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KpacHogapckuii kpaif
MYHUIMTOATEHOE o0pazoanne Kypranunckuii paiion
MYHUUHIIAIBHOE aBTOHOMHOE 0011e00pazoBaTebHOe YUpekKIeHHe
cpennsas obuieobpazoBarenpHas nkosa Nos
umenu A.U. Iaxaiino r. KyprasuHcka

ITo Gu3HKe

Yposensb obpasoBanus (kinace) cpennee obrree oGpazosanme (10-11 krace)

KommgecTBo gacos 340 VpoBeHb __ yriry0JieHHBII
Yuurens: bynasunoa Jlronmuna EBrenbpeBna

IIporpamma paspaborana Ha OCHOBe

ABTOpCKOA nporpammer Kpoicanosoii, O. A. ®usuxa. Vruy6nénusiii YPOBEHB.
10—11 xiraccer : pabouas nporpamma K jauHun YMK I'. SI. Mskuiesa : y4e6HO-
MeTonudeckoe nocobue / O. A. Kpsicanosa, I'. 5I. Mskumes. — M. : JIpoda,
2017.

IIporpamma peanuzyercst yaeGnaKaAMM:

Misixnmes I'.A. @usnka: Mexanuka. Y rmy6aénusii ypoeers: 10 knace: yueOHuk/I". A. Mskuuies,
A.3. Cunsxos, - M.: Jlpoda, 2019.

Misikumes I'. A, ®usnka: Monekynspuas ¢puzuka. TepMoHaMAKa. Yrnyonéunsiii yposeHs: 10
Kiacc: yaeOHuK/I". A. Maxummres, A.3. Cunskos, - M.: Jlpoda, 2019.

Msxumes I'.A. ®usuka: DnektponuHamuka. Y rmy6nénusnii yposens: 10-11 knacc:
yaeOuur/I". A. Msxumes, A.3. Cuusakos, - M.: Jlpoda, 2019.

Msixnines I'.A. ®usuxa: KoneGanus u Bonubl. YrmyGnéuneii yposens: 11 knace: yaeOHuK/T.A.
Msikumies, A.3. Cunsikos, - M.: Jlpoga, 2019.

Miixumres I'.A. ®usuka: Ontuka. Ksantosas Gusuka. Yrry6nénuastii yposens:11 knace:
yuebHur/I". A. Msxuies, A.3. CHHAKOER, - M.: Jpodga, 2019.




IosicHUTENLHAA 3aNNCKA

Pabouas nporpamma coctasiena B cootBercTBuu ¢ ®I'OC COO.

Pabouas ImporpamMma COCTaBJICHA B COOTBCTCTBHUH C HOPMATUBHO-IIPAaBOBBIMHA
JAOKYMCHTAMM:

1. ®enepanbHblii  KOMIIOHEHT  TOCYAapCTBEHHBIX o0pa3oBaTeIbHBIX
CTaHJapTOB CPEIHETO OOIIET0 00pa30BaHUS.

2. Pabouasmporpamma k tuann YMK I'. 1. Msikumesa: yueO6Ho-
meroamudeckoe mocodue / O. A. Kpricanosa, I'. 1. Mskummes. — M. :
Hpoda, 2017.

3. YuebnpiM mmanoM MAOQOY COII Ne5 um. AWM. Ilaxaimo na 2019-2020
y4eOHBIN IO/,

[IIxoyIbHBIN KypC PU3MKH SBISETCS CUCTEMOOOPA3YIOUIUM/ISI €CTECTBEHHO-
HAyYHBIX MPEIMETOB, MTOCKOJIBKY (DU3NICCKHE 3aKOHBI SBIISTFOTCS OCHOBOM
coJiep KaHus KypCOB XUMUH, OMOJoTuu,reorpaduu U acTpoHomMun. dOusmka
BOOPY>KaeT MKOJbHUKOB HAYYHBIM METOJIOM TTO3HAHMS, TIO3BOJIIOIINM TIOJTyJaTh
00BEKTUBHBIE3HAHUS 00 OKpY>KarolieM Mupe. OCBOEHHE yUalluMUCS METOIOB
HAyYHOT'O MTO3HAHUS SIBJISIETCS] OCHOBOIOJIATAIOIIUM KOMIIOHEHTOM
npoiieccoB (GOpMUPOBAHUS UX HAYYHOTO MUPOBO33PEHHUS, PA3BUTHS
MO3HABATENIbHBIX CIIOCOOHOCTEMN, CTAHOBJICHUSI IIKOJLHUKOB CYObEKTaMU Y4eOHOM
JEATEIIbHOCTH.

[Ipeamet «Dusuka» nzydaercs B 10-11 kimaccax cpeaHelt MIKOJIBI IO MATh
yaca B Hezemro: 10 kmace — 170 gaca, 11 kmace — 170 gaca. Beero 340 yacos.

IIporpamma peasimzyercs yueOHUKAMU:

Mskumes ' A. ®uzuka: Mexanuka. YrinyonéHsslil ypoenb: 10 kinacce: yueOHuk/I".A. Msikuies,
A.3. Cunsxos, - M.: [Ipoda, 2019.

Mskumes I'.A. ®uzuka: MonekynsapHas ¢pusuka. TepmoauHamuka. Yriry0n€HHbINA ypoBeHb: 10
knacc: yueOHuk/I". A. Msikumes, A.3. Cunsikos, - M.: [Ipocga, 2019.

Mskumes I'.A. ®usuka: DnekrpoauHaMuka. YiryOn€HHslid yposenb: 10-11 kmacc:
yueOHuk/I". A. Msxkuies, A.3. Cunskos, - M.: [lpoda, 2019.

Msikumies I'.A. ®uznka: Konebanus u BoiHbI. YTayOonéHHbslit ypoBeHb: 11 kiace: yueouux/I".A.
Msikuies, A.3. Cunskos, - M.: Ilpoda, 2019.

Msikumies I'.A. ®dusuka: Ontuka. KBantosas ¢pusnka. YriyOn€Hnslii ypoenb: 11 kiacc:
yueOHuK/I".A. Mskumes, A.3. Cunsikos, - M.: Ilpoda, 2019.

1. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA
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®I'OC ocHOBHOTO M CpeAHero oO0IIero OO0pa30BaHMS TMPOBO3TJIAIIAIOT B
KaueCTBE IEJIEBBIX OPUEHTUPOB OOLIEr0 00pa30BaHus JOCTUHKEHUE COBOKYITHOCTH
JMYHOCTHBIX, TPEAMETHBIX U METANPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIM4HOCTHBIMU  pe3yibTaTaMu o0yueHus ¢GU3MKEe B CpeaHEH IIKoJje
SABJISIFOTCSL:

-B cepe oTHOmIEHUI oOOywaromuxcsi K cebe, K CBOEMY 3/I0pOBbIO, K
MO3HAHUIO ce0 — OpPHUEHTAIMS HAa JOCTH)KEHHE JIMYHOTO CYACThS, peaiu3alfio
MO3UTUBHBIX  JKU3HEHHBIX  MEPCIEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEAEIIEHUI0, CIIOCOOHOCTh
CTaBUTh IIEIM W CTPOUTH JKU3HEHHBIC IUTAHBI, TOTOBHOCTH U CIOCOOHOCTH
obecrieunth cebe u CBOMM OJM3KUM JOCTOMHYIO JKM3Hb B MpOIECCe
CaMOCTOSITEJIbHOM, TBOPYECKOM U OTBETCTBEHHOM NIESATEIBHOCTH, K OTCTAWUBAHUIO
JUYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, BBIPA0ATHIBATH COOCTBEHHYIO
MO3UIIMIO M0 OTHOIIEHUIO K 00IECTBEHHO-TTOIUTHYECKIUM COOBITUSAM IMPOILJIOTO U
HACTOSIIEr0 Ha OCHOBE OCO3HAHMS U OCMBICJICHHS] UCTOPUM, JYXOBHBIX IEHHOCTEN
U JOCTH)KEHUW Hallleld CTpaHbl, K CAMOPA3BUTHI0O W CaMOBOCHHUTAaHUIO B
COOTBETCTBHM C OOIIEUETOBECYECKUMHU IEHHOCTSIMU U HUJealaMH TPa)kKIaHCKOTO
oOIIIECTBa; MPUHATHE U pean3alus IIEHHOCTEH 310pOBOro u 6e30macHoro oopasa
KU3HH, OEpEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY
bU3MYECKOMY U TICUXOJOTUYECKOMY 37I0POBBIO;

-B cepe oTHOIICHNH oOydaromuxcs Kk Poccun kak k Pogune (OteuecTBy)
— poccuiicKkas HWAEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCUHCKON
WUJICHTUYHOCTHU B MOJMKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-
KyJIbTYPHOI OOIIHOCTH POCCHUKCKOrO Hapoaa U cynpde Poccum, maTpuoTusm,
TOTOBHOCTh K CIIyXKE€HHI0O OTEUYECTBY, €r0 3allMTE; YBAXECHHE K CBOEMY HAapOAy,
YyBCTBO OTBETCTBEHHOCTH Iepell PoauHoM, TOpAOCTH 3a CBOM Kpau, CBOXO Ponvny,
[IPOLIOE W HACTOALIEE MHOTOHAMOHAIBHOTO Hapoxa Poccum, yBaxkeHue
rOoCyapCTBEHHBIX CHUMBOJIOB (rep0, ¢uiar, TUMH); (GOPMHUpPOBAHHE YBAKEHUS K
PYCCKOMY $3bIKYy KakK TOCyIapCTBEHHOMY s3bIKy Poccuiickoii @enepauuu,
SBJIIONIEMYCSI OCHOBOM POCCHMCKOM WIACHTHYHOCTH U TJIABHBIM (PAKTOPOM
HAllMOHAJIBHOTO CAMOOIPE/IEIEHUS;, BOCIUTAHUE YBAXEHUS K KYJbTYpE, SI3bIKaM,
TPaguIUsSIM U 0ObIYasiM HapoJ0B, MpoKUBaromux B Poccuiickoit denepanum;

-B cdepe OTHOIIEHUN OOydJarommMxcss K 3aKOHY, TOCYIapcTBy H K
IPAKIAHCKOMY OOIIECTBY — TPaXJAaHCTBEHHOCTh, TPAKIAHCKas  TMO3UIUS
aKTUBHOTO U OTBETCTBEHHOI'O YWJIEHA POCCHICKOTO OOLIECTBA, OCO3HAIOIIETO CBOU
KOHCTUTYIIMOHHBIC TIpaBa M OO0S3aHHOCTH,yBaXAIOIIETO 3aKOH M IMPAaBOMOPSAIOK,
OCO3HAHHO MPUHUMAIOIIETOTPAUIIMOHHBIE HAIlUOHAJIbHBIE U OOIIECUYETIOBEYECKUE
T'YMAaHUCTUYECKUE W JIEMOKPATMYECKUE IIEHHOCTH, TOTOBOIO K YYacTHIO B
OOIIIECTBEHHOMN JKW3HU; MPU3HAHUE HEOTUYk IJAEMOCTH OCHOBHBIX INPaB HMCBOOO
YeJIOBEKa, KOTOpbIE MPHUHAIJIEKAT KakJAOMY OT POXKICHHS,TOTOBHOCTh K
OCYIIECTBJICHUIO COOCTBEHHBIX TpaB W CBOOOA 0€3 HapyIlIeHUsS TpaB U CBOOOJ
JIPYTUX JIUI, TOTOBHOCTh OTCTAaWBAaTh COOCTBEHHBIC MPaBa U CBOOOIBI UEIOBEKA U
rpaXJaHUHA  COTJIACHO  OOIIENMPU3HAHHBIM  TPUHIMIIAM U HOpMam
MEXIYHApOJHOro IpaBa W BcoorBercTBUM ¢ KoHctutynuen Poccuiickon
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denepany, TpaBoBagd  MOJUTHYECKAass  IPAMOTHOCTh;  MHPOBO33pEHHE,
COOTBETCTBYIOILIEECOBPEMEHHOMY YPOBHIO pPa3BUTUSl HAyKM M OOIIECTBEHHOU
IPAKTUKH, OCHOBAaHHOE Ha JUAJIOre KyJIbTyp, a TaKXKe pa3IudHbIX (QopM
OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHHWE CBOEr0 MECTa B IOJUKYJIBTYPHOM MHUPE;
UHTEpUOpU3ALMS LIEHHOCTEM JIEMOKpPaTMM U  COLHUAJIBHOM  COJMIAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY pETYJIMPOBAHHUIO OTHOIIEHUH B TIpylHle WIn
COLIMAJIbHOM OpraHu3allid; TOTOBHOCTh OOYyYarolUXcs K KOHCTPYKTHUBHOMY
YUYaCTHUIO B MPUHATUU PELICHUI,3aTPArUBaIOIINX MPaBa U UHTEPECHI, B TOM YHCIIE
B pa3nnyHbIXopMax OOIIECTBEHHOW CaMOOpraHU3allid, CaMOYIIPaBIICHUS,
OOIIIECTBEHHO 3HaYUMOM JeSITeIbHOCTH; PUBEPKEHHOCTh UAesIM
WHTEpHAIMOHANIN3MA, JPY>KObI, paBEeHCTBA, B3aMMOIIOMOIIM HApOJOB;BOCIIUTAHUE
YB@XUTEIBHOTO OTHOLICHHS K HAIMOHAIBHOMY JOCTOMHCTBY JIIOJCH, HX
YyBCTBaM, PEIUTHO3HBIM yOeXKICHUSAM; TOTOBHOCTh o0yJaromuxcs
OPOTUBOCTOSATh  WACOJOTMM  3KCTPEMHU3Ma, HalMOHAIW3Ma, KceHogoOuwu,
KOppYNUMH, JUCKPUMHHALMKA IO COLUAIbHBIM, PEJIUTHO3HBIM, PpacOBBIM,
HAI[MOHAJIbHBIM IPU3HAKAM HAPYTUM HETaTUBHBIM COL[MAJIBHBIM SIBJIICHUSIM;

-B cepe OTHOLICHUM OO0y4arommxcs ¢ OKPYKAIOUUMHU JIIOJAbBMH —
HPABCTBEHHOE CO3HAHME U IOBEJCHHE HAa OCHOBE YCBOEHHUS OOLIEUETIOBEUECKUX
LEHHOCTEH, TOJIEPAHTHOIO CO3HAHMSI U IOBEIEHUS B IOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH U CIOCOOHOCTH BECTHAMAJIOL C JPYTHMMH JIOAbMH, TOCTUTaTh B HEM
B3aMMOIIOHUMAHUSA,HAXOJUTh OOIINE LETH M COTPYIHUYAThH JUIS MX JOCTHKCHHUS,
OPUHATHE  TyMAaHUCTUYECKUX  IIEHHOCTEH, OCO3HAaHHOE, YyBAKUTEIHHOCH
no0pokenaTeabHOe  OTHOUIEHWE K  JAPYrOMy  4YeJOBEKYy, €ro MHEHHUIO,
MHUPOBO33pPEHUIO;  CIHOCOOHOCTh K  CONEPEKHUBAHUIO U (OPMHUPOBAHUIO
MO3UTHUBHOTO OTHOIIEHHUS K JIOJSIM, B TOM YHCJIE€ K JHIIAMC OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH  3[IOPOBbSI W HWHBaJIHIaM; OEpeKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOUIEHHE K (PU3MUYECKOMY M ICHUXOJOTUYECKOMY 3/10POBBIO
Opyrux JIoAed, YyMEHHE OKa3blBaTh IEPBYIO MOMOIIb; (HOPMUPOBAHHE
BBIPQXEHHON B MOBEJACHUMHPABCTBEHHOW MO3UILIMK, B TOM YHUCJIE CIIOCOOHOCTH K
CO3HATEJIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHUS U MOBEACHUS Ha OCHOBE
YCBOEHHUS OOILEYEIOBEYECKIX LIEHHOCTEW W HPaBCTBEHHBIXUYBCTB (4€CTb, JOJIT,
CHPaBeIMBOCTh, MUJIOCEPIUE U APYKETO0HE); KOMIIETEHIIUI COTPYJHUYECTBA CO
CBEPCTHHKAMM, JETHbMHUMIIAJIIETO BO3pacTa, B3pOCIBIMU B 00pa3oBaTeIbHOMH,
OOLIECTBEHHO MOJIE3HOU, y4eOHO-HCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BHUJIAX
JeSITEIbHOCTH;

-B cpepe OTHOIIECHUI 00YUAIOIIUXCS K OKPYKAIOIIEMY MUPY,

K KUBOW IMPUPOJE, XYIOXKECTBEHHOM KYyJIbType — MHMPOBO33PEHHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH,3HAYMMOCTh HAYKH,
TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPUYECTBY, BIAJICHUE TOCTOBEPHOMN
uHbopMalet O TEepeAOBBIX JIOCTIKEHUSX U OTKPBITHSIX MHPOBOH U
OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HaYYHBIX 3HAHUSAX 00 YCTpOICTBE
MUpa U OOIIECTBA;TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE
caM000pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HM, CO3HATEIbHOE OTHOIIECHUEK
HENPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBUIO YCIEIIHOW Mpo(hecCHOHATBbHOU u
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OOIIIECTBEHHOM JESATENbHOCTH; SKOJIOTHYECKask KyJIbTypa, OepeskHOe OTHOIICHHUE K
ponHOM 3emie, NpupoAHbIM OorarcTBamMPoccunm M mupa, MOHMMaHHE BIUSHUA
COIIMATIbHO-?)KOHOMUYECKUXIPOLIECCOB HA COCTOSIHUE MPUPOJHONM U COLMAIBHOM
Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPHUPOIHBIX PECYPCOB, YMEHUI U HABBIKOB
pPa3yMHOTO MPUPOAOIOIB30BaHUSA, HETEPIUMOE OTHOUIEHUEK NEHUCTBUSM,
OPUHOCSIIUM BpeJ SKOJOTMH; NPHOOPETEHHE ONBITa’KOJOr0-HaPaBICHHON
JEATEIIbHOCTH; 3CTETUYECKOE OTHOLICHHEK MUPY, TOTOBHOCTh K 3CTETHUYECKOMY
00yCTpONCTBY COOCTBEHHOTOOBITA,

-B cepe oTHOmEHWI oOOyJaromuxcs K Tpyay, B cdepe CcoIuanbHO-
SKOHOMHYECKUX OTHOLIEHUI — yBaxeHHe BceX (opM CcOOCTBEHHOCTH,
TOTOBHOCTh K 3allUT€ CBOEH COOCTBEHHOCTH; OCO3HAHHBIN BBIOOp Oymymien
npodeccuu Kak MyTh M CIOCOO peaan3aluucOOCTBEHHBIX >KU3HEHHBIX IUIAHOB;
TOTOBHOCTh OOYYaroIIMXCsl KTPYAOBOW Mpo(hecCHOHANBbHON NeATeIbHOCTH KaK K
BO3MO>KHOCTHYYaCTHS B peleHnn JINYHBIX, OOIIECTBEHHBIX,
rOCy/1apCTBEHHBIX,001IEHAIIMOHATIBHBIX ~ MPOOJEM; MOTPEOHOCTh  TPYAUTHCH,
YBOKEHUEK TPyAYy U JIOASM TpyJAa, TPYJAOBBIM JOCTHXEHHSM, T0OPOCOBECTHOE,
OTBETCTBEHHOE W TBOPYECKOE OTHOLICHHWE K pa3HbIM BHIAMTPYIOBOU
NESATEIIbHOCTH, TOTOBHOCTb K CaMOOOCIIYy)KMBaHHIO, BKJO4Yas oOOydeHue u
BBINIOJTHEHUE JJOMAILIHUX 00sI3aHHOCTEH.

MertanpeamerHble pe3yiabTaTbl 00ydeHHs (U3MKE B CpeIHENIIKOJIe
IPEICTABICHBI TPEMsI TPYIIIIAMH YHUBEPCAIbHBIX YU€OHBIXIEHCTBHM.

PerynartuBHble yHUBEpCaAIbHbIE YUEOHbIE IEUCTBUS

BrinmyckHUK HAyduTCs:

-CAMOCTOSITEIbHO ~ OMpEAENATh UEeId, CTaBUTh U  (POpMYyJIHMpPOBaTh
COOCTBEHHBIE 33/1a4u B 00pa30BATEIbHOM IESITEIbBHOCTU MWKU3HEHHBIX CUTYalUsX;

-OLIEHMBATh PECYpChbl, B TOM YHUCJIE BpeMs W JpYrue HemaTepHallbHbIE
pecypcbl, HeoOXoAMMbIE JJisi JOCTHM)KEHMsI IIOCTaBJICHHOMpaHee Lenu; -
COIOCTABJIATh UMEIOIINECS BO3ZMOKHOCTH U HEOOXOIUMBIE JUISIOCTHKEHUS LIEIH
pecypcsl;

-OpraHu30BBIBaTh A(M(EKTUBHBIN TOUCK PECypcoB, HEOOXOIUMBIX JIJIS
JOCTH>KEHHSI IOCTABJICHHOM LIENH;

-ONpEeNsTh HECKOIBKO MyTeH JOCTUKEHHSI MOCTABJICHHOMIIENN; BEIOUpATh
ONTUMAJIbHBIN MyTh JOCTHKEHUS LENU C YYETOM 3(PPEKTUBHOCTH PACXOJOBAHMS
PECYPCOB U OCHOBBIBASCh HA COOOPAXKEHUAX ITUKU U MOPAJIH;

-3371aBaTh MapaMeTpbl U KPUTEPUH, N0 KOTOPHIM MOKHO OIPEAEIHUTh, YTO
1eb JOCTUTHYTA;

-COIOCTABJIATh TOJYYEHHBIA PE3yNbTAT JEATEIbHOCTH C TMOCTaBJICHHON
3apaHee LENbIo;

-OLIEHMBATh TMOCJEACTBUSl JOCTHMXKEHHUS IIOCTaBICHHOW LEeau By4eOHOMN
NEeSATeTLHOCTH, COOCTBEHHOM JKU3HU U JKU3HU OKPYKAIOITUX JIFOJICH.

[To3HnaBaTenbHBIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUS

BrinyckHUK HayduTCs:

-KPUTUYECKH OLEHUBATh M HHTEPIPETUPOBATH HHPOPMAIMIOC Pa3HbBIX
MO3ULINH;



-pacrio3HaBaTh M (PUKCUPOBATH MPOTUBOPEUYUS B HH(GOPMALMOHHBIX
HMCTOYHUKAX;

-ICI0JIb30BAaTh  PA3JUYHBIE  MOJEIBHO-CXEMATHYECKUE  CPEACTBAIISA
MPE/ICTABIICHUS] BBISBICHHBIX B MH()OPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUHIA;

-OCYILECTBIIATh PA3BEPHYTHI MH(POPMAIMOHHBIN MOUCK M CTaBUTh HA €ro
OCHOBE HOBbIE (Y4eOHbIC U TTO3HABATEIbHBIC) 33/1a4H;

-MCKaTh U HAXOJUTh 0000IIEHHbIE CIOCOOBI PEIICHUS 3a/1aY;

-IPUBOJIUTH KPUTHYECKHE AapryMEHThl KaK B OTHOIICHUU COOCTBEHHOTO
CY>XJIEHHUSI, TAK U B OTHOILLICHUU JEUCTBUU U CYKJICHUUIPYTOTO;

-aHaJM3UpOBaTh M MPeoOpa3oBBIBATH  MPOOIEMHO-IPOTUBOPEUUBHIC
CUTyaluu;

- BBIXOAWTH 32 paMKM Yy4yeOHOro TMpeAMeTa M  OCYUIECTBISATh
LICJICHAIIPABJICHHBIM ITOMCK BO3MOYKHOCTH IIMPOKOTO IIEPEHOCACPENCTB U
CIIOCOOOB JICUCTBUS;

-BBICTPAUBATh UHAUBUIYATBbHYIO 00pa30BaTEIbHYI0 TPACKTOPHUIO, YUUTHIBAS
OTPaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB UPECYPCHBIE OTPAHUYCHMUS;

-MEHSTh U yAECPKUBATh Pa3HbIC MO3UIMU B MO3HABATEIIBHOU AEATEIBHOCTH
(ObITH yueHUKOM U yuuTeneM; (opMyIHpoBaTh 00pa30BaTENIbHBIN 3ampoc H
BBITIOJIHATh KOHCYJIbTaTUBHBIC (PYHKIIMU CaMOCTOSITENIBHO; CTaBUThH MPoOJeMy U
paboTaTh HaJ €€  pPELICHUEM;yNpaBisTh COBMECTHOM  I0O3HAaBATEIbHOU
NEeSATEIbHOCTBIO U IOYUHATHCH ).

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUEOHbIE AEHCTBUS

BrinyckHUK Hay4uuTCS:

-OCYLIECTBIIATH JEJOBYI0 KOMMYHHKALUIO KaK CO CBEPCTHUKAMH, TAK U CO
B3POCIIbIMU (KaK BHYTpU 00pa30BaTeIbHOM OPTaHU3allNK, TaK U 3a €€ MpeiesiaMH ),

-MIpY OCYILIECTBIEHUU TPYNIIOBOM pabOThl ObITh KaK PYKOBOJHUTEJEM, TaK U
YJICHOM TMPOEKTHON KOMAaHJIbI B Pa3HBIX POJIAX (T€HEpPaTOpPOM HICH, KPUTHUKOM,
VCITOJIHUTEJIEM, IPE3ECHTYIOLIUM U T. [1.);

-pa3sBEpHYTO, JIOTUYHO M TOYHO M3JaraTb CBOK TOYKY 3pEHMs
CHUCIIOJIb30BaHUEM AJICKBATHBIX (YCTHBIX U MMUCbMEHHBIX ) SI3bIKOBBIXCPEACTB;

-pacro3HaBaTh KOHMIUKTOTEHHBIE CUTYallUd M TPEIOTBPAIIAThKOHMIUKTHI
JI0 X aKTUBHOM (pasbl;

-KOOPAVMHUPOBATh M BBHIMOJHATH PA00OTy B YCIOBHSIX BUPTYaTbHOTO
B3aMMOJIEUCTBUS (MJIM COUYETAHUS PEATbHOTO U BUPTYaIbHOTO);

-COIJIACOBBIBATh MO3ULIMU YWIEHOB KOMaHbl B Ipolecce padoThIHAL OOUIMM
POYKTOM/PELICHUEM;

-PECTABIATh MyOJIUYHO PE3YJIbTATHl MHANBUYAIBHON U

IPYNIIOBOU JEATEIIBHOCTH, KaK IE€pe] 3HAKOMOM, TaK U Iepell HE3HAKOMOM
ayIUTOPUEH;

-moA0MpaTh MApPTHEPOB  JUIL  JEJIOBOM  KOMMYHHKAIIUW, HCXOJSIH3
COOOpaKEHUM PE3YyIHTATUBHOCTH B3aUMOJICHCTBUSA, & HE JIMUYHBIX CUMITATHA;

-BOCIIPUHMMATh KPUTHUYECKHE 3aMEuaHUsl Kak pecypc COOCTBEHHOTO
pa3BUTHS;



-TOYHO U €MKO (HhOpPMYIUPOBAaTh KaK KPUTHUECKHE, TaK W OJAOOPHUTEIIbHBIC
3aMe4YaHus B aJpec APYrux JIoJIeM B paMKax JeJIoBOM HoOpa3oBaTeIbHON
KOMMYHUKAIIMH, ©30eras Mpyu 3TOM JIMYHOCTHBIXOIICHOYHBIX CY)KICHHUH.

[IpenmeTHbIe pe3yabTaThl 00yueHUs GU3UKE B CPEIHEH IIKOJIE

BrinmyckHuk Ha yriyOJIeHHOM YPOBHE IMOJYYUT BO3MOXKHOCTb.

-O0BSACHIATh M aHAIM3UPOBATH POJIb U MecTO (U3UMKH B (DOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIbHOCTUIIIOAEH ;XapAKTEPU30BaTh B3AUMOCBSI3b
MEeXy (PU3UKON U APYTUMHUECTECTBEHHBIMU HAYKaMU;

-XapaKTEpHU30BaTh CHCTEMHYKD CBSI3b MEXKAY OCHOBOIIOJAralOIMMHU
HAayYHBIMU MOHATUSMHU: MPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IIOJIE),
JBH>KCHUE, CUJla, DHEPT U,

-MIOHUMATh W OOBSICHATH IEJIOCTHOCTh (U3MYECKOW TEOPHUH,paA3THIaATh
I'PAHMIIBI €€ MPUMEHUMOCTU U MECTO B PSITY APYTUX (PU3NUECKUX TCOPHUI;

-BJIAJICTh MPUEMaMM ITOCTPOCHUS TEOPETHUYECKUX JOKA3aTEeIbCTB, a TAKKE
MPOTHO3UPOBAHUST OCOOCHHOCTEN MPOTEKAHUAPUZNYECKUX SIBICHHUM U MPOIIECCOB
Ha OCHOBE IMOJYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

-CaMOCTOSTEILHO KOHCTPYHUPOBATh HKCIEPHUMEHTAJIbHBIE YCTAHOBKU JIJIS
MIPOBEPKU BBIIBUHYTHIX THUIIOTE3, PACCUUTHIBATH a0OCOIIOTHYIO U OTHOCHTEIHHYIO
MOTPEIIHOCTY;

-CaMOCTOSITEILHO TUIAHUPOBAThH U MTPOBOAUTH (PU3NYECKHUE IKCIIEPUMEHTHI;

-pelIaThbIPAKTUKO-OPUCHTUPOBAHHBIE ~ KAUECTBEHHBIE M PaCUETHHIC
dbuzmyeckre 3aJaud Kak C ONOpOM Ha U3BECTHbIE (PU3NUECKHE 3aKOHBI,
3aKOHOMEPHOCTH W MOJEIH, TaK U C ONOPOM Ha TEKCThl C U30BITOUYHOU
uH(popMauen;

-OOBSACHITh TPAHUIBl NMPUMEHEHHUS U3YUYCHHBIX (PU3MUECKUXMOCNCH Tpu
perieHny PU3NIEeCKUX U MEXITPEAMETHBIX 3a]1a4;

-BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJATaIOIMUX(PU3MUESCKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB,;

-XapaKTepU30BaTh r100agbHbIe TPOOIEMbI, CTOSIIUE TTEPE YEIOBEUECTBOM:
HPHEPTreTUYECKUE, CHIPHEBBIC, DKOJOTUYECKHE W POIHMOU3UKA B PEHICHUH ITHUX
npo0iem;

-O0BSACHITh TPHUHITUIIEI PabOThl M XapaKTEPUCTUKH H3yYCHHBIXMAIIIHH,
NpUOOPOB U TEXHUUYECKUX YCTPOUCTB;

-OOBSACHITh YCIOBUSI TPUMEHEHUS (DU3NUECKUX MOJeNed MNPUPEIHICHUN
(dbuznYecKux 3a7a4, HAXOUTh aJIEKBATHYIO MPEIJIOKEH-

HOM 3ajade (U3UYECKYI0 MOJICJNb, pa3peliath MpoldjieMy Kak Ha OCHOBE
UMEIONTUXCSl 3HAaHUM, TaK U MPU MOMOIIY METOJI0OB OI[EHKH.

[IpuMeHUTENBHO K TEMaM Kypca YUCHHUK MOJYyYUT BO3MOXKHOCTB:

— 3HaTh: TpeAMeT © MeToabl ucciaenaoBanus (usuku. CTPYKTypy
buznyecKux TeOpuid, METO HAYYHOTO TO3HAHUI, 0OCOOEHHOCTUU3YUEHUS (DPU3HUKY;

—O0OBICHATH SIBJICHUS:IOCTYIATEIbHOE JBU)KCHUE; JBH>KEHUETIO
OKPYXHOCTH C TIOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO; IBIDKEHHE TeJla, OPOIIIEHHOTO
MO/l YIJIOM K TOPH30HTY; CBOOOJHOE TMAaJEHUE TE;0THOCUTEIHHOCTH JIBHKCHUS,
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WHEpLHUs; B3aUMOJECHCTBUE; BCEMUPHOTO TATOTEHHUs, YIPYTOCTH, TPEHMUS,
HEBECOMOCTH M IIEPErpy3KH;BpallaTeIbHOE JBUKECHUE; PaBHOBECUS TBEPAOTO
Tena; neGopMalMUTBEPABIX TEJ, NABIEHUE B KHUAKOCTAX M raszax, IOJET Tell;
Kose0aTeNbHOE  JBUKEHHE, CBOOOJHBIE, 3aTyXawlue U BBIHYK/ICHHBIC
Kose0aHus, pe30HaHc, aBTOKOJICOAHUA, IIPEBPALLICHHAE SHEPrun
IPUTapMOHUYECKUX KOJICOaHMsSX; BOJHOBOW MpoOIlecc, W3JIy4eHHE 3BYKa,
uHTepdepeHss U audpakuus BOJH, OTPaXEHUE U TMPEJIOMIICHHE BOJIH,
aKyCTUYECKUI pE30HaHC, O0pa30BaHUE CTOSYEH BOJHBL,MY3BIKAJIIBHBIE 3BYKH H
IIYMBI.

BBINTYyCKHUK TOJyYUT BO3MOYKHOCTh HU3YYHMTh: OpPOYHOBCKOE JBH)XECHHE,
B3aMMOJICHICTBHE MOJIEKYJI; TEIJIOBOE paBHOBECHE, HEOOPATHMMOCTH IPOLECCOBB
IIPUPOJIC; UCHAPEHUE, KOHAECHCALWs, PAaBHOBECHUE MEXKAY KUJIKOCTBIO M Ta30M,
KPUTHYECKOE COCTOSIHHE, KHIIEHUE, CXKWKEHHE Ta30B,BIAXKHOCTh BO3/yXa;
IIOBEPXHOCTHOE HATSHKEHUE, CMAauyMBaHHE, KAIWJULAPHBIE SBJICHUS; IIABICHUE U
OTBEpACBaHUE, H3MEHEHHE oObeMa Teja MpHU IUIAaBICHUM M OTBEpPJEBaHUM,
nedekThl B KpUCTAUIaX;TEIJIOBOE JIMHEHHOE U OOBEMHOE pACIIUpPEHUE,
paclIMpEeHNUE BOJBI.

BBIIIYCKHUK ITOJIyYUT BO3MOXKHOCTH PacCMOTPETh TaKHUE SBJICHUS Kak
JIEKTpU3anUs TeJ, B3aUMOJCHUCTBUE HEMOJABWXHBIX JJIEKTPUUYECKUX3APAI0B
BHYTPU OJHOPOJHOIO IMBJIEKTPHUKA, JJIEKTPOCTATUYECKasA3allMuTa, I0JApU3anusl
JIVDJIEKTPUKA; CONPOTUBIIEHUE, CBEPXIPOBOANMOCTD; dJIEKTPOHHAS IPOBOAUMOCTD
METAJJIOB, DJJIEKTPUYECKMWTOK B PAcTBOpPaXx MW pACIUIABaX dJIEKTPOJIUTOB,
DIEKTPUYECKUIN TOKB Tra3ax, dJEKTPUUECKUN TOK B BaKyyMe, SJIEKTPUYECKUN TOK B
ITOJTYTIPOBOJHUKAX; BO3HUKHOBEHHE MAarHuTHOIO o4,
MAarHATHBIEB3aUMOICUCTBYS, AEMCTBUE MATHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM,
JEWCTBUE MArHUTHOTO TIOJS HA JBWKYILIMHCA 3apsl; DJIEKTPOMAarHUTHAas
UHAYKLHS, CAaMOMHIYKIUS; MapaMarHeTH3M, AWaMarHeTusM, (QeppoMarHeTHUsM;
CBOOO/IHBIE U  BBIHYXJCHHbIE DJEKTPUUECKHE KojeOaHus, Mpolecchl B
K0JIeOaTeJIbHOM KOHTYpE, pPE3UCTOpPB  LENU MEPEeMEHHOr0 TOKa, KaTyllKa
WHIYKTUBHOCTH B LIEIIA IEPEMEHHOIO TOKAa, EMKOCTb B LIEIIHA IEPEMEHHOIO TOKa,
PE30HAHC B DJJIEKTPUYECKOW ILENH; TE€HEPUPOBAHUE DIIEKTPUYECKON DHEPIUH,
BBIIPSAMIICHHE TEPEMEHHOIO TOKa, COEAMHEHHE NOTpeOUTeNne 3JIeKTpUUYECKO
DHEPI'uM, Iepelaya U paclpenericHUue JJIEKTPUYECKOMDHEPIUU; BO3HUKHOBEHUE
DIEKTPOMAarHUTHOIO  MOJIA, NEPENAYAIICKTPOMATHUTHBIX  B3aUMOJAECHCTBHM,
MOTJIOIIEHNUE, OTPAXKEHUE,IPEIOMIICHHE, HWHTEPPEPEHIUS DIEKTPOMArHUTHBIX
BOJIH, PacIpOCTPAHEHNE PAJUOBOJIH, PAINOJIOKAUs, 00Opa30BaHUE BUIECOCUTHAIA,
IPSIMOJINHEMHOE PacCIpOCTPAaHEHUE CBETA, OTPAXKEHUE U IIPEIOMIICHHE CBETa,
MOJIHOE OTPaKEHHE CBETa, pedpakiivs CBeTa, MUpax,adeppaliusi; uHTepdhepeHus,
nudpakiuus, JUCTIEpCUst W TOJSpU3alMs CBETa; M3JIy4YyeHUe CBeTa (TEIioBOe

H3JIy4YCHHUC, QJICKTPOJIIOMHUHCCICHIINA, KaTOJOJIIOMHUHCCICHII A,
XCMHWJIIOMHUHCCHCHIIMA, (I)OTOJ'IIOMI/IHGCI_ICHHI/IH);OTHOCI/ITGJ'H:HOCTI)
OJHOBPCMCHHOCTH, OTHOCHUTCIIbBHOCTD paCCTOHHHﬁ, OTHOCHTCIIBHOCTD

MPOMEKYTKOB BPEMEHMU.



BBIITYCKHHUK TMOJYYUT BO3MOXHOCTh PACCMOTPETH: PABHOBECHOE TEILJIOBOE
uzinydenue, ¢otoddpdexr, s>dpdexkr KomnroHna, maBiaeHuUe CBeTa, XUMHYECKOE
JIEUCTBUE CBETa, 3allMCh M BOCIPOU3BEJCHUE 3BYKA; U3IyUYEHHE CBETA aTOMOM,
KOPIYCKYJIIPHO-BOJIHOBOM ~ Jyaliu3M;  €CTeCTBEHHas M  HCKYCCTBEHHas
PaIOaKTUBHOCT;cIab0e B3alMO/ICHCTBHE, B3aUMOJICCTBHE KBapKOB;
BO3HMKHOBEHHE TMIPWIMBOB Ha 3emJie, COJIHEYHbIE U JIyHHbIE 3aTMEHUS,
SBJICHHEMETEOPa, CYIIECTBOBAHUE XBOCTOB KOMET, «pa30eraHne) rajlakTHK.

— 3HaTh omnpenencHUs (QUINYECKUX MOHATHH: CpPEAHSSl CKOpPOCTD,
MTHOBEHHasi CKOPOCTb, CpPEJHEE YCKOPEHHE, MIHOBEHHOEYCKOpPEHHE, pPaJHnycC-
BEKTOP, TaHI€HI[UAIBHOE, HOPMAaJIbHOE U NOJIHOE YCKOPEHHMS,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, YIJIOBAasl CKOPOCThb, MarepualbHas TOYKA,
Mozedb B (M3HKEe, MHEpLHHaTbHAs CHCTEMa OTCYeTa, CHJa, Macca, COCTOSHHUE
CUCTEMBI TE€JI; CHUJIA BCEMUPHOIO TATOTEHHSI, NHEPTHAsI U TPABUTALIMOHHAS MacCChl,
nepBasKoCMHUYECKasi  CKOpOCTb,  CHJla  yNpPYyrocTW, BeC  Tela,  CHJIbI
TPEHUsS;HEMHEPIMAJIbHAsl CUCTEMa OTCYETa, CWJIbl MHEpPLUHU; UMIYJIbC, padora
CWJIBI, MOUIIHOCTb, KHHETHYECKas DJHEprus, IOTEHUWAaJIbHAs1  JHEpIus,
MexaHudecKas (MOJHasi) SHEprus, KOHCEPBAaTUBHBIE W JIMCCHUIIATHUBHBIE CHIIBI,
3aMKHyTasi (M30JMpOBaHHAsl) CHCTEMa; a0OCOJIIOTHOTBEPAOE TENO, LIEHTP Macc,
MOMEHT WHEpPLHH, MOMEHT CHJIbl, MOMEHT HMILYJbCa, YIVIOBOE YCKOpPEHHE,
BHEIIHUE M BHYTPEHHUE CWIBI;MOMEHT CHJIbI, LIEHTP TSKECTH; MEXaHUYECKOE
HaIpsHDKEHUE, OTHOCUTENbHOE M aOCONIOTHOE YJIJIMHEHUS; TapMOHHYECKHE
KOJICOAHU S, IPYKUHHBIH u MaTeMaTUYECKUN MasITHUKH, NEPUO/I,
4acTOTa,IUKJINYECKass (KpyroBasl) 4acToTa, aMmIUIMTyAa, (a3za TrapMOHUYECKHUX
KOJIEOaHMI, CKOPOCTh M YCKOPEHHE NpPH TAPMOHUYECKUX KOJEOAHUSX, CHEKTP
KoJIeO0aHM, COOCTBEHHAs! 4acTOTa; MONEPEYHbIE UIPOIOIbHBIE BOJIHBI, TIJIOCKAs U
cepuueckasi BOJIHBI, SHEPTUs BOJHBI, JUIMHA BOJHBI, CKOPOCTh PaCpOCTPaHEHUS
BOJIHbI, CKOpPOCTBb3BYKa, TI'POMKOCTb UM BBICOTa 3ByKa, TeMOp, BOJHOBas
MOBEPXHOCTh,JIy4, BOJHOBOM (pOHT, HH(OPa3BYK, YIbTPa3ByK, KOI'€pEHTHBIE
BOJIHBI, HHTEp(EPEHIIMOHHAsA KapTHHA; KOJMYECTBO BEILECTBA, MOJSpHAs Macca;
MAaKpOCKOIIMYECKHE M MHUKPOCKONIMYECKHE Te€a, TEMIIepaTypa, PaBHOBECHBIE U
HEPAaBHOBECHBIC MPOIECCH, HACATBHBIN ra3,M30TePMUUYCCKUN, H300apHBIA U
U30XOPHBI MpoIlecchl, aOCOJIIOTHAs TeMIeparypa; TeMIeparypa, CpeaHss
CKOPOCTh JABWKEHHUS MOJIEKYJ ra3a, CpPeIHssl KBagpaTH4HAas CKOPOCTb, CPEIHSS
apumeTnyeckas  CKOpPOCTb, YHCIO  CTeHeHell  cBOOOABI,  BHYTPEHHSS

SHEPIrUsiUJCaqIbHOIO  rasa; pabota B TEepMOJMHAMUKE, KOJINYECTBO
TEIUIOTHI, TEIIJI0EMKOCTb, yAeIbHas TEIIOEMKOCTD, MOJISIpHast
TEIJIOEMKOCTh, TEIIJIOEMKOCTA Ta30B NPH IMOCTOSHHOM OOBbEME M TOCTOSTHHOM
JTaBJICHUH, HEOOpaTUMBII npotiecc, aana0aTHBIN npotiecc,

BEPOSTHOCTHMAKPOCKOIMMYECKOTO COCTOSIHUSA (TEPMOAMHAMUYECKAS BEPOATHOCTD),
KIIJI nBurarens, nukn KapHO; HACBIIEHHBIM W HEHACBIIMICHHBIN I1ap, U30TEPMBbI
peaNbHOTO Ta3a, KPUTHUYECKas TeMIeparypa,abCcoaoTHas ¥ OTHOCUTEIbHAs
BJIAKHOCTh BO3/yXa, TOYKa POCBL Yy IeNIbHAs TenjaoTa
1apooOpa3oBaHUSKOHACHCAIINH, MapIUAITBHOCIABICHUE BOJISTHOT'O napa;
MMOBEPXHOCTHASI SHEPIUsl, CUJIa MOBEPXHOCTHOTO HATSKCHUWS, MEHHCK, JIABJICHUE
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MOJ, MCKPUBJIEHHON IMOBEPXHOCTHIO MKUJKOCTH, BBICOTA MOJHSATUS KUIKOCTU B
KaWJUIIPE; KPUCTAIUIMYECKHE U amopdHbIe Tena, KpUCTAJUTNYECKas
pelIeTKa, KUJAKUE KPUCTAIIbI, YJelbHas TeIjaoTa IUIaBICHUsS, MOJIUMOPhU3M,
aHu30Tponus, ¢Ga3oBble MEPeXoJ/ibl MEPBOrO0 M BTOPOrO pPOJIa,TPOWHAs TOUKa,;
TeMIiepaTypHble  KOI(DPUIUMEHTH JIMHEMHOT0O W OOBEMHOr0  PACIIMPEHUS;
AIEKTPUUYECKOE TOJIE, FIEKTPOCTATUUECKOENOJIE, HAMIPSKEHHOCTD 3JIEKTPUUYECKOTO
MoJIsl, JIMHUM HANPSHKEHHOCTH AJIEKTPUYECKOTO TMOJs, OJHOPOAHOE TOJIE,
MOBEPXHOCTHASI TUIOTHOCTH DJIEKTPUYECKOTO 3apsifga, OOBEeMHAas IUIOTHOCTH
AJEKTPUYECKOTO  3apsila, MOTOK HANPSHKEHHOCTH  JJIEKTPUYECKOTO MO,
MOTCHIMAIIbHASL JHEPrus 3apsaa B OAHOPOIHOM SJIEKTPUUYECKOM ITOJIE,SHEPrUs
B3aUMOJECUCTBUSA TOYEYHBIX 3apsf0B, IOTCHIMAN 3JIEKTPOCTATUYECKOTO IOJI,
SKBUMNOTEHIHAIBHBIE MMOBEPXHOCTH, SJIEKTPUUYECKAA €MKOCTh, €MKOCTh IUIOCKOTO
KOHJIEHCATOPA, DHEPrUs SJICKTPUUYECKOTO IO, BJIEKTPUYECKUN TOK, IIOTHOCTH
TOKa, CHJIa TOKa,HaNpsHKeHUE MPOBOJHUKA, COMPOTUBJICHUE MPOBOJHUKA, padoTa
TOKa, MOIIHOCTh TOKa, 3JekTpoaBmxkymas cuna (3C), myHT K amrmepMmerpy,
n00aBOYHOE  CONPOTUBIICHWE;  TPOBOJHUKH,  JUDJIEKTPUKH,  HOCHUTEIHU
AIEKTPUYECKOTO 3apsa, JIEKTPOJIUTUYECKAs AUCCOLMUALINS, CAMOCTOATENbHBIN U
HECAMOCTOSTENbHBIN pa3psibl,JIEKTPOHHAS AMUCCHS, BOJIbT-aMII€pHAast
XapaKTepUCTUKA, JUOM,TPUOJ, DJIEKTPOHHO-NTyuyeBas TpyOKa, JTOHOpPHBIE U
aKIENTOPHBICTIPUMECH,  P—N-TIEPEXO0]l;  MArHuTHasg  MHAYKOHS,  HOTOK
MArHUTHOMUHAYKIWY, JIMHUM MAarHATHOM HWHAYKUHWHM, Ccwia Awmiepa, cuia
JlopeHnia, BEKTOpHOE TMPOU3BEICHUE, pPAJAUALUOHHBIE TMOsSCa 3€MJIA,MaCC-
cnekTporpad, BuUxpeBoe 3viekTpudeckoe mnose, DJC UHIYKIMUB ABUKYIIUXCS
MPOBOJAHUKAX, UHAYKIIMOHHBIA TOK, MHAYKTUBHOCTh, SHEPTUs MAarHUTHOIO MOJI,
MarHuTHasT MPOHUIIAEMOCTh, HAMAarHUYE€HHOCTb, CIHUH SJEKTPOHA, JIOMEHBI,
MAarHATHBIA TUCTEPE3UC, TNEPEMEHHBIA JJIEKTPUUYECKUNA TOK, JIEUCTBYIOLIUE
3HAQYEHUSI CWJIbl TOKAa M HaNpsDKEHUs, MOIIHOCTh B LENH [EPEMEHHOTO
TOKa,K03((PHUITMEHT MOIIHOCTH, OOpaTHas CBs3b B I'€HEpAaTOpE Ha TPaH3UCTOpE,
reHepaTop TMEepPEeMEHHOTO Toka, TpaHchopmaTop, KOIPGUIUEHT TOJIE3HOTO
nercTBus TpaHnchopmaropa, Tpex(asHblil TOK, aCHHXPOHHBIN 3JIEKTPOJIBUTATEb;
TOK CMEIIEHHUsA, OJJICKTPOMArHWTHAsABOJIHA, BuOparop I'epma, cKopocTh
paclpOCTpaHEHUs 3JIEKTPOMArHUTHBIX BOJIH, SHEPTHUS 3JIEKTPOMArHUTHOMN BOJIHBI,
IUIOTHOCTh ~ MOTOKAa  3JEKTPOMAarHUTHOTO  M3IYyYEHUS,  JETEKTUPOBAHUE,
aMILUTATYAHAs MOIYJISALINS, MOTOK V3JTYyYCHUS, OTHOCHUTEJIbHAS
CIeKTpaJibHasicBeToBasi 3(P(EKTUBHOCTh, CHJA CBETA, TOYEYHBIM MCTOYHUK,
OCBEIICHHOCTh, SIPKOCTH; IUIOCKOE 3€epKajo, cdepuueckoe 3epkano, (OoKyc,
MHUMBIN (POKycC, (poKalibHAS TIIIOCKOCTh, ONTUYECKASI CHUIJIa CPEPUUECKOro 3epKalia,
yBEJIMUEHHUE 3€pKaja, TJIaBHAs ONTHUYECKAsoCh, IOOOYHAs ONTHYECKash OCh,
MOKa3aTeab MPEJIOMIICHUS, MPENENIbHBI YroJl TMOJHOrO OTPAXXEHHUs, CBETOBOJ,
TOHKas JIMH3a, (POKYCHOE PACCTOSIHUE W ONTHUYECKas CUJIA JIMH3BI; CKOPOCTh CBETA,
MOHOXpOMAaTH4YeCKasi BOJHA, WHTEPPEPEHIIMOHHAS W IudpaKIMOHHASKAPTUHBI,
KOTE€PEHTHbIE BOJHBI, 30HbI DpeHelns, BEKTOPHbIE AMArpaMMbl, pa3peliaronias
CIIOCOOHOCTh ~ ONTHYECKUX MPUOOPOB;CIIEKTP HW3MYyUYEHUS, HMHTCHCHUBHOCTH
AJIEKTPOMArHUTHOTO M3JIy4Y€HUs, CIHEKTpajbHbIE€ TMPUOOPHI, HEMPEPHIBHBIE W
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JIMHEWYATble  CIIEKTPBI, CIEKTPAJIbHbIM M PEHTTEHOCTPYKTYPHBIM  aHauU3,
yIbTpapuoaeToBOE U HMH(ppaKpacHOE U3IY4YEHHUs, PEHTICHOBCKHE JIyuH;
COOCTBEHHOE BpEMs, PEJSATUBUCTCKMM HMITYJbC, Macca IMOKOs, YHEPrHs IOKOS,
pENATUBUCTCKAsT KUHETUYECKasi SHEPTHUsi, aOCOIIOTHOYEPHOE TEJIO; KBAHT, (POTOH,
HEprusi W UMIyJIbCc (OTOHA, MOJAETbTOMCOHa, IUTAHETapHas MOJEIb aToOMa,
MOJZENIb aroMa BoAopoaa Nobopy, »HEprus HOHU3ALMH, BOJHBI BEPOATHOCTH,
Ja3ep, MHIYLIMPOBAaHHOE MU3JIyuYEHUE, HEIMHEWHAs ONTHKA; ajb(a-, OeTa- U ramma-
W3JIy4eHUe, MEPUOJ MOoJIypacnana, H30TOINbI, HEUTPOH, HPOTOH,AIECPHBIE CHIIBI,
CUJIBHOE B3aMMOJCHUCTBUE, JauarpamMMbl DelHMaHa,BUPTyalbHbIE YaCTHULIBI,
ME30HBI, HYKJIOHBI, DHEPTUsl CBSA3M ATOMHBIX SJEp, YACJIbHAsA DHEPIUS CBS3H,
DHEPreTUYECKUM BBIXOJ SNEPHBIX pPEaKUHUM, SACPHBIM pPEAKTOp, KPUTHYECKas
Macca, TEPMOSJIECPHBIE PEAKIUHW, 1032 U3JIy4eHUs; AHTUYACTULA, ITO3UTPOH,
HEUTPUHO,  TMPOMEXYTOUHbIE  OO30HBI,  JIENTOHBI,  aJAPOHBI,  OapUOHBI,
ME30HBI,KBApKH, [JIIOOHBI; TEOLEHTPUYECKas U TeIMOLEHTPUYECKask CHCTEMa MUPA,
aCTPOHOMMYECKAsi €IMHMIA, CBETOBOM TIOJ, CBETUMOCTB3BE3Jl, IIJIAHETHI
CoHEeYHO! CUCTEMBI, FAIAKTUKA,

— IIOHUMAaTb CMBICJI OCHOBHBIX (1)I/I3HLI€CKI/IX
BaKOHOBHpHHHI/IHOBypaBHeHI/Iﬁ2 KHMHCMATHUYCCKHNC  YPABHCHHA  OBHJXCHHUA B
BGKTOpHOﬁ )51 CKaHHpHOﬁ (bopMax JJIA Pa3INYHBIX BHUI0OB

JBUKEHMs, peoOpa3oBanus ["anies; OCHOBHOE YTBEP)K/IEHUE MEXAHUKHU, 3aKOHbBI
HproToHa, MpUHIMI OTHOCUTEIBHOCTH B MEXAHUKE, 3aKOHBCEMUPHOTO TATOTEHUS,
3akoH ['yka, BTOpOM 3akOH HBIOTOHA IISSHEMHEPUHATBbHOM CHUCTEMBI OTCYETA;
3aKOH COXPaHEHHsI HWMITYJIbCa,ypaBHEHHE MeEmepCeKkoro, 3aKOH COXPAHEHUS
MEXaHUYECKON DSHEepruu, TeopemMa 00 HW3MEHEHUM KHUHETUYECKOW HHEPIuH,
YPABHCHUEU3MEHEHNU ~ MEXAaHMYECKOM  DHEPruM  NOJA  ACHUCTBHEM  CHII
TPEHUA,TeOpeMa O [BWKCHMHM LIEHTpPa MacC, OCHOBHOE YpPAaBHEHUE IUHAMUKHU
BpAILaTEIIbHOIO ABUYKEHMS TBEPIOIO Teja, 3aKOH COXPAaHEHUSIMOMEHTA UMITYJIbCa,
YCIIOBHSI pAaBHOBECHsI TBEpHOro Tena; 3akoHbll'yka, Ilackams m  Apxumena,
ypaBHeHUe bepHyium; 3aBUCUMOCTBYACTOTHI U NIEpHOa CBOOOAHBIX KOJeOaHui OT
CBOMCTB CHUCTEMBLYPABHEHUS IBWKECHUA U1 I'Py3a, ITOABEIICHHOIO Ha IPYKUHE,
MMAaTEMaTUYECKOr0 MAasTHUKA, YPaBHEHMS JBWXKCHUA Ui 3aTyXaloUux U
BBIHY/ICHHbIX KOJeOaHUl, METOJ BEKTOPHBIX JUarpamMm,3akOH COXpaHEHUs
SHEPruM JJIi TAPMOHUYECKUX KOJIeOaHWI; ypaBHEHUE Oeryiieil BOJIHbBI, TPUHIIUII
['rolireHca, yclIOBUS ~MaKCUMyMau MUHAMYMa HHTEp(PEpEeHLINH, 3aKOH
IIPEJIOMIIEHUS BOJIH; OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH,
ra3oBbI€ 3aKOHBI, YPABHEHUE COCTOSIHUS HMJCAJIBHOIO Ia3a; OCHOBHOE YpPaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM, pachpeneneHue MakcBeiuia; 3aKOHbI
TEPMOAMHAMUKH, Teopema KapHO, MPpUHIMIBIIEUCTBYSA TEILUIOBOM M XOJOIWIBHON
MallliH; 3aBUCUMOCTbh TEMIIEPATYPbI KUIIEHUSI KUIAKOCTH OT JABJIEHUS, JUarpamma
PABHOBECHBIX  COCTOSIHUM  KUJAKOCTH W ras3a, 3aBUCUMOCTb  YIEIbHOMU
TEIUIOTHINapO0Opa30BaHusl OT TEMIIEPaTypbl; 3aBUCHMOCTb BBICOTHI TMOJHATHS
KUJIKOCTM B KallWIIApE OT IIOBEPXHOCTHOIO HATSIKEHHUs, paauyca KaHala
KalWwusipa W INIOTHOCTH JKUJKOCTH, BJIIMSHHUE KPHUBU3HBI IIOBEPXHOCTH Ha
JIaBJICHUE BHYTPH JKUAKOCTH; 3aBUCUMOCTBTEMIIEPATYPHI IUIABJICHUA OT JABJICHUSA,
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3aBUCHUMOCTh THIA KPUCTAJIa OT XapaKTepa B3aUMOJCICTBUSI aTOMOB M MOJIEKYI,
00pa3yIoluX KPpUCTAILT; B3aUMOCBA3b MEXKIY TeMIIepaTypHbIMU KO3 dUIIMEeHTaMU
JUHEHHOTO U O0BEMHOIO paciupeHus; 3akoH KyloHa,MpUHIMI CyNepro3uIluu
noyiei, Teopema l'aycca, nmpuMeHeHUe TeopeMbl ['aycca K pacyeTy pa3jauyHbIX
ANEKTPOCTATUYECKUX MOJIEH,CBA3b MEXKTY HaIpsSKEHHOCTBIO
ANEKTPOCTATUYECKOTO TOJISI U PAa3HOCTHIO MOTEHIMAJIOB, 3aBUCUMOCTh €MKOCTHU
CUCTEMbI KOHJICHCATOPOB OT THUIIA UX COCAMHEHUS; 3aKOH OMa 1S yyacTka Lenu,
3akoHOMa B mudpepeHnmanbHoN dbopme, 3aBUCHMOCTH
AIEKTPUYECKOTOCONIPOTUBJIEHUSI OT Temmeparypbl, 3akoH Jlxoyns—IJleHua,
3aKOHOMEPHOCTH  MOCJENOBATEIbHOTO M NApaJyIeIbHOTO  COEAMHEHUI
MPOBOJAHUKOB, 3akoH Owma i MOJHOM Ienu, 3akoH Oma [ ydacTKallenw,
conepxkamero JJIC, nmpaBuna Kupxroda, rpaHuiisl mpuMeHUMOCTH 3akoHa Oma,
3aKOH AJIEKTPOJIM3a; NPUHIMI Cynepno3uiuu,3akoH buo—CaBapa—IJlannaca (B
BEKTOPHOM M CKalspHOW (opmax), 3akoH Amriepa (B BEKTOPHOW W CKAISPHOMU
dopmax), dopmynamis pacdera cuibl JlopeHma (B BEKTOPHOW M CKaJISAPHOM
dopmax),mpaBuiia ompeneneHuss HampasieHuss cuil  Awmrepa u  Jlopenia,
CBS3bMEXK/Y CKOPOCTBIO CBETAa M MArHUTHOM M 3JIEKTPUYECKOW MOCTOSHHBIMH,
TEOpeMa O UUPKYJSILUM BEKTOpa MArHUTHOW WMHIYKLIUU;IpaBwio JIeHna, 3aKoH
AJIEKTPOMArHUTHON MHAYKIUHU, (PyHIaMEHTAIHHOE CBOMCTBO 3JIEKTPOMArHUTHOTO
nosns (k. MakcBemn); 3aBUCMMOCTh HaMarHMYEHHOCTH (eppoOMarHeThka OT
BEJIMYMHBl MAarHUTHOW WHIAYKIIMKM TIOJSI B OTCYTCTBUE Cpeabl (KpuBas
HaMarHnuuBaHus); popmyna Tomcona, 3akoH OMa 1Sl 1Iend EPEMEHHOTOTOKa,
MOITHOCTH B IIE€MU MEPEMEHHOI0 TOKA; CBSI3b MEK]y IEPEMEHHBIM 3JIEKTPUUECKUM
U TIEPEMEHHBIM MArHUTHBIM TMOJSIMU, KJIACCHYECKass TEOpHUs U3JIyYeHUs,
NPUHLUINBI  PATUOCBS3M; 3aKOH OCBEIICHHOCTH, NpuHIUN Depma, 3aKOHbI
reOMETPUYECKON ONTHKHU,(popMyJia cHepruyecKOoro 3epkana M JIMH3bI, MPUHLIUIBI
MOCTPOCHUS

U300pKEHUN B CPEpUUECKOM 3€pKaje M JIMH3E, MPaBUJIO 3HAKOBIPHU
UCIIOJIb30BaHUU  (OPMYJIbI TOHKOW JIMH3BI; TpHHIMN [roiirenca—®penens,
yCIIOBUSI MHUHUMyMa M MaKCUMyMa HHTEp()EpeHIHOHHON H Iu(paKIMOHHON
KapTHH, DJICKTPOMAarHuTHasi TEOpUs CBETa; MEXAHU3M M3IyYeHUs CBETa
BEII[ECTBOM; TMOCTYJIAThl TEOPHUHOTHOCUTENBHOCTH, MpeodpazoBanus Jlopenia,
PENSATUBUCTCKUI 3aKOH CJIOKEHHSI CKOPOCTEW, 3aBUCUMOCTh MAacChl OT CKOPOCTH,
PEISTUBUCTCKOE ypaBHEHHE [IBM)KCHUS, NPUHIMII COOTBETCTBUS, ¢dopmysia
OWHIITENHA, PEISITUBUCTCKOE COOTHOLIEHHE MEXAY OJHEPTHUENH HMITYJIbCOM;
runote3a Ilmanka, Teopust Qotoaddekra; crHekTpaabHble 3aKOHOMEPHOCTH,
nocrynatel bopa, rumnore3a e bpoiig, COOTHOIIEHHWE HEOIPEACICHHOCTEN
I'eitzenbepra, npunnun [laynu, [lepuoandeckas cuctemMa XUMHUYECKUX IJIEMEHTOB
J. Y. MeHnneneeBa, NpUHLIMI ICUCTBUS JIa3€pOB; 3aKOH PaMOAKTUBHOTOpaCIaja,
MpPaBWIO CMEIIEeHHs; TunoTe3a [laynu, cylHOCTh pacnana’ieMeHTapHbIX YacCTHII,
eArHas Teopusl Ca0bIX W DJICKTPOMArHUTHBIX B3aWMOJCHCTBUMN; THUIIOTE3bI
MIPOUCXOXKISHUS B pa3BUTHS COTHEYHON CUCTEMBI, 3aKOH Xa00J1a;

—  U3MEpSATh. MTHOBEHHYIO CKOPOCTh U YCKOPEHUE MpPHU PaBHOMEPHOM
NpPSIMOJIMHEWHOM  JBWJKEHUHM,  LIEHTPOCTPEMUTENBHOE  YCKOPEHHE  MpH
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PAaBHOMEPHOM JBMKEHUU II0 OKPYKHOCTH; MaccCy, CHIY,CUIy BCEMHPHOIO
TATOTEHUS, CUITy YIPYTOCTH, CUITy TPEHHUSI, BECTENA; LIEHTPOOEIKHYIO CUITY;

— HCMOJb30BaTh MOJIYYECHHbIE 3HAHUS B MOBCEJHEBHOW >KM3HU,HAIPUMED,
y4€T OTHOCHUTEIbHOCTU JIBWJKEHUS, WHEPLUH, TPEHUSANPU JBHKEHUH IO
pa3IMYHBIM IOBEPXHOCTSIM, HEBECOMOCTH U IEPErpy30K INpU JABMKEHUU B
HEUMHEPLHUAIbHBIX CUCTEMAX OTcueTa(JIu(T, CaMOJIET, T0E3]), OLICHUBAHUE PAOOTHI
pa3IUyYHBIX CUi (NIPUNOABEME, CKOJIBKEHUU WIM Kau€HUU TPYy30B), CPABHEHHE
MOIIIHOCTHY PAa3JINYHBIX JBUTATENIEH, YUET 3aKOHOB BPAlIaTEIbHOIO ABUKEHUS MIPU
oOyueHuu (PUTypHOMY KaTaHHIO, THUMHACTUYECKOM TMOJITOTOBKE, OOYYCHHUH
NPBDKKAM B BOJAY C BBICOKOTO TPaMIUIMHA; MPUIOUCKE YCTOMYHUBOTO MOJIOKEHUS B
pa3IMYHBIX 0OCTOATENBCTBAX;IPH OOYUCHHUH TIIABAaHUIO PA3TUYHBIMU TEXHUKAMU;
y4Y€T Pa3IN4HbIX CBOKMCTB ra3000pa3HbIX, KUIAKUX U TBEPABIX TE€JI, CBOMCTB I'a30B;
yueT SIBJICHHs pe30HaHca, MOHMMaHHe (HYHKIIMOHMPOBAHHICEpIIa YeIOBeKa Kak
aBTOKOJICOATEIbHOW CHCTEMBI; YMETh OTIMYAaTh MY3bIKAJIbHBIE 3BYKH OT IIyMa;
IpU ONEPUPOBAHUU MOHITHUEMBHYTPEHHSSI SHEPIrUs» B IOBCEIHEBHOW KU3HU;
y4eT HeoOpaTHUMOCTH IMPOLECCOB B MPUPOJE MNpPU NPOBEACHUM Pa3IMUHBIX
HKCIEPUMEHTOB;  y4Y€T  BJI@XHOCTM  NpU  OpraHu3alUl  COOCTBEHHOM
KU3HEICATEIbHOCTH; YMETh M0JIb30BaTHCS MPUOOpaMH 111 U3MEPEHUSBIIAXKHOCTH;
yueT KalWUIAPHBIX SIBJICHUM B OBITY; MpPU 3aMOPAKMBAHUU NPOAYKTOB, IpPU
NOKYIIKE MOHUTOPOB, U3rOTOBJICHHBIX HATEXHOJIOTUU KUJKHX KPHUCTAJUIOB; y4yeT
paclIMpeHus TeJl IPU HarpeBaHWHU, OCOOEHHOCTEH BOJABI MPHU 3aMOPaKHUBAHUU;
y4eT B  OBITYABJICHHS DJJEKTPU3aUUMU TeJl; NpH COOJIOJEHHWU MPaBUII
TEXHUKHUOE30MMaCHOCTU MpHU padoTe C NEKTPUUYECKUMHU MPUOOpaMHU, MOHMMAHUE
IpUHIMNA padOThl aKKyMYJISITOPa; UCIOIb30BAaHUE 3HAHUI MOIYNPOBOJIHHKOBOM
(bu3KuKY TpU BBIOOPE pa3nuyHOi U(POBON TEXHUKH; MOHUMAaHHE HHPOpPMALIUU 00
W3MEHEHUM MarHUTHOTO MOJIA3E€MJIM U €ro BIMSHUM HAa CAMOYYBCTBHE YEJIOBEKA,
UCIOJIb30BaHUE3HAaHUN Mpu paboTe C 3NEKTPOU3MEPUTENbHBIMU MpUOOpamu;
NOHMMAaTh NPUYUHY NOTEPh SHEPIUU B DJIEKTPOTEXHUUYECKUX YCTPOICTBaX; ydyeT
SBJICHUS. HAMAarHUYMBaHMS W pa3MarHUYMBaHWs MpupadoTe ¢ UUPPOBBIMU
HOCUTENIAIMH  WHGOpMAIMK; TOHUMaHue oOpatHOW  cBsizu; 3 HEKTUBHOE
UCIIOJIb30BaHUE AJIEKTPOIHEPIUU BOBITY, NMOHMMAHHE BKJIIOUEHHOCTH KaXXJIOTO
noTpeduTenst BJIEKTPOIHEPrUM B DHEPrOCUCTEMY TOpOAa/peruoHa/CTpaHbl;
NOHUMATBIIPUHIMIIB! (YHKIITMOHUPOBAHUSA MOOUIILHOM (COTOBOI) CBS3H, TIOHUMATh
TEHJEHIMU PA3BUTUS TeNeBUIEHUS (Tepexoa «Ha HUPPY»);KOPPEeKI U 3pEHUs C
MOMOIIIBIO MOJ00pa OYKOB, JIMH3, BHIOOp (poToamnmapara, onvupasch Ha 3HAHUE €T0
ONTUYECKUX XAPAKTEPUCTUK;OLICHUBATh MPEIEbl pPa3pellaroeid CrnocOOHOCTH
pPa3NUYHBIX ONTHUYECKUX MPUOOPOB; 3HATH IMOJOKUTEIBHOE W OTPUIATENIBHOE
BIUSIHUE YJbTPa(UOIETOBOIO H3JIYYeHUS] Ha YEJIOBEYECKUM OpraHu3M;yyer
OTHOCUTEJIBHOCTH TpPHU OLIEHKE PACCTOSHUN, CKOPOCTH; MOHUMAHWE MPHUHIUIIOB
co3nanus ¢ortorpaduu; OLEHUBATh <«PHEPreTUUYECKHI BBIXOA»  JIa3epHOTO
U3ITy4YEHUS], UCIIOIb3YEMOT0 B MEIMLMHCKUX IIJIAX; 3HATh CIOCOOBI 3aIIUThI OT
paZMOaKTUBHBIX  M3JIYYCHHUH; KPUTHUECKH OLIEHHWBAaTh  AaCTPOHOMHYECKYIO
UHGOPMAIIMIO BPA3IUYHbBIX UCTOUYHUKAX.

BrinyckHUK Ha yriyOJeHHOM YPOBHE MOJIYYUT BO3MOXHOCTh HAYUUTHCS:
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-IPOBEPSITh IKCIEPUMEHTAIBLHBIMUA CPEJACTBAMU BBIABUHYTHIE THIIOTE3HI,
dbopMmynupys 1elb HUCCIEAOBAHMS, HAa OCHOBE 3HAHHS OCHOBOIIOJIATAIOIIMX
bu3MYeCcKuX 3aKOHOMEPHOCTEN U 3aKOHOB;

-OMKCHIBATh W AHAJIU3UPOBATH IOJYYECHHYI0 B PE3yJbTaTEIPOBEICHHBIX
buU3HYEeCKUX IKCIEPUMEHTOB HHPOPMAILIKIO, OIIPENEIISATh €€ JOCTOBEPHOCTD;

-MIOHUMATh U OOBSICHATH CHUCTEMHYIO CBSI3b MEXJY OCHOBOMNOJAraroluMMu
HAYYHBIMHM TOHSTHUSMHU. TPOCTPAHCTBO, BpeMsi, MaTepus (BELICCTBO, IIOJIE),
JBH>KCHUE, CUla, SHEPTUs;

-pelaTh 3KCIEPUMEHTAIbHBIC, KAYECTBEHHBIE M KOJUYECTBEHHBIC 3aJa4M
OJIMMITUATHOTO YPOBHS CIIO)KHOCTH, HCIIOIB3YSA(DU3NIECKUE 3aKOHBI, a TaKXKe
ypaBHEHUS, CBA3BIBAIONTNE (DU3UICCKUE BEITMIUHBI;

-aHAJIM3UPOBATh TPAHUIIBI PUMEHUMOCTH (HU3UYECKUX 3aKOHOB, TTOHUMATh
BceOOmmMiA  xapakTep  (PyHIAMEHTAJIBHBIX 3aKOHOB W  OTPaHMYEHHOCTH
WCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

-opMynHMpoOBaTh W peIIaTh HOBHIC 33Jja4M, BOSHUKAIOIIMEB XOJE Y4eOHO-
UCCIIE0BATENBCKON U IPOEKTHOMN A TEIbHOCTH;

-yCOBEPIICHCTBOBATh MPUOOPHI U METOJIbI UCCIIEIOBAHUS B COOTBETCTBUU C
IIOCTaBJICHHOMU 3aJaucH,

-ICIO0JIb30BATh METOAbl MATEMAaTHUYECKOTO MOJICIUPOBAHUS,B TOM YHUCIE
OPOCTEUIINE  CTATUCTUYECKME  METOAbl Uil  o0paboTKM  pe3ysbTaToB
skcrepumenTa.O0ecneunTh JIOCTUKEHUE MJIAHUPYEMBIX pe3yJabTaTOB
OCBOCHMSIOCHOBHOM  00pa30oBaTeNbHOM MpPOTrpaMMBbl, CO3/1aThb OCHOBY  JJIA
CaMOCTOSITEJILHOTO  YCIICIIHOTO YCBOCHHMSI OOYYalOIIMMUCA HOBBIX 3HAHUMH,
YMEHUM, BUJOB U CIOCOOOB JAESITEIBHOCTH JOJKEH CHUCTEMHO-JESITEIHbHOCTHBIM
noaxoJ. B coOTBETCTBUU C ATUM MOAXOJOMHUMEHHO aKTUBHOCTH OOYYarolIUXCS
MIPU3HAETCS OCHOBOM JOCTHXKEHUSI pa3BUBAIOIIUX II€JIe 00pa3oBaHUsS — 3HAHUS
HE TMepeAaroTCs BrOTOBOM BHJE, a JIOOBIBAIOTCS Y4YAIlUMHCS B MPOIECCE
MO3HABATEIbHON JEATEIIbHOCTH.

B pesynpraTe ydeOHO-HMCCIIENOBATEIBCKOW M MPOEKTHOM JCATEIbHOCTU
BBIITYCKHUK MOJYYUT MPEICTABICHUE!

-0 (GUnocoPCcKUX U METOJOJIOTUUECKUX OCHOBAHUSX HAYYHOMIEATEIbHOCTH
M Hay4YHbIX METOJaX, NPUMEHSAEMBIX B HCCIEIOBATENIbCKOM W MPOEKTHOU
JEATEIIbHOCTH;

-0 TaKuX TMOHATHUSIX, KaK «KOHIICTHIUS», «HAy4dHas THUIIOTE3a»,«METO»,
(QKCIIEPUMEHT», «HAJIC)KHOCTh THUIIOTE3bI», «MOACIBY»,«METOJl cOOpa» U «METOJ
aHaJIN3a JaHHBIX);

-0 TOM, 4Y€M OTJUYAIOTCS HCCIICIOBAaHUS B TyMaHUTApPHBIX 00JIACTSIX OT
HCCIIEIOBAHUM B €CTECTBEHHBIX HayKax;

-00 UCTOPUU HAYKHU;

-0 HOBEHUIINX pa3paboTKax B 00JIaCTH HAYKU U TEXHOJIOTHUI;

-0 TMpaBWIaX W 3aKOHAX, PETyJHPYIOIINX OTHOIIEHUS B HAY4YHOM,
M300pETaTeNIbCKOM MU HCCIEOBATEIIbCKUX O0JacTsIX JEATeTbHOCTH (ITaTeHTHOE
MPaBo, 3aIIUTa ABTOPCKOTO MpaBa U T. I1.);
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-0 JIESTEIIbHOCTH OpPraHU3alHii, COOOIIECTB U CTPYKTYpP, 3aUNHTEPECOBAHHBIX
B pe3yibTaTax MCCIEIOBAHUN W MPEAOCTABISIOIMIMXPECYPCHl ISl MPOBEICHUS
UCCJIEIOBAHUM M peain3aluu MPOoeKTOB((OHIbI, TOCYAapCTBEHHBIE CTPYKTYPHI,
KpayaQpaHAUHTOBbIE CTPYKTYPHI U T. I1.).

BbINyCKHHUK OJTyYUT BO3MOKHOCTB:

-pemaTh 3aJa4d, HaXOAsIIMeCs Ha CThIKE HECKOJIbKUX YUE€OHBIX TUCIUILIAH
(MeXTpeMeTHBIE 3a/1auH);

-ACTIOJIb30BaTh OCHOBHOW aJTOPUTM HCCJENOBAaHUS MPHU PEIICHHH CBOUX
y4eOHO-TT03HABATENIbHBIX 33/1a4;

-ACTIOJb30BaTh OCHOBHBIE TPHUHIUIBI  MPOSKTHON  JCATEIHHOCTUIIPH
peIIeHNH CBOMX Y4YeOHO-TIO3HABATENbHBIX 33Ja4 W 3aJa4, BO3HUKAIOIIUX B
KYJIbTYPHOW U COMAIIBHOM KU3HU;

-HACIIOJIb30BAaTh AJIEMEHThl MAaTEeMATUYECKOTO MOJCTUPOBAHUSIIPH PELICHUH
UCCJIeI0BATENbCKUX 3a/1ay;

-MCIOJIb30BaTh JIEMEHTHI MAaTEMaTUYECKOr0 aHallv3a JJIg MHTEpIpEeTaluu
PE3yJIbTAaTOB, MOJYYEHHBIX B X0/ Y4€OHO-HCCIEA0BATEIBCKON PabOTHI.

C touku 3peHus (HOpMHUPOBAHUS YHUBEPCAIBHBIX YYEOHBIX JEHCTBUIA, B
XOZ€  OCBOEHHMS  NPUHLUIOB  Y4YEOHO-UCCIIEOBATEIBCKONM  MPOEKTHOU
NESATEIbHOCTEH BBIMTYCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTCS

-popMyIHpoOBaTh HAYYHYIO TUIIOTE3Y, CTABUTH 1IEJIb B PAMKAXUCCICAOBAHUS
U TPOCKTHUPOBAHUS, HUCXOAS W3 KyJIbTypHOM HOPMBIH COOOpasysch C
NpeACTaBICHUsIMU 00 o01ieM oOiiare;

-BOCCTAHABJIMBATh KOHTEKCTHI M TYTH Pa3BUTHSA TOTO WM WHOTO BHIA
HAYYHOW NEATETHbHOCTH, OMPEICNAs MECTO CBOETO MCCICAOBAHUS WU MPOEKTa B
00I1IeM KyJIbTYPHOM IIPOCTPAHCTBE;

-OTCJIC)KMBATh W MPUHUMATh BO BHUMAHHWE TPCHIbI U TCHICHIIUU Pa3BUTHSA
pa3ITUYHBIX BHUJIOB JIEATEILHOCTH, B TOM YHCJI€ HAy4YHBIX, YYUTHIBATh UX TMpHU
IIOCTaHOBKE COOCTBEHHBIX I1€JIEH;

-OlIEHMBATh PECYpPChl, B TOM YHCJIE U HEMaTepHalbHbIC, TaKUe,KaK BpeMs,
HEO0OXOMMBIE TS IOCTHUKEHUS TIOCTABJICHHOM 1€,

-HaXOJHWTh PA3JIMYHBIE HCTOYHHKH MATEPHAIBHBIX M HEMaTepuaIbHBIX
pECYpCOB, MPEAOCTABISIIOIIMX CPENCTBAa JUIsl TPOBEACHUSMCCICAOBAHUNA U
peanu3aluy MPOeKTOB B PA3JIMUHBIX 00JIACTAX JACATEIHHOCTH YEIOBEKA,;

-BCTyNaTh B KOMMYHHUKAITMIO C JIEPKATEISIMU PA3INIHBIX THIIOB PECYpCOB,
TOYHO M OOBEKTUBHO TIPE3CHTYS CBOM MPOEKT WIWBO3MOXKHBIE PE3yIbTaThl
UCCIICIOBAaHMSI, C LeJIbl0 00ecrnedYeHus TMPOIYKTUBHOTO B3aWMOBBITOIHOTO
COTPYJIHUYECTBA;

-CaMOCTOSAITEJIhHO W COBMECTHO C JPYTUMH aBTOpamH pa3pabaThiBaTh
CHUCTEMY ITapaMETPOB M KPUTEPHUEB OLECHKH 3(P(HEKTUBHOCTHH MPOAYKTHBHOCTH
peanu3aiuy MPOEKTa WM HUCCICNIOBAHMUS HAa KaXIOM DJTale peaau3alud U T10
3aBepIICHUN PabOTHI;

-aJICKBaTHO OIIGHWBATh PHUCKH pealn3alid TPOeKTa U MPOBEACHUS
WCCJIEIOBAHUSI M TIPEAYCMATPUBATh ITyTH MUHUMHU3AIMHN dTUXPUCKOB;
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-aJICKBaTHO = OLIEHWBATh IIOCJIEACTBUSl pEAM3ALMH  CBOETO0 IPOEKTa

(M3MEHEeHUsI, KOTOPbIE OH MOBJICYET B )KU3HU APYTUX JIOJEH,CO00IIECTB);
-aJICKBaTHO OIICHMBAaTh JajbHEWllee pa3BUTHE CBOETO MPOEKTAUIU

WCCJIEIOBAHMUSI, BUJIETh BO3MOKHBIE BAPUAHTHI TPUMEHEHUSPE3YIbTATOB.

2. Conepsxkanue y4eOHOI0 MaTepHaJia.

10 kiace

PDu3uKa U eCTECTBEHHO-HAYYHbIH METOANIO3HAHUSA IIPUPOALI

®uznka — pyHaamMeHTanbHas Hayka o npupoje. HayuHslil MeTo mo3HaHus
mupa. B3aumocBsizp Mexny QU3MKOW U JIPYTHUMHUECTECTBEHHBIMH HAayKaMU.
MeTonsl  HayyHOro wuccienoBaHus (usmueckux sBieHuid. I[lorpemHocTu
U3MEPEHUN (PU3NYECKUX BEIUYHH.

MopaenvupoBaHue SIBIEHUN U IPOLECCOB IPUPOABI. 3AKOHOMEPHOCTh

U CITy4yallHOCTb. [ paHUIIbl IPUMEHUMOCTH (PU3UUECKOTO 3aKOHA.

duznyeckue TEOPUM U MPUHIUI COOTBETCTBHUS. Poib M MecTo (QU3MKU B
(GOpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, BIPAKTHUYECKOM
NeATENbHOCTH Jitoaei. Pu3nka u KyapTypa.

MexaHuka

[IpenmMer ® 3amauyM  KJIacCUYECKOW  MexaHuUku. KuHemartnueckue
XapaKTEPUCTUKH JBH>KEHUS. Mozienn Tel U JBUKEHHI./[BU>KEHNE TOYKHA U Tena.
[IpsmonuueliHoe nBukeHUE TOuku. Koopamuarel. Cucrema otcuerta. Cpemnss
CKOPOCTh MPU HEPABHOMEPHOM JBHM>KEHHWH. MrHOBEHHasi CKOpocTh. OnucaHue
JBWKEHHS  HAIUIOCKOCTH.  YCKopeHwe. CKOpOCTh  NOpU  JIBUKEHUU  C
ITOCTOSTHHBIMYCKOPEHHEM. 3aBHUCUMOCTb KOOPJIWHAT W PAJHyCa-BEKTOpa OT
BPEMEHHU MpPHU JIBIDKEHUU C TIOCTOSIHHBIM YyckopeHueM. CB0OOJHOE TajeHue.
JIBrokeHue Tena, OpOIIEHHOTO MOJl YIIIOM K TOpU30HTY. PaBHOMEpHOE NBUKEHUE
TOYKH 110 OKPYKHOCTH. YTJIOBasi CKOPOCTb.

OTHOCUTENBHOCTBABUKEHUS. [IpeoOpazoBanus lNanunes.OcHoBHOE
YTBEpXKJACHUE MeXaHuKU. Bi3anmopencrBue tenllpuHnun cynepno3uuuu Ccui.
[TepBbiii 3akoH HetoToHa. MHepimanbHbie cucteMbl orcuera. Cuna. CBsI3b MEXIY
CWIOW M yckopeHueM. Bropoit 3akoH HeroTona. Macca. Tpetuit 3akoH HeroToHa.
OcHoBHbIE 3a7auu MexaHUKU. CoCTOsIHME cUCTeMbl Ten B MexaHuke.llpuHumn
OTHOCHUTENBHOCTH B MeXaHUKe.Cujaa BCEMHPHOIO TATOTEHWsA. 3aKOH BCEMHPHOTO
TATOTeHUs.PABEHCTBO MHEPTHOW W TPAaBUTALIMOHHON Macc. [[BukeHHe HeOeCHBIX
T€I M WX MCKYCCTBEHHBIX CHOYTHUKOB. llepBas KOCMHYECKasICKOPOCTD.
Hedopmanus u cuna ynpyroctu. 3akod ['yka. Bec Tena.

HesecomocTe n neperpysku. Cuna tpenus. [Ipupoaa m BHUIBI CUIATPEHUS.
Cuna compoTHUBJIEHUS] TNPU JBMXKEHUHM Tel B Bs3KoW cpene.HemHepumanbHbie
CHUCTEMBI OTCUYETA, ABMXKYIIMECA NPSMOJIUHENHO C IOCTOSHHBIM YCKOPEHHUEM.
Bpamatomuecs cuctemsr orcuera. llenTpobdexxnas cuna.Mimmynsc maTepuanbHON
TOYKA U CUCTEMBbI TeJ. 3aKOH M3MEHEHHSI M COXPaHEHUs UMITyJbca. PeakTuBHas
cuia. YpaBHeHue Memepckoro. PeakTWBHBIA ABUraresb. YCHEXW B OCBOEHUHU
KOCMHYECKOT0 IpocTpaHcTBa. Pabora cunbl. MomHocTh. KuHeTHUECKasIHEeprusl.
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[loreHumnanbHas dSHeprusa. MexaHuyeckass DHEPrus MaTEpUAIbHOM TOYKM U
CUCTEMBI. 3aKOH M3MEHEHHUSI U COXPAHCHUSDHEPTUH B MexaHuKe. CTOIKHOBEHHE
YOPYTUX IIAPOB. YMEHBIICHUE MEXAHUYECKOW SHEPruu MOJ JACHCTBHEM CHII
TpeHUs1. AOCOJIIOTHO TBEPIOE TEJIO U BHJIBI €ro JBWKeHus. LleHTp maccTtBepioro
tena. Teopema o ABMKEHMHM LeHTpa macc. OCHOBHOE YpaBHEHHE JIUHAMHUKU
BpAIlaTEJIbHOTO JIBMXKEHUS TBEPIOTO TeJa. 3aKOHCOXPAHEHUSI MOMEHTA UMITYJIbCA.

YcnoBus paBHOBecHs TBEpAOro Tena. MomeHT cuibl. LlenTp Tsxectu. Buast
PaBHOBECHSL.

Buner gegopmanmii TBepabix Ten. MexaHWYECKHME CBOWCTBATBEPIBIX Tell.
[InacTM4HOCTP M XpYNKOCTh. JlaBneHue B KMIKOCTAXM Tazax. 3akoH Ilackams.
3akoH Apxumena. I'mapoamHamuka. JlamuHapHoe M TypOyJIEHTHOE TEUYEHUS.
VYpaBuenne bepnyinu. [lonbemMHas cuna Kpblia camoJIeTa.

Knaccudukanus xonebanuii. YpaBHEHUE TBWKEHHS Ipy3a, MOABEIICHHOTO
Ha NPYKUHE. YPAaBHEHUE IBUKEHUS MAaTEeMaTUYECKOTOMasATHHUKA. ['apMOHHUYeCcKue
konebanus. Ilepuon m yactora rapmoHuyeckux kosieOanuil. Paza KojaeOaHUH.
Omnpenenenre aMIUTUTY/IbIM HAa4aJIbHOM (ha3bl U3 HAYAIBHBIX yciaoBUi. CKOPOCTH U
YCKOPEHUENpU  TapMOHMYECKHUX  KojebaHusax.  [IpeBpallieHuss  3HEprum.
3aryxawomue KkojeOaHus. BoiHyxkneHHsle kojeOanus. Pe3onanc. CrnoxxeHue
rapMoHMueckux KosneOanuil. Crekrtp kosieOaHui. ABrokoseOanus.BoiHOBbIE
apieHus. [lonepeunsle BosiHBL. JlnuHa BosiHBL. CKOpPOCTH pacIpoCTpaHEHUs
BOJIHBI. [IpofosibHbIe BOJHBI. YpaBHeHUeOeryiie BoJHbI. CTosUMEe BOJIHBI Kak
cBOOO/IHBIC KoJieOaHusi Ten.BoyiHbl B cpeje. 3BykoBble BOHBL. CKOpPOCTh 3BYKA.
My3bIKaabHBIE3BYKH W IIYMBL.I'pOMKOCTH M BbICOTa 3ByKa. TeMOp. Jlnama3zoHsl
3BYKOBBIX 4YacTOT. AKYCTHYECKMU pe3oHaHC. M3myueHune 3ByKa. YIbTpa3ByK
unHppasByk. Marepdepenuns BosH. [Ipunuun ['toiirenca. 3akoHOTpaKE€HUs BOJIH.
[Ipenomnenue BoaH. Judpakims BoH.

MouiekyisipHasi GU3HKA U TEPMOTUHAMUKA

®usuka U MexaHuka. TersoBble sBIIeHUsA. KpaTkuid oudepKpa3BUTHS
MPEJICTABJICHUMN O MPUPOJIE TEIUIOBBIX SIBIICHUM. TepMOAMHAMUKA U MOJIEKYJISIPHO-
KMHEeTH4YecKass Teoprsa.OCHOBHBIE  IIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHYECKOU
teopun(MKT). Dxcnepumentanbubie mokazarenbctBa MKT. Macca monexyi.
Momns. Ilocrosanass ABoraapo. bpoyHoBckoe aBukeHue. CHIIBIB3aUMOJICUCTBUS
mosiekysn. CTpoeHue ra3000pa3HbIX, JKUIKUXU TBepabix Ten.CocTosiHue
MAaKpOCKONIMYECKUX T B TepMOoAMHaMuKe. Temneparypa. TenoBoe paBHOBECHE.
PaBHOBecHble (OOpaTuMble) U HEpaBHOBECHBbIE (HEOOpaTUMBIC) TMPOLIECCHI.
['azoBble 3akoHbl. MogenbuaeanbHOro raza. AOCONIOTHas TeMmmeparypa.
VYpaBHEHHE COCTOAHMS HACANBHOTO Ta3a. l'asoBeii Tepmomerp. Ilpumenenue
ra3oBB TexXHUKE.CUCTEMBbI C OOJBIIMM YHCIOM YAaCTUIl U 3aKOHbI MEXAHMKHU.
NneanbHblii Ta3 B MOJIEKYJISPHO-KMHETHYECKON Teopuu. (OCHOBHOCYpPABHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM  Teopu.  Temmeparypa —Mepa  CpelaHeu
KMHETHYEeCKOW »dHepruu. Pacnpenenenue Makcsenna. M3mepenue ckopocrei
MOJIEKYJ Tra3a. BHyTpeHHsAs JSHeprusuaealbHoro rasa.PaBHoBecne Mexnay
JKUJIKOCTBEO M ra3oMm. Haceimennsle mnapsl.Mi3orepmbl  peanbHOro  rasa.
Kputnueckass temnepatypa. Kputuueckoe cocrosinue. Kunenue. CxumxeHue
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ra3oB. Biaxnocts BO3ayxa.MonekynspHas KapTHHA ITOBEPXHOCTHOTO CJIOS.
[ToBepxHocTHasg »HHepruss. Cuia MNOBEPXHOCTHOrO HaTshkeHUs. (CMadnBaHUE.
Kanumspusie  sBnenus. Kpucramueckue tema. Kpucramimueckas pemeTka.
Amopdubie Tena. Kunkue kpuctamibl. Jledextsl B kpucramiax. OObscHEHUE
MEXaHUYECKUX CBOMCTB TBEPHABIX TEJI HAa OCHOBE MOJEKYISIPHO-KMHETUYECKOU
teopuu. [1naBnenue u orBepaeBanue. Mzamenenrne oObeMa Tena Mpu IIIABJICHUU U
OTBEpAEBaHUM. TpoiHasTouKa.TemnoBoe pacmmpeHue Teil. TerioBoe JIMHEWMHOE
pacmmpenue.TermoBoe 00bEMHOE pacUIMpeHue. YYeT U HCIOJIb30BaHHE
TEIJIOBOIO pacIIMpeHusi Tea B TexHuke.Pabora B TepmoauHamuke. KonnuecTtBo
TEIUIOTHl. BHyTpeHHss1oHEprUs. [IepBblii 3aKOH TEpMOAWHAMHUKH. TerIoeMKOCTH
ra3oBIIPU MOCTOSHHOM O0BEME M MOCTOSHHOM JaBieHUH. AauabaTHBIAIIpOLIECC.
HeobOpatuMocTs mporieccoB B TpUpoje. BTopoit 3akoH TEepMOIWHAMHKH.
CratucTryeckoe UCTOJIKOBaHUE HEOOPATUMOCTH MPOLIECCOB B IpUpoe. TemioBble
npurarenu. MakcumanbHbl KIT/[TenmoBeIX ABUraTeIeH.

10-11 knace

DJIeKTPOAMHAMMKA

Posb 37€KTPOMAarHUTHBIX CUJI B IPUPOJE U TEXHUKE. DIEKTPUUECKUN 3apsij
Y DJIEMEHTAPHBIE YacTHULbl. DnekTpu3anus Tei.3akoH Kynona. B3aumopeiictBue
HETOIBUKHBIX AIEKTPUYECKUX3APAI0B BHYTPH OJIHOPOJHOTO
JUAJIEKTPHUKA. biiM3Kko1eicTBUE U ACUCTBUE HA PACCTOSIHUM. DIEKTPUYECKOEIIOJIE.
HanpsxkenHocTs amekTpuueckoro nosst. [IpuHnmn cynepnio3unuu nosen. JInaum
HANpsDKEHHOCTU AJIeKTpudeckoro mons. Teopema Il'aycca. llone 3apsixeHHOM
IJIOCKOCTH, cdepbl W mapa. [IpoBOJHHMKM B 3IEKTPOCTATUYECKOM IIOJIE.

JusnexkTpuku B AIEKTPOCTATUYECKOM noJie. [onsipuzanus
JTURIEKTPUKOB. I I0TEHIIMAIBHOCTH 3JIEKTPOCTATHYECKOTO 1oJIsl. [loTeHnnanbHas
SHEPrus 3apsiia B OJIHOPOJTHOM ANEKTPUYECKOM noJie.

HOTGH]_II/IaJ'IBJIeKTpOCTaTI/ILIeCKOFO IIoJsI U Ppa3sHOCTb IMOTCHIUAJIOB. CBs13b MCIKIAY
HaIIPAKCHHOCTBIO  QJICKTPOCTATHYCCKOI'O IIOJI MW PAa3HOCTBIO IMOTCHIHAJIOB.
BKBHHOTGHHI/I&HBHHG ITOBCPXHOCTH. I/I3MepeHHe Pa3HOCTH IMIOTCHIOHXAJIOB.

DKCNEpUMEHTaIbHOE OIpEICITICHUE AJIEMEHTAPHOTO BJIEKTPUYECKOTO
3apsa. DNeKTpudecKas €MKOCTb. Konnencaropsl. EmMkocTh
TIOCKOTOKOHJICHCATOPA. Paznuunerie THIIBI KOHJICHCATOPOB.

CoeMHEHUSKOHEHCATOPOB.  ODHEpPrus  3apsDKEHHBIX — KOHJIEHCATOPOB U
MpOBOAHUKOB. [IprMeHEHUsT KOHIEHCATOpPOB.DNEKTpuyeckuil TOK. IlimoTHOCTH
Toka. Chjia ToKa. DIJIEKTPUUECKOE TOJIE€ MPOBOJHMKA C TOKOM. 3akoH Owma s
yuyactka uenu. ConpoTuBIIEHHE MPOBOJHUKA. 3aBHCHUMOCTb 3JIEKTPUUYECKOTO
CONMPOTHUBJIEHUSI OT Temmeparypbl. CBepXMpoBOAUMOCTb. PaboTa M MOIIHOCTH
Toka. 3akoH JDxoyns—Jlenna. Onektpuyeckue uenu.llocnenoBarenbHoe u
napajuieIbHO€ COeIMHEHUs NMPOBOAHUKOB.M3MepeHre Cuibl TOKA, HANPSKEHUS U
CONPOTHUBJIEHUS. DIEKTPOABIKYIIAS cuia. ["anbBaHMUECKHE AJIIEMEHTHI.
AKKyMynsaTOpbl. 3akoH OMa 1iist monHo# nenu. 3akoH Oma Juisi ydacTKa LEMH,
conepxkamiero DJIC. Paborta u MOIIHOCTh TOKa Ha Y4YacTKe LIEIH,COJeprKalleM
OJC. Pacuer CIOXHBIX JJIEKTPUUYECKUX IENel.DIeKTPUUYECKasi MPOBOAUMOCTh
pPa3JIMUHBIX BEHIECTB. DJEKTPOHHAS MPOBOJUMOCTh METAILIOB. DJIEKTPUUYECKUN
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TOK B pacTBOpax HMpacIUIaBaX 3JIEKTPOJUTOB. 3aKOH 3JIEKTPOJIM3a. TeXHHUYecKoe
MIPUMEHEHHUE DJIEKTPOJIN3a. DJIEKTPUUECKUN TOK B ra3zax. HecaMmocTosTenbHbI U
CaMOCTOSITENIbHBIN pa3psAbl. Pa3nuuHble THUIBI CAMOCTOATEIBHOTO pa3psaa U UX
TeXHU4YeCcKoe npumeHeHue. [nazma.DneKTpuyeckuil TOK B BaKyyme. DIIEKTPOHHBIE
JaMIbl: JUOA M TPUOJA. DJEKTPOHHbIE IYYKU. IDJIEKTPOHHO-Ty4YeBas TpyOKa.
OnexkTpuyeckuid TOK B  MOdynpoBogHukax. CoOCTBEHHas U MpPUMECHas
AIIEKTPOIPOBOIUMOCTh MOTYIPOBOAHUKOB. DJIEKTPOHHO-IBIPOUHBIN Mepexot (P—
n-nepexoxn). IlomynpoBonHukoBwld  guona.  Tpansucrop.Tepmucropbl  u
(hOTOPE3UCTOPHI.

MarauTtHble B3aUMOJAECUCTBUSA. MAarHuTHOE MOJIE TOKOB. BEKTOpMAarHUTHOM
uHAYyKIUU. [ToToOK MarHUTHOW WHAYKIUU. JIMHUM MarHUTHON WHIYKIUHU. 3aKOH
buo—CaBapa—Jlamnaca. 3akon Awmmepa. Ilpumenenust 3akoHa Awrepa.
DneKTpou3MepuUTENbHBIC TPUOOPHI. JIeHCTBHE MAarHUTHOTO TOJISI HA JIBHOKYIITHIACS
3apsn.  Cuna  Jlopenua. Ilpumenenue cunbl  Jlopenma.  [uknuueckuid
yCKOpUTENb.OTKPBITHE 3JEKTPOMAarHuTHOW WHAYKUuU. [IpaBuio JleHma. 3akoH
AIEKTPOMArHMTHOM MHAYKIMU. Buxpeoe snekrpuueckoe noie. DJC naaykuuu B
JBWXKYIIUXCSA IMPOBOJHUKAX. MHIYKIMOHHBIETOKM B MAaCCHUBHBIX MPOBOJAHUKAX.
Camounaykuus. MHAYKTUBHOCTh. DHEPTUsi MAarHUTHOrO TOJisl TOKa.MarHutHas
IPOHULIAEMOCTh — XapaKTEPUCTHKA MAarHUTHBIXCBOWMCTB BEUIECTB. pu Kiacca
MarHuTHBIX BelecTB. OObsICHEHNE

napa- W auamarserusma. OcHOBHBIE cBoiicTBa (peppomarueTukon.O
npupoae  ¢eppomarHerusma.llpumenenne  peppomarneTukoB.CBOOOIHBIE U
BBIHY’KJICHHBIE 3JIeKTpUueckue Kojedanus. [Ipoueccsl B KoaedaTeIbHOM KOHTYPE.
®opmyna Tomcona. [lepemMeHHbIN AIEKTpUYECKUN TOK. J[€HCTBYIOIINE 3HAYCHUS
CHUJIbI TOKA MHAIpsKeHUd. Pe3uctop B enu nepemeHHoro Toka. Konjgencarop B

[enu MEepEeMEHHOro Toka. Karyiika MHAYKTUBHOCTH B LIEMHU MEPEMEHHOTO
Toka. 3akoH Oma JJIsl [leNu MepEeMEHHOTO TOKa. MOUIHOCTBB 1EMU NEPEMEHHOTO
ToKa. Pe3oHaHc B anmekTpuueckor nenu. Jlammnoseiii reneparop. ['eneparop Ha
TPaH3UCTOPE.

['enepupoBaHue 3JIEKTPUUECKOM SHEPruM. ['eHepaTop NMEPEeMEHHOIO TOKa.
Tpancpopmarop.  Beimpsmnenue  mepemeHHoro  Toka.Tpexdasublii  TOK.
CoenuHeHne 0OMOTOK reHepaTopa TpexdasHororoka. CoeMHEHNE TTOTPEOUTENCH
IEKTPUUECKOM dHEPruu. ACHUHXPOHHBIM dJEKTpOJABHUrareib. TpexdaszHbii
TpaHchopmarop. I[Ipou3BOACTBO W UCHOJIB30BAHUE JIIEKTPUYECKOW HSHEPTHUH.
[lepenaua  wpacnpeneneHue  DJIEKTPUUECKOW  DHEPTUM. DddexTuBHOE
WCIIOJIb30BaHNE ANEKTPUYECKOU OHEPIrUU.DIIEKTPOMArHUTHOE ToJIE.
DJIEKTPOMAarHuTHas BOJIHA. M3ydyeHWE SIEKTPOMArHUTHBIX BOJH. OHEpPrud
DIEKTPOMAarHUTHOM BOJHBI. (CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJH. [IpuHOHAIBI
PaaIuOCBA3U. AMILTATYIHAS MOTYJISLIHS. JlerexkTupoBaHue KOJIeOaHMUI.
[Ipocrenmmii paguonpueMHuk. PacripocTtpanenue paanoBosiH. Pannonmoxanus.
[Tonstue o teneBuaeHuu. PaszButhe cpencts cBs3u.l eomerpuueckas oOnTuka.
CBeToBbIE JTy4d. 3aKOH MPSIMOJIMHEWHOIO pacnpocTpaHeHus: cBeta. GOoTOMETpHUs.
Cuina cBera. OcBenieHHOCTb. SpkocTb. @oTomeTpsl. [IpuHuun depMa U 3aKOHbI
reomerpudeckoii ontuku. Otpakenue cera. [lmockoe 3epkano. Cdepuyeckoe
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3epkano. [loctpoennenzobpakeHuii B cdepuyeckoMm 3epkaine. YBeIUYeHHE
3epkana.llpenominenne cBera. IlonmHoe orpaxenue. IlpemomneHue cBeta
BILUIOCKOMAPAJIJIEBHON IUIACTUHKE W TPEYroiapHOoM mnpusMe. lIpernomieHune Ha
chepuueckoil moBepxHocTH. JInH3a. DOKYyCHOE pacCTOSHUE W ONTHYECKas Cuja
auH3bl. @Popmyna nuH3bL.  [locTpoeHue H300pakKeHUH B TOHKOM  JIMH3E.
VBenuuenue  auH3bL.  OCBENIEHHOCTHU300paKEHHs,  JaBa€MOro  JIMH3OM.
Henocratku nun3. @otoanmnapat. [Ipoexkunonnsiii anmapar. ['ma3. Ouku. Jlyma.
Muxkpockor.3putenbHbie TpyObl. Teneckomnsi.

BonnoBbIe CBOICTBA CBETAa. CkopocTb CBETa. Jucnepcus
ceeta.llurepdepennus ceera. J{nuna cBeToBoii BoHbl. MHTEpdhepeHus
B TOHKHUX IUICHKaX. Konbna Herorona. Hexoropsie

npuMmeHeHusiuaTephepenmu.  Judpakmus  cBera.  Teopust — mudpaxiuu.
Hudpaxkuust Dpenens Ha TpocThiXx o0bekTax. [udpakmms DpayHrodepa.
Hudpakunonnas pemerka. Paspemaromiass  cmocoOHOCTb  MHUKpOCKONa U
tesieckomna. Ilonepeunocts cBeToBbiX BOJH. [lossipusanus csera. IlonmepeuHocTts
CBETOBBIX BOJIH M 3JICKTPOMarHUuTHasATeopusi ceeta.Bunbl uznyueHuil. lcrouHuku
ceera. CrHeKTpbl M CHEKTpadbHbIeNpuOOpbl. Buabsl cnektpoB. CreKTpaabHBIM
ananu3. MudpakpacHoen ynbTpaduosieToBOe HU3IydeHUs. PEHTreHOBCKUE Ty4H.
[[Ixana’neKTpOMarHuTHBIX U3ITYYEHUN.

11 kaace

OCHOBBI CHIEIHAJIBHON TEOPUH OTHOCUTEILHOCTH

3aKOHbl  JJIGKTPOJMHAMUKM W TPUHUUIN  OTHOCUTEIHHOCTHU.OMBIT
Maiikenscona. IlocTtynaTel TEOpUM  OTHOCUTEIBHOCTH. (OTHOCHTEIBHOCTH
onHoBpemeHHOCTH. [IpeoOpazoBanus Jlopenma. OTHOCUTENBHOCTh PACCTOSIHUM.
OTHOCUTENBHOCTh MPOMEKYTKOB BPEMEHU. PENSTUBHCTCKHM 3aKOH CIIOKECHUS
CKOpocTeil. PensaTuBUCTCKasIMHAMHUKA. 3aBUCHUMOCTh MacChl OT CKOPOCTH.
Cunxpodazotpon.CBs3b MKy MAaCCOU U DHEPTUEH.

KBanroBasi puzuka.®@u3uKa aToMa 4 AaTOMHOI'0 SIAPa

[Ipeamer w 3agauu  KBAHTOBOM  (U3HUKHU. 3apOoXJACHHE KBAHTOBOU
teopun. TeryoBoe u3nmydenue. PacripenenieHne »HEpPrud B CIEKTPE aOCOIOTHO
yepHoro Tena.l ' unoresa Ilnanka o kBanTtax. ®otodddexrt. Teopus dhororddexra.
®otonsl. [Ipumenenue dotorddexra.Onbitet [1. H. Jlebenesa u C. 1. BaBumnoga.
JlaBnenue cBeta. Xumudeckoe JeictBue cBera. Dortorpadus. 3anuce u
BOCHPOM3BEACHUE 3BYKa B KUHO.CHEKTpajdbHbIE 3aKOHOMEpPHOCTU. (CTpoeHue
atoma. MognenbTomcona. OmnbiTel Pezepdopna. Ilnanerapnass monenb aroma.
[lIoctynarel bopa. Mopnens aroma Bopopoaa mno bopy. OkcnepuMeHTabHOE
JIOKQ3aTEeIbCTBO CYIIECTBOBAHUSI CTAllMOHAPHBIX COCTOSIHUM. TpyIHOCTH Teopuu
bopa. KBanToBas mexanuka. [ unoresa nebpoiisis 0 BOJTHOBBIX CBOMCTBAX YacCTHII.
Kopniyckymnsipao-BoHoBoMayanu3M. [udpakuus snextpoHoB. CoOTHOIIEHUE
HeonpeneneHHocret  ['eitzenOepra. Bomael  BepositHoctn.  WMHTepdepeHIms
BEPOSITHOCTEW. MHOTrO3IEKTPOHHBIE aTOMbl. KBAaHTOBbIE MCTOYHMKM CBETA —
Ja3epbl. ATOMHOE SpO H DJIEMEHTApHBIE YacTHUIBl. MeToabl HaOIIOJECHUSN
perucTpanuu 3JIEeMEHTAPHBIX YacTUll. OTKPBITHE €CTECTBEHHOMPAIMOAKTUBHOCTH.
Anbppa-, Oera- W ramMMma-uslydeHue. PaanoakTHBHBIE TPEBpPAIICHUS. 3aKOH
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paanoakTuBHOTO pacnaja. [lepuoanonypacnana. M3otomnsl. [IpaBuio cMmemeHus.
HckyccTBEeHHOE TpeBpallleHue aTOMHBIX sifep. OTkpeitue HelTpoHa. CtpoeHue
aTOMHOTO siApa. SIepHbIe CHIIbI. DHEPTHUs CBSI3M aTOMHBIX sinep. VIcKyccTBeHHas
paauoaKTUBHOCTh. SnepHble peakiuu. [leneHue sigepypana. llenHbie siaepHbie
peakuuu. SnepHeii peaktop. TepmosimepHbie peakuuu. [IpuMeHeHue saepHoOU
sHepruu. [lomydyeHue  pagMOAKTUBHBIX HW30TONOB W MX  IPUMEHEHUE.
buosiornueckoe eMCTBUEPAINOAKTUBHBIX W3dydeHHl. Tpu »Tanma B pa3BUTUH
bu3uKn dremMeHTapHbIX YacTuil. OTKpBITHE TO3WTPOHA. AHTHYACTHUIBI. Pacman
HeliTpoHa. OTkpbiTHE HEUTpUHO. [IpomexyTouHble 0030HBI — TMEPEHOCUUKU
cia0bIX B3auMoaeicTBUi. CKOJIBKO CYIIECTBYET AJIEMEHTapHbIX yacTull. KBapku.

B3anmonevicTBre KBapKOB. | JIFOOHBL.

Crtpoenue BeesienHoii

[TpuMeHUMOCTh 3aKOHOB (DU3HUKHU 71T OOBSICHEHUS MPUPOIBI KOCMHUYECKUX
oObekToB. ConHeYHass CUCTEeMa KaKk KOMIUIEKCTEN, HMEIomuX ofiiee
npoucxoxaenue. OOmmMe xapakTepuCTUKUIUIaHET. [lmaHeTsl 3eMHOM TpyIIbI.
JHanexue manetsl. Comune u3Besnnpl. Knaccudukamus 3se3n. Ipomonus ColHila
u 3Be3a.Ctpoenne U sBomouus  Bceenennoil.  TemMHas  matepus U
TeMHasHeprus.Enunas  ¢usmveckas kaptuHa wupa. Dusmka u  HaydHO-
TEXHUYECKasi PEBOIIOLIHSL.

JlaGopaTopHbIii NPAKTHKYM

10 xnace

1. N3mepenune YCKOPEHHUS CBOOOJTHOTO NaJCHUs c
MOMOILIOMAaTEMAaTUYECKOTO MAsTHUKA.

2. N3yuyenue BToporo 3akoHa HproToHa.

3. HccnenoBaHue MOJACIM JABUKEHHUS Teja, OpPOIIEHHOTO MOIYTJIOM K
TOPU30HTY.

4. MN3ydeHuwe 3aKOHa COXPAHEHHUSI UMITyJbCa MPHU COYJAPEHUUCTAIBHBIX
I1apoB.

5. M3yuyeHune 3aK0Ha COXpaHEHUsI MEXaHUYECKOU SHEPTUU.

6. U3mepenune KII/] anexkrpoaBuratesns npu NOAHATUAU TPy3a.

7. OnbITHas ipoBepka 3akoHa [ eit-Jlroccaka.

8. Omnpenenenre NpOLEHTHOTO COJIEPKaHusl BJaru B MOKPOMCHETE.

9. U3zyueHue pacrpeneiaeHuss MOJIEKYJ HJIEaIbHOIO Ta3a MO CKOPOCTSIM
(KOMITBIOTEPHOE MOJACIHPOBAHUE).

10. WM3yuenuwe wupeanbHON TETUIOBOM MamuHbl KapHO (KOMIIBIOTEpHOE
MOJIEJIMPOBAHUE).

11. N3yueHne  TEmJIOBOTO  B3aUMOJICUCTBUSA  (KOMIIBIOTEPHOE
MOJICITUPOBaHUE).

12. Usmepenue moaysis FOHra pe3uHsi.

13. Usmepenne TtemriepaTypHOTO KOI(P(GHUIMEHTA JTHHEHHOTOPACITUPECHUS
TBEPbIX TEI.

14.Onpenencane kod3pduireHTa TOBEPXHOCTHOTO HATSIKCHUSHKUIKOCTH.

15. 3mepeHue eMKOCTH KOHJIEHCAaTOopa.

16. U3mepenue yaenbHOTro COPOTUBICHUS POBOIHUKA.
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17. N3mepenue 3/IC 1 BHYTpEHHETO CONPOTUBIIEHUSI HCTOYHUKATOKA.
18. M3yueHue 1ienu NoCTOSIHHOTO TOKa, coaepsxkarieit D/(C.

19. Cbopka u rpagyupoBKa oMMeTpa.

20. Pacimpenue npezeia u3MepeHus BOJIbTMETpa/aMIiepMeTpa.

11knace

1. N3yueHue aBTOKOJICOAHUH.

2. VI3y4yeHue monepeyHbIX BOJH B CTPYHE C 3aKPEIJICHHBIMHA KOHITAMH.

3. M3ydeHue cBOICTB 3ByKOBBIX BOJIH.

4. V3ydyeHue TeMIiepaTypHON 3aBUCHMOCTH COINPOTHBIICHUS METAIOB H
MOJTYITPOBOTHUKOB.

5. H3sydenwe mporecca MPOXOKIACHUS SJICKTPUICCKOTO TOKAB PACTBOPAxX
AJIEKTPOIUTOB.

6. 3ydeHune noaynpoBOJHUKOBOTO THOIA.

7. N3yuenue mpoieccoB BBIIPSMIICHUS! IEPEMEHHOTO TOKA.

8. Nzyuenue nporecca MpOXoK/IeHUs TOKA B OUTIOISIPHOMTPAH3UCTOPE.

9. U3yuenue 1ienu nepeMeHHOro ToKa.

10. M3yudenue pe3oHaHca B LIEMH IEPEMEHHOTO TOKa.

11. Vzmepenue kordduiirieHTa MOITHOCTH LIETIH TEPEMEHHOTOTOKA.

12. Nzyuenue ogHodazHoro tpancpopmaropa.

13. M3mepeHune eMKOCTH KOHACHCATOpa M HHIYKTUBHOCTH KaTYIIIKH.

14.03HakoMIIeHHE € TPOLIECCAMU MOAYJISILUN U
JTEMOTYJISIITUU(AETEKTUPOBAHUS) DIIEKTPOMArHUTHBIX KOJICOaHUIA.

15. Y3yueHue 3aKkoHa MPEJIOMJICHHUS CBETA.

16. N3mepenne  mokasarenss — NOpPEJIOMIICHHS — CTEKIAa  IIPU
MTOMOIIIMMHUKPOCKOIIA.

17. Usmepenue GOKyCHOTO pacCTOSIHUS PACCEHBAIOIICH JIMH3HI.

18. COopka OoNTUYECKUX CHUCTEM.

19. VccnenoBanue uHTepPEpEeHIINHN CBETA.

20. UccnenoBanue qudpakiiuy CBeTa.

21. OnpeneneHue NIUHBI CBETOBOW BOJHBI MIPHU MOMOIIM TUMDPAKIIMOHHON
pEIIeTKH.

22. Usyuenue sBnenuir ¢dotodddekra. M3mepenue pabOTh BbIXOIA
DIIEKTPOHA.
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3. Temaruyeckoe pacupeaejaeHue 1acoB

10-11 xaace

10 kaacc (170 yacoB)

Pasznen TeMbl, BXOAAIIHE OcHOBHOe cofiep:KaHue mo YHuBepcajbHble yueOHbIe IeiicTBUSA
NPOrpaMmMbl B pasjeJ TeMaM (YY), npoextsl, UKT — komnerenuuu,
Me:KNpeAMeTHbIe NOHATHS
Duzuka u | Beenenue(4u) 3apOoK/IEHUE U PA3BUTHE —U3znarate CBOM MBICHH, OBGOCHOBEIBATEH
€CTEeCTBEHHO- HAy4YHOr'O B3IJIsiAa Ha MUP. CBOI0 TOYKY 3pE€HUs, BOCIPUHHUMAThL WU
HAYYHbI MeETOA Heo0xoauMOCTh O3HAHUS AHATM3UPOBATH MHEHUS COOCCETHIKOB (Ha
NO3HAHUs MPUPOABI npupoasl. Hayka mis Marepuaje II0ArOTOBKH JUCKYCCHMHU H
(449) BCEX. 3apPOXKICHHUC U PA3BUTHC | «Dusuka — HAayKa [Js BCeX WM yiel
COBPEMCHHOT'O Hay1HOT'O eIWHUI); — U3MEPATh (PHU3UUCCKUE
METOJa UCCJIICJOBAHU. BEJIMYUHBI;
OcHoBHBEIE 0COOEHHOCTH —  OleHMBaTh TPAHMILI IIOrpEIHOCTell
®H3H‘IeCK0F0 MeToAa U3MepeHui (B TOM 4YHCJIE U IpHU
ucciegopanus. uzuka — MOCTPOCHUU I'pa(l)I/IKOB);
SKCIIEPUMEHTATbHAS HAYKa. — yKa3plBaTh TPAHUIBl NPUMEHUMOCTH
[IpubnmKeHHBIN XapaKTep MexaHuku HbloToHa
(bU3NIECKUX TCOPHIA.
OcoOeHHOCTH H3yICHUS
¢uzuku. [To3HaBaeMOCTh
MHupa.
Knaccuueckast MexaHuka
HbroroHa u rpaHulibl ee
MPUMEHUMOCTH
MexaHuka (64 1) Kunemaruka TOYKH. | J[BMKEHUE TOUKHU U TeJa. — IlpencTaBnsaTh MEXaHUYECKOE IBUKEHHE
OcHOBHBIE nousitus | IIpsmonuHeliHoe JBUXKEHNE Tella B AHAJUTUYECKOH U rpaduuecKoi

kHHemMaTukH (18 1)

touku. KoopauHate!.
Cucrema orcuera. CpenHss
CKOpOCTH TIPH
HEPaBHOMEPHOM JIBUKCHUU.
MrHOBEHHAs! CKOPOCTb.
OnvcaHue TBUKCHUS Ha
IUIOCKOCTH. Pajmyc-BeKkTop.
Yckopenne. CkopocTs Ipu
JBIDKCHHUH C TIOCTOSTHHBIM
yCKOpeHHEM. 3aBUCUMOCTD
KOOpJIMHAT U pajnyca-
BEKTOpa OT BPEMEHH TP
JBIDKCHHUH C TIOCTOSTHHBIM

(ypaBHEHUsS " rpadukn
U [pOeKUUH

bopmax
3aBHCHMOCTH  KOOPIHHAT
CKOPOCTH OT BPEMECHH);

— OMNpeAeNsATh KOOPAWHATHI, MPOWACHHBIN
OyTh, CKOPOCTH M YCKOPEHHE Tejia I10
rpadukaM ¥ ypaBHCHHSM 3aBUCHMOCTH
KOOpIMHAT M NPOEKUUH CKOPOCTH OT
BPEMEHH;

—  3KCIEePUMEHTAIHHO
Ppa3InYHbIC BUJbBI IBHKCHUS,
— KJIACCH()MITUPOBATh BHUIBI, YPaBHEHUS
JBHKCHMUSA,

—  MOJICNTUPOBATh

HCCIEN0BATh

Ppa3JInvIHbIC BUbI
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yckopennem. CBoboaHOE
maaenue. [[BmkeHue Tena,
OpOIIEHHOTO MO YTIIOM K
ropu

30HTY. PaBHOMEpHOE
JBIKCHUE TOYKH TI0
OKPY’KHOCTH.
LlenTpocTpemurenbHoe
YCKOpEHUE.
TanrenuuansHoe,
HOpPMAaJILHOE U MOJIHOE
YCKOPEHHUSI.

Yrii0Bas CKOPOCTb.
OTHOCHUTENBHOCTD ABHKCHUSL.
[IpeobpaszoBanus ["ammes.
Konmponvnuvie pabomoi no
memam

«PaBHOMEpHOE
TIPSMOJIMHEHHOE IBUKEHHE.
Cpennuii

MOJTyJIb CKOPOCTHU
IMPONU3BOJILHOT'O ABUKCHUA;
«IIpssMmonuHeliHoe
PaBHOYCKOPEHHOE
JIBIDKCHUEY;

«JIBmxeHue Tena,
OpOIIEHHOTO IO/ YTIIOM K
ropu

30HTY»;
«OTHOCHTETBHOCTH
JBHKCHUSI»

JOBIKEHUS  (Hampumep,  Ha
AQHATUTHYECKOTO OIUCaHUA u
9KCIICPUMEHTAJIBHOH  IPOBEPKH  CBOETO
IBWKCHHS B TEYCHHE OIPEACICHHOIO
MIPOMEKYTKA BPEMEHH);

— mnpuoOperaTb  ONBIT  HHCBMEHHOMN
KOMMYHHKaIUH (Hampumep, npH
HaIlucaHuy cce «Most cucTeMa 0TCUeTay);
— OUCHMBATh 3HAUCHMS  Pa3IMYHBIX
rapameTpoB (HarpuMep, CBOIO CPEIHIOI0
CKOPOCTb, pa3BHBAacMyI0 B TEUCHHE [HS;
PaBHOMEPHOCTH/ HEpaBHOMEPHOCTh
TosiBJIeHUs cooOeHnii B UIuTepHeTe);

— HCHOJIL30BAaTh Pa3IMYHbIC HCTOYHHKH
“HpOpMALIN (mampumep, pH
OIIpEeNIeTICHNH 3HAYCHHs U MPOHCXOKICHUS
TEPMUHOB «BEKTOP» H «CKAJAP»);

—  BBICTpaWBaTb  CBOIO  Oyaymiyro
00pa3oBaTeIbHYI0 TPAaCKTOPUIO B AaCIEKTe
PpOoQeCCHOHANBEHOTO CaMOOIIPEeICHUS
(HanpuMep, pH NOATOTOBKE OTBETa Ha
Bonpoc: «Kakum oOpa3oM cocTaBisieTcst

yYpOBHE

pacnucanue JIBHIKECHMS Ppa3TUYHBIX
TpaHcmopTHeIX  cpenctB?  Kro  aTum
3aHuMaeTcsa? I'ne OCYULIECTBIIAIOT

MTOJITOTOBKY TaKUX CIICITHAIIICTOB?»);

— omueHnBath ycnexu Poccun (Hampumep,
OTIpeNleNIeHNe TEXHOJIOTHIESCKUX 00IacTei,
B KoTopeix Poccms mpeycmema  3a
nocieaaue 10 jer);

— TOpPUMEHATHh 3HAHUS K  PEIICHUIO
¢usnveckux  3ama4  (BBIUKCIUTEIBHBIX,
KayeCTBEHHBIX, TpapUUCCKUX) HA YpPOBHE
OTIEpUPOBAHUS CIEYIOIINMHU
HUHTEJUIEKTYyaIbHBIMU oTepaIusIMu:
MOHUMaHKe, MPUMEHEHHUE, aHalu3, CUHTE3,
OIICHKA, 0000IIeHIE, CHCTEMATH3AIUS

JAunnamuka. 3akoHbl
mexanukun Herorona (10

4)

OCHOBHOE yTBEpIKIECHUE
MexaHuKu. MaTepuanbHast
Touka. [lepBbiii 3akOH
Herotona.

WnepruanbHble CHCTEMBI
orcyera. Cumna. CB3b MEXKIY
cuiioi u yckopenueM. Bropoit
3akoH HeroToHa.

Macca. Tpetuii 3akoH
Herorona. Ilonsitue o
cucreme

ennHul. OCHOBHBIE 331241
MexaHuku. CoCcTosiHHe
CHCTEMBI TEIl B MEXAHUKE.
[IpuHIUT OTHOCUTENBHOCTH B
MEXaHUKE.

Konmponvhas paboma no
meme

«/InHamuka maTepuanbHON
TOYKI

— HWsmepsTh Maccy Tena;

— M3MEpSITh CHJIbI B3aUMOJICHCTBHS TEI;
— pa3nMyaTh NPHHLUMIBL  WU3MEPEHHUS
Pa3IHYHBIX (PU3NYECKUX BETUYUH;

— BBIYHMCIIATH 3HAYCHHUE CUJI ITO U3BECTHBIM
3HAUYEHHUsSM Macc, B3aUMOJICHCTBYIOMINX
TENl M HMX YCKOpeHHH (a Takxke yMeTb
pewars 1 00paTHYO 33/1a4y);

— HPOBEPATH IKCTIEPUMEHTAIILHO
pe3yNbTaThl TEOPETUUECKUX PACUETOB CHJI,
YCKOpEHUH, Macc;

— YMEHHME BBHIICTIATh aHAIOIHHU (HanpuMep,
Mexny ¢pazamm:  «lenp onpapnpiBacT
cpenctBa» u «Bce B 3TOM  Mupe
OTHOCHUTEIILHOY);

— paboTarh C pa3nuyHOil HMHpOpMarHei
(HanpuMep, TMOJrOTOBKA BHJICOKOJUICKIIMU
«HeuHepuyajibHble CHUCTEMBI  OTCHETa»,
JIOKJIAJIOB);

—  TeOpeTH4YeCKH  MOJEIMPOBAaTH U
MPOBEPSITh  AKCIEPUMEHTAIBHO — MOJIEIb
(Hanpumep,  [0Ka3aTh  CYIECTBOBaHHE
HWHEPIMAIBHBIX CHCTEM OTCUETA);
— TpUMEHATh 3HAHUI K
¢usnyecKux  3amad

PEIICHUIO
(BBIYHCIIUTENBHBIX,
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KayeCTBEHHBIX, TpaQUUCCKUX) HA YpPOBHE
OIECPUPOBAHUS CIICAYIOIIMMU
HHTEIUICKTYaIbHBIMH OTepanusIMu:
MOHUMaHKE, MPUMEHEHUE, aHAIN3, CHHTE3,
OIIEHKa, 00001IeHE, CHCTEMATH3ALHS

Cuabl B Mexanuke (10

4)

Cuita BCeMHPHOTO TATOTCHHUS.
3aK0H BCEMUPHOTO
TATOTeHUs. PaBeHCTBO
WHEPTHOHN U rPaBUTALIUOHHON
Macc. IlepBast kocMuueckas
ckopocTs. [ledopmanust

Y CHJIa YIIPYTOCTH. 3aKOH
I'yka. Bec tena. HeBecomocTh
u neperpy3ku. Cuiia TpeHus.
IIpupona u BuaBI

cwi Tpenus. Cuna
COIIPOTHBIIEHUS IIPH
JBHKEHUH TEIl

B BSI3KOH cpefe.
Konmponvnas paboma no
meme

«/IBMKeHue Ten noj
JICCTBUEM HECKOJIbKUX CUJI»

—  IlpumeHsaTp  3aK0OH  BCEMHPHOTO
TATOTCHUS TIPU pacueTax CHI U YCKOPEHHMA
B3aUMOJICHCTBYIOIUX TE;

— OCO3HABATh M PAa3BUBAThH OIPEICIICHHBIC
JINYHOCTHBIE KA4yecTBAa U CIOCOOHOCTU C

nenplo  Oyaymero npogeccHoHanbHOTo
CaMOOIIPEIEICHUS (mampumep, npu
U3y4YEeHUH,  HCCIeAOBaHUM  npodeccuid
JroJIeH,
pabotaronux B lleHTpe  ympaBieHHs
ToJIeTaMu
(IYID);
— CHCTeMaTH3WpoBaTh HH(poOpManuio B
IIPEAMETHOM " MEXIPEIMETHOM

KOHTEKCTaxX (HampuMep, MpH IOATOTOBKE
npe3eHTanuu «CKOJBKO CHII CYIIECTBYET B
npupozae?»);

—  MOJENHpOBaTh  (HampuMep, INpH
BBISICHCHUM YCJIOBHUH NPUMEHEHHUS 3aKOHa
BCEMHPHOTO TSATOTEHUS JJI OIHCAHUA
B3aUMO/JICHCTBUS MEXIY JIFOJBMHU);

— (opmynupoBaTh 3aa4M U CpEACTBa MX
pemieHust (HarmpuMmep, MPU  BBITOJIHEHUH
npoekta «Kak «mnpuzeMinnTb» Kakon-imoo
00BEKT Ha aCTEPOH?»);

— BBICTPANBATh ITUCEMEHHYIO
KOMMYHHUKALHIO (Hanpumep, pu
HaIlMCaHUM KPUTUYECKOU cTaThu «Bec nm
Macca?);

— cucTeMaTH3MpoBarth HWH(popManuio B
IpeAMETHOM u MeTanpeIMeTHOM
KOHTEKCTaxX (HampuMmep, NpH BbISIBICHUH
o0Iero B MeXaHW3Max BO3HHUKHOBCHHMS

TpeHHs B (u3NKE W  YEIOBEYECKUX
B3aMMOOTHOIICHHUSX );

— TPUMEHATH 3HAHUSI K PEUICHHUIO
¢usmyecknx  3amad  (BBIYMCIUTEIBHBIX,
Ka4eCTBEHHBIX, I'paUyecKux) Ha YpOBHE
OTIepPUPOBAHUS CIEIYIOIINMU
HWHTEIUIEKTYaJIbHBIMHI oTIepanusIMu:

[MOHUMAaHWe, MPUMEHEHNE, aHAINU3, CHHTE3,
OIIEHKa, 00001IeH1E, CHCTEMATH3ALIUS
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HeunepuuajabHbie
CHCTEMBI oTcyera.
Cuiibl uHepuuu (4 9)

Heunepuuanbubie cUCTEMbI
0TCYEeTA, JBIDKYIIHECS
TPSIMOJIUHEHHO C
TTOCTOSTHHBIM YCKOPEHUEM.
Bpamaromuecs cuctemsl
orcuera. LleHTpobexHast
cura.

Konmponvnas paboma no
meme

«HeunepiraabHbIC CUCTEMBI
oTcyeTay

— Pa3snuuaTe HeuHepUMANbHBIE CHUCTEMBI
OTCUeTa;

— OOBACHATH MIPUPOLY CHII HHEPIINY;

— TIONB30BaThCS IUPPOBOH TEXHUKOH M

KOMIIBIOTEPHBIMH porpaMMaMu
00paboTkn audpoBon nHPOPMALIUH
(mammpumep, pu MTOJITOTOBKE
BU/ICOpETIOpTaXKa

«HeuHepiyaibpHple CHCTEMBI OTCYETa B
MOEH KU3HNY);

— o0o0mare W  CHCTEMaTH3UpPOBATH
nH}opManuio (Harpumep, Ipyu MOJArOTOBKE
noknana «Cuibl WHEpPUMHM: TEXHHKa H
TIPUPOIAY);

— pPUMEHATb B3HAHUA K PELICHUIO
¢usndecknx  3amad  (BBIYHCIHTENHHBIX,
Ka4yeCTBEHHBIX, TpaHUUecKix) Ha YpOBHE
OIIEPHPOBAHHS CIIETYIOIMH
HHTEIUICKTyaIbHBIMU OTePALMSMH:

MMOHHUMaHKe, MPUMEHEHUE, aHAIN3, CHHTES,
OIIEHKa, 0000IIEHIE, CHCTEMATHA3AIUS

3aKoHBI COXpaHEHHSI B
MexaHuke (10 1)

Wmnynbe. 3aK0H COXpaHEHUS
umnyJibca. PeaktuBHas
cuia. YpaBHeHuUe
Memepckoro. PeakTuBHbIN
JBUTaTENb. Y CIEXU B
OCBOEHHMH KOCMHUYECKOTO
npoctpaHcTBa. Pabora cuisbl.
Momnocts. Kunernueckas
sHeprus. [loTeHnnansHas
SHEPrus. 3aKOH COXPaHEHHUs
SHEpPIruu B MEXaHUKE.
CTONIKHOBEHHUE YIPYTUX
L1apOB.

YMeHblLICHNE MEXaHUUECKON
SHEPIruM MoJl AeHCTBUEM

CHJI TPEHHUS.

Konmponvhuvie pabomei no
memam

«3aKOH COXpaHEHHUs
HMITYJIbCa»;

«MexaHnueckas padora,
MOIITHOCTb, SHEPTHUSY;
«3aKOH COXpaHEHHUs
MEXaHUUYECKOM dJHEPrun»

— V3MepsITh U BBIYUCIISTH UMITYJIbC TEJIa;
—  TPUMEHATh  3aKOH  COXPaHEHUs
UMITyJIbCa ISl BBIYUCIICHUS HM3MEHEHUI
CKOPOCTEH Tell IPH X B3aMMO/ICHCTBUY;
— H3MEpATh W BBIUUCIATH PadOTy CHI U
N3MECHEHHE KHHETHYECKOW SHEPTHH TeJa,;
— BBIYHCIIATH MOTCHIHAIBHYIO JHEPTHIO
TEJ B TPAaBUTAIIMOHHOM TIOJIC;

— OIpeAeNATh NMOTCHINATBHYIO HEPTHIO
yIpyronepopMHUPOBAHHOTO TENA;

—  TIPUMEHATh  3aKOH  COXPaHEHUs
MEXaHMYECKOM DSHEPruHM Il 3aMKHYTOM
CHCTEMBI B3aUMO/ICHCTBYIOLINX Tell;

— aHaJIM3MpoBaTh OaJaHC SHepruil B
CHCTEME TeJN, MKy KOTOPBIMH JIeHCTBYET
CHJIa TPEHHUS;

— 0000marh ¥ CHCTEMAaTH3UPOBATH
nHpopmanuio 1o Teme (Hampumep, INpH
MOJITOTOBKE CXEMBl «3aKOH COXpaHEHHS
AMIIYJIBCaY);

— OLeHMBaTh JocTmkeHus Poccum u
JPYrux CTpaH (HarmpuMmep, Npu MOJrOTOBKE
JOK/Iaja «OcBoeHne KOCMHYECKOTO
HPOCTPAHCTBA: ycIex, Hey/lauu,
HpPOTHO3bD» (B BHUJIE PETPOCIEKTHBHOTO
CpaBHMTENbHOrO  aHanuza Poccun u
3aMaJHbIX CTPaH));

— NIPOBOANTH TEPMUHOJIOTHYECKUN aHAIIH3
(HanpuMep, TpU  BBIIBICHWM  OOIIETO
MEXIY CIIEAYIOIIMHA TIOHATHSMH
«KOHCEPBBI» U «KOHCEPBATUBHBIE CHIIBI»);
— BBICTpaWBaTh YCTHYIO M IHCHMEHHYIO
KOMMYHHUKAIMN (manpumep, pu
HAIMCaHUH U MPE3CHTALUH 3cce «DHEPTHsL:
€CTh, YTOOBI JKHThb, HJIH KHTh, YTOOBI
€CTb»);

— TPUMEHSTh 3HAHUS K  PELICHUIO
¢busnyeckux  3amad  (BBIYMCIUTEIBHBIX,
Ka4yeCTBEHHBIX, TpaHUUecKnx) Ha YpOBHE
OTIEPUPOBAHUS CJICTYIOLTUMHU
MHTEIJICKTYaJIbHBIMU OTepaIysIMHu:
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MOHUMaHKE, MPUMEHEHHE,
aHalM3, CHUHTE3, OIIEHKa,
CHUCTEMATH3ALIVS

00001enue,

JBU:KeHUE TBePAbIX U
aedopmMupyeMbIX TeJl
(44)

AOCOMOTHO TBEP0E TETIO U
BUJIBI €TO JIBHKCHUSL.

LlenTp Macce TBEpIOrO TENA.
Teopema 0 ABMKEHUU
neHTpa Macc. OCHOBHOE
YpaBHCHUEC JUHAMUKU
BpallaTCJIbHOTO ABMKCHU A
TBEPJOTO Tela. 3aKOH
COXpaHCHHA MOMEHTa
HMMITyJIbCa

— IIpuMeHATh 3aKOH COXpaHEHHS MOMEHTa

HMITYJIBCa;
— JIOKa3bIBaTh, OINPAsCh Ha
SKCIEPUMEHT/TEOpHI0  (HampuMmep, IpH
JIOKa3aTeNbCTBE MOJICTBHBIX
NpeiCTaBICHU 00 aOCOJIOTHO TBEPAOM
Tene);

— BBIACTATH AHAJIOTHHM (HAmpuMep, NpH
CpaBHCHUHN BpamaTeJIbHOI'O u
NOCTYNAaTEIbHOTO TBEPIOTO TeNa);

—  HaxOAWTb  TPOSBICHUS  3aKOHOB

JUHAMHK{ BPAIaTeIbHOTO JBIDKEHHS Tela
B METAIIPEAMETHOM KOHTEKCTE (Hampumep,
IIPU  TPOCMOTPE  BHICOpPETNOpTaXka ¢
COPEBHOBAHMH 1O (PUTYPHOMY KaTaHHIO)

Crartuka (4 1)

VYcaoBust paBHOBECHS
TBeporo tena. MoMeHt
CHIIBL.

Lentp Tsaxectu. Bunpl
paBHOBECHS.
Konmponvnas paboma no
meme

«Cratukay

— CucremMaTi3upoBaTh HHHOPMALUIO
(HampuMep, IIpH MMOATOTOBKE JOKJIaAa
«PaBHOBecHE B KUBOU U HEXKUBOU
IPUPOAE»);

— MPUMEHSTh PU3NYECKUE PUHIIUIIBI B
HpeMETHOM, MEXIPEAMETHOM U
METaNpeIMEeTHOM KOHTEKCTaxX (HalpuMmep,
IIPY apryMEeHTallly IPUMEHUMOCTH
MIPUHINIIA MUHAMYMa HOTSHIIHATbHON
SHEPTUH IPH ONMCAHUY OBEICHHS JIIOEH,
IIPH IOJTOTOBKE (poTOaTHOOMAa
«PaBHOBecHe B MOCH KU3HNY);

— TPUMEHATH 3HAHUSI K PEUICHHUIO
¢dbusnyeckux  3amad  (BBIYHMCIUTEIBHBIX,
Ka4yeCTBEHHBIX, TpaduyuecKux) Ha YpOBHE
OTIepPUPOBAHUS CIEIYIOIINMU
UHTEJUIEKTyaTbHBIMU oTepanusiIMu:
NOHUMAaHKe, IPUMEHEHNE, aHallu3, CHHTE3,
OLICHKA, 0000I1IeHNe, CHCTEMATH3AINS
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Mexanuka
neopMHpYeMBbIX TeJ
(44)

Buner nedopmariuii TBEpIBIX
Ten. MexaHndeckue
CBOMCTBA TBEPJIbIX TEJI.
IInacTuuHOCTH

U XpynKocTh. J[aBieHue B
JKHJIKOCTAX M razax. 3aKoH
[Nackais. 3akoH ApxuMena.
I'maponunamuka.
JlamuHapHOE U TypOyJIEHTHOE
TeYeHUs. Y paBHEHUE
bepnynnu. [lonbemHuas cuna
Kpbllla camMoJIeTa.
Koumponvnas paboma no
meme

«MexaHn4eCcKHe CBOMCTBA
TBEPIBIX TEN. 3aKOH
[Mackans. 3akoH ApXuMena.

— BoenaTh 0COOEHHOCTH TBEPIBIX TEl,
JKHMIKOCTEH U Ta30B;
— OIIEPHPOBATH
BEITNYMHAMHU B
MEXIPEJAMETHOM M METanpeIMETHOM
KOHTEKCTaxX (HampuMep, 0OpH OMUCAHUH
mporecca MPOSKTHPOBAHUS  Pa3IUYHBIX
APXUTEKTYPHBIX COOPYKEHUH,
KHU3HEACATETHPHOCTH YEJIOBEKA);

— TeHepHpoBaTh HIEH B  00JacTH
(U3MYECKOTO IKCIEpHMEHTa (Hampumep,
JIOKa3aTh, 4YTO JABJIEHHE B KUIKOCTH
MPSIMO  TIPOTIOPIIMOHANILHO BBICOTE CTOJI0A
KUIKOCTH);

— MPOBONUTH TEPMUHONIOTHUECKHUN aHAH3
(HanpuMep, BBISICHEHHE CMBbICIa TEPMHUHA
«apajiokc», BBISBICHHE OOIIET0 MEXIy
JaAMUHAPUSAMHE U JTAMUHAPHBIM TEUCHHEM );
—  BBUIBISITH  B3aWMOCBSI3H  MEXIY
Hay‘-IHI)IMI/I OTKpI)ITI/IHMI/I, pa3BI/ITI/IeM
TeXHOHOFI/Ieﬁ u JII0JbMU, y‘-IaCTByIOHII/IMI/I B
9THX  Tporeccax  (Hampumep, npu
MOArOTOBKE A0KiIana «Pa3surue aBuanyy B
Poccum u 3a  pyOexxoM:  ydeHble,
KOHCTPYKTOPBI, TEXHOJIOTUI»);

— TpPUMEHSTh 3HAHUS K  PELICHUIO
¢usnueckux  3a7a4  (BBIYHCIUTEIBHBIX,
Ka4eCTBEHHBIX, IpaQuvyecKux) Ha YpOBHE
OTIEPUPOBAHHSI CIIETYFOLIMHU
HHTEIJICKTYa IbHBIMU oTeparusIMu:
MMOHUMaHKE, PUMEHEHUE, aHAIN3, CHHTES,
OIIEHKa, 0000IIEHIE, CHCTEMATH3AIUS

(usmueckuMHu
MPEAMETHOM,

JlaGopaTopHbIii
npakTukyMm (12 u)

1. 3mepeHue yckopeHus
CBOOOIHOT'O MAJICHHUS C I10
MOIIIbI0 MaTEMaTHYECKOTO
MasiTHUKA.

2. VzyueHne BTOPOTO 3aKOHA
Herotona.

3. UccaenoBanue Mojienu
JIBYDKCHUS TEJa,
OpOIICHHOTO O] YTIIOM K
TOPH30HTY.

4. NzyueHue 3aKoHa
COXPaHEHUsI UMITYJIbCa TIPU CO
yAapEHUH CTaJbHBIX MIAPOB.
5. M3yuenue 3akoHa
COXpPaHEHUSI MEXaHUUECKOMN
SHEPTHUHU.

6. Usmepenue KII1J1
AIEKTPOABHUTATEIISI IIPH

IO THATHA

rpy3a

— H3smepsate  yckopeHune CBOOOIHOTO
nmaaceHusaA ¢ IIOMOIIBKO MAaTEMAaTUYCCKOI'O
MAasiITHUKA;

— HCCNeAoBaTh MPOSIBICHUS BTOPOTO
3akoHa HpioToHa;

— WCCIEeNoBaTh B3aUMOCBS3H  MEXIY
¢$u3nIecKuMI BEIIMYUHAMHU,
OIHUCHIBAIOLIUMHU JIBHJKEHHE Tena,

OpOIIEHHOTO MO/ YTJIOM K TOPH30HTY;

— HCCIIe/IOBAaTh YCIIOBHS  BBITIOJHEHUS
3aKOHa  COXPaHEHUs]  UMIIyJbca  IpH
COYJJapeHUH yIPYTUX IapOB;

— wm3mepats KIIJ] anextponsuratens npu
HOHSATHHU TPYy3a;

— MPEJCTaBISITh PE3yAbTaThl (PU3UUECKUX
U3MEpPEeHUl B pa3nMuHbBIX  (Qopmax
(Tabmunpl, rpaduKy, THATPaMMEL | Jp.);

— OICHUBAaTh JIOCTOBEPHOCTH JaHHBIX,
MOJTYYEHHBIX B (PU3MUECKOM IKCIIEPHMEHTE
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MoaexynspHas Pa3eutue @du3nKa U MEXaHHKa. — JleMoHCTpHpOBaThH IIOHUMAHHE
duzuxa. npeacTaBJieHUl 0 Tennoseie siBneHNsA. KpaTkuili | MexaHHYECKOH KapTHHBI MHpa (Hampumep,
Tepmoaunamuka (34 | mpupoae TemaoTsl (2 4) | O4YEPK Pa3BUTHS Mpyd  TOATOTOBKE  oOoOmaromed  u
y) IIPeICTaBICHNN CHCTEMATH3HUPYIOMmeH TaOmuIpl/ CcXembl/
0 TIPUPOJIE TEIIOBBIX pucynka «MexaHUCTHYECKass  KapTHHA
siBieHud. TepMoanHaMuka MHpa: PACIBET U KPax»);
1 MOJICKYJISIPHO- — BBICTPaNBAaTh MIICbMEHHYIO
KHHETUYEeCKast TEOPHsL. KOMMYHUKALHIO (Hanpumep, pu
HalMCaHUuH acce «PazBuTHe
MIPEACTaBICHUII O TPUPOJE TEIJIOBBIX
SIBTICHUIT)
OcHOBbI MOJIEKYAIPHO- | OCHOBHBIC TIOJIOKCHUS — BemonuaTe SKCIICPUMEHTEI,
KHHETHYeCKO# Teopun MOJIEKYJISIPHO-KHHETHIECKOH | 0OOCHOBBIBAOLIHE MOJIEKYJISIPHO-
(GR))] TeopuH. Macca MOJIeKyII. KHHETHYECKYIO TEOPHIO;
Moub. [TocrosiHHAs —  IIOHMMAaThb  B3aUMOCBS3b  MEXAY
Asorajpo. bpoyHosckoe CTPOCHUEM ra3o00pa3HbIX, KHUIKHX,
nBrokeHne. Cubl TBEPABIX TeNn u bu3nYecKuMu
BSaHMOZlefICTBHH napaMeTpaMu, OIIMCBIBAIOMIMMHU JTaHHBIC
Mmouiekyn. CTpoeHue COCTOSTHUS;

ra3000pa3HbIX, KUJAKHX U
TBEPIBIX TEIL.

Konmponvnas paboma no
meme

«OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJIAPHO-KHHETHYECKOM
Teopru. Macca u pa3Mepsl
MOJICKYID)

— OMepHUPOBATh PUIUUCCKUMHU MTOHATUAMHU/
npoueccamy/ SBJICHUSIMH B TIPEIMETHOM,
MEXIPEJAMETHOM M METanpeIMETHOM
KOHTEKCTaX (HanpuMep, P HAXOXKICHUH B
XYIOKECTBEHHOW JIMTEpaType OMUCAHUS
OpPOYHOBCKOTO JIBM)KEHHS, MPHU H3Y4YCHHU
BIIHSTHUSI

OpOYHOBCKOTO  JIBWJKEHHsST Ha  padoTy
Pa3MYHBIX U3MEPUTEIBHBIX IPHOOPOB);

— TpUMEHATh 3HAHUS K  PEIICHUIO
¢usnyeckux  3amgad  (BBIYMCIUTEIBHBIX,
Ka4yeCTBEHHBIX, I'pauyecKkux) Ha YpOBHE
OTIEPUPOBAHUS CIIETYFOLTUMU
HHTEJJIEKTYaIbHBIMU oTeparusIMHu:
[MOHUMaHKE, MPUMEHEHUE, aHAIN3, CHHTE3,
OLIEHKa, 0000IIIeHIEe, CHCTEMATH3AIINS

Temneparypa. 'azoBbie
3aKOHBI (6 1)

CocrosiHue
MaKPOCKOTIMYECKHX TEN B
TEPMOINHAMUKE.
Temneparypa. TemnoBoe
paBHOBecue. PaBHOBeCHbIE
(oOpatumeie) u
HEpaBHOBECHBIE
(reobpaTumbIe)

npotiecchl. ['a30Bble 3aKOHBI.
Wneansuelii ra3. AGcoroTHas
Temreparypa. Y paBHEHUE
COCTOSIHUS HICalTbHOTO Ta3a.
l"azoBriit TEpMOMETD.
[IpumeneHme Ta30B B
TEXHUKE

— HaxoauTs napameTpsl BelecTsa B
ra3000pa3HOM COCTOSTHUYM Ha OCHOBaHHHU
HCIIOB30BaHMs YPABHEHHUS COCTOSHHS
UJIealbHOTO ra3a;

— ONpeAeNsThH apaMeTphl BEIECTBA B
ra3000pa3HOM COCTOSHHH U MPOUCXOAAIINE
nporiecch o rpadukam 3asucumoctd P(T),
Vv(T), p(V);

— HCCIIEI0BATh SKCIEPHUMEHTAIBHO
sasucumoctu P(T), V(T), p(V);

— 0000m1aTh ¥ CUCTEMATH3HPOBATH
uH(pOpMaLUIO (HATIpUMep, IIPH ITOATOTOBKE
npeseHTauui «TeMnepaTypHble Kb
BUJIBI, 0COOCHHOCTHY, «IIpuMeHeHne

ra3oB B TEXHHKE»);

— BECTH JIMAJIOT, BBICITYILIUBATH MHEHUE
OIIIOHEHTA, Y4aCTBOBATh B IUCKYCCHUH,
OTKPBITO BBIPAXKATh U OTCTAUBAThH CBOIO
TOYKY 3peHHs (HalpHMep, PH HOATOTOBKE
U yyacTuu B nuckyccuu «J1. 1.
Mennenees:

XMMUK WIH GU3HK?»)
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MoJexkyasipHo-
KHHeTHYecKas Teopusi
uaeajabHOro raza (5 1)

CucTeMBI ¢ OOJIBIIUM YHUCIOM
YaCTHUI] ¥ 3aKOHBI MECXaHUKH.
WneanwHeblii ras B
MOJIEKYJISIPHO-KUHETHUECKON
teoprn. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHUECKON
teopuu. Temnepatypa —
Mepa cpeaHel KWHETUYECKOU
sHepruu. Pacnpenenenue
Makcseia.

M3mepenue ckopocteit
MOJIEKyYJ raza. BHyTpeHHss
SHEPTUs UACaTHLHOTrO rasa.
Koumponvnas paboma no
meme

«["a30BBIC 3aKOHBI.
MouneKkyaspHO-KUHETHYECKAsI
TEopusl UACAITBLHOIO raza»

— Pewats 3amaunm ¢
OCHOBHOTO  ypaBHEHHS
KHHETUYECKON TEOpHUH;

—  OOBACHATH €  TOYKH
CTaTUCTHYECKON ¢bu3nKn
TEPMOJANHAMHUYIECCKHX ITapaMeTPOB;
—  HHTEPIPETHPOBATH  TPadUUECKYIO
nHpopManuio, OTHCBIBAOIIYIO
pactipeneneHre MakcBesuia;

— TIOJTb30BATHCS Pa3IHYHBIMU
rpad)M4eCKUMHU  CpeJCTBaMU  00pabOTKH
nHdopManuu (Hanpumep, npu
n300paKEHUN IIKAIBl CKOPOCTEH B KHBOM
U HEXXKUBOU

MPUMCHCHUCM
MOJIEKYJISIPHO-

3peHUS
CMBICIT

TIPUPOLE);

— OIIepUPOBATD TEepMHHAMH B
MPEIMETHOM, MEXIIPEAMETHOM u
MeTanpeAMEeTHOM KOHTEKCTaX (HalpuMep,
«CTETICHB CBOOOIBI, «hyHKIHS
COCTOSIHUSY);

— TpHUMEHATh 3HAHUS K PELICHUIO

¢dusnyeckux 3anau

(BBIYMCIIMTEIBHBIX, KAYCCTBEHHBIX,
rpad)MUecKnx) Ha yPOBHE ONCPUPOBAHUS
CIIEIYIOLIMMH UHTEIUICKTYaIbHBIMU
orepanusaMu: TOHUMaHKE, IPUMECHEHHE,
aHaJIN3, CUHTE3, OLIEHKA, 00001IEHNE,
CUCTEMATH3AIIVS

3aKkoHbI
TepMOTUHAMHKH (5 1)

Pabora B TepMormHAMUKE.
KomnngecTBo TEIIOTHI.
BryTpeHsss sHEpTHUsL.
IlepBbiii 3aK0H
TEPMOINHAMUKH.
TemnnoeMKoCTH ra3oB IIpu
HOCTOSIHHOM 00BeMe

U TIOCTOSTHHOM JIaBJICHUH.
AnuabaTHBIN mporiecc.
HeobpatumocTs mporeccos B
npupoae. Bropoii 3akon
TEPMOIUHAMUKH.
CraTtucTudeckoe
HCTOJIKOBaHUE HE
00paTUMOCTH MPOIIECCOB B
npupoze. Temnossie
JIBHUTATEIN. MakcuManbHbBIN
KIIJ] TeruioBbIX ABUTATENEH.
Koumpoavnas paboma no
meme

«OCHOBBI TEPMOAHHAMHUKI

— U3MepsATh KOJHMYECTBO TEIUIOTHl B
nporeccax TeIonepeaau;

— pPacCYMTHIBaTh KOJHMYECTBO TEILIOTH,
Heo0xoaumoe JUIs OCYILIECTBIICHUS
npolecca ¢ Teronepenadei;

— PpacCUUTBIBATH KOJIMYCCTBO TCILJIOTHI,
Heo0xoaumoe JUIs OCYILIECTBIICHUS
mpolecca IepexoJa BellecTBa U3 OXHOH
(assbl B Ipyryio;

— paccuMTHIBaTh W3MEHEHHE BHYTpPECHHEH

SHEPTUH Tel, pabory u
TIepeIaHHOE/TIOYIEHHOE KOJINYECTBO
TEIJIOTBl C  HCIHOJB30BaHUEM  IIEPBOTO

3aKOHa TEPMOJNHAMHKY;
— paccuuThIBaTh PaboTy, COBEPIICHHYIO
ra3om/Haj ra3om, no rpaduky
sasucumoctu p(V);

— BBIUHCIATH PabOTy ra3a, COBEPUICHHYIO
Ipru UBMCHCHHUU COCTOAHHUSA 11O 3aMKHYTOMY

UKITY;
— paccuutbiBaTh KITJ[ TerioBoi MammHel;
—  OOBACHATP TNPHUHIOUNBI  JICUCTBHUSL

TETJIOBBIX/XOJIOIUIIbHBIX MAIIKH;

— 000011aTh U CHCTEMATH3UPOBATh 3HAHUS
(Hammpumep, npu COTaCOBaHUU
HEBO3MOXHOCTH CO3/IaHus BEYHOTO
ABUTATCIIA C MECIUITMHCKNMH
HUCCJICO0OBAHUAMMU, HalpaBJICHHbBIMHU Ha
YBEJIIMYCHUE TIPOJO/DKUTCIBHOCTH KU3HU
YeJI0OBEKa);

— MOJETHPOBATh (HAIPUMEp, HAXOXKACHUE
YCIIOBUM, IpU  KOTOPBIX  peEaJbHbIE
MPOIECCHl MOKHO CUUTATH IHA0ATHBIMHU);
— OOBJACHATH TMOHATUS B TPEAMETHOM U
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MCKIPECAMETHOM KOHTEKCTax (HaHpI/IMCp,

«BEPOSATHOCTD MAaKpOCKOIINYECKOT0
COCTOSTHHS) u «MaTeMaTHyecKas
BEPOSTHOCTBY);

— TIPOBOJHTb CHCTEMHO-

WHPOPMALMOHHBIA aHANH3 (HAIIpUMeEp, MIPH
MOATOTOBKE  AHAIUTHYECKOTO  JOKJIajga
«TenyoBele  nBUraTeNy,  OKpYXKaromas
cpena, 310pOBbE YETIOBEKa»);

— JIEMOHCTPHPOBATH MO3UTHBHOE
OTHOIIICHHE K MO3HABATEIBHBIM LEHHOCTSIM
Ha TpuMepe  (U3UYECKHX  OTKPBITHH
(HanpuMep, TPH TMOJITOTOBKE HCKYCCHH,
OIINPAsICh Ha OTeYeCTBEHHBIN u
3apyOexHBIl  ombIT, «Kakme mpormeccs
SABIAIOTCA B HacTosAllee BpeMs Ooiee
3¢ (GEeKTUBHBIMHI “OT HAYYHBIX OTKPBITHH K
TEXHOJIOTHSIM~® WM “OT TEXHOJIOTHH K
HAYYIHBIM OTKPBITHIM?%);

— BBIJIENIATD MPOOJIEMBI, 33/1a41 HA OCHOBE

CHUCTEMHO-HH()OPMAITHOHHOTO aHaau3a
(mampuMep, TPU MOATOTOBKE MPE3CHTAIHH
«Baxneimas TEeXHHUYECKAs 3ajaya,

pemiaemasi B HacTosiee BpeMs B Poccumy);
— T[PUMEHATh 3HAHUSA K  PEIICHUIO
¢usnueckux  3amad  (BBIYMCIHTENBHBIX,
KaueCTBEHHBIX, TPa@UIECKUX) Ha YpPOBHE
OTIepUPOBAHHUS CITETYFOTITMH
HHTEIUIEKTYATbHBIMA OTIePAITHSIMH:
MOHWMaHKe, TPUMEHEHNE, aHaln3, CHHTES,
OIIEHKa, 0000IIEHIE, CHCTEMATHA3AIUS

B3aumHuble
npeBpaleHust
JKMAKOCTel U razos (3

1)

PaBHOBecue mexnay
JKUJKOCTBIO U Ia30M.
HacpllenHnsie napsl.
M30Tepmbl peanbHOro rasa.
Kpurndeckas

temueparypa. Kpuruueckoe
cocrosnue. Kunenue.
Cxxnxenue razoB. BiaxxHoctb
BO37yXa

— OOBSICHIATH MPOLECCHl B3aMMOIEPEX0/1a
pa3nuuHbIX (as;

— M3MEpATH BIAXKHOCTh BO3/YXa;

—  OOBsCHATH, Kakue  (U3HYECKUe

OPUHLUIIBI  TOJOXKEHBI B OCHOBY
Ppas3nYHbIX YCTPOWCTB (Hanpumep,
MOATOTOBHTb JIOKJIaJ 0
OMOKIMMATH3aTOope); — MIPOBOIUTH
JOMaIlIHHe/ KO HbIE ¢buznueckue

WCCIIeIOBaHMs (HAampuMep, TpH IIOHCKE
orBeTa Ha Bompoc: «MoOXHO I B
JOMaITHUX YCIIOBHAX MOJY4YHUTh
HACBIIEHHBIHN ap?»);

— BBICTPaMBaTh MTUCbMEHHYIO
KOMMYHUKAIIUIO (Hanpumep, npu
Hanucanuu scce «Kak BIaXHOCTh BO3IyXa
BIIMSIET Ha KHU3HEAEATEIHOCTh
YeJoBeKa?y)
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IloBepxHOCTHOE
HATSKEHUE B
skuaKocTsax (3 1)

MornekyJsipHast KapTHHA
TTOBEPXHOCTHOTO CIIOSL.
IToBepxHOCTHAs SHEPTHUS.
Cuita moBepXHOCTHOTO
HaTsDKeHMsE. CMadnBaHUE.
KamunmspHsie sBieHUS

— OOBACHITH IpoUECChI, MPOUCXOIAIINC B
TTOBECPXHOCTHOM CJIOC KHUIAKOCTH,

— JIOKa3bIBATh HpSIMYIO
TIPOTIOPIIMOHAIBHYIO 3aBUCHMOCTb
MOBEPXHOCTHOM 3HEPIMH OT  IUIOLIAIH
TIOBEPXHOCTH KHUIKOCTH;

— HAaxOAWTb AHAJIOTHH U  Pa3lIUdus
(HampuMep,  «MEHHCK  JKHAKOCTH» U

«MEHHCK B aHATOMUW);

— BBICTPaMBaTh YCTHYIO KOMMYHHUKAIIUIO
(HampuMep, TpU TMOATOTOBKE JOKJIaja
«CMaunBaHue: 3HaYCHUE B
MIPOMBIIIUICHHOCTH, OBITY, IIPUPOE»)

Teepable Te1a U UX
NpeBpallieHne B
KMAKOCTH (3 )

Kpucrannuueckue tena.
Kpucrannuueckas pemierka.
Awmopdousie Tena. XKuakne
KpHUCTAIITBL. JeeKTsl B
kpuctaiuiax. O0bsicHeHHE
MEXAHUYECKUX CBOKCTB
TBEPABIX TCJI HA OCHOBC
MOJIEKYJISIPHO-KMHETHUECKOM
teopuu. [InaBnenve u
oTBepAeBanue. V3menenue
o0beMa Tela IpH IUIABICHUH
U oTBepAeBaHUU. TpoiiHas
TOYKA

— OOBACHATh KPUCTALITHIECKOE CTPOCHUE
TBEPIOTO Tea;

— 0000marh ¥ CHCTEMAaTH3WPOBATH
nH(pOpMALKIO O CBOMCTBAX KPUCTAIJIOB B
MPEIMETHOM, MEKIIPEIMETHOM u

MeTanpeIMEeTHOM KOHTEKCTax (Hampumep,
Ipyu BBIABJICHUU O6IIICI‘O u pa3jMiIHOIo B
CIIEYIOUIMX KAaTeropHusax: MOJUMOPHHU3M
KPHUCTAJUIOB, HONMUMOpGU3M B OHOJIOTHH,
HOMMMOP(U3M KOMIBIOTEPHBIX BUPYCOB);
— OOBSCHATH M3MEHEHHE 00beMa Tela Mpu
IUIABJICHUH ¥ OTBEPJCBAHUU; — MPOBOIHTb
CHCTEMHO-MH(POPMALOHHbII aHATN3
(Hampumep, TpH TOATOTOBKE JIOKJIana
«Jlucnoxanuu: Kpuctatorpadus,
reorpadusi, BOGHHOE J€JI0, MEIULINHAY);

— aHaIu3MpOBaTh BIMSHHUE MPOLIECCOB
IUTaBJICHUA JibJda W KpUCTAJIM3alluU BOJBL
Ha OKpPY’KalOIyI0 Cpeny;

— OLICHUBATh BKJIAJ] POCCUICKUX YUYECHBIX B
pasButue Qusnyeckod Hayku (Hampumep,
NP NOATOTOBKE J0KIaa «[lepcrekTHBHBIE
HAIPaBJICHUsI W WCCIICIOBAHUS CTPYKTYPBI

TBEPIIOTO Tena (ma MaTepuane
OTEYECTBEHHBIX u 3apyOeIKHBIX

HCTOYHUKOB)»)
TensioBoe pacmupenne | TemnoBoe pacHIMpeHUe Tel. — OOBSCHATP MEXaHW3MBI TEIJIOBOTO
TBePABbIX M KUAKHX TeJ | TemnoBoe nuHENHHOE JHMHEHHOTO 1 00BEMHOTO PaCIIUPEHUS TET;
(29) pacunpenue. Temiosoe — JI0Ka3bIBaTh 3KCHEPUMEHTAIBHO
00BeMHOE paciupeHne. YUeT | 3aBUCHMOCTh O0beMa TBEpABIX Teld OT

Y MCTIOJIH30BAHKE TETIOBOTO TEeMIIEPATYPHI;
pacliupeHUs TEJI B TCXHUKE —_— AHAJIM3UPOBATH BIINSAHUC SABJICHUS
TETUIOBOTO PACIIMPEHMS TEl HAa Pa3IMYHBIE
chepbl  (HampuMmep, TpPU  MOATOTOBKE

noknana «TermmoBoe pacIupeHne Tel: y4eT
1 VICTIONTb30BAHUE B TEXHUKEY);

— ¢opMynHpOBaTh LENb WCCICIOBAHUS,
BBIIBUTATh TUIOTE3Bl, HAXOAWUTh CPEICTBA
JIOKa3aTeNbCTBa/ONPOBEPKEHUS nx
(HammpuMep, IpU TIOMCKE OTBETa Ha

Bompoc: «CBOWCTBEHHO I  YEJIOBEKY
TEIJIOBOE pacimpeHune?»)
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JlaGopaTopHbIii
NMPAKTUKYM (8 1)

1. OnbITHAs IpOBEpKa 3aKOHA
I'eii—JIroccaxa.

2. Onpenenenue MpoIeHTHOTO
COoepKaHUs

BJIary B MOKPOM CHETE.

3. U3yueHue pacnpenencHus
MOJIEKYJI HJI€aTbHOTO

ras3a 1o CKOpoCTsSIM
(xoMIIBIOTEpHOE
MOJIETTUPOBAHUE).

4. Nzyuyenue uaeanbHOM
TeryIoBoi MarmHel KapHo
(KoMIIBIOTEpHOE
MOJICTTHPOBAHUE).

5. U3yuenue TeninoBoro
B3aMMOJIEHCTBHSA
(KoMITBIOTEpHOE
MOJICTTHPOBAHUE).

6. U3mepenue Moayst
yOpYyrocT (MOIyJIs

IOHra) pe3uHsl.

7. U3mepeHue
TeMIepaTypHOTro

K03 duLKeHTa JTUHEIHHOTO
pacIIupeHust TBEPBIX Tel.
8. Onpenenenue
KOd(ppHUIIIEeHTA
TIOBEPXHOCTHOTO HATSXKCHUS
KHUIKOCTH

— JlokasbiBaTh BBHITIOJIHEHUE 3aKoHa [ eii-
JIroccaka;

— HaXOAWTh TPOIEHTHOE COJNEpKaHuE
BJIATH B MOKPOM CHETE;

— HcCeIenoBaTh «popMy» pacrpenereHus
MOJIEKYJT HICATFHOTO Ta3a IO CKOPOCTSIM;

— HCCIIEIOBAaTh CBOMCTBA HEAJIbHOM
TEIJIOBOI MaIlIMHbI,
— HCCIENOBaTh MEXaHHW3M TEIUIOBOTO
B3aMMOJICHCTBHS,

— pacCCUUThIBATHL MOAYJIb FOnra PE3UHLI,
OIrpadCh Ha SKCIICPUMCHTAJIbHBIC TaHHBIC,

— HU3MepSTh TEeMIIepaTypPHBII
KOX(QQHUIUEHT JHHEHHOTO paCHIMpEHUS
TBEPIBIX Tell;

— OTIpeNeNATh K03 punneHT

TIOBEPXHOCTHOTO HATSXKECHUSI KHUIKOCTH;
— TIPEICTaBIIATh PE3yIbTAaThl (PU3UUECKUX
W3MEpEHNH B pasAMYHBIX  (opmax
(TaGumuiel, rpadUKH, THATPAMMBIL U JIP. );
— OIIGHUBAaTh JOCTOBEPHOCTh IaHHBIX,
MOJTYYEHHBIX B (PU3MYECKOM HKCIIEPUMEHTE

Daexrpogunamuka(34

4)

Beenenne (2 4)

PoJIb 371€KTPOMAarHUTHBIX CHIT
B IIPUPOJIC M TEXHHUKE.
OnexTpuuecKuii 3apsaa u
9JIEMEHTAPHBIC YaCTUIIBI

— OmnepupoBats HHpOPMaNNEH/3HAHIIMHI
B IPEAMETHOM, MEXIPEAMETHOM H
MeTanpeIMeTHOM KOHTEKCTaxX (Hampumep,
TIPEACTaBUTh B BUJIE CXEMBbI/PUCYHKA

B3aMMOCBA3b HOHSITI/Iﬁ, UMCIOIIUX
OTHOIICHUC K IIOHATHUIO
(OQJICKTPOMArHuTHOC TIIOJIC», OIPCACIUTD

coOwITHEe B ucTopuu Poccuu, cpaBHUMOE C
OTKpBITHEM MakcBeaoM 3aKOHOB
AIEKTPOIMHAMUKH);

— DOKCIEPUMEHTAIBHO JOKa3blBaTh, 4YTO
3JIEKTPUYECKUN 3apan onpezenser
HUHTCHCUBHOCTH 3J'IeKTp0MaFHI/ITHI>IX
B3aUMOJIEMCTBUH

aekrpocratuxa (16 4)

DnexTpusarys Tei. 3aKoH
Kynona. Enuaunst
AJIEKTPUYECKOTO 3apsiia.
Bsaumoericteue
HEMNOJIBUYKHBIX
SJIEKTPUUYECKUX 3apsI0B
BHYTPHU OJTHOPOJHOTO
nudiekTpuka. OneHka
npejesna NpOYHOCTH U MOJYJIS
FOHra MOHHBIX KPUCTAIIIIOB.
bimskoneicTBrue u geiicTeue
Ha PACCTOSTHUH.
DneKTpuuecKoe moJe.
HampsokeHHOCTD
AJIEKTPUIECKOTO

nosist. [Tpunumn
Cynepno3uuu nosen. Jinnuu
HaIpPsHKEHHOCTH

— OOBSICHATh MEXaHU3M DJJIEKTPU3AIUU
TelI,

— WCI0JIb30BaTh NMUMPOBYIO TEXHUKY MPH
MPOBEACHUN (PU3MUCCKUX HKCICPUMCHTOB
(mammpumep, MIPEICTaBUTh B BUJIE
(dotooTdeTa crocoObl AIIEKTPHU3ALUU TeT,
anpoOMpPOBaHHEIE B JOMAITHUX/IIKOIHHBIX

YCIIOBHSAX);

— 3anuchIBaTh 3aK0H KyiioHa B BEKTOPHOM
BHJIE;

— BBIYUCIIATH CHUJIBbI BSaHMOHCﬁCTBHH
TOYCYHBIX 3ap$[}1013;

— BBIYUCIIATH Hal'[pf{)KCHHOCTB
3JIEKTPOCTATHIECKOTO 1OJIst
OJHOT'O/HECKOJIBKHUX TOYEYHBIX
ANEKTPUUYECKUX 3aPS/IO0B;

— BBIYHMCIISATH ITOTEHI[HAA
AIEKTPOCTATUIECKOTO OIS oaHOro/
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AIEKTPUUECKOTO MOJSL.
Teopema ["aycca.

ITone 3apsxeHHOM
IUTOCKOCTH, C(ephl U Imapa.
IIpoBogHuku B
AIEKTPOCTATUIECKOM IIOJIE.
Jusnextpuxu

B JIEKTPOCTATUUECKOM MOJIE.
[Mosnsipu3zanust JUAIEKTPUKOB.
[oreHnuanbHOCTH
AEKTPOCTATUYECKOTO MOJIS.
[TorenuuanbHas SHEPTUS
3apsa B OJJHOPOJAHOM
AIEKTPHYECKOM TIOJIE.
DOHeprus B3anMOoIeHCTBHSA
TOYETHBIX

3apsanoB. [lotenuuan
AIEKTPOCTATHIECKOTO ITOJIS H
Pa3HOCTH ITOTEHITHAJIOB.
CBsi3b MEXIY
HaNpsHKEHHOCTHIO
AEKTPOCTATUYECKOTO MOJIS U
Pa3HOCTHIO MTOTCHIIHAIIOB.
OKBUINOTEHI[UATbHbIE
moBepxHocTH. V3MepeHne
Pa3HOCTH MMOTEHINAJIOB.
DKcIeprUMeHTaTbHOE
OTIpeIeIICHUE AIIEMEHTAPHOTO
AIEKTPHUYECKOTO 3apsia.
DJeKTpUUecKasi eMKOCTb.
Konnencaropsl. EMkxocTh
IUIOCKOTO KOHJIGHCATOPA.
Paznuunble TUIBI
KoHieHcaTopoB. CoeTuHEHHS
KOHJICHCATOPOB. DHEpPrus
3apsKEHHBIX KOH/IGHCATOPOB
Y TIPOBOIHUKOB. [IpMeHeHMs
KOHJICHCATOPOB.
Koumponvnas paboma no
meme

«DNEKTPOCTATUKAY

HECKOJIbKUX
3apsII0B;
— U3MEpSITh Pa3HOCTh MOTCHIHAIOB;

— H3MEpATh OJHEPrHI0 OIEKTPUYECKOTO
OJISE 3aPSDKEHHOTO KOHICHCATOPa;

— BBIYHCIIATH DHEPIHIO SIEKTPUYECKOTO
OJISE 3aPSDKEHHOTO KOHICHCATOPA,;

— cobnrogath TpeOOBaHUS  TEXHHKH
0e30macHOCTH npu pabore c
3NIEKTPUICCKUMHE TPHOOpaMHu;

— BIIAJIETh CHOCOOAMM OKa3aHWs MEPBOH
MOMOIIM TPH TPaBMax, CBA3aHHBIX C

TOYCUYHBIX SJICKTPUICCKUX

ANEKTPHYCCKUM 1a00paTOPHBIM
o0opynoBaHUEM u OBITOBBIMH
ANEKTPUUECKUMHU YCTPOHCTBAMHU;

—  TCHepUpoBaTh  HIeH  (HAmpumep,
MpeUIOKUTE  CHocoO(BI), Kak chenaTh
CHJIOBBIC JIMHUM DJICKTPUYECKOTO OIS
«BHIUMBIMHY);

— OOBACHATH CMBICI MCTOAOJIOTHYCCKHUX
TEPMUHOB (HallpuMep, IOYeMy Teopema

l'aycca  sBisercs  TeopeMoil, a  He
(hopMyIIOi HITH 3aKOHOM);
— MPOBOAUTH TeopeTHyecKoe

uccieoBanne (Hanpumep, «UTo cBA3bIBaeT
TEPMUHBI «TEJ0» M «TEJCCHBIH Yroi,
«CTEpAUan» H «CTEPEOMETPHSIN?»);

— KIIaCCH()UITUPOBATH O0OBEKTHI
(mammpumep, Kakoi(ue) TpHU3HAK(M)
OJI0KEH(BI) B OCHOBY KJIaCCH(PHUKAIINU
JIMAJIEKTPUKOB Ha MOJISIPHBIE u
HEMOJISIPHBIE, CYLIECTBYIOT JIM  JpyrHe
KJIacCU(UKAIMK TUICKTPUKOB,
MOCTPOCHHBIE HAa UHBIX NMPHU3HAKAX);

— BBICTpPauWBaTh CBOIO 00pa3oBaTEIbHYIO
TPaeKTOPHIO ITPH OCBOCHUHU ONPE/ICIICHHOTO
Omoka (huzmgaeckoit HHpOpMAIUN
(mammpumep, MIPOCMOTPEB 0Z01371
«CerHeTOdJICKTPUKH W MbE303JICKTPHKI
(http://tube.sfu-kras.ru/video/232),
BBIIMLINTE HOBBIE (HEM3BECTHBIC) HOHATHS,
B KakuxX paszziesniax (U3UKH Bbl C HUMHU
NO3HAKOMHTECH, KaKUMH HOBBIMHU
CIOKETaMH CJIeyeT JONOJHUTh JAHHBINA
GWIbM, Y4YUTBHIBasE IaTy €ro ChEeMKH —

19851.);

— JI0Ka3biBaTh (aKThl/yTBEPKACHHI B
MEXIPEAMETHOM KOHTEKCTE (Hampumep,
NPUBEINTE JI0Ka3aTebCTBa
«OOBACHUTENILHOW  CHIIBDY  (DPH3HYECKHX

METOJIOB HCCIICIOBAaHHSA B pse oOiacTei
OHOJIOTHH B XPOHOJIOTHIECKOM aCIICKTE);

— MIPOBO/UTD CHUCTEMHO-
vHGOPMAIMOHHBIA  aHaMM3  (HampuMep,
IIOATOTOBBTE I/ICTOpI/IKO-TeXHI/I‘IeCKI/Iﬁ
0030p «OBOJTIONINS TEXHOJIOTHH
MIPOU3BOJICTBA JIMDJIEKTPUUECKUX
MaTepHaJIOB JJIsi KOHJIEHCATOPOBY, JAaHHbIH
0030p TOIDKEH cojiepKaTh MH(DOPMAIIIO O

TOM, KakK pa3BUTHC TEXHOJIOTHH
IpOU3BOACTBA JAUDJICKTPUICCKUX
MaTepuaioB NOBJUAJIO Ha HU3MCHCHHC
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TEXHUYECKUX
KOHJICHCATOPOB);
— OpraHU30BBIBATH CBOIO JEATCIHLHOCTH
(HanpuMep, TpU  BBIMOJHEHHH TPOCKTA
«DNEKTPOEMKOCTh YETIOBEKAY);

— TpUMEHSTh 3HAHUS K  PELICHHUIO
¢usndecknx  3amad  (BBIYHCIUTEIBHBIX,
Ka4eCTBEHHBIX, IpapUIecKux) Ha YpOBHE
OTIEPUPOBAHHSI CIIETYFOLIIMMHU
HUHTEJJIEKTYaIbHBIMU oTeparusIMHu:
MMOHUMAaHKe, MPUMEHEHNE, aHAJIU3, CUHTE3,
OIlIeHKa, 0000IIeHNe, CHCTEMAaTH3alINs

XapaKTCpUCTUK

HocTostHHBIH
anekTpudeckuii Tok (16

4)

DJIEeKTPUUECKHUI TOK.
IInotHocTs ToKa. Cua Toka.
DJIeKTpUUecKoe ToJe
MIPOBOJTHUKA C TOKOM. 3aKOH
Owma Jyis1 ygacTKa ICIIH.
ComnpoTuBieHue NPoBOIHUKA.
3aBUCUMOCTD AJIEKTPUIECKOTO
COMPOTHUBIICHUS OT
TEMIICPaTyPhI.
CaepxnpoBoaumMocTb. Paborta
M MOIIIHOCTH TOKAa. 3aKOH
Jxoyns—IJlenna.
DNeKTpUUecKue

nenu. ITocaenoBarensHoe 1
mapajuielbHOe COCIMHEHS
IPOBOAHUKOB. M3MepeHue
CHJIBI TOKA,

HAMPSHKCHUS U
COMPOTHUBIICHUS.
OIEeKTPOABIKYIIAs

cuna. I'anpBaHMYECKHE
AJIEMEHTHI. AKKYMYIISTOPHL.
3axon OMa 1st HOJIHOM LIEIH.
3akon OMa i ydacTka LelH,
conepxamiero D/IC. Pabora u
MOIIHOCTH

TOKa Ha yJacTKe IIeTH,
conepxkamiem DJIC. Pacuer
CJIOKHBIX DJIEKTPHUCCKUX
LIeTICH.

Koumpoavnas paboma no
meme

«ITocTosTHHBII
ANEKTPHUYCCKHUIA TOK

— U3mepars cuiy TOKa, HaNpsDKEHHE,
MOIITHOCTh 3JIEKTPUIECKOTO TOKA;

— wmMepars OJIC w®  BHYTpeHHee
CONPOTHUBIICHUE HCTOYHHKA TOKA,;

— BBINOJHATH pacyeTbl CHIbI TOKA U
HaNpsDKEHWH Ha Y4acTKax JJIeKTPHYECKOM
LeTH;

— AaHaJIu3upoBaTb NOCNHU IMOCTOAHHOI'O
TOKa, cojepxainue ucTouHuk IJC;

— BCCTU JHaJIOr, BBICIYIIMBATbL MHEHUE
OIMOHEHTa, Y4YacTBOBaTb B JHCKYCCHH,
OTKPBHITO BBIPAXKaTh M OTCTaUBATh CBOIO
TOYKY 3peHHMs (HampuMmep, NpH MOATOTOBKE
u MIPOBECHUHT JIICKYCCUH
«[lonoxnuTenpHBIE W OTpPHULATEIBHBIC
CTOPOHBI ICUCTBUM 3JIEKTPUUECKOIO
TOKa»);

— MPOBOAMTH (U3MUECKOE HCCIEAOBAHUE
(HanpuMep, OKaXHUTE DKCIEPUMEHTAIBHO,
YTO CHJIa TOKAa B IPOBOJAHUKE HE 3aBUCUT OT
ero (hopMmbl);

—  BBUIBIATH  CMBICII TEPMHUHOB B
MIPEAMETHOM, MEXIIPEAMETHOM
u MeETanpeIMETHOM
(manpumep, «IUIOTHOCTH
«TUIOTHOCTD TOKa»,
HaCeJIeHHsI/3aCTPOHKI;
CONPOTHUBIICHUEY» U
COIIPOTHBIICHHUEY);

—  BBICTpauBaTh  CBOK  OyaylIyro
00pa3oBaTENbHYI0 TPACKTOPUIO B ACIEKTE
npo¢eCcCHOHATIBHOTO caMoOoIMpeeeHHs
(HanpuMep, Kakue Mpodeccuy CymecTBYIOT
U TOSABATCA B CBSA3M C pa3BUTHEM
CBEPXIPOBOJHUKOBBIX TEXHOJIOTHH; dTO
JIOJDKEH 3HaTh EKTPUK npu
MIPOCKTUPOBAHUH CXEMBI 3JIEKTPUYECKOH
TIPOBOAKH >KHJIOTO JIOMa/KBapTHPHI);

— TpuMeHATs mpaBuia Kupxroda mms
pacyeTa CIIOKHBIX IEKTPHUECKUX IIeTICH;
— IIPUMEHATH 3HaHUA K PECHICHUTIO
(bHSI/I‘IeCKI/IX 3aga4d (BBI‘-II/ICJ'[I/ITCJ'[BHBIX,
Ka4yeCTBEHHBIX, TPaQIECKUX) Ha

YpPOBHE OIIEpUPOBAHUA CIIEAYIOLIUMU
HMHTEIJIEKTYaIbHBIMU oTeparysIMu:
NIOHNMaHKe, NPUMEHEHNE, aHAJIN3, CHHTE3,
OLICHKa, 000011IeHNe, CHCTEMATH3aIINS

KOHTEKCTax
Tenay,
IJIOTHOCTH
«AJIEKTPUYECKOE
«TICUXOJIOTHYECKOE

35




JlaGopaTopHbIii
NMPAKTUKYM (8 1)

1. U3smepenue eMKocTu
KOHJIeHCAaTopa
OAINIMCTUYECKUM METOIOM.
2. I3amepeHue yenbHOro
COMNPOTHUBIICHUS TIPOBOJHUKA.
3. U3mepenne D/1C u
BHYTPEHHETO COTIPOTUBIICHHS
HCTOYHHKA TOKa.

4. Nzyyenue uenu
MIOCTOSTHHOTO TOKa,
cojeprKauen

SAC.

5. Cbopka u rpagyupoBKa
OMMeTpa.

6. Pacimpenue npenena
N3MEpEHUS
BOJIETMETpa/aMIiepMeTpa

— H3MepsTh eMKOCTh KOHJICHCATOPa;
HU3MEPATh YAENbHOE CONPOTHUBIICHHE
MIPOBOHUKA;
HU3MEPSThH
COIPOTHUBIICHHE
HCTOYHHKA TOKA,;
— HCCJIEIOBATh LEMb ITOCTOSHHOTO TOKA,
conepkamryro ucrounuk IJ1C;

— TpagyupoBaTh OMMETD;

— KOHCTPYHPOBATh BOJILTMETpP/aMIIEPMETP
C U3MEHEHHBIMH TIpeJieslaMy H3MEPEHHH;
— TPEJCTaBISITh PE3yAbTaThl (PU3UUECKUX
U3MEpeHni B pasaM4HBIX  (opmax
(Tabmumpl, rpaduKy, THArPaMMEL | Jp.);
OLICHWBATh JOCTOBEPHOCTh [JAHHBIX,
MIOJTYYEHHBIX B (PU3MUECKOM IKCIIEPUMEHTE

OJC wu

BHYTpPEHHEE

IHoBTOpEeHUe
(69)

[loBTOpEHUE paznenos:
«MexaHHKay,
«MonekynsapHas GU3UKa.
TepMmoanHamuka,
«DNeKTpOIMHAMUKAY»

11 knacc (170 gac

0B)

daexTpoauHamuka(32

1)

DJleKTPUYECKUH TOK B
Pa3IHYHBIX cCpenax
(10 v)

DnexTpuueckas
MPOBOJUMOCTD PA3IUYHBIX
BEIIIECTB.

OJeKTpOHHAs TPOBOIUMOCTH
MeTaiioB. CripaBeIMBOCTh
3akoHa OMa. DJeKTpuYecKuit
TOK B pacTBOpax

1 pacIuiaBax 3JIeKTPOJIUTOB.
3aKoH IIEKTPOIIN3A.
Texnnueckoe npuMeHeHne
JIEKTPOIIN3A. DIEKTPUUECKUN
TOK B ra3ax.
HecamocrosrenbHblil u
CaMOCTOSITEIIbHBIN pa3psiibl.
Paznuunble TUIIBI
CaMOCTOSTEITHHOTO

pa3psiaa ¥ uX TEXHUYECKOoe
IIPUMCEHEHHE.

[Tna3zma. DnekTpuyeckuii TOK
B BakyyMe. J{ByXaJIeKTpoJHas
JIEKTPOHHAS JIaMIIa — JHO/I.
TpexanexrpoaHast
9JIEKTPOHHAS JIAMIIa — TPHOJ.
OJIEeKTPOHHBIE ITYYKH.
DNeKTpOHHO-Ty4YeBast TpyoOKa.
DneKTpuIecKui

TOK B ITOJTYTIPOBOTHUKAX.
CoOcTBeHHAs U TPUMECHAS
IIEKTPOIIPOBOANMOCTD
TIOJTYIIPOBOTHUKOB. DJIEKTPOH

— OOBSCHATh MEXaHU3MBI AJIEKTPUUECKOM
NIPOBOJUMOCTH Pa3JINYHbIX BEILECTB;

— apryMeHTHPOBaTh TpaHUIIbI
IPUMEHUMOCTH 3aKOHa Owma; —
OIpeNIeTIATh TeMIIepaTypy HUTH
HaKaJIWBaHUS;

—  HU3MepATh  OJJICKTPUYECKHHA  3apsig
9JIEKTPOHA,;

— CHUMATh BOJIbT-aMIICPHYIO
XapaKTePUCTUKY THOJIa;

—  rnaccupunupoBaTh  HMHOOPMAIHIO
(mammpumep, cobepute u

HPOKNACCUPUINPYHTE BUACOKOIIIEKIIHNIO
MaTepHaJIOB, TIOCBAIIEHHBIX AIEKTPOIIN3Y);
OTIepPHPOBATH MOHSTUSAMH B
HpEeIMETHOM, MEKIPEIMETHOM u
MeETamnpeIMETHOM KOHTEKCTax (Harpumep,
HalUIINTE 3cce «OMHUCCHS 3JIEKTPOHOB H
JICHET»);

— cpaBHMBaTh MH(popManuio (Hampumep,
MOJITOTOBETE ~ CPaBHUTEIBHYIO  TaOJIHILy
«THUIBI  CaMOCTOSITEJIFHOTO  paspsiar,
BBIJICJTUTE KPUTEPHH, 110 KOTOPHIM BbI
CTPYKTYpHpYyeTe OJIOKH TaOJIHIIbI);
HCIIONIb30BaTh IM(PPOBYIO TEXHHUKY
(mampuMmep, moOAroTOBBTE  (OTOATHOOM
«CaMOCTOSTENHHBIN 1 HECAMOCTOSITENbHBIH
pa3pans»);
0000maTh
(Hanpumep,

nHpopMannio/3HaHUA
IpeJCTaBbTe B BHUJE
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HO-JIBIPOYHBIH nepexon (P—Nn-
epexon).
ITomynpoBOAHUKOBBIN JUOI.
Tpansucrop. TepMHUCTOPHI U
(hoTOpe3nCTOPHI.
Koumponvnas paboma no
meme

«DNEeKTpUIECKU TOK B
Pas3IMyUHBIX Cpeax»

Ta0bNuIpBl/CXeMbl/PUCYHKA HH(OpMALHUIO 110
TeMe «BUIbI 59JIEKTPOHHON SMUCCUUY);

— OpraHU30BBIBATH CBOIO JEATEIHLHOCTH
(HampuMep, NPHMHTE Y4acTHE B IPOCKTE

«Co3znanue BUPTYaJbHOTO My3est
npUOOPOB, CKOHCTPYHPOBAHHEIX Ha OCHOBE
AJIEKTPOHHO-ITy4eBOU TpyOKH,
MOJTYTPOBOJHUKOBBIX JINO/IOB,
TPaH3UCTOPOB, TEPMHUCTOPOB u
(OTOPE3UCTOPOBY);

— BECTU JUAJIOT, BBICTYIINBATh MHEHUE
ONIIOHEHTa, Yy4YyacTBOBaTb B JUCKYCCHH,
OTKpBITO BBIpaKaTb U OTCTaUBaTh CBOIO
TOYKY 3p€HHs (HampuMmep, NpHU MOATOTOBKE

u MPOBEICHUH JIICKYCCHH «Ot1
MOTYIPOBOJHUKOBBIX ~ TEXHOJIOTHH K
HAaHOTEXHOJOTUAM:  ONMH  INar Wik
NPOMAacTb»); —  BBICTPaWBaTh  CBOIO
OyayIryro 00pa3oBaTeIbHYIO TPACKTOPHIO B
acIeKTe po(hecCHOHATBLHOTO
CaMOOIIPEIEICHUS (mampumep, npu

MoJroToBKe Noknana «KpemHuesas nonnHa
u CKOJIKOBO: reorpagus,
HWHTEJUIEKTYyaJIbHBI  MOTeHnMan (JIoAn),
TEXHOJIOTUH; cobepure
¢boTo/BuacokoeKknu0 «KoMIploTepHast
ucropus B Poccumy);

— TpPUMCHATb 3HAHUA K PCIICHUIO
¢u3nueckux  3amad  (BBIYHMCIUTENBHBIX,
KaueCTBCHHBIX, TpaMYeCKHX) Ha YpPOBHE
OICpUpOBaHUA CJICAYIOIUMU
HUHTCJUICKTYaJIbHBIMH ornepanusaMu:
MOHUMaHKe, IPUMCHEHNE, aHaINu3, CHHTE3,
oILleHKa, 0000IIeHIE, CHCTEMATU3ALUS

MarnurHoe 1moJie ToKa
10 v)

MaruuTHble B3aUMOJICUCTBHS.
MaruauTHoOE 1oJje TO

KOB. BekTop MaruuTHOMI
UHIYKLHH.

[ToTOoK MarHUTHOM MHAYKLIUU.
JImHM MarauTHOM
HHAYKIUK. 3aKkoH bruo—
Capapa—Jlamnaca. 3akoH
Awmrnepa. CHUCTEMBI €TUHUIL
JIJISE MATHUTHBIX B3aUMO
neucrsuil. [Ipumenenust
3aKoHa AMIiepa.
OIeKTpOU3MEpHUTEIbHBIC
npubopsl. JlelicTBre
MarHMTHOTO ITOJIst

Ha ABWXKYyIIMiics 3apsn. Cuia
Jlopenua. [Ipumenenue

cuibl Jlopenua. Luknnueckuit
YCKOPUTEb.

Koumponvnas paboma no
meme

«MarsurtHoe IoJie TOKa»

— OnuceiBaTh AHAJIUTUYCCKHU )44
rpapu4ecKu MarHUTHOE T10JIE TOKa;

— COIIOCTABIIATD XapaKTePUCTUKU
9NIEKTPUYECKOTO U MAarHUTHOTO TIOJIeH;

—  JI0Ka3plBaTh  HEMOTCHUHUAILHOCTh
MarHuTHBIX CHIT;

— M3MEpPSITh HHAYKLHMIO MATHUTHOTO MOJIS;
— BBIYHCIATH CHJIBL, ACiCTBYIOLIME HA
MPOBOJHUK C TOKOM B MAaroHuTHOM I10JIE;

— BBIUHCJIATH CHIIBI, HeﬁCTByIOIHHe Ha

JJIEKTPUYECKUN  3apsil, JBUXKYLIUICS B
MarHMTHOM I10JI€;
—  OOBSCHATH  NPHUHIUN  JCHCTBUS
JIIEKTPOABUIATENS;

— CpaBHHMBaThb OOBEKTHI (HampuMmep, IO
KakiM KpUTEPHSIM MOXKHO COINOCTaBHTH
Teopemy ["aycca 1ist SJI€KTPHUECKOTO TOJIS
n 3akoH buo—CaBapa—/Jlamnaca s
MarHUTHOTO ITOJIs);

— KOHCTPYHPOBAaTh OOBEKTHI (HampHuMep,
CKOHCTPYUpYHTE  JEUCTBYIOUIMI  MakeT
YCKOPHTEIA);

— omepupoBaTh HH(POpMAIUeH/3HAHUIMHI
B TPEeAMETHOM H  MEXIPEIMETHOM
KOHTEKCTax (HampuMmep, KakuM o0pa3oMm
HCHONB3YIOTCS  Macc-CIeKTporpagel B
MOJIEKYJISIPHOH Ouonorun (oTBeET
TIPEACTAaBbTE B BUJIE NIPE3CHTALINH));
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— BECTH JMaJioT, BBICIYIINBaTh MHEHHE
OIMOHEHTA, Y4YacTBOBaTb B JHUCKYCCHH,
OTKPBHITO BBIPAXKaTh M OTCTAaUBATH CBOIO
TOYKY 3peHHs (HampuMmep, NpHu MOATOTOBKE
U TpoBeAeHMHM aAuMcKkyccuu — «bonbmoit
aJIpOHHBIHKOITA e (BAK):
SKOHOMMYECKUN MPOEKT, TEXHOJOTUUECKUI
MIPOEKT, HAYYHBII IPOEKT);

— MIPOBOUTH CUCTEMHO-
nH(OpPMaMOHHBIH aHanu3 (Harpumep, MpH
MOJIrOTOBKE JI0KIIa/ia «ParuannoHHble
nosica IJIaHeT»);

— TpUMEHATH 3HAHUS K PELICHUIO
¢usndecknx  3amad  (BBIYHCIUTEIBHBIX,
Ka4yeCTBEHHBIX, Tpa(HUUIecKNX) Ha YpOBHE
OTIEPUPOBAHUS CIICYFOLITIMHU
HMHTEIJIEKTYaIbHBIMU OTIepaIysIMHU:
MIOHNMaHNE, IPUMEHEHNE, aHAJIN3, CHHTE3,
OIIEHKa, 00001IeHE, CHCTEMATH3ALHS

JJIeKTPOMATHUTHAS
uHAYKIus (8 1)

OTtkpbiTHE
3JIEKTPOMArHUTHOU
unaykuuu. IIpasuiio
Jlenna. 3akoH
3JIEKTPOMArHUTHOU
uHayKuuu. Buxpe

BOE 3JIEKTPUUECKOE TOJIE.
OC unaykuuu B
JBUKYLIUXCS IPOBOJHUKAX.
WNHAyKIMOHHBIE TOKHU B
MAaCCUBHBIX IPOBOIHUKAX.
CaMOMHAYKLHS.
WHAYKTUBHOCTD. DHEPTHS
MarHUTHOTO IOJIS TOKA.
Koumponvnas paboma no
meme
«DNeKTpOMarHUTHas
WHIYKIIHS

— Hccnenosats SIBJICHHUC
9JIEKTPOMArHUTHON MHAYKIIHH;

— OOBSCHATH TPHUPOAY SBICHHA U
3aKOHOMEPHOCTHU 3JIEKTPOMAarHUTHOMN
WHTYKLUH;

— BBIYUCIISITH YHEPTHI0 MarHUTHOTO TOJIS;
—  OOBSCHATP  NpPUHOMO  JACHCTBUS
JIEKTPOJBHUIATEIIS; — OOBSCHATH MPUHIIUI
JNEUCTBHS  TEHEpaTopa  AICKTPHYECKOTO
TOKa;

— OOBSCHITH METOI0JIOTHIECKHUE
Kateropun  (Hampumep, COIIOCTABBTE
npaswio Jlenna u npunnun Jlelllatense—
BpayHa; Ha KaKiMX OCHOBaHUSX B (PU3UKE,
XMMUH, Ouonorun YTBEPIKIACHHUAM
NPUCBanuBaETCsI CTUTYJII» npaBua,
NpUHLUIA (aprymeHrtupyiite Ha
KOHKPETHBIX IpuMepax));

— (GOpMyIHpOBaTh JUYHOCTHO-3HAYHMBIC
LeTd TpH HM3yYeHWH OGU3MKH (Harpumep,
mpu HamucaHuu dcce  «Kak  menmaror
OTKpBITHUS JIFO/W (Ha PUMEPE OTKPHITUS
3aKOHa 3JIEKTPOMArHUTHOW MHIYKINN)?»);
—  cHUCTeMaTH3upoBaTh H  00001aTh
uHdopMalLuio/3HaHus  (Harmpumep,  Ipu
HOATOTOBKE JIOKJIana «DIEKTpOMarHuTHas
UHJYKIUS: OT 3aKOHA JI0 MPOMBIIUICHHOTO
IPUMEHEHUA»);

— TpUMEHSTh 3HAHUS K  PELICHUIO
¢usmyecknx  3amad  (BBIYMCINTEIBHBIX,
Ka4eCTBEHHBIX, I'paUyecKux) Ha YPOBHE
OTIEPUPOBAHUS CJICTYFOLITMU
HMHTEIJIEKTYaIbHBIMU oTepaIysIMHu:
MIOHNMaHKe, MPUMEHEHNE, aHAJIN3, CHHTE3,
OIICHKA, 0000IIeHIE, CHCTEMATHU3AIUS

MarauTHbI€ CBOMCTBA
BemecTBa (4 4)

MaruuTHas  ITPOHMIIAEMOCTb
— XapaKTepUCTHKA
MarHUTHBIX CBOWCTB BEIIECTB.
Tpu  wiacca  MarHUTHBIX
BemecTB. OOBsICHEHHWE TMapa-
U TMaMarHeTu3ma.

OcHOBHBIE CBONCTBA
(heppOMarHeTHKOB. 0

—  OObBACHATH Mar"HuTHBIE  CBOWCTBA
BEIIECTB;

— HaxXoJUTh BEUIECTBA C OMNpPeAeICHHBIMU
MAarHUTHBIMH ~ CBOMCTBaMH  (Hampumep,
cobepuTe KOJIJICKITUIO BEMIECTB C Pa3HBIMH
MarHUTHBIMHU CBOICTBAMU
(mapaMarseTukw, MaMarHeTHKH,
(eppoMarHeTukn));
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IpUpo/ie
(heppomaraeTuszma.
IIpumenenue

(heppOMarHeTHKOB.

— omnepupoBath HH(pOpManKeil/3HaHUIMU
B NPEIMETHOM, MEXIPEAMETHOM W
METanpeIMETHOM KOHTEKCTax (Hampumep,
IIpU TIOATOTOBKE Joknaga «lmcrepesuc B
¢usnke, OHOJOTHH,  COIMONOTHH H
9KOHOMHUKE: CYIIHOCTh U TPOSIBIICHHUEY);

—  CHCTeMaTH3upoBaTh M  0000mmaTh
HH(POPMALIUIO/3HAHUS (Hampumep,
nzobpazure IIEKTPOJMHAMHYECKYIO
KapTUHY MUpa (BO3MOKHO HCIIOJIb30BaHHE
KaKk KOMIBIOTEPHBIX IPOrpaMM, TaK M|
TPaAWIHOHHBIX CPEJCTB pHUCOBaHMUSI —
Kpacok, (ioMacTepoB, KapaHJIamed ¥ T.
IL));

— OICHWBATh BKJIAA OTCUYECTBEHHBIX
YUCHBIX B pa3BUTHE (HU3MUECKOM HAyKH
(HampuMep, OTMEThTE Ha TreorpadUIecKOM
KapTe CTPaHbl IMEHA YYEHBIX, JOCTHKECHHS
KOTOPBIX BHECIH OIPEACICHHBIH BKIAJ B
CTaHOBJICHHE, Pa3BUTHUE DIICKTPOJUHAMUKU
B PAas3jIMYHBIC HCTOPUYCCKUEC TICPUOIBI;
KakoOB BKJIAJ COBETCKUX, POCCHUICKHX
YUYEHBIX B JAHHOU 001aCTH);

— BJAJCTh IIpUeMaMM  YCTHOH U
MMICBMEHHONH KOMMYHHKALMK (HaIpumep,
IpoBeguTe oOmpoc (Ha YpOBHE Kiacca,
IIKOJIBI, POJCTBCHHHKOB U  Jpy3ei),
BBISIBJISIOLIUI
MH(GOPMUPOBAHHOCTH/3HAHUE  PA3IUIHBIX
(U3MYECKUX TIOHATHH, 3aKOHOB, SIBICHUH
u3 paznenoB Gpuznku «DIEKTPHUYECTBOY» H
«Marsetusm»; 00paboTaliTe pe3yJbTaThl
olpoca C TOMOIIBI0  CTaTUCTUYECKUX
METOOO0B U cz[enai/'lTe BBIBOJIBI COBMCCTHO C
yuuteneM (U3NKH, POAUTENSIMU M BCEMH
3aMHTEPECOBAHHBIMU JIFOABMNU)

JlaGopaTopHbIii
NPAKTHKYM (8 4)

1. 3yuenne TeMnepaTypHOit
3aBUCHMOCTH COMPOTHBIICHHS
METaJJIOB U
TIOJTYIPOBOTHUKOB.

2. N3yuyenue npouecca
TIPOXOXKJICHUSAIIEKTPHIECKOTO
TOKa B pacTBOpax
JJIEKTPOIIUTOB.

3. N3yuyenue
HOJYIPOBOJHUKOBOTO JTUOAA.
4. MzyueHue npoieccon
BBINPSIMIICHUS IEPEMEHHOTO
TOKA.

5. U3yuenue npouecca
TIPOXOX/ICHNS TOKA B
OUIIOIIPHOM TPaH3UCTOPE

— Hccnenosath TeMIIEPATYPHYIO
3aBHCHMOCTH COTIPOTHUBIICHUS METAJUIOB H
IOy TIPOBOTHUKOB;

— HCCIIeOBaTh MPOLECC MPOXOXKACHHUS
9JIEKTPUYECKOrO  TOKa B PacTBOpax
3JIEKTPOJIUTOB,;

— HCCIeNoBaTh IMPOLECCHl BBIIPSIMIICHUS
HEePEMEHHOT0 TOKa;

— HCCIEeNO0BaTh IMPOLECCHl MPOXOXKICHUS
TOKa B OHUIIOJISIPHOM TPaH3UCTOPE;

— MPEJCTaBISITh PE3yJAbTaThl (PU3UUECKUX
U3MEpPEeHUl B pa3nMuHbBIX  (Qopmax
(Tabmunpl, rpaduKy, THATPaMMEL | Jp.);

— OLCHUBATh JOCTOBEPHOCTb JAHHBIX,
MOTyYEHHBIX B (PU3NUECKOM IKCIIEPUMEHTE

Konebanus
BOJIHBI(36 1)

MexannvyecKne
KoJie0anus (9 4)

Knaccudukanms konebanuii.
VYpaBHEHUE ABHKECHUS

rpy3a, MOJIBEIICHHOTO Ha
NIpY’KUHE. YpaBHEHUE
JIBIDKCHUSI MATEMaTHYECKOTO
MaATHUKA. ['apmMoHnUecKue
konebanus. [lepuon n
4aCcTOTa FAPMOHUYECKHX
kosieOannid. Pa3a KonedaHmi.

— Kitaccnguunposars kosebanmus;

— HCClIeAoBaTh 3aBHCHUMOCTH ITI€pHOJa
KoJIeOaHUH MaTeMaTH4eCKOro MasTHUKA OT
€ro JUIMHBI, MacChl W  aMIUTHTY]bI
KOJIEOaHUI;

— HCCIIeNoBaTh 3aBHCHUMOCTh T€pHOJA
Kone0aHWi Tpy3a Ha TPYXHHE OT €ro
MAacChl ¥ KECTKOCTH MPYKHUHBI;

—  BBIYMCJIITH  TNepHoA  KojeOaHWi
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OmnpeencHUe aMILTATY b

1 HaYaIIbHOU (ha3bl U3
HayaJbHBIX YCIOBH.
CkopocTb

1 YCKOpEHHE Tpr
TapMOHHUYECKUX KOJICOaHUSAX.
IIpe

BpAIllCHHS YHSPTUH.
3aryxarormue KojicOaHusl.
BrIHyXIcHHBIC KOJICOaHNUSI.
Pesonanc. Cnoxenue
FapMOHHYECKUX KOJICOAHUH.
Crektp KonebaHuil.
ABTOKOJICOAHHS
KontponsHas padora mo Teme
«C80000HbIE MeXanuyecKue
Konebanusy

MaTeMaTH4ecKOro MasiTHUKA o
N3BECTHOMY 3HAYCHUIO €TO JUINHBI;

— BBIYHCIIATH NEPHOA KOJIeOaHH Ipy3a Ha
NIPY’KHHE II0 W3BECTHBIM 3HAYCHHUSM €T0
MAacChl ¥ )KECTKOCTH IPYKHHBI;

— omepupoBaTh HHPOpMAIUeH/3HAHUIMHI
B METAIIPEAMETHOM KOHTEKCTE (Hampumep,
mpu orBere Ha Bompoc: «Kakue BuIBI
KoJieOaHMH  MOXXHO  BBIIACIHTH  IIPH
HCCIIeIOBaHUU (YHKIIMOHUPOBAaHUS
YeJI0BEYECKOro Opranusma?»);

— HCCNENOBaTh 3aBUCHUMOCTH  MEXAY
BEIMYNHAMU B MeTanpeIMeTHOM
KOHTEKCTE (manpumep, OT  Kakux
IapaMeTpoB 3aBHUCHT aMIUTUTyJa pa3Maxa
pyK deloBeKa IpH XOAbOe; MOCTPOMTE
rpauK aMIUIATYIBI TEMIIEPATYpPhl BO3LyXa
(pa3sHOCTP ~ MEXIy MaKCHMaJIbHBIM U
MHHHAMAJIbHBIM 3HAYCHUSIMH TEMIIEPATYPHI)
3a ONpeeNIeHHBIN mepuoa (CyTKH, Heaens,
MecHll, TON));

— JIOKa3bIBaTh MOJEJIbHOCTD
NIPEACTaBICHUI 0 TapMOHUYECKUX
KOJIcOaHUSX,

— HCCIENOBaTh BIUSHHAC Pa3IMIHBIX
(¢akTopoB Ha  pe3oHaHC (HampuMep,
IpoBeauTe  HccienoBaHue  «BimsHue
CONPOTHUBJICHUS B CHCTEME Ha PE30HAHCY);
— TIOJIB30BAThCsl LU(PPOBOH TEXHUKOH M
KOMITBIOTEPHBIMHU IporpaMMaMu
00paboTKH nugppoBon uHpOPMAITUT
(Hanpumep, cHUMUTE BHACOPHIBM «JItoan
PE30OHHUPYIOT»;  OpraHU3yHTEe MPOCMOTP
¢ubMa B Kilacce, IIKoJIe, 10Ma H 00CyiuTe
YBHUJIEHHOE);

— omepupoBath HH(pOpMaNUeH/3HaHUIMHU
B TNPEIMETHOM, MEXIPEAMETHOM H
METanpeIMETHOM KOHTEKcTax (Hampumep,
MOJITOTOBETE JIOKJIAJ «ABTOKOJIeOaHHS B
JKIBOH M HEXKUBOU MIPHUPOIELY);

— TPUMEHATH 3HAHWSI K PEUICHUIO
¢dusnyeckux  3amad  (BBIYMCIUTEIBHBIX,
Ka4eCTBEHHBIX, rpapUYecKnx) Ha

YPOBHE  ONEPHUPOBAHUSI  CIEAYIOIIUMHU
UHTEJUIEKTYaIbHBIMH ornepanusIMm:
NOHMMaHKe, IPUMEHEHUE, aHAJIN3, CHHTE3,
OIIEHKa, 0000IIEHNE, CUCTEMATH3ALUS

DyleKTpUUYeCcKHe
KoJieoanus (9 4)

CB00OO/IHBIC U BHIHYK/ICHHBIC
ANEKTPHUYCCKUE KOICOaHHUS.
[Iporecch B korebaTeTbHOM
koHType. Dopmyrna
Tomcona. IlepemenHbIi
AIEKTPHYCCKUI TOK.
[HeiicTByromye 3Ha4eHHst
CWJIBI TOKA U HATIPSDKEHUSI.
Pesucrop B nenu
MIEPEMEHHOTO TOKA.
Konnencarop

B LI TIEPEMEHHOTO TOKA.
Karymnika "HIyKTHBHOCTH

B ICTTH NICPEMEHHOTO TOKA.
3akoH OMa JyIs e

— HaGmonathb OCIMJUIOTPAaMMBI
rapMOHUYECKUX KOJIeOAHUN CHIIBI TOKA B
LIEMH;

— paccuMTHIBATH 3HAYEHHS CUJIBI TOKA U
HAIPSDKEHUS Ha 3JIEMEHTax LEenu
MIEPEMEHHOTO TOKa;

— WCCJEOBaTh SIBIICHHUE JJICKTPUICCKOTO
pE30HAHCA B MOCIICA0BATEILHON 1IETTH;

— cpaBHmBaTh mporecchl B L—C-koHTYype
c KoJIeOaHUAMM MaTeMaTUYECKOTO
MasTHHKA,

— BBIBOJIUTE 3aKOH Oma IS
3JIEKTPUUYECKOM IIETTH IIEPEMEHHOTO TOKa;
— omepupoBath uH(pOpMaINUeH/3HAHUIMHU
B MPEJIMETHOM, MEXKIPEIMETHOM W
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MIEPEMEHHOT0 TOKa.
MouHocTs B 1ienu
MIEPEMEHHOTO TOKA.
Pe3onanc B anekTpuueckoi
uenu. JJamnoBslil reHepaTop.
I'eneparop Ha TpaH3UCTOpE.
Konmponvnas paboma no
meme«llepeMeHHBIN TOK»

METanpe/IMETHOM KOHTEKCTax (Hampumep,
npu HarmcaHuu 3cce «OOpaTHas CBS3b B
¢uzmke, Orooryy, XAMHUHU 31
COIIHOJIOTHH);

— TpUMEHSITh 3HAHUS K  PELICHHUIO
¢usndecknx  3amad  (BBIYHCIUTEIBHBIX,
KayeCTBEHHBIX, TpaHUUecKix) Ha YpOBHE
OMEePHUPOBAHUS CIICYIOIIMMU
HUHTEJJIEKTYaIbHBIMHU orepanusIMu:
MMOHUMAaHKe, MPUMEHEHHE, aHAIU3, CUHTE3,
OILICHKa, 0000IIeHIE, CHCTEMATH3AIUS

IIpoussoacrso,
nepenayva,
pacnpeneneHue U
HCNOIb30BaHUE
JIEKTPUYECKOMH
Hepruu (5 4)

I'enepupoBanue
IIEKTPUUECKOI SHEPTUH.
I'enepatop
MIEPEMEHHOTO TOKA.
Tpancdopmarop.
Brinpsamnenune
MIEPEMEHHOTO TOKA.
Tpexda3Hblii TOK.
Coenunenue

00MOTOK reHepaTopa
Tpex(a3HOoro ToKa.
Coenunenune
noTpeduTenel AMEeKTPUIECKOn
SHEpPruu. ACHHXPOHHBIN
JJIEKTPOIBUTATEIb.
Tpexdazubrii Tpanchopma
Top. IIpon3BoacTBo n
HCTIONIb30BaHKE
3IEKTPUUYECKOM
sHeprud. [lepenava n
pacipeseneHue
3JIEKTPUYECKON
sHeprun. DddexTruBHOE
UCTIOJIb30BaHHE
3JIEKTPUYECKOM dHEPruu

— OOBSCHATH W HCCIIEAOBATh MPUHINI
JICWCTBHS TeHEpPaTOpa EPEMEHHOTO TOKa;
— OOBSACHATH M HCCIENOBaTh NPUHINI
JeiicTBus TpanchopMaTopa;

— YMeTb BECTH [IHaJOr, BBHICIYLINBATH
MHEHHE  ONIIOHEHTa, Yyd4acTBOBAaTh B
IHUCKYCCHUHM,  OTKPBITO  BBIp@XaTb |

OTCTauBaTh CBOIO TOUKY 3peHus
(HampuMep, TIPY TOATOTOBKE U IPOBEICHUH
JIUCKYCCHUI «Hcnonp3oBanue
MEXaHMYECKOM  DHEpruy,  BHYTPEHHEH
SHEpruy, INEKTPUYECKOM SHEpPruu:
NIPEUMYLIECTBA u HEIOCTaTKN,
«OPPeKTUBHOCTD HCIIOJIb30BaHUS
ajekTpuyecko  sHeprum: Poccus  u
EBpomnay);

— BBISIBIISITh CBOU JIMYHOCTHBIE

Ka4ecTBa/OCOOCHHOCTH B TBOPYECKOM
JEeSITeIBbHOCTH B 00I1aCTH QU3UKU

(HampuMep, TpHM  HAMMCAaHUM  3cce
«I’eHepaToOpbI-yCTPOICTBA U TE€HEPATOPbI-
JIOJTNY);

—  cHCTeMaTH3HpoBaTb W 0000waTh
nHpopMmanuio/3HaHus  (HampuMep, IpH
noarotoBke npokmama «KIIJ[ pa3nudHbIX

3JIEKTPOCTAHLIUIN);
— OCO3HaBaTh JKOJOTMYECKHE MPOOIIEMbI
(HanpuMep,  TpWM  HAMMCAaHUM  3cce

«bynymero Her — oHo nenaercs Hamu (J1.
Toncroit)» B acmekTe  MPOOIEMBI
3¢ eKTHBHOTO HCIOJIh30BaHUS
ANIEKTPUUECKOIT DHEPTHU U CYIECTBYIOIINX
9KOJIOTHUECKUX MpobeM)

MexaHn4ecKre BOJTHBI.
3Byk (5 u)

BomnHoBbI€E sIBIEHUS.
ITonepeunsie BosHbL. JlyInHA
BOJHBI. CKOpPOCTh
pacmpoCTpaHeHHs BOJIHBL.
IIponosbHblE

BOJIHBL. Y paBHEHHUE Oeryieit
BoJIHBL. CTOSAYME BOJIHBI

Kak CBOOOJIHBIE KOJICOaHMs
Tels. BoHsl B cpefe.
3ByKOBBbI€ BOJHBI. CKOPOCTh
3ByKa. My3bIKaJIbHbIE 3BYKU
U mrymMel. ['poMkocTs 1
BBICOTA 3BYKa. TemOp.
Jlrama3oHbl 3BYKOBBIX 4acTOT.
AKYCTUYECKHI1 pe30HaHC.
W3nyueHue 3Byka.
VYnpTpa3Byk u HHGpPa3ByK.
Wurepdepenuns BosH.

— Paznnuate konebaTesbHbIE ¥ BOJTHOBBIE
TPOIIECCHI;

— 3amuchiBaTh B aHAJIUTHYECKOH Qopme
ypaBHEHHE BOJIHBI;

— KJIaccu(UIIPOBATh 3BYKOBBIE BOJHBI;
— OLECHWBATh [UTHHY BOJHBI (HAIPUMED,
KaK MOJKHO OIICHUTH JUTMHY BOJH Ha MOpE);
— omepupoBaTh HH(POpPMAIUCH/3HAHUIMHI
B IPEIMETHOM U  METalpeIMETHOM
KOHTEKCTaxX (HampuMep, MpH HaIHCAHUH
acce «berymme BoOXHBI W Oerymue 1o
BOJHAM:  BBIMBICET W  PEAIBHOCTHY,
«MBICIIH CO CKOPOCTHIO 3BYKA...»);

— OCYIIECTBJISITh TOHSATUWUHBIA aHaIu3
(mammpuMep, ¢ Kakoil Imenpl0 B (U3HKE
BBOJISITCS CTIEAYIOUTHE MOHITHS: «BOJTHOBASI
MOBEPXHOCTb», <«JIy4d» H  «BOJHOBOU

($poHTY);
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Ipunuun [Moiirenca. 3akox
OTPa’KEHHS BOJH.
IIpenomienue BOJIH.
Judpaxius BoIH.
KontponsHas pabdora mo Teme
«Mexanuueckue 601HbLY»

— HUCIONIb30BaTh IMQPPOBYIO TEXHHKY
(mampumep, cobepute ¢oroamsbom «Brxy
BOJIHY» H aynunoanbboM «CIblnry BOIHYY,
ayIMOKOJJIEKIIMIO  pa3iIH4YHBIX  TeMOpOB
3ByKa, ayIHOIPUMEpPHl HMHAYCTPHAIBHOM
MY3BIKR);

— OpraHU30BBIBATH CBOIO IEATEIHFHOCTH
(HanpuMep, TPH BBINOJIHEHUU NPOEKTa MO

YMCHBIICHUIO  BO3ACHCTBHS [IyMa Ha
Yel0BeKa);

—  BBICTpauBaTh  CBOIO  OyayIIyro
00pa3oBaTeNbHYI0 TPAaGKTOPHIO B ACIICKTE
HIPO(ECCHOHATIBHOTO  CaMOOIIPEACICHHS
(Hampumep, TpH HOHMCKe OTBeTa Ha
BOIPOCH: «UTO  sABIETCS NpPEeIMETOM

HCCIIEIOBAaHNUS APXUTEKTYPHOH aKyCTHUKHU?
B kakux mpodeccusax TpeOyroTcs 3HAHUS H
YMEHUS IAHHOU TEXHUYECKOU
TUCITUTUTAHBI? ),

— O6T)SICHSITI) yCJI0BUSA BO3HUKHOBCHHUA
uHTepdepeHuny/ mudpaxuun
MCXaHHYCCKUX BOJIH,

— MMPUMCHATH 3HAHUA K PCHICHUTIO
(1)I/I3I/I‘IGCKI/IX 3aaa4 (BI)I'-II/ICJ'II/ITeJ'H)HI)IX,
Ka4eCTBEHHBIX, I'pa(UyecKux) Ha YPOBHE
OTICPUPOBAHUS CIIeIYFOLTIMHU
HMHTEIJICKTYaIbHBIMU OTIeparysIMHu:
MIOHNMaHNE, MPUMEHEHNE, aHAIN3, CHHTE3,
OLICHKA, 0000IIeHNe, CHCTEMATH3AINS

JJIeKTPOMATHUTHbIE
BOJIHBI (8 4)

CBs13p MEX/ly TIEPEMEHHBIM
NEKTPUUCCKUM H
HepEeMEHHBIM MarHUTHBIM
HOJISIMU. DJIEKTPOMAarHUTHOE
noJie. DIEeKTpOMarHuTHas
BOJIHA. M31ydyeHue
AJIEKTPOMAarHUTHBIX BOJIH.
Knaccugeckas teopus
N3ITydeHHs. DHEPTUs
JIEKTPOMArHUTHON BOJIHBI.
CaoiicTBa
JIEKTPOMAarHUTHBIX BOJIH.
W3zobperenue paano

A. C. ITonnoBeiM. [TpuHIIMTIBL
paanoCBs3U. AMIUTUTYAHAS
MoayIsiius. JlerexTupoBaHue
konebanuii. I[IpocTenmmit
paluoNpHEMHHUK.
CymnepreTepoAMHHbII
npueMHuK. Pactipoctpanenne
panuoBoiH. Pagronokarms.
[TonsiTHE O TENEBUICHN.
PazButne cpencts

CBSI3H.

Konmponvhas paboma no
meme

«DJNEeKTPOMArHUTHBIC
BOJTHBD».

— OOBSICHATh MEXaHW3M BO3HHKHOBEHUS
ANEKTPOMArHUTHBIX BOJIH;

— HCCIIeI0BATh
9JIEKTPOMArHUTHBIX BOJIH C
MOOMJIBHOTO Tesie)OHa;

— OOBSACHATh MEXaHHM3MBI paguoIepeaadn
U pasuonpueMa;
—  m3o0paxath
paJMONPUEMHHKA;
—  CHCTeMaTH3UpoBaTh H  0000mmaTh
WHPOpPMALUIO/3HAHUSA  (HAampuMep, IpH
MOJIrOTOBKE J0KIa10B «OT aHAIOTOBOI'O JI0
uudpoBoro TeneBUACHUSY, «JBHKyIIHE
CHJIBI PA3BUTHUS CPEJICTB CBSI3UY);

— T[PUMEHATh 3HAHHUA K  PCIICHHIO
¢usnveckux  3amad  (BBIUKCIUTEIIBHBIX,
Ka4eCTBEHHBIX, TrpadUyeckux) Ha ypPOBHE
OTIEPUPOBAHUS CIIETYIOLIUMHU
UHTEJUICKTYaTbHBIMU orepanusIMu:
[MOHUMaHKE, MPUMEHEHUE, aHAIN3, CHHTE3,
OLIeHKa, 0000IIIeHIEe, CHCTEMATU3AIINS

CBOMCTBA
ITOMOIILBIO

CXeMy  IIPOCTEHIIEro

JlaGopaTopHbIii
npakTukyMm (12 u)

1. U3yuenue nenu
MIEPEMEHHOT0 TOKa.

2. Uzyuenne pe3oHaHca B
LIeNY IEPEMEHHOT0 TOKa.

— HccnenoBath 1enb NEpEMEHHOTO TOKA;
— HCCIENOBaTh pE30HAHC B  LENU
NIEPEMEHHOT0 TOKA;

—  ¥3MepATh KOA(QQUIMEHT MOUIHOCTH
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3. Usmepenue kordduimenta
MOIIHOCTH LETIN
MIEPEMEHHOTO TOKA.

4. Uzyuenne onHO(Da3HOTO
TpaHchopmaropa.

5. U3mepenue emkocTu
KOHJIeHCAaTopa 1
WHJTyKTUBHOCTHU KaTyIIKH.

6. M3yucHue aBTOKOJICOAHUI.
7. O3HaKOMJIEHHUE C
IIpoLeccaMy MOJYJISILIUH 1
JIEMOTYJISILIAH
9JIEKTPOMArHUTHBIX
KosieOaHNH.

8. M3yueHue nonepeuHbIx
BOJIH B CTPYHE C
3aKpETUICHHBIMU KOHIIAMH.

9. U3yueHue cBONCTB
3BYKOBBIX BOJIH

LIeNH IEPEMEHHOT0 TOKa;
— HCCIIeI0BATh
Tparcdopmarop;

— U3MepATh EMKOCTh KOHJICHCAaToOpa U
WHIYKTHBHOCTb KaTYILIKH;

— HCCIIEI0BATh aBTOKOJICOaHNS;

— Ha0moxaTteh NPONECCHl MOAYALUU U
JETEKTHPOBAHUS 3JIEKTPOMArHUTHBIX BOJIH;
— HCCIIEAOBATh IONEPEYHBbIE BOJIHBI B
CTpYHE C 3aKpeIlJICHHBIMH KOHIIAMHU;

— HCCIIEIOBATh CBOMCTBA 3BYKOBBIX BOJIH;
— TPEJCTaBISITh PE3yAbTaThl (PU3UUECKUX
U3MEpeHni B pasnMuHBIX  (opmax
(Tabmumpl, rpaduKy, THArPaMMEL | Jp.);

— OLCHUBATh JOCTOBEPHOCTb JaHHBIX,
MIOJTyYEeHHBIX B (PU3HUECKOM IKCIIEPUMEHTE

0THO(a3HBII

Ontuka (18 1)

Pa3BuTHe B3IJISIIOB Ha
NPHUPOIY CBETA.
I'eomerpuueckas
ontuka (8 u)

CaeToBbIC Ty4H. 3aKOH
IPSIMOJIMHEHHOT O
pacmpoCTpaHeHHUs CBETA.
®otometpus. Cuma cBeTa.
OcBeneHHOCTb. SIpKOCTb.
DOTOMETPBHI.

[Ipuniun depma 1 3aKOHBI
TEOMETPHUYECKOI ONTHKH.
Otpaxenue ceta. [1nockoe
3epkaio. Chepnueckoe
3epkaio. [Toctpoenne
U300pakeHnH B chepuaeckoM
3epKajie. YBeIUueHHE
3epKana.

IIpenomnenue cera. [lonnoe
oTpaxkenue. [Ipenomienue
CBETa B IJIOCKOIApaslieIbHON
TUIACTUHKE U TPEYrOJIbHON
npu3Me.

[Ipenomnenue Ha
cepraeckoil TOBEPXHOCTH.
Jlunza.

DoKyCHOE pacCTOSIHUE U
OTITHYECKAs CUJIA JIMH3HI.
®opwmyna nun3bl. [loctpoenue
M300paKeHH B TOH

KOH JIH3€e. YBEIUUEHUE
nuH3bL. OCBEIIEHHOCTh
n300paKeHHs], TaBaEMOT0
JuH30M. HemocraTku 1uH3.
®doroanmnapar.
[IpoexroHHbIN anmnapar.
I'naz. Ouku. Jlyna. Mukpo
CKOII. 3pHUTEIIbHBIE TPYOBI.
Teneckomnsl.

Koumpoavnas paboma no
meme

«I"eomeTpuueckasl ONTHKa»

— CucremaTm3upoBath u  0000IIaTh
nHopMmanuio/3HaHus  (HampuMep, TpH
MOATOTOBKE OTBETOB Ha Bompochl: «Kakoit
CMBICJT COJICPXKHMTCSI B Ha3BaHHH Pa3JielioB
GU3UKH  «reOMETpHYECKas ONTHKA» |

«pm3mueckass  omTHKa»?  Moxker Jm
MOSBUTBCS ~ HOBBIM  paszmen  QU3HKH
«Ononornyeckas OTITHKA WIH

«XHUMHYECKast OIITHKa»?»);

— TPUMEHATh HAa TPAKTHKE 3aKOHBI
FEOMETPUYECKON ONTHKU TMPH PEUICHUH
3a7ad4;

— CTpPOUTh U300paXKCHUS MPEIMETOB,
JlaBaeMbIE JTHH3aMU;

— pacCUUTHIBATh PACCTOSHUE OT JIUH3BI JI0
n300pakeHNs MPeMeTa;

—  pacCYMTHIBATH  ONTHYCCKYIO  CHILY
JIUH3BL,

— U3MepAITh POKYCHOE PACCTOSHUE JTHH3bI,
— HCMOJIB30BaTh MHUKPOCKOI U TEJIECKOI
KaK ONTHYECKHE MPUOOPHI MPHU PEUICHUH
IKCIIEPUMEHTAIIbHBIX/UCCIIEA0BATENLCKUX
3a7ad4;

— ormnepupoBaTh UH(POPMAIUCH/3HAHUIMHI
B NPEAMETHOM H  MEKIPEAMETHOM
KOHTEKCTaX (HampuMmep, MPH OObSICHCHUH
cMmbicia  ¢pasel:  «[71a3  Kak  MPOIYKT
€CTECTBECHHOTO 0TOOpay);

— HUCTOJNIb30BaTh IU(MPOBYIO TEXHHUKY
(Hanpumep, npu IIOArOTOBKE
¢doroansbomMoB  «Pa3nuuHble r7aza B
pupojie», «3epkana BOKpPYr Hacy, «Mos
CEMbsI B MOEM OOBEKTUBE» U JIP.);

— YMETh BECTH JHaJIOT, BBICIYIINBATHh
MHEHHME  OIIIOHCHTa, YydYacCTBOBaTh B
JUCKYCCHH, OTKPBITO BBIPAXKATh

M OTCTaWBaTh CBOK TOYKY 3pPCHHS
(HarmpuMep, pH MOATOTOBKE U MPOBEICHUH
nuckyccun «Koppekiusi 3peHus: 04K WK
JTUH3BI);

— CaMOCTOSTEILHO
HCCIIEJOBAHUE

IIPOBO/INTH
(Hanpumep, Kak B
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JOMAIIHUX YCJIOBUSX IIPOBEPUTH 3aKOHBI
OTpaXEHHS U MIPEIOMIICHUS CBETA);

— OTPEJENATh JTMYHOCTHO-3HAYNMBIE LIEITN
(manpumep, mpu HamucaHuu scce «Mos
KI3HB: (PoKyc U POKYCEHI»);

—  CHCTeMaTH3upoBaTh M  0000mmaTh
nHpOPMALNIO/3HAHUA  (HampuMep, IpH
cocraBieHnn namsaTkun  «Kak  Kymuth
xopomui GoToarnmapar?»);

—  BIAIeTh  HAaBBIKAMH  CHCTEMHO-
nHpOpMaMOHHOTO aHanu3a (Hampumep,
IIPU HANWCAHUM aHAUTHYECKOro o0030pa
«IBOITIOIMS ONTUYECKUX IIPHOOPOBY);

— TPUMEHATh 3HAHUSI K  PELICHHUIO
¢u3ndecknx  3amad  (BBIYHCIUTEIBHBIX,
Ka4yeCTBEHHBIX, TpaHUUecKix) Ha YpOBHE
OTIEPUPOBAHUS CIICYFOLITIMHU
HMHTEIJICKTYaIbHBIMU OTIepaIysIMHu:
MIOHNUMaHNE, MPUMEHEHNE, aHAIN3, CHHTE3,
OIIEHKa, 0000IIEHIE, CHCTEMATHA3AIUS

CaeToBbI€ BOJIHBI (5 1)

Cxkopoctb cBeta. J{ucnepeus
cera. HTepdepeHuns
cBeta. Habmonenue
UHTep(EPEHIIUH B ONTHKE.
Jnuna

CBETOBOM BOJIHBI.
WnTtepdepeHnns B TOHKUX
TUICHKAX.

Konbna HeroToHa.
HexoTtopblie npuMeHeHUs
naTephepeHtmn. Judppaxums
ceta. Teopuu mudpakuuu.
Hudpaxius Openens Ha
MPOCTBIX 0OBEKTaX.
Judpakuus Opaynrodepa.
JudpakimonHast peneTka.
Pa3pemarormas cmoco6HOCTh
MHKPOCKOIIA M TEJIECKOTIA.
[NorepedHOCTh CBETOBBIX
BouH. [Tossipuzanms

csera. [TonepeuHocts
CBETOBBIX BOJIH U
AJIEKTPOMArHUTHAsE TEOPHSI
CBeTA.

Koumponvnas paboma no
meme

«CBeTOBBIC BOJHBI»

— Habmonats sBIeHUS MHTEpP(EpeHIHH,
Judpakuuy, HONAPH3ALMH W JITUCIIEPCUH
CBETa;

— U3MEpATh JJIMHY CBETOBOI BOJIHBI IO
pe3yipTataM HaOIOIeHUs SIBJICHUS
uHTEpEPCHITNH;

— OIpPENeNATh CIEKTPaJbHBIC TPaHHUIIBI
YYBCTBUTEIHHOCTH YEJIOBEYECKOTO TJiaza C
MTOMOIIEI0 AU(PAKIIMOHHOMN PEIIeTKY;

— OpTraHU30BBIBATH CBOIO JEATCIHHOCTH
(HampuMmep, TIpHU BHIONHEHHH TpoekTa «C
Kakoi  CKOpPOCTBIO  PacHpoCTpaHseTcs
cooOIlIeHHe B  COLMAJBHBIX  CETIX?»,
uccienoBanus — «BimsHMe — 1BeTta  Ha
HACTPOEHHUE YENIOBEKAY);

— BBUIBIIITh 3HAUCHHWE WM IPOUCXOXKICHUE
CJIOB (HanpuMep, «MHTephepeHLIUs»);

—  OOBACHATH CHOCOOBI  HAOIIOAEHUS
HHTEepEPEHIIMOHHON KapTHHEI,

— pasmuuath gudpaknun  Dpenens u
OpayHrodepa;

— JOKa3bIBaTh MOMEPEYHOCTH CBETOBBIX
BOJIH;

— o0janate HaBbIKAMH peQIeKCUBHON
JeATeNIbHOCTH (HapuMep, MpU HalMCaHUH
acce «I'enmii HploTOHA: OT MeXaHUKU 10
OIITHUKIN);

— omepupoBath HH(pOpMaNUei/3HaHUIMHU
B INPEOIMETHOM W  METallpeaMETHOM
KOHTEKCTaxX (Hampumep, SBISIOTCA JIH
nHTepEPEHIINOHHAS U TU(PPAKITHOHHAS
KapTHHBI BHIOM KHHOWCKYCCTBA,
XY/I0’)KECTBEHHOT'O TBOPYECTBA);

— YyMEeThb BECTH JHAaJOrl, BBICIYIIMBATH

MHEHHE  ONIOHEHTa, Yy4acTBOBAaTb B
JIMCKYCCUHM,  OTKPBITO  BbIpaXaTb U
OTCTanBaTh CBOIO TOYKY 3peHUs
(Hampumep, MPU MOATOTOBKE W POBEJACHUH
JIMCKYCCHUU «MHumbIe TEOpHUU:
«IBUTATENIb» HAYKH WIH 3a0yKISHUS

YUYEHBIX» (HamnpuMep, Ha OCHOBE TEOPUH
MEXaHW4YeCKOro 3¢upa Kak HOCHUTENA
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CBETOBBIX BOJH));

— TOpPUMEHSTh 3HAHUS K  PELICHUIO
¢usmueckux 3amad  (BBIYMCIHTEIHHBIX,
Ka4yeCTBEHHBIX, TpaHUUecKix) Ha YpOBHE
OTIEPUPOBAHHSI CIIETYFOLIMHU
HMHTEIJICKTYaIbHBIMU oTeparusIMu:
MOHUMaHKE, MPUMEHEHUE, aHAIN3, CHHTE3,
OIleHKa, 0000IIeHNe, CHCTEMAaTU3alUs

H3iryyeHne u CIEKTPbI
(CRY

Bunp! n3nyyenuii. ctounuku
cBeTa. CnexTpsl U
CIIEKTpaJIbHBIE TPUOOPBI.
Bunp! ciekTpos.
CrexTpasibHbIi aHAIN3.
WndpaxpacHoe u
yIpTpaduOICTOBOC
n3Iy4deHus. PeHTreHoBCKHe
nyun. [lkana
JJIEKTPOMArHUTHBIX
H3JIy4EHUH.

— OOBACHATh MEXAaHU3M H3JIyUYCHUs CBETa
aTOMOM;
— KIaccu(UIMPOBATH BUIBI U3TYYCHUMN;

—  BIAIETh  HABLIKAMH  CHCTEMHO-
UH()OPMAIMOHHOTO aHanmu3a (Hampumep,
mpu  MOJArOTOBKE  JOKJIanoB/pedepaToB
«MeTobl HCCIIEN0OBaHUS U3ITy4eHUs
pPa3NUYHBIX  HCTOYHHKOB»,  «CrocoOsI
MOJTYYeHHs] PEHTTCHOBCKHUX JIyUeii»);

— BBICTPaNBaTh CBOIO Oynyuryro
00pa3oBaTEeNbHYI0 TPACKTOPUIO B aCIEKTe
poQeCCHOHATBEHOTO CaMOoOMpe/IeICHHs

(HammpuMep, PH MOMCKE OTBETA Ha BOIPOC:
«B kakux mpodeccusx Tpedyercst ymMeHHe
OCYILECTBIIATh CIIEKTPAIbHBIN aHATN3?»);

— YMeTb BECTH [HAaJIOT, BBICIYIINBATh

MHEHUE  ONIIOHEHTa, y4acTBOBaTh B
IHUCKYCCHUH,  OTKPBITO  BBIp@XaTb |
OTCTaMBaTh CBOIO  TOYKY  3pEHHs
(Hampumep, IpH HOATOTOBKE M NPOBEICHUH
IUCKyccun  «YipTpaduorner: 3a |
TIPOTHBY);

— HOJb30BaThCA I_II/I(i)pOBLIMI/I/He‘IaTHBIMI/I

pecypcamu,  LUPPOBOH  TEXHUKOH U
KOMIIBIOTEPHBIMU IporpaMMamu
00paboTKH nugppoBon uHpOPMAITUT
(Hampumep, TPU CO3MAHUH (UTHHEHKI

(1IKaibI) 3MEKTPOMArHUTHBIX U3TY4YECHUH, B
KOTOpPOil OymeT comepx arbess uHGOPMAIIHS
0 JUIMHAX BOJIH (MJIM 9acTOTe KojeOaHui),
YUEHBIX-HUCCIIEIOBATEIIIX, HUCTOYHUKAX
M3IYYCHUS U

WX TpUMeHeHnH (Ipu pa3paboTke nu3aiiHa

«JIMHEWKHW»  WCIIOJIB3YHTE  pasiHdHbIC
KOMITBIOTEPHBIE IPOTPAMMBI, ayAHO- W
BUIEOMATEPHAITBI u Ipyrue
UH(OpPMAIIMOHHbIE PECYPCHI))
OcHOBBI Teopun | OCHOBBI TeOpUH 3aKOHBI AIEKTPOAMHAMUKH U | —  OOBACHATH  TOCTYNATBl  TEOPHUH
oTHocuTeJdbHOCTH (4 | oTHOCUTENBbHOCTH (4 Y) | IPUHLUI OTHOCUTEIBHOCTH. OTHOCHUTEIFHOCTH;
) OmnwiT MaiikenbcoHa. — BJIaJIETh HaBbIKaMU
IToctynaTs! Teopun TEPMUHOJIOTHYECKOTO aHaJM3a Ha

OTHOCHUTEJILHOCTH.
OTHOCHUTENBEHOCTD
OJTHOBPEMEHHOCTH.
[IpeobpazoBanus Jlopenma.
OTHOCHUTENBHOCTh
PacCTOsIHUI.
OTHOCHTENBHOCTH
MIPOMEKYTKOB BPEMEHH.
PensTuBucTckuil 3aK0H
CJI0KEHMSI CKOPOCTEH.
PensTuBucTCKas TUHAMUKA.
3aBHCHMOCTH MACCHI OT
ckopoctu. CHHXpo]a3oTpoH.

TPEAMETHOM W MEXIIPEAMETHOM YPOBHSX
(HampuMep, TpPEencTaBbTe B BHIC CXEMBI
B3aUMOCBSI3b MEXIY CIEAYIOIUMU
TIOHATHSIMU: «IIOCTYJIAT», KAKCHOMay,
«TeopeMay; MPEACTaBbTC B BHJIE TaOJHUIIBI
TIpUMEpPBHI IOCTYJIATOB, AaKCUOM U TEOPEM U3
(uzukwy, MaTeMaTHKH, reoMeTpuH,
OHOJIOTMH, XMMHH, a Takke U3 00JacTu
TYMaHUTapHBIX HAYK);

—  CHCTeMaTH3upoBaTh ®  0000I1aTh
nHGOpPMaNUIO/3HAHUS  (HAampUMep, TpH
HaIlMCaHUH pedepara «[TpuHumn

OTHOCHUTCJIbHOCTH! oT Tanmnies a0
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CBs3b MeXly Maccoll u
SHepruei

DHHINTEHAY, aHATUTHYECKOTo 0030pa «OT
LUKJIOTPOHA bi (6] COBPEMCHHBIX
YCKOpHUTENEH 3apsKCHHBIX YaCTHID));

— HalmonmaTh  sABICHUSA  (HampuMep,
HaOmofaeTe 1M BBl OTHOCHTENBHOCTD
paccTOsIHUI, TPOMEKYTKOB BPEMEHN);

— OOBSICHATH, JOKa3blBaTb HA OCHOBE
3HaHMH O METOMONOTHH (QU3MKH Kak
HCCIIEIOBATEIbCKOW  HayKu  (Hampumep,
KaKkuM 00pa3oM OCYLIECTBIISIETCS] pa3BUTHE
¢dusnyeckoit HayKH, MPOBENTE
000CHOBaHME Ha OCHOBE  IOSIBICHHS
CIelHaIbHON TEOPUH OTHOCHUTEIHHOCTH;
JOK)KUTE YHHUBEPCAIBHOCTH CBA3U MEXIY
Maccoi u YHeprueii);

— YMEThb BECTH [JHAJOT, BBICIYIINBATH
MHEHHE  ONIOHEHTa, Yy4YacTBOBaTb B
JUCKYyCCHM,  OTKPBITO  BBIp@XaTb W
OTCTauBaTh CBOIO TOUKY 3peHns
(HanpuMep, IpH MOJTrOTOBKE U POBEACHUH
JUCKYyCCUM  «A.  DHHITEHH:  (U3MK-
9KCIIEPUMEHTATOP MM (PU3HK-TEOPETHKY)

KBantoBas
(40 v)

uzuka

CBeTOBbIE KBAaHTbI.
HeiicrBus cBera (8 u)

3apoxIeHne KBaHTOBOM
teopun. ®orodppext. Teopus
¢boroadderra. DoTOHBI.
[Ipumenenne porodrdhdexra.
JaBnenue cBera. XUMHYECKOE
JIEHCTBUE CBETA.

dororpadus. 3anuce u
BOCIIPOM3BEJICHHE 3BYKA B
KHHO.

Koumponvnas paboma no
meme

«CseroBbie kBaHTbI. CTO»

—  HaOmogate  QoTodnekTpudeckuit
¢ dexT;

— 00BsACHATH 3aKOHBI poTodhDeKTa;

— paccunTHIBATH MaKCHMaJIbHYIO
KHHETHYECKYI0 3HEPTHIO 3JICKTPOHOB IIPH
(doToanexTpruaecKkoM 3P PeKTe;

— ompenensaTh paboTy BBIXO/A 3JIEKTPOHA
1o rpaduky 3aBUCHMOCTH MaKCHMaJbHOU
KWHETHYECKOH 3HEprun (OTOIICKTPOHOB
OT YacTOTHI CBETA;

— U3MEpATh paboTy BBIXOA AJIEKTPOHA;

— BBUIBIISITh 3HAUCHHWE M IPOUCXOXKICHUE
CJIOB (HalpuMep, «KBaHT»);

— OOBSICHATH, JOKa3blBaThb Ha OCHOBE
3HAaHMUH O METONOJOTUsIX (U3UKK Kak
HCCIIEIOBATEbCKOM HAyKH W JAPYTUX
MIPEAMETHBIX o0acTelt (Harpumep, Kakum
obpazoMm B ¢Qmsuke (HOpPMyITHUPYIOTCS
THIIOTE3bl (apryMEHTHUPYHTE Ha HpUMEpe
runore3sl  [lnanka), Qopmymupyrorcs mu
THIIOTE3bl B TYMaHUTapHBIX  HayKax,
Harpumep, B JIUTEPATYPOBEICHUH,
NCHUXOJIOTHA W JIp., TOSACHUTE  Ha
KOHKPETHBIX IIpuMepax);

— OCO3HaBaTh  IGHHOCTH  Hay4yHOTO
NO3HAHUS MHpa, YMETh BECTH JIMAJIOT,
BBICITYIINBATh MHEHHE OIIIIOHEHTA,
y4acTBOBaTb B  JHMCKYCCHHM, OTKPBITO
BBIpaKaTb W OTCTaWBaTh CBOIO TOUKY
3peHust (Hampumep, NpPH TOATOTOBKE H
MpoBeJeHNH aAucKyccun «OIUH B TIOJIE HE
BOMH WM OJWH B Tojie BOWH?!» (Ha

npumMepe YUEHBIX-UCCJIEI0BATEIICH,
BHECIINX BKJIa[ B OTKPBITHUE
dbotorddexra));

— OpPTaHU30BbIBATH CBOIO ACATCIBHOCTH
(HampuMep, TPH BBIIIOJHEHWH MPOEKTOB
«Ckonmpko ()OTOHOB TOMagaeT B IJa3
yenoseka?», «Oulymaere U Bbl 1aBICHUE
cBera?»);
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— BIIQICTh HAaBBIKAMU CaMOIIO3HAHUS,
CHUCTEMATH3UPOBAThH u 00001maTh
nH(pOpMannIo, HCIOIB30BaTh PA3IHIHBIC
WHPOPMALIMOHHBIE PECypCcHl  (Hampumep,
IPU HAIMCAaHMH 3CCE€ M  IOJTrOTOBKE
(OTOBBICTaBKHI «A. OUHIITEIH:
HOOEIJIEBCKHI JIaypeaT U YeIIOBEK));

— TI0JIB30BaThCA LM(POBBIMU/TICUATHBIMU
pecypcamu, LU(PPOBOH  TEXHUKOH U
KOMITBIOTEPHBIMHU porpamMMamu
00paboTKH uuppoBon uHpOpMAIIHU
(manpumep, cMmoHTHpYHTe ¢mwibM  «OT
HEMOTO KUHO K mdpoBoMy
KHHEMaTorpady»);

— TPUMEHATh 3HAHUSI K  PELICHUIO
¢usndecknx  3amad  (BBIYHCIUTEIBHBIX,
Ka4yeCTBEHHBIX, Tpa(HUUecKnx) Ha YpOBHE
OTIEPUPOBAHUS CIICIYFOLITIMHU
HMHTEIJICKTYaIbHBIMU OTIepaIysIMHU:
NOHMMaHKe, IPUMEHEHUE, aHAJIU3, CHHTE3,
OIIEHKa, 0000IIEHIE, CHCTEMATHA3AIUS

AToMmHas pu3MKa.
KBanrtoBas Teopusi (8

1)

CriexTpajibHble

3aKOHOMEPHOCTH. CTpOCHI/Ie

aToma.

Monens Tomcona. OnBITHI
Pesepdopna. [InanerapHas

MOACIb aToMa.

ITocTynatsl

bopa. Moaens atoma
Bozopoa o bopy.
DKcIepruMeHTaIbHOE
JI0Ka3aTeIbCTBO
CYIIECTBOBAHHUS

CTallMOHAPHBIX

COCTOSIHUH.

Tpynnocru Teopuu bopa.
KBanToBas mexaHuka
KopmyckyssipHO-BOTHOBOIA
nyanusM. COOTHOIIEHUE
Heonpe/IeIeHHOCTEeH
IeiizenOepra. BomHb!

BCPOATHOCTH.

WnTepdepenmms

BEPOSITHOCTEH.
MHoroanekTpo

HHBIC aTOMBI.

KBanToBbBIC HICTOUYHMKH CBETA

Jla3ephl.

Konmponvnas paboma no

meme

«CTpOGHI/Ie aToMay.

— HabmonaTh IMHeHYaThle CIEKTPHI;

— paccUMTHIBaTh YacTOTY/IJIMHY BOJIHBI
UCITyCKAaeMOT0/TIOTJIONIAEMOr0  CBETa MpHU
Hepexo/ie aToMa U3 OJHOTO CTAIlHOHAPHOIO
COCTOSIHUS B JIPYTOE;

— HCCJICA0BATh JIMHEHYAThIH CIIEKTp;

— OOBSACHATH NMIPUHINI JEHCTBHS J1a3epa;
— HabmoaTh JCHCTBHE N1a3epa;

— BBIYHCIATh JUIMHY BOJHBI YacTHIIBI C
N3BECTHBIM 3HAYE€HHEM MMITYIIbCa,

— TeHepUpOBaTh WJeH (HAIpUMep, NpU
Hanucanun 3cce «Kak  coBepriaroTcs
OTKPBITHS?» (ocHOBBIBasICh Ha
uccnenoanusx H. bopa));

—  omepupoBath  HMHpOpManued B
NpPEJIMETHOM KOHTEKCTe (Hampumep, Ipu
TosiCHeHNH cMbiciia ¢passl: «Teopust bopa
SIBISIETCSL  TIOJIOBUHYATOW,  BHYTPEHHE
MIPOTUBOPEUMBOM»;, TPH  ONMUCAHHUH H
N300paKEHUN IIOPTPETa» IIEKTPOHA);

— JOKa3bIBaTh (HAIpUMep, JAOKaXHUTE, YTO
B obmnacTu MHKpOMHpa MIOHATHE
MTHOBEHHOW CKOPOCTH HE UMEET CMBICIIA);
—  cHUCTeMaTH3upoBaTh H  00001aTh
uH(DOpMaLHIO B MIPEMETHOM,
MEXIPEIMETHOM U METaNpeIMEeTHOM
KOHTEKCTaxX (HalpuMep, MpH HalHCAHUU
acce «[Ipunnun Ilaynu u B3aumonencTBUE
JOJCH»);

— TPUMEHATH 3HAaHUSI K  PEUICHHUIO
¢usmyecknx  3amad  (BBIYMCIUTEIBHBIX,
Ka4eCTBEHHBIX, I'paUyecKux) Ha YpOBHE
OTIEPUPOBAHUS CJICTyFOLTMHU
HHTEIJICKTYaJIbHBIMU onepanusIMu:
MOHUMaHKe, NMPUMEHEeHNE, aHaIn3, CHHTE3,
OIIEHKa, 00001IeH1E, CHCTEMATH3ALIUS

Du3nuKa aTOMHOTO siApa

AToMHOE A71po

n

— Habnronate Tpexu 3apsyKeHHBIX YaCTHUII,

B u) 3JIEMEHTapHbIE YACTHUIIBI. — PETUCTPUPOBATH SIACPHBIE U3YUYEHHUS C
Mertonst noMouisio cuerynka I'eitrepa;
HaOJIIOJICHUS U pETUCTPAIlUU — pacCUUTHIBATh PHEPTUIO CBS3M aTOMHBIX
9JIEMEHTAPHbBIX YACTHIL. sep;

47




OTKpBITHE €CTECTBEHHOU
paaMoaKTUBHOCTH. Anbda-,
OeTa- ¥ raMMa-u3TydeHHUsI.
PangnoakTuBHBIE
TIpeBpaIeHus. 3aKoH
pazTnoaKTUBHOIO pacnaa.
Ilepuon

nosypacrnaza. M3oromnsl.
IIpaBuno cmelneHus.
HckyccTBeHHOE NpeBpalieHue
aTOMHBIX si7iep. OTKpbITHE
Heiftpona. CtpoeHue
aTOMHOTO sifipa. SnepHbie
CHIIBL

OHeprust CBSA3M AaTOMHBIX
saep. lckyccTBeHHas paauo
AKTHUBHOCTb. SnepHble
peakuuu. [lenenue saep ypa
Ha. llennble saepHbIE
peakuuu. SInepHselil peakTop.
TepmosiepHbIe peakLuu.
IIpumenenue ssaepHOi
sHepruu. [lonydyenue
PaaAMOAKTUBHBIX U30TOIOB U
HX IPUMEHEHHUE.
buonoruueckoe aeiicteue
PaanOAKTUBHBIX
H3ITy4EHUH.

Konmponvnas paboma no
meme

«ATOMHOE ATIPO»

— ONpEAeNATh 3apsii ¥ MAacCOBOE YHCIIO
aTOMHOTO  si[pa,  BO3HHUKAIOIIEIO B
pe3yJibTaTe paJloakTHBHOIO paciaa;

— BBIUHCIIATH 9HEPTHIO,
0CBOOOXKIAOUIYIOCST TIPH PaJHOaKTHBHOM
pacnaze;

—  ONpenensATh  MPOAYKTHI  SIIEPHOM
peaxiuy;

— O0CO3HaBaTh YTPO3bl, CBA3aHHBIE C
MIPUMEHEHNUEM SIIEPHOTO OpYXus

(HanpuMep, TP IOJATOTOBKE COLHMAIbHOU
aKIMW Ha YPOBHE CEMbH/IIKOJIBI/CETH IIKOJI
«SaepHoe opyxue — OmacHo!»);

—  CHCTeMaTH3upoBaTh H  0000mmaTh
WHPOPMALIMIO/3HAHUS B TIPEAMETHOM,
MEXIPEIMETHOM W METanpeIMETHOM
KOHTEKCTax (HampuMep, NpH HalHCAHUH
pacckasa O paJHOaKTUBHOCTH NPHUAYyMaiTe
K HEMY Ha3BaHUE, K KaKoMy
JIUTEPAaTYpHOMY KaHpy (dIOC, JIMpHKa,
JpamMa) OTHOCHTCSI Balle IPOM3BEICHUE;
pu MOATOTOBKE JIOKJIaJI0B
«PannoyrneponHoe naTupoBaHue:
CYIIHOCTh METOJa, C(epbl MPUMEHEHHS»,
«[Tomyuenue u IIPUMCHEHHE
paIOaKTHBHBIX H30TOIOBY);

— OpraHW30BBIBATH CBOIO JAEATEIHHOCTH
(manpuMep, TpH pa3paboTKe KOHIEMIHNN
MIPOEKTa TI0 OYUCTKE OKPY)KAIOIIEH Cpeabl
OT paluOaKTHBHBIX OTXOJIOB);

— YMETb BCCTU JUAJIOT, BBLICIYIIUBATH
MHCHHC OIIITIOHCHTA, y4acCcTBOBATh B
AUCKYyCCUH, OTKPBITO BbIpaXXaTb u
OTCTauBaTh CBOIO TOYKY 3pCHUA
(HammpuMep, IPU MOJATOTOBKE U IMPOBEICHUU
quckyccun «Mup 0e3 siiepHOW SHEepruu:
MU} WU PEabHOCTDY);

— TPUMEHATH 3HAHWSI K PEUICHUIO
¢usnyecknx  3amad  (BBIYMCIUTEIBHBIX,
Ka4eCTBEHHBIX, I'paUiyecKux) Ha YPOBHE
OTIePUPOBAHUS CJICTYFOLITIMHU
HUHTCJIJICKTYaJIbHbIMU ornepanusaMu:
NOHMMaHKe, IPUMEHEHUE, aHAJIU3, CHHTE3,
OLIEHKa, 0000IIEHNE, CUCTEMATHA3ALUS

JJieMeHTapHbIe
yacTuusl (8 )

Tpu srana B pa3BUTUU
(U3MKN 3TIeMEHTapHBIX
yactuil. OTKpbITHE
MO3UTPOHA. AHTUYIACTHUIIBI.
Pacmap

HelTpoHa. OTKpbITHE
HelTpuHo. [IpomexxyTouHbIE
0030HBI — MEPEHOCUUKN
ci1a0bIX B3aUMOIEHCTBHIA.
CKONBKO CyIIECTBYET
9JIEMEHTaPHBIX YaCTHII.
Ksapxu. Bzaumonelictsue
KBapKoOB. [ JIFOOHBI.

— Kunaccudumnupoath  d1eMeHTapHbBIE
YaCTHIIBI;

—  cHUCTeMaTH3upoBaTh H  00001aTh
uH(MOpMaLUIO/3HAHUS, HCTIONB30BaTh
rpadudeckue cpencTea 00paboTkn
nHpOopManuu  (HampuMep, Ha  OCHOBE
reorpa)MuecKoil KapThl HapHCyHTe KapTy
OTKPBITUI  Pa3IMYHBIX  3JIEMEHTapHbBIX
YacTHI (UCTIOJIL3yHTEe KOMIIBIOTEPHBIE MPO-
rpamMMBbl), HaOMOIaeTcs M Kakas-HHOYIb
TeHICHIMsT B  reorpaduu  OTKPBITHIA
9JIEMEHTAPHBIX YaCTHUIL; TIPU TIOMCKE OTBETA
Ha Bomnpoc: «CKOJIBKO B HACTOsIIEEe BpeMs
CYIIECTBYET JIIEMEHTAPHBIX YACTHII?»);

— CHCTEMaTU3UPOBaTh U 00001ATh 3HAHUS
B BHAE KapThl NpPEACTaBICHHH 00
9JIEMEHTAPHOM YCTPOMCTBE Marepuu H
B3aUMOJACHCTBUSIX  MEXKIY  YacTHIAMHU
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(HampuMmep, pu OOBSICHEHUH CTaHIAPTHOM
MOJIeNHY; TIPH HANMCAHWH aHAIUTHYECKOTO
0030pa «boNBIION aaPOHHBIMKOJUTAWIED:
HCCIICIOBAHUS U TIPOCKTHD)

JlaGopaTopHbIii
NMPAKTHUKYM II0 ONITHKE
U KBaHTOBOM ¢u3uke (8
q

1. N3yuyeHue 3akoHa
TIPEIOMIICHUSI CBETA.

2. 3smepeHne nokaszaTesis
TIPEIOMIICHUS

CTEKJIa TIPH ITOMOIIH
MHKPOCKOTIA.

3. Usmepenue GpoxycHOTo
paccTostHus
pacceuBaroIIeH JIMH3BL.

4. COopka ONTHYECKHX
CHCTEM.

5. UccnenoBanue
WHTEePEPEHIINN CBETA.

6. UccnenoBanne nudpakuun
cBeTa.

7. OnpeneneHue JUIMHbI
CBETOBOI BOJIHBI IIpyu TOMOIIH
T(PAKIMOHHOM PEIeTKH.
8. M3y4eHue siBIeHUH
¢boroaddekra. Mzmepenue
paboThI BBIXO/1A ATIEKTPOHA

— HccamenoBaTh  3aKOH
CBETa;

— H3MepATh II0Ka3aTeNb IPETOMIICHUS
CBETa IPH TIOMOIIN MUKPOCKOIIA;

—  u3MepATh  (OKYCHOE  pacCTOsIHUE
pacceuBarolen JTUH3bI;

— cobupath JEHCTBYIOIIUE ONTHYECKHE
CHCTEMBI;

—  HCCIIefoBaTh
JTU(PaKIUIO CBETA,;
— ONPEAENATh [UINHY CBETOBOH BOJIHBI IPH
TIOMOIIH AU(PAKIIMOHHON PEIIETKH;

— wmccnenoBath sBieHHe (orodddekra,
M3MEPSATH PabOTy BEIXOAA 3JIEKTPOHOB,;

— TIPEICTaBIIATh PE3yNbTAThl (PU3UUECKUX
W3MEpeHnH B pasOMYHBIX  (opmax
(Tabnuubl, rpauKy, TMarpaMMBL U 1p.);

— OLCHUBATh JIOCTOBEPHOCTh JaHHBIX,
IMOJIYYCHHBIX B (1)I/ISI/I‘IGCKOM OKCIICPUMEHTEC

MPEITOMIIEHUA

UHTEpEpeHINIO U

Crpoenne Bcesiennoi
(8 1)

Crpoenne BcenenHoit
(8 1)

CoJtHeuHast cHCTEMA KaK
KOMIIJIEKC TeJI, UMEIOIINX
o01Iee MPOUCXOKICHHUE.
Oom1re XapaKTepUCTHKH
miaHet. [1imaneTs! 3eMHOKM
rpymmsl. Jladekue iaHeTh.
Coumnniie u 3Be3761. CTpoeHue
u 3BoJronus BeenenHnoi

— Habmronats 3Be3xpl, JIyHy U TUTaHETH B
TEJIECKOIT,

— Ha6J'I}O,I[aTL COJIHCYHBIC IIITHa C
IIOMOIIIBIO TCICCKOIIa n COJIHCYHOI'O
OKpaHa;

— HCIIOJIB30BATh Ppa3InIHbIC

UH(OPMALMOHHBIE PECYPCHI JUIsl MOKUCKA U
UCCIIEI0OBAHUS H300PaKEHUH KOCMHYECKUX
00BEKTOB

3HaveHue QUHKH IS
00BbSICHEeHMsI MHpa U
pa3BuTHS
NMPOM3BOIUTEIBHBIX
cuJ1 obdmecTna (2 4.)

3HaveHue GUBMKH 1151
00bSICHEHHS] MUPa U
pa3BuTHUS
NMPOU3BOIUTEIbHBIX CHJI
odurecTBa (2 4.)

Enunast pusmndeckas kapTuHa
MHUpa.

®u3nKa U HAy4YHO-
TEXHUYECKasl PEBOIIOIIHS.

— OOBSICHSATD SIBJICHHSI HA MUKPO-, MaKpo-,

MEraypoBHsIX, ONHpasCh Ha  4YeTbIpe
(byHIaMEeHTaTbHBIX
B3aUMOJICHCTBHS (rpaBUTaIMOHHOE,

9JIEKTPOMAarHUTHOE, CHIILHOE U ci1aboe);

— BIaJETh METOJaMH HAyYHOrO MO3HAHUs
HAa IPEIMETHOM M  MEXIPEIMETHOM
YPOBHSX (HampuMep, TpH BBIACICHUH
o0IIero M pasIMYHOTO B MEXaHH3MAaX,
crioco0ax TMOSBIEHUS HOBBIX €CTECTBEHHO-
HAYYHBIX ¥ T'YMaHUTAPHBIX 3HAHUN);

—  cHUCTeMaTH3upoBaTh H  0000IaTh
¢usnyeckne 3HaHMSA ~(HANpUMep, IpU
BBITIOJTHEHUH 3aJjaHus:
«[Tpoxnaccupuuupyiite CyuecTBymoIye B
HacTosIIee BpeMs MEeIUINHCKHE
IpUOOPHI/yCTPOHCTBA,

CKOHCTPYHPOBAaHHBIC HA OCHOBE Pa3IMIHBIX
(u3MYecKuX SBICHUH (OTBET NPEICTABbTE
B BUJIC CXEMBI)»);

—  CHCTeMaTH3upoBaTh M  0000mmaTh
nH(OPMAINIMIO/3HAHUS B TMPEAMETHOM |
METanpeIMETHOM KOHTEKCTaX (Hampumep,
MpU TOATOTOBKe Tpe3eHTanmnu «HaHOApPT
— HaHOUCKYCCTBO X XI Bekay);

—  OCO3HaBaTh  IICHHOCTH  HAyYHBIX
METONOB IO3HAaHUA B JIIOOOM  BHIE
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JEATeIbHOCTH, yMETh BECTH JHAJIOT,
BBICITYIINBATD MHEHHE OIIIIOHEHTA,
y4acTBOBaTh B  JHUCKYCCHH, OTKPBITO
BEIpDXXaTb W OTCTaWBAaTh CBOIO TOYKY
3peHus (HampuMep, NPH IOATOTOBKE H
npoBefeHUH  auckyccun  «dmsmka  —
WHTEepHALMOHATbHAS HayKa?!»);

—  BBICTpauBaTh  CBOIO  OyayIIyIO
00pa3oBaTEIbHYI0 TPACKTOPUIO B acleKTe
pohecCHOHAIBHOTO CaMOoONpe/IeIICHHS
(Hampumep, TpH 3aMOJHEHHH TaGIHUIIBI
«I1podeccun, cBsizaHHbIE C QUUKOID»)

NosTOpeHue

(104.)

IToBTOpEeHnue pazaena
«Ontukay, «kKBaHTOBas
¢buznKay,
«DNMEKTPOANHAMHKAY

COI''TACOBAHO
[IpoTokon 3acenanus
METOUIECKOTO O0bETNHEHHS
yuuTene mMareMaTuku, puznku
u napopmarukn MAOYCOLI Ne5
uM. A.W. TTaxaiino
or 29.08.2019 rogma Nel

C.A. boabniakoBa

COI''TACOBAHO
3amecTtutens qupekropa no YBP

0O.B.Konenen

2019r.
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