MyHuumMnansHoe aBTOHOMHOe 06ueobpasosaTeNibHOe yupexaeHue
ropoaa Hosocubupcka
«UHKeHepHbIi nnueit HoBOCMBMPCKOTO rocyiapcTBEHHOTO TEXHUYECKOro YHUBepcuTeTa

PekomeHgo0BaHa peleHuem
neparoruyeckoro coseta MAQY
«UHXeHepHbIN nnuein HITY»
MpoTtokon Ne 1
ot 28 asrycra 2024

Pa6ouana nporpamma

MeToAab! pelieHua 3a4a4 no pusuKke

HazeaHue y4yebHOro npeamera, yuebHoro Kypca (B ToM Uucne BHEYpPOUHOW AeATEILHOCTU), yuebHOro

moayns)
AnAa knacca(os) __10-11
Konunyecrtso 4acos:
Bcero__136
B _10_knacce ___68__ B Heden 2
B_11_ knacce __ 68 B Hepenw 2

Pa3paboTyuk nporpammsil:
MaTtaesa MpuHa HMKoNaeBHa, yuuTenb GU3NMKKU BbiCLLE KBaAMDUKALMOHHOMK KaTeropmm

(®.1.0. paspabomuyuka npo2pammel, 3aHUMaemas GoNHHOCMb, KBAAUMUKAYUOHHAA Kame20pus)

r. Hosocubupck

2024



Mporpamma obcyaanachk Ha 3aceaaHum Kadeapsl/ METOANUYECKOro 06beAUHEHUA YUUTENEH
__husuKkn MAOQY «UHxeHepHbI nuuei HITY»

MpoTtoKkon 3aceganus Nel ot 28 asrycra 2024r.

PykoBoguTtens Kadegpbl - I'In_?eaa WU.H., yuntenb GU3MKK BbiCENA KBaNUPUKALMOHHOM
Teropum y
KaTerop / A

(®.1.0. pyrosodumensa kagpedpsi /MO)



HosicHuTeIbHASA 3alIMCKA

OnHuM U3 HEJaBHUX M3MEHEHHSI POCCUHCKOM 00pa3oBaTebHOM cephl SBIsSETCS CMEHa
napagurMbel 00pa3oBaHMs: OT YCBOCHHS 3HAHWN, YMEHHI M HaBBIKOB K Pa3BUTHUIO JTUYHOCTHU
yuamerocs. CeroaHs B KayecTBe TpeOyeMBIX pe3yJlbTaToB OOYy4YEeHHs] MOMHUMO IPOYEro
BBICTYIIAIOT YHUBEpCAJIbHbIC Y4eOHBIE NEWCTBUS, KOTOPHIE NOJDKHBI (POPMUPOBATHCS HA BCEX
npeaMeTax, B TOM 4Yuciie W Ha ypokax (usuku. Takum oOpa3oM, BO3HHKAET MOTPEOHOCTH B
CO3/1aHUHM U COBEPIICHCTBOBAHMHM METOAOB U MPUEMOB (GopmupoBanus Y'Y/ Ha 3aHATUAX 1O
¢usuke, yuduThIBas OCOOCHHOCTH TMpenoJiaBaHMsl MpeaMera. AHalM3 METOJUYECKON
JTUTEpaTyphl O JAHHOMY BOIPOCY MOKA3bIBAET, YTO HE BCE aCHEKThbl JAHHOTO MPAKTHYECKOTO
3arpoca JIOCTaTOYHO XOpOoIIo pa3palboTaHbl. B yacTHOCTH Majgo MaTepuanoB, MOCBALIEHHBIX
CBS3M MEXAy OOy4YeHHEM MIKOJBHUKOB pEIICHUI0 3a1ad ©u (OPMHUPOBAHUIO Y HUX
YHUBEPCAIbHBIX YU4EOHBIX JIEHCTBHM.

Pabouass mporpamma kypca «Meroapl pemieHus 3anad mo (u3MKe» HampaBlieHA Ha
dbopmupoBanue y obyyaronmuxcs (GyHKIUOHAIBHOM I'PaMOTHOCTH W METalpeIMETHBIX YMEHUM
yepe3 BBIIIOJHEHUE UCCIIEA0BATENbCKON U TPAKTUUECKOM 1EATEIbHOCTH.

Takum 00pa3oM, BO3HUKAET MpolOyieMa, KoTopas 3akirodaeTcs B 3(PGHEKTHUBHOM
UCTIOJIb30BAHUH TaKOW CHEIU(UIECKON NeATEIHHOCTH KaK pelieHue 3a1ad 1y (OpMUPOBAHUS
YHUBEPCAIbHBIX YUEOHBIX IEHCTBUI, HOCSIINX HAAMPEIMETHBINH XapaKTep.

[Iporpamma kypca pa3paboTaHa Ha OCHOBE TMOJIOKECHH M TpeOOBaHUM K pe3yibTaTam
OCBOEHHSI OCHOBHOW 00pa3oBaTelbHON MporpaMmel, peacrabieHHbx B DT'OC COO, ¢ yuétom
denepanbHOl pabodeit mporpamMmbl BocnuTaHus W KOHIENIMHM MpernojaBaHus y4eOHOTo
npeamera «@Pusznka» B 0o0pa3oBaTeNbHBIX opraHm3anusax Poccuiickoit  ®Deneparuu,
peanu3yIoMUX OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma  Kkypca ompezenser  00s3aTeNbHOE  MPEIMETHOE  COJAEpIKaHUE,
yCTaHABJIMBAECT PEKOMEHAYEMYIO IOCIIEOBATEIbHOCTh M3YUYEHHUS TEM M Pa3[esoB y4eOHOTo
npeaMera ¢ y4€TOM MEXKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€M, JOTHKH Yy4eOHOTO
nporecca, BO3PACTHBIX ocoOeHHocTel oOywaromuxcs. Ilporpamma mo ¢usuke maér
IpeJICTaBIeHUE O IIeNIAX, COEepKaHUM, O0IIei cTpaTeruu oOyueHHUs, BOCIIUTAHUS U Pa3BUTHUS
00yJaronmxcs cpeacTBaMu yuyeOoHoro npeamera «Pu3nka» Ha yriayOoJIEHHOM ypOBHE.

Crpykrypa mnporpammbl. PabGoyas mnporpamMmma COAEpPKUT: THUTYJIBHBIA JIUCT;
NOSCHUTENIHYIO 3allMCKY, BKIIIOYAIONIYI0 OOINYI0 XapaKTePUCTUKY Y4eOHOro mpeaMmera,
OMKMCAHME MecTa Y4eOHOro IMpeaMera B y4yeOHOM IUIaHe, JIMYHOCTHBIE , METalmpeIMEeTHbIE U
IpeIMETHbIE pe3yJabTaThl OCBOCHHMA Kypca (U3MKM; COJEpKaHHE Kypca; TeMaTHYecKoe
IUTAHUPOBAHUE, C OMNpEeNeJICHUEM OCHOBHBIX BHJIOB Y4YEOHOH NEesATENbHOCTH; IUIAHUPYEMBbIE
pe3yabTaThl; ONMCaHHE Y4eOHO-METOIUYECKOT0 M MaTepHalbHO-TEXHUYECKOT0 O0EeCIIeUCHHS
o0pa3oBaTenbHOro Mpolecca.

ey u3ydyenus pu3nuku Ha 6a30BOM YpOBHE:

* 3aBeplieHHe (OPMUPOBAHUS OTHOCHTENBHO IEIOCTHOW CHCTEMbl 3HaHMM Ha OCHOBE
COBPEMEHHOM (hr3nyecKoi KapTUHBI MHPA,;

* (hopmupoBaHue YOESKIEHHOCTH B IIEHHOCTH OOpa3OBaHMS, 3HAYUMOCTH (PU3MUECKHUX
3HAHUH U K&KAO0TO YeJIOBEKa, HE3aBUCUMO OT €ro Mpo(hecCHOHAbHON AEATEIbHOCTH;

* OBJIQJICHHE MPEACTaBICHUSIMH O HAYYHOM METOJ€ MO3HaHHUSA, O €ro HCIOIb30BaHUH, O
COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKU;

* IpuoOpeTeHNe yMEHUN MPUMEHSATh MOJydyeHHbIE 3HAHHUS Ha MPAKTHKE U1 OOBSICHEHUS
NPUPOIHBIX SBICHUH, 3((EKTUBHOrO M OE30MaCHOr0 HCIOJIb30BAaHUS COBPEMEHHBIX
TEXHUUYECKUX CPEJCTB U TEXHOJOTHi, palliOHAIFHOTO MPUPOIONOIb30BAHUS U 3aLIUTHI
OKPYXKAaroIlEe Cpeabl.

B nonosHeHWe K OJTUM TMENSIM H3y4YeHHE (QU3UKA Ha YIJAY0JEéHHOM YpPOBHe
IpeIoJIaraeT:

* pa3BUTHE MHAMBHUIYAJIbHBIX W TBOPYECKUX CHOCOOHOCTEH B oOmactu (pu3MKu ¢ yu€ToMm
npodecCHOHATIBHBIX HAMEPEHU, HHTEPECOB U 3aIIPOCOB;

* (hopMHupoOBaHHE YCTOWYMBOM MOTPEOHOCTH YUUTHCSA, TOTOBHOCTH K HPOJOKEHHIO



00pa3oBaHUs, CAaMOPA3BUTHUIO U CAMOBOCIIMTAHUIO, K CO3MJIATEIbHON M OTBETCTBEHHOM

TPYAOBOM AEATEILHOCTH;

* npuoOpeTeHre yMEHUH NpPUMEHSATh MOJYYCHHbIE 3HAHHWS Ui pelieHus 3ajad,
3(PEeKTUBHON MOATOTOBKH K TIOJYICHHIO TPOPECCHOHATIBHOTO 00pa30BaHU;

* OBJIQJICHUE TIPEJICTABICHUSIMH O HAYYHOM METOJIC MO3HAHMS, YMEHUE UM MOJIb30BaThCA,
MOJIyuYe€HUE TEPBOHAYAIBHOTO OIbITA HCCIEN0BATENIbCKONW JAESITETbHOCTH, 3HAHUI O
COBPEMEHHOM YpPOBHE Pa3BUTHS HAyKH, TEXHUKU U TEXHOJIOTHIA;

* BOCIHUTaHHE YOEXKIEHHOCTH: B HEOOXOJUMOCTH COTPYAHHUECTBA B MPOLIECCE BBHIMOIHEHUS
MIOCTABJICHHBIX 3a]1a4; B HEOOXOIUMOCTH MOPAIBbHO-ITHUECKUX KPUTEPHEB B IpOILIECcCe
HAyYHBIX MCCIEAOBAHUNA W TPU peau3allid HAy4YHBIX JOCTH)KEHUN; B BO3MOXKHOCTH
UCTIOJIb30BAaHUS TOCTHKEHUN (PU3UKHU HA OJIaro 4eoBeueCKON HUBUIIU3ALINY.

Pabouass mporpamMma OpHEHTHpOBaHA Ha HCIIOJIB30BAHUE CHCTEMHO-AESITEIbHOCTHOTO
noaxona B OOy4YeHHMM, TMO3TOMY MpeaycMarpuBaer: (opMHpOBaHHE TOTOBHOCTH K
CaMOpa3BUTHIO U HENPEPHIBHOMY OOpa30BaHUIO; KOHCTPYMPOBAHUE COIMAIBHON Cpebl
pa3BuTUS OOYYaIOUINXCS; aKTUBHYIO Y4e€OHO-TIO3HABATEIBHYIO JIEATEIBHOCTh O0YyJaroImuxcs;
MOCTpOEHHE O00pa3oBaTENIbHOrO IMpolecca ¢ Y4ETOM HHIUBUIYAIbHBIX  BO3PACTHBIX,
NICUXOJIOTUYECKHUX M (PU3MOJIOTHUECKUX OCOOCHHOCTEH 00ydaronuxcs.

JlaHHBIM KYpCOM HpeIyCMOTpEHa OpraHu3alusi COBMECTHOM JESITENbHOCTH 10
pEIIeHUIO 3aa4 B IIeNIIX OCBOCHUS KOMMYHUKATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX ICHCTBHIA.

3ajaya NMpUMEHEHUs TOJYYEHHBIX 3HAHUW pellaeTcs Ha MPOTSHKEHWHU BCEro Kypca
¢u3ukn 10—11 knmaccoB 3a c4E€T pemieHUs] MPaKTHUECKUX, OBITOBBIX 33134, B TOM 4YHCIE
CBSA3aHHBIX C JKOJOrMed M 0e30MacHOCThI0 B COBPEMEHHOM TexXHoJiornueckoM wmupe. Ha
yrIyOJIEHHOM YpPOBHE M3YYEHHUS MPEAMETa MOBBIIICHHOE BHUMAHUE yEISIEeTCs aHATUTUYECKON
paboTe Ha 3aKIIOYUTENIBHON CTaluM U3YYEHHs] HOBOTO MaTepuaia Mpu peleHud 3a1a4 (B ToM
YHclie aHaJIW3 TOJYYEHHBIX pPE3y/lbTaToB, MpOBepKa oTBeTa). Ha ocHOBaHWMM NpUBEIEHHBIX
o0pa3LoB pemieHus] 3ajad C HCIOJIb30BAaHUEM CTaHIAPTHBIX aJITOPUTMOB U TOJTYYEHHBIX
YMEHHUI 00ydYaroniecss Mmoiay4aloT BO3MOXKHOCTh CAaMOCTOSITENIBHO BBIPAOATHIBATH CIOCOOBI
JNEUCTBUI TPU PEIICHWH pa3iuyHbIX (u3mdeckux 3amad. C 9TOH ke Ienblo pazOupaercs
pelieHue 3agad B 001eM BUJe U 3a/1a4, TPEOYIOUINX JUIsl UX PELICHUs aHAJTUTHYECKOW paboThI
C IaHHBIMHU.

MecTo Kypca B y4eOHOM IJIaHe

Conepxxanue oOydyeHus: (puU3MKe, MpEACTaBICHHOE B paboyeil mporpamme, pacCUuTaHO
Ha 2 yaca B Hezemo: B 10 kimacce —68 uvaca, 34 yuebnbix Henens (1 moxyroaue 16 Hepens mo 2
yaca, 32 yaca; BTopoe noiayroaue — 18 Hexenb o 2 yaca B Henmento — 36 vacoB ); B 11 kiacce-
68 uaca, 34 yueOHbIX Henenb (1 momyroaue 16 Henens mo 2 yaca, 32 yaca; BTOpO€ MOIYTOHe —
18 mHemenp mo 2 waca B Hememo — 36 dvacoB ). Yacel KOMIIOHEHTa 00pa3oBaTEIHHOTO
yapexaeHus (2 daca B HEAENI0) OTBEACHBI Ha YIIyOJEeHHOE HM3yYyeHHUE HEKOTOPHIX TEeM U
BOMPOCOB (BBIJEICHBl B TEKCT€ KYPCUBOM), IIPOBEACHNUE MPAKTUYECKUX 3aHATUN MO PEHICHUIO
pa3HOOOpa3HbIX JKU3HEHHBIX 3adad ((PU3UYECKOTO COAEpKaHWs), B TOM YHCIE, C
UCIIONIb30BaHUEM  KommbloTepa. CamocrosiTenbHas paboTa  yyamuxcs —Ipeanosaraer
BBITIOJTHEHUE TaK HA3bIBAEMBIX THIIOBBIX PACUETOB (CIUCOK MOCOOWU B KOHIIE MPOTPAMMBI).
WuauBuayanu3anus oOydeHHUs JOCTUTAeTCsl MPOBEACHUEM HHAWBHUAYAIbHBIX KOHCYJIbTAIUI
st yaammxess (1 dac B Hemenro), pasHOYPOBHEBBIMH 3ajaHUsIMA. Ha ocHOBe paboueit
IporpaMMbl yUUTENb pa3pabaTbiBaeT KajeHAAapHBIM MaH. VHCTpyMEHTOM A OLIEHMBaHUS
pe3yNbTaTOB MOTYT OBITh: TECTUpPOBaHHE, BBIMONHEHHE TecToB EI'D, BhIMoNHEHHE
ceMuHapckux padbot. O1eHKa no noxyrousiM U 3a roji: 3a4eT - He 3a4eT

Conep:xanme

QDusuueckan 3a0aua. Knaccugukayus zaoau



Uro takoe pusnueckas 3anaqya. CocraB ¢puzndeckoi 3aaaun. Ousnueckas Teopus U perieHue
3amau. Krnaccudukanus Qusnuecknx 3amad mo TpeOOBaHUIO, COIEP)KAHUIO, CIOCO0Y
3agaHus, croco0y peuieHus. IIpumeps! 3a1a4y BceX BUIOB.

Ilpaguna u npuemul pewienus 3aoay

OO6mme TpeOoBaHUS TPH peHICHUH (PU3MYECKUX 3a1ad. OTambl pemieHus (PU3NIeCKOu
3a/1a4m.
TunuuHple HENOCTaTKH NpH pemieHud H oQopmieHUH pemieHus (QU3MYecKux 3azad.
N3ydenne npuMepoB pemieHus 3a1ad.
Paznuynble mpueMbl UM CHOcOObl pemieHus (PU3MYECKUX 3a/ay: alrOpUTMBbl, aHaJIOTHH,
TeOMETPHUYECKUE TPUEMBI, METO Pa3MEPHOCTEH, rpagiuecKie PeIieHus.
Bexkropsl. JleiicTBUs HaJ BEKTOpamMu

MexaHuka

Kunemamurxa

KoopaunatHelii  MeTOn pemieHusi 3aJad Mo MexaHuKe. PemieHune 3agady Ha KHUHEMATUKY
JBUKECHHS Tena 1o oKpyxkHOCTH. ['padnueckue crocoObl pernienus 3anad. J[BrkeHue Tema Mo
YTJIOM K TOPU30HTY

Junamuka u cmamuka

Pemenne 3amau Ha OCHOBHBIE 3aKOHBI MeXaHUKH: HBIOTOHA, 3aKOHBI JJII CHUJI TSITOTCHHS,
YOPYTOCTH, TPEHHUS.

Pemienne 3amady Ha ABMIKEHHE MAaTEPUAIBHOM TOYKM IMOJ JEHCTBUEM HECKOJIBKUX CHUJI B
TOPU30HTAIBHOM HallpaBJICHHUH.

Pemenue 3ana4 Ha AMHAMUKY JIBUYKEHHS TEJa IO OKPYKHOCTH.

3agayv Ha TMPUHIMI OTHOCUTEIBHOCTH: KMHEMAaTUYECKHME U UHAMUYECKUE XapaKTePUCTHUKHU
JBU)KEHUS TEJIA B Pa3HbIX HHEPLUUAIBHBIX CUCTEMAX OTCUETA.

[TonGop, cocTaBaeHWEe W peEIIEHWE 10 WHTEpecaM pa3UYHBIX CIOKETHBIX — 3a/]ad:
3aHUMATEIbHBIX,  OKCIEPHUMEHTAIbHBIX,  OBITOBOTO  COJEP)KaHUs, TEXHHUYECKOTO W
KpaeBEIYECKOT0 CONCPKAHUSL.

3aKoHwvl coxpanenus

Nmnynbce Tena. 3akoH coXpaHeHus: umnyJlibca. PeaktuBHoe nBuxenue. opmyna [{nonkoBckoro
Pemenue 3ala4 Ha 3aKOH COXpPaHCHUA UMITYJIbCA U PCAKTUBHOC JIBUKCHUC.

Pa6oTa u MmomHOCTE. MexaHnueckasi SHeprusi.

Pemenue 3amau Ha ompeneneHne padOThl U MOIIHOCTH. PeleHue 3amad Ha 3aKOH COXPaHCHHUS
SHEpPTUHU.

3HAKOMCTBO C MpUMEpaMM pELIEHUS 3aJad [0 MEXAHUKE pPaloOHHBIX, TOPOJACKHX U
MEXTyHApOJHbIX.

Mouiekyasipaasi puznka

Cmpoenue u ceoiicmea 2a3zo8, 3cuokocmeii u meépovix meil.

Pemienne 3amad  Ha onvcaHuWe MOBEAEHUS HACAIBHOTO Tra3za: ocHOBHOe ypaBHeHne MKT,
OnpeJieJIEHuE CKOPOCTU MOJIEKYJI, XapaKTEPUCTUKHU COCTOSTHUS B ra3ax MpH U30MPOLIeccax.
Pemenue 3a1ay Ha CBOWCTBA MapoB: MCIIOJIb30BaHUE ypaBHeHUs MenpaeneeBa — Kianeiipona,
XapaKTEePUCTUKA KPUTHUECKOTO COCTOSTHUS BEILIECTBA.

Pemenne 3amay Ha onucaHue SBJICHUNH MOBEPXHOCTHOTO CIIOSI JKUIKOCTH: paboTa  CHI
MMOBCPXHOCTHOTI'O HATAXKCHUS, KANMUIIISIPHBIC ABJICHHA, HSGBITO‘IHOG AJaBJICHUEC B MbBIIBbHBIX
My3BIPSX.



Pemenue Ka4€CTBCHHBIX n KOJINYCCTBCHHBIX 3agayd. OCO6OC BHUMAHUEC YACTIACTCA
IPOTOBapUBAHUIO KAUECTBEHHBIX 3a/1a4 — UCIOJIB30BaHUE TpapUUECKUX M AKCIEPUMEHTAIHHBIX
3amad.

Penrenue 3a1a4 Ha onpeiesicHUE XapaKTepPUCTHK TBEPIOTO Teja: YAIUHEHHE, 3a1ac MPOYHOCTH,
CHUJIa YIIPYTOCTH.

OcHosbl mepmoOuHaMuKuU

Pemenne koMOMHMPOBAaHHBIX 3a7a4 Ha MEPBbIN 3aKOH TepMOAMHAMUKH. Pemenune 3agad Ha
TCIIJIOBBIC IBUT'AaTCIIN.
Pemenne KOHCTPYKTOPCKUX 3a7ad W 3a/ad Ha TPOEKTHI: MOJENh Ta30BOI0 TEPMOMETPA,
MOJEJNIb TEIUIOBOM MAIIMHBI, IPOECKThl IIPAKTUYECKOIO OIpPEACIICHUs paauyca TOHKHUX
KaImLISIPOB.

JIEKTPOMATHETH3M

3ﬂel<mpuuec1<oe noae

Onucanue 5SJIEKTPUYECKOr0 TMOJSI  pPa3IMyHBIMU  cpelcTBaMu  (rpaduyeckd, 3aKOHaMU
coxpaHeHus, Pelienue 3a1ay Ha ONMKMCAHUE CUCTEM KOHAEHCATOPOB.
3aKOHbl ROCMOAHHO20 MOKA

OnekTpuyeckuid Tok. Cuia Toka, MIOTHOCTh Toka. CONMpPOTUBIEHHUE MPOBOJAHUKOB. 3akoH OMa
JUTSL OTHOPOJIHOTO yYacTKa LT . DJIEKTPUUECKOE MOJIe MPOBOAHUKA C TOKOM.

Pemenue 3amau Ha 3aKOHBI COEAMHEHHS] TPOBOAHUKOB. Jl00aBOUHBIE COMPOTUBICHUS U IIYHTHI.
CocraBiieHHE SKBUBAJIEHTHBIX CXEM.

3akon Oma 115l TOJIHOM 1IENY ¥ HEOJTHOPOJAHOTO YYacTKa IETIH.

Coenunenne ucTouHuKoB ToKa. [Ipasuno Kupxroda.

Pemenue 3amau Ha npumeHeHue npasuia Kupxroda.

Pabora u momrHOCTh TOKA. 3akoH Jxoyns — Jlenna.

Tox 6 paznuunvix cpeoax

DIIEKTPUUYECKHUI TOK B )KUJIKOCTSIX.

[Ipenensl NPUMEHUMOCTH KJIACCUYECKOW AJIEKTPOHHON TEOPUH METAJIOB.

11 knacc
Maznumnmnoe none

B3auMozeiicTBUE MOCTOSIHHBIX MAarHUTOB W IMPOBOJHHUKOB C TOKOM. MarHurHoe moJie.
Bekrop marauTHOM MHAYKIUH. [IpUHIUD Cynepno3uUy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
WHIYKIUU.

MarauTHoe ToJie MPOBOJHUKA C TOKOM (IIPSAMOrO TMPOBOJHHUKA, KATYIIKA M KPYrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna JlopeHia, e HampaBlieHME W MOJIYyJb. JIBM)KEHHE 3apsHKEHHOM YacTULbl B
OJTHOPOJHOM MarHuTHOM mose. PabGora cuibl Jlopenna.

MarnuTHoe nosie B Beniecte. PeppoMarHeTKy, napa- U JMaMarHeTUKH.

TexHuueckue yCTpOICTBA M TEXHOJIOTMUECKHUE IPOLECCHI: NPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTesb SKoOu, yCKOpUTENIu
AJIEMEHTApHbBIX YaCTHII.

Tema 5. Dnexmpomaznumnan uHOYKYuA.

SIBneHue 3neKTpOMarHUTHOM MHAYKUMHU. [loTok BekTopa MarHuTtHON uHAyKuuu. ID/1C
WHIYKIUU. 3aKOH 3JeKTpoMarHUTHOW wHAykuuu Dapanes. BuxpeBoe 3eKTpUUECKOE IOJIE.
Toxku dyko.

OJIC nHAYKIIMY B MPOBOJIHUKE, JBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TTOJI€.

IIpaBuio Jlenna.



WunykrtuBHocTh. KaTymka HMHIYKTUBHOCTM B LENH IOCTOSIHHOTO ToKa. SIBieHue
camouHaykiuu. IJIC caMOMHIyKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4eckue yCTpoiCTBa U TEXHOJIOIMYECKUE TPOLIECCHl: MHIYKIIMOHHAs M1€Yb, COJICHOU,
3aIMATa OT JIEKTPU3ALUH TEJI IPU ABUKECHUU B MArHUTHOM I10J1€ 3€MJIN.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOAHBIE KOJIEOaHUS.

['apmonnueckue  konebGanusi. KuHemaTtnueckoe M JMHAMUYECKOE  OMMCAHHUE.
DHepreTM4eckoe ONMHCaHWe (3aKOH  COXpaHEHHWs MEXaHW4YeCKOW dHepruu). BrBon
TUHAMHYECKOTO ONHCAHWA TapMOHMYECKMX KOJIe0aHMM M3 HX DHEPreTUYeCKOoro H
KHHEMAaTUYECKOTO OMHMCAaHMUS.

Amvmmatyna u dasza xosnebanuii. CBsi3b aMIUTMTYIbI KOJICOAHWI MCXOIHON BEIWYUHBI C
aMIUTUTYIaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u gacrora kosebanuid. [lepron ManbIx CBOOOAHBIX KOJIEOAHWH MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KONIeOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsiTre o 3aTyxarmux KojgebaHusx. BeiHy)aeHHbie konebanus. Pezonanc. PezonancHas
KpHBas. BiausiHue 3aTyxaHus Ha BUJI pe30HAHCHOW KPUBOM. ABTOKOJICOaHUS.

Tema 2. Dnexmpomaznummnsie Ko1edbanus.

Konebarenpupiit koHTYp. CBOOOIHBIC 3IIEKTPOMArHUTHBIE KOJICOAHUS B HJICAIBHOM
konebarenbHOM KoHType. Dopmyma Tomcona. CBsi3b aMIUTMTYIBI 3apsiia KOHJIEHCATOpa ¢
aAMIUTUTY/ION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOjeOaTeIbHOM KOHTYpE.

3aryxammue JJIeKTPOMarHUTHBIE KoJieOaHWs. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

[lepemensblli TOK. MOIIHOCTH NEPEMEHHOIO TOKAa. AMIUIMTYIHOE U JEHCTBYIOIIEE
3HaYEHHUE CHUJIbI TOKA U HAIMPSKEHUSI TIPU Pa3InuHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHU.

CunyconganbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTyIlIKa WHIYKTUBHOCTH
B LIENU CUHYCOMJAJIBLHOIO EPEMEHHOTIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEHU M.

WNneansHbiii Tpanchopmarop. [IponsBoacTBo, mepenada U NMOTPEOTICHUE AIEKTPUICCKOM
SHEPTUH.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60IHbL.

Mexannueckre BOJIHBI, YCJIOBHS WX pacrpocTtpaHeHus. [lomepeunble W MOpoAOSbHBIE
BOJIHBL. [lepron, CKOpOCTh pacnpoOCTpaHEHHs U JUIMHA BOJHBL. CBOMCTBA MEXAHWYECKHX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AudpaKIusl.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HeHHE OKPYKAIOUIEH CpeIbl.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYyY€HHUS AJIEKTPOMATHUTHBIX BOJH. B3amMmHas
OpUEHTALIUS BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiiCTBa  DJIGKTPOMAarHUTHBIX  BOJH: OTpPaXX€HUE, NPEJIOMJIIEHUE, MOJIApU3aALHNS,
uHTEephepeHIHs U AU(PaKIIHsL.

[[Ixkana 3MEKTPOMATrHUTHBIX BOJH. [IpMMEHEHME 3JE€KTPOMAarHUTHBIX BOJH B TEXHUKE M
ObITY.

Tema 4. Onmuxka.

[IpssMonuHENHOE PAacIpOCTPAHEHUE CBETAa B OJHOPOIHOM cpexe. Jlyd cBera. ToudeuHbIi
VCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. llocTpoeHue H300paKeHWil B IIIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomiienne cBera. 3akoHBI MPENOMIICHUs CBeTa. AOCONIOTHBIM TOKa3aTelb
npesnoMieHuss. OTHOCUTENBbHBIA IOKa3aTenb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa W



COOTHOILIEHHUE JUIMH BOJIH IIPU NEPEXO/I€ MOHOXPOMATUYECKOIO0 CBETA 4YEpE3 I'paHULly pas3zaeia
JIBYX ONTUYECKHUX CPEJ.

Xon nyueit B mpusme. ucnepeus ceera. CloxxHbIM coctaB 6enoro csera. Lger.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa moJTHOTO BHYTPEHHETO OTPaKEHUS.

CoOuparomue u pacceuBaromve JuH3bL. ToHkas nuH3a. DOKYCHOE pacCTOsIHHE H
OTNITHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOHM cdepuueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENIBHOTO IT0KA3aTeNsl IPEIOMIICHUS.

®opmylia TOHKOH JMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOLIEAIIETO JUH3Y M0 IIPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM ONTUYECKON OCH.
[TocTpoenue n300pakeHU TOYKH " OTpe3Ka psSIMOi B coOuparommx
Y pacCEeUBAIOLIUX JUH3aX U UX CUCTEMAaX.

Onrtuueckne mpubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCcKast CHCTeMa.

[Ipenensr TPpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontmka. WaTepdepennus cBera. KorepeHTHbIE HCTOYHHWKH. Y CIOBHS
HAOMIO/IEHUsT MAaKCUMYMOB M MHUHUMYMOB B HWHTEPPEPCHIMOHHOW KapTHHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IpriMephl Kilaccuyeckux HHTEPPEPEHIINOHHBIX CXEM.

Hudpakuus cBera. JudpakimonHas pemérka. YcinoBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

Pa3nes 6. OcHOBBI cielIHAJBLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHuibl MPUMEHUMOCTH KJIACCUYECKOM MeXaHHMKH. [locTymarsl crneuraibHON TEOopUu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBal.  [IpeoOpasoBanust  Jlopenma.  YcioBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAIlEHHE
JUTUHBI.

DHeprusi U UMITYJIbC PENSITUBUCTCKOMN YaCTHULIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBasi pusnka.

Tema 1. KopnycKyaapHo-601H0601 Oyanu3m.

PaBHOBecHOE TemoBOe U3NydeHHE (M3TydeHHE aOCONIOTHO YEPHOrO Tena). 3aKOH
cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHs U UMITYJILC (POTOHA.

®dotorpdext. Onpitel A. I'. CtomeroBa. 3akoHbl poTtorddexra. YpaBHeHHE DUHIITEHHA
s poroaddexta. «Kpacnas rpanuna» Gortorddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJIEHHE CBeTa Ha aOCONIOTHO MOTJIOLIAIONIYI0 U
abcooTHO oTpaskaroryio nosepxHocts). OnbiThl I1. H. Jlebenena.

BonHoBbie cBolicTBa yactull. BonHbl ne bpoinsa. JlninHa BosiHbl A€ bpoitns u pazmepsl
o0acTH  JOKaNW3alMM  JBIDKYyLIEHcs  vacTuipl.  KOpmycKynsipHO-BOJIHOBOM — Iyaslu3M.
Judpakius 31eKTPOHOB Ha KpUCTaIaX.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [ imtanerapHas moaens atoma Pesepdopna.

[ocrynatel bopa. M3nyuenue u mornomeHue GOTOHOB MPHU MEpPEXoje aToMa C OJHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunel ciektpoB. CeKTp ypoBHEH 3HEPIHH aToMa BOJAOPOIa.

Tema 3. Quszuka amomHo20 A0Pa u I1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa [eitzenbepra—MBanenko. 3apsn siapa. MaccoBoe 4Hco sifpa.
N3otomsl.

PagnoaktuBHOCTh. Anbda-pacnan. DIEeKTPOHHBIN W MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH pPaJUMOAaKTUBHOrO pacmajga. PanmoaxTuBHble u30TOmbl B mpupoxae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKMBBIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. J{edekT maccer sapa.



SAnepubie peakuuu. Jlenenme u cuHTe3 sAnep. SAnepuele peakTopbl. [IpoGiembr
YOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKUE ACIEKThl PAa3BUTHUS  SIEPHOM
SHEPreTUKHU.

MeTtonbl perucTpauuu U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTAIbHBIE B3aUMOJIECUCTBUs. bapruoHbl, Me30HBI U JienToHbl. [IpencraBienue o
CrangaptHoi Moaenu. KBapk-TJIr0OHHAsI MOJI€NIb aIPOHOB.

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

[TprMeHUMOCTb 3aKOHOB (PU3UKHU I 0OBACHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

Meroasl actpoHOMUYECKUX wuccieqoBaHuil. CoOBpeMEHHBIE ONTHYECKUE TENECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3qH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE IBUKCHHE.

Conneynas cucrema.

Comnnue. Conneunast aktTuBHOCTh. MicTounnk 3Heprun ConHua U 3BE3].

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMmma «CHEKTpajdbHBIA KjlacC —
CBETUMOCTBY. 3BE3/bI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) st
3BE3]1 TJIABHOU ITOCJIEI0BATEIBbHOCTH.

Oo6o0maromnee noBTOpeHue.

Tpebosanus EI'D, usmenenus B nponeaype EI'D, Konudukarop EI'D tekymero rona

Me:xnpeameTrHblie CBA3H.

N3yuenune kypca ¢usnku yriayos€HHOTo ypoBHs B 11 Kiacce oCymecTBIsSIETCsl ¢ YYETOM
COJIEPKATEbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTWKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie  NOHAMUA, C6A3AHHBIE €  U3YYEHUEM  MEMO008  HAYYHO20
no3HanuA: SIBJICHUE, HaydHbIM ¢akT, runore3a, QuU3WYeckas BeIUYMHA, 3aKOH, TEOpHs,
HaAOIIO/IeHUE, SKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIENb, U3MEPEHUE, TOTPEITHOCTH U3MEPCHHIA,
W3MEpUTEIIbHBIE TPUOOPHI, ITMdpoBas JadbopaTopus.

Mamemamuka: penieHUe CUCTEMbI ypaBHEHHU. TpuroHoMmerpuueckue (yHKIUU: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BekTopel M ux
MPOEKIIMA HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3NIEMEHTAPHBIX (DYHKIIHA.
[Tpusnaky no1o6us TPEYroabHUKOB, ONPEIeNeHNE TUIONIAIU INIOCKUX QUryp u o0bEMa Te.

HaunmenoBanue pas3znennos u tem Komnnuectso
MpOTrpaMMBbI YacoB BCETO
Beenenue B npenmer. Knaccudukanus 4
3a1a4
Kunemaruka. KunemaTtuka TBEpI0TO 6
Tena

Junnamuka u CraTtuka

3aKOHEI COXPAHCHUS B MCXAHUKC

ﬂI/IHaMI/IKa BpamaTCJIbHOI0 IBMXCHUA

DeMEHTEI TNApOAUHAMHUKN

Ocuossl MKT

OCHOBBI TEpPMOJAMHAMUKH

8
8
2
2
HToro Mexanuka 30
6
6
4

ArperaTHble COCTOSIHUS BEUIECTBA.
®Da30BbIe NEPEXOIBI

Hroro repmogunamuka u MKT 16
DNEKTpOCTaTHKA 6
[TocTOSIHHBIN TOK 10
Toxk B pa3nu4HBIX Cpenax 2

HToro JinekTpuyecKuii TOK 1 18




3JIEKTPOCTATHKA
[TpakTUKyM 1O TOJITOTOBKE K SK3aMEHY 2
Dx3aMeH B opMe MMChbMEHHOUN pabOThI 2
Hroro 68
Hassanue paznena, TeMbl Komraecrso
4acoB
IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 4
MarsuTtHoe 1moJje 6
DNEeKTPOMarHUTHAsE MHIYKIHSI 4

HToro 31eKTpHYeCcTBO 14

MexaHnueckue KojeOaHus 4
DNIEKTPOMArHUTHBIE KOJICOAHHUSI 4
MexaHnnyecKre BOJHEI 2
AJICKTPOMArHUTHBIC BOJTHBI 2
OnTtuka ['eomeTpuyeckas 1 BOJTHOBAs 10
omnruka. CBoOMCTBa BOJIH

HToro xojedanusi 1 BOJHBI 22

DIEeMEHTHI TCOPHUHN OTHOCUTCIIBHOCTU

KBanroBas ¢usuka.

ATOMHOE SiApO. DJI€MEHTAPHbIE YaCTHUIIbI

2
6
Crtpoenue aToma 2
2
2

Crpoenue Beenennoit

[TpakTUKyM 1O TOATOTOBKE K 9K3aMEHY 18
HTtoro 11 knace 68
Bceero (10-11 kaacc) 136

[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITIPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI
JIn4HOCTHBIE pe3ybTaThl OCBOEHUS ydeOHOro nmpeamera «Ou3nKa» JOJKHBI OTPAXKaTh

TOTOBHOCTh M CIIOCOOHOCTb OOYYalOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHOM BHYTpEHHEH
NO3ULUEH JMYHOCTH, CHCTEMOM ILICHHOCTHBIX OPHMEHTAalUMd, IIO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJWIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
pacIIMpEeHUE KU3HEHHOIO OMbITAa M OIBITA JEATEIBHOCTH B IPOLECCE PEaM3alliM OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:
IrPaIAHCKOI0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU OO0ydaromerocs Kak akTHBHOTO H
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIeCTBa;

NPUHATHE TPAAULUOHHBIX OOIICYETIOBEUYECKUX T'YMAaHUCTHUYECKUX M JEMOKPATHUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPECAaX IpakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CaMOYIPABIEHUU B 00pa30BaTeIbHON OpraHu3alyu;

YMEHHME B3aMMOJEHCTBOBATh C COLMAJIBHBIMHU HMHCTUTYTaMH B COOTBETCTBUHU C HX
(YHKLIUSAMHU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCHIICKOM TPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIECHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHUSAM POCCUHCKHX
yUu€HBIX B 001aCTH (PU3UKU U TEXHUKE.



JAyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHIUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATE€ILHOCTH yUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHUMBOTO OYIyIIEro.
3CTeTUYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUAs 3CTETHUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO
bu3HIeCcKOi HayKe.

TPYAOBOI0 BOCIIUTAHMA:

UHTEpEeC K pa3iuyHbiM cdepam mnpodeccuoHalbHON AESITENTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 peanu30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTb K 00pa30BaHHIO U CaMOOOpPa30BaHMIO B 00IaCTH (PU3MKH Ha
MPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

c(OpMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPhl, OCO3HaHHE TN00aIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJIAHUPOBAHUE W OCYIIECTBICHHE JCHCTBHI B OKpPYXKAIOUIEH Cpelie Ha OCHOBE 3HAHUA
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacmIupeHue OmbITa JAESITeIbHOCTH 3KOJOTHYECKOW HANpaBICHHOCTM Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PHU3HKE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HAHME IEHHOCTH HAayYHOH AEATEIbHOCTH, TOTOBHOCTh B IpoOIlecce U3ydeHUs (PU3UKH
OCYIIECTBIISATH IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBrble Jornyeckue 1eHCTBHUA:

CaMOCTOSITENIbHO (POPMYIUPOBATh M aKTyalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeeNATh LENH NeTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH  3AKOHOMEPHOCTH W TMPOTHBOPEYUS B PACCMATPUBAEMBIX (U3HUECKUX
SBIICHUSX;

pazpabarbiBaTh IUIaH pEIICHHWs MpoOJeMbl C Y4E€TOM aHalu3a UMEIONIUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBHI B JESITEIHHOCTH, OIEHUBATH COOTBETCTBHE PE3YNIHTATOB IETSM,
OLICHUBATh PUCKU MOCJIEACTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh W BBHIMOJIHATH pPa0OTy B YCIOBUSAX pPEATbHOTO, BHUPTYaTbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Bba3zoBble uccienoBareibckne 1eiCTBUSA:

BJIQJICTh HAYYHOW TEPMUHOJOTUEH, KITFOYEBHIMU TOHATUSIMHU U METOJaMU (PU3HUECKOM
HayKH;

BJIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEIOBATENLCKON U MPOEKTHOMN AESITeThHOCTH B 00JIACTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pelleHus 3a7a4
($u3MUecCKOro conep>kaHus, MPUMEHEHHUIO Pa3IMYHBIX METOOB TO3HAHUS;

BJIQ/IETh BUJAMH JCSATEIBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PAa3jMYHBIX YYEOHBIX CUTyalMsiX, B TOM 4YHUCIE TIpHU
CO3/IJaHWHU Y4EOHBIX MMPOEKTOB B 00J1acTH (DU3UKH;



BBISBJISITH NIPUYMHHO-CIICJICTBEHHBIE CBSA3M M AaKTYaJIM3UpOBaTh 3ajady, BbIIBUraTh
TUNoTe3y €€ pelleHHus, HaXOAWTb AapryMEHThl JUIsl JOKa3aTelbCTBa CBOMX YTBEpPXKIEHU,
3a/1aBaTh NapaMeTpbl U KPUTEPUHN PELICHMUS;

aHAJIM3UPOBaTh IIOJIyYEHHBIE B XOAE PELICHHUA 3aJaud pPe3ynbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa30BATEIIbHON ACSITEIBHOCTH, B
TOM YHCJI€ TP U3YUYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEIEATEILHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJlaraTb OPUTMHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTb POOJIEMBI U 33JjauH, JOIYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ nnpopmanmeii:

BJIJICTh HaBBIKAMU MOJIy4eHUsI HHPOpMAMK GU3NYECKOTO COJIEPKAHUS U3 NCTOUHUKOB
Pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IIOMCK, AaHAJIU3, CHUCTEMATH3alUI0 |
MHTEpIpeTalnio HHPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM NIPEJICTABICHMUS,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

UCIOJBb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOIMHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TMTHEHBI, PECYpCOCOepeKeHUs], IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaThb TEKCTbl (PU3UYECKOTO COAEP)KAaHUS B PA3IUYHBIX (opMmMaTax C Y4ETOM
Ha3HaueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpUH, BBIOMpaAs ONTUMAIbHYIO (GopMy
IPECTaBICHNS U BU3yalIU3alUH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHble YUeOHbIe 1eHCTBHUSA:

OCYILECTBIIATh OOIEHHE HA YPOKax (PU3UKKU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBUYaJIbHON paboThI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHI C Y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH KaX10T0 4IeHa KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOW JESTEIbHOCTH, OpPraHU30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUA MO €€ ITOCTHUKEHMIO: COCTAaBJAThH IUIaH JEHCTBUM, pACHPENENsITh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Kau€CTBO CBOETO BKJIJA U KaX/I0TO Y4aCTHUKA KOMaH/bl B OOIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBbIE IPOEKTHI, OLCHUBATh MJIEU C MO3MLMU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILLECTBIIAATh IO3UTHBHOE CTPATETMYECKOE IOBEJCHHE B pPa3IMYHBIX CHUTYalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSITEJIbHO OCYHIECTBJIATh IO3HABATEIbHYIO NIEATENBHOCTh B 00JacTU (DPU3UKHU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PEIICHUs pacu€THBIX M KA4EeCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHUSI TMPAKTHYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKU y4eOHOTo ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBAThH €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 32
peleHue;



OLIGHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0cTBOBaTh ()OPMHUPOBAHHWIO M TPOSBICHHUIO JSPYIUIMH B 001acTH (U3UKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTH KOPPEKTHBBI B JIESATEIBHOCTh, OIEHUBATH
COOTBETCTBUE PE3YIbTATOB LEJSIM;

BJIQJICTh HAaBBIKAMH TMO3HABATEIBHONH pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTENIBHBIX MPOILECCOB, HX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh IPUEMBI peIICKCUU JIJIsl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX NIPU aHAIHU3E PE3YNIbTaTOB ICATEIbHOCTH;

MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTATOB ICATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce MOCTHKEHUS JTHYHOCTHBIX PE3YIBTATOB OCBOSHUS MPOTpaMMbI MO (u3uKe is
YPOBHsI cpefHero olImiero o0pa3oBaHus y OOYYarONIUXCSl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEIJIEKT, MpeArnoaaraomui chopMUpPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIILHOE COCTOSHUE,
BUJICTH HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATBHOU C(hepbl, ObITh YBEPSHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTb 32 CBOE TIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSAM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIIKCHUIO IENH U YCIeXy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE ACHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE IPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHMUIO;

COLIMATILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHHUSI C IPYTUMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL
MNPEAMETHBIE PE3VYJIbTATHI
K xonny oOyuenus B 10 knacce npenMeTHbIE pe3ysbTaThl Ha YIIIyOJEHHOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

MOHUMAaTh pPOib (UMK B IKOHOMHYECKOH, TEXHOJOTUYECKOU, HSKOJOTHYECKOM,
COLIMANTLHOM W JTHYECKON cdepax [esATeTbHOCTH UYelIOBEeKa, pOJIb M MeCTO (PU3UKH B
COBPEMEHHOM HAay4YHOW KapTHHE MHpa, 3HAYEHUE OINHUCATEIIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENIbHOM W TPOTHOCTUYECKOM (PYHKIUI  (QHU3MUECKOW TEOpHUM — MEXaHMKH,
MOJICKYJIApHON (U3UKA W TEPMOJIWHAMHUKH, POIb (U3HYECKOW Teopuu B (HOPMHPOBAHUU
npeCTaBIeHUN 0 (PU3NIECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MIPUMEHHUMOCTH Mojenel (U3MUecKux Tesl U MPOIecCOB (SBICHHI):
WHEepLIHagbHas CHUCTeMa OTcYéra, aOCONIOTHO TBEPIOE Tello, MaTepuaiabHas TOYKa,
PaBHOYCKOPEHHOE [IBIDKCHHE, CBOOOJHOE TajcHHe, aOCoNOTHO yrpyras jaedopmarus,
abCcoMOTHO ympyroe U aOCOJIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJENTH Tra3a, >KUAKOCTH H
TBEPAOro (KPUCTAJUIMUECKOTO0) TeNa, WAeadbHBI Tra3, TOUYEYHBIH 3apsd, OIHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznmuuath yciuoBUs (TpaHUIBI, 00JIACTH) TNPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIHI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh MCIIOIb30BaHUS
YaCTHBIX 3aKOHOB;

AQHATM3UPOBATH U OOBSACHATH MEXAaHUYECKHE TPOIECCHI U SBIICHUS, UCIIONB3YSI OCHOBHBIE
MOJIO)KEHUS W 3aKOHBI MEXaHUKHU (OTHOCUTENBHOCTh MEXAaHMYECKOTrO IBUKEHHS, (POpMyIbl
KMHEMAaTUKH PaBHOYCKOPEHHOTO JBIKCHHUS, NpeoOpazoBanus [amuies JUisi CKOPOCTH U
nepeMenieHus, 3akoHbl HbIOTOHA, MPUHIMI OTHOCUTENbHOCTU ['anmuiesi, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHUS UMIYJIhCa M MEXaHWYECKOW SHEPTuH, CBSI3b PAOOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYEeCKOW HHEPruH, YCIOBUS paBHOBECHS TBEPJOro Tena), MpPU ITOM



UCIIOJIb30BaTh MAaTEMAaTHUUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS MPUMEHUMOCTU
(bU3HMYEeCKUX 3aKOHOB: MpeoOpa3oBaHuil ['anmumes, BTOpPOro W TpeThero 3aKoHOB HbIOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCa U MEXAaHMUYECKOU SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

AQHAIM3UPOBATh M OOBSICHATH TEIJIOBBbIE MPOLECCHl U SIBJICHHS, MCIOJb3YsS OCHOBHBIE
nonoxenns MKT u 3akoHBI MOJEKYJISpHOM (U3MKM U TepMOIUHAMUKH (CBSI3b JaBICHUS
WJICaJIbHOTO Ta3a CO CPEIHEN KMHETUYECKOW SHEPruel TEIJIOBOrO JIBUKEHUS U KOHIEHTpaLUeH
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA CO CPEIHEN KHUHETHYECKOW SHEPrUEH TEIUIOBOrO
JBUKEHHSI €r0 YaCTHIl, CBA3b JIABJICHUS WJCAIBHOIO ra3a C KOHIIEHTPALMEW MOJIEKYJT M €ro
TeMIeparypoil, ypaBHeHue MenzaeneeBa—Kianelipona, nepBslii 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMsI PHEPIMH B TEIUIOBBIX IIpolieccax), MPH 3TOM HCIOJIb30BaTh MAaTEeMaTHYEeCKOe
BBIDAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBHS NPUMEHUMOCTH ypaBHeHUsi MeHpeneeBa—
Knaneiipona;

AQHATM3UPOBATH U OOBSACHATH ANEKTPUUCCKUE SBICHUS, UCTIOIb3YsI OCHOBHBIC MOTOXKCHHUS
U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHHUsS DJIEKTPUYECKOro 3apsiia, 3akoH KymoHa,
NOTEHLUATBHOCTD 3JIEKTPOCTATUUECKOIO MOJIsl, HIPUHLIUI CYNEPIIO3ULIMN 3JIEKTPUUECKHUX MOJEH,
IIPpU 3TOM YyKa3blBas YCJIOBHS NMPUMEHUMOCTH 3aKkoHa KylloHa, a TakKe NMpaKTUYECKU Ba)KHbIE
COOTHOLIEHUS: 3aKOHBI OMa AJI ydacTKa LEeNH U s 3aMKHYTOM 3JIEKTPUYECKOM LIENu, 3aKOH
Jlxoyns—Jlenna, mpasuna Kupxroda, 3akonsr @apajest 17151 2IEKTPOIN3a);

OTUCHIBATh (PU3MUECKUE MPOIECCHl M SBICHUS, WCIOJIb3ys BEIWYMHBI: MEpeMeIleHHe,
CKOpPOCTb, YCKOpPEHHE, HMIYJIbC Te€Ja W CHCTEMbl TE€J, CHJa, MOMEHT CHJbl, [aBJICHHUE,
MOTCHIMATbHAS JHEPIusi, KWHETHYECKas SHEPrus, MeXaHW4YecKas »JHeprus, padoTa CHIIHI,
LHEHTPOCTPEMUTEIBHOE YCKOPEHUE, CUIa TSKECTH, CUJIa YIPYIOCTH, CHJla TPEHHS, MOLIHOCTD,
SHEpPrusi B3auMoOJeHCTBUA Tena c 3emiuéil BOAM3M €€ TOBEPXHOCTH, SHEPIHs YIPYrou
nedopmaluu MPY>KUHBI, KOJMYECTBO TEIUIOTHI, a0CONIOTHAs TemIeparypa Tena, paboTa B
TEPMOJIMHAMHKE, BHYTPEHHSSI SHEPrHsl WACATBHOTO OJHOATOMHOTO Tasa, paboTa HIealbHOTO
raza, OTHOCUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ waeanbHOro TEIJIOBOrO JIBUTaTENs;
IIEKTPUYECKOE 110JIE, HANPSKEHHOCTD AIEKTPUUYECKOTO M0JIs, HAIPSHKEHHOCTD I10JII TOUEYHOIO
3apsA/ia WIK 3apsHDKEHHOTO 1Iapa B BAKYYME U B AUAJIEKTPHKE, MOTEHIHAAI 3JIEKTPOCTATUYECKOTO
MoJIs, Pa3HOCTh MOTEHIUAIOB, AJIEKTPOJABIKYIIAS CUJIA, CUJIA TOKA, HANpPsDKEHUE, MOIIHOCTH
TOKa, JJIEKTpUYECKass EMKOCTh IUIOCKOIO KOHJEHCATOpa, CONPOTHBICHUE YYacTKa ILENu C
IIOCJIEA0BATENbHBIM U NTAPAJUIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SJHEPTHSI IEKTPUUECKOTO OIS
KOH/JIEHCATOopa;

OOBSICHATH OCOOCHHOCTU MPOTEKaHUS (PU3MUECKUX SIBICHUI: MEXaHMYECKOE JIBU)KECHUE,
TEIUIOBOE JBMIKEHHME YaCTHI] BEIIECTBAa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE IBUKEHHE,
mubdy3us, ucCnapeHue, KWUMEHWE W KOHJACHCAIUs, IUIABIICHUE W  KPHUCTAJUIM3AIWS,
HaIlPaBJIEHHOCTh TEIUIONEPEadH, JJIEKTPU3alus Tell, SKBUIIOTEHUUAJIbHOCTh ITOBEPXHOCTH
3apsKEHHOTO ITPOBOHUKA;

MIPOBOJIUTh MCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DU3WYECKON BEITWYUHBI OT IPYrou ¢
WCIIOJIb30BAaHUEM TIPSIMBIX W3MEpPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEIMYMH B BHJIE TpapUKOB C YUETOM
aOCOJIIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JIeNaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIECIOBAHNUS;

MPOBOAUTH KOCBEHHbIE H3MepeHusi (U3NYECKUX BEIWYHH, MNpPU OSTOM BbIOMpATh
ONTUMAJIHBIA METOJ WM3MEPEHHUS, OLIEHUBATh A0CONIOTHBIE M OTHOCHUTENBHBIC IMOTPEUIHOCTH
NPSIMBIX U KOCBEHHBIX U3MEPEHU;

IIPOBOAMTD OMBITHI IO MPOBEPKE MPEJIOKEHHON TMIIOTE3bI: MNIAHUPOBATh 3KCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIIbHYIO0 YCTaHOBKY, aHAJIM3UPOBATh MOJyYEHHbIE PE3yJbTaThl U J€NaTh
BBIBOJI O CTaTyCc€ NPEI0KEHHOW TMIIOTE3bI;

coOnrofaTh mpaBuiia 0E30MacHOrO Tpyda NpU MPOBEACHUU MCCIEIOBAHUN B paMKax
y4eOHOTO  SKCIEpUMEHTa, NPAKTUKyMa U  Yy4eOHO-MCCIIEOBAaTENbCKOM W MPOEKTHOM
JESTEIbHOCTH C UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U J1aOopaTOPHOTO 000PYAOBaHMUS;

pemaTh pacu€THBIC 3a]a4i C SBHO 33JJaHHOM M HESIBHO 33JJaHHOHN (PM3UYECKO MOJENbIO:
Ha OCHOBaHWM aHaIW3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (PU3MUECKOW MOJETH, OTBEYAIOUIeH



TpeOOBaHUSM 3a/layl, TPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH H TOCTYJaThl
buznyecKux TEOpUl TMpU HCIONB30BAaHMM MAaTeMaTHYECKMX METOJOB pelIeHUs 3ajad,
MPOBOAMWTH pPacu€Thl HAa OCHOBAaHUM WMEIOIIMXCS JAaHHBIX, AHAIW3UPOBATH PE3yNbTaThl W
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM IMOJIYYEHHBIX PE3yJIbTaTOB;

pemiaTh Ka4yecTBEHHbBIE 3a/1ayM, TPEOYIOIINe MPUMEHEHHUs 3HAHUN U3 Pa3HBIX pa3JeioB
Kypca (U3HKH, a TaK)Ke MHTErpaldyd 3HAHUN U3 JAPYrUX MPEeIMETOB €CTeCTBEHHO-HAY4YHOTO
[IUKJIA: BBICTPAUBATH JIOTHUECKYIO IIETIOUKY PACCYKIEHUH C OMOpON Ha HM3y4eHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3HUYECKUE SBICHHUS;

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB Pa0OTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MPUBOJUTH IPUMEPHI BKJIAJIa POCCHICKUX M 3apPYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE
HayKH, B 00BACHEHUE TIPOIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

AQHATM3UPOBATH U OLICHUBATH MOCIICICTBUS OBITOBOW U MPOU3BOJICTBEHHOU JIEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TMPOIECCaMH, C MO3HUIIMKA IKOJIOTHIECKON 0e301acHOCTH,
MPEJICTABICHUA O PAIMOHATLHOM TPUPOJIONOIH30BAHUH, a TAKKE Pa3yMHOM HCIOJIb30BaHUU
JOCTHKEHUI HAYKU U TEXHOJIOTUM AJIs AaJIbHEHIIIET0 pa3BUTHS YEJIOBEYECKOT0 OOIIECTBa;

OPUMEHSTH pa3iIuHbIe crocoObl paboThl ¢ WHpopManuei (PU3NYECKOTO COJEPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHM, MPU 3TOM HCIOJIb30BAThH
COBpEMEHHBbIC HWH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MEepepaboTKU W TMPEAbSIBICHUS
yueOHOM ¥ HAy4YHO-TIOMYJSIpHOM uWHGOpMaluU, CTPYKTYpPUPOBAHUS M HUHTEPIPETALUU
uH(pOpMallMK, TIONYYEHHOW W3 pa3NUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIH3UPOBATH
MOJIy4yaeMyto HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaN3a UCTOYHNKA NHHOPMAIUH;

NPOSBIATh  OpPraHU3allMOHHBIE M  IO3HABaTeNIbHbIE YMEHMSI  CaMOCTOSITEIIBHOTO
NpHOOpEeTEeHUs] HOBBIX 3HAHWW B TMPOIECCE BHINOTHEHUS TPOSKTHBIX W y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B TPYIIE C HWCIOIHEHUEM Pa3IMYHBIX COIUATBHBIX pOJIeH, TIIAHUPOBATH
paboTy Tpynmbl, palMOHAIBHO pAclpeAessaTh AESITeIbHOCTh B HECTAHAAPTHBIX CHUTYaIUsX,
aJICKBATHO OIICHMBATh BKJIAJ KaXKIOTO M3 YYACTHHKOB T'PYIIBI B PEIICHHWE paccMaTpHBacMOU
poOJIeMBI;

OPOSIBIISATh ~ MOTHBAIMI0O K  Oyaymed  mpodeCCHOHAIbHOW  AESITeIbHOCTH  T10
CIENUATBLHOCTSAM (PU3UKO-TEXHHUECKOTO MPOGHUIISL.

K xonmy oOyudenust B 11 knacce nipeIMEeTHbIE pe3ylbTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

NOHUMATh POJIb (U3UKU B SKOHOMHYECKOM, TEXHOIOTHIECKOM, COLIMATBHOM 1 3THYECKOM
cdepax AesITeNbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAyYHOU KapTUHE MUPA,
pOllb  aCTPOHOMHUU B TIPAKTHUYECKON NEATEIhHOCTH 4YeJIOBeKa U JallbHEUIIeM HaydHO-
TEXHUYECKOM pa3BUTHUH, 3HAUECHHE OIMCATENIbHOM, CHCTEeMAaTH3UPYIOUIeH, OOBSICHUTENbHON U
MPOTHOCTHYECKOW (PYHKIMIA (PU3NIECKONW TEOPUU — DIICKTPOJAMHAMUKH, CICIUATHLHOU TEOpUHU
OTHOCHUTEIILHOCTH, KBaHTOBOW (u3uku, ponb Qusnyecko Teopur B (HOPMHPOBAHUU
npeCTaBiIeHUu 0 pru3nyecKol KapTUHE MHpa, MECTO (PU3NYECKON KapTHHBI MUpa B O0ILEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE;

pa3nu4aTh yCIOBUS MPUMEHUMOCTH MOeNel (U3MUECKUX Tell U MPOIECCOB (SBICHHUI):
OJIHOPOJHOE AJIEKTPUYECKOE W OJHOPOJHOE MarHUTHOE IOJiA, TapMOHHYECKHE KOJeOaHUs,
MaTEeMATHYECKUN MASTHUK, WICATbHBIA MPYXKUHHBIA MasSTHUK, TapMOHUYECKHE BOIHBI,
UIeaNbHBIA KOJIEOATeIbHBI KOHTYp, TOHKAas JIMH3a, MOJCJICH aroMa, aTOMHOTO sjpa u
KBAHTOBOM MOJICITH CBETA;

pasnmuuath yciuoBUs (TpaHUIBI, 00JIACTH) TNPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIHI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh MCIIOIb30BaHUS
YaCTHBIX 3aKOHOB;

AQHATM3UPOBATh U OOBSCHATH JJIEKTPOMATHUTHBIC MPOLECCHl U SBIICHUS, HCIOIB3YS
OCHOBHBI€ TOJOXEHHUS U 3aKOHBI 3JIEKTPOJUHAMUKU U CHEUAIbHON TEOPHUH OTHOCUTEIHbHOCTHU



(3aKOH COXpaHEHHsI DJIIEKTPUYECKOro 3apsiia, cuna Awmmepa, cuna Jlopenma, 3akoH
SJIEKTPOMArHUTHOM HWHIyKUMHU, TpaBwio JleHma, cBsa3zp OJIC camMOMHAYKIHMM B SJIEMEHTE
AIEKTPUYECKON LIETH CO CKOPOCTHhIO M3MEHEHMS CUJIbI TOKA, MOCTYJAThl CHEUAIbHOU TEOpUU
OTHOCHUTEIIbHOCTH DWHINTEHHA);

AQHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI M SIBIICHUS, UCIONB3YS MOJIOXKCHUS
KBaHTOBOW (hm3uku (ypaBHeHHe DWHIITEHHA 11 HoTodddekTa, IEPBhIA M BTOPOM MOCTYIAThI
Bopa, mnpuHIMD CcoOTHOIIEHUs HeompenenéHHocTel [eif3eHOepra, 3aKOHBI COXpaHEHHS
3apsA0BOIO U MAacCOBOTO YHCENl U SHEPTUU B SJACPHBIX PEAKUMSIX, 3aKOH PaJHOaKTHBHOIO
pacmajna);

ONMKCHIBAaTh (PU3NYECKUE MPOILECCHl U SBICHUS, HUCIIOJIb3Ys BEIMUYMHBI: HAMPSHKEHHOCTh
ANEKTPUYECKOTO TIOJIsA, MOTEHIMAI 3JIEKTPOCTATUUECKOrO TOJs, Pa3HOCTh MOTEHIUAJOB,
ANEKTPOABIIKYIAS CUJIa, MHIYKIUS MarHUTHOTO TOJS, MAarHUTHBIA MOTOK, cuia Amriepa,
WHJIYKTUBHOCTb, DJIEKTPOABUXKYIAs CHJIa CAMOMHIYKIMU, DSHEPrusi MArHUTHOTO TIOJIA
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJHAS YHEPIHsi, SHEPTUs MMOKOS CBOOOAHOMN
YaCTHIIBI, SHEPTUS U UMITYJIbC (JOTOHA, MACCOBOE YHCIIO U 3apsi sAPa, SHEPTHUS CBS3H sI/Ipa;

OOBSCHATH OCOOCHHOCTH TIPOTEKaHUs (PU3WYECKUX SBJICHHUM: DIIEKTpOMarHUTHAas
WHAYKIHS, CAMOUHIYKIIHS, PE30HAHC, HHTePPEPEHIIUS BOJH, MUMPaKIUs, TUCTIEPCUs, TOTHOE
BHYTpEeHHee OoTpakeHue, hoTtodnekrpuueckuii r3¢pdext (horoaddexr), anpda- n Oera-pacmaabl
sep, ramMMma-u3JIydeHue snaep, (pu3ndeckue MPUHIMIBI CHEKTPATbHOTO aHamu3a U PadOThI
na3epa;

ONpEeNENATh HANpaBICHWE HMHAYKUIMM MArHUTHOTO TMOJisi MPOBOJHHMKA C TOKOM, CHJIBI
Awmmnepa u cunel JIopeHiia;

CTPOUTh HW300paKeHHE, CO3/aBaeMO€ IUIOCKUM 3€pKalioM, TOHKOW IMH30H, |
PacCUMTHIBATh €0 XapaKTePUCTUKU;

MPUMEHATH OCHOBOIIOJATalOINe ACTPOHOMHMUYECKHE TOHSTHS, TEOPUM W 3aKOHBI MJIf
aHaiM3a U OOBSICHEHUA (UINYECKUX MPOILECCOB, MPOUCXOASIIMX B 3BE3/ax, B 3BE3NHBIX
CHUCTEMaX, B MEXTaJaKTUYeCKOW CpeJe; NBIKEHUS HEOSCHBIX TeJ, HBONIONHMH 3BE3N U
BcenenHnolii;

MPOBOANTH WCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX U3MEPEHHM, MPU HATOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUpPOBATH pE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUIEC TPaPUKOB C YIETOM aOCOITIOTHBIX
MOTPEIIHOCTENH U3MEPEHUL, 1eNaTh BHIBOJIBI 110 Pe3ybTaTaM HUCCIIEIOBAHMUS;

MPOBOAWTH KOCBEHHBIE W3MEpeHUs (U3MUYECKUX BEIWYMH, MpPH OSTOM BHIOHpATh
ONTUMAJIBHBIA METOJI W3MEpEHUs, OLIEHWBATh a0COJIOTHBIE U OTHOCUTENbHBIE MOTPELUIHOCTH
NPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAMTD OMBITHI MO MPOBEPKE MPEIOKEHHON THIIOTE3bI: MNIAHUPOBATH SKCIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATH MOMyYEHHBIC PE3yJbTaThl U JENaTh
BBIBO/JI O CTaTyce MPEI0KEHHONU TUIOTE3bI;

OMUCHIBATh METO/IbI MOJYY€HHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOnrofaTh mpaBuiia 0E30MacHOrO Tpyda NpU MPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOr0  JKCIEpUMEHTa, TMpaKTUKyMa U  Yy4eOHO-HCCIEAOBATEIbCKOM ©  MPOCKTHOU
JESITEIbBHOCTH C UCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPONUCTB U J1aOOpaTOPHOT0 000PYAOBaHMUS;

pemaTh pacu€THBIC 3aJ]a4i C SBHO 33JJaHHOM M HESIBHO 33JJaHHOHN (PM3UYECKO MOJENbIO:
HAa OCHOBAaHMHU aHalIM3a YCJIOBHSI BBIOMpATh (PU3MYECKHE MOJENH, OTBEYarollne TpeOOBaHUSIM
3a/1a4¥, MPUMEHSThH (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3UYECKUX TEOPUH TIPH
UCIIOJIb30BAaHNU MAaTeMaTUYECKUX METOJIOB PEIICHUs 3a]a4, IPOBOJAUTH PAcYETHl HA OCHOBAHUU
MMEIOIINXCSA JIaHHBIX, AHAM3UPOBATH PE3YyJbTaThl M KOPPEKTHPOBATH METOJbl PEUICHUs ¢
y4ETOM TMOITYYEHHBIX PE3yJIbTaTOB;

pemath Ka4yecTBeHHbBIE 3a/1ayM, TPEOYIOIINe MPUMEHEHHUs 3HAHUN U3 Pa3HBIX pa3JeioB
Kypca (U3HKH, a TaK)Ke MHTErpaldyd 3HAHUN U3 JAPYrUX MPEeIMETOB €CTeCTBEHHO-HAY4YHOTO
[MKJIA: BBICTPaUBaTh JIOTHYECKYIO LEMOYKY PACCYXKICHUN C OMOPOM Ha W3yYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (hpU3HUYECKUe SIBICHHUS;



UCIIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS /ISl OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB Pa0OTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MPUBOJUTH IPUMEPHI BKJIAJa POCCHICKUX M 3apPYOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHUE
HayKH, B 00bSCHEHUE IIPOIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

AQHAIM3UPOBATH U OLICHUBATH MOCIIECTBUS OBITOBOW U MPOU3BOJICTBEHHOU JIEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TMPOIECCaMH, C MO3HUIIMKA IKOJIOTHIECKON 0e301acHOCTH,
MPEJICTABICHUA O PAIMOHATBLHOM MPUPOJIONOIH30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTHKEHUI HAYKU U TEXHOJIOTUHM AJIs JaJIbHEHIIIET0 pa3BUTHS YEJIOBEYECKOT0 0OIECTBa;

OPUMEHSTH paziIMuHbIe crocoObl paboThl ¢ WHpopManuei (PU3NYECKOTO COJEPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHM, MPU 3TOM HCIOJIb30BAThH
COBpEMEHHbIC HWH()OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MEepepaboTKU U TMPEAbSIBICHUS
yueOHOM ¥ HAy4YHO-NIOMYJSIpHOM uHGOpMalUU, CTPYKTYpPUPOBAHUS UM HUHTEPIPETALUU
uH(pOpMallMK, TIONYYEHHOW W3 pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIH3UPOBATH
MOJIy4yaeMyto HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHNKA NHPOPMAIUH;

NPOSBIATh  OpPraHU3allMOHHBIE M IO3HABaTeNIbHbIE YMEHHSI CaMOCTOSITEIILHOTO
NpHOOpEeTEeHUs] HOBBIX 3HAHWW B TMPOIECCE BHINOTHEHUS TPOSKTHBIX W y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B TPYIIE C HWCIOIHEHUEM pa3IMYHBIX COIUATBHBIX PpOJICH, TIIAHUPOBATH
paboTy TpyHmbl, palMOHAIBHO pAclpeAessaTh AESITeIbHOCTh B HECTAHAAPTHBIX CHUTYaIUsX,
aJICKBATHO OIICHWBATh BKJIAJ KaXKIOTO M3 YYACTHHKOB T'PYIIBI B PEIICHHWE paccMaTpHBacMOU
poOJIeMBblI;

OPOSIBIISATh ~ MOTHBAIMI0O K  Oyaymed  1podecCHOHAIbHOW  AESITeIbHOCTH  T10
CIENUATBLHOCTSAM (PU3UKO-TEXHHUECKOTO MPOGHUIISL.
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