIO TOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM M pa3/elioB y4yeOHOro mpeamera ¢ yu4éTom
MEXIIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tmpolecca, BO3PACTHBIX
ocobeHHocTeil obyvaromuxcs. [Iporpamma no ¢usuke na€r npeacraBieHHE O LENAX, COJIEP)KaHUU,
o0meit crpareruu 00ydeHus], BOCIIUTAHUS U Pa3BUTHS 00yUYarOIIUXCsI CPEACTBAMH YI€OHOTO TpeaMeTa
«Du3nkay Ha YriIyoJIEHHOM YpOBHE.

N3yyenne kypca ¢Qusuku yriayOn€HHOro YpOBHsS IO3BOJIIET  peaiv30BaTh  3ajauud
npodeccHoHaNbHOM OpUEHTAIMM, HAINPABICHO HA CO3JaHUE YCIOBHM MJii TMPOSBICHUS CBOMX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaKJIbIM 00y4YaroIIMMCsl, KOTOPble HEOOXOUMBI JIs
MPOJOJKEHHsT 00pa3oBaHMsl B OpraHu3alusix MpodecCHOHATHROr0 O00pa3oBaHMs MO Pa3IUYHBIM
(U3NKO-TEXHUYECKUM U HHKCHEPHBIM CIICIIHATEHOCTSIM.

B nporpamme no ¢usmuke onpenensroTcs miaHupyeMble pe3ylbTaThl OCBOCHHS Kypca (DHU3UKHU Ha
yYpOBHE cpefaHero oobmiero oOpa3oBaHMs: JIMYHOCTHBIE, METAlpeAMETHbIE, IIpeIMEeTHble (Ha
yriayonéHHoM ypoBHe). HayuHo-meTomonorudeckoid OCHOBOWM Juisi pa3paboTku TpeOoBaHUU K
JIMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM Pe3yJIbTaTaM 00yUaroLIMXCsl, OCBOMBIIUX IIPOrpaMmy
1o (hU3KKe Ha YPOBHE CpeTHEro oo1ero oopa3oBaHus Ha yriIyOJIIEHHOM YpOBHE, SBISIETCS CUCTEMHO-
NeSITeIbHOCTHBIN MOIXO/.

IIporpamma 10 (U3UKE MPeroCTaBIseT BO3MOXKHOCTH JJI pealu3alliil  pasIn4yHbIX
METOJIMYECKUX MOJXOJ0B K IMpernoJaBaHU0 (U3MKK Ha YriIyOJEéHHOM YpOBHE MpHU YCIOBHH
COXpaHEeHMs 00513aTeIbHOM YacTH CO/IepIKaHUs Kypca.

OO0mue xapakTepucTHKU Y4eOHOT0 MpeaMeTa

dusnka Kak Hayka o HaubOosiee OOIIMX 3aKOHAX MPHUPOBI, BBICTYNAs B KauecTBE yueOHOTo
IpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ] B CHUCTEMY 3HaHUH 00 OKpY)KaloIleM MUpE.
[IkonbHBIA Kypc (PU3MKH - CUCTEMOOOPA3YIOUIMHA AJIi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJIMETOB,
MIOCKOJIbKY (DHM3MUECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SBJIEHUM, H3YyYaeMbIX XHUMHEH,
Ouosiorueit, ¢usnueckoir reorpadueir m actpoHomuen. lcmonb3oBaHue M aKTUBHOE MPHUMEHEHHE
(bu3NYECKUX 3HAHUN OINpPENEINIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe
OHEPreTUKH, TPAHCIOpPTa, OCBOCHMSI KOCMOCA, IIOJYy4YEHHMS HOBBIX MAaTE€pHAIIOB C 3aJaHHBIMU
cBoiicTtBamu. M3yueHue (puU3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa o0ydaromerocs, B (GOpMupoBaHHE YMEHHI NMPUMEHATh HAYYHbIH METO/ MO3HAHUS PU
BBITIOJTHEHUHM UMH Y4EOHBIX HCCIIEI0BaHUH.

B ocHOBy kypca ¢u3uku Ha ypoBHE cpenHero oOIero oOpa3oBaHHs IOJIOKEH PsJl UIACH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOEHUSI.

Wnes nenoctHocTH. B COOTBETCTBMM € HEW Kype SBJISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT Marepuall M3 BCEX pa3leloB (U3MKH, BKIIOYAET KaK BONPOCHl KJIACCHYECKOHM, Tak H
COBPEMEHHO! (PU3UKH.

Wnes renepanuzaunuu. B cooTBeTcTBHM ¢ Hell Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBiseTcss GOpMHPOBAHUE MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJeE.

WNnes rymanuTtapusanuu. Peanuzanus uaed INpeAnosnaracT HCIOJIb30BaHUE TI'yMaHUTapHOTO
noTeHuana (GU3NYECKO HAyKH, OCMBICICHUE CBA3M pa3BUTUS (U3UKU C PAa3BUTHUEM OOILECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTUYECKUMU TPOOIEMaMH.



WNnes mpuknagHoit HampasieHHOCTH. Kypc ¢usuku yrayOna€HHOTO ypOBHS MpeaIoyiaract
3HAaKOMCTBO C IIMPOKUM KPYI'OM TEXHMYECKHX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YyUEHHBIX TEOpUi
u 3akoHOB. IIpum 3TOM paccMaTpuBarOTCS Ha ypOBHE OOLIMX MPEACTABICHUI U COBpEMEHHBIE
TEXHUYECKHE YCTPOICTBA, M TEXHOJIOTHH.

WUnes oxonmormsanuu — peanu3yeTcss IOCPEJICTBOM  BBEACHUS OSJIEMEHTOB  COJEpKaHus,
MOCBALIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C PA3BUTHEM TEXHUKHU
U TEXHOJOTuH, a TaKkxke OOCYKIeHUs Mpo0JieM paluOHAIBLHOTO MPUPOJIONOIL30BAaHUS U
HKOJIOTUYECKOM O€30MacHOCTH.

OcBoeHue coaepKaHHsl MPOrpaMmbl MO (U3UKE CTPOUTCA Ha MPHUHIMIIAX CHUCTEMHO-
NesTeNIbHOCTHOTO noxoa. /st pusuku peanuzanus STUX MPUHLIUIIOB Oa3UpyeTcsl Ha UCTIOIb30BAHUH
CaMOCTOSITENTLHOT'O SKCIIEPUMEHTA KaK MOCTOSHHO JIeHcTBYyIomIEro dakropa yuedHoro mpouecca. Js
yrayOn€HHOTO YpOBHA — O9TO CHCTEMa CaMOCTOATEIbHOTO YYEHHYECKOrO OSKCIIEPUMEHTA,
BKJTIOYAOIIETO (PpOHTAIBHBIC YUCHHUECKHE OIBITHI IIPU W3YYE€HHH HOBOTO MarepHaia, 1abopaTopHbIe
paboTel U paboThl mpakTHKyma. [Ipu STOM BO3MOXKHBI JBa cHocoba peanu3anuu (PU3NIECKOro
NpakTUKyMa. B mepBoM ciydae mpakTukyMm mpoBoautcs aubo B konue 10 u 11 xmaccos, mubo mocne
MIEPBOrO ¥ BTOPOTO MOJYTOJUil B KXKIOM M3 3TUX KiaccoB. BTopoii cmocod — 3To uHTEerpanus padot
MPaKTUKyMa B CHUCTEMY JIa0OpaTOPHBIX paboT, KOTOPBIE MPOBOISATCS B MPOIECCEe M3YYCHUS pas3ziera
(temsr). [Ipu 3TOM nog paboTamu MpakTUKyMa MOHUMAETCS CAMOCTOSITENILHOE UCCIIeI0BAaHUE, KOTOPOE
MIPOBOMTCS 110 PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BUAA O€3 MOIMIArOBON HHCTPYKIIHH.

B mporpamMMe mo ¢usmke cucremMa YYEHHMUECKOTO SKCIEpHUMEHTa, JabopaTOpHBIX padoT u
MPaKTUKyMa TPEICTaBlieHa C€IUHBIM IEepeYHeM. BBIOOp TeMaTHKH A 3TUX BHJOB YYEHHYECKHX
MPAKTUYECKUX pPA0OT OCYIIECTBISAETCS YYaCTHUKaMU 0O0pa30oBaTENbHOTO MpoIllecca HCXOIs U3
OCOOCHHOCTEH IOYpPOYHOrO IUIAHMPOBAHWS W OCHameHws KkaOuHera ¢msuku. Ilpu 3TOM
o0ecrnieunBaeTcs OBIAJICHUE O0YYAIOIIMMHCS YMEHUSMU IPOBOAUTD MPSIMbIE M KOCBEHHBIE H3MEPEHUS,
WCCIIC/IOBAHMSI 3aBUCUMOCTEH (M3WYECKMX BEIMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MIPEIJIOKEHHBIX TUIIOTE3.

Bosbioe BHMMaHUe yIeisieTcsl pEIIeHUIO pacu€THBIX M KauyeCTBEHHBIX 3anad. [Ipm sTtoMm mmst
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCA 3a7aud C SBHO 33/IaHHOM U HESIBHO 3aJaHHON (PU3NYECKOM
MO/IEINIBIO, TIO3BOJISFOIIME MTPUMEHSTh U3Y4YEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3ziera
Kypca, Tak M MHTErpUpys NpPUMEHEHHE 3HaHUM M3 paszHbIX pa3jenoB. [ KauecTBEHHBIX 3aday
MIPUOPUTETOM SIBIISIOTCS 3aJlaHMsI Ha 00BICHEHHE/TIpEeICKa3aHue MPOTeKaHUsd (QU3NIECKUX SBICHUHA U
IPOIIECCOB B OKpYKalOLIEH >Xu3HU, TpeOyrouue BblOOpa (QHU3MUECKOM MoOJenu A CHUTyaluu
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmMu GPI'OC COO k MaTepualbHO- TEXHHUYECKOMY 00ECTIeYeHHUI0
y4eOHOro mporecca Kype (GU3UKH YriIyOJIEHHOTO YPOBHSI Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
JOJDKEH M3Yy4aTbCsl B YCIOBUSX MpeIMETHOro kabuHera. B kaOuHere (U3MKM JOKHO OBITH
HeoOxouMoe J1abopaTopHOEe 000pyIOBaHUE ISl BBHIIOJHEHUS YKa3aHHBIX B Iporpamme o (usmuke
YYCHHUYECKUX OIBITOB, J1a0OPATOPHBIX PabOT M pabOT MPAaKTUKyMa, a TaKXKe JIEeMOHCTPallMOHHOE
o0opyaoBaHue.

JleMOHCTpallMOHHOE 000pyA0BaHie (POpMUPYETCS B COOTBETCTBUU € MPUHLIUIIOM MUHUMAJIbHON
JOCTAaTOYHOCTH M O0ECMEUMBACT MMOCTAHOBKY MEPEYHCICHHBIX B MPOTpaMMe MO (QHU3UKE KITFOUEBBIX
JIeMOHCTpAlMi  JUI HWCCIEAOBAHUS M3y4aeMbIX SBJICHMA W MPOIECCOB, OSMIUPUYECKHX U
(byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHHE AJsl YYCHMUYECKHX IMPaKTHUECKUX paboT (GopMHpyeTcs B BHIE
TEMAaTHYECKHX KOMIUIEKTOB U 00ECIEUNBACTCS B pacd€Te OJHOTO KOMIUIEKTAa Ha JABYX OOyYarOIIAXCS.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOro OOOpYIOBAaHUS JIOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCTIOJIb30BaHUM aHAIOTOBBIX M IUQPPOBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX J1JAOOPATOPHil.

Hean u3yyeHust yaeOHOro npeamera

OCHOBHBIMU LIENSAMU U3y4eHHs! (PU3UKHU B 001eM 00pa30BaHUU SIBISIOTCA:

— ¢opMupoBaHHE MHTEpeca M CTPEMJICHHS OOydJalomuXcs K HAyYHOMY H3YYEHHIO HPHUPOJIHI,
pa3BUTHE NX UHTEIUIEKTYaJIbHBIX H TBOPYECKHX CIIOCOOHOCTEHA;



— pa3BUTHE MpPEACTaBIEHUI O HAydHOM METOAE TO3HaHus U  (opMupoBaHHe
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLIUM SIBIICHHSIM;

— (opMHUpOBaHME HAYYHOTO MHMPOBO33pEHHMs KaK pe3yiabTara HU3YyYeHHs OCHOB CTPOCHHS
MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (PH3HKH;

— (opMuUpOBaHHE YMEHMH OOBSCHATH SBJIEHHS C HCIOJIb30BAHUMEM (DU3MUECKUX 3HAHUHA U
Hay4HBIX JOKa3aTEeIbCTB;

— (opMupoBaHHE MPEICTABICHUA O POy (UBKUKU JUI Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

— pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cepax Oynymeidl mnpodeccuoHanIbHON
NEsITeNbHOCTH, CB3aHHBIX C (PM3UKON, OATOTOBKA K AaJbHEHIIEMY 00Y4YEHHUIO B ’TOM HaIIPABICHUU.

JIOCTIKEHHE ATUX LieIel 00ecreunBaeTCsl PelCHHEM CIIEAYIOMINX 3a/1a4 B MPOLIECCEe U3YyUEHUS
Kypca (pU3MKU Ha YPOBHE CPEAHEro 00I1ero oopa3oBaHusL:

— mpuoOpeTeHue CHCTeMBbl 3HaHMKH 00 OO0mUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKJIIOYAs MEXAHMKY, MOJIEKYJSIPHYIO (U3UKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPOPUUKH;

— (opMuUpOBaHME YMEHUH MPUMEHATh TEOPETUUYECKHUE 3HAHUA U1 OOBACHEHUS (PU3MUYECKUX
SIBJICHUH B IPUPOAE U IS IPUHATHUS PAKTUUECKUX PELICHUN B IIOBCEAHEBHOM KHU3HH;

— OCBOEGHHE CHOCOOOB pEHICHUs PAa3IUYHBIX 3a7ad C SIBHO 33aJaHHON (PH3HUYECKOW MOJIEINBIO,
3a7a4d, TOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHHE (PU3MUECKOW MOJENH, COOTBETCTBYIOIIECH
YCJIOBHSM 33J1a4M, B TOM YHCJIE 3a]]a4 MH)KEHEPHOI0 XapaKTepa;

— TOHMMaHWE (U3NYECKHX OCHOB U TPHUHIMUIIOB JIEHCTBHA TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

— OBJIQJICHUE METOJaMHU CaMOCTOSITEJIbHOIO IIJIAHMPOBAHUS W IPOBEACHUS (PU3MUECKUX
HKCHEPUMEHTOB, AaHalM3a M HUHTepHpeTanuud HHGPOpPMAlMM, OIpPEIeNIeHUs]  JIOCTOBEPHOCTH
MOJTyYEHHOTO PE3ybTaTa;

— CO3/laHue YCJOBUM [UIsl Pa3BUTHUS YMEHMH IPOEKTHO-MCCIEI0BATENbCKON, TBOPYECKOM
NesTeNbHOCTH;

— pa3BUTHE UHTEpeca K chepam mpoPecCHOHAIBHON e TETFHOCTH, CBI3aHHOU ¢ (DU3UKOMA.

MecTo yueOHOIro npeamMera B yueOHOM IJIaHe

O6miee unciio yacoB Juist uzydeHus: pusnuku (yriayOnaeHHbI ypoBeHb) - 340 vacos: B 10 kiacce -
170 gacos (5 yacoB B Henento), B 11 kmacce - 170 yacoB (5 yacoB B HEJEINIO).

[Ipennaraemelii B mporpamMmme mo (Qu3uKe IMepedeHb JabOpaTOpHBIX U TNMPAKTUYECKUX padoT
SBIISICTCS PEKOMEHJIOBAHHBIM, YUUTENb JieJaeT BbIOOp MpoBeleHUs 1a00paTOPHBIX PabOT U OMBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.

Ilnanupyemble pe3yJbTaThl H3y4YeHHsI Y4eOHOT0 IpeMeTa

OcBoenne yueOHoro mpenmera «®usuka» Ha YypOBHE cpeaHero oOmero o0Opa3oBaHUsS
(yrnyOneHHBId  ypOBEHb) JIOJDKHO  OOECMEYUTh  JIOCTHIXKEHUE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEbHBIX Pe3yIbTaTOB.

JInyHoOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHoro mnpeamera «Dusuka» TOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOE€XKIECHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOIO OOILIECTBA, PACIIUPEHUE KU3HEHHOTO
OMBITa M ONBITA ACATENIBHOCTH B MPOLECCE pPEaau3alli OCHOBHBIX HANpPAaBICHWHW BOCHUTATEIBHOU
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaXkJaHCKOTO BOCITUTAHHUS:

— c(hOpPMHPOBAHHOCTh  TPAKJAHCKOM  TO3MLUMU  OOydaromierocs Kak  aKTUBHOTO U
OTBETCTBEHHOT0 YJIEHa POCCHUICKOT0 OOIIECTBa;

— MPUHATHE TPAJAULUOHHBIX 00IIEYeTOBEUECKUX T'YMaHUCTUYECKUX

— U JIEMOKPAaTUYECKHUX LIEHHOCTEM;

— TOTOBHOCTb BECTH COBMECTHYIO [E€ATEIBHOCTh B HHTEpPECax TIPaKAaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHU3aly;



— yMeHHE B3auMOJIEHCTBOBATh C COLUATbHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (QYHKIUSIMU
Y Ha3HAUYCHUEM;

— TOTOBHOCTb K T'YMaHUTApHOHN U BOJIOHTEPCKOM JCATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIMUTAHUS:

— c(opMHpPOBAaHHOCTH POCCHICKOM Tpa)IaHCKOW HJIEHTUYHOCTH, MATPUOTH3MA; IIEHHOCTHOE
OTHOIIIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM, JIOCTHXKEHUSIM

— POCCHICKHMX YYEHBIX B 00J1aCTU (PU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

— c(opMHpOBaHHOCT, HPABCTBEHHOTO CO3HAHUS, ATHYECKOrO TIOBEIACHHS; CIIOCOOHOCTH
OLICHHUBATh CUTYaIIMIO U TPUHUMATh OCO3HAHHBIE

— pEUICHUs, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NeSITeIbHOCTH YU4EHOTO;

— OCO3HaHWE JTUYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOMYHBOTO Oy IyIIEro;

4) 5CTETHYECKOr0 BOCIIMTAHMS:

— OCTETHYECKOE OTHOUICHHE K MHpPY, BKJIIOYas ICTETUKY HAy4YHOIO TBOPYECTBA, MPHUCYIIETO
¢busnueckoil HayKe;

5) Tpy10BOro BOCIIUTAHUS:

— HHTEepec K pa3Nu4HbIM chepaM npodeccuoHANbHON AeITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3uKol W TEXHUKOH, YMEHHE COBepIlaTh OCO3HAaHHBIM BBIOOp Oynymed npodeccun u
peaIn30BBIBATH COOCTBEHHBIC KIU3HECHHBIC TUTAHEI;

— TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa3oBaHHMIO B 00JacTH (U3MKHA Ha
MPOTSHKEHUH BCEU KU3HU;

6) PKOJOTHYECKOTO BOCIIUTAHHMSL:

— c(opMHpPOBAaHHOCTH HKOJIOTUYECKON KYJIbTYpPBl, OCO3HAHHE TJI00AIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

— IUIAHUPOBAHME M OCYLIECTBIICHUE JICCTBHUI B OKPYKAOLIEH CpEle HA OCHOBE 3HAHUS LICJIEH
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

— Pacmupenue omnbiTa ASSITETFHOCTUA KOIOTUYECKOW HAMIPABIEHHOCTH HAa OCHOBE MMEIOIINXCS
3HaHUU 10 (pU3HKe;

7) EHHOCTH HAYYHOT'O MO3HAHUS:

— chopMHEpOBaHHOCTE MHPOBO33PECHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nuecKoil HayKu;

— OCO3HaHHE IEHHOCTH HAay4HOH IesATeNbHOCTH, TOTOBHOCTh B MpOIlECCe M3Y4YeHHs (U3UKU
OCYIIIECTBISTh MPOEKTHYIO M UCCIIEI0BATENbCKYIO ESTENBHOCTh HHINBUYaIbHO U B TPYIIIIE.

B mpomecce noCTHX)EHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI MO (HU3UKE IS
YPOBHSI CpelHero ooOImero o0pa3oBaHUA Yy OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, TPeoJaralomuii chOpMUPOBAHHOCTD:

— CaMOCO3HaHHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJIETh HAMPABJICHHS pa3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

— caMOperyJIUpPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHHUE, CITOCOOHOCTh QIANTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM M IPOSIBIIATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPCHHEH MOTHBAIMK, BKJIIOYAIOIICH CTPEeMJICHHE K JIOCTIDKCHUIO IIEIM W YCIeXy,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJISI H3 CBOUX BO3MOYKHOCTEH;

— OMIIATUH, BKIIOYAIOMICH CIOCOOHOCTh TMOHUMAaTh JMOIMOHAIBLHOE COCTOSIHHE JIPYTHX,
VYUTHIBATh €T0 MPH OCYIIESCTBICHUH OOIIEHUS, CITOCOOHOCTh K COUYBCTBHUIO U COIEPEIKUBAHUIO,

— COIIMANIbHBIX HABHIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAMBATH OTHOIIEHUS C JIPYTUMU
TOIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MeranpeaMeTHble Pe3yJabTaThbl OCBOCHHS TPOTPAMMBI CPEIHEr0 O0O0Iero oOpa3oBaHUs
JOTKHBI OTPaXKaTh:

OgyaieHre YHUBEPCATBHBIMU TI03HABATEIILHBIMH JCHCTBUSIMHU:

1) 6a30BbIE JIOTHUYECKUE ICHCTBHUS,



— CaMOCTOATENIbHO (OpPMYyITUpOBaTh W aKTyaIM3HpPOBaTh TpolieMy, paccMaTpuBaTh o€
BCECTOPOHHE;

— ONpEeACNSATh WENH JeSATEIbHOCTH, 3aJaBaTh IMapaMeTpbl M KPUTEPHH HUX JIOCTHUIKCHUS,
BBISIBJSITh 3aKOHOMEPHOCTH U IIPOTHBOPEUHSI B pACCMATPUBAEMbIX (PM3UUCCKHX SBICHHSX;

— pa3pabarhiBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMCIOIIUXCS MAaTCPUAIBHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

— BHOCHTh KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3yJbTATOB LEISM,
OLICHUBATh PUCKU IOCIEIICTBUI ICSTEIBHOCTH;

— KOOpJMHUPOBaTh M BHINOJHATH pabOTy B YCIOBUSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

— Ppa3BUBaTh KPEATHBHOE MBIILJICHUE [TPU PEIICHUU )KU3HCHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIIEI0OBATEIbCKHE ICHCTBU:

— BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KJIFOUEBBIMH MOHATHSIMHU M METOJIAaMH (PU3HMUYECKOI HAYKH;

— BJAJETh HaBBIKAMHM Y4eOHO-HMCCIIEOBATEIBCKON M MPOEKTHOM JAEATEIIFHOCTH B 00JacTh
¢u3nKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB pEUICHHS 3a/1ad
(U3NYECKOTO CO/IePKAHUS, TPUMEHEHHIO Pa3IMYHbIX METOOB TIO3HAHUS;

— OCYILECTBIISATh pA3IM4YHBbIE BHJBI JCATEIHHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIIPETAINH, TPEOOPA30BAHHUI0 U PUMECHEHHIO B PA3JIMYHBIX YYCOHBIX CHUTYallUsX, B TOM YHCJIC
MIPU CO3JIaHUH YUCOHBIX TIPOCKTOB B 00JIACTH (DU3UKH;

— BBIBJIATH IPUYMHHO-CIICJICTBCHHBIC CBSA3M M aKTYaJIM3UPOBATH 33]a4y, BBIJIBUTATh TUIIOTE3Y
e€ pelleH s, HaXOUTh apTYMEHTHI JIJIsl JI0Ka3aTeIbCTBA CBOMX YTBEPIKACHUM, 3a1aBaTh MapaMeTphl 1
KPUTEPHH PELICHHUS;

— aQHAJIM3MPOBAThH IMOJIyYCHHBIC B XOJIC PEICHMS 33Jaull Pe3yJbTaThl, KDUTUYCCKU OLICHHBAThH
UX JIOCTOBEPHOCTH, IPOTHO3MPOBATh U3MCHEHHE B HOBBIX YCIIOBHSIX;

— CTaBUTh M (OPMYJIMPOBATH COOCTBCHHBIC 3aJa4dl B 00pa30BaTEIbHOI JEATEIILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (DU3HKH;

— J1aBaTh OLICHKY HOBBIM CHUTYAIIHSIM, OLICHUBATh IIPHOOPETEHHBIH OIBIT;

— YMETb IEPEHOCUTH 3HaHUSI 1O (PU3HMKE B IPAKTHYECKYIO 00J1aCTh JKU3HEISSTEIbHOCTH;

— YMEThb MHTETPUpPOBATh 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00JacTeil; BBIABUTATh HOBBIC HJICH,
npeajaraTb OpUTHHAIBHBIE TOAXOABI M PELICHHs; CTaBUTh NPOOJEMbI M 33/a4d, JOMYCKAroIue
ATbTEPHATUBHBIC PEIICHHUSI.

3) pabota ¢ undopmarmeii:

— BJI3JICTh HABBIKAMU MOJYYeHUs HH(opManuu (U3UYECKOTO COJCpPIKAHHUS M3 HCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYHIECTBISATH IMOUCK, aHAJIH3, CHCTEMATU3AIIMI0 M HHTEPIIPETAIIUIO
MH(OPMAIMY Pa3INYHBIX BUIOB U (HOPM MPEACTaBICHHS;

— OLCHHMBATh JOCTOBEPHOCTh HH(OPMAIINH;

— HCIIONIb30BaTh CPECTBA MH(POPMAIIMOHHBIX M KOMMYHUKAI[HOHHBIX TEXHOJIOTHI B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX ¥ OPraHM3al[MOHHBIX 3a7a4 C COOJIOJeHHEM TpeOOBaHUil
OPrOHOMHKH, TEXHUKU O€30MacHOCTH, TUTUEHBI, PeCypcoCcOepeKeH s, TIPABOBBIX M ATUYECKUX HOPM,
HOpM HHGOPMAIIMOHHON 0€30TTaCHOCTH;

— CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACPKAHHS B PA3IMYHBIX opMaTax ¢ y4éToOM Ha3HAYCHUS
uHpOpMAIlMM W IIeJICBOM  ayaUTOpWH, BBIOMpas ONTHMAIbHYIO (OpMY TIPEICTABICHUS U
BU3YaITH3aLUH.

OBnajieHHe YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMH JICHCTBUSIMHU:

1) oGieHwue:

— OCYIIECTBIISATH OOIICHNE HA YpOKaxX (PM3WKH M BO BHE-YPOUHOU JEATEILHOCTH; PAcIlO3HABATH
NPEANOCHUTKH KOHQIMKTHBIX CHTYallMii W CMSArYaTh KOH(IUKTHI, pa3BEPHYTO M JIOTHYHO H3JIaraTh
CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) COBMECTHasI ICATSIbHOCTb:

— TIOHMMaTh W HCIOJb30BaTh NPEHMYIIECTBA KOMAHIHOH W WHIMBHIYaJbHOH pabOTHI;
BBIOMpATh TEMATUKY W METO/bI COBMECTHBIX JCHCTBHI C y4ETOM OOLIMX MHTEPECOB, U BO3MOXKHOCTEH
Ka)X/IOTO WIeHa KOJUIEKTHBA;



— MPUHUMATDH LEIH COBMECTHOM JIEATENbHOCTH, OPTaHU30BBIBATH M KOOPAUHUPOBAThH JACUCTBUS
1o €€ JIOCTH)KEHUIO: COCTaBJIATh IJIaH JNEHCTBUI, paclpenesTh poju ¢ yuéTOM MHEHHUI YyYacCTHUKOB,
00CYXKIaTh pe3yNbTaThl COBMECTHOU PabOTHI;

— OIICHMBATh KaueCTBO CBOETO BKJIAJa U Ka)XJ0r0 YYacTHHKA KOMaHJbl B OOLIUI pe3yNbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

— Ipeajaratb HOBBIE IIPOEKTHI, OLIEHWBATh WJIEM C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

— OCYUIECTBJIATH O3UTHUBHOE CTPATETUUYECKOE MMOBECHUE B PA3JIIMYHBIX CUTYAIUSX, IPOSBIIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

1) camoopranu3anus:

— CaMOCTOSITENIFHO OCYHIECTBIISATH I103HABATEIbHYIO MACATEIBHOCTh B OOJIACTH (DHU3UKU H
aCTPOHOMMH, BBISIBIISTH IPOOJIEMBI, CTAaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 33/1a4H;

— CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEHICHHUS PacuYE€THBIX M KAYeCTBEHHBIX 3ajad, ILUIaH
BBITTOJIHEHUS TIPAKTUYECKON pabOTHI ¢ yUYETOM UMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH H
MPEATOYTEHHI;

— JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

— pacliupsATh paMKd Yy4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX IIPEANIOYTEHUM; Jenarh
OCO3HAaHHBIN BBIOOP, ApIryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELLECHHUE;

— OLICHUBATh MPUOOPETEHHBIN OMBIT;

— cmocoOCTBOBaTh ()OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIIMU B 00JacTU (PU3UKU, MTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

— JaBaTh OIIEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTh KOPPEKTHUBBI B JESTENBbHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

— BJAJETh HaBBIKAMH MO3HABATEIILHONW pe(IIEeKCHU KaK OCO3HAHUSI COBEPINAEMBIX NEHCTBHIA U
MBICIUTENIbHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

— HCHOJb30BaTh NPUEMBI pedIeKCHUN IS OLEHKH CUTYaIH, BbIOOpa BEPHOI'O PELICHNUS;

— OLCHUBATh PUCKM U CBOEBPEMEHHO NPUHUMATh PELICHMS] MO0 MX CHUKEHMIO; MPUHUMATH
MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB AEATEIbHOCTH;

3) mpuHsTHE CEOSI U IPYTHX:

— IpUHUMAThH ce0sl, TOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;

— IPUHUMATh MOTUBBI U PTyMEHTHI IPYTUX MIPHU aHAIN3€ PE3yIbTaTOB AESITEIbHOCTH;

— TMpHU3HaBaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKY.

[IpenMeTHble pe3ynbTaThl OCBOEHHUsS IMporpamMmbl Mo ¢usuke. B mpoliecce m3ydeHus Kypca
¢u3uku yrnyonenHoro ypoHs B 10 kiacce o0y4aromuiicss Hay4uTCs:

— TIOHUMAaTh poJib (U3UKH B SKOHOMHUYECKOH, TEXHOJIOTMUYECKOM, 3KOJIOTUYECKON, COLUaTbHON
U STHYECKON cdepax AeATeIbHOCTH 4YeNIOBEKa, POjb M MECTO (U3MKU B COBPEMEHHOM Hay4dHOMH
KapTHHE MUpPA, 3HAU€HHE ONMMCATEeNIbHON, CUCTEMaTU3UpYIOLIel, 00BICHUTENIbHON U MPOTHOCTUYECKOM
GbyHKIUN QU3MYecKol TEOpUH - MEXAaHUKH, MOJIEKYJISpHOM (U3MKKM M TEepMOJMHAMHKH, pOJIb
¢duznveckoii Teopuu B HopMUPOBAHUH MTPEACTABICHUN O (PU3NUECKON KapTUHE MUPA;

— pasnuyarh YCIOBUS NPUMEHHUMOCTH Mojiened (U3MYECKUX Tel M MPOLECCOB (SIBICHUMN):
MHepIUalbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEJIO, MaTepHalibHas TOYKA, PABHOYCKOPEHHOE
JBIDKEHHE, CBOOOJHOE TMajeHue, aOCONIOTHO ympyras nedopmarus, aOCOMIOTHO YIpyroe u
a0COJIIOTHO HEYIPYToe CTOJKHOBEHHUS, MOJIENH Ia3a, JKUAKOCTH U TBEPJOTO (KPUCTAIIIMUECKOTr0) Tea,
WJICATTbHBIN a3, TOUCYHbIN 3apsil, OJJTHOPOJIHOE SIEKTPUUECKOE TOJIE;

— pa3nuyarh yciaoBUsA (IpaHMIBI, 00JIACTH) MPUMEHUMOCTH (U3WYECKUX 3aKOHOB, MOHUMATh
BceoOIMi XapakTep (GyHAAMEHTAIbHBIX 3aKOHOB M OrPAaHMYEHHOCTh MCIOJIB30BAHUSA YaCTHBIX
3aKOHOB;

— QHATU3UPOBaTh U OOBACHATH MEXAHWYECKHE INPOLIECCHl M SIBJICHUSA, MCIIONB3Ys OCHOBHBIE
MOJIOKEHUSI M 3aKOHbl MEXaHMKH (OTHOCHTEIBHOCTh MEXAHHMYECKOTO JBMIXKEHHUS, (HOpMYJIbl
KMHEMAaTUKH PaBHOYCKOPEHHOTO JBIKEHHs, IpeoOpa3oBaHus [amwies jis  CKOpPOCTH U
IepeMeleHus, 3akoHbl HBIOTOHA, NPUHIUI OTHOCUTEIBHOCTH ['amumiies, 3aKOH BCEMHUPHOIO



TATOTEHHUS, 3aKOHbl COXPAHEHUS HMMIYJIbCa W MEXaHWYECKOW HHEpPruH, CBsA3b pabOThl CHIIBI C
U3MEHEHUEM MEXAHWYECKOW SHEPrUM, YCIOBHUS PAaBHOBECHS TBEPAOIO TENa), IPU 3TOM HCIIOJIb30BAThH
MaTEeMaTHYeCKOe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHSI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB:
npeoOpazoBanuii ['anuiesi, BTOpOTo U TPeThero 3aKk0HOB HpIOTOHA, 3aKOHOB COXPAHECHUS UMITYJIbCa U
MEXaHUYECKOM IHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

— aHATM3MPOBaTh M OOBSICHATH TEIUIOBBIE MPOIECCHI M SBJICHUS, HCIOJIb3YsSd OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYIAPHO-KMHETHYECKOW TEOPUHM U 3aKOHBI  MOJIGKYJISApHOH  (QU3UKH U
TEPMOJUHAMUKH (CBSI3b JIaBJICHHS HI€aJIbHOTO raza co CpelHel KMHETUYECKOW SHeprueil TerioBOro
JBIKECHUS Y KOHLICHTPALIMEHW €ro MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEAHEN KUHETUYECKON
SHEpPIruel TEIIOBOr0 JIBUKEHMSI €ro0 4YacTHUll, CBS3b JABJIECHUSA HICAIBHOIO ra3a ¢ KOHIEHTpalHeu
MOJIEKYJI M €r0 TEMIIEpaTypoil, ypaBHeEHNE MenaeneeBa-KnanepoHna, epBbiid 3aKOH TEPMOJIMHAMUKH,
3aKOH COXPAaHEHHUs SHEPTruu B TEIUIOBBIX MpoIleccax), MPU STOM HCIHOJIb30BaTh MaTeMaTH4ECKOe
BBIPAKCHME 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHEeHHs Menneneesa-KnaneipoHa;

— aHaJIM3UPOBATh U OOBACHATH DJIEKTPUUECKUE SIBICHHS, UCIOIB3YSl OCHOBHBIC MOJOXKEHHUS U
3aKOHBI  AJEKTPOAMHAMUKH (3aKOH COXpaHEHHsS JJIEKTpUYecKoro 3apsga, 3akoH Kymona,
MIOTEHIMAIBHOCTD IEKTPOCTATUYECKOIO TOJIsA, PUHIKII CYNEPIO3ULIMM JIEKTPUYECKUX MOJIEH, ITPU
3TOM yKa3blBas YCIOBUS MPUMEHMMOCTH 3akoHa KynoHa, a Takke MpPaKTUYECKH BaKHbBIC
COOTHOLIEHMS: 3aKOHbI OMa A y4yacTKa LeNu M JJi1 3aMKHYTOH 3JIEKTPUYECKOW LEeNH, 3aKOH
Jxxoyns-Jlenua, npasuna Kupxroda, 3akonsr @apajes Ais 2JIEKTPOIn3a);

— ONHCHIBaTh (PU3MUYECKHE TPOLECCHl M SIBICHUS, WCIONB3Ysl BEIWYHHBL: TEpeMeIeHHe,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJN, CUJIA, MOMEHT CUJIBI, 1aBJICHUE, IOTEHIIHAJIbHAS
SHEpPrusi, KUHETUYECKas HHEeprusi, MexaHudeckas HSHEprusi, padoTa CHUIIbL, LIEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CUJla TAKECTH, CHJIA YIIPYTOCTH, CUJla TPEHUS, MOIHOCTb, YHEPTUsl B3aUMOJICUCTBUS TeNa
¢ 3emnéit BOMM3U €€ MOBEPXHOCTH, SHEPTUs yNPyrou nedopManuu mpyKUHbBI, KOIUYECTBO TEIIOTHI,
abcomoTHasi TeMmImeparypa Tena, paboTa B TEpMOJIWHAMHKE, BHYTPEHHSS DHEPTUs HACATBHOTO
OJTHOATOMHOTO Ta3a, paboTa WICAIbHOTO ra3a, OTHOCHTENbHAsl BIAXHOCTh BO31yXa, KOA(h(UIHEHT
IIOJIE3HOTO JIEUCTBUS MJEAJIBHOIO TEIUIOBOIO JABUIATElsd; JJIEKTPUUYECKOE I10JI€, HAINPSKEHHOCTh
3NEKTPUYECKOTO IOJIs, HAPSKEHHOCTD MOJISI TOUEYHOTO 3apsiia WK 3apsyKEHHOTO 11apa B BAKyyMe U
B JIMDJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHIMAIOB, JIEKTPOABUKYIIAS
CUJa, CUJIa TOKAa, HAIPsHKEHUE, MOILMHOCTb TOKA, JJIEKTPUYECKas EMKOCTh IUIOCKOrO0 KOHJAEHCATOpa,
CONPOTUBIICHUE YYacCTKa LENU C IIOCJIEN0BATEIbHBIM M IAPAUICIbHBIM COCIMHEHHEM DPE3UCTOPOB,
JHEPTHUs DIEKTPUYECKOTO OIS KOHAECHCATOPa;

— OOBACHATH OCOOEHHOCTH MPOTEKaHWs (PU3MUECKUX SIBICHUN: MEXaHWYECKOE JABWKEHHUE,
TEIJIOBOE JIBUKEHHE YaCTHUIl BEIlECTBA, TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBUXKEHHUE, AUDPPy3us,
UCIIapeHue, KUIIEHWe U KOHJACHCAlUsA, IUIABIEHUE M  KPUCTAJUIM3alUsA, HaIPaBICHHOCTb
TEIIONEPEIauu, JIEKTPU3ALUS TN, SKBUITOTEHIUAIBHOCTh IIOBEPXHOCTH 3apsKEHHOTO POBOIHUKA;

— MNPOBOJUTH HCCJEIOBAHME 3aBHCUMOCTH OJHOW (PHU3MUECKOW BETUYMHBI OT JApPYroi ¢
UCMOJb30BAHUEM TNPSAMBIX H3MEPEHUH, NpU STOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHpOBATh
pe3ysbTaThl TOJYYEHHOM 3aBUCHUMOCTH (DM3MUYECKHUX BEJIMYMH B BUAE TIpadUKOB C Yy4ETOM
aOCOJIOTHBIX MOTPELIHOCTEH U3MEPEHUH, /ieaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIE0BaHMS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIMYMH, IPU ITOM BHIOMpATh ONTUMATbHBIN
METOJI U3MEPEHUs, OLICHUBATh aOCOIIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
U3MEPECHMU;

— NPOBOJUTH OIBITHI IO TPOBEPKE MPEUIOKEHHON THIIOTE3bl: IUIAHUPOBATH SKCIEPHUMEHT,
coOupaTh IKCIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJYyYEHHbIE PE3YJIbTaThl U JIENaTh BHIBOA
0 CTaryce MPeII0KEHHON TUIIOTE3H,

— co0mroaTh MpaBuiia 6€30MacHOro Tpyia MU MPOBEACHUN UCCIIEIOBAaHUM B paMKax y4yeOHOro
HKCHEPUMEHTa, NPAKTUKyMa U Yy4eOHO-HCCIeNOBATENbCKOM UM MPOEKTHOM JAEATeNbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

— pemarh pacy€THbIE 3a7ayyl C SBHO 33JJaHHOM M HESIBHO 3a/laHHON (PM3UYECKON MOJEIBIO: Ha
OCHOBAHMU aHAJIN3a YCIOBHsI 0OOCHOBBIBATh BBIOOP (hPM3NYECKON MOJIeNH, OTBEeUaroIeil TpeOOBaHUSIM
3a/lauM, MPUMEHITh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MUYECKUX TEOpUH Mpu
UCIIOJIB30BAHUM MATEMATUYECKUX METOMOB PEIICHUS 3aJad, IIPOBOJUTH PAcdy€Tbl Ha OCHOBAaHUU



UMEIOIUXCA NaHHBIX, aHAIU3UPOBATh PE3YJIBTaThl U KOPPEKTUPOBATH METOMABI PEIICHUS C YYETOM
IIOJIyYE€HHBIX PE3YyJIbTATOB;

— pelaTh KaueCTBEHHbIE 3a/1a4M, TpeOyolue NPUMEHEHNs 3HAHUI U3 pa3HbIX pa3JiesioB Kypca
¢Gu3uku, a TakkKe MHTErpallMd 3HAHUH M3 JAPYIMX HPEIMETOB €CTECTBEHHO-HAYYHOrO LHMKJIA:
BBICTPAaUBaTh JIOTMYECKYK LEMNOYKY pACCY)KIEHUH C HCIOJb30BAHUEM M3YUEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEN U (PU3MUECKUX SBJICHUM;

— HCMOJB30BAaTh TEOPETHYECKHE 3HAHMS /s OOBSCHEHHS OCHOBHBIX MPHUHIUIIOB PabOTHI
M3MEPUTENBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLECCOB;

— IPUBOAMUTH INPHUMEPHI BKJIAJa POCCUMCKHUX U 3apyOCKHBIX YUEHBIX-(DM3UKOB B Ppa3BUTHE
HayKH, B 00BACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

— aHaJIM3UpOBATh U OLIEHHWBATH IOCIEACTBUS OBITOBOM M NPOM3BOACTBEHHOW IESITEIBHOCTU
YeNlOBEKa, CBS3aHHOW C (DM3WYECKMMH TIPOIECCaMHU, C TO3HIMKA JKOJIOTUYECKOW Oe30MacHOCTH,
IPEICTAaBICHUM O PAlMOHAIBHOM IIPUPONONOIB30BAaHUHU, a TAaKKE pPa3yMHOM HCIOJb30BAHUU
JTOCTHKCHHUM HAYKU ¥ TEXHOJIOTUH JIJIsl TaTbHEHIIIEro pa3BUTHS YeTIOBEUECKOTr0 O0IIECTRa;

— IPUMEHATHh pa3jInyHble CcHocoObl paboTel ¢ HMHMOpMaleld (U3NYECKOTO COIEpKaHUs C
UCIOJb30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTHMH, MpPH 3TOM HCHOJIb30BaTh
COBpEeMEHHBIE HH()OPMAITMOHHBIE TEXHOJIOTUH ISl TIOMCKA, MepepaboTKH U MPEIbsIBICHUS y4eOHOU U
Hay4YHO-TONYJISIpHON MH(pOPMAIMH, CTPYKTYPUPOBAHUS U UHTEpIIpETalMi UH(OPMAIUH, [T0JTyYCHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHUYECKH aHATU3UPOBATH MOTYyYaeMyr0 HH(POPMAILIHIO M OLICHUBATH €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOUIMXCA 3HaHWM, Tak M Ha OCHOBE AaHaIW3a HMCTOYHMKA
UH(pOpMAIIHH;

— MPOSIBJISATH OPraHU3ALMOHHbBIC U MT03HABATEIbHBIE YMEHUS CAMOCTOSITEIBHOIO TPUOOpETEHUS
HOBBIX 3HAaHUI B ITpoIecce BHIIIOJHEHUS IPOSKTHBIX U Y4eOHO-UCCIIe10BaTEIbCKUX PadoT;

— paboTaTh B IpyIIe C UCIOIHEHUEM DPA3IMYHBIX COLMAIbHBIX pOJieH, MJIaHUPOBaTh padoTy
IpyNIbl, PALMOHAIBHO PACHPENEIATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsAX, OLCHUBATh BKJAJ
KaXX/I0TO U3 YYaCTHHKOB TPYIIIBI B PEHICHUE PacCMAaTPHUBAEMOM MTPOOIIEMBI;

— MOPOSBJIATH MOTHMBALIMIO K Oyaymied npogeccuoHaIbHON JEsITENbHOCTH MO CIELUAIbHOCTAM
(U3UKO-TEXHUYECKOTO MPOUIIS.

B nponecce usydyeHus kypca (QuU3MKH yriyOiieHHOTO ypoBHS B 11 kiacce oOydarommiics
HAy4YUTCS:

— IOHUMAaTh POJb (PU3UKU B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COLMATbHOW M ITHYECKON
cdepax AesITENbHOCTH YEJI0OBEKa, POJb U MECTO (PU3UKU B COBPEMEHHOM HayYHON KapTHHE MHpA, POJIb
aCTPOHOMHHU B IIPAKTHYECKON JEATEIBHOCTH YEJIOBEKa M JAJbHEHIIEM HayYHO-TEXHUYECKOM
pa3BUTHH, 3HAUYEHUE ONMHUCATEIBbHOM, CHUCTEMaTHU3HUPYIOIIEH, OOBSICHUTEIbHOW M MPOrHOCTUYECKON
GbyHKIMH  (U3NYECKOM TEOopHM - DSIEKTPOAWHAMMKH, CHELHalTbHOM TEOPHUM OTHOCHUTEIBHOCTH,
KBaHTOBON (M3UKH, posib (QU3NYECKOW Teopuu B (POPMUPOBAHUU IPEICTaBICHUM O (usmueckoi
KapTHUHE MHpa, MeCTO (U3NYECKON KapTHHbI MHUpa B OOIIEM psAAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOJE;

— pa3nuyarh YCIOBHUS NPUMEHMMOCTH Mojened (pU3MuUecKuX Ted M MpOLeccoB (SIBIEHUIN):
OJTHOPOJIHOE  3JEKTPHUUECKOE U OJHOPOJHOE MAarHUTHOE II0Jis, TapMOHHUYECKHe KoJjebaHus,
MaTeMaTHYeCKU MAasTHUK, WJ€AIbHBIA MPYKUHHBIN MasTHUK, TAPMOHUYECKUE BOJIHBI, HI€aTbHBIN
Kosie0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MO aToMa, aTOMHOTO JJpa U KBAHTOBOM MOJIEJIH CBETA,

— pa3nuuath YCJIoBUsS (TPaHUIBI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, MMOHUMATh
BceoOmMil xapaktep (GyHIAMEHTAJIbHBIX 3aKOHOB U OIPAHUYEHHOCTbh MCIIOIb30BAHHUS YaCTHBIX
3aKOHOB;

— aHaJIM3UPOBATH U OOBACHATH AJIEKTPOMATHUTHBIE TIPOLECCHI U SIBJICHMUS, UCIIOJIb3YsS OCHOBHBIE
MOJIOKEHHUS. M 3aKOHBI DJIEKTPOJMHAMHUKUA U CIEUHUaIbHOW TEOpPUHM OTHOCHUTEIBHOCTH (3aKOH
COXPAaHEHHUs DJIEKTPUYECKOIro 3apsna, cuina Ammepa, cuia JlopeHua, 3aKOH 3JIE€KTPOMAarHUTHON
WHAYKIUK, npaBuio JleHma, cBsa3p DJIC caMOMHAYKIMHU B JJIEMEHTE JJIEKTPUYECKOM IEenu Co
CKOPOCTBIO U3MEHEHHUS CHITBI TOKA, TIOCTYJIAThl CHEIMAIbHON TEOPUU OTHOCUTEIBHOCTH DUHINITEIHA);

— aHaJIM3UpOBaTh U OOBACHATH KBAHTOBBIE IPOLIECCHl U SABJIEHUS, HCHOJIb3Ys IMOJOXKEHUS
KBaHTOBOHN ¢u3uku (ypaBHeHue DiHITelHa A poTtorddexra, nmepsslii U BTOpoi mocTynarsl bopa,
NPUHIUI COOTHOIICHUs HeompenenéHHoctei ['elizenOepra, 3aKOHBI COXpaHEHHS 3apsIOBOTO U
MaccOBOT'0 YHMCEN U SHEPTUU B SIIEPHBIX PEAKLUAX, 3aKOH PaJlMOAKTUBHOIO pacaaa);



— OnuchiBaTh (U3UYECKUE TMPOLECChl W SBJICHMS, HCIOJIb3ysl BEIUYMHBI: HANPSKEHHOCTH
ANEKTPUYECKOTO  TOJs, TMOTEHIMAN  3JIEKTPOCTaTUYECKOro  TMOJs, Pa3HOCTh  IOTEHIIMAJIOB,
ANIEKTPOABIDKYIIAST CHUJA, WHAYKIUS MarHUTHOTO TIOJs, MAarHUTHBIA TIOTOK, cuia Awmmepa,
WHIYKTUBHOCTD, 3JIEKTPOJIBIKYILAS CHJIa CAMOMHAYKIIMU, SHEPTUs MarHUTHOTO MOJI MPOBOJHUKA C
TOKOM, PEIATUBUCTCKUIA UMIYINbC, TIOJHAs YHEPTHUS, SDHEPTUs MOKOSI CBOOOAHOM YacTHUIIbI, SHEPTUS U
UMITYJBC (OTOHA, MACCOBOE YHCIIO U 3aps[ siApa, SHEPTUs CBA3HM sI/Ipa;

— OOBSCHATH OCOOCHHOCTH NMPOTEKAHUsS (U3NUECKUX SBICHUN: IEKTPOMArHUTHAsT MHITYKIIHS,
CAMOMHJIYKIIHMSI, PE30HAHC, MHTEepEpeHIMs BOJH, AUDPaKIMs, IUCIEPCHs, IOJHOE BHYTPEHHEE
otpaxxenue, ¢Gotodnekrpuueckuii 3pdexr (poroaddekt), anpda- u Oera-pacmanbl sAAep, ramma-
U3Iy4YeHue siyep, Gu3ndeckue IPUHIMIIBI CIIEKTPATHHOTO aHaIHM3a U paboTHI J1azepa;

— ONpeneNsITh HAIpaBJIEHUE WHIYKIIMM MAarHUTHOTO IOJIS IPOBOJAHMKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

— CTpOWTH M300pakeHUe, CO3JaBaeMOe TUIOCKHM 3€pKajioM, TOHKOW JIMH30H, U PacCUUTHIBATh
€ro XapaKkTePUCTHKH;

— MPUMEHATH OCHOBOIIOJIAraloIIue aCTPOHOMUYECKHUE MOHSATHUS, TEOPUU M 3aKOHBI JUIsl aHAIM3a
U OOBSICHEHHS (PU3NYECKHX IMPOLIECCOB, MPOUCXOIANIMX B 3BE3AaX, B 3BE3AHBIX CHUCTEMaX, B
MEXTaJTAKTUIECKOH cpefie; IBHKECHUsI HeOSCHBIX Tell, SBONIIONNY 3BE3 1 BeenenHoi;

— MPOBOJUTH MCCIEAOBAHNUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYUH C MCIOIb30BAHHEM IMPSMBIX
U3MEpEeHUll, MpU HTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHUPOBATH pE3yJIbTaThl IMOITYYCHHOU
3aBUCUMOCTH (DM3MYECKMX BEIUYMH B BHUAEC Tpa@uKOB C YUETOM aOCOTIOTHBIX MOTPEIIHOCTEH
M3MEpEHUHl, IeNaTh BHIBOJIBI 10 Pe3yJIbTaTaM HCCIIeJOBAHMUS,

— TPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIHMYUH, IPH TOM BBEIOMPATH ONTUMAIbHBIN
METOJl U3MEPEHUs, OIICHUBATh AOCONIOTHBIE U OTHOCHTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHMU;

— MPOBOJIUTH ONBITHI MO MPOBEPKE MNPEIIOKEHHONW TUIOTE3bl: IUIAHUPOBATH HSKCIEPHUMEHT,
coOMpaTh IKCIEPUMEHTAILHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJYyYEHHbIE PE3yIbTaThl U JIENATh BHIBOJ
0 CTaTyce MpeJIOKEHHON TUIIOTE3bI;

— OIMHCHIBATh METObl MOJYYEHUs HAyYHBIX ACTPOHOMHYECKHX 3HAHMU; coOMI0NaTh MpaBuIila
0e30macHOro Tpyza MpH NPOBEIEHUH UCCIEIOBaHUN B paMKax y4eOHOIo SKCIEpPUMEHTa, MPakKTUKyMa
U y4eOHO-HCCIIEIOBATENBCKOH W TPOEKTHOW JIEATETBHOCTH C HCIOIB30BAaHUEM HW3MEPUTEIEHBIX
YCTPOMICTB U 1a00paTopHOro 000py10BaHHUS;

— pemartb pacyE€THBIC 3a7adyl C SBHO 33JaHHON W HESBHO 3a/JIaHHOW (M3MYECKON MOJENBIO: Ha
OCHOBAaHWHW aHAJIM3a YCIIOBHUS BHIOMpATh (pU3MUecKre MOIENH, OTBEYAIONIe TPeOOBaHMIM 3a7auM,
OPUMEHATh (OpPMyIBI, 3aKOHBI, 3aKOHOMEPHOCTM W TIOCTYNaThl (U3UYECKUX TEOpHH mpHu
WCTIOJB30BAaHUM MAaTEMAaTUYECKHX METOJIOB pEIIeHHs 3a/1ad, MPOBOJUTH pPacdéThl HAa OCHOBAHUH
UMEIOIINXCS JITAaHHBIX, aHAJIM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATh METOJbI pPEIIEHUS C yYETOM
MIOJTyYCHHBIX PE3yIIbTaTOB;

— pelaTh KaueCTBEHHbIE 33/1a4M, TpeOyrolue NpUMEHEeHNs 3HaHUH U3 Pa3HBIX pa3/ieioB Kypca
¢u3uKy, a TakKe HMHTErpalMM 3HAHUH M3 JAPYIMX HPEIMETOB €CTECTBEHHO-HAYYHOrO IHKJIA:
BBICTPAWBaTh JIOTUYECKYIO IIETIOYKY PpACCYXKIEHUH C WCIOIb30BAaHUEM HW3YYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEN M (PU3MUECKUX SBICHUM;

— WCTOJB30BAaTh TEOPETHUYECKHE 3HAHUS JIsi OOBSCHEHHS OCHOBHBIX TPHHIUIIOB PAaOOTHI
M3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIECCOB;

— TPUBOAMUTH TMPHUMEPHl BKJIAJa POCCUUCKHUX U 3apyOSKHBIX YUEHBIX-(U3UKOB B Ppa3BUTHE
HayKH{, B 00BSCHEHHE MPOIIECCOB OKPYXKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— aHAIM3WPOBaTh M OIICHWUBATH ITOCIEACTBUS OBITOBOW W TPOM3BOJCTBEHHOW IESATEIHHOCTH
YeJIOBEeKa, CBA3AHHOM C (U3MYECKUMHU IpoIeccaMH, C TO3MLUN HKOJOTHYECKO Oe30macHoCTH,
MPEJCTaBICHU O paMOHAIBFHOM TPUPOAONOIF30BAHNN, a TaKXKE pPasyMHOM HCIIOJIb30BaHUA
JTOCTHKEHUHM HAyKU U TEXHOJIOTUI /7S TAIbHEHIIero pa3BUTHUS YEIOBEUECKOro 00IIeCcTBa;

— TPUMEHSTH DPa3JIUYHBIC CIOCOOBI paboThl ¢ WHpOpMaluend (QU3NIECKOTO COAECpKAHUA C
WCTIOJB30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTHH, TPH OTOM  HCIOJIB30BaTh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTUH ISl TTIOMCKa, MepepaboTKH U MpeIbsBICHUS y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OpMAaLIUY, CTPYKTYPUPOBAHUS M UHTEPIIPETALIMA UHPOPMAIINH, TTOTYYSeHHON



U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHUECKH aHATU3UPOBATh MOJTYyYaeMyr0 HH(POPMAIIHIO M OIICHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIMXCS 3HAHWA, TaKk M Ha OCHOBE aHAIM3a HMCTOYHHKA
nH(popManuu;

— TMPOSIBJIATH OPTaHU3AIMOHHBIC U MO3HABATEIbHBIC YMEHUSI CAMOCTOSTEIBLHOTO MIPHOOPETEHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMOIHCHHSI POCKTHBIX U YUeOHO-UCCIIEIOBATEILCKUX PadoT;

— paboTaTh B IpYIIE C UCIOJHEHHEM Pa3IHYHBIX COIMAJIBHBIX POJICH, IJIAHUPOBATH PadOTY
TPYIIIBI, PAMOHATIBHO PACTIPEACIIATh NEATSIFHOCTh B HECTAHAAPTHBIX CHTYAllUsX, OIICHUBATh BKJIA]
KQKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEHICHUE PAaCCMATPUBAEMOM MPOOIEMBI;

— TPOSIBJISITH MOTHBAILIMIO K Oyaymied npopecCuOHaIbHON JESTEIbHOCTH MO CIIEIUATBHOCTSIM
(hUBUKO-TEXHUUECKOTO MPODHUIISL.

Conep:xkanue y4eOHOro npeamera

Conepsxanne o0yuenus B 10 kjacce.

Pa3znen 1. Hayunslii MeTO NO3HAHUSI IPUPOABI.

®dusuka - ¢yHIaMeHTalbHas Hayka O npupoae. HayuHblii MeTOJ MO3HAaHMS U METOAbI
UCCIeTIOBaHMs (PU3UYECKUX SBICHUI.

OKcIlepUMEHT M Teopusl B Ipoliecce Mo3HaHWs mnpupoabl. HaOmioneHue M 3KCHEpPUMEHT B
¢dusuke.

CriocoObl  m3MepeHuss (QU3MUECKUX BEIWYMH (AHAIOTOBble M LUGPPOBBIE H3MEPUTEIbHbIE
pUOOPHI, KOMITBIOTEPHBIC TATYUKOBBIE CHCTEMBI).

[lorpemHocTn  u3MepeHUil  ¢u3nM4eckux BeMMYUH  (aOCONMIOTHAsE M OTHOCHUTEJNIbHAS).
MonenupoBanue (HU3NUYECKHUX SBICHUH U IPOIECCOB (MaTepHalibHAS TOYKA, aDCOIIOTHO TBEPOE TEIIO,
ujeansbHas KHUJIKOCTb, UACANbHBIN ra3, ToueuHbIi 3apsan). ' unoreza. duznyeckuii 3aK0H, IPaHULIBI €0
npuMeHUMOCTH. Pu3nueckas Teopus.

Ponmp u mecto ¢Qusuku B (HopMUpOBAHMM COBPEMEHHOM HAy4yHOM KapTHHBI MHpa, B
MIPAKTUYECKON AESITEIbHOCTH JIIOIEH.

Y4yeHnueckuil 3KCIepruMEHT, 1a00paTOpHble pabOThl, IPAKTUKYM.

W3mepenue cuiibl TOKAa U HaIpsDKEHUS B LETIHM MTOCTOSIHHOTO TOKa MPU MOMOIIM aHAJIOTOBBIX U
UG POBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ IM(poBoil naboparopueil no ¢usuke. I[Ipumepsl u3mMepeHus QuaMUECKUX
BEJIMYMH IIPHU TOMOIIY KOMITBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tewma 1. Kunematuka.

Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTo JIBHKeHUs. CucTemMa oTcuéTa.

IIpsimast u oOpaTHas 3aa4l MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 MPOEKIIUK HA OCH CUCTEMBbI KOOPAHMHAT.

Tpaexropus.

[lepemenienue, CKOpOCTb (CpeiHsisl CKOPOCTb, MIHOBEHHasi CKOpPOCTb) M  YCKOpEHHUE
MaTEpHUaIbHOM TOYKHM, MX IPOEKIMH HAa OCH CUCTEMBI KoopAuHar. CII0)KEHHE NEpEeMELICHHH U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M pPABHOYCKOPEHHOE MNPSMOJIMHENHOE MABM)KEHHE. 3aBHUCHUMOCTb KOOpJMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUAIIbHON TOYKU OT BPEMEHH U UX TPpaPUKH.

CBobosnHOe mMajieHne. YCKOpeHHe CBOOOJHOro mMajeHus. J[BuxkeHue Tena, OpOIIEHHOrO MOJ
YJIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOPIMHAT, CKOPOCTH M YCKOPEHHUS MaTepuaibHOM TOYKU OT
BPEMEHH U UX I'paduKu.

KpuBonuneiinoe nBmxeHue. JIBHKEHHE MaTEpUAIbHOM TOYKHA IO OKPYKHOCTH. YTJoBasg W
JTuHeWHas ckopocTh. Ilepuox u dyactora oOpameHus. lLleHTpocTpemuTenbHOe (HOpPMAaJbHOE),
KacaTrenbHOe (TaHMeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHON TOUKH.

TexHnuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE IPOLECCHI: CIUIOMETpP, ABUKEHHE CHapsJIOB,
LENHbIe, IIecTepEHYAThIE U pEMEHHBIE MTepe/ladl, CKOPOCTHBIE JTU(THI.

JleMoHcTpanuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALlUsl KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUYKEHUSI.

CriocoObl uccie0BaHus IBUKEHUH.

Nmmroctpanys npefesbHoro nepexoaa i N3MepeHue MTHOBEHHON CKOPOCTH.



[IpeobOpazoBanue NBIKEHHI C HCTIOIB30BAHIEM MEXaHH3MOB.

ITaneHue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue aBmxenus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

[Ipeo6pa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe MyTel, TPAaeKTOPHUI, CKOPOCTEH IBUXKEHUS OJHOIO M TOrO K€ Tela B Pa3HBIX
CUCTEMax OTCYETA.

YdeHu4ecKuil SKCIIEpUMEHT, 1a00opaTopHbIe pabOThl, MPAKTUKYM.

N3yueHnne HepaBHOMEPHOTrO IBUKEHUS C LEJIbIO ONPEEICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHuss NpU MNPSIMOIMHEHHOM PAaBHOYCKOPEHHOM JBHKEHHUM IO HAKIOHHOMU
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHHst CBOOOIHOTO TMaAeHUs (PEKOMEHJO0BAHO HCIOIb30BaHUE LUPPOBOMA
nabopaTopun).

W3yuenune nBWXEHHS Tejia, OpPOIIEHHOTO TOPH3OHTANbHO. I[IpoBepka THUIOTE3Bl O TMPSMOU
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO TOJIETA M HAYAJIbHOM CKOPOCTHIO Tea.

N3yuenne nBukeHus Tea 10 OKPYKHOCTH € ITOCTOSIHHOM 110 MOAYJIK CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIepHoa 00palieHnss KOHHYeCKOro MasTHUKA OT €ro MapaMeTpoB.

Tewma 2. lunamuka.

[lepBriii 3akoH Hbrorona. MHepuumanbHble cucTteMbl oTcu€ra. [IpvHUMII OTHOCUTEIBHOCTH
INanunes. HeunepuuanbHble cCUCTEMBI OTCUETA (ONIpEAEIEHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpertuii 3akoH Hpr0TOHA 1151 MaTepUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON M MHEPTHOW MacCCHhl.

Cuna TspkecTd. 3aBUCHMOCTh YCKOPEHUSI CBOOOIHOTO MaJeHHUS OT BBICOTHI HAJ MOBEPXHOCTHIO
IUTAHETHl W OT Teorpaduyeckoi MmUpOTH. JIBrKeHHe HEeOeCHBIX TeNl M WX CIIyTHHKOB. 3aKOHBI
Kenunepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKyIIErocst ¢ yCKOpeHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHUS U cuiia TpeHus nokos. KoadpduiueHt
TpeHus. Cuia CONpOTUBICHHUS NpPHU JBHKEHUM Tela B JKUJAKOCTH WM Tra3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

HNasnenue. I'mapocrarnueckoe aasieHue. Cuna Apxumena.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI:  IMOJUIMITHUKU, JBHXKEHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

JleMOHCTpanuu.

Habuntoienue ABM>KEHUS TNl B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMax OTCYETA.

[IpuHUIUIT OTHOCUTENBHOCTH.

Kauenne paByX MIWIMHAPOB WIM IIApOB pa3HOW Macchl C OJAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPIIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJCHCTBYIOIMIEH MPUIIOKEHHBIX K TEIYy CUJI C MPOU3BEICHHEM MacChl Tejla Ha
€ro yCKOpPEHHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHiI, BOBHMKAOIINX B PE3YJIBTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NAJCHUU.

[{enTpoOE)KHBIE MEXAHU3MBI.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenue paBHOACHUCTBYIOIICH CHII TP ABMKEHUU OpycKa 1O HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa 110 HaKJIOHHOM IJIOCKOCTH Ha
3aIaHHOE PACCTOSHUE OT €ro MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUIUX B MPYXUHE U PE3MHOBOM 00pa3slie,
OT uX nehopMaluu.



N3yuenune NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKMHYTOMN uepe3 JErKuid 0JIoK.

N3mepenune kodddummeHTa TpeHUs O BETUYMHE YIIIOBOTO KOI(PPUIIMEHTa 3aBHUCHMOCTH
F,P(N).

HccnenoBanue ABIKEHHUS OpyCKa MO HAKJIOHHOM TUIOCKOCTH C MEPEMEHHBIM KO3 (PHUIHEHTOM
TPEHHUSL.

N3yuenue nBukeHus rpysa Ha Bajly C TPEHHEM.

Tema 3. CraTuka TBEpIOTO TENA.

AbcomotHo TBEpHoe Tenmo. IlocrymarenbHoe W BpallaTeNbHOE JBHKEHHE TBEPAOTO Tea.
MoOMEHT cuiIbl OTHOCHTEIBHO Ocu BpamieHus. [lnedo cunbl. CnoskeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn Tena.

YcnoBus paBHOBECUs TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHNBOE, OE3pa3InUYHOEC PABHOBECHE.

TexHudeckue yCcTpOWCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTENIBHBIA KpaH,
peméryarbie KOHCTPYKIUH.

JleMoHcTpanuu.

VYcnosus paBHOBECHS.

Bunel paBHOBecCHS.

Y4eHnueckuil 3KCIeprUMEHT, 1a00paTOpHble pabOThl, IPAKTUKYM.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITEWHOB U Pacy€T CUJ YIIPYTOCTH.

N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO ILIOMIAIb OIIOPHI.

Tema 4. 3akoHBI COXpaHEHHSI B MEXAHUKE.

NMnynsc mMarepuanbHOM TOYKH, CHCTEMBI MaTEpHAIBHBIX TOYeK. LleHTp macc cucremsl
MaTepUaIbHbIX TOYEK. TeopeMa o0 JBUKEHUH LIEHTpa Macc.

NMiynsc cuitbl M1 13MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMeHT umIysnbca MaTeprUaabHON TOUYKU. [IpeacraBienue o coxpaHEeHMM MOMEHTA UMITYJIbCa B
LEHTPAIbHBIX MOJIAX.

Pabora cuibl Ha MajoM U Ha KOHEYHOM mepemerneHuu. ['papuueckoe npencraBieHre padboOThI
CHJIBL.

MOoOWHOCTb CHUIIBIL.

Kunernueckas sHeprus MatepuaibHOW Touku. Teopema 00 M3MEHEHUU KMHETHUYECKON dHEpruu
MaTEpHUaIbHOU TOYKH.

[ToTrennmanpHble U HEMOTEHIUANIBHBIE CWIIBL. [loTeHnnanbHas sHeprus. lloreHnuanbsHas 3Heprus
yrnpyro  negopMHpoBaHHOW  mpyxuHbl. [loTeHnumanpHass SHepruss Teda B OJHOPOJHOM
IpaBUTAlIMOHHOM ToJie. [loTeHnmanpHas SHEpPrys Telna B IPABUTALMOHHOM I10JI€ OJHOPOIHOIO Iapa
(BHyTpH M BHe 11apa). Bropas kocMuyeckas ckopocTb. TpeTbst KOCMHUECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHLIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu CUCTEMBI Te.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenne bepHymm and WAEanbHOW JKMIKOCTHM Kak CIEACTBHE 3aKOHA COXPAHEHUs
MEXaHWYECKON IHEPTUN.

TexHu4eckue ycTpoMCTBa U TEXHOJOTMUYECKHE IPOLECCHI: ABUKEHUE PAKET, BOAOMET, KOIIED,
NPYXUHHBINA TUCTOJET, TUPOCKOT, (PUT'YpHOE KaTaHUE Ha KOHbKAX.

JleMoHcTpanuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

H3MepeHre MOIITHOCTH CHUJIBI.

V3MeHeHMe sHEepTruu Teja MPU COBEPILIEHUH PabOTHI.

B3anMHble mpeBpaleHns KMHETMYECKOW M MOTEHIHMAIBHOM SHEPruil MpU JEUCTBUM HA TEJO
CHJIBI TSKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOAHOM MaICHUU.

YdeHn4ecKkuil SKCIIepUMEHT, Ta00opaTOpHbIe pabOThl, MPAKTUKYM.



W3mepenue umiynbca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue CUITbl TSATH, CKOPOCTH MOJENHU IEKTPOMOOMIIS U MOIIHOCTHU cuilbl Tsru. CpaBHEHUE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIBCOM CHJIBI.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3Mmepenne KHHETUYECKON SHEPTUHU TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TIOTEHIIMAIbHOM SHEPIruu NPY>KUHBI C pabOTON CUIIBI TPEHHUS.

Onpenenenne paboOTh! CUIIbI TPEHUS NPH IBUKEHUU TE€Ja IO HAKJIOHHOH IJIOCKOCTH.

Paznen 3. MonekynspHast pusuka u TepMOIUHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUH.

OCHOBHBIE TIOJIOKEHHST MOJICKYJIIpHO-KHHeTHYeckor Teopur (MKT), ux onsiTHOE 000CHOBaHUE.
Huddysus. bpoyHoBckoe nBmwxkeHHe. XapakTep ABIKEHHS W B3aUMOJCHCTBUS YacCTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOMCTB BEILECTBA HAa OCHOBE
3THX Mojeneil. Macca u pa3mepsl Mosieky (atoMoB). KonnuectBo Bemectsa. [locrosinnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoOsl e€ usmepenus. lllkana temneparyp Llenbscust.

Mopens uacalbHOrO rasa B MOJEKYJISIPHO-KMHETUYECKOM TEOPUH: YaCTHULBI ra3a JBHXKYTCS
Xa0TUYECKHU U HE B3aUMOACUCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHBI. YpaBHeHHe MeHneneeBa-Knaneiipona. AOcomoTHas Temmeparypa (mkana
temneparyp KenbBuna). 3akon Jlanerona. WM3ompomecchl B HJ€aqbHOM Tra3e € IOCTOSHHBIM
KOJIMYECTBOM BenlecTBa. [ padudeckoe npencraBieHNe H30MPOIIECCOB: N30TEpMa, H30X0pa, U300apa.

CBsi3p MEXIy JaBICHMEM U CpPEAHEW KMHETHYECKOM SHEprueil MOCTYNAaTEeNbHOIO TEIIOBOTO
JBUKEHMSI MOJIEKYJ HJI€ajdbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOpHUH
U71€aIbHOIO rasa).

CBsi3b a0COJIIOTHOM TeMIepaTypbl TEPMOJIMHAMUYCCKOW CHUCTEMBI CO CPEIHEH KHHETHYECKOU
JHEPrUeil MOCTYNATENIBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHnyeckue ycTpoHCTBa M TEXHOJOTMUECKHUE IPOLIECCHI: TEPMOMETP, OAPOMETp, MOIyUEHHE
HAaHOMAaTEPHAaJIOB.

JleMoHcTpanuum.

Mopnenu IBUKEHUS 4acTUll BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHSI.

Buneoponuk ¢ 3anuchio peaqbHOro OpOyHOBCKOTO IBHYKEHUSI.

Huddysus xunkocreil.

Mopgens onbita IlITepHa.

[IpuTsikeHne MOJIEKYII.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habutoienue u uccnenoBanue N30MpoIECCOB.

YdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

HccnenoBanne mnporecca yCTaHOBIEHHUS TEIJIOBOTO PABHOBECHS NPU TEIIIOOOMEHE MEXIYy
ropsi4ei ¥ X0JIOAHON BOJOM.

N3ydyenne wu3oTepMuyeckoro mporecca  (peKOMEHJOBAHO  HMCIHOJb30BaHUME  LU(POBOM
nabopaTopun).

N3ydenue n30XopHOTO Mporecca.

W3yuenue n3o6apHOro npoiecca.

[IpoBepka ypaBHEHUS! COCTOSHHUSL.

Tewma 2. TepmonuHamuka. TernoBble MaIIMHBL.

Tepmonunamuueckass (T/Zl) cucrema. 3agaHue BHEHIHMX YCJIOBUM JUIsI TEPMOJAMHAMUYECKOU
cucreMbl. BHemHue M BHyTpeHHuEe mnapameTpbl. [lapameTpbl TepMOAMHAMHYECKON CHCTEMBI Kak
CpEIHHE 3HAYECHUS BEJINYHH, ONMCHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CaMONpOM3BOJIbHAS peNlaKcallds TEPMOAMHAMHYECKON
CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mognens uaeanbHOrO rasa B TEPMOJMHAMUKE - CUCTEMa YPaBHEHMH: ypaBHeHHE MeHeneeBa-
Kitanelipona v Belpa)keHue Il BHYTPEHHEN SHEPTUH. Y CIIOBHSI IPUMEHUMOCTH 3TOM MOJENN: HU3Kast
KOHIIEHTpALMsl YaCTHIL, BEICOKHE TEMIIEpaTypbl. BoipaxkeHue 1711 BHyTpEHHEN S3HEPTUH OJHOATOMHOI'O
MJI€aIbHOTO Tasa.

KBa3ucraTnueckue u HECTATUYECKUE TPOLIECCHI.



DOneMeHTapHas paboTa B TepMoAnHaMuKe. Berancinenue paboTel mo rpaduky mpoiecca Ha pV-
TarpaMme.

Tennomnepenada kak crmoco0d M3MEHEHUS BHYTPEHHEH SHEPTUHM TEPMOIMHAMHUYECKON CHCTEMBI
6e3 coBepiieHus padoTsl. KoHBeKk1us, TEIONPOBOAHOCTD, U3TyUCHHUE.

KonunuectBo TemnoTel. Tenmno€MkoCcTs Tena. YaenbHas U MOJIApHAas TEIJIOEMKOCTH BELIECTBA.
VpaBHenue Maliepa. YenbHas TEIUIOTa CrOpaHHs TOIUIMBA. Pacuér Konu4ecTBa TEMIOTHI MPHU
terwionepenaye. [lonstue 06 aguadatHoMm npoiecce.

[lepBblif 3ak0H TepMoAMHAMUKU. BHyTpeHHsst sHeprus. KomndecTBo TemaoTel M paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoil 3ak0H TepMOJIMHAMMKHU JUJIi PAaBHOBECHBIX ITPOLIECCOB: YEpe3 3alaHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOJMHAMUYECKOH CHUCTEMbl NPOXOAUT EAMHCTBEHHas aauabaTta. AOCOMIOTHas
TeMIeparypa.

Bropoli 3akoH TepMOIMHAMUKMU Il HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO I€penaTh
TEIJIOTY OT Oojee XoJoAHOro Tena K Oosee Harpetomy 6e3 kommeHcaruu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLECCOB.

[Tpuniune! geiictBus TemaoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukn Kapho.

DKOJIOTMYECKUE AaCHEeKThl MCIOJb30BaHUS TEIUIOBBIX JBHUrareneil. TemnoBoe 3arps3HeHue
OKpY>KaloIlEu Cpeibl.

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKHME MPOLECChl: XOJIOAWIBHUK, KOHAMUIMOHED,
IM3ENbHBIA ¥ KapOIOpaTOPHBIN JBUTATENH, ApOBast TypOMHA, MOTYyUCHUE CBEPXHHU3KUX TEMIIEPATyp,
YTWINH3aUUsl  «TEIJIOBBIX» OTXOJI0OB C  HCIOJb30BAHMEM  TEIJIOBOTO  HACOCA,  YTHUIM3ALMS
OMOOPTraHMYECKOTO TOTIIMBA IS BRIPAOOTKH «TETJIOBOI» M AJIEKTPOIHEPTHH.

JlemoHcTpamnuu.

V3meHeHne TeMreparypsl Ipy aInadaTH4eckoM pacIIiupeHu .

Bo3aymHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrnocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

WccnenoBanue aguabaTHoro mporecca.

KoMImbroTepHble MOJENN TEIIOBBIX JBUTATEIEH.

Y4eHnueckuit IKCEPUMEHT, JIaOOpaTOpHbIE pabOThI, IPAKTUKYM.

N3mepenne yaenbHOU TEIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mnporecca.

W3ydyeHue B3aMMOCBSI3M DHEPrUM MEXMOJEKYJISIPHOTO B3aMMOAECHCTBUS W TeMIIEpaTypbl
KHIIEHUS KUIKOCTEN.

Tema 3. ArperaTHble cocTOsiHUS BeriecTBa. Da3oBble NEPEXOIBI.

[TapooOpazoBanne M  KoHAeHcalus. MchmapeHue ¥ KumeHue. YJIenbHas  TeIloTa
napooOpa3oBaHHUsl.

Haceplennsle 1 HeHachIIEHHbIE Napbl. KaduecTBEHHas 3aBUCMMOCTH IUIOTHOCTH W JIAaBJICHUS
HACBILIEHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa

HACBILEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHHSI OT 1aBJIEHUS B )KUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Tteno. Kpucrammmyeckue um amopdHble Tena. AHU30TPOIUS CBONCTB KpPUCTAJUIOB.
[1naBnenue u kpuctaumM3anus. Y aenbHas TerioTa miaasienus. Cyonumanus.

Hedopmarun tBEporo Tena. Pactskenue u cxarue. Capur. Moayns FOwnra. [Ipenen ynpyrux
nedopmariuii.

TemnmoBoe pacmupeHne XUAKOCTEH W TBEPABIX Tel, O0ObEMHOE W JHMHEHHOE pacHIMpeHUe.
AHTrapMOHM3M TEIUIOBBIX KOJIEOaHHMM 4acTHUIl BEeIECTBA KaK MPUUMHA TEIUIOBOTO pacIIMpeHust Tel (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEprun B Pa3zoBbIX Mepexoax.

YpaBHeHHE TEIIOBOIroO OanaHca.

[ToBepxHocTHOe HarskeHHe. Koad¢uuueHT MoBepXHOCTHOro HaTsbkeHus. KanwnspHble
ABJICHU. J{aBIIEHHE 110 UICKPUBIEHHOM MOBEPXHOCTHIO xKuAKocTH. Dopmyna Jlamaca.



TexHuueckue ycTpoMCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: KUIAKHE KPUCTAILIbI, COBPEMEHHBIE
MaTrepuabl.

JleMoHcTpauum.

TemuoBoe pacimupeHue.

CBoiicTBa HaCBIEHHBIX [1apPOB.

Kunenne. Kunenue rnpu noHW>KEHHOM JIaBJIEHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU TIEHKAMH.

CmauuBaHue.

Kanumnspueie sBienus.

Mosen HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHusl U IUIaBJICHUS KPUCTAIIMYECKOIO BELIECTBA.

Buapl nedopmanmii.

HaGumonenne Mainbix nedopmaruii.

Y4eHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOU TEIIOTHI IIJIaBACHUS JIbJA.

N3yueHne CBOMCTB HACHIICHHBIX I1APOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 puirerTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne monyins FOnra.

HccnenoBanue 3aBUCUMOCTHU AepopMaliii pe3MHOBOTO 00pasiia OT MPHIIOKEHHOHN K HEMY CHJIBI.

Paznen 4. DnexkrpoauHaMuka.

Tema 1. DnekTpuueckoe moe.

DnekTpu3anus Tel U e€ IpOoABICHUs. DIEKTpUUYECKUi 3aps. [[Ba BUia 3eKTpUUYECKUX 3apsIOB.
[IpoBOHMKHM, AMAIEKTPUKH M TOJYNPOBOJAHUKU. DJIEMEHTAPHBIM SJICKTPUUYECKUN 3apsl. 3aKOoH
COXpaHEHUs 3IEKTPUUECKOTr0 3apsia.

B3aumogpeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Dnektpuueckoe nose. Ero nqeiicTBrue Ha ANeKTPUUECKUE 3apsibl.

Hanpsok€nnocts  anexTpuueckoro  mois. [IpoOubiit  3apsin.  JluHuM — HanpskEHHOCTH
NMEKTPUYECKOTO NoJIst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh AJIEKTPOCTATUYECKOTO IMoJid. Pa3HOCTh MOTEHIMANOB M HaIpsDKEHUE.
[loTeHumanpHas 3Heprust 3apsaa B 3JEKTpocTaTHdeckoMm mose. [loTeHnman 3meKTpocTaTH4ecKoro
noJig. CBsi3p HANPsSHKEHHOCTH TOJSI U PA3HOCTU MOTEHIMAJIOB JJIsl 3JIEKTPOCTATHUECKOro Mojs (Kak
OJTHOPOJIHOT'O, TaK ¥ HEOJHOPOIHOTO).

[TpuHIMI Cynepno3UIIUH JIEKTPUUECKUX MOJICH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepwl. [lome paBHOMEpHO
3apsOKEHHOTO 1Mo 00bEMy miapa. I[losie paBHOMEpHO 3apshKEHHON OeCKOHEYHOM miockocTh. KapTuHbl
JIMHUN HaNpsKEHHOCTH 3TUX MOJIEH U SKBUIMOTEHIUAIBHBIX IOBEPXHOCTEM.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PABHOBECHS 3apsi/IOB.

JIMDNEeKTPUKHU B 3JIEKTPOCTATUUECKOM M0JI€. [usnexTpudeckas NpoHUIIaeMOCTh BELIECTBA.

Konpaencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD MIOCKOTO KOHIEHCATOPA.

[TapannensHoe coenHEHNE KOHAEHCAaTOPOB. [locnenoBaTenbHOE COENMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCAaTOopa.

JIBrokeHue 3apsDKEHHOM YacTULBl B OJJHOPOJHOM  3JIEKTPUYECKOM Tosie. TexHuuyeckue
YCTPOMCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: SJIEKTPOCKOII, JIEKTPOMETP, SJIEKTPOCTaTUYECKas 3aluTa,
3a3eMIIeHHE DIIEKTPOIPUOOPOB, KOHACHCATOPHI, reHepaTop Bau ne ['paada.

JleMoHcTpanum.

Y CTpOoUCTBO U MIPUHIUIL ACUCTBUS JIEKTPOMETPA.

DEKTPUUECKOE MOJI€ 3apsyKEHHBIX IapHKOB.

DIEeKTpUYECKOE MOJIE JBYX 3apsKEHHBIX TUIACTHH.

Mopenb snexkTpocTatudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3EKTPUUECKOM IOJIE.



DJIEKTpOCTaTUYECKAs 3alUTa.

VYerpoilcTBO U JEHCTBHUE KOHJIEHCATOpA IMOCTOSIHHOM M MEpEMEHHOM EMKOCTH. 3aBUCHUMOCTH
ANEKTPOEMKOCTH IUIOCKOIO KOHJEHCATopa OT IUIOHN[AAM IUIACTHUH, PACCTOSHUS MEXKIy HHUMH U
JUBJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus EKTPUUECKOro MO 3apsKEHHOI0 KOHJEHCATOpA.

3apsika u pa3psKka KOHAEHCATopa Yepe3 pe3ucTop.

Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OreHka cui1 B3auMOICHCTBUS 3apSIKEHHBIX TEJl.

Habmonienne mnpeBpalieHus SHEPrUM 3apsDKEHHOTO KOHJIEHCATOpa B SHEPrUI0 M3ITyYEHUS
CBETOAMO/1A.

N3ydeHue nporekanus ToKa B LIETIH, COJEprKaIled KOHAEHCaTop.

Pacnipenienienrie pa3HOCTH MOTEHIMANOB (HAMPSHKEHUS) MPH IMOCIEIOBATEILHOM COEIMHEHUU
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. [loCcTOSAHHBIN 2JEKTPUUECKUNA TOK.

Cuia Toka. ITocTosAHHBIN TOK.

VYcnoBust CymecTBOBaHUS MOCTOSHHOTO JIEKTpuueckoro Toka. Mcrounuku Toka. Hampsbxenue
Uu DJIC 8.

3axon OMa 11 yyacTKa Lenu.

DIEeKTpUYECKOe CONPOTUBIICHHE. 3aBUCUMOCTb CONPOTUBJICHUS OAHOPOJHOIO NMPOBOAHUKA OT
€ro JUIMHBI U IUIOIIAHU TIOTIEPEYHOr0 CEYECHHMs. Y IEJIbHOE CONIPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOe, MapajuielibHOE, CMEIIAaHHOE  COEAMHEHUWE NPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX eKTpuueckux 1eneil. [Ipasmia Kupxroda.

PaGora anekrpuyeckoro Toka. 3akoH J[xoyns-Jlenna.

MOMHOCTB 3IEKTPUYECKOT0 TOKA. TeruioBas MOIHOCTb, BeIEIAEMAst HA PE3UCTOPE.

O/IC u BHYTpEHHEE COIMPOTUBICHHE HCTOYHHMKA ToKa. 3akoH Oma JUisl TOJMHOM (3aMKHYTOM)
AJIEKTPUYECKOM e, MOIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHueE.

KonneHncarop B ienu mocTOSIHHOTO TOKa.

TexHudeckue yCTpONCTBa M TEXHOJIOTHYECKHE MPOIECCHhI: aMIIEPMETP, BOJIBTMETpP, PEOCTaT,
CYETYMK DIJIEKTPUUYECKOU SHEPTUH.

JleMoHcTpanum.

N3mepenue cuiibl TOKa U HAPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJTBI TOKA OT HAIPSIKEHUS JIJIs1 pE3UCTOPA, JIaMITbl HAKaJTUBaHUS U
CBETOAMO/1A.

3aBUCUMOCTh  COTIPOTUBIICHUS [WJIWHIPHUYECKUX TMPOBOAHUKOB OT JUIMHBI,  TUJIOMIATH
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHUS MPU TTOCTOSTHHOM HaIPSKEHUH.

[Ipssmoe wusmepenne DJIC. KopoTkoe 3ambplkaHHWE TrajJbBaHMUYECKOTO JJIEMEHTa U OLIEHKa
BHYTPEHHETO COTPOTUBIICHHUS.

CrniocoObl coeTuHeHNs: UICTOUHUKOB Toka, DJ[C Garapeit.

HccnenoBanne pazHOCTH MOTEHIMAIOB MEXIY IOJIOCAMU HMCTOYHHMKA TOKAa OT CHUJIBI TOKa B
LETIH.

YyeHndeckuii SKCIIEPUMEHT, JJTaOOpaTOPHbIE pabOThI, TPAKTUKYM.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenpHOT0 COMPOTUBICHUS TTPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANIPSHKEHUS AJI JTaMITbl HAaKaJIUBaHUS.

YBenuueHue mpejenia u3MepeHust amrnepMmerpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd O/IC rambBaHMYECKOrO 3JEMEHTAa OT BPEMEHM IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanne pazHOCTH MOTEHIMAIOB MEXIY IOJIOCAMU HMCTOYHHMKA TOKa OT CHUJIBI TOKa B
LIETIH.

HccnenoBanue 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3IMYHBIX Cpeax.



OnexTpuyeckas MPOBOJUMOCTb Pa3IMYHBIX BELIECTB. OJIEKTPOHHAs MPOBOJUMOCTB TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAJIIIOB OT TeMIeparypsl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. CoOCTBEHHAs! U MIPUMECHAs TPOBOIUMOCTH IOJIYIIPOBOAHUKOB. CBOMCTBa p-
n-nepexo/a. [1omyrnpoBoiHUKOBBIE TIPUOOPHI.

DNEeKTPUYECKUM TOK B AJIEKTPOIUTAX. DIEKTPOJIUTHUECKAS AUCCOUMALMS. DIIEKTPOIN3. 3aKOHbI
Dapazest U1l 2IEKTPOIHU3a.

OnexTpuueckuid TOK B razax. CaMoCTOATENbHBIH U HECAMOCTOATEIbHBIM paspsi. Paznuunble
THIIBI CaMOCTOSATENBHOIO pa3pana. Monnus. [1nasma.

TexHnyeckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE: ra3opas3psaHble JaMIlbl, dJEKTPOHHO-
nydeBasg TpyOKa, IOJIYINPOBOJHUKOBBIE NPUOOPHI: AMOA, TPAH3UCTOP, (OTOIMOJ, CBETOAUON,
rajbBaHuKa, paUHUPOBAaHHE ME/IH, BHIIUIABKA AJTFOMUHMUS, JICKTPOHHAs MUKPOCKOIIHS.

JleMoHcTpanuuu.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponusa Papazes.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI TPOBOUMOCTD JUO/A.

Y4yeHnueckuit 3KCIepuMEeHT, 1a00paTopHble pabOThl, IPAKTUKYM.

HaGrotenune amektposusa.

W3mepenue 3apsia OIHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

PuU3NYECKUN IPAKTUKYM.

CrniocoObl n3MepeHuss (U3MYECKUX BEIMYMH C MCIOJIb30BAaHMEM AaHAJOrOBBIX M LU(POBBIX
M3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX NATYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEIILHBIC
MOTPEUIHOCTH u3MepeHuil pusnueckux BenuyuH. OLeHKa IpaHUIl HOIPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUN, HCCIECIOBAHUNA 3aBUCUMOCTEH (U3UYECKUX BEJIIMYHWH,
IpOBEpKa MpPeJUIOKEHHBIX Tunore3 (BbIOOp M3 pabOT, OMMCAHHBIX B TEMaTHUECKUX pasjerax
«YYeHHUECKUI FKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, IPAKTUKYM»).

Me:XnpeamMeTHbIE CBS3H.

W3yuyenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 Kkiacce OCYIIECTBISETCS C Y4ETOM
COJIep KaTeNIbHBIX MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOrMH, XUMHUH, reorpapuu u
TEXHOJIOTUH.

MexXnpeaMeTHbIE MOHATHUS, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOIO TO3HAHMS: SIBJICHUE,
Hay4HbId (pakT, TUMOTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE, SKCIEPUMEHT,
MOJICIMPOBAaHUE, MOJ€b, W3MEpPEHHEe, MOTPEIIHOCTH H3MEpPEHHH, HW3MepUTEeNbHbIe NPUOOPHI,
nudposas 1abopaTopus.

Marematuka: Pemenue cucremsl ypaBHeHMH. JIuHeiHas ¢yHkuus, napabosa, runepbona, ux
rpaduku M cBoiicTBa. TpuroHoMmerpuueckue (YHKIUU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIMH HA OCU KOOPAMHAT, CI0KEHUE
BEKTOPOB.

Bbuonorusi: MexaHnueckoe JBMKEHUE B )KUBOM mpupoie, 1updys3usi, 0CMOC, TEII00OMEH KUBBIX
OpPraHM3MOB, TEIJIOBOE 3arps3HEHHUE OKpY’KaIoILeH cpenbl, yTUIN3anus OMOOPraHnYecKoro TOIINBA
111 BBIPAOOTKHU «TETIOBOW» U 3JIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHUE M KaMJUIAPHBIC SIBICHUS
B [IPUPO/IE, JIEKTPUUECKHE SBJICHUS B )KMBOU MIPUPOJIE.

XUMHA: JUCKPETHOE CTPOCHHME BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MoOJIIpHas Macca, MOJTy4YeHHEe HaHOMaTepuasoB, TEIUIOBbIE CBOWMCTBA TBEPIBIX TeN, KUIAKOCTEH U
ra3oB, KUJKUE KPHUCTAJUIbI, SIEKTPUUECKUE CBOMCTBA METAJJIOB, JIEKTPOJIMTUYECKAS AUCCOLMALINS,
rajibBaHUKa, MEKTPOHHAsI MUKPOCKOTIHSL.

I'eorpadus: BIa)xHOCT BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHonorus: mpeoOpa3oBaHHE [BMKEHUH C HCIOJIb30BAHMEM MEXAHU3MOB, YUET CYXOro M
KHUJKOTO TPEHUSI B TEXHUKE, CTATMUECKHE KOHCTPYKLUUHU (KPOHIUTEHMH, pelleT4arble KOHCTPYKIMH),



UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHS MEXaHUKU B TEXHUKE (TMPOCKOI, BOAOMET U APYyTHUE), ABUraTelb
BHYTPEHHEIO CropaHusi, mapoBass TypOuHa, OBITOBOM XOJOAWIBHUK, KOHIMIIMOHEP, TEXHOJIOTUU
IIOJIyYE€HUSI COBPEMEHHBIX MAaTepUaJOB, B TOM 4YHUCJIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKass  3allMTa,  3a3e€MJICHHE  DJIEKTPONpUOOpOB,  ra3opaspsiiHble  JIAMIIbI,
HOJIYIIPOBOJIHUKOBBIE MPUOOPBI, FaJIbBaHUKA.

Copnepxanne obyuenus B 11 kiacce.

Paznen 4. DnexrpoauHaMuka.

Tema 4. MarautHoe nose.

B3aumonencTBue MOCTOSHHBIX MArHUTOB M IPOBOJHMKOB ¢ TOKOM. MaruutHoe nose. Bektop
MarHMTHON MHIYKUUH. [IpuHIUN Cynepno3nuuym MarHuTHBIX oJei. JIMHMY MarHUTHON MHIYKLUH.

MarautHoe 1oje IpOBOJHUKA C TOKOM (IIPSIMOIO NMPOBOJHUKA, KATYIIKM M KPYIrOBOI'O BUTKA).
OnbIT Dpcrena.

Cuiia Amriepa, e€ HanpaBJIEHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE U MOAYJb. JIBHKCHHME 3apsOKCHHOM 4YacTULBI B OJHOPOIHOM
MarHuTHOM noJie. Pabora cunsl Jlopeniia.

MaruutHoe none B Bemectse. @eppoMarHeTuKy, napa- 1 JMaMarHeTUKH.

TexHudeckue yCTpoucTBa U TEXHOJOTHUYECKHE MPOLIECCHI: IPUMEHEHUE MIOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOABHUraTenab SIKoOM, YCKOpUTENH 3JIEMEHTapHBIX
YacTHLI.

JlemoHcTpamuu.

Kaptuna nuHMI MHIYKIMM MarHUTHOTO MOJIS IOJIOCOBOTO U IMOJKOBOOOPa3HOIO MOCTOSHHBIX
MarHuToB.

Kaprvna nvHMI MarHMTHOW MHAYKLIMM IOJS JUIMHHOTO IPSIMOIO IPOBOJHMKA U 3aMKHYTOTO
KOJIbLIEBOT'O TPOBOJHMKA, KATYIIKU C TOKOM.

B3anMozeincTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

HabntoneHnue nBuxkeHUs Iy4Ka 3J€KTPOHOB B MArHUTHOM IIOJI€.

[IpuHIMN neHCTBUS 3JEKTPOU3MEPUTENBHOTIO TPUOOpPa MAarHUTOIIEKTPUUECKON CUCTEMBI.

YdeHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIe pabOThl, MPAKTUKYM.

HccenegoBanne MarHMTHOTO MOJIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neicTBUS NOCTOSIHHOTO MAarHATa HAa PAMKY C TOKOM.

N3mepenue cunel AMnepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHMS CUIIBI AMIIEpa.

Tewma 5. DnekTpoMarHuTHasE UHTYKIIHS.

SIBneHune oaneKTpoMarHWTHOM MHAyKIMHM. IloTok BekTOopa MarHuTHOW wuHAyKuuu. J/1C
MHAYKIMHU. 3aKOH 3JIEKTpOMarHUTHOM MHAykuuu ®apanes. BuxpeBoe asnextpuueckoe mnoise. Toku
dyxko.

O/IC nHAYKIMY B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuio JleHua.

NunyktuBHOCTE. Karymka MHAYKTMBHOCTM B LENHM IIOCTOSHHOIO TOKa. SIBneHue
camonHykiuu. 9J1C caMOMHAYKINN.

OHeprust MarHUTHOTO MOJIS KATYIIKN C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudeckue ycTpoMCTBa M TEXHOJIOTMYECKHE MPOLECCHl: WHAYKIIMOHHAS I€4Yb, COJICHOWJ,
3aluTa OT JIEKTPU3ALMH TeJl IIPU ABM)KEHUH B MAarHUTHOM I10J1€ 3EMIIN.

JleMoHcTpanum.

HaGntoneHue siBieHUs 3J€KTPOMAarHUTHOW MHTYKIHH.

Uccnenosanue 3aBucumoctu 3/1C nHAYKINUN OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.

IIpasuio JleHna.

[Tamenre MarauTa B aIIOMAHUEBOU (MEHOI) TpyOe.

SIBiIeHME CAMOMHTYKLIUH.



Uccnenosanue 3aBucumoctu IJIC caMOMHAYKIIMUA OT CKOPOCTU U3MEHEHUS CUJIBI TOKA B IIEIH.

YdeHn4ecKuil 3KCIIEpUMEHT, Ta00opaTOpHbIe pabOThl, MPAKTUKYM.

WccnenoBanue siBieHUs AIEKTPOMArHUTHOM WHIYKIIUH.

OrnpezenieHne UHIYKIUA BUXPEBOI'O MArHUTHOTO TOJIA.

HccnenoBanue siBIeHUsS CAMOMHTYKIUH.

COopka MoieNv 3IEKTPOMArHUTHOT'O TeHEpaTopa.

Pasznen 5. Konebauus 1 BOJHEL

Tema 1. Mexanuyeckue KoneOaHus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.

I'apmonnueckue koneOanusi. Kunemarnueckoe M JUHAMHYECKOE OIMKCAaHUE. DHEPreTU4ecKoe
onucaHue (3aKOH COXPAaHEHHS MEXaHMYeCKOW HHepruu). BhIBOJ JAMHAMHUYECKOTO OIMUCAHMS
FapMOHHYECKHUX KOJIEOaHUI U3 X IHEPreTUYECKOT0 U KHHEMATUYECKOTO OMUCaHUSI.

Ammuntyna u ¢dasza konebGanuil. CBA3b aMIUIMTYIbl KOJEOAHMH HWCXOAHOM BEITHMYMHBI C
aMIUIUTYy1aMU Kosie0aHU# €€ CKOPOCTU U YCKOPEHHUS.

[lepuon m wyacrora kosebanuii. Ileprox MaybIX CBOOOIHBIX KOJICOAHHWH MaTeMaTUYeCKOTro
MasiTHUKA. [leproa cBOOOHBIX KONeOaHMId TPYKUHHOTO MasiTHUKA.

[lonarue o 3aryxaromux KosieOaHusX. BwiHyKaeHHbIe KoneOaHus. Pezonanc. PesonancHas
KpuBas. BiausHue 3aTyxaHus Ha BUJI PE€30HAHCHOM KpUBOM. ABTOKOIeOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHcTpanuum.

3anuch K01e0aTeIbHOTO ABHKEHUS.

Habnronenne He3aBHCUMOCTH TIEPHOJia MAJIBIX KOJIEOAHUU TPy3a HAa HUTH OT aMILUTUTY/IBL.

HccnenoBanmne 3aryxaromux KojieOaHH M 3aBHCHUMOCTH TEpUOAa CBOOOJIHBIX KOJeOaHWH OT
COIPOTHBIICHUS.

HccnenoBanme kojeOaHuWi Tpy3a HAa MACCHBHOM TMpYyKMHE C 1edbl0  (GopMUpOBaHUS
IIpe/ICTaBICHUI 00 naealbHON MOJIENIN IPYKMHHOT'O MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MpHU KOoIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

VYyeHn4yeckuii SKCIEPUMEHT, TaOOpaTOPHbIE padOThI, TPAKTUKYM.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U MIPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aK0HOB ABUKEHUS TeJIa B X0J1€ KoJieOaHHUl Ha yIIpyrom MojBece.

N3yueHune nBUKEHUSA HUTIHOTO MAsITHUKA.

[IpeoOpazoBanue SHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMINX KOIeOaHUi.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. DnekTpoMarHuTHbIEC KOIeOaHUS.

Koneb6artenbupiii  koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KOJEOAHUS B  HJICATLHOM
kosnebaTenbHOM KoHType. @Dopmyna Tomcona. CBsi3p aMIUIMUTYABl 3apsga KOHAEHcaTopa ¢
aMIUIUTYI0M CUJTBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aK0H COXpaHEHHS SHEPTUHU B UACATLHOM KOJebaTeIbHOM KOHTYPE.

3aTyxaromue IeKTPOMarHuTHRIE KoeOanus. BeIHYKIeHHBIE 2JIEKTPOMarHUTHBIE KOJICOaHUsI.

[lepemeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE U JIEWCTBYIOIEE 3HAYEHUE
CHUJIBI TOKA W HATIPSKEHUS TP Pa3IMIHON (OpMe 3aBUCHUMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconaalibHbIA MEpEMEHHBIH TOK. Pe3ucTop, KOHJAEHCATOp M KaTylIKa MHAYKTUBHOCTH B
LEMTA CHHYCOMIAJIBHOTO ITEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HANpsy)KEHUM.

WneansHeiii Tpancopmatop. [Ipoussoactso, nepeaaya u norpedieHue

AIEKTPUYECKOM SHEPTUH.

DKOJIOTMUECKUE PUCKHU NIPU MPOU3BOJICTBE  3eKTpo3Hepruu. Kynerypa

WCTIOIB30BaHUSI DJIEKTPOIHEPTHUH B MIOBCETHEBHON KU3HH.

TexHu4eckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: AJIEKTPUUYECKUI 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKa, JIMHUU AJIEKTporepeaay.

JleMoHcTpanuu.



CBoOOIHBIC ATIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcrumiorpaMmsbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarOMIKX 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Mogenb 37eKTpOMarHUTHOTO TeHepaTopa.

BreiHyKIeHHBIE CHHYCOHIaTbHBIC KOJICOaHUSI.

Pe3ucrop, karyiika UHIYKTUBHOCTU U KOHJIEHCATOP B IEMH IEPEMEHHOI0 TOKa.

Pe3onanc mnpu mnocnegoBaTeIbHOM COEAUHEHUU PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTH U
KOHJICHCATOopA.

YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHChopMaTopa.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

Nzydenne tpanchopmaropa.

HccnenoBanne mNepeMEHHOTO TOKa 4epe3 IOCIeNOBAaTeIbHO COCAUHEHHBIE KOHIEHCATOP,
KaTYIIKY U PE3UCTOP.

Habntoienue 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH EPEMEHHOTO TOKA.

Tema 3. MexaHnuueckue u 3JIeKTPOMAarHUTHBIE BOJIHBI.

Mexanuyeckue BOJHBI, YCIOBUS WX pacnpocTpaHeHus. [lomepeunble W MPOJOIbHBIE BOJHBI.
[lepuon, ckOpoCTh pacnpoCTpaHEHUs] U JIMHA BOJIHBI. CBOWCTBAa MEXaHUYECKHMX BOJIH: OTPaXKEHUE,
npejoMiIeHue, naTephepeHus u audpaxius.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CJIOBUS U3JIYUYEHHUSI SJIEKTPOMArHUTHBIX BOJIH.

B3anMHast opueHTaIms BEKTOPOB —» —» B JJIIEKTPOMATHUTHOMN BOJIHE.

E, B,v

CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXCHHE, MPEITOMIICHHE, TIOJISpHU3aIius, HHTephepeHIus
1 qudpakims.

[Ixana sneKTpOMarHuTHHIX BOJIH. [[puMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpoucTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieub, ynbTpa3ByKoBasi TMarHOCTHKA B TEXHUKE
1 MEJUIMHE.

JleMoHcTpanum.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

Konebmtonieecs Teno kak MICTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

Habutoienue otpakeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AuPpakini MEXaHUIeCKUX BOJH.

AKyCTHUYECKUI pE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

UccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaXeHHE, MPETOMIICHUE, MOISpHU3aLus,
nudpakus, MHTepPepeHLns.

Oo6napyxeHue HHPPAKPACHOTO U YIbTPAPHOIETOBOTO U3TYUCHHIA.

YyeHndecKkuii SKCIIEPUMEHT, TaO0OpaTOPHBIE pa0OTHI, TPAKTUKYM.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHHUs 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tewma 4. OnTuka.

[IpsmonuHeliHOE pacnpocCTpaHeHUE CBeTa B OAHOpoaHOW cpene. Jlyd cBera. TodeuHslid
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHN B TIJIOCKOM 3€pKalie.
Cdepuueckue 3epkana.



[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETa. AOCOJIOTHBIM IMOKa3aTeNb MPETOMIICHUS.
OTHOCUTENBHBINA TIOKA3aTeNb npeaomiieHus. [I0CTOSITHCTBO 4acTOTHI CBETa U COOTHOIIEHUE JIJIMH BOJH
IIPU NIEPEX0/IE MOHOXPOMATHUYECKOTO CBETA YEPE3 IPAHHUILY pa3zeiia JBYX ONTUYECKHUX CPENl.

Xon myueit B npusme. Hucnepcus ceera. CioxHbIM coctaB Oenoro ceera. LBer.

[TonHoe BHyTpeHHEe oTpaxeHnue. [IpenenpHblil yroi nojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobuparone U pacceuBarolue JuH3bl. ToHkas auH3a. DOKYCHOE PAacCTOSHHME M ONTHYECKas
CHJIa TOHKOH JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOW CQEpUYECKON IMH3BI OT €&
Tr€OMETPUU U OTHOCUTENILHOTO IOKa3aTels IPEIOMIICHUS.

®dopmyJia TOHKOH JIMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xox nyda, NpOUIEAIIEr0 JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTHUYECKON OCH.
[TocTpoenne n300pakeHM TOYKU U OTpe3Ka MPSIMON B COOMPAIOIIMX U PAaCCEMBAIOUINX JIMH3AX U UX
CUCTEMaX.

Onrtuyeckue mpudopsl. Paspematomnias cnocoOHOCTh. [71a3 Kak onTHYecKasi CUCTEMa.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonroBas ontuka. MHTEepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHS HAOIIOICHUS
MaKCHUMyMOB U MHHHMYMOB B HHTeP()EPEHIIMOHHOW KapTHHE OT JABYX KOT€PEHTHBIX HCTOUYHHUKOB.
[Tpumeps! KITacCHYECKUX MHTEPPEPEHITMOHHBIX CXEM.

Hudpakius ceera. [udpakiuonHas pemérka. YcioBue HaOMIOACHUS TIAaBHBIX MAaKCUMYMOB
MPpY NaICHUH MOHOXPOMATHUYECKOTO CBETa Ha MU (PAKIIHOHHYIO PEIIETKY.

[Honspuszanus ceera.

TexHuueckue ycTpoicTBa U TEXHOJOTHUECKUE TPOLIECCHI: OUKH, JIyIa, IEPUCKOI, GoToarnmapar,
MHUKPOCKOTI, MPOCKIIMOHHBII anmapar, MpPOCBETICHHE ONTHUKH, BOJOKOHHAS ONTHKA, TU(GPAKIIMOHHAS
pemeTka.

JlemoHcTpamnuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npeoMiaeHus CBETA.

HabmroneHne momHoOTro BHYTPEHHETO OTpaykeHHst. MoJienb CBETOBOIA.

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 MIIOCKONAPAUIEIbHYIO IUIACTUHY U [IPU3MY.

WccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGmronenue nunrepdepeHimu ceera.

Habmroienre 11BeTOB TOHKUX TIEHOK.

Hab6mronenue qudpakuun cera.

N3ydenne nudpakiimoOHHON peréTKu.

Habmtoienne nudpakiinoHHOTO CIIeKTpa.

Habmonenue aucnepcun cBera.

Habutoienue nonsipusanuu cBera.

[IpuMeHeHne noAsIpoOrI0B AJiA U3yUYEHUS MEXaHUUECKHUX HaIPSKEHUH.

Y4eHnueckuit IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, TPAKTUKYM.

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEMISCTBA (HA MPUMEPE KUIAKUX JINH3).

N3mepenune pOKyCHOTO pacCTOSTHHSI PacCEUBAIOIINX JIMH3.

[Tonydyenne n300pakxeHus B CUCTEME U3 IMJIOCKOTO 3€pKalia U JINH3HI.

[Tonydenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TenecCKONU4eCKX CUCTEM.

Hab6monenue nudpakuuu, nHTephEpeHIINH U TONISPU3AIIH CBETA.

W3ydenue nonspusannu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAIEKTPHKA.

N3ydenne natepdepeHIiuy J1a3epHOTo U3IYUICHUS Ha ABYX LIENSX.

Hab6monenue qucnepcun.

Habmonenue u uccnenoBanue 1upakiinoOHHOTO CIEKTPA.

N3mMepenne 1JMHbBI CBETOBOM BOJHBI.

[TonydeHue ciekTpa U3My4yeHUs] CBETOMO 14 TIPU TOMOIIH TU(DPAKIIMOHHON PEIIETKY.

Pazgen 6. OcHOBBI crienIMaIbHON TEOPUH OTHOCUTEIIBHOCTH.



I'panuubl TPUMEHUMOCTH Kjlaccuyeckoll wmexaHuku. [locTymaTel cHnenualbHOM TEOpHUH
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOU HMHTepBai. [IpeobGpa3zoBanus JlopeHma. YcioBue MPUIMHHOCTH.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13p Macchbl C 3HEPTUEN U UMITYJICOM PEJISATUBUCTCKOMN YaCTHUIIbl. DHEPI U MTOKOSI.

TexHuueckue yCTpoOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE IPUEMHHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLL.

Y4eHnuecKkui IKCIEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHre HMITyJIbCa W SHEPrUU PENATUBUCTCKUX dacTull (mo QororpadgusiMm TpeKoB
3apSKEHHBIX YACTHUL] B MArHUTHOM II0JIE).

Paznen 7. KBanroBas ¢usuka.

Tema 1. KopnyckyasipHO-BOJIHOBOM Jyaan3M.

PaBHOBecHOe TerioBoe M3Iy4deHHE (M3NydyeHue abCONIOTHO YEPHOrO Temna). 3aKOH CMEUICHHS
Buna. ['unoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdexr. Onbitet A.I'. CroneroBa. 3akonbsl ¢orodddexra. YpaBHeHue DUHIITEHHA IS
dboToaddekra. «KpacHas rpanuna» Gororddexra.

JlaBneHne cBera (B YaCTHOCTH, JaBJICHHE CBETa HAa aOCOJIIOTHO MOTJIOMIAIOIIYIO U a0COIIOTHO
oTpaxkarotyro nosepxHocts). OnbiTel [1.H. JleOenena.

Bonnogsie cBolicTBa yactuil. Bonusl ne bpoitna. lnvna Bonnsl ae bpoitns u pazmepsr obnactu
JIOKaJIM3alMK ABIKYILEWcs dacTuipl. KopryckynsspHO-BOTHOBOHM nyanu3M. [ludpakius 37eKTpOHOB
Ha KpUCTaJUIaX.

Crneuunduka u3mepenuit B Mukpomupe. CooTHoeHus Heonpeaenéunocrei I 'eiizendepra.

TexHuueckue yCTPOHWCTBA M TEXHOJOTMYECKHE MPOIECCHI: CHEKTPOMETP, (HOTOAIIEMEHT,
(dboToaTUNK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHas: OaTtapesi, CBETOAHO/I.

JleMoHcTpauum.

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPdeKTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEIEHHOCTU. CBETOANOA.

Conneunas Oarapest.

YdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

Wccnenosanue gporopesucropa.

W3mepenue nocrossHHOW Ilnanka Ha ocHoBe wuccienoBanus (otorddexra. McecnenoBanue
3aBHCHMOCTH CHUJIbI TOKA YE€PE3 CBETOIUO/ OT HAIPSKEHUS.

Tewma 2. ®usuka aroma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas mozens atoma Pesepdopra.

IToctynatsl bopa. U3nyuenue u nornomnieHre (OTOHOB IMpU MEpexoje aToMa C OJHOTO YPOBHS
SHEPTHUH Ha JPYTOM.

Bunel criektpoB. CIIEKTp ypOBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYKJEHHOE M3Ty4yeHue cera. Jlasep.

TexHnueckue ycTpoiicTBA W TEXHOJOTMYECKHE  IPOLECCHL:  CHEKTPAJIBHBIM  aHAJIN3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpanuu.

Mopens onbiTa Pezepdopra.

HabnroneHnue nuHeyaThIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETUNKA HOHUZUPYIOIINX YaCTHLL.

Onpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3IYUECHHUS.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

HabmtoneHue nuHeuaToro crnekrpa.

HccnenoBanmne crekTpa pa3peXeHHOr0 aTOMAapHOTO BOJOPOAAa U H3MEpPEHUE MOCTOSIHHON
Pun6epra.

Tema 3. @u3nka aTOMHOIO SApa U HJIEMEHTAPHBIX YaCTHLL.



Hyknonnass momens siapa [eiizenOepra-MBanenko. 3apsim siapa. MaccoBoe 4YuCIO sifpa.
N3oTomsl.

PannoaktuBHOCTH. Anbda-pacnaa. DJIEKTPOHHBIM W TO3UTPOHHBIA Oera-pacran. ['amma-us
JIly4EHHE.

3akOH paauMoaKkTUBHOrO pacnaaa. PagmoaktuBHble u30TONBl B npupone. (CBoiicTBa
MOHM3UPYIOUIETO M3JIyueHUs. BiusHue painoakTHBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBINH (OH
n3inydenus. Jlozumerpus.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch sapa.

Snepusie peakuuu. Jlenenue u cuntes snep. AnepHsie peakTopsl. [IpoGieMsl yrpasisemMoro
TEPMOSIICPHOIO CUHTE3a. DKOJOTMYECKHUE ACTIEKThI Pa3BUTUS IEPHOU SHEPTETUKHU.

Meroasl perucTpaly U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

@yH/1aMEeHTANIbHBIE B3auMOJAEUCTBUSA. bapuonbl, Me30HBI W JenToHsl. IlpeacraBienue o
CrannaptHoit mojenu. KBapk-riirooHHast MOJIEIb aJpOHOB.

®uzuka 3a npeaenamu CtanaaptHod Mozaenu. TémHas MaTepus U TEMHAs SHEPTUs.

EnuncTBO (DM3nvecKkoit KapTHHBI MUpA.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHME IPOLECChl: JO3UMETp, Kamepa Buibcona,
SICPHBIA PEAKTOpP, TEPMOSACPHBIN pEaKTop, aTOMHast 00M0a, MarHUTHO-PE30HAHCHAs! TOMOTrpagusl.

Y4eHnuecKui HIKCIIEPUMEHT, JIabopaTOpHbIE padOThI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA C UCMOIB30BAHUEM I03UMETPa.

N3yuenue nmornomeHus: 6eTa-4yacTUll aTFOMUHHUEM.

Pa3znen 8. DneMeHThI aCTPOHOMUU U aCTPODU3BHUKH.

Oranel pa3BUTHS acTpoHOMMHM. lIpuKiiagHOE M MHPOBO33pEHUYECKOE 3HAUYEHHWE ACTPOHOMUM.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS MPUPOIBI KOCMUYECKUX OOBEKTOB.

Metonel  acTpoHOMUYecKuX — uccieqoBaHuil. COBpPEMEHHbIE  ONTHYECKHUE  TEJECKOIIbI,
paZnOTENeCKOIbI, BHEATMOC(epHasi aCTPOHOMHUSI.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrtema.

Comnnne. ConHeunast akTUBHOCTE. McTounuk snepruu ConHIla u 3BE371.

3BE31pl, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CIEKTpajbHBIA KIACC - CBETHUMOCTB).
3BE3bI IJIAaBHOW IOCIIENOBATENBHOCTU. 3aBUCUMOCTh «Macca - CBETUMOCTb» Ui 3BE3] TJIaBHOU
MIOCJIEA0BATENbHOCTH.  BHyTpeHHee  cTpoeHume  3BE31.  COBpPEMEHHBIE  IIPEACTABICHUS O
MIPOUCXOXACHUHU U 3BoJrolnu ColHIa U 3BE3]1. DTarnbl )KU3HU 3BE3L.

Mneunsiii [lyte - Hama ['anaktuka. [lonoxkenune m nBmxenne Comnua B ['amaktuke. Tumsl
rajlakTuk. PaguoranakTuky n kBa3zapel. YEpHBIE IBIPHI B A/Ipax rajlakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa60ma. Pa30eranue ranaktuk. Teopus bomibioro
B3pbIBA. PENIMKTOBOE M3IIydeHMeE.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnrie mpo6ieMbl aCTpOHOMUM.

VYyeHnuueckue HaOIIOIEHUS.

Habmtonenus 3BE3qHOrO HeOa HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHMEM KOMITBIOTEPHBIX
NPUIIOKEHUN ISl OTIpeiesIeHUs] TIOJ0KEeHNsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro Moylapyst U sipKue 3BE31bl.

HaGmonenus B Teneckon JIyHbl, TUTaHeT, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUH.

Pu3nYeCcKUil IPAKTUKYM.

Crioco0bl n3MepeHus: (U3UYECKUX BEIMYUH C MCIIOJIB30BAaHMEM AaHAJOrOBBIX M LHU(POBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHTEIbHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BenuyuH. OleHKa IpaHuIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUN, WCCICIOBAHWNA 3aBUCUMOCTEH (U3UYECKUX BEJIIMYMH,
IpOBEpKa TMpPEUIOKEHHBIX TUnore3 (BbIOOp M3 paboOT, OMHMCAHHBIX B TEMAaTHMYECKHX pa3Jienax
«YYeHHUECKHUI IKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTUKYM)).

Ob6o0m1aro1iee MOBTOPEHHUE.



OO0o0uieHne U cucTeMaTH3alys COAEp KaHUs Pas3lenoB Kypca «MexaHukay, «MonekymspHas
¢u3uKa U TepMOAMHAMUKAY, «DIEKTpoAMHaMuKay, «Konebanus u BONHBDY, «OCHOBBI CHEIMAIBHON
TEOPHH OTHOCUTENBHOCTHY, «KBaHTOBas pu3nKa», «I1EMEHTHl aCTPOHOMUHU U ACTPOPUIUKI».

Ponb ¢u3uKu U acCTpPOHOMUU B DKOHOMUYECKOH, TEXHOJIIOTUYECKOM, COMUATBHON M ITHYCCKON
cepax AEATEIBHOCTU YeJOBEKa, pojib U MECTO (PM3UKU U aCTPOHOMHHM B COBPEMEHHON Hay4dHOH
KapTHHE MUPA, 3HAUCHHE OMHMCATEILHON, CHCTEMAaTU3UPYIOLIeH, O0BICHUTEIBHON U TPOTHOCTUYECKOM
¢byHkuuii ¢uzndyeckoil Teopuu, posb (U3NYECKOH Teopuud B (OPMHPOBAHUU NPEACTABICHUN O
¢u3nveckoil KapTuHE MHpa, MECTO (U3NYECKOH KapTUHBI MUpa B OOIIEM pslIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJE.

MexnpeameTHble CBS3H.

Wzyuenmne kypca ¢u3uku yrayOnéHHoro ypoBHA B 11 Kiacce OCYIIECTBIISCTCS € y4ETOM
COJIep KaTEeJIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOIMH, XUMHUH, reorpapuu u
TEXHOJIOTUH.

MexnpeaMeTHbIE MOHATHUS, CBS3aHHBIE ¢ U3YYEHHEM METOJOB HAayYHOIO IO3HAHMS: SBJICHUE,
Hay4yHBId (hakT, TUMOTE3a, (U3MUYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, IKCIECPHUMEHT,
MOJICJIMPOBAaHUE, MOJ€Ib, W3MEpPEHHE, IOTPEHIHOCTH W3MEpPEHHH, HW3MepUTeNIbHbIE NPUOOPHI,
udposast 1aboparopus.

Marematuka: Pemenue cucrtemsl ypaBHeHU. Tpuronomerpuueckue GyHKIUU: CUHYC, KOCUHYC,
TaQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO. BEKTOpBI M MX MPOEKIUH HAa OCU
KOOp/MHAT, ClIO)KeHUEe BeKTOpoB. IIpom3Boanble snemMeHTapHbIX GyHKUuH. [IpusHaku mnoxoOus
TPEYTOJILHUKOB, OTIPE/ICICHNE TUIOMIAAN TUIOCKUX (UTyp 1 00BEMa Tell.

buonorusi: snekTpuueckue SBIEHUS B JKUBOW Npupoje, KosedaTenbHble JBUKEHHUS B KMBOH
IPUPOJE, DKOJOTMYECKUE PHUCKA TNPU IPOU3BOACTBE IIEKTPOIHEPIHM, 3JIEKTPOMArHUTHOE
3arpsI3HEHUE OKPYIKAIOLIEN Cpelibl, yIbTPa3ByKOBasi IUarHOCTUKA B MEJULIMHE, ONTHYECKUE SBJICHUS B
YKWBOU MPHUPO/IE.

XUMUS: CTPOGHUE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKAsI CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAJIH3.

I'eorpadus: MarHuTHBIE IOJIFOCA 3€MIIM, 3aJ€KU MAarHUTHBIX pyld, (QOTOChEMKA 3E€MHOM
MMOBEPXHOCTH, cericMorpad.

TexHoNOrHA: NPUMEHEHUE TOCTOSIHHBIX MArHUTOB, JJIEKTPOMAarHUTOB, JJIEKTPOJBUIaTEIb
SkoOu, TrTeHepaTop MEPEMEHHOIO0 TOKAa, MHIYKIUMOHHAs Ie€4yb, JIMHUM DJIEKTpoIlepesaad,
AJIEKTPOABHUraTeNb, pajap, paJuONpUEMHUK, TEJIEBU30p, aHTeHHa, TenedgoH, CBY-neus,
yIIbTPa3ByKOBasi TUAarHOCTHKA B TEXHUKE, IPOEKIIMOHHBIN ammnapar, BOJOKOHHAs ONTHKA, COJTHEYHas
Oarapesi, CIIyTHUKOBBIE IPUEMHHKH, siZIepHAasi SHEPreTUKa U SKOJIOTUYECKHUE acTIeKThl €€ Pa3BUTHS.



TemaTH4yeckoe IJIAHUPOBAHUE
ba3oBrlii ypoBeHb
10 k1ace

Nen/m | Pa3gesnnsl/TeMblI KoJuau4yecTBO 4acos

DJIeKTPOHHbIe (M (ppoBHIE)
o0pa3oBaTe/ibHbIe pecypchl

JeATeJBLHOCTD YYUTEJIS ¢ Y4eTOM padouei
IPOrpaMMbl BOCIIUTAHUS

Paznen 1. Pusuka U MeTOIbI HAYYHOT' 0 MO3HAHUSA

1.1 dusnka 1 METOIBI 2
HAYYHOTO MO3HAHUS

POIII
https://resh.edu.ru/subject/28/

Bocnuranue co3HaTeIbHON TUCIUTITUHBL
(oKa3are BAXKHOCTH YI€OHO-TI03HABATEIBHOM
JIeSTEIIbHOCTH, y9eOHOH U TPYHOBOit
JIACHUATUTHBI)

Pa3nea 2. MexaHHuKa

21 Kunemaruka 5 PoOI [IpuBnedyenne BHUMaHUS IIKOJIFHUKOB K
https://resh.edu.ru/subject/28/ [EHHOCTHOMY aCTIEKTy W3y4YaeMbIX SIBICHH,
WHHULIMUPOBAaHUE 00CYKICHH, BHICKA3bIBAHUS
CBOET0 MHEHHS M €ro 000CHOBaHHE
2.2 Junamuka 7 PoOI Opranuszaius padoThl 00yJIarOIINXCS C
https://resh.edu.ru/subject/28/ COLMANEHO-3HAYMMOM HHOpMAIel yepes
00CYK/ICHHE U BBICKA3bIBaHHS COOCTBEHHOTO
MHEHUS
2.3 3aKOHBI COXpaHEHMSI B 6
MEXaHHKe
Paznen 3. MoJieky/sipHas pM3MKa U TePMOIMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO- 9 POII Opranu3aius padoThl 00YJarOIINXCS C

KUHETHYECKOM TCOpUHU

https://resh.edu.ru/subject/28/

COLMAIbHO-3HAYMMOM HHpOpMaLel yepes
00CyXJIeHHE 1 BBICKa3bIBaHUSI COOCTBEHHOTO
MHEHHUS.

DopmupoBaHne y 00y4JaromuXcsl KyJAbTypbl
310pOBOr0 M Oe30macHOro 0opasza KU3HH

CTuMynrpoBaHUe MO3HABATEIHPHON MOTHUBAIINT
00yJaronyxcs yepe3 NpUMEeHEHHE
MHTEPAKTUBHBIX (hOPM PabOTHI.

3.2 OCHOBBI TEPMOTUHAMHUKHI 10 PoOI
https://resh.edu.ru/subject/28/
3.3 ArperaTHble COCTOSHUS 5 PoII
BeniecTBa. ®a3oBbie https://resh.edu.ru/subject/28/
MePEeX0bl

BripaboTka JTHYHOCTHOTO OTHOIIEHHS K
COOBITHSAM, SIBICHUSM, JIUIAM,
AKLUEHTHPOBaHNE BHUMAaHHS OOyUYaIOMIMXCs Ha
HPaBCTBEHHBIX MTpobIeMax.

Paznen 4. DiaekTpoaAuHaAMHUKA

4.1 | Dnexrpocrarnka 10

| PRI

| DOpMHUPOBAHNE U PA3BUTHE OLIEHOYHBIX




https://resh.edu.ru/subject/28/

yMeHuil (pa3paboTka 1 NpUHSITHE KPUTECPHCB
OLICHUBAHUS, OLICHUBAHUE 110 KPUTEPHSIM,
B3aMMOIIPOBEPKA, CAMOOIICHUBAHUE U T.11.)

4.2 [HocTosHuBIN 12 PoII [IpuBnedyeHne BHUMaHUS IIKOJBHUKOB K
aneKTpudeckuid ToK. TOKH https://resh.edu.ru/subject/28/ LHEHHOCTHOMY aCTEKTy N3y4YaeMbIX SIBICHHI,
B Pa3IMYHBIX Cpesiax MHULMAPOBAHHE 00CYXKICHUH, BBICKA3bIBAHH
CBOETO MHEHHMs M €0 00OCHOBaHUE
Pe3epBHOe Bpems 2

Yri1y0/1eHHBI YpOBeHb
10 kaace
Ne n/m | Pa3nesibl/TemMbl KoanyecTBO yacon DJleKTPOHHBIE (LU (POBbIE) JesiTeIbHOCTH YUHUTEJISI C y4€TOM padoyei
o0pa3oBaTeibHbIE PeCYPChI MPOrpaMMbl BOCIUTAHUA
Paznen 1. Hayunblii MeTO/] NO3HAHUA NPUPOABI
1.1 Hayunslit MeTo MO3HAHUSA 6 POII Bocnutanune co3HaTeIbHON JUCIUTUIMHEI
MIPUPOIBI https://resh.edu.ru/subject/28/ (moka3arh BaKHOCTh YUeOHO-TT03HABATEIIHHOM
NIeSATEIIbHOCTH, y4eOHOH U TPYHOBOit
JIACIUATUTIHBI)
Paznes 2. Mexanuka
21 Kunemaruka 10 PoOI [IpuBnedyenne BHUMaHUS IIKOJFHUKOB K
https://resh.edu.ru/subject/28/ [EHHOCTHOMY aCTIEKTY U3y4YaeMbIX SIBICHHH,
WHHUIIMUPOBAaHUE 00CYKIEHH, BRICKA3bIBAHUS
CBOETO MHEHHUsI U er0 000CHOBaHHE
2.2 Junamuxa 10 POII Opranunzanus paOoTel 00yJaIOIINXCS C
https://resh.edu.ru/subject/28/ COLMAIbHO-3HAYMMOM HHPOpMaIHel yepes
00CyXJIeHHE 1 BBICKa3bIBaHUSI COOCTBEHHOTO
MHEHUS
2.3 Cratuka TBEpIOrO TENA 5 PoOII DopMHPOBAHHE U PA3BUTUE OLIEHOYHBIX
https://resh.edu.ru/subject/28/ yMeHwuit (pa3paboTka v IPUHITHE KPUTEPHEB
OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM,
B3aMMOITPOBEPKA, CAMOOIICHUBAHHUE U T.11.)
24 3aKOHBI COXpaHEHMUSI B 10 PoII CruMynupoBaHue O3HABAaTENBHON MOTHBALUU
MEXaHUKE https://resh.edu.ru/subject/28/ 00y4aroIMxcs Yepe3 MPUMEHEHNE
WHTEPAKTUBHBIX (hOpM pabOTHI
Paspes 3. MoJiekyJisipHasi pU3HKa U TEPMOIMHAMHKA
3.1 OCHOBBI MOJIEKYJISIPHO- 15 PoII Opranuszamnus padoThl 00yYarOIIUXCs C
KMHETHYECKON TEOPHH https://resh.edu.ru/subject/28/ COIMAbHO-3HAYMMOM HH(pOpMAaIveii uepes
00CYKJICHHE 1 BBICKa3bIBaHUSI COOCTBEHHOTO




MHEHUSI.
dopMupoBaHUE Y 00YUYAFOIIUXCS KYIBTYPBI
3IOPOBOTO M O€3011aCHOTO 00pa3a JKU3HU

3.2 TepmoanHaMuka. 20 PoII CruMynupoBaHue O3HAaBaTENbHON MOTHBALIUU
TennoBble MaIuHBI https://resh.edu.ru/subject/28/ oOy4arouxcs yepe3 NpruMeHeHNe
WHTEPaKTUBHBIX (DOPM pabOTHI.
3.3 ArperatHble COCTOSTHHS 14 POII BripaboTka JIMYHOCTHOTO OTHOIIEHUS K
BeriecTsa. Da3oBuIe https://resh.edu.ru/subject/28/ COOBITHSIM, SIBIICHUSIM, JIUIAM,
TepeXOIbI aKICHTHPOBAHNE BHUMAHUS 00ydJaromuxcs Ha
HpPaBCTBEHHBIX IPOOIEMax.
Pa3znen 4. DinekTpoauHaMuKa
4.1 OnexTpuyeckoe mojue 24 POII ®opMHpPOBaHNE U PA3BUTHE OLIEHOYHBIX
https://resh.edu.ru/subject/28/ yMeHuit (pa3paboTka v NPUHSITHE KPUTSPHCB
OLICHVWBAHMS, OLICHUBAHHUE 110 KPUTEPHSIM,
B3aMMOITPOBEPKA, CAMOOIICHUBAHHUE H T.JI.)
4.2 [HocTosHHBIN 24 POII [IpuBneuyenue BHUMaHUS IIKOJBHUKOB K
JNIEKTPHYCCKHUN TOK https://resh.edu.ru/subject/28/ [EHHOCTHOMY aCTICKTy W3y4YaeMbIX SIBICHHI,
WHHULIMUPOBAaHUE 00CYKICHH, BHICKA3bIBAHUS
4.3 Toxu B pa3ianuHBIX cpeaax 6 POII CBOETO MHEHHUSI U €r0 000CHOBaHHE
https://resh.edu.ru/subject/28/
Paszpnen 5. ®u3nyeckuii IPAKTUKYM
5.1 DU3NYECKUI TPAKTUKYM 16 PO [IpuBrieueHre BHUMaHHUS IIKOIBHUKOB K
https://resh.edu.ru/subject/28/ [IEHHOCTHOMY aCTEKTy H3yJaeMbIX SIBIICHHH,
MHULMAPOBAaHNE 00CYXKJICHUH, BBICKAa3bIBAHUS
CBOET0 MHEHHMS M ero 000CHOBaHHE
PesepBHOe Bpems 10




