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MNOSCHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo mpeamera «@Du3nkay Ha YPOBHE CpPEIHEr0 OOIIero
o0pa3oBaHMsI COCTABIIEHA HA OCHOBE:
1. - @denepadbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBLHOTO CTaHAApTa CPEIHETO OOIIEro
00pa3oBaHus, YTBEPKJICHHOTO ITpruKka3oM MUHHCTEpPCTBA 00pa3oBaHus U Hayku Poccuiickoi
Odeneparun Ne 413 ot 17.05.2012 1. (C ©BMEHEHUSIMH U JOMOJHEHUAMHU OT: 29 nexadbps 2014
r., 31 nexadps 2015 r., 29 utons 2017 r.);
- OCHOBHOW 00pa3oBaTeNbHON MporpaMMbl cpeaHero oOuiero ooOpaszoBanus MbBOY
«Hactoozepckasa COII»B neiicTByOIEH pelaKnH,
¢ yauetrom YMK Msikuies ( @usuka 10-11 knace, yriryOJaeHHbBIH ypOBEHb)

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA

«Pu3nkay — CUCTEMOOOpa3yIoImMi ydeOHBI NpeaMeT Uisl MpeAMETHON obmacTu
«EcTecTBeHHOHAYYHBIC TIPEAMETH», IMOCKOJIBKY (U3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE
MIPOLIECCOB M SIBJICHUM, M3Y4YaeMbIX XUMHUEH , OMOJIOTHEl, acTpOHOMHEN M (PU3HYECKOM
reorpapueii. B kadecTBe MKOIBHOrO mpeaMera (Qu3MKa BHOCUT OCHOBHOW BKJIaa B
(dhopMUpOBaHHE €CTECTBEHHOHAYYHOM KapTUHBI MHpA IIKOJIHHUKOB W MPEIOCTaBIISICT
HauOoJiee siICHbIe O0pa3llbl MPUMEHEHUSI HAYyYHOTrO METO/a TO3HAHUs, TO €CTh crocoba
MOJIy4eHHUs] JOCTOBEPHBIX 3HAHMM 00 OkpyxkatomeMm wmupe. Pusznueckoe 00pa3zoBaHUE
JIOJKHO TOTOBUTH POCCHMCKUX Tpa)xkJaH K JKU3HU W paboTe B YCIOBUAX COBPEMEHHOM
WHHOBAllMOHHOW HSKOHOMHUKM, KOTOpas TOJBKO M MOXET O0O0€CleunuTh peajbHOe
OJlarococTosiHuEe HaceleHus M Bhixoja Poccuu Ha mepenoBbie MO3UIMU B MUPE B HAyKe U
TEXHOJIOTHSIX. 3aJaydl IIKOJIBHOTO (PU3UYECKOTO 00pa3oBaHUsI COCTOSIT HE TOJBKO B
BBISIBJICHUU U MOJITOTOBKE TAIAHTIIMBBIX MOJIOABIX JIIOJICH JJI MPOJOJKEHUST 00pa30BaHUs U
nanpHeuIed MnpodecCHoHaIbHOM  JIEATEIbHOCTM B OOJACTU  €CTECTBEHHOHAYUYHBIX
HCCIICIOBAaHUM M CO3JaHUU HOBBIX TEXHOJIOTUU. BaxkuelmuMm TpeOoBaHHEM SIBISECTCS
MOCJeA0BaTEIbHBI U HEMPEPHIBHBIA XapaKTep OCBOEHHUS CUCTEMbl (PU3MUECKUX 3HAHUU U
CIOCOOOB AEATENBHOCTH HA MPOTSHKEHUH Beero nepuoaa ooyuenusd. Llenu nzyuenus pusuku
BApBUPYIOTCS. B 3aBUCUMOCTH OT dTana oOyueHus. Ha MpOTSIKEHHM BCEro IIKOJIHHOTO
nepuosa s GU3NKK, KaK U JUIsl APYTUX €CTeCTBEHHOHAYYHBIX MPEIMETOB, HEU3MEHHBIMHU
OCTarOTCs e (POPMUPOBAHUS TMO3UTUBHOTO OTHOIIEHUS K HayKe, €CTECTBEHHOHAYYHOM
IPaMOTHOCTH, BKJIIOYasi €€ (PU3NYECKYI0 COCTABJISIONIYIO, Pa3BUTHS JTUYHOCTHBIX KauyeCTB U
WHJUBUIYAIBHBIX CIIOCOOHOCTEH. M3yuenne ¢usmku Ha yriayOJeHHOM YypOBHE BKIIOYAET
paclMpeHre IpeAMETHBIX PE3YIbTATOB U COAEPKaHUE, OPUEHTUPOBAHHOE HA MOJTOTOBKY K
nocieayolemMy npopeccuoHaabHOMy 00pazoBaHuio. M3ydueHue npeamMera Ha yriyOJIeHHOM
YPOBHE I03BOJISIET CHOPMUPOBATH Yy OOydJarONIUXcs (PU3HUECKOE MBIIUICHUE, YMEHHUE
CHUCTEMAaTU3UPOBATh MU 0000IIATh TOJYYEHHbIC 3HAHUS, CaMOCTOSITEIbHO MPUMEHSTH
MOJTYYCHHbIC 3HAHUS IS PEIICHUS MPAKTUYECKUX U Y4eOHO-HCCIEAOBATEIbCKUX 3aj1ay;
YMEHHE aHaJIM3UpPOBaTh, IPOTHO3UPOBATH U OICHUBATH C TMO3UIMU DKOJOTHUYECKOU
0e30MacHOCTH TOCJENCTBUSI OBITOBOM U TMPOU3BOJICTBEHHOW JESATENbHOCTH YeJIOBEKa,
CBSI3aHHOM C MCTIOJIb30BAHUEM UCTOYHUKOB SHEPTHUHU.

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

B cpenneit mkone ¢usuka uzydaercs B 10-11 kimaccax. YueOHbIi miaH BkirodaeT 345

(350) yacoB, U3 pacuera 5 yueOHbBIX YaCOB B HEJICITIO.
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INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YUYEBHOI'O IIPE/IMETA «
OU3BUKA»

IlianupyeMbie JMYHOCTHBIE pe3yabTarhbl ocBoeHus OOII

JIMYHOCTHBIE pe3yJabTAaThl B cepe OTHOLIEHUI 00yUalomuXxcs K cede, K CBoeMy
310POBbIO, K IO3HAHMIO CeOs:

OpUeHTaIMsT OOYyYaloIIUXCS Ha JOCTIDKEHHWE JIMYHOTO CYACThs, peaH3aIfio
MMO3UTHUBHBIX KHU3HEHHBIX MEPCIEKTHB, MHUITMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH
U CHOCOOHOCTh K JTMYHOCTHOMY CaMOOMPEENICHUI0, CIIOCOOHOCTh CTaBUThH LENH U
CTPOUTH KU3HCHHBIC TITAHbL;

TOTOBHOCTbH U CTIIOCOOHOCTh 00ECIIeUnTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO KU3Hb B
IPOLIECCe CAMOCTOSITEIbHON, TBOPUECKOW U OTBETCTBEHHOM JESTEIILHOCTH;
TOTOBHOCTh U CIIOCOOHOCTH 00YyYaromuxcsi K OTCTAaMBAaHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO
MO3UIMI0 TI0 OTHOLIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSM MPOILIOTO U
HACTOSIIIIETO Ha OCHOBE OCO3HAHUSI M OCMBICIICHHSI UCTOPHH, JYXOBHBIX IIEHHOCTEH U
JOCTUKEHUU HAIIEH CTPAHBbI,

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS K CaMOpPa3BUTHUIO U CaMOBOCITUTAaHUIO B
COOTBETCTBUH C OOIIECYEIOBEYECKUMHU IIEHHOCTSAMH W UJAealaMU TPaKIaHCKOTO
oO1iecTBa, MOTPEOHOCTh B (DU3UYECKOM CaMOCOBEPIICHCTBOBAHUMU, 3aHATHUIX
CIIOPTHUBHO-03/I0POBUTEIHHON EATEIBHOCTHIO;

MPUHATHE W pealu3alus IEHHOCTEW 310poBoro M Oe3zomacHoro oOpasza KU3HH,
OepeXHOe, OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nIECKOMY U TICHXOJIOTUYECKOMY 3/I0POBBIO;

HEMPUATUE BPEIHBIX MPUBBIYEK: KYPEHUs, YIIOTPEOIICHUS aJIKOTOJIsl, HAPKOTHUKOB.

JInuHOCTHBIE pe3yJbTaThl B cpepe oTHOLIEHUIT 00y4aromuxcsa Kk Poccun kak k Pogune
(OTeuecTBy):

poccHiickas UIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCUNCKON MIEHTUYHOCTHU B
MOJMKYJIbTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOMU
OOLIHOCTH pOCCUIiCKOro Hapoaa U cyabOe Poccum, marpuoTusM, rOTOBHOCTH K
ciyxeHuto OTeuecTBy, €ro 3alure;

YBAKEHHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH nepen PonnHoi, ropnocta 3a
CBOM Kpail, CBOO PonnHy, mponuioe W HACTOsIIEE MHOTOHALMOHAJIBHOTO HapoAa
Poccuu, yBakeHue K TOCy1apCTBEHHBIM CUMBOJIaM (repo, iiar, ruMH);
(GbopMHpOBaHHE YBAaXEHUS K PYCCKOMY S3bIKY KaK TOCYJAApPCTBEHHOMY SI3BIKY
Poccuitickonn @enepaunu, SBISIOMEMYCS OCHOBOM POCCHUMCKOM WIECHTUYHOCTH U
IJIaBHBIM (DAKTOPOM HAIMOHAIBHOTO CAMOOMPEIETICHUS;

BOCIIUTAHUE YBAXEHUS K KYJIbType, SI3bIKaM, TPATUIUsAIM M OObIYasiM HapOJOB,
npoxuBaromux B Poccurickon @enepanun.

JInyHOCTHBIE pe3yabTaThl B c)epe OTHOLICHUH 00y4al0IIUXCH K 3aKOHY, FOCY1apCTBY
U K TPAKIAHCKOMY OOIIIECTBY:



— TIPaXIAaHCTBEHHOCTb, I'PAXKAAHCKAsl IMO3UIMSA AKTMBHOIO M OTBETCTBEHHOIO 4YJIEHA
pOCCHIICKOTO  OOIIECTBA, OCO3HAIOLIErO0 CBOM KOHCTUTYLIMOHHBIE IIpaBa H
00S3aHHOCTH, YBaXKAIOLIEro 3aKOH W MPaBOMOPSANOK, OCO3HAHHO NPUHHMAOLIETO
TPaJAUIIMOHHBIE HALIMOHAJbHBIE W  OOIIEYETIOBEYECKUE TyMaHUCTUYECKUE U
JEMOKpaTUYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B 00IIIECTBEHHON KU3HH;

— TpU3HAHHE HEOTUYKJTAEeMOCTH OCHOBHBIX MpaB M CBOOOJ YeJIOBEKa, KOTOpbHIE
IpUHAAJIEKAT KaXKIOMY OT POXKIACHHS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX
npaB ¥ cBO0OJ 03 HapylleHus MpaB U cBOOO JIPYruX JUI, TOTOBHOCTh OTCTaUBATh
coOCTBeHHbIE TMpaBa M  CBOOOJBI  4YellOBeKa W  TPaKJaHWHA  COIJIACHO
oOIIenpU3HaHHBIM MIPUHIUIIAM U HOPMaM MEXKyHApOJHOIO MpaBa U B COOTBETCTBUU
¢ Koncturynmen Poccuiickon ®@enepanuu, npaBoBasi ¥ NOJIUTHYECKAst TPAMOTHOCTB;

— MHPOBO33pPEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pAa3BUTHS HAyKU U
OOILIECTBEHHON MPAaKTHKH, OCHOBAaHHOE Ha JHMAJIOTe KYJIbTYp, a TaKXKe€ pas3InYHBIX
(dopM OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOETO MECTa B MOJUKYJIBTYPHOM MUDPE;

— HHTEPHOPHU3AIUA HEHHOCTEW JEMOKPATHH U COUUAIBHOW COMUAAPHOCTH, TOTOBHOCTh
K JIOTOBOPHOMY DpETYJIMPOBAaHUIO OTHOLIEHWW B TPyNNe WIM COLHAIBHOU
OpraHH3aLNY;

— TOTOBHOCTh OOYyYarOLIUXCSI K KOHCTPYKTUBHOMY YYAacTHUIO B NPHUHATUU PEIICHUH,
3aTparMBalOIUX WX TpaBa U HHTEPEChl, B TOM YHCJIE€ B pa3UYHBIX (opmax
OOLIECTBEHHOM CaMOOpraHU3alluy, CaMOYyNpaBICHUs, OOIIECTBEHHO 3HAYMMOMN
NEATENBHOCTH;

— TPUBEPKEHHOCTh MJI€IM MHTEPHALMOHAIM3MA, APY>KObI, paBEHCTBA, B3aUMOIIOMOIIU
HapOJ0B; BOCIMTAHUE YBAXXUTEIBHOIO OTHOILIEHUS K HAIMOHAIIBHOMY JOCTOWHCTBY
JOJIeH, X YyBCTBaM, PEIIMTUO3HBIM YOEKICHUSIM;

— TOTOBHOCTh 00YyYaroUuXxcsi IPOTUBOCTOSTh UAEOJIOTHH IKCTPEMU3MA, HAIIMOHATIU3MA,
KCeHO(OOUU; KOPpYNUMH; JTUCKPUMHHALMK 1O COLHUAIbHBIM, PEITUTHO3HBIM,
pacoBbIM, HAIMOHAJIBHBIM TpPHU3HAKAM M JPYTUM HETaTUBHBIM  COLMAIbHBIM
SBJICHUSIM.

JIMYHOCTHBIE Pe3y/ibTAThl B c)epe OTHOMICHUI 00yYAIOUIUXCS ¢ OKPYKAIMIMMHU
JIIOAbMHU:

— HPaBCTBEHHOE CO3HAHHWE U TOBEJCHHUE HAa OCHOBE YCBOEHHS OOIIEUETOBEUYECKHUX
LEHHOCTEW, TOJIEPAHTHOTO CO3HAHUS M TIOBEACHHMS B MOJUKYJIBTYPHOM MHpE,
TOTOBHOCTU U CIIOCOOHOCTH BECTH JAMAJIOr C JPYTMMH JIIOJbMH, JOCTUTaThb B HEM
B3aMMOINOHUMAHUS, HAXOAUTH OOIIUE 1IEJIU U COTPYAHUYATH AJISl UX JOCTUKECHMUS,;

— NpPUHATHE TYMAHUCTUYECKHX  LEHHOCTEM, OCO3HAHHOE, YBAXUTEIBHOE U
100poXKeNnaTeIbHOE OTHOIIEHUE K APYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIHOCOOHOCTh K CONEPEeKMBAHUI0O M (POPMUPOBAHUE IMO3UTHUBHOTO OTHOILIECHUS K
JOISIM, B TOM YHCIE K JIMI[AM C OTPAaHMYECHHBIMM BO3MOXHOCTSIMHU 3I0POBbS U
MHBaNUAaM; OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3UUYECKOMY
U TICUXOJIOTUYECKOMY 3J0pPOBBI0 JPYTHUX JIIOJIEH, YMEHHE OKa3bIBaTh IEPBYIO
MIOMOIIIb;

— (opMHUpOBaHKME BBIPAKEHHOW B TMOBEICHWU HPABCTBEHHON IMO3WIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HAaTEeIbHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHWS U



MOBE/ICHUS Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH M HPaBCTBEHHBIX
9qyBCTB (4€CTH, 10Jra, CIPABEIIMBOCTH, MUJIOCEPAUS U IPYKET00us);

— Pa3BUTHC KOMHGTCHHI/Iﬁ COTPYAHHYICCTBA CO CBCPCTHUKAMM, JACTbMHU MJIAJAIICTO

BO3pacTa, B3pOCIBIMH B 0O0pa30BaTEbHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-
MCCIICJIOBATEILCKOM, MPOCKTHON M IPYTUX BUAX JEATEIBHOCTH.

JIMYHOCTHBIE pe3yJabTAThl B c)epe OTHOMIEHUI 00yYAIOIIUXCH K OKPY:KAKIIEMY MHUPY,
’KUBOM MPUPO/E, Xy10KeCTBEHHOU KYJIbTYype:

MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKH,
3HAUUMOCTU HAyKH, TOTOBHOCTh K HAay4YHO-TEXHUYECKOMY TBOPUYECTBY, BIaJICHHE
JOCTOBEpHON MHGpOpMALME O MEPEeNOBbIX TOCTHKEHUSIX U OTKPBITHSIX MHUPOBOU U
OTCUECTBCHHOW HAYKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX 00 YCTPOHCTBE
MUpa U 00IIEeCTBa;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHUCIE CaMOOOpa30BaHUIO, HA
MIPOTSDKCHUH BCEH KU3HU; CO3HATEIILHOE OTHOIIIEHNE K HETIPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(eCCUOHAIBHON U O0IIECTBEHHOM A€ TEILHOCTH;
IKOJIOTHYECKAs KYyJbTypa, OEpeXHOE OTHOIICHUS K POTHOM 3eMile, MPUPOTHBIM
OoorarctBaMm Poccmm W Mwupa; MOHWMaHHWE BIUSHUS COIHUATBLHO-2KOHOMHUYECKHIX
IIPOLIECCOB HA COCTOSIHUE TMPUPOJHON M COLMAIBLHOM Cpefbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE€  TMPUPOJHBIX  PECYpPCOB;  yYMEHUS U  HABBIKK  Pa3yMHOTO
IPUPOAOIIOIH30BaHUS, HETEPIUMOE OTHOIICHHE K JCHCTBUSAM, MPUHOCSIIUM BpPEI
AKOJIOTUH; TPUOOPETEHHUE OIBITA IKOJIOTO-HAMIPABICHHOM JIEATEIbHOCTH;
ACTETUYECKOE OTHOIICHHS K MHUPY, TOTOBHOCTh K AICTETHYECKOMY OOYCTpPOMCTBY
COOCTBEHHOTO OBITA.

JINYHOCTHBIE pe3yJabTAaThI B cq)epe OTHOIIIEHUH Oﬁy‘lalOlllI/IXCH K CEMBE U POAUTEIISAM, B
TOM YHUCJIC ITIOATOTOBKA K ceMeiiHOM KU3HHU:

OTBETCTBEHHOE OTHOIIICHUE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS
IICHHOCTEH CeMEMHOM KU3HMU;

MOJIOKUTENIbHBIM  00pa3 CceMbH, POAUTENHCTBA (OTIIOBCTBA M MAaTEPUHCTBA),
WHTEPUOPU3AIUS TPAAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JIMYHOCTHBIE pe3yJabTAaThl B cepe OTHOIEHUS 00y4AIOIINXCS K TPYAY, B cepe
COUMATbHO-IKOHOMMYECKUX OTHOIIIEHHIA:

yBaXCHHE KO BceM (¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3allldTe CBOCH
COOCTBEHHOCTH,

OCO3HaHHBIM BBIOOP Oyaymied mnpodeccMu Kak MyTh M CIOCO0 pealn3aluu
COOCTBEHHBIX KU3HCHHBIX IIJIAHOB;

TOTOBHOCTh OOYYaIOIIUXCS K TPYAOBOM MNMPOGECCHOHAIBHOM ACATEILHOCTH KaK K
BO3MOXXHOCTH YYacCTHS B PCIICHWU JIMYHBIX, OOIIECTBEHHBIX, T'OCY/IapCTBECHHBIX,
00I11IeHAITMOHAIBHBIX MPOOJIEM;

NOTPEOHOCTh TPYAWUTHCS, YBAXCHUE K TPYyAy | JIOIAM TPyJda, TPYAOBBIM
JTOCTIKCHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIECHUE K Pa3HBIM
BUJIaM TPYIOBOM JICATECILHOCTH;

TOTOBHOCTh K CaMOOOCITYy)KHBaHHWIO, BKJIIOYas OOYYCHHE M BBITOJTHCHHUE JTOMAITHUX
00s13aHHOCTEH.



JIn4HOCTHBIE pe3yJabTaThl B chepe GPU3MIECKOro, ICUXO0J0THYECKOro, COUAIBHOI0 U
aKaJeMHU4ecKoro 0,1aronoJry4ynst 00y4aromuxcs:
— (Qusnueckoe,  SMOLMOHAIBHO-TIICUXOJIOIMYECKOE,  COLUAJIbHOE  OJaromnoyryyue
oOydaronuxcsi B JKU3HUM OOpa30BaTeIbHOM OpraHU3alUM, OIIYIIEHHE JETbMU
0€30MMacCHOCTH U NICUXOJIOTMYECKOTro KoMpopTa, HHPOPMAIIMOHHOM 0€3011aCHOCTH.

Ilnanupyembie MeTanpeaMeTHbIe pe3yabTarbl ocBoeHuss QOOII
MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON TPOrpaMMbl
peACTaBIEHbI TPeMs TPYIIIIaMu YHUBEPCATbHBIX YueOHbIX nerctBuid (YVY ).

— PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
BbInyCKHMK HAYYHTCH:

— CaMOCTOSITEJIbHO OMNPENEATh LIeNd, 33JaBaTh MapaMeTpbl U KPUTEPUH, TIO KOTOPHIM
MOYHO OMPEICUTh, YTO 1€JIb JOCTUTHYTA;

— OIICHMBaTh BO3MOXKHBIE TIOCIEJICTBUS JOCTHKEHUS TIOCTABICHHOW 1M B
JeSITeTbHOCTH, COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASICh Ha
COOOPaKEHUSIX STUKHU U MOPAJIH;

— CTaBUTb U (PopMyIUpOBaTH COOCTBEHHBIC 33/1a4u B 00pa30BaTEIIbHOMN JESTEIHHOCTU U
AKU3HEHHBIX CUTYaIUX;

— OLEHHUBATh PECYpPCHI, B TOM YHCIIE BPEMS U JPYIHE HEMaTepUaJbHBIE PECYPCHI,
HEO0OXO0IUMBbIE TSI TOCTHXKEHHSI TIOCTABJICHHOM 11€I1H;

— BbIOUpaATh MYTh JOCTWKECHUS 1EJH, IJIAHUPOBATh PEIICHUE IOCTABJICHHBIX 3ajady,
ONTUMHU3UPYS MaTEpUATIbLHBIE U HEMATEPUAJIbHBIC 3aTPaThI;

— Opranu3oBbIBaTh IP(HEKTUBHBIM MOUCK PECYPCOB, HEOOXOIUMBIX ISl JTIOCTHXKECHUS
MOCTaBJICHHOM 1I€/IH;

— COIOCTAaBJIATh TOJYYCHHBIA pE3yNbTaT JEATCIIBHOCTH C IIOCTABJICHHOW 3apaHee
LEJIbIO.

2. ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
BbInyCKHMK HAYYHUTCH:

— HCKaThb W HaXOAuTh OOOOIICHHBIC CIIOCOOBI pEIICHUS 3aJad, B TOM 4YHCIIE,
OCYIIECTBJISTh PAa3BEPHYTHIA HMH(POPMAIMOHHBIM MOWUCK U CTaBUTh HA €r0 OCHOBE
HOBBIE (yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

— KPUTWUYECKU OIICHUBATh W HMHTEPIPETUPOBATH MHPOPMALUIO C PA3HBIX IO3UIINMA,
pacro3HaBaTh U UKCUPOBATH IPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

— HCTMOJIb30BaTh Pa3JIMYHbIC MOJIECIBHO-CXEMAaTHUUECKUE CPENICTBA JJISl MPECTABIICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIICHHWM, a TaKKe NPOTUBOPEUUM, BBISBIICHHBIX B
MH(POPMAITMOHHBIX UCTOYHUKAX;

— HaxoAuTh W MPUBOJAUTH KPUTUYECKUE AapTryMEHTHl B OTHOILICHUM JEUCTBUU U
CYXXJICHUHN IPYroro; CHOKOWHO U pa3yMHO OTHOCHUTHCSI K KPUTHUECKUM 3aMEUAHUSIM B
OTHOIIIEHUU COOCTBEHHOTO CYXKJICHHS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJUTH 32 PAMKH Y4€OHOTO MpeMeTa U OCYIIECTBIISTH IIEJICHANPABICHHbBIN TOUCK
BO3MOYXHOCTEH JIJIsl IIMPOKOTO MEPeHOca CPEACTB U CIIOCOOOB ICHCTBUS;

— BBICTpaWBaTh WHAMBUAYAIbHYIO  0Opa30BATEbHYI0  TPACKTOPHUIO,  yUYWTHIBas
OTPaHUYECHHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OIPAHUYCHUS;

— MEHSTh U YAEPKUBATH Pa3HbIC MO3UIMU B IO3HABATENHHOU ESITENHLHOCTH.
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KoMMmyHukaTuBHBIE yHUBeEpcadbHbIe y4eOHbIe 1eiicCTBUA

BbInycKHUK HAYYHTCS:

OCYIIIECTBIISTh JETOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU
(xak BHyTpu oOpa3oBaTeNbHOM OpraHu3alliu, TaK M 3a €€ Mpeleiamu), Noa0upaTh
HapTHEPOB VST IEJI0OBOH KOMMYHHKAITMH HCXOJI U3 COOOpaKeHUH pe3yabTaTHBHOCTH
B3aMMOJICHCTBHSI, & HE TINIHBIX CUMITATUH;

NPU OCYIIECTBICHUHU TPYIIOBON pabOThl OBITh KaK PYKOBOAWTENEM, TaK U UJICHOM
KOMaH/Ibl B Pa3HBIX POJISIX (T€HEpaTop UACH, KPUTHK, UCTIOJHHUTEIh, BBICTYIAIOIINH,
IKCHEPT U T.1I.);

KOOPAWMHHUPOBATh M BBHIMOJIHATH PabOTy B YCIOBUSAX PEATBLHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBHSI;

Pa3BEpHYTO, JIOTUYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIH30BAHHEM
aJICKBAaTHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(IMKTOTEHHBIE CHUTYalldd W TPEIOTBpAIIaTh KOH(IUKTHI A0 UX
aKTUBHOW (ha3bl, BBICTPAWBATH JCIOBYI0O M O0O0pPa30BaTEIbHYI) KOMMYHHUKAITHIO,
n30erast TUIHOCTHBIX OIICHOYHBIX CYKICHHM.

Ili1annpyemMbie peAMeTHbIE Pe3YJbTATHI

B pe3yabrare usyuyeHus yueOHOro npeamera «P@u3nkKa» Ha YpOBHe CpeIHero oouero
oOpa3oBaHus:

BoinyckHuk Ha 02a30BOM YPOBHE HAYYMTCS:
JEMOHCTPUPOBaTh Ha MpUMEpax poJb U MecTo (Gu3NKd B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpAa, B Pa3BUTHM COBPEMEHHOM TEXHUKUA U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIbHOCTH JIOJIEH;
JE€MOHCTPUpPOBaTh Ha TNpUMEpax B3aUMOCBSI3b MEXAY (U3MKON U Apyrumu
€CTECTBEHHBIMU HayKaMU;
YCTAaHABJIMBATh B3aHMOCBS3b E€CTECTBEHHO-HAYUYHBIX SBJICHUH M  IPUMEHATH
OCHOBHBIE (PU3MUECKHE MOJIEIH JJIsl X ONMMCAHUS U OOBSICHEHMUS,;
UCIOJIb30BaTh MHGOpMAINIO (U3UYECKOTO COJCPKaHUS TPU PEIICHUH YUEOHBIX,
MPAKTUYECKUX, MMPOCKTHBIX M MCCIEI0BATENbCKUX 3a/1ad, HHTErpUpYs MH(pOpMaIUio
U3 Pa3JIMYHBIX UCTOYHUKOB U KPUTHYECKU €€ OLICHUBAs;
paznuyaTh M yMETh HCIOJIb30BaTh B Y4YEOHO-HUCCIEAOBATENILCKOW JEeATEIbHOCTH
METO/Ibl HAyYHOI'O MO3HAHMS (HAOIIOJEHUE, OMHCAHHME, U3MEPEHHE, SKCIEPHUMEHT,
BBIIBUKEHUE THUIOTE3bl, MOJECIMPOBAHWE M 1p.) U (OpPMBI HAYYHOTO MO3HAHUS
(akTbl, 3aKOHBI, TEOPUH), JEMOHCTPUPYS HA MPUMEPAX UX POJIb U MECTO B HAYYHOM
MTO3HaHUU;
IPOBOAMTH MpsIMbIE W KOCBEHHBbIE HW3MEHEHUs (U3MUECKUX BEJIUYUH, BBHIOMpas
U3MEpUTENIbHbIE MPUOOPHl C yYETOM HEOOXOAMMOH TOYHOCTH H3MEPEHHH,
IJIAHUPOBATH XOJI HW3MEPEHMI, IOJy4aThb 3HAUEHUE M3MEPSEMOMl BEJIMYMHBI H
OLICHHMBATh OTHOCUTENIbHYIO OTPEIIHOCTD M0 331aHHBIM (OopMyJiam;
NPOBOAUTH HCCIEAOBAHUSA 3aBUCUMOCTEH MEXIy (PU3NYECKUMHU BEITUYMHAMU:
OPOBOJUTh HM3MEPEHUS] M OINpeAessiTh Ha OCHOBE HCCIEAOBaHUS 3HAYCHUE

8



MapamMeTpoOB, XapaKTePU3YIOMUX JaHHYIO 3aBHCHUMOCTh MEXKAY BEIMYWHAMH, H
JIeaTh BBIBOJ] C YYETOM TOTPEIIHOCTH U3MEPEHUN;

WCIIOJIB30BaTh ISl OIMWCAHUSA XapaKTepa TMPOTEKaHWs (DU3UIECKUX MPOIECCOB
¢du3nUecKue BEIMYUHBI U IEMOHCTPUPOBATHh B3aUMOCBSI3b MEKy HUMH;
UCTIONB30BaTh JUISI OIMCAaHUS XapaKTepa MPOTEKaHUs (PUINISCKUX TPOIECCOB
(¢u3nIecKre 3aKOHBI C YUYETOM I'PAHUIL UX TPUMEHUMOCTH;

pemarth KadecTBCHHBIE 3aJaud (B TOM YHCIE M MEXIPEIMETHOTO XapakTepa):
UCTIONB3YSl MOJENH, (U3NYECKUE BEIMYUHBI W 3aKOHBI, BBICTpAMBATh JIOTUYCCKU
BEPHYIO IIETIOYKY OOBSCHEHUS (JI0KA3aTeIhCTBA) MPEIOKEHHOTO B 3a/1a4e mpoiiecca
(sBIIGHMS);

peliaTth pacueTHble 3aJaud C SBHO 3aJaHHOM (M3MYECKON MOJIENbI0: Ha OCHOBE
aHaJM3a yCIIOBUS 3a7a4d BBIICIATh (HU3HUYECKYI0 MOJENb, HAXOIUTh (Pu3ndecKkue
BEJIMYMHBI M 3aKOHBI, HEOOXOMUMBIC W JTOCTATOUYHBIC JJIA €€ PCeIICHUs, MPOBOIUTH
pacyeTsl U IPOBEPATH MOTYUECHHBIN pe3yIbTaT;

VYHUTHIBATh TPAHUIIBI MPUMECHEHHS M3YyYEHHBIX (DU3UYECKUX MOJCIICH TP PEIICHUH
(GU3HYECKUX U MEXKITPEIMETHBIX 3a]1a4;

HCITOJTh30BaTh HH(POPMAITHIO ¥ IPUMEHSTh 3HAHHS O MPUHIIUATIAX PAOOTHI 1 OCHOBHBIX
XapaKTEPUCTUKAXU3YYCHHBIX MAIllUH, TPUOOPOB U JAPYIHMX TEXHUYECKUX YCTPOWCTB
JUTSI pEeUICHUs TPAKTUYECKUX, YUeOHO-UCCIEA0BATEIbCKUX U MMPOCKTHBIX 3a/1a4;
UCIIOJIb30BATh 3HAHUS O (PU3UYECKUX O0BEKTaX U MPOIECCaX B MOBCEAHEBHOM KU3HU
JUisl obecrieueHusi 0€30MacCHOCTH MpU OOpalieHUuu C MPUOOpaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUs 3J0POBBS U COOJIOACHHUS HOPM 3KOJIOTHMYECKOIO
MOBECHUS B OKPY XKaIOIIEH cpesie, ISl MPUHSITHS PEIIeHU B MOBCETHEBHOMN KU3HU.

BoinyckHHK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUThCS:
HOHUMAMb U 0OBACHAMb YETOCMHOCMb PUULECKOU MeopUul, pa3iuiams epanuybl ee
NPUMEHUMOCTIU U MEeCMO 8 PSIOY OpYeUux u3uiecKux meopu;
gnadems npuemMamy NOCMPOEHUs MeoPemuUyecKux O0oKa3ameibCms, a makxdice
NPOCHO3UPOBAHUSL 0COOEHHOCIEU NPOMEKAHUsL PUIUYECKUX S8NEeHUll U NPOYecco8 HA
OCHOB€ NOTYUEHHbIX Meopemuieckux ble0008 U 00KA3amenbCme,

Xapaxkmepuzoeams CUCMEMHYIO C653b  MeHCOY OCHOBONONALAIOWUMU  HAYYHBIMU
HOHAMUAMU: NPOCMPAHCMBO, 8pPeMs, Mamepus (ewecmeo, noie), 0sudxiceHue, cuid,
SHepausi;

8bI08UCAMb  2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONIALAIOWUX — (DUUYECKUX
3aKOHOMepHOCmeU U 3aKOHO8;

CAMOCMOAMENLHO NIAHUPOBAMb U NPOBOOUMb U3UYECKUE IKCHEPUMEHMbL,
xapaxkmepuzoeams  2100a1bHble NPOOAEMbl, CMoAwue neped 4er08eyecmeoM:
9HepeemuuecKue, Culpbegvle, 3KoN02uYecKue, — U poib QU3UKU 8 peuleHuu IMux
npoonem,

peulams NpaKmuKo-OpuUeHMUpoOsaHHvle KauecmeeHHvle U pacuemmuvie Guzuieckue
3a0auu ¢ 8b160poM PuU3UUEeCKOU MOOeNU, UCNONb3YS HECKOIbKO (PUUUECKUX 3AKOHO8
unu  Qopmyn, CeA3bI8ArWUX U38eCmHble u3uYecKue GelUdUHbl, 8 KOHMeKCme
MedHCnpeoMemHbIX CEs3ell,



—  00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCTNUKY U3VYEHHBIX MAWMUH, NPUOOPO8 U
MexXHU4ecKux yCmpoucms;

—  00BACHAMb YCIOBUS NPUMEHEHUs. QUUYECKUX MoOelel Npu peueHuu @Gu3uUdecKux
3a0a4, HAX00UMb AOEKBAMHYIO NPeONONCeHHOU 3adade Qu3uuecKyo Mooeib,
paspewiams npoodiemy Kak HA OCHO8e UMEIOWUXCS 3HAHUL, MAaK U Npu NOMOwu
Memoo08 OUeHKU.

COILEPKAHUE YYEBHOTI O IPE/IMETA «®U3UKA»

du3nka u eCTeCTBeHHO-HaquLIﬁ METOA NMMO3HAHUA MTPUPOABI

®uszuka — (QyHIaMeHTalbHas Hayka o mnpupone. HayuHblii MeTon mO3HaHUS MUpA.
B3auMocBsa3p Mexay (U3MKONM M JPYTMMU €CTECTBEHHBIMM HayKaMu. MeToabl HAydHOTrO
uccaenoBaHus (u3nyeckux sBieHUM. [lorpemHocTr M3MEpeHWl (PU3HUECKUX BEIUYUH.
MopenupoBaHue SBICHHW W NPOLECCOB MPUPOABL. 3aKOHOMEPHOCTh M CIyYalHOCTD.
['panunpl npuMeHUMOCTH  (U3MYECKOro 3akoHa. Duznyeckue TEOpUM M IPUHLIHUI
cooTBeTcTBUA. Poib u Mecto gusuku B (OpMHUPOBAHMHU COBPEMEHHON HAay4YHOH KapTHUHBI
MHPA, B IIPAKTUYECKON IEATEIBHOCTH JIKOJAEH. Pusuka u Kyabsmypa.

Mexanuka

I[IlpeqMer ® 3amauM  KIIACCMYECKOM MEXaHWUKU. KuHEMaTM4YeCKHe XapaKTEPUCTUKHU
MEXAHUYECKOTr0 JBMKEHUS. Mojenn Tesl U JBUKEHUN. PaBHOYCKOpPEHHOE MPSIMOJIMHEMHOE
IBIDKCHUE, CBOOOJHOE IIaJICHHE. JBIDKCHHE TeJla, OPOIICHHOTO IMOJ YIJIOM K TOPH30HTY.
JIBIDKEHHE TOYKH 110 OKPYXHOCTH. [locmynamenvhHoe u @pawjamenvHoe O8UICEHUE
meep0oo20 mena.

B3aumopericteue ten. IlpuHuun cynepnosuunu cuil. MHeprumanbHas cucTeMa OTCUETA.
3akoHbl MexaHuKH HprotoHa. 3akoHel BcemupHoro tarorenus, ['yka, cyxoro TpeHHs.
JIBukeHue HeOECHBIX TeNl W HUX HCKYCCTBEHHBIX CIYTHHUKOB. feneHus, Habaodaemvie 6
HEUHePYUATIbHbIX CUCIEeMAax omcdema.

NMnynbe cumbl. 3aKOH HW3MEHEHUSI M COXpaHEHusi ummyibca. Pabora cuibl. 3akoH
M3MEHEHHS U COXPAHECHUS DHEPTHH.

PaBHOBeCcHe maTepuasbHOM TOYKU U TBEPIOIrO TEJA. Y CJIOBHUS PABHOBECHUS TBEPAOTO TeEja B
MHEpUHATIBHOU cucTeMe orcyera. MoMeHT cuiibl. PaBHOBECHE KUAKOCTH U rasa. J{BrxeHue
KUJKOCTEH U Ta30B. 3aKOH COXPAHEHUs IHEPeUU 8 OUHAMUKE HCUOKOCMU U 2a3d.
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Mexannyeckue KojeOaHWsi U BOJIHBI. AMIUIMTYAA, TEPUOA, YacToTa, (azakoaeOaHU.
[IpeBpareHus 3Hepruu npu KoneOaHusiX. BoiHyscoeHHble KoneOaHus, pe3oHanc.

[Tonepednbie U POIOJIbHBIEC BOJHBEI. DHEpPrusi BoJHBIL. HTEepdepenius u qudpakius BOJH.
3BYKOBBIE BOJIHBI.

MouyekyasipHasi pu3uKa U TEPMOAUHAMHUKA
[IpeameT u 3agauu MosiekysapHO-KuHeTnyeckoi Teopun (MKT) u TepMoguHaMuUKH.

OkcnepumeHTanbHble qoka3zarenbcTBa MKT. AGcomtoTHas TemnepaTypa Kak Mepa cpenHen
KMHETHYECKOW HEPTUU TEILUIOBOTO JIBM)KEHHsI YaCTHI] BellecTBa. Moienp HIeaabHoro rasa.
HaBnenne ra3za. CBsA3bp MEXKIAYy [JABICHHEM U CpPEAHEH KHHETHYECKOW HSHEpruei
IIOCTYIATEIBHOIO TEIUIOBOIO JBKEHUS MOJIEKYJI UEaIbHOTO Ia3a.

Mopnenp wnIeanpHOr0 Trasa B TEPMOJMHAMMKE: ypaBHeHue MenneneeBa—KnaneipoHa,
BBIPAKEHHUE JIJI1 BHYTPEHHEW dHEepruun. 3akoH /[anpToHa. 1'a30BbIe 3aKOHBI.

ArperatHble cocTosiHMsL BemiecTBa. DazoBble mnepexonbl. [IpeoOpasoBaHue sHEpruu B
(a3oBbIx nepexoaax. HackleHHble U HEHACBIIIEHHBIE Tapbl. BiaaxxHocTh Bo3ayxa. Moaenb
CTPOEHMsI KMIKOCTEH. [losepxnocmuoe uamsdicenue. Molenb CTPOCHHsI TBEPABIX TEIL.
Mexanuueckue ceoticmea meepovix mei.

BuyTtpennsis sHeprusi. Pabora u Tersionepenaya Kak CHocoObl M3MEHEHHsI BHYTPEHHEH
sHepruu. llepBblii 3aKOH TepMOAMHAMHUKU. AnuabaTHBIM npouecc. Bmopoii 3axon
MepMOOUHAMUKU.

[IpeobpazoBanus sHeprun B TemioBbix MammHax. KITJ[ TenmoBoit mammusl. [{ukn Kapho.
DKOJIOTHYECKHE MPOOJIEMBI TETIOIHEPTETUKH.

JJIeKTPOAMHAMMKA

[IpenMer u 3aga4u 3JIEKTPOJIUHAMUKH. DJIEKTPUUECKOE B3aUMOICICTBHE. 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsaa. 3akoH Kynona. HanpsskeHHOCTh U MOTEHIAAI
AJIEKTPOCTATAYECKOTO NOJisl. [ [pUHIIMIT CynIeprno3nuLvmg ANEKTPUIECKUX MoJIei. Pa3HOCTH
NOTeHIMANIOB. [IpOBOAHUKY M TUAIIEKTPUKH B SIIEKTPOCTATUYECKOM MOJIE. DIECKTPUUYECKas
eMKkocTh. KoHaieHcaTop. DHeprus 3JIeKTPUIECKOTO MOJIs.

[TocrosiHHbBIN AeKkTpUUeckuit ToK. DiekTpoapuxyias cuia (3C). 3akon Oma a1t moJHOM
ANEKTPUUECKON 1enu. DIESKTPUIECKUM TOK B MeTajlaX, dJEKTPOIUTAX, MOJYITPOBOIHUKAX,
razax u Bakyyme. [Inasma. Dnexmponu3z. [101ynpoBOTHUKOBBIE TPUOOPHI.
Csepxnposooumocme.
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MaruunTtHOe nosne. Bektop MarauTHOM MHAYKUMHU. [IprHIMI Cynepno3uiuy MarHUTHBIX
rosier. MarauTHoe noJie MpoBOJHUKA C TOKOM. J[eMCTBHE MArHUTHOTO OJIsSI HA IPOBOIHUK
C TOKOM M JIBIKYILYIOCS 3apspKeHHYI0 yactuny. Cuna Amnepa u cuiia Jlopenna.

[ToTOoK BEKTOpa MarHUTHOM MHAYKUUU. SIBIIEHHE 3JIEKTPOMArHUTHON MHAYKIUU. 3aKOH
ANEKTPOMArHUTHON MHAYKIMH. DJIC MHAYKIMY B ABMKYIIMXCS TPOoBoaHUKaX. [IpaBuio
Jlenna. SIBnenue camonHAyKIMK. IHIyKTUBHOCTB. DHEPrUs MIEKTPOMAarHUTHOTO MOJIA.
MarsuTHbIe CBOMCTBA BEIIECTBA.

OnexkTpomMarHuTHble Kojebanus. KonebaTenbHbiil KOHTYp. CBOOOIHBIEC AJIEKTPOMArHUTHBIE
koseOanus. BeiHyX1eHHBIE 3IeKTpOMAarHuTHbIE KoseOanus. Pesonanc. [lepeMeHHbIi TOK.
KonnencaTop u kaTyiika B IENU NEPEMEHHOT0 Toka. [Ipon3BoACTBO, nepeaaya u
NoTpeOJICHUE DIEKTPUUECKON SHEPTUU. DIeMeHmapHas meopus mpancgopmamopa.

SHGKTpOMaFHI/ITHOG ITIO0JIC. BI/IXpCBOG QICKTPHUICCKOC II0JIC. 9JIGKTpOMaFHI/ITHBI€ BOJIHBI.
CsoiicTBa QJICKTPOMAIrHUTHBIX BOJIH. ]_—[I/IaHa?»OHI)I QJICKTPOMAIrduTHBIX H3Hy‘-I€HPIﬁ H ux
IMPAaKTHUYCCKOC ITPUMCHCHUC. HpI/IHI_[I/IHBI pPaaruoCBA3U U TCICBUIACHUAA.

I'eomerpuyeckas ontuka. [IpsMonnHeiHOE pacpOCTpaHEHUE CBETA B OJTHOPOIHOM Cpefe.
3aKOHBI OTPAKEHHUSI U MpeoMiieHus cBeTa. [lonHoe BHyTpeHHee oTpakeHune. OnTuyecKue
PUOOPHI.

BonnoBele cBolicTBa cBeta. CkopocTh cBeta. aTepdepenus ceera. KorepeHTHOCTS.
Hudpakuus ceta. [lonspuzanus ceera. lucnepcus cseta. [IpakTuueckoe npuMeHeHne
ANEKTPOMArHUTHBIX U3ITy4CHUU.

OcHoBBI CHelII/IaJII)HOi/i TCOPHUHA OTHOCUTEJIBbHOCTH

NHBaprnaHTHOCTH MOJYJISI CKOPOCTH CBETa B BakyyMe. [[pUHIIMI OTHOCUTEIIBHOCTH
OWHIITENHA. [[pocmpancmeo u epems 8 CneyuaibHoOU meopuy OMHOCUMENbHOCMU. DHepeus.
U umMnyabe c60600HouU yacmuywvl. CBSI3b MACCHl U DHEPTUU CBOOOHOM YaCTULbI. DHEPTUs
TTOKOSI.

KBanToBasi pusuka. ®u3uka aroMa 1 aTOMHOI0 siApa
[IpenmMer u 3aga4u KBAHTOBOM (DHU3UKH.
TennoBoe nznyuenue. Pacnpenenenue suepruu B crekTpe adCOMOTHO YEPHOTO Tea.

I'unoreza M. [lnanka o kBanTax. ®otoadpdexr. Omnbitel A.I. CToneToBa, 3aKOHbI
dbororddekra. YpaBaenue A. DitHmTeiHa 11 hoTodddexra.
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®orton. Onvimur I1.H. Jlebeoesa u C.U. Basunosa. I'uniotesa JI. ne Bpoiinis 0 BOIHOBBIX
cBoiicTBax uactull. KopmycKyasipHO-BOJHOBOM ayanusM. Jlugpaxyus 271eKmpoHO8.
JlaBnenue cBera. CooTHOIIEHHE HeotpeaeneHHocTel ['eiizenoepra.

Monenu ctpoenus aroma. OObsACHEHHE JIMHEWYATOrO CIEKTpa BOAOPOJAa HAa OCHOBE
KBaHTOBBIX nocTynatroB H. bopa. CioHTaHHOE U BRIHYKJIEHHOE U3ITyUY€HUE CBETA.

CoctaB u ctpoeHue aToMHOTro sifpa. Mzoronsl. Snepusie cuibl. JlepekT Macchl U sHEprus
CBSA3U A7pA.

3aKOH paJuOaKTUBHOTO pacnajna. SepHble peaklnu, peakiuu AejeHus u cuuresa. llennas
peakuus AeneHus saep. AnepHas sHepretuka. TepMosIepHbI CUHTES.

DneMeHTapHbIC JaCTUIIEI. DyHIaMEHTaIbHbBIC B3aMOJICICTBHA. Ycekopumenu
9NeMEeHMAPHBIX YACIUY,.

Crpoenue Beesiennoi

[IprMEeHUMOCTh 3aKOHOB (DH3UKH IS OOBSCHEHHUS IPHUPOJbI KOCMHYECKHX OOBEKTOB.
ConHeuyHas cuctema. 3Be3/Ibl 1 UICTOYHUKHU MX dHepruu. Knaccudukamus 3Be31. DBOIIOIUS
CoHLa ¥ 3BE31.

lamakTtuka. Jlpyrue ramaktuku. [IpocTpaHCTBEHHO-BpeMEHHbIE MacIITaObl HaOI01aeMOM
Bcenennoii. IlpencraBnenue o0 sBomtouuu Bceenennoit. Tewmnas mamepus u memuas
SHEpP2Us.

IIpuMepHbBIH epeYeHb NPAKTHYECKUX U JIA00PATOPHBIX padoT
(Ha BBIOOP yuHTEJIA)
[Ipssmble U3MepeHus:

— UW3MEPEHHE MTHOBEHHOM CKOPOCTH C HCIOJb30BAHMEM CEKyHJIOMEpa WU
KOMITBIOTEPA C JATYNKAMU;

— cpaBHeHHE Macc (110 B3aUMO/ICHCTBUIO);

— U3MEpPEHHUE CUJI B MEXAHUKE;

— U3MEpEHUEe TeMIIepPaTyphl KUJIKOCTHBIMU U IIU(POBBIMU TEPMOMETPAMH;
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— OIIEHKa CUJI B3aUMOJEHCTBUSA MOJIEKYJ (METOAOM OTPbIBA KalElb);

— U3MEpEeHHe TePMOJIMHAMUYECKHUX MMapaMeTpoB rasa;

— wu3Mmepenue DJIC UCTOYHUKA TOKa;

— U3MEpPEHHE CHJIbl B3aMMOJICMCTBHUS KATyIIKM C TOKOM M MarHuTa HOMOUIBIO
AJIIEKTPOHHBIX BECOB;

— ompezeneHue nepuoaa oOpauieHus IBOMHBIX 3Be3]1 (I€UYaTHbIC MaTePUAIIbI).

KocBeHnHble usmMepennsi:

— U3MEpEHUEe YCKOPECHHUS;

— HM3MEpEeHHE YCKOPEHUsI CBOOOIHOTO MaICHUs;

— ONpPEIEICHUE SJHEPTUU U UMITYJIbCA [0 TOPMO3HOMY ITyTH;

— U3MEpPEHHUE YACIBHOM TEIUIOTHI IUIABJICHUS JIbJA;

— U3MEpPEHHUE HANPSHKEHHOCTH BUXPEBOIO 3JIEKTPUYECKOro moJid (mpu HaOI0JIeHUN
AIIEKTPOMATHUTHON MHAYKIINH);

— U3MEpPEHHE BHYTPEHHETO COMPOTUBIIEHUS HCTOYHHUKA TOKA;

— ompeaereHue noka3aress IpeIOMICHUS CPebl;

— u3MepeHue (POKyCHOIO pacCTOSTHUS COOMPAIOLIEH U pacCEeUBAIOUICH JTMH3;

— OMNpeJesIeHUE IJIMHbBI CBETOBOW BOJIHBI,

— OIpenesIeHNe UMITYJIbCa U DHEPIUU YaCTULbI NIPU JIBUYKEHUU B MATHUTHOM ToJie (110
doTorpadusim).

Hao0uaronenue siBJIeHMI:

— HaOJIOJeHHEe MEXaHWYECKUX SBJICHUM B UWHEPLUUAJIbHBIX W HEUHEPLHUAIbHBIX
CUCTEMAxX OTCYETA,;

— HaOJIoIcHNE BBIHYXACHHBIX KOJIEOAHUIN U PE30HAHCA;

— HaOmoxaenue nuddysuu;

— HaOJIoICHUE SIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKIINH;

— Ha0JI0/IeHNE BOJHOBBIX CBOMCTB CBeTa: NU(Ppakius, HTepPepeHIns, MOAIpU3aLus;

— HaOJIOICHHE CIIEKTPOB;

— BeuepHHue HaOmoIeHns 3Be3/1, JIyHbI ¥ MJIaHET B TEJIECKOMN WM OMHOKJIb.

HUccaenoBanusa:
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— HCCJENOBAHHE PABHOYCKOPEHHOTO JBHKEHHS C HCIOJIb30BAHUEM BJIEKTPOHHOIO
CEKyHJIOMEpPa WM KOMIIBIOTEpA C JaTYNKaMU;

— HCCIIEOBAHME JBYKECHHUS Teja, OPOLIEHHOIO TOPU30HTAJIBHO;

— HCCIIE0OBAHNE LEHTPAIBHOIO y1apa;

— MCCIJIEOBAHNE KAaUEHUS LIWJIMHPA IO HAKIIOHHON IJIOCKOCTH;

— HCCIIeZIOBaHUE ABUXKEHUSI OPOYHOBCKOM yacTuilbl (1o Tpekam Ileppena);

— HCCIIEZIOBAHNE U30IPOLIECCOB;

— HCCIIEI0BAHNE N30XOPHOI0O IpoLecca U OLIEHKa a0COIIOTHOTO HYJIS;

— HCCJEIOBAHHUE OCTHIBAHUS BOJBL;

— HCCJIEIOBAHNE 3aBUCUMOCTH HaNpsKEHUS Ha MOJII0CAaX UCTOYHMKA TOKA OT CHJIBI TOKA
B LICTIN;

— UCCJEIOBAHME 3aBUCUMOCTH CUJIBI TOKA YEpPE3 JIAMIIOUYKY OT HaIlPSKEHUS HA HEH;

— HCCIIeZIOBAaHME HAarpEBaHUs BOJIbI HarpeBareaeM HeOOIbIION MOIIIHOCTH;

— UCCJEIOBAHUE SBJICHMS 3JIEKTPOMAarHUTHOW UHIYKIUU;

— UCCJENOBAHME 3aBUCHMOCTH yIJa MPEJOMIICHHs OT yIJia Ia/ICHHUS;

— HCCJEIOBAHHME 3aBUCUMOCTU PACCTOSHMS OT JIMH3BI O M300pakeHUsI OT pacCTOSHUS
OT JIMH3BI J0 MPEAMETA;

— UCCJENOBAaHUE CIIEKTPa BOJOPOAA;

— UCCJENOBAaHME JIBU)KEHUSI IBOMHBIX 3B€3]1 (ITO MEYAaTHBIM MaTepHraliam).

IIpoBepka runore3 (B TOM 4YHCJIe UMEIOTCS HEBEPHbIE):

— TpU JBWKEHUM Opycka II0 HAKJIOHHOM IUIOCKOCTH BpeMsl MEepeMeleHUs] Ha
ONpeJETIeHHOE PACCTOSIHUS TeM O0JIbIle, YeM OoJIbIIe Macca OpycKa;

— Tpu  JOBMKEHHMH Opycka TO  HaKJIOHHOHW  IUIOCKOCTH  CKOPOCTh  MPSMO
IPONOPLUOHANIbHA Ty TH;

— TIpU 3aTyXaHWH KOJIEOaAHWH aMITUTYa 0OpaTHO MPOMOPIIMOHAIbHA BPEMEHH;

— KBaJpaT CPETHEro IMepeMEIleHUs OPOYHOBCKOM YacTHIIBI MPSMO MPOMOPLUOHATICH
BpeMeHU HaOmoaenus (1o tpekam [leppena);

— CKOPOCTb OCTBLIBAHHA BOJbI JIMHEMHO 3aBUCHUT OT BPEMCHH OCTBIBAHUS;
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— HamnpspKeHUE MPU MOCIEI0BATEIbHOM BKIIOYEHHUH JIAMIIOYKUA M PE3UCTOpPA HE PaBHO
CyMMe€ HaNpsbKeHUM Ha JTaMIIOYKE U PE3UCTOPE;

— YroJ Npe’aoMJIEHHUs MPSMO IPOMOPLHOHAJIEH YTy NAJCHUS;

— TMpH IJIOTHOM CJIOKEHHUH JBYX JIMH3 ONTHYECKUE CHIIbI CKJIA/IBIBAIOTCS,

KoncTpyupoBanne TeXHH4eCKHUX YCTPOHCTB:

— KOHCTPYHUPOBAHUE HAKIIOHHOM IIIOCKOCTH ¢ 3agaHHbiM KIT/I;

— KOHCTPYHUPOBAHUE PHIYAKHBIX BECOB;

— KOHCTPYMpPOBAaHME HAKJIOHHOM TUIOCKOCTH, MO KOTOpPOM OpYCOK JIBHIKETCS C
3aIaHHBIM YCKOPEHUEM;

— KOHCTPYHUPOBAHHE JICKTPOIBUTATENS;

— KOHCTpYyHpOBaHue TpaHchOpMaTopa;

— KOHCTPYHMPOBAHUC MOACIIN TCICCKOIIa UJIN MUKPOCKOIIA.
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TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOANMbIX HA OCBOEHUE KAK/JIOU TEMbI U OCHOBHBMH BUJTAMHU
YUYEBHOU JEATEJBHOCTH

TEMA

10
KJI
AC

11
KJI
AC

C

OCHOBHBIE BHUJIbl YYEBHOH
AEATEJBHOCTHU

Dusuka u
€CTeCTBEHHO-
HAYYHBIN
MeTOJ
NO3HAHUA
NPUPOIBLI

NIO™= O = S

OOBSICHATP Ha KOHKPETHBIX TIpUMEpax poJib W MeCcTo (HU3UKH B
(hopMUpPOBaHHM COBPEMEHHOW HAYYHOH KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHBIX TEXHHKH U TEXHOJIOTUH, B IMPAKTUUYECKOW JEATEIbHOCTH
JONIE.

JleMOHCTpHpOBAaT, Ha MpPHUMEPax B3AMMOCBI3b MCEKIAY (QUIUKOW U
JIPYTUMH €CTECTBEHHBIMU HAyKaMHU.

Bocnponu3BoauTth CXeMy HaydyHOro IIO3HAHMS, NPUBOJUTH INPUMEPHI €€
WCIIOJIb30BaHUS.

JaBaTtp ompenencHHEe W PACMO3HABaTh IOHATHSA: MOIENb, HaydHas
TUMOTE3a, (pU3NIECKasi BEIUYMHA, (PU3UIECKOE SBICHUE, HAYIHBIH (akT,
(u3ndeckuid 3aKOH, (HU3UUECKAs TEOpHUs, MPHHIUI COOTBETCTBUS.
OO00CHOBBIBaTE HEOOXOIMMOCTD HCIIONE30BAHMS MOJENEH IS OTHCAHHS
(hm3nYecKux SBICHUH W TpoieccoB. [IpHBOANTE MpUMEpHl KOHKPETHBIX
SIBJICHUH, IPOLIECCOB U MOJEJIEN NI UX ONUCAHMUS.

[TpuBoaAKUTH TPUMEPBI PU3NIECKUX BEITHYHH.

dopmynupoBaTh PU3HYSCKHUE 3aKOHBI. Y Ka3bIBaTh TPAHUIIBI
NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.

[TpuBOAMTH TPUMEpPHI MCHOJNB30BaHUS (U3MYECKUX 3HAHHW B JKHBOIIHCH,
apXUTEKTYype, AeKOPATUBHO-TIPUKIIATHOM UCKYCCTBE, MY3bIKE, CIIOPTE.
Oco3HaBaTh IICHHOCTh HAYYHOTO TO3HAHHMS MHpa IS YCIOBEYSCTBA B
[eIOM W AN KaXJOro 4YeJOBeKa OTACIhHO, BAaKHOCTh OBJAJCHHS
METOZOM HAyYHOTO MO3HAHUS IJIs JOCTIDKCHHS ycmexa B JII0OOM BHAE
MPAaKTUIECKOH JIEATeTHHOCTH.

MexaHnuka

78

14

92

Kunematnka

24

JlaBaThb OIIpENEIICHUS TIOHATHUH: MEXAHUYECKOE JIBUJKEHHUE,
[IOCTYNAaTeJIbHOE JABUKEHUE, PAaBHOMEPHOE JIBUKEHHE, HEPAaBHOMEPHOE
JIB>KEHHE, PaBHOYCKOPEHHOE JBUKEHUE, JBUKEHHE MO0 OKPYKHOCTH C
MIOCTOSIHHOM  CKOpPOCTBIO, CHCTEMa OTcueTa, MaTepualibHas TOYKa,
TpaeKTopusi, IyTh, IEpEeMElIeHHUe, KOOpJIWHATA, MOMEHT BpPEMEHH,
MIPOMEXYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOTO JBUXKEHHUS, CpEIHsA
CKOpPOCTh, MI'HOBEHHasi CKOpPOCTb, YCKOPEHHE, LEHTPOCTPEMUTEILHOE
yckopeHne. Pacmo3HaBaTh B KOHKPETHBIX CHTyalusaX, HaOIr0IaTh
SIBIIGHUSI:  MEXaHMYECKOE  JIBJKEHHE, [OCTYNATeNbHOE JBHXKEHHUE,
PaBHOMEpPHOE ABH)KEHHE, HEPAaBHOMEPHOE ABM)KEHHE, PAaBHOYCKOPEHHOE
JIBHYKEHHE, TBUKEHHE 110 OKPY>KHOCTH € IMMOCTOSIHHOM CKOPOCTBIO.
Bocnpou3BoauTh SBIEHUS: MEXaHMYECKOE JIBIIKEHUE, DPAaBHOMEPHOE
JIB)KEHHE, HEpPAaBHOMEpPHOE JIBU)KEHHE, PABHOYCKOPEHHOE JIBI)KEHHE,
JIB)KEHHE 10 OKPY>KHOCTH C IOCTOSTHHOM CKOPOCTBIO JJISI KOHKPETHBIX
Tell.

3amaBaTh cucTeMy OTCUETA I OMMCAHUS JBUKCHHSI KOHKPETHOTO Tena.
Pacno3naBarh cutyanuu, B KOTOPHIX TE€JIO0 MOXHO CYMTATh MaTepUaIbHOMN
TOYKOM.

OnuceiBaTh TPAEGKTOPUU JBUKEHHSI TeNl, BOCHPOU3BOAMUTH [IBXKEHUE U
MIPUBOAUTH TPUMEPHI TEJI, UMEIOIIMX 3aJJaHHYIO TPACKTOPHUIO JABUKEHUS.
HaxonuTh B KOHKPETHBIX CHTYallUsX 3HAYCHUS CKAISIPHBIX (DU3UUCCKUX
BEJINYUH: MOMEHT BPEMEHHU, NPOMEXKYTOK BPEMEHHM, KOOpDJMHATA, MYTh,
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CpeaHsIsl CKOPOCTb.
Haxoauth MOAydb ¥ MPOCKIWH BEKTOPHBIX BEJIUYWH, BBIIOJIHSIT
JCUCTBHS ~YMHOXXEHHS HA  YHCIIO, CIIOXKEHHS, BBIYUTAHUSI BEKTOPHBIX
BEJINYMH.

HaxoauTh B KOHKPETHBIX CHUTYalUsX HAMPaBJEHHE, MOIAYJb U MPOEKIIUH

BEKTOPHBIX (GU3NYECKUX  BCIUYUH: nepeMelieHue, CKOpOCTh
PaBHOMEpPHOTO  JBIDKEHHUS,  MTHOBEHHasi  CKOPOCTb,  YCKOpPEHHE,
LHEHTPOCTPEMUTETHHOE YCKOpPEHUE. 3anuceIBaTh ypaBHEHHUS

PaBHOMEPHOTO ¥  PaBHOYCKOPEHHOTO  MEXAaHHYECKOTO  JIBIDKEHUS.
CocTaBnsATh  ypaBHEHHMS  PAaBHOMEPHOTO U PaBHOYCKOPEHHOIO
MPSIMOJIMHEHHOTO IBIDKEHHS B KOHKPETHHIX cuTyanusx. OmupenensaTts mo
YpaBHEHUSIM NapaMeTphl IBUKEHUs. [IpUMEHATh 3HaHUS O MOCTPOCHUU U
YTCHUU TPapUKOB 3aBUCHMOCTH MEXIy BEIMYHHAMH, IIOJyYeHHBIC Ha
ypokax anreOpel. CTpouTs TpaduK 3aBHCHMOCTH  KOOPAHWHATEHI
MaTepHaIbHON TOYKH OT BpEeMeHH IBIDKeHUs. Ompenernirs 1o rpaduxy
3aBUCUMOCTU KOOpJAMHATBl OT BpPEMEHU XapakTep MEXaHHYECKOTO
JIBIDKEHUSI, HA4aJdbHYI0 KOOPAMHATY, KOOPAMHATY B yKa3aHHBIM MOMEHT
BPEMEHU, U3MEHEHHE KOOPAMHATHI 32 HEKOTOPBIA MPOMEXKYTOK BPEMEHH,
MPOEKIMI0 CKOPOCTH (U1 PaBHOMEPHOI'O MPSIMOJIMHEHHOTO ABHXKECHHUS).
OmnpenensiTe Mo TpaduKy 3aBUCHMOCTH IPOEKIMH CKOPOCTH OT BPEMEHH
XapakTep MEXaHW4YeCKOro ABIDKCHMS, MPOEKIMI0 HayaJbHOH CKOPOCTH,
MIPOCKITNIO YCKOPEHU, M3MECHEHIE KOOpAUHATHL. OmpenensaTh 0 rpaduKy
3aBUCHUMOCTH IPOEKLUU YCKOPEHUS! OT BPEMEHHU XapaKTep MEXaHUYECKOTO
JIBUKEHUS, M3MEHEHHE MPOEKUUU CKOPOCTH 3a  OIpeAeieHHbIN
MIPOMEXYTOK BPEMEHH.

JaBate  ompenercHHs ~— MOHATHH:  aOCONIOTHO  TBEpHOE  TeJo,
MOCTYTMATENIFHOE W BpamaTebHOS IBIDKEHHE a0COJIIOTHO TBEPHOTO Tela.
Pacrio3HaBaTh B KOHKPETHBIX CHTYallMsIX, BOCIIPOM3BOAUTH M HaOIIOAATh
MOCTyNaTeIbHOE U BpaIllaTeIbHOE JBIDKEHHS TBepAoro teia. IIpumeHsTs
MOJieTb  aOCOJIOTHO TBEPAOrO Tejla JUIsi ONMCAHUS JBIIKCHHUS Tell.
Haxoauth 3HaueHUs yrioBoil U JMHEHHON CKOPOCTH, YaCTOTHI U MEPUOAA
oOpallieHHs: B KOHKPETHBIX CUTYallUsX.

JlnHamuka

27

JlaBaTh ompeneneHUs TOHATUN: HWHEPIUs, WHEPTHOCTh, Macca, Cuia,
paBHOAEHCTBYIOLIAS cuia, HMHEpLUalbHAas cUcTeMa  OTCUETa,
PacnioznaBath, HaOmonaTh sBIEHUE WHEpHMU. [IpUBOANTH MpUMEPHI €ro
MPOSIBJIICHUS B KOHKPETHBIX CUTYaUsX.

OOBSICHATD MEXaHUYECKHE SBICHUS B MHEPIIHAIBbHBIX CHCTEMAX OTCUETA.
Brlenars neficTBus Ten ApYr Ha Apyra U XapakTepU30BaTh MX CUIIAMU.
IIpuMeHATH 3HaHUA O NEUCTBUSAX HaJ BEKTOPAMH, MOTyYEHHBIE HAa YpOKax
anreOpsl. OmnpenensaTs PaBHOJEHCTBYIOUIYIO cuiy JIBYX U
6onee cui. OnpenensiTh paBHOJAECHCTBYIONIYIO CHITY SKCIIEPUMEHTAIBHO.
DopMyIUpOBaTh NEPBBINA, BTOPOl U TpeTUll 3akoHbl HbroTOHA, ycnoBus
UX IPUMEHUMOCTH.

IIpumensTh NEpBBIA, BTOPOM U TpeTuil 3akoHbl HpIOTOHA mpu peleHuun
PacU€THBIX U SKCHEPHUMEHTAIbHBIX 3a1a4.

IepeuncasaTs BUABI B3aUMOJEHCTBUS TN M BUJbI CUII B MeXaHUKe. [laBaTb
OIpEeNIeNIEHUE MOHITUI: CHIIa TSKECTH, CUIIa YIIPYTOCTH, CHJIAa TPEHHUS, BEC,
HEBECOMOCTb, IEPErpy3Ka, nepsast KOCMHUECKast
ckopocTb. opMyIHPOBaTh 3aKOH BCEMUPHOTO TSATOTEHHs M YCIOBHS €rO
MPUMEHUMOCTH.

Haxonute B nmreparype u B MHTepHeTe HMH(pOpManuio 00 OTKPBHITHH
HeroTOHOM 3aKOHA BCEMHUPHOTO TSATOTEHISI, HHPOPMAIHIO, TTO3BOJISIONTYIO
PACKpPBITh JIOTUKY HAyYHOTO IO3HAHUS NIPU OTKPBITHM 3aKOHA BCEMUPHOTO
TATOTEHUS.

IIpuMeHsITh 3aKOH BCEMMPHOIO TSATOTEHMS IIPU PEIUEHUM KOHKPETHBIX
3a/1a4.

3aKOHbI
COXpaHEHHUs B

21

JlaBaTh ompeneneHus MOHATHIA: UMITYJIbC MAaTepHAIbHOW TOYKH, UMITYJIEC
CUJIBl, MMITYyJIbC CHCTEMBI Te€J, 3aMKHyTass CHCTeMa Tell, PEaKTUBHOE
JIBIDKCHUE, PEaKTHBHAs CHJIA.

PacniozHaBaTh, BOCIPOM3BOAWTH, HAONIONATH YNpPyrHe W HEyNnpyrue
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MCXaHHUKE

CTOJIKHOBEHHS TEJ, PEaKTUBHOE [BIDKCHHME. HaXxoguTe B KOHKPETHOM
CUTyallMl 3HA4€HHE: MMITYJIbCA MAaTEpPHANbHONH TOYKH, MMITYJIbCa CHIIBL.
®opMynHpoBaTh 3aKOH COXpaHCHHMS HMIynbca. COCTaBIATh 3aKOH
COXpaHEHMs HUMITyJIbCa K ONpenesreHHON 3agade. Co3maBaTh CUTyaluH, B
KOTOPBIX NPOSIBISETCS 3aKOH COXPAHEHUSI IMITYJIbCA.

CocTaBnsiTh NPH PELICHUH 33/1a4 YpPaBHEHUS, COJEpIKaIlUe PEeaKTHBHYIO
CHITY.

Haxoauts B tuteparype u B lHTepHEeTE HHGOPMAIHIO 1O 3a/JaHHON TeMe.
'oToBHUTH NpE3eHTAIMU ¥ COOOLICHUS 110 M3YYEHHBIM TeMaM (BO3MOJKHbIE
TEMBI ITPEACTABIICHBI B y4EOHHKE).

JlaBaTp ompezaeieHNE MOHATHH: paboTa CHIIBI, MOIIHOCTD, KHHETHYIECKAs
SHEPrHs, NOTCHIMANbHAasl SHEPTUs, IOJHAs MEXaHWYecKas JSHEprus,
M30JIMPOBaHHAS CUCTEMA, KOHCEPBATUBHAS CHIIA.

HaxomuTh B KOHKPETHOM CHTyanuu 3HA4YCHUS (PU3NYECKUX BEIUYHH:
paboThI criIbl, pabOTHI CHIIBI TSDKECTH, PaOOTHI CHIIBI YIPYTOCTH, paboThI
CHIIBI  TPEHMS, MOINHOCTH, KHHETHYECKOH OSHEPIUH, W3MEHEHUS
KUHETHUYECKOI dHEPruH, OTEHIMANEHON YHEPTHH Tl B IPAaBUTALHIOHHOM
noJjie, MOTEHIMAIBLHON SHEPTHU YIpyro ne(opMHUPOBAHHOTO Tella, TOTHOH
MexaHn4eckod sHepruu. CocTaBisiTh ypaBHEHHMs, CBS3bIBaolIne paboTy
CHJIBI, JICHCTBYIOIIEH Ha TEJNO B KOHKPETHOW CHTYyallMM, C M3MEHEHHUEM
KWHETUYECKOH »JHepruu Tesna. HaxomuwTb, HCIONB3Ys COCTaBICHHOE
ypaBHEHHE, HEU3BECTHBIC BEINYNHEI.

DopMynHpoBaTh 3aKOH COXPAaHEHHs IIOJHOM MEXaHHYECKOH 3SHepruw,
TPaHHMIIBI €T0 IPIMEHUMOCTH.

CocTaBnsTh ypaBHEHHS, OMNMCHIBAIOIINE 3aKOH COXPAaHEHUS IOJIHOH
MEXaHNYECKOH 3HEPIUH, B KOHKPETHOH cuTyaunu. Haxonurts, nCmons3ys
COCTaBJIEHHOE YpaBHEHHE, HEU3BECTHbIC BEJIMUNHBI.

COS}IaBaTb CUTYyalliu, B KOTOPBIX MPOABJIACTCA 3aKOH COXPAaHCHUA MOJTHOM
MEXaHUYECKOH IHEPTHUU.

BBHIMONHATE ~ AKCIEPUMEHTANBHYIO — MPOBEPKY  3aKOHAa  COXPaHEHHS
MEXaHHYECKOMU OHEPIrum. BEBINONMHATE KOCBEHHBIC HU3MEPCHUS UMITYJIbCa
Tella, MEXaHUIECKON SHEPTUH Tella, pabOThI CHUITBI TPEHUSI.

PabGortats B mape, rpymnie NpHu BHIIOIHEHUH IPAKTUYECKUX 3a4aHUI.

CraTtuka u
TUJPOCTATHUKA

OOBSICHATD YCIIOBUS paBHOBeECHS TBEPIBIX Teu,
BU/IBIPABHOBECHUATBEPAOTOTEIA, TOHATHEPABHO-
JIeWCTBYIOICHCHIIBI; OTNCHIBATRIIEPEJaYyJABIICHUST JKUAKOCTAMH U

ra3amu, SIBIICHHS
THPOCTATHUECKOTOUATMOC(HEPHOTOJABIICHIS, IJTABAHUS TEJI.
OOBSICHATD CMBICTT Taxkoi ¢usnueckoit MOJIENH,

KakaOCOJIIOTHOTBEPI0ETEINO; TAKUX(PU3UIECKUX BEJIMUUH, KaK IIeYO
cuiel, MOMeHT cuiibl, KIT/I, naBiieHre, BBITaIKUBAIOIASCHIIA.
PemarshuzndecknesagaunHapuMeHEeHHEYCITOBUI paBHOBECHS
TBEPABIX Te, BBIYHCIICHUE
MotHOCTHUKITJImpocThIXMEeXaHH3MOB,3aKOHOB

[Mackans, Apxumena.

[MoHMMaTP ¥ OOBSCHATH CMBICT <«30JIOTOTO IPaBWJIAa MEXaHUKH» H
YCIIOBHUSI €T0 BHIIIOJHEHUS; OOBSCHATH MPUHIUI JEUCTBUS IPOCTHIX
MEXaHU3MOB.
OnuceBaTbHOOBACHATEPACIIPEISIICHIE IaBICHUSBABIDKY IS HCSIKIT
KOCTH,Pa3INYHsUIAMUHAPHOTOUTYPOYICHTHOTOIBUYKCHU KU IKOCTH,
ypaBHenuebepryn.

[TpUBOAUTHIPUMEPBITPAKTHYECKOTOUCIIONB30BAHNA3HAHUI3AKOHO
BCTATHKH,I'HIPONAIPOCTATHKH.
ITpoBoanTECAMOCTOSATENEHBINITONCKIHOPMAITN
€CTEeCTBEHHO-HAYYHOTOCOICPKAHUACHCIIONB30BAHUEM PazMYHbBIX
HCTOYHHUKOB (Y4eOHBIX TEKCTOB, CHPABOYHBIX W HAYYHO-TIOITYJIIPHBIX
W3/IaHUH,  KOMIIBIOTEpHBIX  0a3  JaHHBIX, 00pa30BaTEIbHBIX
MHTEPHET-PECYpPCoB),e€00padOTKy,aHaIN3,IPEICTaBICHHEBPA3HbIXhop
MaxBLEJISIXBBITOTHEHUS
MPOEKTHBIXMY4EOHO-HCCIIEA0BATENBCKUXPA0OTIO CTaTHUKE, THUAPO- U
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adpoOCTaTUKE

Konebanusa u
BOJIHBI

14

JlaBatp ompenerneHuss MOHATHI: KoneOaHWs, KojeOaTenpHas CHCTEMa,
MEXaHW4YeCKHe KoJieOaHWs, TapMOHUYECKHe KojeOaHus, CBOOOIHBIC
KoieOaHus, 3aTyxamommue KojeOaHWs, BBIHYXICHHBIC KOJIeOaHMS,
PE30HAHC, CMCIICHHWE, aMIUIUTYJa, IEepPHOJ, YacToTa, COOCTBEHHAs
JacroTa, (asa.

[epeuncisTh yCIOBUS BOZHUKHOBEHHUS KojcOaHuid. [I[pUBOIUTE pUMEpHI
KOJICOATEBHBIX CHCTEM.

OnuchIBaTh MOJCTH: MPYXUHHBIA MasSTHUK, MaTEMAaTUYCCKHA MAasTHHK.
[epeuncisiTe BUABI KOJICOATEIHFHOTO IBHKCHHUS, HX CBOHCTBA.
Pacmo3naBaTh, BOCIIpOU3BOANTE, HAOMIOJATh TAPMOHUYECKHE KOJIeOaHus,
cBOOONMHBIE KOJeOaHWA, 3aTyxXalomiume KoJieOaHWs, BBIHYKICHHBIC
KoJleOaHus, pe30HAHC.

[epeuncasitb cmOCOOBI TMONydeHHUsT CBOOOTHBIX W BBIHYXKIECHHBIX
MEXaHWUYECKHUX KOJICOaHHH.

CocTaBniTh ypaBHCHHE MEXaHWYECKHX KOJIeOaHWH, 3alnCBIBaTh €ro
pemenre. OmnpenensTh MO YPaBHECHUIO KOJCOATEILHOTO JBMXKCHUS
mapamMeTphl KOJICOaHusl.

[IpencraBnsaTh 3aBUCUMOCTh CMEIICHHS, CKOPOCTH W YCKOPEHUS OT
BPEMEHHU IpU KOJEOaHUSIX MaTeMaTHYeCKOro M NPYKUHHOTO MasTHHKA
rpaduyecky, ompenensaTh No TpaduKy XapaKTEpUCTHUKU: aMIUIUTYAY,
MIEPUO[T ¥ aCTOTY.

Uzo0paxkaTh Tpaduueckd 3aBUCHMOCTh AaMIUTUTYABI  BBIHYXKICHHBIX
KOJICOAHUH OT YaCTOTHI BRIHYKIAMOIMICH CHITBI. AHAIM3UPOBATh H3MCHEHIE
JAHHOTO rpadrka Ipy H3MCHEHUH TPEHUS B CHCTEME.

HaxomuTh B KOHKPETHBIX CHTYAIMSIX 3HAUCHHS Ieproaa KoJeOaHMi
MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHUKA, YHEPTUU MasTHHUKA.
OOBACHATH TNpEeBpaIlleHUs] PHEPTUM NPH KOJEOAHHSIX MaTeMaTHUECKOTo
MasTHUKA U IPy3a Ha NPY>KUHE.

HccnenoBaTh 3aBUCHMMOCTB TMEpHOJa KOJCOAHUI MaTEeMaTHUECKOTO
MasiTHUKA OT €T0 AJIMHBI, MaCCbl U aMIUIUTY IbI KOHC6aHHﬁ.

HccnenoBaTh 3aBUCUMOCTD TIepro/ia KoJieOaHuil rpy3a Ha IPYKUHE OT ero
Macchl U KECTKOCTU NPYKUHBL.

PabGoratp B mape W Tpymme NpU pPEmICHWH 3aJad W BBIIOIHCHUHU
MPaKTUYeCKUX 3aJaHdd, WCCIEIOBaHHUN, IUTAHUPOBATh JKCIICPHMEHT.
Bectu muckyccuto Ha Temy «Poib pe3oHaHCa B TEXHUKE U OBITY».
Haxomute B nmTeparype u B MHTepHeTe wuHpOpManuioo 00
WCIIOJIb30BAaHUH MEXaHUIECKUX KoJIeOaHui B mprudopax

TeoJOropa3BeIKi, dYacax, KadelsiX, JAPYyrux  YCTpoiicTBaX, 00
HCTIONB30BAaHUM B TEXHUKE M MY3BIKE pe30HaHCca B 0 O0opr0e ¢ HUM.
I'oToBUTH Mpe3CeHTaluu 1 COOGHIGHI/IH IO U3YYCHHBIM TEMaM (BO3MO)KHBIC
TEMBI PEICTABIIEHBI B YUeOHUKE).

KoHTpoamnpoBats perieHue 3a/1a4 caMiM U IPYTHUMHU YIaITIMHCS

JlaBaTp  ompemeneHUs ~ TOHATUNA:  DJIGKTPOMAarHWTHBIE  KojeOaHus,
KOJICOATENbHBIA KOHTYpP, CBOOOTHBIC SJCKTPOMArHUTHBIC KOJeOaHMS,
aBTOKOJICOaHNS, aBTOKoOJeOaTenbpHAs cucrema, BEIHYK/ICHHEIC
JJIEKTPOMArHUTHBIE ~KOJEOAHWs, TIIEPEMEHHBIH SJICKTPUYECKUH  TOK,
aKTUBHOE COTPOTHBIICHUE, WHIYKTHBHOE COIPOTHBICHHE, EMKOCTHOE
COTIPOTHBIICHUE, TIOJTHOEC CONPOTHUBIICHHE MENH MEPEeMEHHOTO TOKa,
NEHCTBYyIOIIee  3HAYCHHWE CHJIBI  TOKa, JCHCTBYOIIee  3HAYCHHUE
HanpsuKeHus, TpanchopmaTop, K03hUITHEeHT TpaHchopMaIu.
N306paxkaTs cxeMy KoyiebaTeabHOTr0 KOHTYpa M ONHCHIBATH IMPUHIIMII €T0
paboTHI.

Pacmno3naBath, BOCIpOU3BOAUTH, HAOIIOAATH CBOOOTHBIE
QJICKTPOMArHuTHBIC KOJ'[e6aHI/I${, BBIHYKICHHBIC OJICKTPOMAarHuTHBIC
KOJICOAHUsI, PE30HAHC B LIEITH IEPEMEHHOI0 TOKA.

AHanM3UpoBaTh MPEBPALICHUS SHEPTHU B KOJIEOATEIBPHOM KOHTYpE MPHU
3JIEKTPOMATHUTHBIX KOJICOAHHUSX.

[IpencraBnsaTe 3aBUCUMOCTH  AJIEKTPHYSCKOTO  3apsijia, CHJIBI TOKa
WHANpPSDKEHUST OT BPEMEHH TMPU  CBOOOJHBIX  3JEKTPOMATHUTHBIX
KosieOanusax. Onpenenste Mo rpaduKy KoJdeOaHWM ero XapaKTepUCTHKH:
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aMIIIATYIY, IEPUOA U YacTOTYy.

[TpoBOANTD aHAJOTHIO MEXIY MEXAHHYECKHMHU H 3JICKTPOMAarHHUTHBIMH
KOJICOaHNIMH.

3anmceBaTh Gopmyny TomcoHa. BBMYHCIATE ¢ TOMOIIBIO (HOPMYIIBI
ToMcoHa meprosa U 4acTOTy CBOOOJHBIX AJIEKTPOMAarHUTHBIX KOJIeOaHHH.
OmnpenensiTb NEPHOJ, YaCTOTY, AMIUIMTYAY KOJeOaHMH B KOHKPETHBIX
CUTYaIUSIX.

HccnenoBarh 31eKTpOMarHuTHBIE KoJieOaHusI.

[TepeuncnsiTe CBOWCTBa aBTOKOJIEOAHMH, AaBTOKOJICOATEIHHOW CHCTEMBI.
[MpuBoaMTH TpPUMEPHI aBTOKOJIEOATENBHBIX CHCTEM, HCIIOJIb30BAHUA
aBTOKOJIEOaHUH.

OOBSICHATD NPUHIUII TONYyYEHHUS TEPEMEHHOTO TOKa, YCTPOMCTBO
TeHepaTopa IIEPEMEHHOTO TOKA.

HaspiBaTh 0COOEHHOCTH MEPEMEHHOTO 3JIEKTPHIECKOTO TOKA Ha YJacTKe
LIETIN C PE3UCTOPOM.

ITepeuncasiTe OCOOCHHOCTH TIEPEMEHHOTO JJIEKTPUYECKOTO TOKa Ha
y4YacTKe IEIH ¢ KOHIEHCATOPOM.

[Tepeuncasite 0COOCHHOCTH TEPEMEHHOIO JJIEKTPUYECKOTO TOKa Ha
y4YacTKe IeNH C KaTyLIKOH.

3anmceiBaTh 3akoH OMma Il menu mnepeMeHHoro Toka. Haxomurtsb
3HAQYEHHs CHJIBI TOKAa, HAaNpsDKEHHs, aKTHBHOTO CONPOTHUBIICHHS,
WHIYKTUBHOTO CONPOTHUBIICHHS, EMKOCTHOTO CONPOTHUBICHHUS, IOJIHOTO
COINIPOTHBJICHHSI LEMH IIEPEMEHHOTO TOKAa B KOHKPETHBIX CHTYaIUsX.
HaxoauTh 3Hau€HHMS MOIIHOCTH, BBIJCISIIOMIEHCS B IIEMTH NEPEMEHHOTO
TOKa, ICHCTBYIOIINX 3HAYCHNH TOKA M HANIPSDKCHUSI.

HasbIBath ycii0BHSI BOSHUKHOBEHHS PE30HAHCA B IIETIN IEPEMEHHOTO TOKA.
OnuceBaTh  yCTpOMCTBO, NPUHOWI  JACHCTBUS W NPUMEHEHHE
TpanchopmaTopa.

Beruncnars kodpGuuueHT TpaHchopMaluu B KOHKPETHBIX CHUTYallUsX.
Haxoaute B nurteparype u B MHTepHeTe HMH(pOpMAIMIO O MOJIYyYSHHH,
nepenaye M UCIOJb30BAHUU NEPEMEHHOTO TOKa, 00 MCTOPUM CO3JaHUS U
NPUMEHEHUU TpPaHc()OPMAaTOPOB, HCIOJIb30BAaHMU pE30HAHCA B LENH
MepeMEeHHOro Toka W O Oopsbe ¢ HuUM, ycmexax M npoodiiemMax
3JIEKTPOIHEPTETHKH.

CocrtaBnath cxeMbl ipeoOpazoBanmst 3Heprin Ha TOL[ 1 Ha 'DC, a Takxke
CXeMy Tepelaydl U MOTPeOIEeHHs 3JIEKTPOSHEPTHH, Ha3bIBaTh OCHOBHBIX
noTpeduTeNel >MeKTpO’HEpruu. [lepeunciaTe MPUINHBI TOTEPh SHEPTUH
Y BO3MOXKHOCTH JIJIS TOBBIMEHNUS 3()(HEKTHBHOCTH €€ UCIIOIb30BAHMS.
BecTtu auckyccuio o monb3e M Bpele 3JICKTPOCTAHIMH, apryMeHTHPOBATh
CBOIO TIO3UIIMIO, YMETh BHICIYIINBATH MHEHUE PYTHX YUACTHUKOB.
['oToBHUTH NpE3EHTALIMU M COOOLICHUS 110 U3Y4YEHHBIM TeMaM (BO3MOKHbIE
TEMBI MPEICTABIIEHBI B YUeOHUKE)

3. | Moaekyasipu | 34 34
as pusuka u
TEPMOIUHAM
HKa
MOHCK}’J’IHpHa 19 JlaBaTp omnpeneseHHue MOHATUI: TEIUIOBBIE SIBJICHUS, MaKpOCKOIINYECKUE
Tela, TEIJIOBOE JIBIDKEHUE, OpOYHOBCKOE MBWXKeHHE, auddysus,
A (1)1/131/11(8, OTHOCHTEJIbHASA MOJEKYJIIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIIpHAs

Macca, MOJIEKyJia, Macca MOJIEKYJbl, CKOPOCTh IBHKCHHS MOJIEKYJIbI,
CpenHsIsI KWHETHUYeCKass OHEePTusl MOJIEKYJbl, CHJIBbI B3aWMMOICHCTBHS
MOJIEKYI, HcaIbHBIN ras, MUKPOCKOIIMYECKHE napameTphl,
MaKpOCKOIUYECKHE napameTphl, JIaBJICHUE rasa, abcoIIroTHAs
TeMmIeparypa, TemioBoe pasHoBecue, MKT.

[lepeuncasiTb MUKpOCKOITMUECKHE U MAKPOCKOTIMYECKUE TapaMeTphl rasa.
[lepeuncnsite ocHoBHble TonoxkeHuss MKT, nDpuUBOAUTH NpPUMEDHI,
pe3yabTaThl HAOIIOACHUN M ONHCHIBATH DKCIEPUMEHTHI, JOKA3hIBAIOIINIC
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UX CIPaBEAIUBOCTb.

PacnozHaBaTh 1 ONKCHIBAaTH SBJICHUS: TEIJIOBOE IBIDKEHHE, OPOYHOBCKOE
nemxkenue, auddysus. Bocmpom3BoguTh W OOBACHATH  OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CKOPOCTH AU (Y3UH OT TEMIIEPATyphl U
arperaTHoro coctosiHus BemiecTBa. HaOmonats nuddy3uto B )KUAKOCTAX
U rasax.

Vcnonp3oBaTh MOJydYeHHBIE Ha YpPOKaxX XUMHM YMEHUS HaXOJUTh
3HAQYEHUS OTHOCHUTENBHOM MOJEKYSIPHOM MaccChl, MOJIIPHOM Macchl,
KOJIMYECTBA BEILIECTBA, MAcChl MOJIEKYINBI, (POPMYJIUPOBATh (PUINUECKUM
CMBICI TIOCTOSSHHOM  ABoraapo. OnuceIBaTh METOJbl  ONpEeNCHUS
pa3sMepPOB MOJIEKYII, CKOPOCTH MOJIEKYJL.

OreHNBaTH pa3Mep MOJICKYJIBI.

OOBSICHATD OCHOBHBIE CBOICTBA arperaTHbIX COCTOSHHM BEIIECTBA Ha
ocaoBe MKT. CocraBmsate ocHoBHOe ypaBHeHHe MKT mnmeansHoro rasa B
KOHKPETHOM CHUTyalliH; HAXOIUTbh, MCIIONb3Yysl COCTAaBICHHOE YPaBHEHHE,
HEU3BECTHBIC BEIMYHHEI.

CocTaBsATh ypaBHEHHUE, CBS3BIBAIOIIEE MAABICHHE HJIEATBHOTO rasa co
CpellHEll KUHETHYECKOH BSHEprued MOJIEKYJ, B KOHKPETHOH CHUTyaluy;
HaXOJUTh, UCTIOJIB3YS COCTABICHHOE YpPaBHEHNE, HEU3BECTHBIC BEIUUMHBI.
OnuceiBaTh CHOcoObl n3MepeHusi Temneparypbl. CpaBHUBATH ILIKAJIBI
KensBuna wu Ilenbcus. CocTaBisiTh  ypaBHEHHE, CBS3bIBAlOIICe
a0COIOTHYIO TEMIEpATypy HICATHHOTO ra3a CO CpelHEeH KHHETHYECKOH
SHEprued MOJEKyd, B KOHKPETHOM CHTyallUd, HaXOAWTb, HCIOIb3Ys
COCTaBJICHHOE YPABHEHUE, HEU3BECTHBIEC BEIUYHHEI.

CocCTaBIATh YpaBHEHHUE, CBS3BIBAIOLICE JABICHUE HACANBHOTO Ta3a C
aOCONIOTHON TeMIepaTypoil, B KOHKPETHOW CHTyalliH, HaXOJHTh.
W3mepsaTh TeMmmepaTypy XHIKOCTH, ra3a >KUAKOCTHBIMH M IH(POBBIMU
TePMOMETPaMH.

PaGortats B mape, Tpynme NpH BBINOJHEHUHM INPAKTUYECKUX 3aJaHUM.
Haxonute B MHTepHETe M NONMOJHUTENBHOW JIUTEPAType CBEAEHUS IO
UCTOPUM Pa3BUTUS aTOMHCTHYECKOHl TEOpPHH CTPOCHMS BEIIECTBa.
CocCTaBIATh YypaBHEHHE COCTOSHHUS UACANBHOTO Ta3a M ypaBHEHHE
MenneneeBa—Kumaneiijpona B KOHKpeTHOH curyanuu. HaxonuTs,
UCTIONB3Yysl  COCTAaBICHHOE  YPABHEHUE, HEHU3BECTHBIC  BEIMYHHBEL
Pacno3naBaTh ¥ ONKCHIBATH U30MIPOLECCH B UACATBHOM rase.
[TporHo3upoBaTh 0COOEHHOCTH TPOTEKAHUSI W3OIMPOIIECCOB B HICALHOM
rase Ha OCHOBE ypaBHEHMI COCTOSIHHS UACANBHOrO ra3a u MeHaeneeBa—
Knaneiipona. @opMynupoBaTh ra30Bbl€ 3aKOHBI M ONPEIENSATh I'PaHMIIBI
UX NPUMEHUMOCTH, COCTaBIATh YPAaBHEHMS JUI1 MX ONUCAHUS; HAXOAUTH,
HCTIONB3YS COCTABICHHOE YpaBHEHHE, HEU3BECTHBIC BETMYHHEL.
[MpeacraBnsite B BHAe TIpaUKOB  HM30XOPHBIH, HM300apHBId U
n30TepMHyYeckuii mporeccel. OmpenenstTs Mo TpaduKaM  XapakTep
IpoIiecca ¥ MakponapamMeTpsl HICaIbHOTO Ta3a.

JlaBaTtp ompezeneHHe TMOHATHH: HCIapeHHe, KOHJICHCAIUs, KHUIICHHUE,
JUHAMUYECKOE DPABHOBECHE, HACBHIMICHHBIM Iap, HEHACBHILEHHBIM Hap,
KpUTHUYECKas TeMIeparypa, TeMIeparypa KHIEHHus, abcoIroTHas
BIQKHOCTh BO3]lyXa, MapLUaIbHOE JaBJICHUE, OTHOCHTEIIbHAS BIIAXKHOCTb
BO37yXa, TOYKa POCHI.

PacniozHaBaTh, BOCIPOM3BOAMTH, HAOIIONATh SIBJICHUS: HCIIApEHHE,
KOHJIEHCALlUsl, KUTICHUE.

OnwuchIBaTh CBOMCTBA HACKHIIIIEHHOTO Mapa.

Co31aBaTh KOMITBIOTEPHBIE MOJEITH THHAMUYIECKOTO PaBHOBECHSI.
W3MepsTh BIaXXKHOCTH BO3/yXa C MOMOIIBI0 THIPOMETPA M IICHXPOMETpa.
OnmceBaTh yCTPOHCTBO THIpoMeTpa W mcuxpomerpa. OnpenemnsTs
OTHOCHTEINIbHYIO BIIQKHOCTH TI0 TICHXPOMETPHUYECKOI TabiuIe.

HaxonuTte a0CoOmOTHYI0 BIaXXHOCTh BO3yXa, MapIHajbHOE aBICHUE,
OTHOCUTEIIbHYIO BIIQXKHOCTh BO3JyXa, TOYKY pPOCBl B KOHKPETHBIX
CUTYyalHAX.

Haxogute B smteparype um B MHTepHere wWHGpOpMaIuioo, TOTOBUTH
NpPEe3eHTallMd ¥ COOOLIEHUS O BIMSHUM BJIAXHOCTH BO3JyXa Ha
MPOLECCBDKU3HEIEATENIBHOCTH YEIOBEKA.

JlaBaTh omnpesneneHuMe MOHATHUI: CHUIBl MOBEPXHOCTHOTO HATSKEHUS,
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K03(h(UINECHT MOBEPXHOCTHOTO HATSDKEHMS, TIOBEPXHOCTHASI YHEPTHS.
Pacno3zHaBaTh ¥ BOCTIPOM3BOJHUTH MPUMEPHI NPOSBICHUS ACHCTBUS CHIIBI
MOBEPXHOCTHOTO HATSXKCHUSL.

Haxomute  cmily  TOBEPXHOCTHOTO  HATSDKEHMs,  Kod(dummeHt
MOBEPXHOCTHOTO HATSDKCHMsI, MOBEPXHOCTHYIO SHEPIHI0 JKHUIKOCTH B
KOHKPETHBIX CUTYaIHsIX.

PazmiuaTte cMauMBaromue M HECMAdMBAaIOUIME MOBEPXHOCTh JKUIKOCTH.
OOBSICHATh TPUYMHY JABMIKEHHS JKUAKOCTH IO KalWUIAPHBIM TPYyOKaMm.
PaccuuThIBaTh BHICOTY MOMHATHS (OITyCKaHHS) )KUIKOCTH IO KaMJUIAPY.
Haxogute B nmrteparype u B MHTepHere HH(pOpMaIMoO, TOTOBUTH
NpEe3CHTallud W COOOIICHHMS O TPOSABICHHM  JCHCTBHA  CHJIBI
MOBEPXHOCTHOTO HATSDKCHHS B OJKMBOM M HEXHBOW NpHpoOAE, Ha
MPOU3BOJICTBE.

Tepmoannam
nKa

15

JlaBaTh  ompenelicHWE — TOHATHH:  TEpPMOIMHAMHYECKas  CHCTEMa,
M30JIMPOBaHHAS TEPMOJMHAMUYECCKAs CHUCTEMa, PaBHOBECHOE COCTOSHHUE,
TEPMOJIMHAMUYECKU MPOLECC, BHYTPEHHSI DHEPIHs, BHYTPEHHSSA
SHEPTUs UIeaJHHOIO ra3a, TeII0EMKOCTh, KOJIMYECTBO TEIUIOTHI, yAETbHAas
TEIJIOTa IUIABJICHUs, YyHAETIbHAs TEIIoTa MNapooOpa3oBaHUs, YAETbHAs
TEIUIOTa CrOpPaHMsA TOIUIMBA, paboTa B TEPMOIUHAMUKE, annabaTHBIN
MIPOLIECC, OOPATUMBIH IPOIECC, HEOOPATHMBIH MPOLIECC, HarpeBaTeb,
XOJOAWIBHUK, pabodee Teno, TermoBod nsuratens, KIIJ TemmoBoro
JIBHTaTeJIsl.

Pacrio3naBaTe TepMOOUHAMUYECKYIO CHCTEMY, XapakKTepHU30BaTh €&
COCTOSIHHE W TIPOIECCHl W3MEHECHUS COCTOSHHA. [IpUBOIUTE TpUMEPHI
TEPMOJAVHAMHYCCKIX CHCTEM H3 Kypca OMOJOTHH, XapaKTepH30BaTh X,
OIUCHIBATh H3MEHEHHS COCTOSHMM. ONHMCBHIBaTh CIOCOOBI H3MCHCHUS
COCTOSIHUSI TEPMOJAMHAMUYECKON CUCTEMBI TyTEM COBEPILICHUS
MEXaHUYECKOW pabOThI U MPH TEILIONEpeIaye.

CocTaBisaTh ypaBHCHHE TCIUIOBOIO OalaHCa B KOHKPETHOH CHUTYaIUH,
HaXOJHUTh, UCTIOJIB3YSl COCTABIIEHHOE YpPaBHEHNE, HEU3BECTHBIC BEJTMUNHBI.
Pacrnio3HaBaTh (pa30BbIC MEPEXO/IBI IEPBOTO POJIAa U COCTABIATh YPaBHCHHUS
Uit (Ha3oBBIX  TEPEXOMOB, HAXOIWTh, HCIOJB3YS COCTABIICHHBIC
YpaBHCHHS, HCU3BECTHBIC BEIIMIHHBL.

HaxonuTh 3Ha4YeHHs BHYTPEHHEHW SHEPTUU HICAbHOTO Ta3a, H3MCHEHHE
BHYTPCHHEH HEPTUU WACaTHHOTO Ta3a, paboThl UICATBHOTO Ta3a, paboTHI
HaJT UICATBHBIM T'a30M, KOJHYECTBA TEIUIOTH B KOHKPETHBIX CUTYaIIHAX.
HaxonuTs 3HaueHMe pabOTH WACATBLHOTO Ta3a Mo rpaduKy 3aBUCHMOCTH
JTABJICHUS OT 00beMa Ipu H300apHOM IIpoIiecce.

OnuceIBaTh TEOMETPUUECKUN CMBICT PAOOTHI U HAXOJIUThH €€ 3HaUEHHE IO
rpaduKy 3aBUCUMOCTH J[aBJICHUI WICANILHOTO ra3a oT 00béMa.
DopMynupoBaTh MEPBBINA 3aKOH TepMoAnHAMUKH. COCTaBIATh ypaBHEHUE,
OTMCHIBAIOIIEE TMEPBBIM 3aKOH TEPMOJMHAMHUKH, B  KOHKPETHBIX
CUTYallUsX, JJI U30MPOIIECCOB B WACATHLHOM Ta3e, HaXOAUTh; UCIIONb3YsI
COCTaBJICHHOE YpaBHEHUE, HCM3BECTHBIC BETMIMHEL.

Pasmuaate oOpaTmMble W HeoOpaTHMbIe Tporiecchl. [loaTBep:kmaTh
prMepaMu HeOOpaTUMOCTh TEIUIOBEIX MporeccoB. [IpHBOAUTE pUMEpHI
TEIUIOBBIX ~ JIBUTATENIeH, BBIOCNATH B TpUMEpaX OCHOBHBIE YacTH
JIBUTATEIICH, OMMCHIBATH PUHIIHIT JCHCTBUSL.

Bpruucnare 3navenuss KIIJI TtersioBoro jBurarenss B KOHKPETHBIX
curyanusax. Haxoauts 3HAYCHMUS KIT/ TEIIOBOTO JBUTATENS,
paboTaroriero mo UKy KapHo, B KOHKPETHBIX CHTYAIIHSIX.

['oTOBUTH TIpe3eHTANN W COOOIIEHUS M0 U3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI PEICTABIICHBI B YUSOHUKE).

Co3znaBaTh KOMIBIOTEPHBIE MOJIEH TETJIOBBIX MAITHH.

Haxonute B nureparype m B MHTepHeTe mH(popMarmio o mpobiemax
SHEPreTUKU U OXpaHEe OKPYXKAlolIel cpelbl.

YdacTBOBaTh B JUCKYCCHH O TpoOieMax »JSHEPreTHKH H OXpaHe
OKpYyXarouieil cpelipl, BECTH IUAJIOT, OTKPBITO BBIpAXKaTh U OTCTauBaTb
CBOIO TOUYKY 3PEHMS, BBICIYIINBATH MHEHUE OIMIMOHEHTA
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4. | Jnexrpoaun | 36 | 54 | 90
aMHuKa
3J’ICKTpOCTaT 18 JlaBaTh ormnpeneneHre TOHATHH: ANEKTPUUYECKUN 3apsi, SJIEMEHTapHBIN
ANEKTPUICCKUIN 3apsa, TOYCUHBIH DJICKTPUUYSCKUN 3apsn, CBOOOIHBIM
HKa QJIEKTPUYCCKHIA  3apsd,  JJICKTPUYECKOC  I0je,  HAmpsuKEHHOCTD

JIIEKTPUYECKOTO TOJs, JWHUU HAMPSKEHHOCTH AIEKTPHUYECKOrO OIS,
OIHOPOJHOE OJIIEKTPHYECKOE IOJIE, IMOTEHLHANI 3JIEKTPUYECKOro MOoJs,
Pa3HOCTb NIOTCHIIUAJIOB, SHeprus INEKTPUUYECKOTO oJs,
SKBUIIOTCHIIMANbHAS  IOBEPXHOCTb, JJEKTPOCTaTHYECKas WHAYKIUS,
HOJIIPU3ALUs TUIEKTPUKOB, AUAICKTPUYECKas IPOHUIIAEMOCThBEIECTBRA,
3NEKTPOEMKOCTD, KOHIECHCATOD.

PacriosHaBaTh, BOCHPOW3BOIUTH M HAOIIONATh pPas3iIMYHBIE CIIOCOOBI
anekTpu3anun Te1. OOBACHATH ABICHHUE MICKTPU3ANNN HA OCHOBE 3HAHUH
0 cTpoeHHMH BemiecTBa. ONUCHIBATE M BOCHPOM3BOIUTH B3aNMOJEHCTBHE
3apsKEHHBIX TEL

OmnuchIBaTh NPUHIUI ACHCTBHS 3JIEKTPOMETPA.

DopMyIHPOBaTh 3aKOH COXPAHEHUS DIEKTPUUECKOTO 3apsia, YCIOBHs €ro
npuMmeHUMocTH.  COCTaBIATP  ypaBHEHHE,  BEIpaKamomlee  3aKOH
COXPaHEHMA OAJIEKTPUYECKOTO 3apsiyia, B KOHKPETHBIX CHUTYyaIlUsX.
OnpenensiTh, HCHOIB3Yd COCTABICHHOE YpaBHCHHE, HEHU3BECTHBIC
BEJIMYHHBI.

®opmynupoBaTh 3akoH KyloHa, yCIOBHS €ro  IPUMEHHMOCTH.
CocTaBiaTh ypaBHEHME, BbIpaxaromiee 3akoH KysioHa, B KOHKpETHBIX
curyaruax. Ormpenenars, HCIONB3YySl  COCTaBICHHOE  ypaBHEHHE,
HEU3BECTHBIC BEIMYHHEL.

BrluncnATe 3HaueHHE HANPSHKEHHOCTH MOJS TOYEYHOTO BJIEKTPUYECKOrO
3apsijia, ONpeJeNaTh HAlIPAaBICHUE BEKTOpA HANPSHKEHHOCTH B KOHKPETHOM
curyanud. @opMynMpoBaTh NPUHLMIN CYHNEPHO3HLIUU DIEKTPUUECKUX
noned. Ompenenars HampaBlI€HHEe U 3HA4EHHE peE3yIbTHPYIOUIEH
HaNpsKEHHOCTHU 2JEKTPUUECKOTO MOJISI CUCTEMBI TOUEYHBIX 3apsI0B.
IlepeuncnaTe  CcBOWCTBA  JIMHUM  HANPsOKEHHOCTU — AJIEKTPUYECKOTO
nojs. 3o0pakaTh  aJIeKTpUYeckoe ToJie C  [OMOIIBI0  JIMHHUH
Hanpsok€HHOCTH. PacmosHaBaTh M M300paXkaTh JIMHUM HANpPsDKEHHOCTH
MOJIST TOYEYHOTO 3apsiia, CHCTEMBI TOUYEYHBIX 3aps/iOB, 3apsKEHHOM
IJIOCKOCTH, JBYX (HECKOJBKHUX) MapajuIeNbHBIX IJIOCKOCTEH, 1apa,
cdepsl, IWIMHAPA; OAHOPOIHOTO W HEOJHOPOJHOTO BJIEKTPHUYECKUX
HOJEH.

OnpenensaTs N0 IMHUSAM HANPSHKEHHOCTU NIEKTPUUYECKOTO IOJIS 3HAKH U
XapakTep pacupeaeeHus 3apsi0B.

OnuceIBaTh NOBEJCHUE NPOBOJHUKOB U TUAIEKTPUKOB B
9JEKTPOCTATUYECKOM IOJIE HAa OCHOBE 3HAHMH O CTPOCHUU BEIIECTBA.
PacriozHaBaTh M BOCHPOU3BOAMUTH  SIBJICHMSI  AJIEKTPOCTATUYECKOM
MHAYKIMH U TTONAPH3aIUN AUIIEKTPUKOB.

Teopetnuecku Tpencka3blBaTh Ha OCHOBAaHMM 3HAHMM O CTPOEHUU
BEIIIeCTBAa ITOBEJICHHE MPOBOJHUKOB M AMINIEKTPHKOB B 3JIEKTPUUECKOM
nosie. OGOCHOBBIBATH M OTCTAUBATh CBOIO TOUKY 3PEHHS.

CoCTaBIATh PaBEHCTBA, CBS3BIBAIONINE HAMPSKEHHOCTD 3JIEKTPHUUECKOTO
OISl B AMINEKTPUKE C HANPSHKEHHOCTBIO BHELIHETO SIEKTPHUYECKOrO
HOJIs; HAaXOAWUTh, HCIONB3Yysl COCTABICHHOE YPaBHEHHE, HEH3BECTHBIC
BEJIMYMHBI.

OnuchIBaTh NPUHINI AEHCTBUS 2JAEKTPOCTATUYECKOM 3aILUTHI.
OnpenensTe NOTEHIUAT 3JIEKTPOCTATHUECKOTO MOJIS B JAHHON TOUKE MO

OJIHOTO U HECKOJIBKUX TOYEUYHBIX 3IEKTPUUECKUX 3aps/I0B,
NOTEHLMAIbHYIO  3HEPIUI0  DJIEKTPUYECKOIO 3apsja M CHCTEMBI
JNEKTPUYECKUX 3aps/i0B, Pa3HOCTh
MOTEHIHAJIO0B, PabOTY 37EKTPOCTATUIECKOTO I10JIs1, HAIIPSKEHUE B
KOHKPETHBIX  cuTyarmax. CoOCTaBIsATh ypaBHEHHS, CBS3BIBAIOIINE
HaNpspKEHHOCTD

QJICKTPHUUICCKOI0O MOJIsI € pa3HOCTbIO NOTCHIHAJIOB; BBIYUCIIATDH, UCIIOJIB3Y
COCTaBJICHHOC YpaBHCHHUC, HCHU3BCCTHBIC BCJIMYUHEI. I/I3o6pa>1<aTL
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SKBHUIIOTEHINAIbHBIC TOBEPXHOCTH 3JIEKTPHUIECKOro mouisi. Pacmo3HaBaTh
U BOCIIPOM3BOANTH 3KBHIIOTCHIMAIBHBIE IMOBEPXHOCTH IIOJISI TOYEUHOTO
3apsia, CHUCTEMBl TOYEYHBIX  3apsAl0B, 3apsDKCHHOW — IIJIOCKOCTH,
JBYX (HECKOJIbKHX) TapajlIeIbHBIX MJIOCKOCTEH, mapa, chepsl,
LWJIMHAPA; OJTHOPOIHOTO M HEOTHOPOIHOT'O JIEKTPUIECKHX MOJIEH.
OOBSICHATD YCTPOMCTBO M NMPUHLIMI JEHCTBUS, NMPAaKTHYECKOE 3HAYCHUE
KOHJICHCATOPOB.

Bbruncnars 3HaueHHs 3JIEKTPOEMKOCTH IIIOCKOTO KOHJIIEHCATOpa, 3apsiia
KOHJICHCAaTopa, HaIpsDKeHUs Ha OOKiIajKax KOHJEHCAaTopa, MapameTpoB
IUIOCKOTO KOHJICHCATOpa, JHEPTUH DJIEKTPUYECKOTO IIOJIST 3apsKEHHOTO
KOHJICHCATOpa B KOHKPETHBIX CUTYaIHAX.

PaccunteiBaTh 001IIy10 EMKOCTB CHCTEMBI KOHAEHCATOPOB.

Haxonuts B HTepHETE M TOTOMHUTENFHON JTUTEpaType WHPOPMALHIO 00
OTKPBITUH 3NIEKTPOHA, UCTOPUH U3YIECHUS HIICKTPHUECKUX SBICHHUH.
I'oToBHUTH NpE3CHTANNHU M COOOLICHUS 110 M3YYEHHBIM TeMaM (BO3MOJKHbIE
TEMBI TIPE/ICTaBIICHBI B yICOHUKE)

IlocTosTHHEII
TOK

18

JlaBaTh ompenereHUe MOHATHI: 3JIEKTPUUECKUI TOK, CHUIa TOKa, BOJBT-
aMIepHasl XapaKTepUCTUKA, 3JIEKTPHUECKOE CONPOTHUBIEHHE, CTOPOHHHE
CHUJIBL, 3JICKTPOABHXKYIIAs CUJIA.

IlepeuncasTs  yclOBUS ~ CYIIECTBOBAaHHS  DJIEKTPUYECKOTO  TOKa.
Pacnio3HaBaTh M BOCIPOU3BOAUTH SIBIEHHE 3JEKTPHUECKOTO TOKa,
JEWCTBHSA 3JIEKTPUIECKOTO TOKA B IPOBOIHHKE.

Co3naBaTh KOMIBIOTEPHBIE MOJEIH IEKTPHUECKOTO TOKA.

ITonb30oBaThCst  amMmepMeTpoM,  BOJIBTMETPOM, OMMETPOM: YIUTHIBATh
O0COOCHHOCTH  M3MEPEHHUs]  KOHKPETHBIM  INIPUOOpOM ¥ TpaBHia
MOKIIIOUYEHHS B 3JIEKTPUIECKYIO IICTIb.

HccnenoBath 3KCIIEpUMEHTAIBHO 3aBUCHMOCTD CHIIBI TOKA B POBOJHHKE
OT HaNpsHKEHUS ¥ OT CONPOTHBIICHUS IIPOBOTHHUKA.

®opmynupoBaTh 3akoH OMa g ydacTKa IelH, YCIOBHUSA €ro
npuMeHIMocTd. COCTaBIIATh ypaBHEHME, OMMChIBamoliee 3akoH OMma g
ydacTKa LeNH, B KOHKPETHBIX CHUTYaIlUsX; BBIYUCITH, HCIOIB3YS
COCTaBJICHHOE YpaBHEHHUE, HEU3BECTHBIE 3HAUECHUS BEIUYHH.
PaccuurpiBaTh  0OO0lEe  CONPOTHBIICHME  Yy4acTKa  LENU  IpH
MOCJICIOBATEIFHOM ¥ TApaUIeIbHOM COCIUHEHHH IPOBOIAHUKOB, IPH
CMEIIaHHOM COEIMHEHUH TPOBOJHUKOB. BBITIONHATE pacuéTbl CHI TOKOB
W HaNpsDKeHUH B Pa3iMU4HbBIX (B TOM YHCIE, B CJIOXHBIX) DJICKTPHUECKUX
LETIsX.

®opMynupoBaTh U HCMoNb30BaTh 3akoH Jlxoyns—Jlenna. Onpenensitb
paboTy W MOIIHOCTH 3JIEKTPUUECKOTO TOKA, KOJIMYECTBO TEIUIOTHI,
BBIJICJIAIONIEHCSA B IPOBOJHUKE C TOKOM, IIPH 33/IaHHBIX [TapaMeTpax.
®opmynupoBath 3akoH Owma sl TOJHOW 1ENu, YCJIOBHS —€ro
npuMeHIMOcTH. COCTaBIATh ypaBHEHHE, BbIpaxaromiee 3akoH Oma s
MOJTHOM IIeNH, B KOHKPETHBIX CHUTYyalUsX; HAXOAWUTh, HCIHOJIb3yA
COCTaBJIEHHOE YPaBHEHHUE, HEM3BECTHBIEC BETUIHHBI.

W3mepsATh 3HaUCHME 3JIEKTPOABMKYIIEH CHIIBI, HANPSDKEHHE U CHIIY TOKa
Ha y4JacTKe LENH C IOMOIIbIO BOJBTMETPA, aMIepMerpa M HHU(POBBIX
JIATYNKOB HANPSDKEHUS M CHIIBI TOKA.

CoOimonaTh mpaBuila TEXHUKH 0€30MaCHOCTH IPH paboTe ¢ UCTOYHUKAMHU
TOKa.

PaGoTats B mape, Tpyme npy BHIOIHEHUN NMPAKTHUECKHX 3a/laHNH.
Haxonuts B murepatype u B lHTEepHETE HMH(DOpMAIHMIO TI0 3aJaHHOH TeMme,
O CBS3M DJEKTPOMATHUTHOTO  B3aMMOJACHCTBHS C XUMHYECKHIMH
peakmusIMH W OHWOJIOTHYECKMMH IpoIieccaMH, OO0 HCIOIb30BaHUHI
ANEKTPUUYECKHX SIBICHUH KUBBIMU OpPTraHU3MaMHU.

I'oToBUTH TIpe3eHTaMU U COOOMICHNS 1T0 M3yYCHHBIM TeMaM (BO3MOXKHBIE
TEMBI IIPE/ICTaBICHBI B yIeOHUKE).

BBINOMHATE AOTIOTHUTENBHBIE HCCIIEI0BATEIbCKIE PAOOTHI 10 N3yYEHHBIM
TeMaM (BO3MOXKHBIE TEMBI ITPEACTABIICHBI B Y4€OHUKE U B IPOrpaMMe).
JlaBaTtb ompejeneHHe MOHATHI: HOCUTENU 3IEKTPUUECKOro 3apsja,
MPOBOJIMMOCTh, ~ CBEPXIPOBOJANMOCTb, COOCTBEHHast IPOBOJMMOCTb,
IpUMECHas IPOBOJUMOCTb, JJEKTPOHHAsl IMPOBOAUMOCTb, JbIpOYHAs
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IIPOBOAUMOCTD, p—II-IIEPEXOJl, BAKYYM, TEPMOXJIEKTPOHHAs  SMUCCHS,
3JEKTPOJIN3, ra3oBblii pasps, peKoMOMHAITHS, HOHU3aLus,
CaMOCTOSITENbHBIN pa3psifi, HECAMOCTOSATENbHbIN pa3psil, 1a3Ma.
Pacnio3HaBaTh ¥ ONMCHIBATH SBJICHUS POXOXKJIEHUS JIEKTPUUECKOTO TOKA
4yepe3 MPOBOJHUKH, OTYNPOBOJHUKH, BAKYYM, JIEKTPOJIUTHL, Ta3bl.
KauecTBeHHO XapakTepu3oBaTh SJEKTPUYECKUNA TOK B Cpelie: Ha3bIBaTh
HOCUTEITH 3apsiioB, MEXaHM3M HUX O00pa30BaHUs, XapakTep IBIKCHHS
3aps0B B DJIEKTPUUECKOM I0JIE€ U B €r0 OTCYTCTBUH, 3aBUCUMOCTH CHIJIBI
TOKa OT HampsHKeHHs, 3aBHUCHUMOCTh CHJIBI TOKa OT BHEUIHHUX
ycnoBuil. Teopetnuecku mpeacka3piBaTh Ha OCHOBAHWM 3HAHUNA O
CTPOEHHUU BELIECTBA XAPAKTEpP HOCHUTEJEH 3apsioB B PA3NMUHBIX Cpenax,
3aBUCUMOCTb  COIIPOTUBJIEHUS IPOBOJHUKOB, IIOJYHNPOBOJAHUKOB U
AIIEKTPOIUTOB OT TeMIepaTypel. I[IpUBOAUTE mpuMepsl (U3NIESCKUX
9KCIIEPUMEHTOB, SIBJISIFOIIMXCS KPUTEPUSIMU UCTUHHOCTH

TEOpeTHYEeCKUX Tpeacka3annii. OOOCHOBBHIBATP M OTCTaMBaTh CBOU
MIPEATIOJIOKECHHUS.

[lepeuncisiTb OCHOBHBIE MOJIOXKEHUS TEOPUU DIEKTPOHHON MPOBOAUMOCTH
METaJlJIOB.

BoruncnsaTe 3HaueHUs cpelHed CKOPOCTH VYIOPSAOYEHHOTO JBUKECHHS
JNIEKTPOHOB B MeETaJie TMOJ JEHCTBHUEM DSJEKTPUUECKOro TOJs, B
KOHKpETHON cuTyanuu. OmnpeaensTs CONPOTHUBIECHHE METaInYecKOro
MIPOBOJHMKA MIPU JAHHOH TeMIieparype.

DKCIEpUMEHTAIbHO HCCJIEIOBaTh  3aBUCHUMOCTD CONPOTHUBJICHUSA
METAJNIMYECKUX TPOBOAHUKOB OT TEMIIEPATYPHI.

[IpuBoauTh MIPUMEPBI CBEPXIIPOBOJHUKOB,
MPUMEHEHHUS CBEPXIIPOBOJUMOCTU. YTOUHSATH T'PAaHULBl MPUMEHHUMOCTH
3akoHa OMa B CBSI3U € CYLLECTBOBAHUEM SIBJIICHUS CBEPXIIPOBOJUMOCTH.
[lepeuncisiTh OCHOBHBIE TIONOXKEHHSI TEOPUU DIEKTPOHHO-IBIPOYHOM
MPOBOJAUMOCTH  TOJYNPOBOJHUKOB. [IpUBOAMTE MpHUMEPHI  YUCTHIX
MOJIYIIPOBOJIHUKOB, TOJYNPOBOJHUKOB C JOHOPHBIMH M aKIENTOPHBIMH
MPUMECSIMH.

OKCIIepUMEHTAIIBHO WCCIIeIOBaTh  3aBUCHUMOCTD COTPOTHUBJICHUS
MOJIYIIPOBOJIHUKOB OT TEMIIEPATYPhI U OCBEIICHHOCTH.

OOBACHATD TEOPHIO MPOBOAMMOCTH p—II-Tiepexona. [lepedncisaTs
OCHOBHBIE CBOMCTBA p—II-NIEPEXOAA.

[IpuMeHATP TEOpPHIO TPOBOTUMOCTH K OIHCAHHIO pPadOTHl IHOAA H
TpaH3UCTOpa.

[IpuBOANTH MPUMEPHI UCTIONH30BAHUS MOTYITPOBOTHIKOBEIX IPHOOPOB.
[lepeuncnsiTh ycnoBHs CYILIECTBOBAHUS JIEKTPUUYECKOIO TOKA B BaKyyMe.
[IpuMeHsITh 3HAHUS O CTPOCHUM BEIIECTBA JJISI OMNHCAHUS SIBJICHHS
TEPMOSJIEKTPOHHOW  dMuccuu.  OmHChIBaTh  MPHUHIMI  JIEHCTBUS
BaKyyMHOTO JTHOJIa, JIEKTPOHHO- JTy4EBOU TPyOKH.

[TpuBOIUTE PUMEPHI UCTIOTB30BAHUS BAKYYMHBIX IPUOOPOB.

OOBSICHITh MEXaHU3M O0pa30BaHMsI CBOOOTHBIX 3apsiioB B PAacTBOpax
paciuiaBax 3J€KTPOIUTOB.

OnuceiBaTh 3aBUCUMOCTb CONPOTHUBJICHUS 3JEKTPOJIUTOB oT
TEeMIIEPaTyphI.

Teopernuecku NpeJCKa3blBaTh HAa OCHOBAHWMM 3HAHUM O CTPOEHUH
BELIECTBA XOJ Ipouecca 23JekTpohau3a. IlpuBoguTh mnpumepsl U
BOCTIPOM3BOJNUTh  (U3WYECKHE  OKCIEPUMEHTBI,  ITOITBEPXKIAIOIIHE
BBIJIETICHUE Ha DJIEKTPOJaX BEUIECTBA MPH MPOXOXKICHUH DJIEKTPUIECKOTO
TOKa 4epe3 dJICKTPOIUT. Y TOUHITh TPAHMIIBI TPUMEHUMOCTH 3akoHa Oma
JUTSI OTTUCAHMSI TIPOXOXKIEHUS DIIEKTPUIECKOTO TOKA Yepe3 IIEKTPOITUTHI.
[IpuMeHsITh 3HAHWUS O CTPOCHUM BEINECTBA JJISl ONHMCAHUS SBJICHHUS
3NEKTPOJIN3A.

CocTaBiTh ypaBHEHHUE, ONMHCHIBAIOIIEE 3aKOH AekTposn3za Dapanes, s
KOHKPETHBIX CUTYalUd, HAXOJUTb, UCIOJb3Ysl COCTABIEHHOE ypaBHEHHUE,
HEU3BECTHbIE BEJIMYUHBI.

[IpuBOIUTE NpUMEPHI UCIIOIB30BAHUS HJIEKTPOJIN3A.

OOBACHATE MEXaHU3M 00pa30BaHMs CBOOOHBIX 3aps/IOB B ra3ax.
[IpuMmeHsTh 3HAHUS O CTPOEHUM BEUIECTBA MJIi ONUCAHMS SIBICHUI
CaMOCTOSITEJILHOTO M HECAMOCTOSITEIbHOTO Pa3psiioB.
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PacriosHaBaTh,  NPUBOIUTH  IPUMEPHI,  [EPEUHCIATH  YCIOBHS
BO3HUKHOBEHHS CAMOCTOSATEIBHOIO M HECAaMOCTOSTEIBHOTO T'a30BBIX
Pa3psiioB, PA3INYHbIX THIIOB Ta30BBIX Pa3psiIOB.

[TprBOOUTH PUMEPHI UCIIOIb30BAHMUS TA30BBIX Pa3psIOB.

[TepeuncisiTe OCHOBHBIE CBOMCTBA M IPUMEHEHHUE IIIa3MBl.

PabGoraTe B mape, rpynme HpU BBIIOJHEHUH HCCIENIOBAaTEIbCKUX PadoT,
MPY OCYILECTBICHNH TEOPETUUYECKHUX MPECKa3aHUMH.

Haxoauts B nuteparype u B HTepHEeTE MH(OPMALUIO 110 3alaHHON TeMe.
[TepepabaTbiBaTh, aHaIM3UPOBATh M IIPEIACTABISATH WHPOPMALHUIO B
COOTBETCTBHH C ITOCTABJICHHBIMH 3aJ]a4aMHu.

['OTOBUTH Ipe3eHTAlMH B COOOMICHHS 0 U3YYCHHBIM TeMaM (BO3MOXKHBIC
TEMBI TIPE/ICTABICHBI B yICOHUKE)

MarautHoe
noJie

10

JlaBaTh ompeneneHust NOHATHI: MarHUTHOE IOJIE, HHAYKLIUS MarHUTHOTO
MoJIsl, BUXpeBoe Tojie, cwia Awmmepa, cwina JlopeHna, ¢eppoMarHeTuKk,
JoMeH, Temneparypa Kropu, MarHWTHas NPOHUIAEMOCTb BEHIECTBA.
JlaBate  ompeneneHue  €IWHHULBI UHAYKIMM  MarHUTHOTO  MOJS.
IlepeuncasiTe OCHOBHBIE CBOIICTBa MArHUTHOTO MOJIS.

W300paxaTb MarHUTHBIE JIMHUM IIOCTOSSHHOTO MAarHuTa, MpsMOTO
MIPOBOJHMKA C TOKOM, KaTyIIKH C TOKOM.

HaGmonare B3auMoJEHCTBHE KAaTyHIIKM C TOKOM M MarHWTa, MarHUTHOM
CTpeNKM ¥ MPOBOJHMKA C TOKOM, JE€HCTBHS MarHMTHOIO MOJA Ha
JBIDKYILYIOCS 3apSDKEHHYIO YaCTHILY.

DopMynupoBaTh 3aKOH AMIIepa, TPaHHIBI €70 IPUMEHUMOCTH.
OnpenensaTs HampaBlIeHHE JWHUNA HMHIYKIMA MAarHATHOTO MOISA C
MOMOIIBIO NpaBWiia OypaBuMKa, HAIPABJICHUE BEKTOPOB CHIBI AMIepa H
cuitel JIopeHIa ¢ IOMOIIBIO IPaBUIIA JIEBOU PYKH.

[MpumensiTe 3akoH Amnepa u Qopmyny s BbuucieHus cuibl JlopeHna
OpU pemieHUH 3ajgad. llepeducisTs TUOBI BEUIECTB IO MAarHUTHBIM
CBOMCTBaM, Ha3bIBaTh CBOMCTBA JIHA-, TApa- U ()epPPOMAarHeTHKOB.
W3MepsTh cuity B3auMOJIeHCTBHS KaTYIIKH C TOKOM U MarHuTa.
HccnenoBaTh MarHMTHBIE CBOMCTBA TeJl, WM3TOTOBJIEHHBIX W3 pPa3HBIX
MaTepHasoB.

PaGoTats B mape mpu BBINOJIHCHWM NPAaKTHUECKHX 3aJaHUH, B Hape U
TpyIIe IpyU peIIeHNH 3a1au.

OOBSICHATD TNPHUHLMIT JCUCTBHS DJIEKTPOU3MEPHUTENBHBIX NPHOOPOB,
TPOMKOTOBOPHUTENS U ANEKTPOJBUraTeNs.

Haxoauts B nureparype u B MlHTEepHETE HHpOPMALMIO O BKIage AMIepa,
JlopeHna B W3y4eHHe MarHUTHOTO IOJs, pycckoro ¢usuka CroneroBa B
UCCJe/IOBaHUE MAarHUTHBIX CBOMCTB (heppOMAarHeTHKOB, O TPHUMEHEHUH
3aKkoHa AMriepa, MPaKTHYECKOM HCIOJIb30BAaHUHM [EHCTBHS MarHUTHOTO
MOJIST HAa IBIDKYIIUMCA 3apsaf, YCKOPUTENISAX 3JIEMEHTapHBIX YacTHIl, O
BKJIa/Ie POCCHIICKMX YUYEHBIX B CO3JaHHE YCKOpHUTENEH 3JIeMEHTapHBIX
gactur, B ToM uucie B OOwenuHeHHoMm HMHctutyte SaepHbIx
UccnenoBanmit B JyOHe w Ha anmpoHHOM Komaiimepe B Llepre; 00
MCTIONIb30BAaHUN (PePPOMArHeTHKOB, O MArHUTHOM HOJIe 3eMIIH.

I'oToBHUTH IpE3eHTAIMU ¥ COOOLICHUS 110 M3YYEHHBIM TeMaM (BO3MOJKHbIE
TEMBI TIPE/ICTABIICHBI B yICOHUKE)

DJIeKTpOMarH
UTHAas
UHIYKIUS

14

JaBaTp ompezeseHusl MOHATHUM: SIBJICHHUE 3JEKTPOMArHUTHON MHAYKLUH,
MarHuTHeIl 1oToK, D/JC MHIYKUMH, UHAYKTUBHOCTH, CaMOMHIYKIIHS,
OJIC caMOMHITIYKITHH.

Pacnio3naBath, BOCIpOM3BOANTh, HAOTIOAATH SIBIICHUE 3JIEKTPOMATHUTHON
WHIYKIIAH, TTOKa3bIBaTh MPUINHHO-CJICJICTBEHHBIE CBS3H MPHU HAOIIOCHIHN
SIBJICHUSL. HaGmronats u aHATM3UPOBATH AKCIIEPUMEHTHI,
JIEMOHCTPHUpYIOIIHe npaBuio JIeHmna.

®opmynupoBaTh npaBuio JleHna, 3aK0OH 3JEKTPOMAarHUTHOM WHIYKIIWH,
TPaHULIbI €70 IPUMEHUMOCTH.

UccnenoBaTh siBI€HHUE IEKTPOMArHUTHOM UHIYKIIUH.

[lepeuncnsiTh ycinoBusl, NPU KOTOPHIX BO3HUKAET MHAYKLHOHHBIA TOK B
3aMKHYTOM KOHTYpe, Karyuike. OnpenesisiTh pojib JKeJIe3HOro ceplIedHHKa
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B Karymke. M3o00paxkare rpadudeckn BHENIHEE M HHIYKIHOHHOE
MarHutHele moist. OmpenensTs HampaBlICHHE WHAYKIMOHHOTO TOKa B
KOHKPETHOM CUTYallUH.

OOBSICHATD BO3HHKHOBEHHE BHXPEBOTO JJIEKTPUYECKOTO MO |
AJIEKTPOMAarHUTHOTO TOJISL.

OnuceiBaTh mporecc Bo3HMKHOBeHHsT DJIC MHOYKUIMH B JABHXKYIIMXCS
MPOBO/IHUKAX.

[TpeacTaBNsATH NIPUHIMIT ASHCTBUS NIEKTPOTeHEpaTOpa U
AIIEKTPOAMHAMHUYECKOTO MUKPO(OHA.

PaGoraTp B mape W rpymnmne Npu BHIMOJHEHHH NPAKTUYECKUX 3aJaHuil,
IUITAaHUPOBATh SKCIEPHMEHT.

[lepeuncasiTe TpHUMEPHl HCIOIB30BAHMS SIBICHHS 3JIEKTPOMArHUTHOH
WHIYKIUH.

PacnozHaBaTh, BOCHIPOM3BOANTH, HAOMIOAATH SBICHHE CAMOWHAYKIIWH,
MOKa3bIBaTh MPUYMNHHO-CIICACTBEHHBIC CBSI3M IPH HAONIOICHUM SIBICHHUS.
®opMyIHpoBaTh 3aKOH CAaMOMHAYKIWM, T'PaHMIBI €ro IPUMEHHMOCTH.
[TpoBoANT aHAJOTHMIO MEXAYy CAMOMHAYKLIHEH W  HHEPTHOCTBIO.
OmnpenensiTh 3aBUCHMOCTb HMHAYKTHBHOCTH KAaTYIIKH OT €€ JUIMHBI |
TUTOIIAT BUTKOB.

HaxoauTh B KOHKpPETHOH CUTyallu 3HAYeHMs: MarHUTHOTO ToToka, DJ[C
naaykuun, OJC uHAyKUMM B IBWXKYyIUXcs mnpoBogHukax, JIC
CaMOMHAYKIIMU, HHIYKTUBHOCTb, SHEPTUIO MATHUTHOTO TTOJIS.

Haxomute B smteparype u B VHTepHere wnHpOpMammio O HCTOPUH
OTKPBITUS SIBJICHHUS ICKTPOMArHUTHON MHIYKIMH, O BKJIaJe B U3yUCHHUE
9TOrO ABICHHS pycckoro gmuka J. X. JIenna, o 6oprde ¢ MposSBICHUIMHI
JJIEKTPOMAarHUTHOW  WMHAYKIMM W O e€  HUCIONB30BaHHUH B
MPOMBIIUICHHOCTH. ['OTOBUTH Ipe3eHTaluN U COOOLICHUS MO M3Y4YECHHBIM
TeMaM (BO3MOXKHBIE TEMBI ITPEACTABICHBI B YUEOHHUKE)

JlaBaTh onpesieneHus MOHATHI: MEXaHWYeCKas BOJIHA, TIOTIEpeYHasi BOJIHA,
MPOJIOJIbHAS BOJIHA, CKOPOCTh BOJIHBI, JUTMHA BOJIHBI, (ha3a BOJIHBI, IJIOCKAs
BOJIHA, BOJIHOBas MOBEPXHOCTb, (PPOHT BOJHBI, Jy4Y, 3BYKOBas BOJIHA,
TPOMKOCTh 3BYyKa, BBICOTAa TOHA, TeMOp, OTpa)KCHHE, IPEIOMIICHHUE,
norJomieHue, HHTephepeHnus, Tudpaxiys, HoNIpU3aKsl MEXaHHYECKHUX
BOJIH, KOT€PEHTHBIE NCTOYHHKH, CTOSYasl BOJIHA, aKYCTHUECKHHA PE30HAHC,
IUIOCKOTIOJISIPU30BAaHHAs BOJIHA.

ITepeuncisiTe CBOMCTBA M XapaKTEPUCTHKNA MEXaHUYECKHUX BOJIH.
PacniozHaBaTh, BOCHPOM3BOAWTH, HAONIOAATh MEXAaHWYECKHE BOJIHBI,
MIOTIEpEeYHbIe BOJIHBI, NPOJOJIBHBIC BOJHBI, OTPAKEHHWE, IPEIOMIICHHUE,
NOTJIOMIEHNE,  MHTeppepeHuio,  IUQPakuuio W THOJISPU3AIHIO
MEXaHUYECKUX BOJIH.

HasbiBaTh XapakTepUCTHKH BOJIH: CKOPOCTb, 4YacTOTa, JJIMHA BOJIHBI,
pa3HOCTh (da3s.

OmnpenensiTb B KOHKPETHBIX CHTYyalMsX CKOPOCTH, YacTOThI, JJIHHBI
BOJIHBI, Pa3HOCTH (ha3 BOJIH.

3anmceiBaTh M COCTAaBISATh B KOHKPETHBIX CHTYalMAX YypaBHEHHE
TapMOHHUYECKOH OeryIeil BOTHEL.

Haxomuths B nurepatype n B MHTepHere mH(poOpManuio o Bo30yXICHNH,
meperadye ¥ HCHOJNB30BAaHMM 3BYKOBBIX BOJIH, 00 HCIOJIb30BAHUH
pe30HaHCa 3BYKOBBIX BOJIH B MY3bIKE Y TEXHHKE.

Bectu nuckyccuio o 1oiib3e U BpeAe BO3/ACHCTBHUS Ha YENIOBEKA 3BYKOBBIX
BOJIH, apryMEHTHUPOBATh CBOIO IIO3MIIMIO, YMETh BBICIYLIMBATh MHEHHE
JPYTUX YYaCTHUKOB.

['oTOBUTH TPE3EHTALIMU M COOOILICHUS 110 U3YYEHHBIM TeMaM (BO3MOKHbIE
TEMBI MPEICTABIICHBI B YUSOHUKE)

I'eomerpuuec 14
Kasi ONTUKA
BosHoBas 16

JaBaTh ompejesnieHus MOHATUN: CBET, TE€OMETpUYECKasi ONTHKA, CBETOBOM
JIy4, CKOPOCTb CBETa, OTPAKEHUE CBETA, IIPEJIIOMIICHUE CBETA, IOJHOE
OTPa)KEHHME CBETA, YroJ MaJeHHUsI, YIOJl OTPaKEHHs, YroJl MPEJIOMIIEHNUS,
OTHOCHTEIILHBIH II0Ka3aTeNlb MPEIOMIICHUS, a0COIIOTHBIA IIOKa3aTelb
MpeJIOMIICHUS, JHH3a, (OKYCHOE PACCTOSHUC IMH3BI, ONTHYECKAas CHiIa
JUH3BI, JHUCIIEPCHs CBeTa, HWHTepQEpeHIMS CBeTa, MUGPAKIUsS CBETa,
JUPPAKIMOHHAS pEIIeTKa, TONSIPU3AIMs CBETa, ECTCCTBEHHBIH CBET,
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OIITHKAa

IUIOCKO TIOJIIPU30BaHHbIN cBeT. ONMHICHIBATH METOABI H3MEPEHHS CKOPOCTH
cBeta. [lepednciars CBONCTBA CBETOBBIX BOJIH.

PacnosHaBaTh, BOCIIpPON3BOIUT, HAOIIONATh PACTIPOCTPAHEHHE CBETOBBIX
BOJIH, OTpaKEHHEe,  MpENOMIICHHE, MOTJIOIEHHE,  AMCHEPCHIO,
uHTephepeHnnto, TMHPAKLUUIO U TOJIIPU3ALMIO CBETOBBIX BOJIH.
DopmynupoBaTh NPUHLIUIN ['TolireHca, 3aKOHBI OTPAXEHUS U MPEIOMIICHUS
CBeTa, TPaHHUIIbl UX IPUMEHUMOCTH.

Crpouth Xx0J Jlyuya B IUIOCKONApaIJIeIbHOM IUIACTHHE, TPEYroJbHOU
npu3Me, TOBOPOTHOW Hpu3Me, o0opaunBarouieldl Npu3Me, TOHKOM JIMH3e.
Crpouth n300pakeHHE TpeaMeTa B INIOCKOM 3epKaie, B TOHKOM JIMH3e.
IlepeuyncasaTs BUABI IMH3, X OCHOBHBIE XapaKTEPUCTUKUA — ONTHYECKHH
LEHTp, TJIaBHAsA ONTHIECKas OCh, POKYC, ONTHUECKAS CHIIA.

HaxonnTe B KOHKPETHOM CHTyallud 3HA4eHUs yIia MajJeHHd, yria
OTpaK€HMs,  yIla  IPEIOMICHHS,  OTHOCHUTEIBHOTO  IOKa3aTens
MPEIOMIICHHS, A0COIIOTHOTO MOKA3aTeNsd MPEIOMIICHNUS, CKOPOCTH CBETA B
cpene, (POKYCHOTO pacCTOSHHS, ONTUYECKON CHIIBI JIMH3BI, YBEITHICHHUS
JINH3HI, nepuoja T paKIMOHHON peleTKy, HOJIOXKEHUS
UHTEP(EPEHINOHHBIX U JTU(PPAKIMOHHBIX MaKCHMyMOB U MHHUMYMOB.
3anmceiBaTh  (OPMYNy TOHKOW JIMH3BI, HAaXOJUTh B KOHKPETHBIX
CUTYalUAX C €€ MOMOIIbIO HEU3BECTHBIC BETUYUHBI.

OOBACHATH MPUHIUI KOPPEKIUH 3PCHUS C IIOMOIIBIO OYKOB.
OKCIIEPUMEHTANbHO ~ ONpEAEIATh IO0Ka3aTellb IPENOMIICHHS CpEAbI,
(hokycHOE paccTosiHHE cOOMparoImel M paccenBaloOIEeH JWH3BI, IIHHY
CBETOBOIl BOJIHBI C MOMOIIBIO JU(PAKIMOHHON PpEIIeTKH, OLCHHUBATh
nHpopMannoHHyI0 EMKOCTh KoMmmakT-aucka (CD).

[TepeuncasiTe 06IaCTH MPUMEHEHHS HHTEPEPEHINN CBETa,

JIudpaknuy cBeTa, MOJSIPU3ALNH CBETA.

HccnenoBaTh 3aBHCHMOCTh yIVla MPETOMIICHHS OT yrila TaJeHusd,
3aBHCHUMOCTH PACCTOSHUS OT JIMH3BI A0 M300pa’ke€HHsI OT PAcCTOSIHUA OT
JIMH3BI 10 TIpeaMeTa.

IIpoBepATs TUIIOTE3bI: YroJ MPENIOMIICHHs MPSMO MPOMOPIMOHANICH YTy
MajieHus,, TpU IUIOTHOM CJIOKEHHH JBYX JIMH3 OINTHYECKHE CHIIBI
CKJIaJIbIBAIOTCSI.

KoHCTpynpoBaTh MOJIENH TENECKOIA M/HIM MHUKPOCKOIIA.

PaboTats B mape W Tpymme NpH BHIIOJIHEHWH MPAaKTHYECKUX 3aJaHHH,
BBIJIBIDKCHUM THIIOTE3, pa3paboTKe METOJOB MPOBEPKH THIIOTES.
[InanupoBaTh AEATEIBHOCTD 110 BBIIOTHEHUIO U IPOBOAUTH UCCIIENOBAHHUS
3aBUCHMOCTH MEXAY (HU3MYECKUMH BEIWYMHAMH, 3KCIICPUMEHTAIbHYIO
MPOBEPKY TUIOTESBL.

Haxoauts B nureparype u B MHTepHeTe nHpopMmannio o duorpadusx H.
Hrrotona, X. T'oiirenca, T. FOura, O. @penens, ux HaydyHOU pabore, 0 €€
3HAYCHUH JJISI COBPEMEHHOM HayKH.

Bricka3piBaTh CBOE MHEHHE O 3HAYEHWU HAYYHBIX OTKPBITUH U paboT Mo
ontuke M. Hetotona, X. I'toiirenca, T. FOnra, O. ®@penens.
BocnpunnMaTh, aHanM3MpOBaTh, IepepadaThIBaTE U MPEABSIBIATH
nH(OpPMALMIO B COOTBETCTBUH C ITOCTABICHHBIMY 331a4aMH.

BrlaeniaTs OCHOBHBIE TOJNOXKEHUS KOPIYCKYJISPHOM M BOJHOBOH TEOpUI
cBeTa. Y4acTBOBaTh B OOCYXIEHMHM O3THX TEOpPHHM M COBPEMEHHBIX
B3[JIAJI0B Ha MPUPOJLY CBETA.

‘Yka3bIBaTh rpaHUIbI IPUMEHUMOCTH FEOMETPHUECKON ONTUKH.

I'oToBUTH Tpe3eHTalnu U COOOIICHUS 110 U3YYCHHBIM TeMaM (BO3MOXKHBIE
TEMBI MPEACTABIICHBI B YUSOHUKE)

JlaBath onpejieneHust IOHATUMN: TEIJIOBOE U3JIyUYEHHUE,
AIIEKTPOIIOMHUHECTICHITUS, KaTOIOMTIOMUHECIICHIINS,
XEeMHUJIIOMUHECIICHIINS,  (DOTONMIOMHUHECHUEHINSI,  CIUIONIHOM  CHEKTp,
JIMHEMYaTbll  CHEKTp, IOJIOCAaThId  CHEKTP, CHEKTp IOIVIOLLEHUS,
CHEKTPaNbHBIA aHAIU3.

INepeuncasaTs Buabl ciekTpoB. Pacnio3HaBaTh, BOCIPOU3BOJUTS,
HaOIOAaTh CIUIOIIHOM CIIEKTP, JIMHEHUYAThIH CIEKTp, MOJIOCATHII CIEKTp,
CHEKTP U3JIy4EHUs U NOTJIOIEHHUS.

N300paxaTh, OOBACHAT, M aHAJIM3UPOBATh KPHUBYIO 3aBUCHMOCTH
pacnpeseneHys JHEPruy B CIEKTpe a0COIIOTHO YEPHOTo Tela.
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[lepeuncasiTb BUABI ANEKTPOMATHUTHBIX M3IYYEHHH, HX HMCTOYHHKH,
CBOWCTBa, MPUMEHEHHE.
CpaBHHBATH CBOHCTBA IEKTPOMArHUTHBIX BOJH Pa3HON YaCTOTHI

OcHoBBI
CIeHaIbHO
i Teopuu
OTHOCHUTEJIbH
OCTH

JlaBaTh ompeneneHuss NOHATHI: COOBITHE, TIOCTYyJaT, COOCTBEHHAs
MHepLHUallbHasl CHCTeMa O0TcYeTa, COOCTBEHHOE BpeMsi, COOCTBEHHAs! JUTMHA
Tena, Macca MOoKOs, UHBAPHAHT, SHEPTHsI TOKOS.

OOBACHATH NPOTHUBOPEUUs] MEXAY KIACCHUYECKOM MEXaHHMKOH H
aneKTpoAuHaMuKoN Makcesuia i mpuunHsl nosinexust CTO.
®DopmynuposaTs nocrynarsl CTO.

®opmynupoBaTh BbBOAB w3 moctymatoB  CTO w©  oOBACHATH
pensTuBUCcTCKHE 3(GQEKTHl COKpAIICHUS Pa3MEpOB Tella M 3aMEAJICHUS
BPEMEHH MEXAYy [ABYMs COOBITHAMH C TOYKH 3PEHHS [BIDKYIIEHCS
CHCTEMBI OTCYeTa. AHATU3HPOBaTh (POPMYITy PENATHBHCTCKOTO 3aKOHA
CJIOKEHUS CKOPOCTEH.

ITpoBOIUTE MBICTIEHHBIE SKCIIEPUMEHTHI, TOATBEPKAAIOLINE

noctynatel CTO u ux crneacTBusl.

Haxonuts B KOHKpeTHOM cuTyaruu 3HaueHus ckopoctedt Ten B CTO,
WHTEPBAJIIOB BPEMEHH MEXIY COOBITHSIMH, JUIMHY Tejla, SHEPTUI0 HOKOS
YAaCTHUIIBI, IIOJHYK0 JHEPIUI0 YaCTHIBl, PENATUBUCTCKUN HMITYJIbC
JaCTHUIIBI.

3anuceIBaTh BBIPAYKEHHE U1 SHEPTHU MOKOS W MOJHOM SHEPrHH 4acTHULL.
W3znaraTe CyTh NpUHINIA COOTBETCTBHS.

Haxomuth B sutepatype n B MHTepHETE MH(DOpMaIMio o Teopun 3¢upa,
SKCHEPUMEHTAaX, KOTOpbIe nMpuBenH K co3gaHuto CTO, OTHOCHTENBHOCTH
paccTosiHUE W TPOMEKYTKOB BpeMeHH, Owmorpadpmm A. DiHIITEHHA.
BrickaspiBath cBoe MHeHHE O 3HaueHMH CTO i coBpeMEHHOH HayKu.
I'oToBUTH Ipe3eHTalnu U COOOLICHUS 110 U3YYCHHBIM TeMaM (BO3MOXKHBIE
TEMBI ITPEACTABIICHBI B y4eOHUKE)

KBanToBas
(usuka.
Pdu3uka
aToMa "
aTOMHOTI0
siapa

22

22

KBaHTBI 1
aTOMBI

10

[JaBatp ompenenenust noHsATHI: GoTO3((DEKT, KBaHT, TOK HACHIILCHHUS,
3aJiep)KUBaIOIIee HANpsDKEHWe, paboTa BBIXOAA, KpacHas TIpaHHIA
hotoaddekra,

dopMynHpoBaTh NpeaMET U 331241 KBAHTOBOH (DH3HKH.

Pacrmio3naBats, HaOmOAaTh sABICHUE (POTOAIPPEKTA.

OnwuceiBath oneIThl CTONIETOBA.

dopmynupoBars runorte3dy I[linaHka o KBaHTax, 3akoHbl (hoTodddexra.
AHanu3upoBaTh 3aKOHBI (HOTO3PdEKTa.

3anuceIBaTh W COCTaBIATh B KOHKPETHBIX CHUTYallUsIX YpaBHEHHE
OiHmTeHa 11 poTo3ddexTa 1 HaXOIUTh C €r0 IOMOIIBI0 HEM3BECTHBIE
BEJIMYMHEI.

Haxoguth B  KOHKPETHBIX CHTyalMsX 3HAu€HHS MaKCHMaJbHOM
KHHETUYECKOH 3HEprun (OTOINNEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB,
paboTHl BBIXOZA, 3aITMPAIONIETO HANPSIKEHHs, YacTOTHl W JJIMHBI BOJIHBI,
YacTOTbl W JUIMHBI BOJIHBI, COOTBETCTBYIOIIMX KpacHOH TrpaHuIe
toroaddexra.

[TpuBoanTs mpHMeps! HcHoONB30BaHKA (oTo3ddekra. OOBICHATH CYThH
KOPITyCKYJIIPHO-BOJTHOBOTO TyalH3Ma.

OnwuceiBaTh ONBITH JlebeneBa Mo M3MEpeHNIO TaBICHUS cBeTa U BaBmiosa
0 OTITHKE.

30




OmnuUChIBaTh OMBITHI 10 TU(PPAKIIUN IIIEKTPOHOB.

dopMynTupoBaTh COOTHOIICHWE Heompenenénnocred ['eizenOepra u
OOBSCHSATH €T0 CYTh.

Haxomuth B nutepatype u B HMHTrepHere wuHpopMmammio o paborax
CronetoBa, JleOeneBa, Bamwmoma, Ilmanka, Komnrtona, ne Bpoitns.
BrinensaTe poiib poCCHHCKUX YUYEHBIX B HCCIEAOBaHUM CBOWCTB CBETA.
[TpuBOAUTH TIpUMEPH OHOJOTHYSCKOTO M XMMHYECKOTO JCHCTBUS CBETa.
I'0TOBUTH TPE3EHTALMU U COOOMICHHUS M0 U3YYCHHBIM TeMaM (BO3MOYKHBIC
TEMBI TIPE/ICTABJICHBI B yUCOHUKE)

ATOMHOE
AP0 U
3JIEMEHTapPHbI
€ YaCTHIIBI

12

JlaBaTh onpezeneHus MOHATHIL: aTOMHOE PO, YHEPreTUYECKUIH YPOBEHB,
SHEPrHs HOHU3ALUH, CIIOHTAHHOE W BBIHYKJICHHOE H3ITydICHHUE CBETA.
OnwuceiBath onbITH Pesepdopaa.

OnuceiBaTh W CpaBHHUBaTh MoOAeNH aroma TomcoHa u Pesepdopra.
PaccmaTtpuBarh, HcCIENOBaTh W ONHCHIBATH JIMHEWYATBIE CIEKTPHI.
®opmynupoBaTh KBaHTOBBIE mocTynaTtel bopa. OOBACHATH NMHEWUATHIE
CIEKTPBl aToMa BOJOPOAAa HAa OCHOBE KBAaHTOBBIX IOCTyinaToB bopa.
PaccunThiBaTh B KOHKPETHOM CHUTyallMd 4YacTOTy W JUIMHY BOJIHBI
ucryckaeMoro ()OTOoHa NMpH TEPEXoje aToMa M3 OJHOTO CTALMOHAPHOTO
COCTOSIHMSI B JAPYroe, SHEPTUI0 MOHH3alUM aTOMa, HaXOJUTh 3HAYCHHS
paarycoB CTallMOHAPHBIX OPOUT AIIEKTPOHOB B aTOME.

OnuceiBaTh yYCTPOICTBO M OOBACHATH NPUHIMI JEHCTBUS Jas3epa.
Haxomute B nwmreparype u B VHTepHere cBemeHus o (akrax,
MOATBEPXKIAIONNX CI0KHOE CTPOEGHHE aTroMa, O padoTax Y4YEHBIX IIO
CO3JJAaHMIO MOJENH CTPOGHHSA aToMa, MOJYYEHHIO BBIHYKIECHHOTO
W3JTy4CHNUS], TPUMEHEHHH J1a3epPOB B HAYKE, MEAMIIMHE, TPOMBIIUICHHOCTH,
OBITY.

BbiensaTe ponb POCCHHCKMX YYEHBIX B CO3JAaHMM M HCHOJNB30BAHUU
J1a3epoB.

I'oToBUTH npe3CHTAllU U COO6HICHI/I$I IO U3YYCHHBIM TEMaM (BO3MO)KHIJIC
TEMBI TIPE/ICTABJICHBI B yICOHHUKE)

JlaBaTh ompeneneHus MOHATHIl: MacCOBOE YHWCIO, HYKJIOHBI, fAJIEpHBIC
CUJIbl, BUPTYAJbHbIC YaCTHUIIbI, )le(beKT MacC, JHCPIrus CBA3U, YyACIbHAA
OHEpIUsi CBA3U aTOMHBIX Aa€p, pPaaOaKTUBHOCTD, AKTUBHOCTb
paIMoaKTHBHOTO  BEINECTBA, MEPHOA TOJypaclaga, HCKYCCTBEHHAs
PaIroaKTUBHOCTD, AIEPHbIE PEaKIWH, SHEPTeTHUECKUI BBIXOA sIEPHOMH
peakuuy, LemHas siepHas peakius, KOd(QQUIMEHT pa3MHOXKECHUS
HEWTPOHOB, KpHUTHYECKast Macca, PEaKTOPBI-Pa3MHOKHUTEIH,
TEPMOSIAEPHAS PEAKIIHSL.

CpaBHUBaTh CBOIICTBAa IPOTOHA U HEUTPOHA.

OnuchIBaTh NPOTOHHO-HEUTPOHHYIO MOJIETb SIpa.

OmnpenensiTb COCTaB sJCpP Pa3IUYHBIX AJIEMEHTOB C IOMOIIBIO TaOJIHIIBI
Menneneena. M300paxxaTh U YUTATh CXEMbI aTOMOB.

CpaBHI/IBaTI) CUITY DJICKTPHUYECKOI'0 OTTaJIKMBAaHUA IPOTOHOB U CUITY CBA3U
HYKJIOHOB B siIpe.

[TepeuncasiTe U ONUCHIBATH CBOMCTBA SACPHBIX CHII.

Boeruucnare  gedexkT Macc, JHEPrHI0 CBSI3M M YAENBbHYIO SHEPTHIO
CBSI3UKOHKPETHBIX AaTOMHBIX siAep. AHAIN3UPOBATH CBA3b yIEIHHOU
9HEPTHUH CBSI3H C YCTOMIMBOCTBIO sIIIEP.

[TepeuncsiTe BUIBI paJliOaKTUBHOTO paclajia aTOMHbBIX siiep. CpaBHUBATH
cBoiicTBa anbda-, Oeta- W TraMMa-M3JIydeHWH. 3amuchBaTh NpaBHIIa
CMCIICHUA TIIpU  PaAUOAaKTHBHBIX pacragax. OHpe]leJ'ISITB OJICMCHTBHI,
oOpa3yomuecs B pe3yabTaTe PaJloaKTUBHBIX PaclaioB.

3al'lI/ICI)IBaTB, OOBSICHATH 3aKOH PaauoOaKTUBHOTO pacriaga, YyKas3bIBaTb
rpaHulObl €ro MPUMEHHUMOCTH. Onpenem{ﬂ) B KOHKPETHBIX CUTYyaIUAX
YHUCIIO HEPaCHaBUIMXCS sAEp, YHCIO PpaClaBIIMXCS sAep, MEpHOJ
MOJTypacIiajia, akTHBHOCTD BEIIECTBA.

[lepeuncnsiTe M ONKMCHIBATH METOJBl HAOJIONEHHMS M PErHCTPALUH
JJIEMEeHTapHbIX 4YacTul. HaOmomaTe Tpeku anbga-yacTHIl B Kamepe
Bunbcona. PeructpupoBaTh simepHble H3IIyYEHHS! C MTOMOIIbIO CUETYMKA
[eiirepa. OmpenensTs UMITyJbC M SHEPTUIO YACTHIBI IPU ABHKEHHH B
MarHuTHOM 1oJe (1o ¢ororpadusm).
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3amuceiBaTh  sSAEpHBIE peaknuu. OIpenessiTe NPOAYKTH  SOCPHBIX
peakiuii. PaccuuThIBaTh SHEPTUYECKUH BBIXOJ SIACPHBIX PEAKIIUN.
OnuceBaTh MEXaHW3MBI JENICHHS sIep W ICTHOW SAOepHOW peaKIuu.
CpaBHHBATH SIIEPHBIC U TEPMOSACPHBIC PEAKIIHH.

OOBACHATh MNPUHIMNBI YCTPOUCTBA U pabOThI SACPHBIX PEAKTOPOB.
VYuacTBOBaTh B OOCYXKICHHM MNPEHMYIIECTB W HEJIOCTaTKOB SIICPHOM
9HEPIeTHKU.

AHanu3upoBaTh OMACHOCTh SIAEPHBIX M3JIyUYCHHUH AJIS )KUBBIX OPraHU3MOB
Haxoauts B muteparype u B MIHTepHETE cBeieHHsT 00 OTKPBHITHN MPOTOHA,
HEHTpOHa, paJMOAKTUBHOCTH, O TOJYYEHHM U  HUCIOJIB30BaHUU
PaZInoaKTUBHBIX H30TOIOB, HOBBIX XUMHUECKUX AIIEMEHTOB.

Briaenars poiab pocCUNHCKHX YUEHBIX B UCCIEJOBAHUAX aTOMHOTO A1pa, B
OTKPBITUM CHOHTAHHOTO JCNCHHSA S/ACp ypaHa, B Pa3BUTHU SICPHOU
SHEPTeTHKH, CO3JaHWKd HOBBIX m30TOomoB B OMSU (OOBennHEHHBIH
WHCTHUTYT SICPHBIX UccenoBaHni B r. [J[yOHa).

l'oToBUTH TIpe3eHTaNK 1 COOOMICHHUS IO M3YyYCHHBIM TeMaM (BO3MOYKHBIC
TeMBl MpEACTaBICHBl B ydeOHMKe) JlaBaTb oOIpeAercHUs TOHATHUIL:
AQHHUT WAL, JIETITOHBI, aAPOHBI, KBapK, [JIFO0H.

IlepeuncasiTe OCHOBHBIE CBOMCTBA 3JIEMEHTaPHBIX YacTHUII.

BhIensath rpynisl aieMEHTapHbIX YaCTHII.

Hepe‘lHCHﬂTb 3aKOHbI COXpaHCHMA, KOTOpPbIC BBIITOJIHAKTCS npu
MIPEBPAICHUAX YACTHII.

OnwuchIBaTh MPOLECCH aHHUTHILAUN YaCTHII ¥ aHTUYACTHUI] M POKICHHS
3JIEKTPOH-TIO3UTPOHHBIX TIap.

HaseiBate m cpaBHUBaTH BHAB (YHIAMCHTAIBHBIX B3aWMOJICHCTBUIL.
OnuceBaTh poOJb YCKOPUTENEH B W3YyYCHHH SJIEMEHTApHBIX YacTHIl.
Ha3seiBaTe OCHOBHEIC BUIBI YCKOPUTEIICH AIIEMEHTAPHBIX YaCTHII.
Haxonuts B nutepatype u B MIHTepHETe cBeZieHNs 00 UCTOPUU OTKPHITHUA
3JIEMCHTApPHBIX YacCTUIl, O TpéX oTanax B pasBUTUN (I)I/ISI/IKI/I OJICMCHTAPHBIX
JacTHII.

OnuchIBaTh COBPEMEHHYIO (DU3MYCCKYIO KapTUHY MHpA.

Crpoenne
Bcenennon

CoHeunast
cucremMa

3Be3abl U
TIaKTUKHA

dusnueckuii
MPAKTUKYM

15

15

30

peseps

14

19

Htorosoe
MMOBTOPEHUE

40

40

JlaBaTh ompeneneHus MOHATUNA: HeOecHast cdepa, IKIUNTHKA, HEOECHBIN
9KBATOP, MOJIOC MUPA, OCh MUPA, KPYT CKIIOHEHHUSI, IPSIMOE BOCXOXKJICHUE,
CKJIOHEHHE, Mapajjiakc, MapceK, aCTPOHOMHUYECKas €AUHULIA, MEePUTeIui,
adenuii, CONHEYHOE 3aTMEHHWE, IYHHOE 3aTMEHHUE, IUIaHETHl 3EMHOM
TPYIIEI, IUIAHETHI-THTAHTBI, acTEPOHI, METeop, MeTeopHT, (oTocdepa,
CBETHMOCTB, IPOTYyOEpaHell, IyJbcap, HEUTpOHHAs 3Be31a, YEpHAsl IbIpa,
MPOTO3BE3/1a, CBEPXHOBAs 3B€3/1a, FAJIAKTHUKA, KBa3ap, KPACHOE CMEILEHUE,
Teopus bonbiioro B3peiBa, Bo3pacTt BeeneHHoM.

Habnronats JIyHy ¥ IUIaHETHI B TEIECKOIL.

Brigensats ocobeHHOCTH cucTeMbl 3emisi—JlyHa.

PacmoznaBath, MOAENUpPOBaTH, HAONIONATh JIYHHBIE W  COJHEUYHBIE
3aTMEHHSI.

OOBSICHITH IPUJINBHI M OTJIUBHI.

DopMynupoBaTh U 3aMUCHIBATH 3aKOHBI Keriepa.

OnuceiBath cTpoenre ConHeyHOW cucTteMbl. [lepeuucnsaTh IUlaHeThl U
BUJIbI MaJbIX TEJ.

OnuceiBath cTpoenue ColHua.

Habnromate connednsie msaTHa. CoOnronaTh NpaBmiia 0€30MACHOCTH IPH
HaOmronenun ConHna. [lepedrncisaTe TUIMMYIHBIC TPYIIBI 3BE3/1, OCHOBHBIC
(uznueckne xapakTepucTHKH 3BE3M. ONHCHIBATH 3BOJIONUIO 3BE3A OT
POXKIEHUS 10 CMEPTH.

Ha3biBaTh camble sipkue 3BE311bI U CO3BE3/AUA.

[TepeuncisiTh BUABI TaNaKTHUK, OMHUCHIBATH COCTAB M CTPOCHHE TAIAKTHK.
Brigensate MiedqHbId MyTh Cpeau IpyTrux rajakTtuk. OnpenensTts MecTo
CoOJIHEYHOU CUCTEMBI B HEH.

OINeHUBATH MOPSJIOK PACCTOSTHUH 0 KOCMHYECKUX 0OBEKTOB.
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OnuceBaTh CyTh «KpPacHOTO CMEIIEHHS» W €ro HCIOJIB30BaHUE IMIPH
W3yYCHHUH TaJaKTHK.

[TpuBoNTE KpaTKoe W3IOKEHHE TEOPHUH bBOINBIIOrO B3pEIBA U TEOPHH
pacmupsitoieiics BeeneHHoid.

OOBSICHATH CYTh TOHATHH «TEMHAsT Marepus»» W «TEMHAs SHEPTUs».
[TpuBOAUTH NPUMEPHI UCITIOIB30BAHMS 3aKOHOB (DU3UKH ISl OOBSCHEHHS
MPUPOJIBI KOCMUYECKUX 0OBEKTOB.

PaGoraTp B mape W rpymie Ipu BBHINOJHEHUH NPaKTHYECKUX 3aJaHHH.
Hcnonb3oBate UVHTEpHET Uit TOMCKAa W300paKeHHH KOCMHYECKUX
00BEKTOB U HH(POPMAIIMU 00 UX OCOOCHHOCTSX.

YgacTtBoBaTh B OOCYKICHHH HM3BECTHBIX KOCMHYECKHX HCCIIECIOBAHUM.
Brlgeniate COBEeTCKHE W POCCHIICKHE JOCTHXKECHHS B  00JacTu
KOCMOHABTHKH M HCCIEIOBaHHUA KocMoca. OTHOCHTBCS C yBaXXCHHEM K
POCCUHCKUM Y4EHBIM U KOCMOHaBTaM.

Haxonuts B nmuteparype u B IHTEpHETE CBEICHUS HA 3aJaHHYIO TEMY.

UTOIro

170

170

340
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