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1 MACHOPT PABOYEN ITPOIr'PAMMBbI YYEEHOI'O IIPEJMETA
OVIIL.06 ®usuka
1.1 OOJacTh NPpUMEHEHHUS MPOTrPAMMBI

Peanuzanus cpenanero ob6mero obpazoBanus B npenenax OIl CIIO mo mporpamme
NOATOTOBKHU crienuanuctoB cpennero 3seHa no 08.02.05 CTtpouTenbCTBO M AKCILTyaTalus
aBTOMOOMITBHBIX JOpOT U a3poapomoB B cootBeTcTBUU ¢ PI'OC CIIO no cnenuanbHOCTH
08.02.05 CrpouTenbCcTBO M 3KCIUTyaTalMs aBTOMOOMJIBHBIX JOPOr M a’pOApPOMOB, C
yaetoM TpeboBanmii ®PI'OC cpemanero oOmiero oOpa3oBaHUs, YTBEPKICHHOTO MPUKA30M
MunoOpuayku Poccun ot 17.05.2012 Ne 413 u denepanbHOil 00pa3oBaTeIbHON
IpOrpaMMBbl, YTBEPKIECHHOU ITpukazoM Munnpocsemenns Poccun ot 11.01.2018r. Ne25;

1.2 OOmas xapakrepuctuka yueoOHoro npeamera OYIL.06 ®usuka

®du3rka Kak Hayka o Haubosee oOmMX 3aKOHaxX NPHUPOABI, BBICTyHAas B KauyeCTBE
y4eOHOro mpeaMeTa, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUW 00 OKpY’KarolIeM
mupe. Kypc ¢usukm — cucteMooOpasyromuidl il €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
OPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHbI JIe)KaT B OCHOBE MPOLIECCOB U SIBJIICHUM,
U3ydaeMblX XUMHUeH, Owuosorueit, Qusnueckod reorpaduet U  acCTPOHOMUEH.
Hcnonb3oBaHrue W aKTUBHOE NMpUMEHEHUE (U3MYECKUX 3HAHUU OINpEeAeNIUIo XapakTep U
OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTUH B CcQepe HSHEPreTUKU, TPAHCIOopTa,
OCBOEHUSI KOCMOCA, MOJIy4eHHs HOBBIX MaTEpPUAJIOB € 3aJaHHBIMU CBOWCTBaMU. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpa
oOyuatomerocsi, B (OpMUpPOBaHHE YMEHUH NPUMEHATh HAYYHBIH METOJ MO3HAHMS IMpPU
BBIMOJTHEHUH UMM YYEOHBIX MCCIICOBAHUM.

B ocHOBY Kypca (pu3uku AJi1 YPOBHS CpeAHEro o0IIero o0pa3oBaHUsl MOJIOXKEH P
U, KOTOPbIE MOXHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 HOCTPOCHHUS.

Hoes wyenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuail M3 BCEX pa3lenoB (HU3MKH, BKIIOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HKHU.

Hoes cenepanusayuu. B cOOTBETCTBUU € HEW maTepuan Kypca pusuku oObeauHEH
BOKPYT (u3nueckux Teopuil. Benymmm B Kypce siBisieTcs GopMHUpPOBAHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.

Hoes  eymanumapusayuu. EE peanuzanus npeanosiaraeT — MCHOJIb30BaHUE
IYMaHUTapHOTO MOTEeHLHada (GU3NYECKON HAyKH, OCMBICIEHUE CBS3HM Pa3BUTHs (PUMKUC
pazBuTHeM oOmlecTBa, a TakXke C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH TTPOoOIeMamu.

Hoesn npuxnaonot nanpasnrennocmu. Kypc pusuku mpennosnaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKHX MPUIIOKEHHIM HM3YYEHHBIX TEOpUU U
3aKOHOB.

Hoes sxonoeuzayuu peanu3yeTcsl MOCPEICTBOM BBEIAEHUS JIEMEHTOB COAECPKAHUA,
NOCBSIUIEHHBIX AKOJIOTMYECKUM MpoOjJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pa3BUTHEM TEXHUKM W TEXHOJOTHM, a TakXe OOCYXJIeHHsS MNpoOiieM palruoHaIbHOTO
IPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.



CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3UKH Ha YPOBHE CpPETHEro OOIIEro
oOpa3oBanus sBIAIOTCS (pusmdeckue Teopuu (HOpMUPOBAHHME TPEICTABICHUN O
CTPYKTYpE MOCTpOCHUS (GU3UUECKON TEOPHH, posid (yHIaMEHTATBHBIX 3aKOHOB U
OPUHIIMTIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJAE, TPaHUIAX
NPUMEHUMOCTH TEOPUH, I ONMUCAHUS €CTCCTBCHHO-HAYYHBIX SBICHUU U
MIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0/ B Kypce (PU3UKH peann3yeTcs MPexe
BCEro 3a CYET OpPraHM3alid SKCTIICPUMEHTAIBHON JESATEIbHOCTH O0YyYarOlUXCH.
Jl11s 6a30BOTOYPOBHS Kypca (PU3HKHU — 3TO UCTIOIB30BaHNE CHCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPHIE B TpOrpamMme
no (usuke OObENUHEHBI B OOIIMII CHUCOK YYEHMUYECKHX MPAKTUYECKHX padoT.
Brinenenne B yka3aHHOM TIepeyHE J1a0OpaTOPHBIX pPAOOT, MPOBOJUMBIX IS
KOHTPOJISl U OLIEHKH, OCYIIECTBISETCSA yYaCTHUKaAMU 00pa30BaTelIbHOTO MpoIecca
UCXOJI1 U3 OCOOCHHOCTEW TUIAaHUPOBAHUS U OCHalIeHus kaOunera ¢usuku. [lpu
3TOM oOecreunBaeTcsi OBJAJCHUE OOYYaIOMUMUCS YMEHUSMU TIPOBOJUTH
KOCBEHHbBIC HM3MEPEHUS, WMCCICIOBAHUS 3aBHUCHUMOCTEH (M3MYECKUX BEIUYHH U
MIOCTAHOBKY OITBITOB TI0 TIPOBEPKE MPE/IJIOKEHHBIX TUITOTES.

bonbmoe BHMMaHHWE YIEISETCS PEIMICHUIO PACUETHBIX W KAaYECTBEHHBIX
3amad. [Ipu 3TOM Anst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33Ja4H C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIbIO, TO3BOISIFOIINE MPUMEHATh U3yUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK U WHTETPUPYS 3HAHHS U3
pa3HbIX pa3nenoB. [l KauyeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHHs Ha
00BbsCHEHHE MpOTEeKaHUsl (U3MUYECKUX SIBICHUM MU TPOLIECCOB B OKpPYXKaroIeh
KU3HHU, TpeOyromue BbIOOpa (U3MYECKON MOAENM IS CUTyallMu MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY O0ECIEeYeHHI0 y4eOHOTO mporiecca 6a30BbIil ypoBeHb Kypca (hu3uku
Ha YpOBHE CpeTHEro oOmero oOpa3oBaHUsl MOJKEH H3ydaThCs B YCJIOBHSAX
IpeaIMeTHOro KabuHeTa (M3MKU WM B YCJIOBHUSX HMHTETPHPOBAHHOTO KabWHeTa
NpeAMETOB €CTECTBEHHO-HAYUYHOro IMKia. B kaOuHete (DU3MKU JOKHO OBITh
HEeoOXxouMoe J1abopaTopHOoe 00OpyAOBaHWE [Jis BBHIMIOJIHEHUS YKa3aHHBIX B
porpamMme 1o (pU3MKEe YUCHHUYECKHX MPAKTHUYCCKUX PadO0T U JEMOHCTPAIIMOHHOE
00opyioBaHUe.

JleMoHCTpalinoHHOE 000py0BaHWE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH M OOECNeYMBaeT IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe M0 (U3MKE KIIOYEBBIX JIEMOHCTpAIMi st
UCCJICIOBAHMSI  M3Y4Yae€MbIX  SIBICHUW UM  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHHE JII YYCHHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTCcsi B BUJE TEMAaTUYECKHX KOMIUICKTOB M 0OECTeuMBacTCs B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTHYeCKHe KOMIUIEKTHI
7a00paTOPHOTO O0OpPYJOBaHUSA JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(DPOBBIX Ja00paTOpUid.



1.3 Heau uzyyenusi yueonoro npeamera OVYIL.06 ®uzuka

OCHOBHBIMU LIETISIMU M3Yy4YeHHUS (PU3UKU B OOLIEM OOpa30BaHUU SIBISIOTCA:
(opMupOBaHHE MHTEpECa U CTPEMJICHUS OOYYAIOIIMXCS K HayYHOMY H3YUYEHMIO

HOPUPOJIbl, PA3BUTHE UX UHTEIUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUNH O HAYYHOM METOJie MO3HaHMs U (HOPMUPOBAHUE
UCCJIEI0BATENIBCKOTO OTHOUIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;

(opMupOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yYeHHUs] OCHOB
CTpOeHHs MaTepuu U (HyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

GopmMupoBaHue yMEHHH OOBSICHATH SIBICHHUS C  HCIOJIb30BAHHEM
¢u3nYeCKUX 3HaHUN U HAYIHBIX JOKA3aTelbCTB;

(opMHpOBaHUE TMpPEACTaBICHUNA O podau (U3UKKA ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTuxkeHrne STUX 1Heineid o00ecrneurnBaeTcs pEeUIeHUEM  CIEeAYIOLIUX
3aJa4 B IpOLECCE M3yYeHUs Kypca (U3MKM Ha YpPOBHE CpPEIHEro o0OIero

00pa3oBaHuUs:
nproOpETEeHNE CUCTEMBI 3HAaHUK 00 00IMUX (PU3UIECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpPHSAX,  BKJIIOYAas  MEXaHWKY,  MOJCKYJIpHYIO  (u3uKy,

AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTBI aCTPOPU3UKHY;

dbopMHupOoBaHWE YMEHHMA TPUMEHSITh TEOPETHUYECKUE 3HAHUS IS
00bsCHeHHs] (DU3UYECKUX SIBJICHUN B MPUPOJE W JJIS MPUHSITHS MPAKTUYECKHUX
pPELICHUI B TOBCETHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB pEIICHHsS pa3IMYHbIX 33Jad C SBHO 33JaHHOMU
(du3nyueckoil MOJAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSTENBHOE CO3JaHUE
bu3uYecKOl MOJEIN,a]eKBATHON YCIOBUSIM 3aJ1auu;

NOHUMaHWe (U3NYECKUX OCHOB U TMPUHIIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPONCTB UTEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIAJICHUE METOJAMHU CAMOCTOSITENBHOTO IUIAHUPOBAHUSA M IPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHalW3a W HHTEpIpeTaluud  uHdopmanuu,
ONpPEEIICHUS IOCTOBEPHOCTU MOJYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHUSI YMEHHUM IPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU AECATEIHbHOCTH.

1.4 Mecrto yueonoro npeamera OYIL.06 ®u3uka B crpykrype HIICC3:

VYyeOnbiii npeamer Ousnka saBisieTcsl y4eOHbIM MPEAMETOM 00s3aTEIbHON
npeametrHoi obmactu  «EcrectBennbie Haykm» @DPI'OC cpemnero oO1iero
o0pa3oBaHUs.

B yue6nom mmane IITICC3 yueOubI mpeamer Pusnka BXOIUT B COCTaB
00111e00pa30BaTeNbHBIX YUeOHBIX MPEIMETOB.

[Tporpamma no ¢pu3MKe BKIIOYAET:
IUTAaHUPYEMbIE pe3yJIbTaThl OCBOEHHUA Kypca (U3UKU Ha 6a30BOM YpOBHE, B TOM
YuUCJIe IPEeAMETHBIE Pe3yJIbTaThl 10 T'0J1aM O0yUYEHUS,
cojiepkaHue yueOHoro npeamMera «Pu3nkay o rojam o0y4eHusl.



2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
IMPEAMETA OVYII.06 ®u3uka

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE peE3yibTaThl OCBOEHUSI ydeOHoro mpeamera «Du3UKa»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCUHCKOro 0O0IleCcTBa, paclIMpEeHUE KU3HEHHOTO
ONBITa U OIbITA ICATEIIBHOCTH B MPOLIECCE PEATU3ALNU OCHOBHBIX HAMNPABICHUN
BOCIIUTATEIBHOUN NEATEIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIMTAHUA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3HWIMK  OOydYaromerocs  Kak
AKTUBHOTO MOTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIECTBa;

MPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUYECKUX TYMAHHCTHUECKUX M
JEMOKPATUYECKUX 1IEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPakJIaHCKOIO
00111ecTBa, Y4aCTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIbLHON OpraHu3alluy;

yMEHHUE  B3aUMOJICHCTBOBaTH C  COLUMAIBHBIMM  HHCTUTYTaMH B
COOTBETCTBUH € UX(PYHKIUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOU ESATENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOI IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO MOBECHNUS,

CIIOCOOHOCTh OLICHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HAa MOPAIIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOWYUBOIO OYIyIIETO;

4) 3¢cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAas OSCTETUKY HAyYHOIO
TBOPUYECTBA, TPUCYIIETO HU3HUUECKON HAYKE;

5) TpyA10BOr0 BOCIIUTAHUSA:

MHTEpPEC K pa3luyHbIM chepaM MpoPEeCcCHOHAIBHON NEATeTbHOCTH, B TOM
YUCJI€ CBSI3aHHBIM C (DU3UKOW W TEXHHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOpP Oymyrieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHHI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHUIO U caMO0Opa3oBaHuUIO0 B 00J1aCTU
(bU3UKMHA TPOTHXKEHUU BCEH JKU3HU,

6) 3K0JI0TMY€eCKOr0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh AIKOJOTUYECKOM KYJIbTYpPhI, OCO3HaHUE TIJI00aIBLHOTO
XapaKTepa’KOJIOTUUECKUX MpolIieM;



IJIAHUPOBAHUE W OCYIIECCTBIICHUE ICWCTBUHA B OKPYXAKOIIEH Cpeae Ha
OCHOBE3HAHMS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

Pacmupenne omnbiTa A€ATENBHOCTH 3KOJOTHMYECKOW HANPABICHHOCTU Ha
OCHOBEMMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI GU3UUYECKON HAYKU,

OCO3HAHWE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH B MPOILIECCE
u3yueHus: (U3UKU  OCYIIECTBJISATh  IMPOCKTHYKD U HCCIEI0BATEIbCKYIO
NESITENbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbLHbIE y4eOHbIe JelCTBUSA

ba3oBble Joruuyeckue aeiiCcTBUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH ¥ aKTyallM3WpPOBaTh  IpoOIemy,
paccmaTpuBaTbe€ BCECTOPOHHE;

OMpEeNeNsATh 1EIN JEATeNIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH HX
JOCTH)KCHUS; BBISIBIIATh 3aKOHOMEPHOCTU W TMPOTUBOPEUMS] B pacCMaTpPUBAEMBIX
buznIeCcKuX

SIBIICHUSAX;

pa3pabarpiBaTh IJIaH PEIICHUS MTPOOJIEeMbl CYYETOM aHaAIM3a HMMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B  JICSATEIBHOCTh, OIICHUBATb COOTBETCTBUE
pe3yJIbTATOBIICNISAM, OIIEHUBATh PUCKHU MOCJEICTBUN ACATEIHLHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSAX  PEajIbHOTO,
BUPTYaJIbHOIO MKOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIICHUE TIPH PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciieoBaTebCKUe AeiCTBUA:

Brnanets Hay4HON TEPMHUHOJIOTHEN, KITFOYEBBIMU MTOHATUSMHU UMETOIAMU
(bu3HUEeCcKO HAyKU;

Bnanets HaBbIKaMHU y4eOHO-HUCCIIeI0BATEIHCKOM U MIPOEKTHOMN
NESATeTbHOCTH B 00jlacTh  (PU3MKH, CHOCOOHOCTHIO W  TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB PEIICHMS 3a7a4 (PU3UUECKOTO COAep KaHus,
MPUMEHEHUIO PA3JIMYHBIX METOJOBIO3HAHUS,

BJIaJICTh BHUAAMU JACATEIIBHOCTA MO TIOJYYEHHIO HOBOIO 3HAHHUS, €ro
WHTEpIIpETalluk, IPeoOpa3oBaHUI0 M IPUMCHEHHIO B PA3IMYHBIX yYCOHBIX
CUTYaIMsIX,B TOM YKCJIE TIPU CO3/IaHUU YUEOHBIX MTPOEKTOB B 001aCTH (HU3UKU;

BBISIBJIATh TMPUUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJuM3UpOBaTh 3aaady,
BBIJIBUTaTh TUIOTE3y €& pElIeHUs, HAXOJIUTh apryMEHTHI ISl JO0Ka3aTelbCTBa
CBOUX YTBEPKJICHHI1,3a7]aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHaJTU3UPOBaTh MOJYYEHHbIE B XOJAE pELICHUS 3a7ayd pe3yJIbTaThl,
KPUTUYECKU OIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBUSIX;



CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIC 3aJladyd B 0Opa30BaTEIbHOU
JESITeIbHOCTH, B TOM YUCJIE TPU U3yUYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsAM, OLICHUBATh NPUOOPETEHHBIN OMBIT;

yMETh TMEPEHOCUTh 3HaHUSA 10 (U3HKE B MPAKTUYECKYIO 00IacTh
KU3HEACITEIbHOCTH;

YyMETh HMHTETPUPOBATh 3HAHWUSA W3 Pa3HBIX TNPEIMETHBIX OO0JacTel;
BBIJIBUTATh HOBBIE HICH, MIPEJIaraTh OpUrHHAIBHBIEC MOAXO0IbI M PEIICHUS;,CTABUTh
npoOJIeMbl U 3a]]a4, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undopmanueii:

BJIa/IETh HaBbIKAMU MOJIYYEHHUS MHPOpMALUU PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOWCK, aHaJM3,
CUCTEMATHU3alMI0 M HHTEpIpeTaluio HMHGOOPMALUK Pa3IUYHbIX BUAOB U (PopM
IpEICTaBICHNUS;

OLIEHHBATh JOCTOBEPHOCTH MH(OpPMALIUY;

UCIIONIb30BaTh  CpeACcTBa MHGPOPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3aJa4 C coOmofeHneM TpeOOBaHUIT JPrOHOMHKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOepeXeHMsl, TMPABOBBIX M OTUYECKUX HOPM, HOPM
MH(pOpMAIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOr0 COJAEPKAHMS B pazMyHBIX (popmaTax c
y4€TOM HazHAYCHHSI MHPOPMAIIUH U LIETICBON ayJUTOPHH, BHIOUpPAs ONTUMATBHYIO
(GopMy npeCcTaBICHHS U BU3YyaJIU3aLUU.

KoMMyHuKaTHBHBIE YHHBEpPCAJbHbIE YueOHbIE JeiicTBHS:

OCYUIECTBJISITh OOIIEHHME Ha Ypokax (U3MKH W BO BHEYPOUYHOM
JeSTELHOCTH;, PACIIO3HABATh MPEANOCHUTKH KOHPIMKTHBIX CUTYyaIlMil U CMATYaTh
KOH(MIUKTBI; Pa3BEPHYTO U JIOTHYHO W3JIaraTh CBOK TOYKY 3pEHUS C
WCIIOJIb30BAaHUEM SI3BIKOBBIX

CPEICTB;

MOHUMATh W HCIIOJIB30BaTh MPEUMYIECTBA KOMAHJIHONW W WHAWNBUAYATHHOU
paboThI; BEIOMpPATh TEMATHKYy W METOJBI COBMECTHBIX JCUCTBHH ¢ YIETOM OOIIUX
UHTEPECOB,

¥ BO3MOYKHOCTEH Ka)KJIOTO WICHA KOJIJICKTHBA,;

NPUHAMATh IeTd  COBMECTHOW JEATEeIbHOCTH, OpPraHU30BBIBATh U
KOOPAWHHUPOBATh JCUCTBUS IO €€ JOCTHIKCHHIO: COCTaBJIATh IUTaH JICHCTBUH,
pacrlpenenaTb poyid C y46TOM MHEHUH YYaCTHHKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHO paboThI;

OIICHMBATh KAa4eCTBO CBOET0 BKJIAJa MU KaXJOTO yYaCTHUKA KOMAaHIbl B
001Ut pe3yapTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIC MPOCKTHI, OICHWUBATH HJCH C TO3WIIMH HOBH3HBI,
OPUTHUHATBHOCTH, TIPAKTUICCKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHUECKOE TIOBEACHHE B PAa3IMYHBIX
CUTYaIUIX, IPOSBIATh TBOPUYECTBO U BOOOPAKECHHE, OBITh MHUITUATUBHBIM.

PeryisiTuBHbBIC YHUBepCaJbHbIe Y4eOHbIe elCTBHSA
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Camoopranusanus:

CaMOCTOSTENILHO OCYIIECTBISATh MO3HABATEIBHYIO JEATEILHOCTh B 00JIaCTH
GU3NKM U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh W  (HOPMYITUPOBATH
coOCTBEHHEIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEIOYTECHHI;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM;

pacuIupsTh paMKi y4eOHOT0 IIpeMeTa Ha OCHOBE JTUYHBIX MPENOYTESHUIN;

JieaTh OCO3HAHHBIM BBIOOpP, aApPryMEHTHUpOBAaTH €ro, OpaTb Ha ceds
OTBETCTBEHHOCTh3a PEIICHHE;

OILICHUBAThH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO M TMPOSBICHUIO JPYIUIMU B 001acTH
(U3HKH, TOCTOSTHHO MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IJMOIMOHAJIbHBII HHTEJLJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIaJICTh ~HaBBIKAMM  TIO3HABaTENbHOW pedJIEeKCUU KaK  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA U MBICIUTEIBHBIX MPOLECCOB, HUX pE3yJbTaTOB U
OCHOBAHUM;

UCIIO/Ib30BaTh MpUEMBI  pedeKCUU JJis1 OIEHKH CUTyalluH, BbIOOpa
BEPHOTOpELICHUS;

YMETh OLIEHUBATh PUCKM U CBOEBPEMEHHO MNPUHHUMATHh PEHICHUS MO UX
CHUKEHUIO; IPUHUMATh MOTHUBBI M apTyMEHTHI JAPYTHX MPU aHAIIM3€ Pe3yJIbTaTOB
NeSTEebHOCTH; IPUHUMATD ce0sl, TOHUMAsi CBOM HEJIOCTATKU M JJOCTOMHCTBA;

MpUHUMATh MOTHBBI M apryMEHTHI JAPYTHX TMPU aHaIu3e pe3yJbTaToB
NESITEIPHOCTH; IPU3HABATh CBOE MPABO W MPABO JPYTUX HA OMIMOKHU.

B mporecce nOCTUKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTrPaMMBbI
no ¢u3MKe 7S YPOBHS CpelHero oOmero oOpa3oBaHusA y OOyYaromIMXcCs

COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJICKT, MIPEATOIaratoIni
c(hOpMUPOBAHHOCTb:
CaMOCO3HaHUA, BKJTIOYAIOIIETO CTIOCOOHOCTH MTOHUMATh CBOE

AOMOITMOHAJILHOE COCTOSIHWE, BHUJCTh HAIPaBJICHUS pPa3BHTHS COOCTBEHHOMU
AMOIIMOHAJILHOU cdephl, OBIThYBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHMsI, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATBHCA K
MOIMOHAILHBIM U3MEHEHUSM U MPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKIIOYAIOINIEH CTPEMJICHUE K JOCTIKCHUIO LIETU U
yCcrexy, ONTHUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JIEWCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH,  BKJIIOYAIOMIEH  CHOCOOHOCTh  IMOHUMATh  IMOIMOHAILHOE
COCTOSIHHE IPYTUX, YUYUTHIBAThH €r0 MPHU OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTH K
COYYBCTBHIO U COTICPEKUBAHUIO;

COIMAJIBHBIX ~ HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTH BBICTPaUBATh
OTHOIICHUS C JPYTUMU JIFOJIBMH, 3a00THUTHCS, TPOSBIATh WHTEPEC W paspeniaTh
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KOH(DITUKTHI.
MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 1 cemecTpe mpeAMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD y O0YUYaAIOIIUXCA YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (HU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOM TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIOIEH;

YUUTBIBATh TPAHULBl MPUMEHEHUS H3YYCHHBIX (UINYECKUX MOJEIIECH:
MaTepHalibHasl TOUKa, MHEpIUaIbHasl cucTeMa OTcuéra, abCONMIOTHO TBEPAOE TEIO,
UICaTbHBIN ra3, MOJAEIN CTPOEHUS T'a30B, KUIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3aps]l PU pelieHnr PU3NYECKHUX 3a]a4;

pacno3HaBath (HU3NYECKUE SBICHUS (ITPOLIECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIECTBA U
JIEKTPOJMHAMUKH:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  NIPSIMOJIMHEWHOE
JIBW)KCHHE, CBOOOJHOE MAaJeHUE TeJ, MABIKEHHWE IO OKPYXKHOCTH, HWHEpLus,
B3auMoJielicTBue Tel, Tuddy3us, OPOYHOBCKOE JBHXKEHUE, CTPOCHUE >KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArPEBAHUM (OXJIAKIEHUH ), TEMIIOBOE
paBHOBecHE, UCIApEHUE, KOHACHCAlUs, IUIaBJIIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTh BO3]1yXa,OBBIIICHUE JaBJICHUS ra3a Mpu €ro HarpeBaHUuU B 3aKPHITOM
cocyze, CBSI3b MEXIYy M[apaMeTpaMyd COCTOSIHHMS rasa B  H30Ipoleccax,
AJEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE NBIKEHHE, HCTHONb3Yysd (PU3NUECKHE BEIMYHMHBIL:
KOOpAWHATa, IyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHME, Macca Tejna, CHuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEprus, MOTEHUHUAJIbHAS SHEPIusi, MEXaHU4YecKas
paboTa, MexXaHWYeCKas MOIIHOCTh, IPU OINHUCAHWHM TPABUIBHO TPAKTOBATH
(bu3HYEeCKUl CMBICT HMCIOJB3YyEeMbIX BEIMYMH, WX OOO3HAYCHHUS W €IUHUIIBI,
HAXOJUTh (POPMYJIbI, CBS3BIBAIONINE JTaHHYI0 (DU3UYCCKYIO BETUYUHY C JAPYTUMHU
BEJINYMHAMU;

OMUCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUJIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKUME BEJIMYMHBL: JaBJIEHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTHUECKOr0 JBUXKEHHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUIOThI, BHYTPEHHSsI 3Heprusi, pabora rasa,
KOA(PUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTelisi; NpH ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICH HCIOJIB3YEeMbIX BEIUYUH, WX
0003HaUEHHUS U E€JUHUIBI, HaXOIUTb (OPMYIbI, CBSI3BIBAIOIINE JaHHYIO
(bu3HYECKyI0 BEIMYUHY C APYTUMH BETUYMHAM;

OMUCHIBATh  HM3YYEHHBIE  JJIEKTPUUYECKHE  CBOMCTBAa  BEIIECTBA U
AIEKTPUYECKUE SIBIEHUS (IIPOIECCHI), HCMONB3Ysl (PU3NUECKHUE BEJIUYUHBI:
ANEKTPUYECKUH 3apsij, SJEKTPUUECKOE MM0JI€, HANPSKEHHOCTh IMOJISI, MOTEHIHMA,
pPa3HOCTh MOTEHIMAJIOB; MPU OMUCAHUM MPABWIBHO TPAKTOBAaTh (PU3HMUECKUM
CMBICJ HCMOJIb3yEeMbIX BEJIWYMH, HX OO0O3HAYEHMUS] U EIUHUIIBI; YKa3bIBaTh
dbopMmyIibl, CBSI3bIBAIOIIME JAHHYIO (U3UYECKYIH) BEJIUYUHY C JIPYTHUMU
BEJINYMHAMU;
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aHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBICHUS, UCIONb3Ys (PU3NUECKHUE
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHOro Tarotenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHMs MEXAHUYECKOW DJHEPIUM, 3aKOH COXPAaHEHHsI HMILYJIbCa,
OPUHIMUI CYNEPIO3ULHMHA CHJI, MPUHUUI PABHOMNPABUS WHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYK) TEOPHUI0 CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW DHEPTUHU TEIUIOBOTO JIBMKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPaHEHUS
JJEKTPUYECKOTO 3apsga, 3akoH KylnoHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIIOBUA (IpaHMULIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHbIC TMPHUHIMUIIBI JCHCTBUSA MAaIllUH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCIOBUS UX OE€30MacCHOr0 MCIOJIb30BaHUS B
MMOBCEIHEBHOM >KU3HU,

BBIMOJHATh HKCIEPUMEHTHI [0 HCCIEIOBAaHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C MKCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUH, IPU ITOM
dbopMmynupoBaTh MmpobieMy/3amady ¥ TUIOTE3y Yy4eOHOTO JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOI0 O0OpYJIOBaHHUSA, MPOBOAMTH OIBIT U
GbopMyIUpPOBATH BBHIBO/IBI;

OCYULIECTBJISAThH MPSIMbIE U KOCBEHHbIE U3MEPEHUS PU3NYECKUX BEJIMYUH, IPH
3TOM BBIOMpAaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIE
METObI OLIEHKHU TTOTPEIIHOCTEN U3MEPECHUN;

UCCJIeIOBAaTh  3aBUCHUMOCTH  MEXIy (U3MYECKUMU  BEJIMYUHAMH  C
UCIIOJb30BAaHUEM IMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcHpoBaTh Pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYHMH B
BUJIe TaOIUI] U rpadMKOB, JeNIaTh BBIBOJIBI MO PE3yJIbTaTaM MCCIICIOBAHMS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a MpU MPOBEACHUM UCCIIEIOBAaHU B
pamKax y4eOHOTO S3KCHEepUMEHTa, Y4eOHO-UCCIEeIOBAaTENbCKOW U MPOEKTHOU
NEATENBHOCTH C MCHOJb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1A0OPATOPHOIO
000pya0BaHuU4;

pemiatb pacué€THblE 3aJadyd C SBHO 3aJaHHOM (PU3UYECKOH MOJEINbIO,
UCIOJIb3Ys (PU3MUECKUE 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NYECKHE BEIMYMUHBI U (POPMYIIbI,
HeoOXoauMble Jisi €€ pelleHMs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATBbHOCTH
MOJIYYEHHOTO 3HaYEHU (PU3NUECKON BEIIUYUHBI;

pelmarb KaueCTBEHHBIE 3a/1a4H: BBICTPauBATh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXKIEHUW C OMOPOM HAa U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTOJb30BaTh  MpPU  pEIIEHMH  y4eOHBIX  3aJady  COBPEMEHHBIC
uH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TPEJCTABICHUS YUeOHOW M HAYYHO-TIOMYJIIPHONH MH(OpMAaLUK, MOTy4YEeHHOU U3
Pa3IMYHBIX HICTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATh MOMydyaeMylo HH()OPMAIINIO;

MPUBOANTH MPHUMEPHI BKJIAJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, OOBICHEHHE IPOILIECCOB OKPY’KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU UTEXHOJIOTHIA;
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UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (HU3UKE B MMOBCEIHEBHOMN KUZHU
JUTsl o0ecredeHus: 0€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPONCTBAMH, NIJIi COXPAHEHUSI 37OPOBbSI M COOJIO/ICHUS HOPM SKOJOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH Cpelie;

paboTaTh B TpYIIE C BBINOJHEHUEM Pa3JIMUYHBIX COLHUAIBHBIX POJICH,
MJIAaHUPOBATh Pa0OTy TPYIIbI, PANHOHAIBHO pacrpeneisTh OOs3aHHOCTH U
MJIAaHUPOBATH JCSATEILHOCTh B HECTAHJAAPTHBIX CUTYaIUsAX, aJeKBAaTHO OICHUBATh
BKJIaJI KaXKJIOrOW3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBaeMOM MPoOIEeMBbl.

K koniy oOydyeHust Bo 2 cemecTpe IMpeJAMETHbIE pPe3ysbTaThl HA 0A30BOM
YPOBHE JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MpUMEpax pojib U MeCTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B PA3BUTUH COBPEMEHHOM TEXHUKHU HU
TEXHOJIOTUM, B NPAKTUYECKOM AEATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HYecKoil KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PU3UUECKUX MOJIEICH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHast
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO siipa MPHU PEIICHUH (PU3HUECKUX
3a7ad4;

pacro3HaBath (pu3nyecKue siBJaeHUs (IIPOLECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMUKN M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICWCTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUWS, ACHCTBHE MArHUTHOrO TIOJI Ha
MPOBOJHUK C TOKOM U ABWXKYIIUWCA 3apsfl, SJICKTPOMArHUTHbIE KOJIEOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE PaCHpPOCTPAHEHUE CBETA, OTPAKECHHUE, IPEIOMIICHHE,
uHTeppepeHus, audpakuus W TOOJApU3alUs CBETa, JUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdext (poToaddekT), cBeTOBOC NaBICHUE, BOSHUKHOBCHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJd, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OMUCHIBATh M3YyUYECHHBIC CBOMCTBA BeIECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHE,  JJIEKTPUUYECKYI0  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U
3JIEKTPOMAarHUTHBIC SIBIICHHUS (MPOLECCHI), MCMOJb3ys (DU3UYECKUE BEIMUYMHBI:
AJIEKTPUUECKUIN 3apsijl, CHJIa TOKa, DJIEKTPUYECKOE HANpPsKEHUE, DICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBUKYIAS CUja, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJsA, cuia Amnepa, cwia JlopeHua, MHIYKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPHOJ M YacToTa
KojeOaHuii B KoyieOAaTEIbHOM KOHTYpE, 3apsijl W Ccujia TOKa B MPOIECCe
TapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pacCTOSHUE U
ONTHYECKas CWJa JIMH3BI, TPU OMHCAHUHM TPABUILHO TPAKTOBaTh (U3UUECKUIN
CMBICI HCIOJb3YEMbIX BEJIMYHMH, MX OOO3HAYEHUSI W €JAUHUIIbI, YKa3bIBaTh
GbopMyJIBI, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYUHY C JAPYTHMH
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIIECCHI, HCIOJb3Ys
dbu3uYeCcKre BEJIUYMHBI. CKOPOCTh AJEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS W UMIYJIbC (POTOHA, IEpUOJ MOTypachaaa, SHEPTUsl CBI3U
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aTOMHBIX fJIep, TMPU ONUCAHWUU TPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICI
UCIOJIb3yeMbIX BEIIMYWH, WX OOO3HAUCHUS W €JUHUIILI, YyKa3blBaTh (POPMYIIHI,
CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIMYWHAMHU,
BBIYHCIIATH 3HaUeHNE (PU3NUECKON BEIIMYNHEI;

aHAIIM3UPOBATh (PU3NUECKUE MPOIECCHl U SBJICHHUS, UCIONb3Ys (PU3UUECKHE
3aKOHBI M TPUHIMUIBL: 3aK0OH OMa, 3aKOHBI NOCJIEIOBATEIBHOIO U MAPaLIEIbHOTO
COCMHEHUS TPOBOJHUKOB, 3akoH J[koymns—JIeHna, 3aKOH 3IE€KTPOMarHUTHON
WHIYKIIMH, 3aKOH TMPSIMOJUHEHHOTO PacpOCTPaHEHUSI CBETa, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMIICEHUS CBETa, YpaBHeHHE ODWHIITEHHaA st GoTtorddexra,
3aKOH COXPaHEHWS! HHEPryu, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHs MAacCOBOIO 4HMcia, MOCTyjaThl bopa,
3aKOH PaJMOAKTUBHOTO pacmaja,py 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE W YCJIOBHUS (TpaHUIBI, 00JaCTH)
MPUMEHUMOCTH;

OTpEeNeNsITh HampaBiICHUE BEKTOpa HMHAYKIMH  MArHATHOTO  TIOJIA
IPOBOJHUKAC TOKOM, CHJIbI AMriepa u cwiibl JlopeHia;

CTPOUTh M ONHUCHIBATH H300paKEHUE, CO3[aBaEMOE IUIOCKHUM 3EpKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIICPUMEHTHI TI0 HCCIICIOBAHUIO (PU3NYECKUX SBICHUU W
IIPOIIECCOB C HCIIOIB30BAHUEM NPSIMBIX, M KOCBEHHBIX W3MEPCHHU: INPU ITOM
dbopmyMpoBaTh MpodIemMy/3a1ady U TUIoTe3y y4eOHOro 3KCrepuMeHTa, ooupaTh
YCTAaHOBKY M3  MPEUIOKEHHOTO  00OpYyNOBaHMS, MPOBOJUTH  ONBIT U
(bopMyIUpOBaTH BHIBOJBL;

OCYUIIECTBJISITH MPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIUYUH, TIPU
TOM BBIOMPATh ONTUMAJBHBIN CMOCOO M3MEPEHUS U MCIOJIb30BaTh HM3BECTHHIE
METO/Ibl OLIEHKU MOTPEIIHOCTEN U3MEPEHHU;

MCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C HCIOIH30BaHUEM
NPSIMBIX WM3MEPEHWH: MPHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BUJE TAOIUIl U
rpaduKoB, 1eJaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIECIOBAHUS;

coOJiroaTh mpaBuiia OE30MacHOrO TpyJa MpU MPOBEACHUU UCCIEIOBaHUMN B
paMKax y4eOHOIO JKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOM U MNPOEKTHOU
JESTEIbHOCTH C HCIIOJIb30BAHUEM HW3MEPHUTEIbHBIX YCTPOUCTB M JTaOOPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THbe 3a7aud C SBHO 3aJaHHON (U3NYECKON MOJEINbIO,
UCTOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3aJlauu
BBIOMpATh (PU3MUYECKYIO MOJIENb, BBIACHATh (U3HMUECKUE BEIMYUHBI U (POPMYIIHI,
HEO0OXOMMMbIE ISl €€ PEeIIeHUs], MPOBOJUTH PAcUYEThl U OIICHHBATh PEATBHOCTH
MOJIYYCHHOTO 3HaUYCHUS (HU3UYECKON BETUINHBL;

peliaTth KaueCTBCHHBIC 3a/1a4yu: BBICTPANBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IIETIOUYKY PACCYKICHHI C OMOpOil Ha HM3yYeHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS;

UCIIONIb30BAaTh  MPU  pEIIeHHH  y4eOHbIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTAaBIICHUS YUYCOHONW M HAYYHO-TIONMYJIIPHOW WH(GOPMAIIMH, TTOJYyUYCHHON W3
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Pa3IMYHbIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATh MOJydaeMyto HH(OpMaIINIO;

OOBSICHATh MNPUHIUIBI ACHCTBHS MallMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBHS UX 0€30MaCHOrO UCIOJIb30BaHUS B MOBCEIHEBHON
KHU3HU;

NPUBOIUTH TPUMEPHI BKJIAJAa POCCHMCKUX U 3apYOC)KHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTHUH;

UCTIOJb30BaTh TEOPETHUYECKHUE 3HAHUA MO (U3MKE B MOBCEIHEBHOM KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpAIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, UIi COXPAHEHUS 37J0POBbA U COOIIONEHUS HOPM 3KOJIOTMYECKOTO
MIOBEJICHUS B OKpY>KalolleH cpene;

paboTaTe B TpymIe C BBIIOJHEHHEM pAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh PA0OTy TpPYINIbl, PAUOHAIBHO pacHpeleisaTh OOA3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLEHUBATh
BKJIaJ] KaXJIOTOHM3 yYaCTHUKOB IPYIIBI B PELICHUE PacCMaTpUBAEMON MPOOIEMBI.
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3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEIMETA ®u3uka
3.1 O0bem yueOHOro npeamera ®usuka v BUAbI yueOHOIl padoThI

Buj yueOHoii paGoTbl O6bem
4acoB

O0bem padoThl 00yYaOIIUXCS B aKaJleMUYeCKUX Yacax (Bcero) 182

O0beM paboTbl 00y4amwIUXCs BO B3aHMMOAEHCTBHM C mpenogaBarteseMm | 158

(Bcero)

B TOM YHCJIE:

JIEKIIUU 78

MPAKTUYECKUE 3aHITHUS 40

J1a00paTOPHOE 3aHATHE 40

IIpomeskyTouHasi arrectanus B popme 24

Nel cemectp — 3K3aMeH, B TOM YHCIIE: 12

MOJMOTOBKA K 9K3aMEHY,

npeadK3aMeHalMOHHAsT KOHCYJIbTalus,

poleaypa caauu dK3aMeHa

No2 cemectp — 3K3aMeH, B TOM YHCIIE: 12

MOJTOTOBKA K 9K3aMEHY,

MpeadK3aMeHaIMOHHAsT KOHCYJIbTaIus,

npoueaypa caauu dK3aMeHa

16




3.2 Temaruueckuii miiaH u cogepxxanue yueoOHoro npeamera OYIL.06 ®usuka

TemaTu4eckue
0JIOKH, TEMbI

OcHoBHOe coep:kaHue

O0BeM yacos

OCHOBHbBIE BH/IbI AeSITEILHOCTH
o0yvyamierocsi

1 2 3
Pazpen 1. ®PU3UKA N METOJAbBI HAYYHOI'O ITOSHAHUA 2
Tema 1.1. CojiepxaHue JIKIUH Z U3yuenne HayYHBIX (3MIMPHYECKUX U
@dusrka — Hayka O mpupoje. HayduHble MeTOIbI MO3HAHUS OKpYXaromero mupa. Poib TEOPETHYECKUX ) METOJIOB TIO3HAHUSI
9KCIEPUMEHTA U TEOPUH B MPOIIECCE TIO3HAHKS IPUPOJIBL. IKCIICPUMEHT B (HHU3HUKE. OKpYKaIOIIEro MUpa.
MonenupoBanue HU3NIECKUX SBICHUNA U MpolieccoB. HaydHbie THIOTE3HI. O6cyskIeHIe FPAaHALL IPUMEHHMOCTH
DdusnyecKre 3aKOHBI HTCOPUH. | paHUIIBI MPUMEHUMOCTUPHU3UYECKUAX 3aKOHOB. (u3MuECKUX 3AKOHOB 1 TEOPHIL.
TIpHHIIT COOTBETCTBHS. PaoTa B IpyIIIie 10 MOArOTOBKE
KOPOTKHX COOOIIEHHE O POJIK U MECTE
Postb u mecTo dpusukn (M3MKH B HAYKE M B IIPAKTHIECKOM
B ()OPMUPOBAHKMU COBPEMEHHONHAYYHOU KaPTHHbBI MUPA, NEeATENLHOCTH JTIOIEH.
B [PAKTHYECKON JEATENBHOCTH JIFOMIEH JleMOHCTpALHsl aHAJIOTOBBIX M H(PPOBBIX
HU3MEPUTENBHBIX IPUOOPOB,KOMITBIOTEPHBIX
JaTYUKOB.
OcBoeHHE OCHOBHBIX TPUEMOB PaOOTHIC
rgpoBoii 1aboparopuei mo Gpusnke
Paznen 2. MEXAHUKA 22
Tema 2.1. KunemMaTuka 9 [IpoBeneHne  SKCIEpUMEHTA:  U3YyUYECHHE
CoJiepaHue JeKIHu 3 HEPABHOMEPHOTO  JBWKCHUS € HENbIO
OTpe/ieJICHAsI ~ MTHOBEHHOH  CKOPOCTH;
Mexanuueckoe apukerne. OTHOCHTENBHOCTh MEXaHHUECKOTonBIKeHus. Cucrema
,, HCCIIE/I0BAHHE COOTHOIICHHS MEXK LY
oTcuéra. .
nyTAMHU, MPOUACHHBIMHA TCJIIOM 3a
Tpaekropus.
[OCJIE/IOBATE/bHBIE  PAaBHBIE IPOMEKYTKU

[lepemernienue, CKOPOCTh (CpemHss CKOPOCTh, MTHOBEHHAS CKOPOCTB) HyCKOPEHUE
MaTepHaIbHON TOYKH, UX IPOEKIIUU HA OCH CHCTEMBI

koopanHaT. CIoKeHHEe IePEMEIICHUN U CIIOKEHHECKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOEIPSIMOJIMHEHHOE JBIDKEHHE.

I'paduku 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MTEPEMEIICHUSI
MaTepHaIbHONW TOYKHAOT BPEMEHH.

CBoOoniHOE MaieHre. Y CKOpeHNecBOOOIHOTO TTaICHHUS.

KpuBonmaelinoe apmkeHne. J|BiKeHnEe MaTepHaIbHON TOYKHU 10 OKPYKHOCTH C
MIOCTOSIHHOM ITOMO/YJIFO CKOPOCTBI0. YTJ10Bas

CKOPOCTh, IMHEHHas: CKOpOoCTh. [lepro 1 yactoTa oOpaIieHus.

BpEMEHU MPHU PaBHOYCKOPEHHOM JBUKEHUH
C HayalbHOH CKOPOCTBbIO, PaBHOM HYIIIO;
M3y4YeHHE JBIDKEHUS IIapuKa B BS3KOM
JKUJKOCTH;, H3Y4YeHHE JIBUXKEHUS  Tera,
OpOIIEHHOTO TOPU30HTAIBHO.

OOBsICHEHHE OCHOBHBIX IPUHITUIIOBICHCTBHUS
TEXHHYECKHX  YCTPOWCTB, TaKHX  Kak:
CIIUIOMETp, IICTIHBIE M PeMEHHBIE Tepenadn
IBIDKCHUS; W YCIOBHH WX 0e30macHoro
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L[eHTpOCTpeMI/ITCJ'IBHOC YCKOpeHI/Ie.Te)(HI/I‘IeCKI/Ie YCTPOfICTBa 1 MMPAKTUYCCKOC NPUMCHCHUC:
CIIMIOMETP, ABMKCHHUEC CHAPAOOB,ICITHBIC 1 pCMéHHble nepeaadun

[IpakTueckue 3ansatus: Pemenue 3amad no treme: «MexaHuKay

&

JlaGopatopubie  3aHsATHA:  «l3MepeHue  ycKOopeHHs ~— Tena  NpHU
PaBHOYCKOPEHHOM JIBWXEHUN». «l3yueHue nBHXKEHHs Tena, OpOIIEHHOTrO
TOPU30HTAIBLHOY.

N

UCTIONIb30BaHMS B TIOBCEHEBHOM

JKM3HU.

Pemenne pacdy€THbIX 3a1a4 ¢ SIBHO3aJaHHOU
(GU3MUYECKO MOJENBI0 C HCHOIBb30BAHUEM
OCHOBHBIX ()OPMYJT KHHEMATHUKH.
ITocTpoenue u aHanu3 rpaukoB
3aBUCUMOCTENl KUHEMATUYECKHUX BEJIMYUH OT
BPEMCHHA JJIs1 PaBHOMEPHOI'O n
PaBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO
JIBUKEHUS.

PacriosHaBanue (Qu3MYECKUX SBICHUH B
YUEOHBIX OIBITAX W OKPYXKAlOUICH >KH3HH:
paBHOMEpHOE u PaBHOYCKOpEHHOE
NPSAMOJNMHEHHOE  ABWXKEHHE, CBOOOIHOE
MaJICHAE TEIL,ABM)KEHHE M0 OKPYKHOCTH.
OnucaHne MEXaHHYECKOTO [IBIDKCHHS C
UCITIONB30BaHMEM  (DM3MYECKHX  BENHWYHH:
KOOpAMHATa, MyTh, IIEPEMEIICHNE, CKOPOCTb,
yckopenue. PaGora B rpynmax npu
IJIaHUPOBAaHUH, MPOBCACHUN u
UHTEpHpeTallud pe3yJIbTaTOB OMNBITOB U
aHalu3e  JOMNOJHUTENBHBIX ~ UCTOYHUKOB
nH(popManny 1o TeMe

Tema 2.2.

JIlnHAMHKa

CopepsxkaHue JICKIUU

[Mpunnun otHocurensHocTu [Nanmunes. Ilepseiit 3akoH Heiorona. MHepiuanbHble cUCTEMBI
orcuéra. Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoii 3akon HerotoHa s
MaTepHabHON TOYKH.

Tpertnii 3akoH HbroTOHa 17151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS.

Cuna Tsoxectn. [lepBas kocMuyecKkas CKOPOCTb.

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

Tpenue. Bunsr TpeHns (IOKOS,CKOJIBXECHUS, KAUCHHS).

Cuna tperus. Cyxoe TpeHue.

Cuna TpeHUsT CKOJNBbXKEHUS W cwia TpeHus mokos. Koadpdumuent tpenus. Cuma
COTPOTHBJICHUS TIPU JBMIKEHUU TeJa B )KUJIKOCTH WUJIU Trase.

[ocTynarenpHOe 1 BpaliaTeabHOEABHKEHHE a0CONIOTHO TBEPAOTO Tea.

CpaBHEHHE MaCC B3aUMO/ICHCTBYOIUXTEL.
W3yuyeHue 3aBUCUMOCTH CHUIIbI YIIPYTOCTH OT
nedopMmannu; cpaBHEHHECUIT TPEHUSI TIOKOS,
Ka4eHHUsI U CKOJILKEHHUS.

OObsicHerne HeBecoMocTH. [IpoBeneHne
OKCIIEPUMEHTA: HCCIIIOBAHUE 3aBHCUMOCTH
CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYKHHE

W pe3MHOBOM O0Opasiie, OT UX JeopMalnu;
W3y4YeHUE JBIKCHUS OpycKa IO HaKJIOHHOM

IIJIOCKOCTH; HCCJIICJOBAHHUC yCJ'IOBI/lﬁ
PpaBHOBECHUA TBépZ[OFO TCJ1a, UMCHOLICIO OChb
BpalicHus.

OOBsicHeHHEe 0COOEHHOCTEH paBHOMEPHOTO U
PaBHOYCKOPEHHOTO OPSIMOJIMHEHHOTO
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MOMEHT CHJIBI OTHOCHUTEIIFHO OCHBpAIICHUAA. IInedo cuitbl. YCJ'IOBI/IﬂpaBHOBeCI/IFI TBépZ[OI‘O
TCIa.

Texaumdeckue yCTpOﬁCTBa U TPAKTHYECKOC TPUMEHCHHUEC: IOAIIWINHWUKHA, OBUKCHUEC
HCKYCCTBEHHBIX CITYTHUKOB

IBIDKEHHUS, CBOOOJHOrO MAaJeHus Tell,
JBIDKEHUS TO OKPY)XHOCTH Ha OCHOBE
3akOHOB HbIOTOHa, 3aKOHA BCEMHPHOIO
TATOTEHUS.

OOBsICHEHHE OCHOBHBIX MTPUHIIMITOBICHCTBHS
TIIOOIIUITHUKOB nu nux HpaKTH‘[eCKOFO
HpI/IMeHeHI/Iﬂ.

OOBbsiCHEHHE JBUXKCHUS  HCKYCCTBCHHBIX

I - - 7 CIIyTHUKOB.
PAKTHYCCKUC 3aHATHUAL Pemenne 3aa4 110 TCMC: «JII/IHaMI/IKa» PelueHne pacyéTHBIX 3324 ¢ SBHO3aJaHHOI
Ha60paT0pHLIe 3aHATHA: «I/I3yquI/Ie KOS(I)(pI/IL[I/IeHTa TPECHUC MCTOAOM 2 (U3NIEeCKOl MOJICNBI0 C HCHOJIB30BAHUEM
MNpEaACIIbHOTO yrija». OCHOBHBIX 3aKOHOBU (1)0pMyJ'I IUHAMUKH.
PacriosHaBanne (QU3NYECKUX SBICHUH B
Y4eOHBIX ONBITAX M OKPYXAIOUIEH >KU3HHU:
HHEPLUS, B3aUMOJEHCTBHE TEIL.
AHanm3 QU3NYECKHUX MPOIIECCOB U SIBICHUH C
HCIIONBb30BAHUEM 33aKOHOB M IPHUHIUIIOB!
3aKkOH BcemupHoro Ttsarorenus, I, II u III
3aKkoHBl HBIOTOHA, IPUHIMIT CYNEpPHO3ULINU
cuil, TPUHIHIT PaBHOIIPABHOCTH
HMHEpPLUAIBHBIX CHCTEM OTCYETa
Tema 2.3. 3aK0HBI COXpaHEHHUS B MeXaHHMKe 4 IlpoBesienne  SKcrnepuMeHTa: — M3y4YeHHE
T — 2 a0COJIIOTHO HEYNPYToro yjaapa C IOMOIIBIO
JIByX OJWHAKOBBIX HHUTAHBIX MAasTHHUKOB;
VMnynsc MaTepuanbHOM TOUKM (Tena), CUCTEMbI MaTepPHUAIbHBIX TOYEK. MIMITyJIbC CHIIBI U CCIENOBAHNE CBA3M  paGOThl  CHNBI  C
HN3MEHEHHEHMITyJIbca Tena. 3aKOH COXpaHeHMsl UMITyJbca. PeaktiBHOe nBrkenue. Pabora M3MeHEHHEM MEeXaHHYECKOH SHEpIUH Tena
cuyibl. MOUIHOCTD CHITBL. Ha MPUMEPE PaCTSDKCHHS PE3HHOBOTOXIYTA.
Kunernueckast sHeprust MaTepuanbHOH ToukH. Teopema 00 HM3MEHEHHMH KHHETHYECKOU OLEHKA Aab6COMIOTHBIX M OTHOCHTEIBHBIX
SHEPIuu. MOTpelIHocTell  M3MepeHHH  (QU3NUecKux
[Morenuumanshas sueprus. [loreHnnansHas sHEpryus ynpyroaeopMUpOBaHHON NPYKHHBI. BEIIMYUHEL
IMorenumanbHass 3SHeprust Tenma BOMM3M TOBepxHOCTH 3emud. lloTeHImanbHbBIE U PeleHne pacuéTHBIX 3a1ad ¢ ABHO3a1aHHOIL
HETIOTEHIMANbHbIE CHIbl. CBsi3b PabOTBIl HEMOTEHIHMAIBHBIX CHJI C H3MEHEHHEM U3HUECKOll MOJENBIO C HCIONb30BAHHEM
MEXaHWIECKOW SHEPTUH CHCTEMBI TeNl. 3aKOH COXPAHCHUS MEXaHWIECKOW SHEPTHH. OCHOBHBIX 3aKOHOB U (JOPMYIN IUHAMAKA U
VYnpyrue u Heynpyrue CTONKHOBEHHS. 3aKOHOB COXPAHCHHSL.
TexHuueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: BOMOMET, KONEp, NpYy>KUHHBII PelueHne KaueCTBEHHbBIX 334 C OIOPOil Ha
HMCTOJIET, ABMIKCHWE PAKET > U3yuYeHHbIE B paszeie «MexaHUKay 3aKOHbI,
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HpaKTI/ILIeCKI/IC 3aHATHs: Pemenne 3aJa4d I10 TCMC: «3aKOHBI COXpaHCHHA B

MECXAaHHUKCEC))

Koumponvnas paboma Nel no pasoeny: «Mexanuxay

3aKOHOMEPHOCTHU (PU3MYECKHE SBIICHUS.
OnncaHne MEXaHHUYECKOTO [IBIDKEHHS C
UCTIONB30BaHNEM (PH3UIECKUX BETHMUNH:
UMITyIbC Tela, KHHETHYEeCKas DSHeprus,
MOTCHIMANbHASL  DHEPIHsA, MEXaHWYeCKas
paboTa, MexaHWYeCcKasi MOIIIHOCTb.

Ananu3 Gpu3n4YecKux NpoIECcCOB U SIBICHUH C
HCIOJIb30BaHUEM 3aKOHa COXpaHEeHHS
MEXaHUYECKOM 3Heprum,3akoHa COXpaHEHUs
UMITyJIbCA.

OO0nbsicHeHHe OCHOBHBIX MIPUHINIIOB
JNEUCTBUS W TPAKTHYECKOTO HPUMEHCHHUS
TEXHHYECKHX  YCTPOHCTB, TaKMX  Kak:
BOJOMET, KONEP, NPYKUHHBINA MUCTOJIET.
OOBbsicHEHHE NBIKCHUS pakeT C OIOpOoii Ha
N3y4YCHHBIC (PU3UUCCKHUE BETMIMHBI H3aKOHbI
MEXaHUKH.

Hcnonp3oBanue npu ITOJITOTOBKE
cooOmmeHnii O  TPUMEHEHHWH  3aKOHOB
MEXaHHUKU COBPEMEHHBIX MH(OPMAaIOHHBIX
TEXHOJIOT Uil Juis MIOUCKA,
CTPYKTYPHPOBaHHMS,  WHTEpIpETalluK |
npeAcTaBiIeHUs] MHHOPMALNH, KPUTHYECKUIN
aHaJM3 MOJTy9aeMOH nHpopManuu
ITpoBenenue KOCBEHHBIX H3MEpEeHHH,
WCCIICIOBAHUIA 3aBUCHMOCTEH (pr3muecKmx
BEJINYMH, TIPOBEPKA MPEATI0KEHHBIX THIIOTE3

Pa3nea 3. MOJIEKYJIAPHAA ®PU3UKA U TEPMOJNHAMUKA

26

Tema 3.1.

OCHOBBI M0JIEKYJ/IIPHO-KMHETHYECKOI Teopumn

Co

ConeprxkaHue JICKITUU

IIpoBeneHue >KcepUMEHTa: ONpeAeIeHue
Macchl BO3[yXa B KJIACCHOM KOMHAaTe Ha
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OCHOBHBIE TOJOXKEHHUS MOJIEKYJIIPHO-KHHETHYECKOH TEOPHH M MX OIBITHOE 000CHOBAHME.
BpoyHoBCcKOE nBUXKEHHE.

Juddysus. Xapakrep IBHKCHHS W B3aMMOJEHCTBHS YacTHIl BemIecTBa. MoAen CTpoeHHs
ra30B, )KUAKOCTEH M TBEPIBIX TET M OOBICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3THX Mojelel. Macca upa3mepsl moiiekyi. KonnuectBo Bemectsa. [loctossnnas
ABorazapo.TemnoBoe paBHOBECHE.

Temneparypa u e€ usmepenue.lllkana temneparyp Llenbcusa. Mozens uneanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKOWTEOPHH UEaIbHOIO rasa.

AbcomoTHas TeMIeparypa Kak MepacpeiHeil KHHETHYeCKOW YHEPTHH TEIJIOBOTO JIBU)KECHHS
4acTUI] ra3a.

IlMkana remnepatyp KenpBuna.l'a3oBble 3akoHbl. YpaBHeHue Menneneea—KnaneiipoHa.
3akoH JlanbToHa. M30mporecchl B HAEAIBHOM rase ¢ HOCTOSHHBIMKOJINYECTBOM BELIECTBA.
I'padmaeckoe mpeacraBieHne U30IIPOLECCOB: H30TEPMA, N30X0pa,u300apa.

TexHu4yecKkne yCTpOHCTBa HIPAKTHIECKOE IPUMEHEHHE: TEPMOMETP, OapomeTp

[IpakTrnueckue 3ansatus: Pemienne 3amad no teme: «OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TCOPUMY.

Jlaboparopuslie 3ansatus: «IIpoBepka 3akona boitns-Mapuorray

OCHOBE W3MEpeHHH 00bEMa  KOMHATHI,
JIABJICHUS M TEMIIEpaTypbl BO3OyXa B HEW;
HCCIIeTOBaHUE 3aBUCUMOCTH MEXIy
mapaMeTpaMu COCTOSIHHS Pa3peKeHHOTrorasa.
OrneHka aOCOJIOTHBIX M OTHOCHTEJIBHBIX
MOTPEIIHOCTe  M3MEpeHHH  (pu3MUecKux
BCJIMYUH.

OOBbsicHeHHE OCHOBHBIX IIPUHIIUIIOB
JeicTBUA TepMoMeTpa M Oapomerpa U
YCIIOBHI X 0E30MACHOTO HCIOJIB30BAHUS B
[MOBCEHEBHOM >KU3HHU.

PacnosHaBanue (Qu3MUSCKUX SABICHUH B
Y4eOHBIX OIBITaX W OKpPY)KAIOUIeH >KU3HU:
muddy3ust, OpOyHOBCKOE IBHKCHHE.
Ornncanue TETJIOBBIX SIBJICHHI c
UCTIONB30BaHUEM  (U3WYECKUX  BEIUYUH:
JaBlieHHWe Ta3za, TeMIlepaTrypa, CpemaHss
KHHETHUYECCKast OHEPIrusd Xa0THYECKOI'o
JABMKCHUA MOJICKYJ, CPCAHCKBaJApaTHYHAA
CKOPOCTh MOJIEKYJI.

AHanu3 GU3NYIECKHUX MPOIECCOB UABJICHUN C
ucnonb3oBanueM MKT, ra3oBeIX 3aKOHOB,
CBSI3U CpelHEed KUHETHYECKOHW DSHEepruu
TEIUTOBOT'OIBHYKEHHUS MOJICKYJI C a0COIOTHON
TEMIIEPaTypPOH.

Pemenne pacuyé€rHbIX 3a1a4 C SIBHO3aJaHHOM
(¢U3NIeCKOl MOJIENBI0 C HCIOJIB30BAHUEM
ocHOBHBEIX TmoyioxkeHnii MKT, 3akoHoB ©
(bopMyYIIMOIIEKYIIPHOHN (HU3UKH.

PaGora B rpymmax mpH IUTAaHUPOBAHMU,
MPOBEAECHUA M MHTEPIPETALMHU PE3YILTATOB
OIIBITOB u aHaJIn3e JOINIOJITHUTECIIbHBIX
MCTOYHHUKOB MH(MOPMAIIMHU 110 TEME

Tema 3.2

OCHOBBI TEpMOAMHAMUKH

N

CoJiepaHue JeKIUu

IIpoBeneHne skcnepuMeHTa: H3MEpeHHe
yAEIbHOH TENI0EMKOCTU BELIECTBA.
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TCpMO,I[I/IHaMI/I‘IeCKaFI CHUCTEMA. BHyTpCHHHFI OHEPIrud TCpMO,I[HHaMPI‘ICCKOfI
CHCTEMBI HCIIOCOOKI €€ N3MEHEHHS.

KommgectBo TemoTsr 1 pabora.

BuyTpeHHsIs 3Heprust 0JHOATOMHOIOUIEaIbHOT0 raza. Buel Tennonepenayn:
TEIUIOTIPOBOTHOCTh KOHBEKIIHS, H3ITydeHHE. Y IeNbHAs TeIIOEMKOCTE BEIIECTRA.
KonmgecTBo TeIUIOTHIIPH TEILIONIEpeIade.

[Tonsrtue 06 aguabatHoM npouecce.IlepBrlil 3aK0H TEPMOIUHAMUKH.
[IpumeneHne epBoro 3akoHa TEPMOJMHAMHKH K H30TporieccaM. padudeckas
WHTEepIpeTanus padoThI rasa.

BTopoii 3ak0H TEpMOIMHAMUKH.

HeoOpaTtuMocTs mpo1ieccoBB IpUpoIe.

Tennosle MamuHb!. [TpUHIUNBIENCTBYS TEIUIOBBIX MAIlIUH.
[Ipeobpa3oBaHUs YHEPTUUB TEIUIOBBIX MaIlIWHAX.

KoadduimeHT noiae3Horo AeiCTBUSTEIIOBOH MAIIIHHBL.

Hukn Kapro u ero ko3¢ duiuermone3Horo 1eHCTBHs.

DKonornyeckue mpoOIeMbITeIUIOIHEPTETHKH.

TexHUYeCKHe yCTPOHCTBA MIIPAKTUUECKOE IPUMEHEHUE:!

JBUTATEIb BHYTPEHHETO CTOPAaHMUS,0BITOBON XOJIOAWIBHUK, KOHIUIIHOHEP

[IpakTrueckue 3ansaTus: Pemenue 3aga4d mo teme: « OCHOBBI
TEPMOJIUHAMUKIY.

OrneHka aOCONIOTHBIX M OTHOCHTENBHBIX
MOTPEITHOCTEH HW3MEPEeHUH (PH3MISCKUX
BEJINYHMH.
W3ydenne moaeneit mapoBor TypOHHEI,
JBUTATENs BHYTPECHHETO CrOpaHus,
PCAKTUBHOI'O ABUTaTEIIA.
OO0BscHeHHE IPUHLIUIIOB ASHCTBHS U
YCIIOBUIT 0€30M1aCHOT0 MCIIOIBb30BaHUS
B IIOBCEIHEBHOM JKM3HHU JIBUTATEIIS
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIONWIIBHHUKA, KOHJUIIMOHEPA.
Omnmcanne CBOMCTB TEN U TEIIOBBIX
SBIICHUH c HCIIOJIb30BAHUEM
(U3MUECKUX BENWYWH: JaBJICHUC
rasa, TEMIIEpaTypa, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI  JHEprus,
pabora rasa.
Pemenue pacuéTHeIX 3a1a4 C IBHO
3alaHHOH (PU3HYECKO MOJIETIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOBH (hOPMYJI MOJICKYJISIPHOI
(U3UKH ¥ TEPMOJMHAMUKH.
Pemienne ka4ecTBEHHBIX 3a/1a4 C ONOPOH Ha
M3y4deHHbIE B pazzaerne «MoekynspHas
(u3MKa HTEPMOMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECCKHUESBIICHHS.
Pabota B rpynmax npu ananmse
JIOTIOJTHUTEIIBHBIX HCTOYHHKOB HH(OPMAIIH
10 TEME

Tema 3.3.

AFpeFaTHble cocTosiHus BenlecTBa. Ma3oBbie MEePEXoabl

CoJiepkaHue JeKIuu

[Tapoo6pazoBanne u KoHAeHCaMs McriapeHue 1 KUTICHHE.

AOGCo0THAs U OTHOCUTEINBHAS BIAKHOCTH BO3Ayxa. HaceleHHbIdnap. Y aenbHas
TEIJI0Ta MapooOpa3oBaHusl. 3aBHCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBieHus. TBEpaoe
teno. Kpucranmuaeckne u amopdHbie Texa. AHH30TPOIHS CBOWCTB KPUCTAIUIOB.
XKunkue kpucramuiel. CoBpeMeHHbIEMaTepuaisl. [11aBIeHne 1 KpUCTAIUTH3aNNS.

[IpoBeneHne 3KCTIEpUMEHTa: H3MEpEHUE
OTHOCHUTENBHOM BIAXHOCTH BO3JyXa.
OrneHka aOCONIIOTHBIX M OTHOCHTENBHBIX
MOTPENIHOCTEH M3MEpeHHH (QHU3MIECKUX
BEJINYMH.
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VY nenpHas TerutoTamaBieHus. Cyomumanus.

YpaBHeHue TerioBoro bananca. TeXHUYeCKHE YCTPOICTBA U MPAKTHYECKOE
MPUMEHEHHE: TUTPOMETP U NICUXPOMETP, KATOPUMETP, TEXHOJIOTUUIIONYUESHUS
COBPEMEHHBIXMATEPHAJIOB, B TOM YHUCIEHAHOMATEPHUATIOB, U HAHOTEXHOJIOTHH

HpaKTI/I‘IGCKI/Ie 3aHATHSA. PemieHue 3aJa4 I10 TEMC: ((AFpGFaTHI)IC COCTOSIHHUA
BCIICCTBA. da3oBnIe IIepexoabn»

Jlaboparopusie 3ausaTus: «3MepeHne OTHOCUTEIBPHON BIAYKHOCTH BO3TyXa
C TIOMOIIIBIO TICUXpOMETpay, «OnpeaeneHne yaeabHOU TEIIOThI
napooOpa3zoBaHus BobI», «KonebaHus )KUIKOCTH B COOOIIAFOIINXCS
COCYAAX.

Konmponvnas paboma No2 no pasoeny: « MKT. Tepmoounamuxay.

N3yuenue cBoiicTB
HACBHIIIEHHBIXIIAPOB, CIIOCOO0B
W3MEPEHUS BIIaXHOCTH

Habmonenne kumeHus npu
MTOHMKCHHOM JIaBJIICHUH, HaT PEBAHIISH
TUTaBJICHUS KPHCTAILTIECKOTO
BEIIIECTRA.

OOBsCHEHNE TIPUHIIAIIOB ICHCTBASA U
yCIIOBHIA 0€301TaCHOTO HCTIOTH30BAHMUSB
MTOBCEIHEBHOM KU3HHU THTPOMETPA,
MICUXPOMETpa, KaJIOPIMETpA.
N3yueHue TeXHOIOTUH TOTYUEHUS
COBPEMCHHBIX MATCPHAJIOB, B TOM YHCIIC
HaHOMATEPHAJIOB.

Pemenne pacu€THBIX 3a71a4 C SBHO
3alaHHON (PU3HYECKON MOMETIBIO ¢
HCIIOJIb30BaHUEM YPABHECHUS
TEIJIOBOTO OaaHca.

Penrenue kauecTBEHHBIX 3a/1a4 C ONIOPO Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(hM3UYIECKUEIBICHHUS IO TEME.
Pacnio3naBaHne GU3NIECKUX SBICHUIB
Y4eOHBIX OIBITaX U OKpPY KaIomeh
JKU3HU: JepopManus TBEPABIX Tel,
HarpeBaHHe U OXJIAXKICHHE TeT,
M3MEHEeHHE arperaTHBIX COCTOSTHUN
BEILIECTBA U OOBSICHCHUE UX Ha OCHOBE
3aKOHOB U (hOPMYJT MOJICKYJISIPHOM
¢bu3uKn.

Hcnonb3oBanue nHGOPMAIIHOHHBIX
TEXHOJIOTHH JIJIs1 TIOKCKa,
CTPYKTYPHUPOBaHUS,

WHTEPIPETALNN U IPEICTABICHHUS
WH(POPMAIIUH TIPH ITOATOTOBKE
co00IIeHNH 0 TPUMEHCHUM3aKOHOB
MOJICKYJISIPHOU (DPU3UKH U
TEPMOJIMHAMHUKHY B TEXHUKE
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1 TCXHOJIOTHAX

Pasnexn 4. DJJIEKTPOJAMHAMMKA 14
Tema 4.1 DJIeKTPHYECKOE 10JIe 7 ITposenenne SKCIEPUMEHTA: U3MEPEHUE
Cozepkanne JeKLHH 3 NIEKTPOEMKOCTH KOHJIEHCAaTOpa.
Onextpu3anys Tel. DNeKTpuIecKuiBaps. JlBa BUIa 31EKTPUUECKUX 3apsii0B. gue:;?{ig‘;g;ﬁzﬁzlxei;;&?;;;::éf;?
[TpoBOAHUKY, AUAIIEKTPUKH U MTOTYNPOBOJAHUKH. 3aKOH COXPaHEHHS AJIEKTPUUECKOTO BerJfI/I'H/IH. P
sapsna. N3yyenue npuHUMNIOB IeHCTBUS
Bsaumopelictue 3apaa0oB. 3akoH Kynona. ToueuHsli 31eKTpUUeCKuiBaps. 3JIEKTPOCKOIIA, JIEKTPOMETPA,
DneKTpudecKoe mode. KOHACHCATODA. .
HaHpH)KéHHOCTB QJICKTPHUYICCKOTOIOJIA. HpI/IHL[I/IH CYNEPIIO3UILIUH DJICKTPUUCCKUX I/ISY‘{CHI/IE:,’ TpHHIATIOB ICHCTBH
nojield. JIMHUK HaNpsHKEHHOCTH DIIEKTPHYECKOTOMOJIS. 1 ycIoBun 6e§onaCHoro TP AMCHCHITAB
MIPAaKTHYECKOH KHU3HHU, KOMMPOBAIBHOTO
PabGora cun sanektpoctatnaeckoronos. [loreHnuan. Pa3HoCcTs MOTEHIMAIOB. Annapara, CTpyHHOTOIPHHTEPA.
[TpoBOAHUKY 1 TUBIEKTPUKHU B 3JIEKTPOCTATHIECKOM IT0JIe. J{naneKTprdeckast PaccMoTpenHe GH3NYECKHX OCHOBAHHIT
MIPOHHULIAEMOCTh.JNeKTpoéMKocTh. KonaeHcarop. JIEKTPOCTATHYECKOH 3aLUTHI 1 3a3eMICHUS
OneKTpOEMKOCTD IIIOCKOTO KOHIEHCATOpa. DHEPTUs 3apsKEHHOTO 3NEKTPOIPHOOPOB.
KOH}IEHcaTOpa.TEXHI/I‘IECKI/Ie yCTpOﬁCTBa U MPaKTUYCCKOC MPUMCHCHUC! Pemenue paC'{éTHLIX 3a71a4 C HBH(BaJIaHHOﬁ
JIEKTPOCKOII, JEKTPOMETP, NIEKTPOCTATHUECKAs 3aIINTA, 3a3EMIICHHUE (U3MYECKOI MOJIENBIO C CIOIb30BaHUEM
IEKTPONIPUOOPOB,KOHICHCATOP, KOMMPOBAIBHBIMATIIIAPAT, CTPYHHBIA OCHOBHBIX 3aKOHOBU (popMyII
TIPUHTEP IIEKTPOCTATUKH.
[TpakTuueckue 3aHaTus: PemieHre 3a1ad Ha TeMy: « DIEKTPHUECKOe MOJIey» 2 Pemerue kadecTBeHHEX 327124
7 C OIOpOH Ha N3yUYECHHBIE 3aKOHBI,

Jlaboparopuble 3anaTusA: «OnpeneneHue EMKOCTH KOHJIEHCATopa B LEMHU
MIEPEMEHHOTO TOKa.

3aKOHOMEPHOCTH M (PU3HUECKUE SIBICHUS
ANEKTPOCTATUKH.

PacrniosHaBanue (GU3NUCCKUX SBICHHUIB
y4eOHBIX OTBITaX U OKPY>KaIOIIEH JKU3HU:
ANIEKTpU3AIIHS TeJl, B3aUMOJICHCTBHUE 3apsI0B
1 00BSCHCHHUEHUX HA OCHOBE 3aKOHOB U
(hOpMYJT AIEKTPOCTATUKH.

Onucanne W3yYCHHBIX CBONCTB BEIIECTBA U
ANEKTPUYCCKUX SBIICHHUIC HCITOIE30BAaHHEM
(U3NIECKUX BETTMYNH: DICKTPHICCKUI
3apsi1, HAMPsDKEHHOCTD AIIEKTPUIECKOTO
TOJIST, TOTEHITNAN, PA3HOCTh OTEHIIHAIOB,
DIIEKTPOEMKOCTB.
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AHanm3 GU3NIECKUX TMPOIIECCOB FSIBICHUH ¢
HCTIOJIh30BaHUEM (PH3UUYECKIX 3aKOHOB:
3aKOHA COXPAaHEHUS IEKTPUIECKOTO 3apsa,
3akoHa Kyrona.

Pabora B rpynmnax npu aHanuze
JOITOJIHUTECIIbHBIX HCTOYHUKOB HHCbOpMaHI/II/I
Y MOJIrOTOBKE COOOIIEHHUHO IPOSIBICHUN
3aKOHOB JIEKTPOCTATHKHB OKPYIKAIOIIEH
JKU3HU M IPUMCHCHUH MX B TSXHUKE

Tema 4.2

IocTossHHBIH 31eKTPUYeCKU TOK. TOKM B pa3jIMYHbIX Cpeaax

CoJiepkaHue JeKIUu

DNEeKTPUIECKUi TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPUICCKOTO ToKa. MIcTOUHMKH
Toka. Crna TokallocTOSTHHEIN TOK.

Hamnpsoxenue.

3akon Oma [y1st y9acTka menu. IJIeKTPUIecKoe COMPOTHUBRIIEHHUE. Y IeTbHOE
COIIPOTHBIIEHHE BemiecTBa. [locnenoBaTensHOe, MapauiebHOE, CMEIIaHHOE
COCIIITHEHHUE TTPOBOTHIKOB.

Pabota anexTpuyeckoro Toka.

3akoH Jxoyns—Jlenna. MOIHOCTBINEKTPUYECKOTO TOKA.
DNeKTpOIBIKYIIAs CHJIa U BHYTPEHHEE CONPOTHBICHUEHCTOYHHKA TOKA.
3axon OMaIs MOJTHOH (3aMKHYTOMH) 31eKkTprdeckoit ernu. KopoTtkoe
3aMbIKaHHE.
OneKTpOHHAas MPOBOAUMOCTb TBEPABIX METAJLIOB. 3aBUCHUMOCKIOIPOTUBIICHHUS
METaJUIOB OT TEMIIEPaTypHI.
CBepXIIpoBOIUMOCTb.
OnexTpuyeckuii Tok B Bakyyme. CBOMCTBa 31€KTPOHHBIX ITy4KOB.
[omynposomauku. CoOCTBEHHAsI HITPUMECHASI TPOBOANMOCTD IIOJTyTIPOBOJHUKOB.
CgoiictBa p—n-niepexona. [lomynpoBogHUKOBEIE TPHOOPEI.
OneKTpUUeCcKuil TOK B PaCTBOpax HpacIjaBax 3JIeKTPOIUTOB.
ONEeKTPONUTHYECKAs JUCCOLMALUSL.DIEKTPONIN3.
DNEeKTpUUeCKHi TOK B ra3ax.CaMOCTOATEIbHBIA U HECAMOCTOSITENbHBIH
paspaaMomnnus. [Tnazma.
TexHUueckue yCTpoNCTBa U MPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP, BOIILTMETD,
PEOCTaTMCTOYHUKH TOKa, AJIEKTPOHArpeBaTeIbHbIE IIPHOOPBI,

[IpoBeneHue 3KCIEpUMEHTA: U3yUYECHUE
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB;
n3mepenue JJIC UCTOYHMKA TOKA U €ro
BHYTPCHHETO CONPOTUBIICHUS; HAOIFOICHIE
ANEKTPOIIH3A.

Orerka aOCOMOTHBIX M OTHOCHTEIBHBIX
MOTPEITHOCTEH M3MepeHH (PU3NIECKIX
BEJITMYHH.

OO0BsICHEHHE TPUHIIAIIOB JIEHCTBUS My CIOBHIA
06e30macHOro MPUMEHEHHUS aMTIepMeTpa,
BOJIbTMETpPA, peocTaTa, HCTOYHUKOB TOKA,
QJICKTPOHAIrpeBaTCIbHBIX U
3JIEKTPOOCBETUTEIHLHBIX MPHOOPOB,
TEPMOMETpPA COMPOTUBIICHUS, BAKYYMHOTO
JINOJIa, TEPMHUCTOPOB H (HOTOPE3UCTOPOB,
MTOJTYTIPOBOXHUKOBBIXIUOIOB, TaTbBAHUKH.
Perrenne pacuéTHBIX 33124 C IBHO33JaHHON
($U3NIECKO MOJIENBIO C UCTIONB30BaHUEM
OCHOBHBIX 3aKOHOBH (POPMYII TEMBI
«ITocTOSTHHBIN AJIEKTPUUECKUI TOK.
PacrniosnaBanue (pU3NUCCKUX SIBICHHUIB
Y4eOHBIX OIBITAX M OKPY>KAOIICH KU3HH:
INEKTPUYECKAsi MPOBOUMOCTD,TEIIOBOE,
CBCTOBOC, XUMHNYCCKOC, MAIrHUTHOC
EeHCTBHS TOKA.

AHanu3 NEeKTPUYECKUX SBICHUN U
MIPOLIECCOB B LEMSIX OCTOSIHHOIO TOKAC
HCTIOJIH30BAHUEM 3aKOHOB: 3aK0H OMa,
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JIEKTPOOCBETUTENBHBIC TPHOOPEI, TEPMOMETP CONPOTHBIICHUS, BAKYyMHBIN THOT,
TEPMHCTOPHI U (POTOPE3UCTOPHI, OTYIPOBOIHUKOBBIN AUO, FAJIbBAHUKA

Koumponvnas paboma Ne3 no pazoeny: « nekmpoouHamuxa

[Ipaktnueckue 3anatusa: Pemenue 3amau Ha Temy: «llocTostHHBIN
JIEKTPUYECKUN TOK. TOKM B pa3HbIX cpenax».

3aKOHOMEPHOCTH TIOCIIEIOBATEIIEHOTO U
MapajuIeIbHOTOCOS TNHEHUS TIPOBOAHUKOB,
3akoH [xoynsa-Jlenua.

OnucaHne U3y4eHHBIX CBOMCTB BEIIECTB U
ANEKTPUUYECKUX SBJICHHUHC HCTIOIE30BaHIEM
(U3NYECKUX BETTHMYUH: MIEKTPUUCCKHUH
3apsiji, CUJIa TOKa, 3JICKTPHUUCCKOE
HAIPSKCHUE DJICKTPUIECKOE CONIPOTUBIICHHUE,
pasHocTs notenuuanos, JC, paboraroka,
MOIITHOCTH TOKA.

Hcnonp3oBanue nHGOPMAIIMOHHBIX
TEXHOIIOTHH IS TTOUCKA,
CTPYKTYPHUPOBaHUS, HHTCPIPETAIINN 1
MpeCTaBICHUS HHPOPMALIUH IIPH
MOJITOTOBKE COOOIICHNH O IPUMEHEHUHT
3aKOHOB IIOCTOSIHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHSIX

HpOMe)KyTO‘lHaSI arTrecranmsa

12

Paznea 5. QJIEKTPOIMHAMMKA

23

Tema 5.1 MaruuTHoe noJie. JJeKTPOMATHUTHAS HHAYKIUA

23

CopepskaHue JICKITUN

[TocTosiHHBIE MarHUTHI.

B3aumonelicTBrE MOCTOSHHBIX

MarHuToB. MaruuTHoe moJe.

BexTop MarHUTHON MHAYKIUU.

[IpuHIMO cynepno3uiuy MarHUTHBIX mofieil. JInaun marauTHOM nHAyKuuu. Kaptuna
JIMHUN MarHUTHOW MHAYKIWU TIOJISI TOCTOSSHHBIX MAarHUTOB.

MarHuTHoe moJsie MpoBOJHHMKA ¢ TOKOM. KapTuHa NWMHMHA MHIYKIMHM MarHUTHOTO TIOJS
JUIMHHOTO TpPSIMOTO NPOBOAHMKA M 3aMKHYTOTO KOJIBIEBOTO MPOBOAHMKA, KATYIIKU C
TokoM. OnbIT Dpcrena.

B3aumoneiicTBue NpoOBOJIHUKOB C TOKOM.

Cuna AMriepa, €€ MOJIyJIb M HalpaBJICHHUE.

Cuna JlopeHma, e€ Monmynp M HampaBieHHE. [IBIDKEHHE 3apsDKEHHOM YacTHUIIBI B
OJTHOPOJTHOM MarHuTHOM Iojie.Pabora cuibl JlopeHna.

SIBneHue SNEKTPOMAarHUTHOM HHAYKUWMU. [lOTOK BeKTOpa MarHUTHON

WHIYKIHH.

[IpoBeneHue 3KCIIEPUMEHTA: U3YYCHUE
MAarHUTHOTO TIOJISI KATYIIKU C TOKOM;
HCCIICIOBAHNE JICHCTBUS MTOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
HCCIICIOBAHNE SBICHUS
AIIEKTPOMATHUTHON MHIYKIINH.

Orerka abCOMOTHBIX U OTHOCHTEIBHBIX
MOTPEITHOCTEH N3MEPEHNH (HU3NIECKUX
BEJTMYHH.

OObsICHeHHE MPUHITUTIOB IEUCTBUS U

YCIIOBHH 6e30macHOro MIPUMEHEHHS
MOCTOAHHBIX MArHuTOB, JJICKTPOMArHUTOB,
3IIEKTPOJBUIATEILS, ycKopuTenei

JIEMEHTApPHBIX ~ YacTUl, UHAYKIUOHHON
HEeYH.

Pemenue pacuéTHeIX 3ajau Ha INPUMEHEHUE
dopmyn  Tembl  «MarHuTHOe  TIOJe.
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DNEKTPOIBIKYIIAsT CHIIa WHITYKITHH.

3aKoH 3JeKTpoMarHuTHOMMHyKuuu dapanes.

BuxpeBoe snexTpuueckoe mnojie. DNEKTPOABIKYIIAs CHJIa MHAYKIUHU B MPOBOAHHUKE,
JIBIDKYIIEMCS MTOCTYTATEIEHO B OJHOPOTHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenua.

WNHnykTuBHOCTE. SIBNICHHE CAaMOMHIYKINHN. DJICKTPOIBIDKYIIASCHIA CAMOUH TYKIIHH.
DHeprusi MarHUTHOTO TTOJISI KaTYIITKUC TOKOM.

ONeKTpOMarHUTHOE ToNe. TeXHWYeCKHe YCTPOWCTBA U MPAKTHUECKOE
MPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI, JIEKTPOMArHHUTHI, AJIEKTPOABHUIATENb,
YCKOPHUTEINIJIEMEHTAPHBIX YaCTHI], MHAYKIIMOHHAS TIEeYb

DJeKTPOMAarHUTHAS WHTKIUS.

Pemenne xauecTBeHHBIX 3a/1a4 € OMOPOM Ha
N3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
¢dusnueckue sBieHUA TeMbl «MarHuTHOeE
110J1€. DNIEKTPOMAarHUTHAsT HHAYKIHD).
OnpeneneHue HaTpaBJICHUSI BEKTOpa
WHAYKOUW MArHuTHOrO moJist MPOBOAHUKA C
TOKOM, cuibl Amnepan cuiisl JlopeHna.
PacriosHaBanue (Qu3MYECKUX SBICHUH B
YUEOHBIX OIBITAX W OKPYXKAIOUIeH J>KH3HHU:

IIpakTnueckue 3ansatusa: PemeHne 3amay Ha TeMy: «MarHuTHoe moJIe. 4 B3aUMOZCHCTBHC Marturos,
BHCKTPOMarHI/ITHaH I/IHHyKHI/Iﬂ» SJICKTPOMArHuTHas HWHAYKOHWA, JCHUCTBUC
10 MAaruvMTHOTrO IOJIA Ha NPOBOJHHMK C TOKOM H
JIaboparopHusle 3aHsaTHA: «M3Mepenre cConpoTUBIIEHHS IPOBOAHUKA IIPH JBIKYIIHICA 3apsL.
IIOMOIIHN aMIIEPMETPa U BOJIBTMETPA», «Hccnenosanue nenu AHanu3  SIEKTPOMArHUTHBIX  SIBIEHUH C
MOCJIEI0BATEIBHO COCTMHEHHBIX CONPOTUBIIEHUIY, «VccnenoBanue nenu UCIIOJIb30BAHUEM 3aKOHA DJIEKTPOMAarHUTHON
napajyiebHO COeAMHEHHBIX COMPOTUBIIEHUIY, «VccnenoBanue uHAYKIHH. OnHCaHne M3ydeHHbIX CBOMCTB
o o BCIHICCTB U DJJICKTPOMArHUTHBIX SABJICHUU C
3aBUCUMOCTH MOIIIHOCTH, TOTPEOISIEMOI JIaMITOM HAaKaJIMBAHUS OT - P
. HUCIIOJIb30BAHHUEM (bHSI/I‘IeCKI/IX BCJIMYUH:
HaIpsKEHUs Ha e€ 3akuMax», «OnpeeneHne THAYKTUBHOCTH KaTyIIKU B WHIYKIJHS MATHHTHOTO [OMs, CHIa AMIIepa,
LCIHU IIEPEMCHHOT'O TOKaA», <<I/I3y‘{eHI/Ie SABJICHUA BHeKTpOMaFHHTHOﬁ cuna JlopeHla, WHAYKTHBHOCTB KaTyILKH,
I/IHI[yKHI/H/I». OHCPIrugd OJICKTPUYCCKOr0 W MArHuTHOI'O
noJsien
Konmponvnas paboma Ne4 no pazoeny: « Inekmpoounamuxay. 2
Paznea 6. KOJJEBAHUSI U BOJIHBI 45
Tema 6.1 MexaHn4yeckHe M 3JIeKTPOMArHUTHbIE KOJIeOaHUs 15 Wccnenopanne mapamMeTpoB KonmeOaTenbHOM
7 CHCTEMBI — IIEPHOJIA,9aCTOThI, aMIUIUTYIbI U

CopepsxkaHue JICKIUU

KonebarenbHas cucrema.

CBoOoanple MexaHHueckne kosiebaHus. ['apmoHmueckne konebanms. Ilepmox, wactoTa,
aMruuTyna u (asa konebanuil. IIpyKUHHBI MasSTHUK.

MareMaTH4eCKUil MasTHUK.

YpaBHEHUE rapMOHUYECKUX

konebanuii. [IpeBpalieHne SHEPrUUTPH TaAPMOHIMUYECKUX KOJICOaHUAX.

KonebarenpHbIN KOHTYP.

¢da3er  konebaHWil  (IPYXUHHBIA  W/HITH
MaTEMaTHYCCKUH MasSTHHK).

HaGmonenne  3aryxammux — KoyieOaHU.
HccrnenoBanre  CBOMCTB — BBIHY)KICHHBIX
KOJIeOaHHUH.

HabOmronenne  peszonanca.  [IpoBeacHue
AKCIICPUMCHTA: HCCIICJOBAHUC 3aBHCHMOCTH
MEPUOTaMaJIBIX KOJeOaHMid Tpy3a Ha HUTH
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CBOOOIHBIC DJCKTPOMATHUTHBIC KOJNCOAHWUS B WACATBHOM KOJIeOaTeThHOM KOHTYpE.
AHanorus MeXIy MEXaHWYeCKHMH ¥ JJIeKTPOMAarHUTHBIMH Konebanmsamu. Dopmyna
Tomcona. 3akoH coXpaHEHHUS YHEPTHH B UACATHHOM KOJIeOaTeIIEHOM KOHTYpE.
[IpencraBnerne o 3aTyxaroMMxKoiIeOaHsIX. BEHYXKICHHbIC MeXaHMYECKUE KOJIeOaHus.
Pe3onanc. BeiHyKeHHBIE 3JIEKTpOMAarHuTHBIE KoseOanus.IlepeMeHHbIi TOK.
CuHyCONaNbHBI TIEPEMEHHBIH TOK. MOIIHOCTh MEPEeMEHHOro TOKa. AMIUIMTYIHOE H
JEHCTBYyIOIIEEe 3HAUCHHWE CHJIBI TOKa W HampsbkeHus. Tpancdopmartop. IIpousBomacTro,
nepenada U NOTpeOIeHUE IJIEKTPUIECKON SHEPTUH.

OKOJ0ru4YecKkre pUCcKU MpU MPOU3BOJACTBE IEKTPOIHEPTHUU.

KynbTypa ucnonp3oBaHus 3IEKTPOIHEPTHH B OBCEHEBHOMKI3HH.

TexHuueckue ycTpoHCTBa MIIPAKTUUYECKOE IPUMEHEHUE: MIEKTPUUECKHUI 3BOHOK, T€HEPATOP
[IEPEMEHHOI0 TOKA, JIMHUM JIEKTponepeaay

HpaKTI/I‘IeCKI/IC 3aHaTus: Pemenue 3agady Ha TEMY: «MexaHuueckue u
OJICKTPOMArduTHEIC KOJICOaHMS

JlaGopaTopusble 3aHATus: «V3ydyeHue 3aBUCUMOCTH TIepruoJa
KoJie0aHUI HUTSIHOIO MasiTHUKA OT JUIMHBI HUTWY», «3yueHnue
ycTpoicTBa TpaHchopMaTopay.

OT JUIMHBL HUTH W  MacChl  Tpy3a;
HCCIIeIOBAaHHE TTEPEeMEHHOTO TOKAaB IIETIA W3
MOCTIeTOBATEIBHO COCIMHEHHBIX
KOH/ICHCATOpa, KaTYIIKHN PE3UCTOPA.
OrneHka aOCONIOTHBIX M OTHOCHUTEIBbHBIX
MOTPEIIHOCTe  M3MEpeHHH  (pu3MUecKux
BEJTMYHH.

OOBsiCHEHHE TPUHIMIIOB JEWCTBHS HyCIOBUIA
0e301acHOTO MPHUMEHEHUsS HJIEKTPUYECKOT0
3BOHKA, T€HEepaTopa IEePEMEHHOr0 TOKa,
JIUHUN 37EeKTpornepeaay.

Perrenne pacdéTHBIX 3a/1a9 C SBHO 3aIaHHOMN
(¢u3MIeCcKOil MOJENBI0 C HWCHOJIh30BAHUEM
OCHOBHBIX 3aKOHOB u hopmy,
OTIMCHIBAIOIITNX MeXaHNYeCKHe u
AIIEKTPOMArHUTHBIE KOJIeOaHusI.

Omnucanne MEXaHUIEeCKUX
3NIEKTPOMAarHUTHBIX KonebaHuit c
UCIIONIb30BaHHEM  (U3MYECKHX  BEJIWYHH:
MEepUOJ U YacToTa KoJeOaHUH, aMILIUTyja 1
¢da3a konebaHuii, 3apsAng W CHIAa TOKa B
FapMOHUYECKUX 3NEKTPOMAarHUTHBIX
KOJICOaHUSX.

PerreHne xauecTBEHHBIX 3a/1a4 C OMOPOW Ha
H3yYCHHBIC 3aKOHBI,  3aKOHOMEpPHOCTH,
OTIHCHIBAIOIITHEC MeXaHUIeCKre u
AIIEKTPOMaTrHUTHBICKOICOaHNSI.

PabGora B rpymmax mpH IUTAHUPOBAHHU,
MIPOBEACHUN U WHTEPIpPETAlNH Pe3yIbTaTOB
ONMBITOB, ¥  AaHaNu3e JOMOJHHUTENbHBIX
WCTOYHHKOB MH(OpMALIUHU IO TEME

Tema 6.2

MexaHu4yecKHe u IJICKTPOMATrHUTHBIC BOJIHBI

ConepskaHue JICKIUN

MexaHnueckue BOJIHBI, yclioBusipactipoctpanenus. [lepuos.
CkopocTb pacrnpocTpaHeHus: W AfauHa BoiHbL. [lomepeyHble W MPOJOJBHBIE BOJIHBI.
HuaTepdepenus n qudpakunusIMeXaHIISCKIX BOIH.

W3yuyenue oOpa3oBaHusi U pacrpoCTpaHEHUs
TMONEPCUYHBIX UIIPOAOJIbHBIX BOJIH.
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3Byk. CxopocTh 3ByKa. ['pomkocTs 3Byka. Bricota Tona. TemOp 3Byka.
OJeKTPOMAarHUTHBIE BOJIHBI.

YcnoBus U31y4YeHHs 3IEKTPOMArHUTHEIX BOJH. B3aumuasiopuenranus Bektopos E, B,

U B JICKTPOMarHUTHOH BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:OTPayKEHHE, PEeIOMIICHHE,

nossipuzanus, naudpaxiys, uHTepdepenus. CKopocTb 3IEeKTPOMarHUTHBIX

BOJIH.

[IIxaa 31eKTpOMAarHUTHBIX BOJH.[IpMEHEHHE IeKTPOMAarHUTHBIXBOJIH B TEXHUKE U
OBITY.

[IpuHIMIBL pagnoOCBA3M M TeneBHACHUS. Pagnonokanus. OJIEKTPOMarHUTHOE
3arpsI3HEHUEOKPY KAIOLIel Cpeibl.

TexHu4yeckue YCTPOWCTBA M NPAKTHYECKOE IPUMEHEHHE: My3bIKaJbHbIC
HHCTPYMECHTHI, YJIbTPA3BYKOBAasA AWArHOCTHKAa B TCXHUKEC W MEAUIUHE, pajaap,
pannonpuEMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-meds

[IpakTtnueckue 3ansatus: Pemenue 3agay Ha Temy: «MexaHudyeckue
AJIEKTPOMArHUTHBIE BOJIHBD»

HaOmionenne OTpaXKeHUS] M TIPEIOMIICHUS,
uHTEephepeHIIH HIH(PAKITNA MEXaHTIECKIX
BOJITH.

HaOmioneHue CBSI3M TPOMKOCTH 3BYKa H
BBICOTBI TOHA C AMIUIMTYIOW M YacTOTOH
Kose0aHui, 3ByKOBOTOPE30HAHCA.
HccnenoBanue CBOUCTB 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa’keHHe, MIpeJIOMJICHUE,
NOJISIpU3aLus, TUPpaKiys, HHTEpPEePEHLUSL.
Wzyuenue YCIIOBHH U3IIy4EHUs
9JIEKTPOMarHUTHBIX BOJIH, B3aUMHOM
opueHtauuu BektopoB E, B, v B
JIEKTPOMAarHUTHOH BOJIHE.

N3yyeHne npUMEHEHHUS 3JEKTPOMArHUTHBIX
BOJIH B TEXHHUKE HOBITY.

OO0BsICHEHNE IPUHIINUTIOB ICHCTBHS Uy CIOBUH
6€30macHOr0  IPUMEHEHUS  MY3bIKaJIbHBIX
HHCTPYMEHTOB, YAbTPa3BYKOBOM
JUArHOCTUKH B TCXHHUKC W MCIMIUHEC,
pamapa, paauonpuEMHHKA,  TEJIeBH30pa,
anTeHHbl, Tenedona, CBY-neun. Pernenue
pacdyETHBIX W KAa4eCTBEHHBIX3aJad C OMOpPOM
Ha W3y4YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH,

OIIUCKHIBAOIIINE pacrpocTpaHeHHe
MEXaHUIECKUX MIIICKTPOMATHUTHBIX BOJH.

Hcnons3oBanue HH(POPMAITMOHHBIX
TEXHOJIOT U s TTIOMCKa,
CTPYKTYPHPOBAaHUS,  HMHTEPIpETallMd |
MIpeACTaBICHUS HHpOpPMALIUH pu

MMOJrOTOBKE COOOIICHMI

00 HCIOJB30BAHUHU DJICKTPOMATHUTHBIX BOJIH
B TCXHHUKC.

VYdacTie B TUCKYCCUH 00 3JIEKTPOMArHUTHOM
3arpsi3HCHUHOKPYKAIOMICH CPeIbL.

PaGora B Trpymmax mpH IUTAHUPOBAHWH,
MPOBEJCHUN M HUHTEPIPETALMU PE3YJIbTATOB
ONBITOB M  AaHAIW3E€  JOMOJHHUTEIBLHBIX
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HCTOYHHUKOB I/IH(I)OpMaI_[I/II/I 10 TEMEC

Tema 6.3

OnTuka

CopepsxkaHue JICKIUU

I'eomeTpuueckas ontuka.

[IpsmonuHeliHOe pacpocTpaHEeHHECBeTa B OAHOPOIHOMU cpeae. Jlyu cBera. ToueuHsli
HCTOYHHK CBETA.

OtpaskeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [TocTpoeHne

n300pakeHnH B mIockoM 3epkaie JIpenomienue cBeta. 3aKOHBI IPETOMIICHHUS CBETA.
AGComOTHBIN

noKasaress npeaomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yros nojJHoro
BHYTPEHHETO OTPaXKEHHUSL.

Hucnepcus ceera. CroxHbIl cocTaBoenoro ceera. Lser.

Cobuparomnue U paccenBaronye JuH3bl. ToHKas auH3a. POKyCHOE PacCTOSHUE U
OINTHYECKasi CHiIa TOHKOM JIMH3bL. [locTpoeHne n300paxeHuii B COOMpaIoIuX 1
pacceuBaroux JuH3ax. GopMyaroHKON JTUH3bI. Y BeTHUEHUE, 1aBaeMOe JINH30H.
IIpenensl IPUMEHUMOCTUTEOMETPUUECKOM ONTUKHU.

BonHoBas ontuka. MaTepdepenunsiceera. KorepeHTHbIE HCTOUHHUKH.

VYcnoBus HaOMOAEHUSI MAKCUMYMOBH MUHIMYMOB

B MHTEP(HEPCHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTCPEHTHBIXUCTOUHHUKOB.

Judpaxnus ceera. ndpaknronHaspeméTka. Y cIoBre HaOMOASHHUS TTIaBHBIX MAKCHMYMOB

IIPY [1aICHUMMOHOXPOMATHIECKOTO CBETA
Ha qudpakuoHHyo pemérky. [lomspusanus ceera. TexHndeckne ycTpoiicTBa u
[paKTHYECKOe IPUMEHEHNE:0UKHY, JIyTia, poToanmapar, NpoeKLHOHHBIH anapar,
MHKPOCKOTII, TEIECKOII, BOJTOKOHHASONTHKA, TH(PAKIMOHHAS PEHIETKA,IOTISIPOUT

[TpakTuueckue 3anatus: Pemenue 3a1ay Ha teMy: «OnTukay

EN

Ha60paT0pHLIe 3aHATHA: ((OHpe,[[eJ'IGHI/Ie TNOoKaszaTeirsd MPEJIOMIICHUS CTCKIIA»,

«OmnpeneneHue ONTHYECKON CHIIBI M (POKYCHOTO PaCcCTOSIHUS COOUPATOIIECH
TUH3bDY, «OMnpeaeneHue IJIMHBI CBETOBON BOJIHBI C TOMOIIBIO
JupakIMOHHOM peteTkny, «Onpeaenenue nocrostHHon [lnankay.

Konmponvnas paboma Ne5 no meme: «Onmuxay.

W3ydenue sBIEeHUS NOIHOTO BHYTPEHHETO
OTpa)KEHUsI, ETOIPUMEHEHHS B CBETOBOJIE.
N3yuyenune Moaeneil MUKpOCKOIIA,TEIECKONA.
IlomyyeHne cnekTpa ¢ MOMOIUBIO MPHU3MBI U
TUGPaKIMOHHOW  peméTku. V3mepenwue
MOKa3aTess MPEeJIOMIICHHUSCTEKIIA.
HccnenoBanue CBOMCTB H300pakeHUH B
JIMH3aX.

OOBsiCHEHHE TPUHIIMIIOB JEWCTBHS HyCIOBUIA
0e30macHOro IMpHUMEHEHHsS OYKOB, JIYIbl,

¢oroanmnapara,

MPOCKIIMOHHOTO ammapara,

MHKPOCKOIIA,  TEJIECKOIa,  BOJOKOHHOMN
OIITHKH, I PaKIHOHHON PEIIETKH,
HOJISIPOH/IA.

Pemenne pacuy€THbIX 3a1a4 ¢ SIBHO3aJaHHOU
¢u3nIecKoit MOIenbIo

C WCIIONB30BAHWEM OCHOBHBIX 3aKOHOB U
(hopMyJT reOMETPUIECKOM OTITHKH.
Iloctpoenne u omnucaHue HU300paXKEHHUS,
CO3/1aBa€MOr0 IUIOCKHM 3€pKajloM, TOHKOIi
JINH30H.

PaccmoTrpeHne TpenenioB  NPUMEHHMMOCTH
reOMETPHUYECKOHOIITHKH.

PacnosHaBanue (Qu3MUSCKUX SABICHUH B
OTIBITax u OKpYy’KaromIe KU3HU:
MPSIMOJIMHEHOE pPacIpOCTPaHEHUE CBETa,
OTpakeHHe, TpeIoMIIeHIe, HHTepPEePEHIINS,
Iupakuus u

MOJISIPU3ALINS CBETA, JHCIIEPCUs CBETA.
Nzydenue YCIIOBHIA HAOJIOICHUS
MAaKCUMYMOB U MUHUMYMOB

B MHTEp()EPEHIIMOHHON KapTHHE

oT  JByX  cHH(pA3HBIX  KOT'CPEHTHBIX
HCTOYHUKOB.
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YcnoBne HaOMIOACHUS TTIaBHBIXMAKCHUMYMOB
IIpU MaICHU MOHOXPOMAaTHYECKOTO CBETa
Ha TU(PAKIMOHHYIO PEHIETKY.

AHanm3 ONTUYECKUX SBICHUN

C  HCHOJNB30BAHHMEM  3aKOHOB:  3aKOH
MPSAMOJIMHEHHOTO PAcCIpOCTPAaHEHHS CBETa,
3aKOHBl ~ OTpPaXXCHMS  CBeTa,  3aKOHBI

MIPEJIOMJICHHUS CBETA.

Omnucanue ONTUYECKUX SIBJICHUH C
HCTOJIB30BaHUEM (DUIUICCKUX

BEJIMYUH: (POKYCHOE PACCTOSHUC U
OIITHYECKAs CHJIA JTUH3EI

Paznen 7. OcHOBBI CIeNIHAJIbHON TeOPpUH OTHOCUTENbHOCTH (1asee — CTO) 3
Tema 7.1 OCHOBBI CNIENHMATBLHOHTEOPHH OTHOCHTEILHOCTH 3 Pelienne kauecTBeHHbIX 3a1a4
CO,Z[Cp)KaHI/Ie JIEKIUU 2 C OIIOPOM HA U3YYEHHBIE MTOCTYJIAThI
I'paHuLbl TPUMEHMMOCTHKIIACCUYECKON MEXAHUKH. ETO'
ITocTynaTs! crienuanbHON TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTEMOTYJISI CKOPOCTHU CTOJIL30BAHNE HH(OPMALHOHHBIX
CBeTa B BaKyyMe,IPUHITUI OTHOCUTEIILHOCTH DWHINTEHHA. TEXHOIIOTHH AL Tioncka,
OTHOCHUTENTHHOCTh OJHOBPEMEHHOCTH. 3aMeJieHHe BPEMEHH M COKpallleHWe JUIUHBI. CTPYKTYpHpOBaHUA,
OHeprust 1 UMIYJIbC PEIATUBUCTCKOM dacTHIbl. CBSI3b MAacChl C SHEPrHeld U UMITYJIbCOM HHTEpIpETallid U IIPEIACTaBICHU
PENIATUBUCTCKOM 4acTHIIBI. DHEprUs MOKOsI HH(fb6Op Maufm fipi MOATOTOBKE
. . < ] COOOIICHUHN (6] TpaHunax
[Ipaktuueckue 3anstus: Pemenne 3amau Ha Temy: «OCHOBBI ClIEIMATBHON pHMEHHMOCTH IACCHICCKON
TEOPUU OTHOCHUTEIBHOCTH MEXaHHKH 1 ocHoBax CTO
Paznen 8. KBAHTOBAS ®U3UKA Habmonenne porospdexra
Tema 8.1 DIeMeHThbI KBAHTOBOI ONMTHKH 3 Ha YCTAaHOBKE C IMHKOBOW IUIACTHHOM.
CCJICAOBAaHUC 3aKOHOB BHCIIHECTO
C 2 .
OJIEpKAHUE JIEKIUU dborosdbibexTa.

®doronbl. ®opmyina [Tnanka cBs3mwHeprin (OTOHA C €r0 YaCTOTOH. DHEPTHst U
UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoanneporoddpdexra. Ombrter A.I'. Cromerosa.

3akonbl horoaddexra. YpaBHEeHHE

OuHmTeitHa 11 GoTodPdexTa.
«Kpacnas rpaanma» potorddexra dasnenne cera. Ombrte! [1.H. JleGenena.

XuMH4ecKoe ACHCTBUE CBeTa. TeXHWYECKHE YCTpPOMCTBA M NMPaKTUYECKOE NPUMEHEHHUE:
¢doro3eMeHT, (HOTOIATIHK, COJIHEYHAs OaTapesi, CBETOIHO/T

OOBsICHECHHE OCHOBHBIX MPUHIIATIOBICHCTBUS
TEXHHYECKMX  YCTPOMCTB, TaKUX  Kak:
¢dorosnemeHntT,  (OTONATYMK, COJHECUHAS
Oarapesi, CBETOAMOMA; M  YCIOBHU WX
0€30I1acCHOr0 MPUMEHEHUs B MPAKTUYECKON
JKHM3HH.

Pemenvie pacu&THBIX 3a1ad ¢ ABHO3aaHHOM
(U3HYECKOM MOJETBI0 C HCITONb30BaHHEM
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HpaKTI/I‘leCKI/IC 3aHATHA: Penrenne 3a/la4 Ha TCMY: «DIeMeHTHl KBAaHTOBOM
OIITUKIW))

Habmonenune porodrddexra

Ha YCTAHOBKE C IIMHKOBOW IUIACTHHOM.
HUccnenosanue 3aKOHOB BHEIITHETO
¢doroaddekra.

OOBsICHEHHE OCHOBHBIX MTPUHIIMITOBICHCTBHS
TEXHHYECKMX  YCTPOMCTB, TaKUX  Kak:
¢dorosnement,  (HOTONATYMK, COJHEUHAS
Oarapes, CBETOAMOA, Y YCJIOBHH HX
0e30MacHOTO TPUMEHCHHUS B MPAKTHYCCKON
JKH3HU.

Pemienne pacyéTHBIX 3a/1a4 C SIBHO33TaHHOM
(bU3MYECKOM MOMENBI0 C HCIOIBb30BAHUEM
OCHOBHBIX 3aKOHOB M (DOPMyJ KBaHTOBO
OIITHKH.

Pemenune xauecTBEHHBIX 3a/a4 € OMOPOM Ha
W3y4YCHHBIE  3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOH ONTHKHU. PacnioznaBanue
(Gu3nYeCKUX SIBICHHH B Y4YEOHBIX OIBITAX:
¢dortoanexTpuueckuii  3pdekT,  cBETOBOE
JTaBJICHUE.

Onucanue U3y4eHHBIX KBAHTOBBIXSABICHHUH H
MPOIICCCOB C HCIOJIB30BAHUEM (PH3HMUCCKUX
BEJINYUH: CKOPOCTh DJIEKTPOMATHUTHBIXBOJIH,
JUIMHA BOJIHBI M YacTOTA CBETA, JHEPIus U
uMIyiIbc GoToHA

Tema 8.2

Crpoenne atoma

R

CoJiepkaHue JeKIuu

Mogems atoma Tomcona. OmeiTel Pesepdopma mo paccesHuro o-gactui. IlmanetapHas
mozensaToMa. [loctynaTel bopa.

Wznyuenne u nornomeHne (OTOHOBIIPU TEPEXOAE aTOMa C OJHOTO YPOBHS JHEPIMU HA
npyroil. Bunsl cnextpos. CrieKTp ypoBHEH 3HepruuaToMa BOAOPOA.

BonHoBble cBoiicTBa uactuil. Bonnbine bpoiuis. KoprnyckynspHo- BOTHOBON JTyain3Mm.
CrHoHTaHHOE U BBIHYKACHHOCU3JTYYCHUEC.

TexHuueckue ycCTpoiicTBa U NpPaKTUYECKOE MPHUMEHEHHE: CIEKTPalbHBIA  aHamu3
(cexTpocKoI), J1a3ep, KBAHTOBBIH KOMIIBIOTED

W3ydenue mozenu onbita Pesepdopaa.
[IpoBenenune skciepuMeHTa M0 HAOIIOIEHUIO
nuHervaroro crektpa.OmeHka abCoMFTHRIX
1 OTHOCHUTEJIbHBIXIIOTPEIIHOCTEH U3MEPEHUN
(U3NYCCKUXBEITUYNH.

Uzyuenune moaenu atoma: ToMcoHa,
[JIaHETapHOW MOJIENIM aTOMa, MOJIeJIMaTOMa
Bopa.

N3yuenue cnekTpa ypoBHEN SHEPrUMATOMA
Bozopona. OObsICHEHUE IPUHIIUIIOB
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HpaKTI/ILIeCKI/IC 3aHATHA: Pemenne 3a/la4 Ha TCMY: «CTpOGHI/IC aromMma»

Uzydenune moaenu ombita Pesepdopaa.
[IpoBeneHne FKCIEPUMEHTA 110 HAOITIOJCHHIO
muHeWgaToro crekTpa.OneHka abCoMFOTHBIX
1 OTHOCHUTEJIBHBIXIIOTPEILIHOCTEH N3MEPEHUI
(U3NIECKUXBEITUYNH.

N3yuenne monenu atoma: ToMmcoHa,
IUTaHEeTapHON MOJIENH aTOMa, MOJIEIMaTOMa
bopa.

W3ydenue ciekTpa ypoBHEN sSHEpruraToMa
Bosioposa. OObsICHEHNE MPUHIIUIIOB
JIEHCTBUS M YCIIOBHIA O€30IIaCHOTO
MIPUMEHEHHS CIICKTPOCKOIIA, JIa3epa,
KBaHTOBOTOKOMITHIOTEPA.

Pemenmne kauecTBEHHBIX 33/1a4 € OMOPOI Ha
W3yYeHHBIE 3aKOHBI,3aKOHOMEPHOCTH U
¢usndeckue sBieHus mo Teme «CTpoeHue
aTomay. Pacrio3naBanue pu3nuecKux
SIBIICHUVB y‘le6HBIX OIIbITaX: BOBHUKHOBCHHEC
JIMHENYATOr0 CIIEKTpa U3JIy4YCHHUS.

AHanu3 KBaHTOBBIX MIPOIIECCOB U

SIBICHUH C MCIIOJIb30BaHUEMIOCTyIaToB bopa

Tema 8.3

ATOMHOE 1IPO

w

CoJiepaHue JeKIUu

OKCTIepUMEHTHI, JOKa3bIBAIOIINECIOKHOCTh CTPOCHHUS Apa.

OtkpeiTHe  paauoakTuBHOCTH. OmbiTel  Pesepdopma 1m0  ompeieieHHIO  COCTaBa
panuoakTHBHOrO wu3nydeHus. CpoiicTBa anbda-, Oera-, ramMma-u3nydeHus. BrmsHue
PaAMOAKTUBHOCTU Ha JKUBBIE OPTraHU3MBI.

OTkpsITHE IPOTOHA M HelTpoHa. HykimonHas mozens siapa ['elizenoepra-lBaneHko.

3apsan saapa. MaccoBoe uucino siapa.JI3oTonsl.

Anbda-pacriag. DISKTPOHHBIA W TO3UTPOHHBIA Oera-pacman. ['amma- m3mydeHue. 3aKoH
PaanoOaKTHBHOIOpacnaja.

OHeprus CBsI3U HyKJIOHOB B SIZIpeE.

SnepHble CUIIBL.

JHedexT maccol sapa.

SnepHble peakuuu. [leneHue UCUHTE3 SOED.

SAnepusiit peaktop. TepmosnepHsiiicuaTes. [Ipo6ieMbl U TepCIeKTUBBEIIEPHOM SHEPTeTHKU.
OKOJOrHYeCcKHe aCIeKThI sIePHOMIHEPTeTHKH.

H3yyeHne HKCIEPUMEHTOB, JOKa3bIBAFOLIMX
CJIOKHOCTH CTPOSHHMSATOMHOTO S/Ipa.
HccnenoBanne TpekoB dYacTHIl (110 TOTOBBIM
¢dororpadusm). H3ydeHwe SOCPHBIX CHII,
SOEPHBIX pEaKIMH CHHTE3a W  pacraja,
TEPMOSZICPHOTO CHHTE3A.

W3yuyenne  HyKJIOHHOM  Mozenu  sapa
I'eiizen6epra-lBaneHko.

OObsICHEHHE YCTPOHCTBA W TPHUMEHEHUS
JI03UMETpa, Kamepbl BuibcoHa, siepHOTrO
peakTopa, aTOMHO#M OOMOBI.

Pemenue 3amay ¢ onopold Ha IOJyYEHHBIE
3HaHMS, B T.4. O 3apsJe¥ MaccoBOM YHCIE
saapa.

PacriosHaBanue (Qu3NYECKUX  SBICHUH B
YUEOHBIX ONBITAX M B OKPYKAIOIICH JKH3HHU:
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OnemeHTapHbIe YacTUIbl. OTKPBITHETO3UTPOHA.

Mertoap! HaOMIOAEHUS U PETHCTPALNH JJIEMEHTAPHBIXUACTHII.

OdyHIaMeHTaTbHBIC B3aUMOIecTBIA. EMMHCTBO Qu3MUecKoi KapTHHBI Mupa. TexHImueckue
YCTPOMCTBA U MPAKTUYECKOE IIPUMEHEHUE: T03UMETP, KaMepa BunbcoHa, siaepHblil peakTop,
aToMHasi 6omba

[TpakTrueckue 3ansaTus: Pemienue 3aqa4 Ha TeMy: «ATOMHOE SJIPOY.

Konmponvnas paboma Ne5 no pasoeny: «Keanmosas ghuzukay.

€CTECTBECHHAS u
PaInOaKTHBHOCTE.
Omnmcanne KBaHTOBBIX SBJICHUN W MIPOIIECCOB
C WCIIONB30BAaHUEM (DHU3MUYECKUX BEIMYHH:
Mepro  TOJypacmaaa, »dSHEeprus  CBSI3U
ATOMHBIXSIEP, AePEKT MacChl szpa.

AHanu3  TpoleccoB M SIBIEHHMH ¢
UCIIOJIb30BaHMEM 3aKOHOB M IOCTYJIATOB:
3aKOH COXPaHEHHMs DIEKTPHUUYECKOro 3apsija,
3aKOH COXpaHEHWs] MacCOBOI'O  YHCIIA,
noctynatel bopa, 3akoH paJMOaKTUBHOTO
pacmaja.

Yyactme B paboTe  KpPYIJIOTO  CTOJA
«DyHIaMEeHTaJIbHBIE B3aUMOJENCTBH.
EnnacTBO pr3mueckoi KapTHHBI MUPay.
Hcnonp3oBanue WH(POPMAIMOHHBIX
TEXHOJIOT U s TTOMCKa,
CTPYKTYPUPOBaHH, HMHTEpIIpETaluu 51
MpEICTaBICHUS uHpopmanuu pu
MOJrOTOBKE COOOLICHUII O NPUMEHEHUH
3aKOHOB KBaHTOBOH (M3UKM B TEXHHKE H
TEXHOJIOTHUSIX, IKOJIOTHIECKUX

ACIIEKTax SIIEPHON DPHEPreTHUKH

HNCKYCCTBCHHAA

Pasnea 9. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

e

Tema 9.1

DJIeMeHTbl ACTPOHOMMH M aCTPO(PHU3NKH

=

CoJiepkaHue JeKIuu

Oransl pa3BuTHI acTpoHOMHH. [IpHKIagHOE M MEPOBO33pEHUECKOC3HAUCHNE aCTPOHOMUH.
Bup 38é3mHOTO HeOa. Co3BE3 MM, APKIE 3BE3ABI, IUTAHETH], UX BUANMOE JIBUKCHUE.
ComnHeyHasi cucTeMa.

Comnne. ConHeyHas akTuBHOCTh. MicTounuk sHeprun ColHIA U 3BE3.

3BE311bI, UX OCHOBHBIC XapaKTePUCTUKH. JlnarpaMma «CreKTPaabHbIA KIIACC — CBETHMOCTDY.
3BE3 b TVIABHOH ITOCIIEA0BATEILHOCTH. 3aBUCHUMOCTD

«Macca — CBETUMOCTEY JIJIs 3BE3] TJIABHOM II0CJIEA0BATEIHLHOCTH.

BuyTtpennee cTpoenue 3831,

CoBpeMeHHbIE MPECTABICHUS O MPOUCXOXACHUM ¥ 3Botonuu CojHIa U 3BE3Z. DTarbl
SKM3HU3BE3.

I[TogroroBka  cooOmeHnii 00  JTamax
pPa3BUTHS AaCTPOHOMHUH, O TMPHUKIAJTHOM H
MHPOBO33PEHYECKOM 3HAYCHUU ACTPOHOMHMU,
0 MeTOoAax HOJ'Iy‘-IeHI/IH Hay‘IHI)IX
aCTpOHOMI/lLleCKI/IX 3HaHHﬁ, OTKpblTl/I)IX B
COBPEMEHHOM aCTPOHOMHU.

W3ydenue COBpPEeMEHHBIX IPEICTABICHUA O
MPOUCXOXKACHUU u 3Boirormu  ConHOoa u
3BE3.

W3ydenue THIOB TallaKTHK, PaIdOTalaKTHK
1 KBazapoB. M3yueHne IBIDKEHNS HEOSCHBIX
TeH, OBOMIONMM 3BE3N W BceneHnoii,
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Maieunslii [1yts — Hama anakTuka.

[Tonoxenune u nemxenne Comanas [amakTuke. THIIBI TaIaKTHK.

PapnoranakTuky u KBa3apsl.

YépHble ObIPHI B SApaxX raJaKkTHK.

Bcenennas. Paciuupenue

Bcenennoii. 3akon Xa66usa. Pazoeranue ranakruk. Teopust Bonbinoro B3pbiBa. PennkroBoe
U3JTyYeHHE.

MacutabHasi CTPyKTypa

Bcenennoii. Meraranakruka.Heperénnaple npobieMbl aCTPOHOMHH

MPOLIECCOB, IPOMCXOMAINX B 3BE3NAX, B
3BE3HBIX CHCTEMAaX, B MEKIAJTaKTHUECKON
cpene, MacIITabHOM CTPYKTYpHl BceneHHOMH.
OObscHeHHe pacmupeHus BcemeHHOH Ha
OCHOBe 3aK0oHa Xab0na.

[ToaroroBka K OOCYXIEHUIO HEPEIICHHBIX
npobiiem ACTPOHOMHH. [TpoBenenue
HaOMIOJICHUIT HEBOOPYKEHHBIM IJIa30M  C
UCIIOJIb30BaHHEM KOMITBIOTEPHBIX

[IpakTuueckue 3anstus: Pemienue 3anau Ha TeMy: «DJI€MEHThI aCTPOHOMUU 2 NPUIOKCHUH IS ONPE/CICHHS MOMOKCHIS
¥ acTpoQH3HKI» HEeOECHBIX 0OBEKTOB ga KOHKPETHYIO JIaTy:
- - OcHOBHBIE co3Be3sa CeBepHOTo MoIyIapus
Jlaboparopusie 3anstus: «3yuenue 3BE3qHOTO HEOay. 2 M ApKHE 3BEITEL
[IpoBenenne HabmroneHuit B TeneckonJIyHsl,
nia”er, Mieunoro IlyTu.
Y4yacTe B JANUCKYCCHM O HEPEIICHHBIX
po0yieMax acTPOHOMHH
Pazjnen 10. O6061aroniee NoBTOpeHne 2 Yuactme B AMCKyccnnm O ponu (GU3MKA 1
Tema 10.1 O6o6marnmee OBTOPEHHE 2 aCTPOHOMUHU B pa3In4YHbIX chepax
Co ) JIeSITENIbHOCTH YeJIOBEKa.
ACPHKAHNC JICKINH [Moaroroska coo01eHni 0 Mmecre
O0o011eHre ¥ cucTeMaTH3alMsACoep KaHus pas/iesioB Kypca «MexaHnukay, « MonekyspHas dusMueckoll  KapTMHBI MHpa B DAy
¢u3MKa M TepMOIMHAMHUKay, «DJEKTponuHamMuKa», «KomebaHus u BOJHBY, «OCHOBBI COBPEMEHHBIX IIpE/ICTaBIeHH il
CHEMATbHOMTEOPUH OTHOCUTENBbHOCTHY, «KBaHTOBas (huznka», « IINEeMEHTHIACTPOHOMUHN U 0 IpuUpoze.
acTpopu3uKm». 5 5 5 Brinosnnenue y4eOHBIX 3a/1aHuH,
Ponp ¢u3MKM W acTpOHOMHHM B OSKOHOMHYECKOHW, TEXHOJOTHYECKOH, COIMAIBHON H JIEMOHCTPHPYIOIIUX ~ OCBOGHHE OCHOBHBIX
TUYECKON cv(bepax AEATENLHOCTH ENOBEKa, Polb M MECTO (1)1:131/11(1/[ W acTpOHOMHHN B NOHATHil, (PU3HUECKHX BENMYHH U 3aKOHOB
COBPEMEHHOW Hay4YHOW KapTHHE MHpa, 3HAUCHHE ONHMCATEIbHOH, CHCTEMAaTHU3HPYIOIIEH, Kkypea gusuknl0-11 k1accos
OOBSICHUTEIIEHON |
MPOTHOCTUYECKOH (YHKIMHA (QU3MUECKOW TEOpWuH, ponb (UIUIECKOHM TEOpHUH B
(hOpMHPOBAHNH MPEICTABICHHIA 0 (PU3MUCCKON KapTHHE MUPA, MECTOMU3NIESCKON KapTUHBI
MHpa B O0IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHHH O MPHPOJIe
HpOMe)KyTO‘lHaH arTrecranmsa 12
Bcero 182
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4 YCJIOBUSA PEAJINBAIINU YYEBHOI'O IPEIMETA
OVYIIL06 ®usuka
4.1 TpeOoBaHus K MATEPUAIbHO-TEXHHYECKOMY 00ecredeHUuI0

Peanmzamus yuebnoro mpenmera @Dusuka TpeOyeT Hamuuus y4eOHOTO
KabuHeTa PU3HKHY.

Y4eOHass ayauTopus [UIsl TPOBEACHHUS 3aHATHH JISKIIMOHHOTO THIIA,
MPAKTUYECKOTO THUMA, TPYIIOBBIX U MHAUBUAYAIBHBIX KOHCYJIbTAIMM, TEKYIIEro
KOHTPOJISL ¥ TPOMEKYTOUYHOM aTTecTaluu

[TomemneHus: AJis caMOCTOSITEHHOM PabOTHl OOYYArOIIUXCS JTOJKHBI OBITH
OCHAINCHBl KOMITBIOTEPHONW TEXHUKOH C BO3MOXKHOCTBHIO TOJKIIOUCHHS K
nH(OPMAITMOHHO-TEJICKOMMYHUKAIIMOHHON CceTH HW OoO0ecleueHrneM JOCTyrna B
AJIEKTPOHHYI0  HMH(POPMAIMOHHO-00pPA30BATEIBHYIO Cpely  00pa30oBaTelIbHOM
OpraHU3aIHH

O6opynoBaHue yueOHOro KabuHeTa:

Kommnekt yue6Hoi mebenu:

— pabouee MecTo mpenojaBaTens (CTo, CTyN);

— paboune MecTta 00ydarIuXxcs (CTOMIbI, CTYyJbs) Ha 30 yemoBek

TexHudeckue cpencTsa 00yUeHUS:

— TPOEKTOpP;

— DKpaH;

— HOYTOYK

4.2. IlepeyeHb HOPMATHBHBIX IPABOBBIX IOKYMEHTOB, OCHOBHOM U
JAOIOJTHUTEJIbHOU Y4eOHOM JIUTepaTypbl, HEO0OX0TUMOI /1151 OCBOCHUSA
yueOHoro npeamera OYIL.06 ®usuka

HopMaTuBHbBIE IPaBOBbIE JOKYMEHTbI:

®I'OC CIIO no cnenumansHocTr 08.02.05 «CTpOoUTENHCTBO U SKCIUTyaTaIUs
ABTOMOOMJIBHBIX JOPOT M  a3pOJPOMOBY dbenepanbHOl  00pa3oBaTEIbLHON
MpOrpamMMBbl,  YTBEPXKICHHOM  mnpukazoM Munnpocsemenus Poccun ot
11.01.2018r. Ne25;

®enepanbHblii 3akoH oT 29.12. 2012 Ne 273-®3 «O0 o0pa3oBaHuu B
Poccuiickoit denepanuny. [Ipukaz Munodbpuayku Poccum ot 17.05.2012 Ne 413
«O6 yTBepkaeHun (enepaqbHOr0  T'OCYJIapCTBEHHOTO  00pa3oBaTEILHOIO
CTaHJapTa cpeHero (IMOJIHOT0) 00IIero 0Opa3oBaHuUsy.

[Ipukaz MunoGpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3mMeHenni B Ilpukas MuHnucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
@enepanun - ot 17.05.2012 Ne 413 «0O6 yrtBepkaeHuu (enepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpeaHero (IMOoJHOro) oOIero
00pa3oBaHUN.

[Tucemo JlemapraMeHTa TOCYJapCTBEHHOW MONHUTHKU B Cepe MOATOTOBKH
pabounx kaapoB u [IIO Mwunobpuayku Poccuum ot 17.03.2015 Ne 06-259
«PexomMeHganu no OpraHu3alydy MOJYYEHHUs CpeJHero ooOuiero oOpa3oBaHHs B
npenenax OCBOEHUS 00pa3oBaTENbHBIX MPOrPAMM CPEIHETO MPOQPECCHOHATBHOIO
oOpa3zoBanusi Ha 0a3e OCHOBHOIO 0OILEro oOpa3oBaHUsl C y4yeTOM TpeOOBaHUM
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denepanbHbIX TOCYAAPCTBEHHBIX 00pa30BATENbHBIX CTaHAAPTOB M TMOJydyaeMoOun
npodeccun Ui CrenuaaTbHOCTH CPEAHETO MPOPECCHOHAITBHOTO 00pa30BAHUS
OcHoBHas JuTEparypa:

1. Msikumies, I'. S. ®usuka: 10 knacc: 6a30BbIi U yriyOJIEHHBINA YPOBHU :
yueonuk / I'. 5. Mskumies, b. b. byxoBues, H. H. Cotckuii ; non penakiueit H. A.
[TapdenTtreBoit. — 10-e uzn. — Mockaa : [Ipocsenienue, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TekcT : 2neKTpOHHBIN // DIEKTPOHHBIN pecypc HUppPOBOi
obpazoBarenbHoii cpenbl  CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/132340.

2. Mskumes, I'. S1. @usuka: 11 kmacc: 6a30BbI U yriIyOJnEHHBIN YPOBHU :
yueonuk / I'. . Msakumes, b. b. byxosiies, B. M. Uapyrus ; nox penakiueid H. A.
[TapdenTtreBoit. — 11-e uzn. — Mocksa : [Ipoceemnienue, 2023. — 440 ¢. — ISBN
978-5-09-103620-6. — TekcT : 2MEKTPOHHBIN // DIEKTPOHHBIN pecypc IUubpPOBOi
obpazoBarenbHoli cpenbl  CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/132346.

3. Mapos, E. A. OnopHbie KOHCIIEKTBI U PA3HOYPOBHEBBIE 3aaHus. PU3uKa.
10 xknmacc / E. A. Mapon. — Cankt-IletepOypr : Buktopus miroc, 2022. — 96 c.
— ISBN 978-5-91673-022-7. — TeKCT : 3NEKTPOHHBIN // DIEKTPOHHBIA pecypc
uugposoii odpaszoBarenbHoi cpenbl CIIO PROFoOpa3zoBanue : [caiir]. — URL:
https://profspo.ru/books/123775.

4. Mapomn, E. A. OnopHble KOHCIIEKTHI U pa3HOYPOBHEBbIE 3aaHus. DU3nKa.
11 xnmacc / E. A. Mapon. — Cankr-IletepOypr : Buktopus mmoc, 2021. — 80 c.
— ISBN 978-5-91673-107-1. — TeKcT : 3JeKTPOHHBIN // DIEKTPOHHBIA pecypc
udpoBoii oobpazoBarenbHol cpeapl CITO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/123776).

JonosHuTeIbHAS JUTEpPATYypa:

1. Bacunves, A. A. ®usuka. bazosiii ypoBeHb: 10—11 kmaccel : yueOHUK
st cpemHero  obmero  obpasoBanus/  A. A. Bacunbe, B. E. ®enopos,
JI. 1. XpamoB. — 2-¢ wu3a., ucop. u jgon. — Mocksa : MzgarensctBo HOpakirt,
2023. — 211 c. — (O6mmeo6pazoBatenbHblil k). — [ISBN 978-5-534-16086-4.
— Tekct : anexkTpoHHbl // Ob6pa3oBarenbHas miargopma HOpaitt [calt]. —
URL:

2. ®u3uka: METOAMYECKHE YKA3aHHs K BBIMOJIHEHUIO JTAOOPATOPHBIX pabOT
st cryaeHtoB  CIIO  Bcex HampaBnenuén / ®I'BOY BO «Boponexckuit
rOCyJapCTBEHHBIM TEXHUYECKUM yHUBepcureT»; cocT.. B. H. Jlepenko, E. B.
AnekceeBa. Boponex: MU3n-so BI'TY, 2021. 35 c.

3. ®usuka. Paznen «MexaHHKa»: METOAMUYECKUE YKa3aHUS K BBIIOJHEHUIO
CaMOCTOSITENIbHOM paboThl AJisi CTyneHTOB Beex crneuuanbHoctedt CIIO / ®T'BOY
BO «BopoHexckuii rocyJapCTBEHHbIM TEXHUYECKUN YHHBEPCUTET»; cocT.: E. B.
Anekceesa, B. H. [lepenko. Boponex: MU3n-so BI'TY, 2021. 30 c.

4.3. IlepeyeHb MporpaMMHOIo odecneveHus1, NpodeccuoHaIbLHbIX 0a3
AAHHBIX, THPOPMAIMOHHBIX CIPABOYHBIX CUCTEM PEeCYPCOB HH(POPMAITMOHHO
-TeJIEKOMMYHHMKAIUOHHOM ceTu «AHTepHeT», He0OXOAUMBIX /IJIsl OCBOEHMSI
yueOHoro npeamera OYIL.06 ®usuka
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https://profspo.ru/books/123776
https://urait.ru/bcode/530393

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2.  CIIC KoucynsranT  broomkernsie  opranuzanuu: Bepcus  I[Ipod
CriennalIbHBIN BBITYCK

3. Adobe Acrobat Reader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. Google Chrome

7. Moodle

https://www.iprbookshop.ru/

https://www.elibrary.ru/defaultx.asp

https://biblioclub.ru/

https://e.lanbook.com/

https://profspo.ru/

https://urait.ru/

https://old.education.cchgeu.ru/

https://efizika.ru/

https://infourok.ru

https:// www.youtube.com/

4.4. OcobOennoctu peajnuzaunu yueoHoro npeamera OYIL.06 ®usuka ais
00y4aroUIUXCcs U3 YUCJIa HHBAJIUAOB U JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Ilpu obyuenuu auy ¢ O02PAHUYEHHBIMU  BOZMONCHOCMSAMU  300POBbS,
npeoycmampueaemcs UHOUBUOYAIbHbIU epaApuK 00yUeHUsl.

Hnsanuovl u auya ¢ 02paHudeHHbIMU 803MONCHOCMAMU 300P08bsL 0DECneyeHbl
NeuamubiMy U IAEKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 6 @opmax,
A0anmupoBaAHHbIX K 02PAHUYEHUIM UX 300POBbAL.

s ocywecmenenus npoyeoyp meKyweeo KOHMPOL YCnesaemocmu u
NPOMEICYMOYHOU ammecmayuu 00yYaowuxcs, co30armcs @GoHObl OYeHOYHBIX
cpeocms,  adanmuposaHHvle OISl  UHBANUOO8 U JUY C  O2PAHUYEHHbIMU
BO3MONCHOCHAMU  300P06bsL U NO3BOJAIOUUE OYEHUMb OOCIUNICEHUE UMU
3aNIAHUPOBAHHBIX 6 OCHOBHOU 00PA308AMENbHOU NpoOcpaAMMe  pe3yibmamos
00VUeHUs1 U YPOBEHb CHOPMUPOBAHHOCIU BCeX KOMNEeMeHyull, 3ds161eHHbIX 6
00pazoeamenvHoll npocpamme.
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5 KOHTPOJIb 1 OLIEHKA JOCTUXEHUM PE3YJIbTATOB
OCBOEHUS YYEBHOT' O IPEJIMETA OVYIIL.06 ®u3uka

JlocTuKeHHe JIMYHOCTHBIX PE3YJIbTATOB OLIEHMBAETCS HAa KAaueCTBEHHOM YpoBHe (0e3
orMeTkd). CHOpMUPOBAHHOCTH MPEIMETHBIX, METANIPEAMETHBIX, JIMYHOCTHBIX YMEHUN U 3HAHUN
OlLIEHUBAeTCs B Oajiax IpernojaBaTesieM B IMPOIECCE BBIMOJHEHHS OCHOBHBIX BUIOB y4eOHOM
JESTEIbHOCTH 00YyYaroIuXcsi, TECTUPOBAHUS, BBIIOJIHEHUS O00y4YalOIIUMUCS CAMOCTOSITEILHOM
paboThL, 0 pe3yIbTaTaM TEKYILEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaluu.

OreHka pe3yJbTaToB

Pesynbsrarer 00yueHus
Y Y (popmbl 1 MeTOIBI)

JIMYHOCTHBIE PE3VYJIbTATbI TECTUPOBAHUE 110 TEME
1) rpa)kaaHCcKOro BOCIUTAHMSA: YCTHBI OIPOC
c(hopMUPOBAHHOCTH TPaKTaHCKOU no3uruy | KOHTPOJIbHas paboTa

oOydaromierocss Kak aKTHMBHOTO M OTBETCTBEHHOro ujeHa | 9K3aMCH
POCCHICKOTO O0IIECTBA;

NPUHITHE  TPAJUIMOHHBIX  OOIIEYETOBEUYECKHUX
T'YMaHUCTUYECKUX UJIEMOKPAaTUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO JI€ATEIbHOCTh B
UHTEpecax TpakIaHCKOro oOliecTBa, Y4yacTBOBaThb B
CaMOYIIPaBJICHUU B 00Pa30BaTEIbHON OpPraHU3AIINH;

YMEHHE  B3aUMOJECHCTBOBATH C  COLMAIbHBIMHU
UHCTUTYTAMH B COOTBETCTBHM C UX QYHKIUSIMU H
Ha3HAYCHHEM;

FOTOBHOCTb K T'yMaHUTapHOM H BOJOHTEPCKOU
JIeATEIbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh ~ POCCHMCKON  TpaKIaHCKOU
UJEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K  TOCYAapCTBEHHBIM
CHUMBOJIaM, JTOCTHKCHHUSM POCCHICKUX YYEHBIX B 00JacTu
(bU3UKY U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

c(OpPMHUPOBAHHOCTh ~ HPABCTBEHHOIO  CO3HAHUS,
3TUYECKOIO TIOBEJIEHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYalUI0 U MPUHUMATh
OCO3HAHHBbIE pEIIEHUsl, OPUEHTHUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI W LE€HHOCTH, B TOM 4YHCJIE B
JIEATENBHOCTU YUYEHOTO;

OCO3HaHWE JMYHOIO BKJIAaJa B  IIOCTPOEHHUE
YCTOWYHBOTO OyIyIIETo;

4) 3cTEeTUYE€CKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIOYas
3CTETHKY Hay4YHOrO TBOPYECTBA, MPUCYHIEro (U3UYECKOM
HayKe;

5) TpyaoBOro BoCiMTaHUA:

UMHTEpEC K Pa3IUYHbIM chepaM npodeccuoHaNbHOM
NESTEIbHOCTH, B TOM YHCJE CBA3aHHBIM C (U3UKOW U
TEXHUKOH, YyMEHHME COBEpIIaTh OCO3HAHHBIH  BBHIOOP
Oynmymieii mnpodeccud W Ppeaau30BBIBATh COOCTBEHHBIC
YKU3HEHHbBIE TIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO W
camMoo0pa3oBaHui0 B 001acTu (PM3MKHHA MPOTSHKEHUU BCEH
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JKH3HH;
6) 3K0J10rHYeCKOro BOCIIUTAHMS :
c(OPMUPOBAHHOCTh  IKOJIOTUYECKOW  KYJBTYPBI,

OCO3HaHME  TIOOAIBHOTO  XapakTepa  JKOJOTHYECKUX

npobiewm;

IJIAHUPOBAHUE M  OCYILIECTBJICHUE JICHCTBUI B
OKpYKaIoIIEeH Cpelie Ha OCHOBE3HAHMS LEJEH YCTOMYMBOIO
pa3BHUTHS YEIIOBEYECTBA;

Pacumpenue omnbiTa A€STEIBHOCTH IKOJIOTHUYECKOM
HaNpaBJI€HHOCTA Ha OCHOBE HMEIOIIUXCS 3HAHUU IO
dusuke;

7) EeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33pPEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS

¢du3uueckoil HayKu;

OCO3HAHME IIEHHOCTH HAy4YHOW JI€SITEIbHOCTH,
TOTOBHOCTh B Mpoliecce M3yueHUs (PU3MKU OCYIIECTBISTH
MPOEKTHYIO u HCCIIEIOBATENbCKYIO IeATEILHOCTh
WHJUBUyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

OBJ'IaI[CHI/Ie YHHUBCPCAJIbHBIMU ITO3HABATCIIBHBIMHA

NEUCTBUSIMU:

Ba3oBble JJornueckue qeficTBUA:

CaMOCTOSITENIBHO dbopmynrpoBath u
aKTyaJU3UpOBaThH npoOiemy, paccMatpuBath €€
BCECTOPOHHE;

OTIPEEIISATh LEeJIN JIEeITEILHOCTH, 3a7aBaTh

napamMeTpbl M KPUTEPUU WX JIOCTHXKCHHS; BBISBIIATH
3aKOHOMEPHOCTH M TPOTUBOPEYMS] B PaCCMaTPUBAEMbIX
buznuecKux

SIBIICHUSIX;

pa3pabarbIBaTh IUIAH PEUICHHS MPOOIEMBI C ydETOM
aHaJIM3a MMEIOLUXCS MaTEepUalbHBIX W HEMaTEPHAIbHBIX
pecypcos;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE pE3yJIbTATOB LEJsAM, OLIEHUBAaTh PHUCKHU
MOCJIEJICTBUM JEATEIbHOCTH;

KOOPJIMHUPOBATh M BBITIONHATE PabOTy B YCIOBHUSIX
peanbHOro, BUPTYaJIbHOTO U KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BuUBaTh KPEAaTMBHOE MBINUICHUE IPU PEIICHUU
YKU3HEHHBIX TIPOOJIEM.

Ba3oBble HccienoBaTebCcKe IeHCTBUSA:

Bnagets HaydyHOW TEPMHUHOJIOTHMEH, KIIFOUEBBIMU
HNOHATUAMH U METOJaMU(PU3NYECKON HAYKU;

BIIQJICTh HAaBBIKAMH Y4eOHO-MCCIIEOBATEILCKON U
MIPOEKTHOMN JEeATENbHOCTH B obnactu buzukmy,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOMCKY METOJIOB pEIICHU 3a/a4 (PU3NUECKOro CofepKaHus,
MPUMEHEHUIO PA3JIMYHBIX METOJOBIIO3HAHMS;

TECTUPOBAHUE 110 TEME
YCTHBIN OITPOC
KOHTpOJIbHAsA paboTa
9K3aMeH
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BIIAJICTh BUJAMU JIEATEIHHOCTU IO TOITYYCHHUIO
HOBOT'O 3HaHHUS, €ro WHTEpIpeTaluy, NpeoOpa3oBaHUIO U
NPUMEHCHUI0O B PA3IUYHBIX YYEOHBIX CHUTYyalHsIX, B TOM
YuCcjle TPU CO3JAaHUM YYEOHBIX TMPOCKTOB B 00JacCTH
bu3uKy;

BBISIBJISITh  NPUYMHHO-CIICACTBEHHbIE  CBSI3U U
AKTyaJIM3UPOBATh 33/1a4y, BBIABUTATEIUTIOTE3Y €€ pelIeHMs,
HaXOAWTh  apryMEHTbl JUId  JIOKa3aTelbCTBA  CBOUX
YTBEPKIACHHIA,3a/1aBaTh TapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJ€ PpELICHUS
3aa4yl  pe3yJbTaThl, KPUTHUYECKH  OLEHUBATh  UX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIC 3aJa4d B
0o0pa3oBaTeNbHON JEATENLHOCTH, B TOM YHCJIE TIpH
W3y4YeHUU (U3HKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OICHUBATh
MPUOOPETEHHBIN OTIBIT;

yMETh MEPEeHOCUTh 3HaHus 10 (Qu3uKe B
MPAKTHUYECKYIO0 00J1aCTh JKU3HEIEATEIbHOCTH;

yMETh  MHTETPUPOBATH  3HAHUA W3  Pa3HBIX
OpeIMEeTHBIX  oOjacTeil;  BBIABUTaTb  HOBbIE  WJEH,
npeyiaraTh OPUTHHANBHBIE MOAXOJbI M PEIICHUS; CTABUTH
npobiieMbl M 3aJauM, JIOMYCKAaIoIIWe ajbTepHATUBHBIC
pelIeHus.

PabGora ¢ undgopmanueii:

BIIQJICTh  HAaBBIKAMU  TONy4YeHUs  UHPOpPMAIUU
(bu3NYECKOro COAep>KaHUS U3 MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIIATh TIOWCK, aHam3,
CUCTEeMaTH3allMl0 M  HHTEpIpeTanuio  HHpOopMauu
Pa3IUYHBIX BUAOB M (HOPM TpEICTaBICHHUS,

OLICHHUBATbH IOCTOBEPHOCTH MH(OPMaLIUU;

UCIIONIb30BaTh  CpeACTBa WH(MOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOT Uil B pelieHnn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX
3a/1a4y ¢ COOI0/IeHHeM TpeOOBaHUN IPTrOHOMHMKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€3011acCHOCTH;

CO3/aBaTh TEKCThl (DU3MYECKOTO COJEpKaHUs B
pasznuuHbIX dopMaTax ¢ yuyéToM HazHadeHHs] MHGOpMaluu
U LEJIEeBOH ayIuTOpHM, BBIOMpas ONTUMAIbHYIO (opmy
IPEJICTaBICHNS M BU3YyaJIU3allUu.

OginajieHrue yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU
y4eOHBIMU JEHCTBUSIMU:

OCYLIECTBIISATh OOILIEHHWE Ha Yypokax (U3MKU U BO
BHEYPOYHOHN [E€ATENbHOCTH; PAaCHO3HaBaTh INPEANOCHUIKH
KOHQJIMKTHBIX ~ CUTyallUd M  CMSryaTh  KOH(IUKTBI;
pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOKO TOYKY 3pEHHUS C
HCIIOJIb30BaHUEM SI3BIKOBBIX

CPEICTB;

MOHMMAaTh W MHCIOJIb30BaTh  IPEUMYILECTBA
KOMAaHJHOHM U MHAMBUIYAIbHOM pabOTHI;BEIOMPATh TEMATUKY
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U METOJbI COBMECTHBIX JCHUCTBUU C Y4€TOoM 0O0muX
HMHTEPECOB,

M BO3MOKHOCTEH KaKJ0T'0 YJICHA KOJJICKTUBA;

NPUHUMATh 1M  COBMECTHOM  JI€SITEIbHOCTH,
OpraHU30BBIBATH M KOOPJAUHUPOBATH NEUCTBHUS IO €&
JIOCTUKEHHUIO: COCTABJIATh IUJIaH ACHCTBUH, pacHpeacisiTh
pOJK ¢ yUETOMMHEHUN YY9aCTHUKOB, 00CYKJIaTh PE3yIbTaThl
COBMECTHOM paboTHI;

OILICHMBAaTh KadeCTBO CBOCrO BKJIaJa M KaxKJIOro
y4acTHMKAa  KOMaHIbl B  OOmMMIA  pe3ynbpTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBbIE MPOEKThI, OLEHUBATh HJAEU C
MO3ULIUA  HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOMN
3HAYMMOCTH;

OCYLIECTBIISTh IMO3UTHBHOE CTpaTeruyeckoe
MOBEICHUE B  PA3JIMYHBIX  CUTyalUsAX, MPOSIBISATH
TBOPYECTBO ¥ BOOOpaKEeHUE, OBITh MHUIIMATUBHBIM.

OBnajeHre yHUBEpPCAIbHBIMH PETYJIATUBHBIMHU YUY€OHBIMHU
NEUCTBUSIMU:

Camoopranuszauus:

CaMOCTOSITEJIbHO  OCYIIECTBJISATh TMO3HABATEIbHYIO
NEeSTENIbHOCTh B 00J1aCTU (U3UKU U aCTPOHOMUH, BBISBIISTDH
npoOJaeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIbHO ~ COCTaBJISITH ~ IJIaH  pEUICHUs
pacy€THBIX M KayeCTBEHHBIX 3a/ad, IUJIaH BBIOJTHEHUS
MPAKTHYECKOH paboOThl ¢ y4ETOM HMMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalIMSIM;

pacmupsaTh paMKH y4eOHOro IpeIMeTa Ha OCHOBE
JUYHBIX PEANOYTECHUN;

JieNiaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATh €ro,
OpaTh Ha ceOst OTBETCTBEHHOCTh3a PEIICHHCE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W  TPOSBICHHUIO
SpYAULIMH B 00MacTu (PU3UKU, TOCTOSHHO MOBBIIIATH CBOM
00pa30oBaTeNbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3JMOLMOHANbHBII HHTEJICKT:

JlaBaTb OIIEHKY HOBBIM CHUTyalUsM, BHOCHUTH
KOPPEKTUBBl B JEATEIBHOCTh, OLEHHUBATh COOTBETCTBHE
pPe3yJabTaTOB LIETISIM;

BJIaICTh HaBBIKAMH MO3HABATEIBbHON pedieKCHH Kak
OCO3HAHUS COBEPLIAEMBIX JECWCTBUM W MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedIEKCUU ISl  OICHKHU
CUTyalllu, BbIOOpa BEPHOTOPELICHUS;

yMETh  OIIEHUBAaTb PUCKH U  CBOEBPEMEHHO
IMPUHUMATh PEIIEHUS N0 UX CHUKEHUIO;IPUHUMATh MOTUBBI
M aprymMeHTbl JpPyTUX T[pU  aHAIM3€  Pe3yJIbTaToOB
JeSITEIbHOCTH; TPUHUMATD ce0sl, MOHUMAasi CBOU HEIOCTaTKU
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U JOCTOHMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPyTHX IpH
AHAJIN3C PE3YyJIbTATOB ACATCIIbHOCTU,IIPU3HABATH CBOE mpaBo
¥l TIPaBO JIPYTHX Ha OLIHOKH.

B IpoLecce JOOCTHXKEHUS JIMIHOCTHBIX
PE3yJIbTaTOB OCBOCHUSI POTPaMMBI 10 (PH3HKE VISl YPOBHS
cpeaHero  oOmero  oOpazoBaHMs y — OOydaroOUIMXCs

COBEpUICHCTBYETCS AMOLIMOHAIbHBIN WHTEJJIEKT,
npeanonaraumi chopMUPOBAaHHOCTS:
CaMOCO3HaHU4, BKJIIOYAIOIIETO CIOCOOHOCTh

IIOHMMAaTh CBOE 5SMOLMOHAIBHOE COCTOSIHME, BUIETH
HaIpaBJCHUS Pa3BUTHUS COOCTBEHHOW SMOIMOHAILHOM
cdepsl, OBITbYBEpEHHBIM B cele;

CaMOpEeryIMpOBaHus, BKIIOYAIOUIETO CAMOKOHTPOIIb,
YMEHHME NPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEJEHHUE,
CHOCOOHOCTh  AJaNTUPOBaTbCS K SMOLMOHAIBHBIM
U3MEHEHUSAM U TPOSBIATH TUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALMU, BKJIIOYAIOLIEH CTPEMIICHHUE
K  JOCTIJKCHHIO  LEeIM W yCHeXy,  ONTHMH3M,
MHUIMaTUBHOCTb, YMEHHME NI€HCTBOBATb, UCXOMAsS U3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONMEH CHOCOOHOCTh MOHUMATh
SMOLIMOHAJIIBHOE COCTOSHHE JPYTUX, YYUTBIBATH €r0 IIPHU
OCYILIECTBJIGHUM OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U

COTEPEKUBAHUIO;
COLIMATTLHBIX HAaBBIKOB, BKJIFOYAIOLITUX
CIIOCOOHOCTh BBICTPanBaTh OTHOIIEHHUSA C JIPYTUMU

JTIOABMH, 3a00TUTHCS, TPOSBISATH HWHTEpPEC W pa3peuiaTh
KOH(JIUKTBI.

[NPEAMETHBIE PE3VIJIBTATDBI

K xonmy oOyuenuss B 1 cemecTpe IpeIMETHbIE
pe3ynpTatbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUH:

JEMOHCTPUPOBaTh Ha MpUMEpax poOjdb M MECTO
¢u3uku B GOPMHPOBAHUU COBPEMEHHON Hay4YHOH KapTHUHBI
MHUpa, B Pa3BUTUH COBPEMEHHON TEXHUKU U TE€XHOJIOTHH, B
IIPAKTUYECKON JEATENBHOCTH JIOACH;

YUYUTHIBATh TPAHUIBl TNPUMEHEHHUS HM3YyUYEHHBIX
(du3nuecKkux MoAeNei: MaTepuaibHas TOUKa, HHEPLUAIbHAS
cuctemMa OoTc4éra, abCONOTHO TBEPIOE TEJO, UACATBHBIN
ra3, MOJIEJIM CTPOEHHUs ra3oB, )KMIKOCTEH W TBEPABIX Tell,
TOUYECYHBIN AIIEKTPUUYECKHUH 3apsi/1 IPU PEIICHUN PU3NIECKUX
3az1ay;

pacrio3HaBaTh (pu3muUecKue SBICHHS (IPOIECCHI) U
OO0BSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-
KHUHETUYECKOW  Teopuu CTPOCHHMsSI  BellecTBa U
JNEKTPOAMHAMUKHM: PAaBHOMEPDHOE M PaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JIBUJKEHUE, CBOOOJHOE TMajJieHHe  Ted,
JIBUKCHUE 110 OKPY)XHOCTH, WHEPLHMs, B3aUMOICHCTBHUE
ten, nuddys3us, OpOYHOBCKOE JIBH)KEHHE, CTPOCHHUE

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpOJIbHAsA paboTa
9K3aMEH
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KUJKOCTEH M TBEPABIX TN, U3MEHEHHE O00BhEMa TeN MpH
HarpeBaHuu  (OXJ@XICHHWH), TEIJIOBOE  pPaBHOBECHE,
UCIlapeHue, KOHACHcalus, IUIaBICHUE, KpHUCTaJUIU3allus,
KUIIEHUE, BJIAXXKHOCTh BO3/yXa, [IOBBIIICHNUE JaBJICHUS Ta3a
IpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpamMM  COCTOSIHMSL ~ Ta3a B M30IMpoIleccax,
ANIEKTPHU3aLIUs TEN, B3aUMOJICUCTBUE 3apsi/IOB;

OMUCHIBATh MEXaHUUYECKOE JBUKECHHE, HCIOIb3Ys
dusznyecKkrue BENWYUHBI: KOOPAWHATA, MyTh, NIEpPEMEIICHHE,
CKOPOCTb, YCKOpEHHE, Macca Tejla, CHJla, HMITYJIbC Tea,
KMHETHYECKass  dSHEprusi,  MNOTEHIMalbHasi  SHEPrus,
MexaHuyeckas paboTa, MexXaHUYecKass MOILHOCTb;, IpH
OMHMCAaHUU TIPABUIBHO TPAKTOBATh (U3MUYECKUNA CMBICHT
UCIIONIb3YEMBIX BEJIMYUH, MX OOO3HAUYEHHUS U €JAUHHUIIBI,
HaXOAUTh ()OPMYIIbI, CBSI3BIBAIOIIUE AAHHYIO (PU3UUYECKYIO
BEJIMUMHY C IPYTUMU BEJIMYHMHAMU;

OMUCHIBaTh U3YYEHHBIC TEIJIOBBIE CBOMCTBA TENl U
TEIUIOBbIC SIBJICHUSI, HCIONb3Ysl (U3NYECKUE BEITUYMUHBI:
JaBJICHWE Tra3a, TeMIlepaTypa, CpeAHss KUHEeTHYecKas
SHeprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYI,
CpPEeIHEKBaJIpaTUYHAsi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHsIS HEPrusi, padoTa rasza, kKodhpuiueHT
MOJIE3HOTO ACHCTBUSA TEIUIOBOTO JBUTATENS; MPU ONMHCAHUU
IPAaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIIONb3YEMbIX
BEJIMYMH, X 0003HAYCHUS M €UHUIIBI, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DPU3MUYECKYIO BEIIMYUHY C JPYTHMHU
BEJIMYUHAM;

OMUCHIBATh M3YyUEHHBIE JJIEKTPUYECKHUE CBOMCTBA
BEIIECTBA W  DJIGKTPUYECKUE  sIBICHHUS  (TIPOIECCHI),
UCHIONB3YS (PU3MYECKHE BEIMYMHBI: JEKTPUUECKUN 3apsf,
AJIIEKTPUUECKOE T0JIe, HANPSHKEHHOCTh TMOJIA, IMOTEHIUA,
pPa3HOCTb  MOTEHIMAJIOB; TMPU ONUCAHUM MPaBUIBHO
TPAKTOBAaTh (PU3UYECKHI CMBICI HCHOJIB3YEMBIX BEIHYUH,
ux OOO3HAUYEHHMS U EOUHUIIBI; YKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOINNE JTAHHYIO (DU3MUECKYIO BEIIMYUHY C JPYTHMH
BEJIMUYUHAMU;

aHAIM3UPOBATh (PU3MYECKHE TPOIECCHl U SBICHUS,
UCHONB3YSl (PU3MYECKHe 3aKOHbl W TMPUHIUIBL  3aKOH
BcemMupHoro tarorenus, I, II u III 3akonsr HeroTOHA, 3aK0H
COXpAaHEHHUS MEXaHUYECKOW SHEPruu, 3aKOH COXPaHEHUS
UMITyJIbCa, MPUHLMI  CYNEPHNO3ULUU  CUJ, MPHUHLIMI
paBHOMpPaBUS MHEPLHATIbHBIX CUCTEM oTcuéTa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHMS BEILECTBA,
ra3oBbI€ 3aKOHbI, CBA3b CPEAHEH KUHETHYECKOW HSHEPruu
TEIUIOBOTO  JIBIDKEHUS ~ MOJEKYyJd ¢ aOCONOTHOM
TeMIepaTypoi, TEpPBbIA 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHHUs 3JEKTPUYECKOro 3apsiaa, 3akoH Kyrona, mpu
9TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaT€MaTUYeCKOE BbIpaXXEHUE U  YCJIOBHS  (TpaHULBI,
00J1aCTH) MPUMEHUMOCTH,

OOBSICHSITh OCHOBHBIE MPUHIIMITBI JEHCTBUS MAIIUH,
npuOOpOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBHUS
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ux 0€30MacHOro MCIOJIb30BAaHUs B IMOBCEIHEBHON JKU3HU;

BBIIIOJIHATE ~ DKCIIEPUMEHTHI O  HCCIIEOBAHHIO
¢u3uUecKux SBICHHH W TIPOLIECCOB C MCIOJIB30BAaHUEM
OpsAMBIX, W  KOCBEHHBIX  HM3MEPEHHUIl, TpH  ITOM
¢dopmynupoBate npobiiemy/3aady U TUIOTE3y Y4yeOHOTro
9KCIIEPUMEHTa, COOMpPATh YCTAHOBKY M3 MPEIJIOKECHHOTO
0o0OpyI0BaHUS, TPOBOJAUTH OMNBIT M  (POPMYyIUPOBATH
BBIBOJIBL;

OCYILECTBIIATh TPSIMBbIE U KOCBEHHBIE H3MEpPEHHS
(Gu3MYeCKUX BEIWYHH, NPU 3TOM BBIOMPATh ONTHMAJIBHBIN
crnoco0 M3MEpeHUs] M HCIOJIb30BaTh H3BECTHBIE METObI
OLIEHKHU MOTPEUIHOCTEN U3MEPEHUI;

UCCIIEZIOBAaTh 3aBHCUMOCTUH MEXAY (PHU3MUECKUMHU
BEJIMYMHAMHU C HCIIOJIB30BAHUEM MPSAMBIX H3MEPEHU, Ipu
3TOM KOHCTPYUPOBATh YCTaHOBKY, (uKcupoBaTh
pe3yibTaThl  MOJYYEHHOH  3aBUCHUMOCTH  (pU3MYecKuX
BEJIMYMH B BUJE TAaOMUI] U I'paUKOB, JEJIaTh BBIBOJBI IO
pe3ysbTaTaM HCCIICIOBAHNUS;

coOmomaTh mpaBuja 0e30MacHOro TpyJaa IpH
NPOBEJCHUN  MCCIEAOBAaHMH B  paMKax ydeOHOro

IKCIIEPUMEHTA, y4e0HO-HCCIIeI0BATENbCKON u
POCKTHOMN JeSITeTbHOCTH c UCTIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOWCTB 5 1a00paTOPHOTO
000opyI0BaHuUS;

pemlaTh pacyéTHble 3a7ayd C SBHO 3aJaHHOMN
(GU3UMYECKON MOCNBIO, UCTOIB3Ysl (PU3HUECKUE 3aKOHBI U
NPUHIMIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4H BHIOMPATh

(GUBUYECKYI0O  MOJENIb, BBIACHATH  (U3HYECKHE
BEJIMYMHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ pelIeHUs,
MPOBOAMUTDH PACUEThI M OLIEHWBATH PEAIbHOCTh MOTYYEHHOTO
3HaueHUSA(PU3NIECKON BEIIUIUHBL

pelmiatb  KauecTBEHHbIE  3a/Jayu:  BbICTpauMBaTh
JIOTMYECKH HEMPOTHBOPEUMBYIO LIETIOYKY PACCYKACHUU C
OMOpol Ha HW3Y4YCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH W
dbusznyeckue sBICHUS;

UCIIOJIb30BaTh MPU  pEIIeHWH Y4eOHBIX 3a/1ay
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUHU Ui TOUCKa,
CTPYKTYpUPOBAaHMS, MHTEpPIPETallUd U MPEICTaBICHUS
y4eOHOM M HAYYHO-TIONYJIIPHON MH(POPMAIIUH, TTOITy4YEeHHOH
U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBAThH
HoJy4aeMyto HH(POpMaIHIO;

MPUBOJIUTL  NPUMEPHl BKJIaJa POCCHUICKUX U
3apyOeKHBIX  YYEHBIX-(QU3UKOB B  Pa3BUTHE  HAyKH,
00BsICHEHHE MPOLIECCOB OKPYXKAIOLIETO MHpa, B pa3BUTHE
TEXHHUKH UTEXHOJIOTHI;

HCIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO0 (U3HKE
B TOBCEIHEBHOW XU3HU i oOecreueHus: 0e30MacHOCTH
npu  obOpamieHud ¢ OpubopaMHd W TEXHUYECKUMH
YCTPOHCTBAMHM, JUIi COXPAHEHUs 370POBbs U COOIIONEHUS
HOPM 3KOJIOTHYECKOT0 TIOBEJIEHUS B OKPYKAIOIIEH Cpene;

paboTaTh B TpYyIIE C BBINOJHEHHUEM pPa3IUYHBIX
COLIMAJILHBIX  pOJieil, TUIaHUPOBaTh pabOTy  TPYIIIbI,
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paIMOHANBLHO PACTIPEACIATh OOS3aHHOCTH W IIAHUPOBATH
JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalHUsAX, AaJeKBAaTHO
OLICHMBATh BKJIAJ KaXJIOro U3 YYaCTHUKOB TpYIIIbl B
pelIeHre paccMaTprUBaeMOl MPOOIEMBI.

K xoHmy oOydeHuss Bo 2 cemecTpe IpeIMETHBIC
pe3ynbpTrathl Ha 0a30BOM YpOBHE JOJKHBI OTPa)KaTh
c(hOopMUPOBAHHOCTH Y 0O0YYAIONTUXCS YMECHHI:

JEMOHCTPUPOBATh HAa MpPUMEpPAax pPOJIb U MECTO
bu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B
MPAKTUYECKON  JEATEIIbHOCTH JIFOJAEH, UEJIOCTHOCTh |
€IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBl TMPUMEHEHUS HU3YYEHHBIX
¢u3uUecKux Mojesei: TOYCUHBIM 3JIEKTPUUYSCKUI 3aps,
Jy4 CBETa, TOYEYHBIH HCTOYHUK CBETa, siA€pHAs MOJEIb
aToMa, HYKJIOHHas MOJIelb aTOMHOTO spa TpPU PEHICHUH
bU3HYECKUX 3aj1ay;

pacnio3HaBaTh (U3NYECKUE SBJICHHS (IIPOLIECCHI) U
OOBSCHATP UX Ha OCHOBE 3aKOHOB JJIEKTPOAMHAMHUKHU U
KBAaHTOBOM  (DM3WKHU:  DJEKTpHUYECKas  MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JeHCTBUS
TOKa, B3aWMOJICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
UHAYKIMS, JOEHCTBHE MAarHUTHOTO TMOJII Ha MPOBOJHUK C
TOKOM W  JABWXKYIIMICS  3apsl, OSJIEKTPOMArHUTHBIE
Koie0aHusi W BOJHBI, NPSIMOJIMHEHHOE paclpocTpaHeHHe
CBETa, OTpaXeHHWe, TNpelomiieHue, uHTepdepeHIus,
mubpaknus UM [OJIpU3alldsg  CBeTa, JUCIEpCHs CBeTa,
¢doroanextpuueckuit  3pdexr (porodaddekr), cBeToBOE
JaBJeHHE, BO3HUKHOBEHHUE JIMHEIYaTOro CcreKkTpa aroma
BOZIOPOA, €CTECTBEHHAs u UCKYCCTBEHHAs
PaAMOaKTUBHOCTH;

OMHUChIBATh ~ HM3YyUYECHHbIE  CBOICTBAa  BEUIECTBA
(anexkTpuuecKre, MarHUTHbBIE, OITUYECKUE, IIIEKTPUUECKYIO
MPOBOJAMMOCTh PA3IUYHBIX Cpel) U DJICKTPOMArHUTHBIC
sABJICHHUS (TIPOLIECCHI), MCIOJB3Ysl (PU3UYECKHUE BEIMYMHBI:
ANEKTPUYECKUN  3apsii, CUJla TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, JIIEKTPUYECKOE COMPOTUBJICHHE, Pa3HOCTb
MOTEHIIMATOB, OJJIGKTPOJBIDKYIAs Cuia, paboTra TOKa,
MHAYKIMS MarHUTHOTO MoJis, cuina Ammepa, cuia Jlopenia,
WHAYKTUBHOCTh KATYIIKH, SHEPTUS JJIEKTPUYECKOTO H
MarHuTHOTO TIOJICH, TEPHOJ M YacToTa KoJieOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CUjIa TOKa B Ipolecce
FapMOHHYECKHUX AJIEKTPOMArHUTHBIX KosieOaHuM, poKycHOe
paccTossHMEe U ONTHYECKas CHJIa JIMH3BL, MPH OMHCAHUU
IPAaBWIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYeHWs] W eJUHUIIBI, YKa3bIBaTh
(dbopMyIibl, CBSA3BIBAIOLINE NaHHYIO (PU3UYECKYIO BETUUHUHY C
JIPYTHUMH BEIHYNHAMU;

OMUCHIBATh U3YYEHHbIE KBAaHTOBBIE SIBICHUS U
MPOIECCh, UCIONB3Ysl (DU3MUECKHE BEIUYHHBI: CKOPOCTH
JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa,
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SHEPTUS U UMIYJIbC (POTOHA, MEPHOA MOTypacnaaa, SHEPrHs
CBSA3M aTOMHBIX SIJ€P, IIPH ONMCAHUUIIPABUIBHO TPAKTOBATh
¢u3uueckuif  CMBIC  HUCHONB3yeMbIX  BEJIMYMH, HUX
0003HaUYCHHsI W  CAUHUIBI, yKa3bIBaTh  (HOPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PM3UYECKYIO BEIMUUHY C JPYyTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HAaYEHUE (PU3NUECKOI BEINYMHBI,

aHaTU3UpPOBaTh (PU3NUYECKHUE IMPOLECCHl U SBICHHS,
UCTONb3ysl (U3NYECKHUE 3aKOHBI M NMPUHLHUIBL 3akoH OMa,
3aKOHBI IIOCJIEA0BATENBHOIO U MAPAIIIEIIBHOTO COEIUHEHUS
MPOBOJHUKOB, 3aKOH Hxoyns—JIenna, 3aKOH
JJIEKTPOMArHUTHOM MHAYKLUHU, 3aKOH IPSIMOJIMHEHHOIO
PacIpOCTPaHEHUs CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI
IPEJOMJICHUSI  CBETa, ypaBHEHHWE OUHIUTEHHA  JUId
dboTordexra, 3aK0OH COXpaHEHUS DHEPTrUH, 3aKOH
COXPAaHEHHUS UMITYJIbCA, 3aKOH COXPAHEHMsI IEKTPUUECKOTO
3apsafa, 3aKOH COXPAaHEHHUS MacCOBOTO YHCIA, MOCTYJIATHI
Bbopa, 3aKoH pagnoakTUBHOIO pacmnazaa,lpu 3TOM pas3jindarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCcKoe
BBIPAKCHUE u yCJIOBUS (rpaHuLIbI, o0nacth)
IIPUMEHUMOCTH;

ONpEACNATh HANpPaBIEHUE  BEKTOpa  HMHIYKIUHU
MarHMTHOTO TOJS IPOBOJHUKAC TOKOM, CHJIBI AMIlepa U
cuiibl JIopenua;

CTPOUTh M OINMKCBHIBATH M300pa)K€HHE, CO3aBAEMOE
IIJIOCKUM 3€PKajiOM, TOHKOH JIMH30H;

BBIIIOJHATh ~ DKCIIEPUMEHTBI IO  HCCIIECJOBAHHIO
¢u3uUecKux SBICHHH W TIPOLIECCOB C MCIOJIB30BAaHUEM
OpsMBIX, M  KOCBCHHBIX  M3MEPEHMH: TIIpU  ITOM
¢dopmynupoBate npobiiemy/3aady U TUIOTE3y Y4yeOHOTro
9KCHEPUMEHTa, OOUpaTh YCTAHOBKY M3 IPEIJIOKEHHOIO
00OpyI0BaHUS, TPOBOJUTH ONBIT M  (POPMYyIUPOBATH
BBIBO/IBI;

OCYLIECTBIISATh NPAMBIE M KOCBEHHBIE H3MEPEHUS
(U3M4eCKUX BEIUYUH, NIPU ITOM BBIOMpATh ONTUMAJIbHBIN
crnoco0 M3MEpeHUs] M HCIOJIb30BaTh H3BECTHBIE METObI
OLIEHKHU MOTPEUIHOCTEN U3MEPEHUI;

UCCIIEZIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEIHYUH C
UCIIOJB30BAHUEM  NPAMBIX  HM3MEPEHUH: TP ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl
NOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BHJIE
Tabaui, U TpaduKoB, JenaTh BBIBOJBI IO pe3yjbTaTam
HCCIICIOBAHMS;

coOmonaTh mpaBuja 0e30MacHOro Tpyaa IpH
NPOBEICHUM  HCCIENOBAaHMM B  paMKax  ydeOHOro

IKCIIEPUMEHTA, y4e0HO-HCCIIeI0BATEbCKON u
POCKTHOMN JeSITeTbHOCTH c UCTIOJIb30BaHUEM
U3MEPUTEIBbHBIX YCTPOWCTB 5 1a00paTOPHOTO
00opy10BaHuUS;

pemarb pacy€THhIE 3aJadyd  C SBHO 3aJaHHOMU
(GU3UYECKON MOJENBIO, UCTIONB3Ysl (U3HMYECKHE 3aKOHBI U
IMPUHIMUIIBI, HA OCHOBC aHAJIM3a YCJIOBUA 3aJa4u BbI6I/IpaTI>
(GU3UYECKYI0 MOJEIb, BBLICIATh (DU3MUYSCKUE BEIHMYUHBI H
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dopmynbl, HeoOXomumble sl €€ pelIeHHs, MPOBOJIUTH
pacy€Thl M OICHUBATh PEAbHOCTH MOJYYCHHOT'O 3HAYCHUS
(bu3MYECKOI BETUYHHBI;

pemiath  KadecTBEHHbIE  3a/laud:  BBICTPAWBAThH
JIOTMYECKH HEMPOTHBOPEUMBYIO LIETIOYKY PACCYKACHUH C
ONOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busznyeckue sBICHUS;

UCTIONIB30BAaTh TIPM  PEIICHWH YYeOHBIX 3a/1ad4
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUHU Ui TOUCKa,
CTPYKTYpPHPOBAHHs, HWHTEPIPETallMd ¥ TPEJICTABICHUS
y4eOHOM ¥ Hay4YHO-TIOIMYJISIPHOM HH(OpMAIMHY, OTyYEeHHON
U3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH AaHAIN3UPOBATH
HoJy4aeMyto HH(POpMaIHIO;

OOBSCHSITH NMPHUHIUIBI ACHCTBHS MAIlIWH, TPHOOPOB
U TEXHUYECKHX YCTPOWCTB, pa3M4aTh YCJIOBUS HX
0€301acHOr0 MCIIOIL30BAaHMS B TIOBCETHEBHOM JKU3HM;

NPUBOAUTH  TNPUMEPHl BKJIAZa POCCUHCKUX H
3apyOeXHBIX y4YEHBIX-QU3MKOB B pa3BUTHE HAyKH, B
O00BSICHEHHE MPOIIECCOB OKPY)KAIOLIETO MHUpPA, B pa3BUTHE
TEXHUKHH TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETUYECKHE 3HAaHUS TO (DU3MKe
B IOBCEOHEBHOWN XWM3HU I oOecredueHus Oe30I1aCHOCTH
npu  oOpamieHud C  npuOopaMHM U TEXHUYECKUMHU
yCTpOMCTBaMH, Al COXPAHEHHS 3J0POBbS M COOIIOCHHUS
HOPM 3KOJIOTHYECKOTO TOBEACHUS B OKpY KaloIel cpere;

paboTaTh B TpyIIE C BBIIOJIHEHHEM pPa3JIMYHBIX
COLMAIBHBIX  pOJIEH, IUIAaHUPOBAaTh pPabOTy  TPYIIIbI,
palMOHAIBHO paclpenensaTh O0S3aHHOCTH M IUIAHWPOBATh
NeSITeIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJeKBAaTHO
OLICHMBATh BKJIAQJ KAXKAOTO M3 YYAaCTHUKOB TPYINIBI B
peleHre paccMaTpuBaeMoi poOIeMbl.
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