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PEIEH3MS
HA PABOYYIO IIPOTPAMMY

no ermmumne  GOuanka  cneyuansHoctei  09.02.07  HudopMaumonnesie cHCTEMBI M
nporpaMMHpOBaHH, 10.02.05 ObGecneyenne wHpopMaHOHHOH BeszonacHoCTH
ANTOMATHIHPOBAHHBIX CHCTEM, cocTapicHHylo mnpenojasarenem JIOKTOpoBLIM _AHjpeem
AuexceeBuyemM.

PaBouas nporpamma, paspaboTaHHas B COOTBETCTBHM ¢ TpeDoBaHHAMH K pesyibTaram
ocBOEHHS cpefiHero obmero obpasoBanus, npecTaBleHHbIX B DefepanbHOM rocyjapeTBeHHOM
ofipasoRaTensHOM cTaHapTe cpeaHero obmero obpasosanus no yyebHol ucnammHe UMK,
paccuMTana

paccuntana Ha 152 wacos, B T4, 76 4acoB — TEOPETHYECKHX 3aHATHI, 58uacon —
NpaKTHYECKUN 3aHATHI.

PaGouas nporpaMma BKIIOYACT B cebm:

1. Turynenbiii THCT;

2. Macnopr paboueii nporpavme! yuebHoH AHCHHIDIHHE,

3. Crpyxrypy n cofiepicanne yqeGHoll AHCIHITITHHEL

4, Venopus peann3aluy y1eOGHOH JHCIHITHHEL,

5. KoHTpO/IE B OLEHKY pe3yibTaToB ocBoeHns yueOHol JHCIHINIHHLL, -

YTO COOTBETCTBYET THIIOBLIM TpebosanuaM K paboueii nporpamme u TpeGopanuam ®I'OC CIIO
np hopMEpoBaHUK Kak 00IIMX, TaK H NPo(ecCHOHANBHBIX KOMIETEHLHH,

Paouan nporpamma jgucumnumuel @u3uka prmouaer HeoDXoiuMBIE TEMEl NOATOTOBKH
CHelHaNHCTOB, COOTRETCTBHE TeM paboueii nporpaMMe H KaJEHIAPHO-TEMATHYECKOMY IUIaHy.
HampasneHsocTs cOflepaHui HA MPAKTHYECKYIO JeATENLHOCTh, YuTeHbl JjeficTyfouine
npHKasel, pexoMengauny, OTpaiensl HoBeHIINE JOCTHKEHHA HAYKH H IPAKTHKH.

PaGouas mnporpamMma NpeAyCMATPHBAET BEINOJHEHHWE NpakTHyeckux pabor u
npuobGperenne kommerennuii obpabaTeiBaTh MOMYYEHHBIE PE3yNBTATEL, [NPOMIBOANTE OICHKY
norpemHocTeli nposeneHHBIx pabor. Bee Temel oTseuatoT TpebOBAHAAM COBPEMEHHOCTH.
Camocroarensuas paboTa CTY/IEHTOB BKIIOYAET BHINOJHEHHE MPAKTHYECKAX 3aaHui, JoKnaios
Ha pamiM4Hbe TEMBl, HANKCAHHE pe(hepaTos, MOJArOTOBKY IpeseHTaIHI.

B nporpamme npeicraBieHbl Takie (JOpMbl KOHTPOJA, KAK YCTHBIH OMpoc, aHanus
npakradeckux pabor, peiieHuH CHTYAalHOHHBIX 3a1ad, BBINOJNHCHHE NpakTHYecKux pabor,
tecTHposanne, KoMmuexe $opM M METONIOB KOHTPONS H OLEHKH OCBOCHHEIX KOMIETEHUMI
KOHKPETH3HPOBaH ¢ yveroM crnenuduxy ofydeHHs 1o mporpamme yueDHOH NHCHMILUIHHBI H
obpasyer cucTeMy flocToBepHOH H 0OBEKTHREHOMH OIIECHKH PE3yNBTATOR €€ OCBOCHHIL

Conepixanne yueOuHoro marepuana coorsercryer TpebosannaM ®I'OC k 3nannaM n
YMEHHAM, LIeJIAM i COBPEMEHHBIM HAYYHBIM ITPECTABNEHHAM N0 AAHHOH JHCIMIUINHE H 0TBeYaeT
NPHHIHIAM EJHHCTEA TEOPeTHYECKOTO H MPaKTHYECKoro 06yYeH .

B nporpamMme cobiojiena IornuccKas MoCHeA0BaTENBHOCTE PACKPEITHA MATEPHATIA.
Meroauka packpeiTHs TeM H nojaGop MATEPHANOB JUIM PACHIMPEHHA TEMATHYECKHX 3ajav
coorerctayer crnenuduke ydebHoro saseneHus W cnenmanbioctH. [Iporpamma cocrasiena
COKHH ypoBeHb MeTofH4ecKol
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1. TACHOPT PABOYEA TIPOI'PAMMBI
OBIIEOBPA30OBATEJNBHOH YUYEBHOM JIMCHUIIIVHBI

1.1.  O6nacTe npuMeHEHHS IPOTPAMMBbI:

Peanuzaums cpepnero obuiero obpasoBanus B npejenax nmporpaMmal 0Ar0TOBKH
cneunanucTos  cpejgdero  3pena (IT1CC3) no cneumansroctam  10.02.05
Obecnevenne nupopmalmonHoi 0e30MacHOCTH ABTOMATH3MPOBAHHBIX CHCTEM M
09.02.07 «Mndopmanmonnbie cHcTeMbl M TIporpaMMmupoBanuey, [IpumepHoii
nporpaMmoi obiieobpasosarensHoi yuebuoit mucuumnunel «Dusuka» k. ¢, M.
Hayk Ilewtuna A. 10, ¢ y4eroMm TexHHYECKOTO npowis [OIY4aeMOro
npoeccnonanbHOro 0dpasoBaHms

1.2.  Mecro quenunanns B erpykrype HINCC3:

Yuebuas aucuunnnba  «Duskkay asisercs  yyeOHBIM npeaMeToM U3
obszarensHoi npeaMerHol  obmactn  «@uzukay ®IOC cpenmero  obuero
00pasoBaHusl M HANPABICHO HA JIOCTHKEHHE JIMYHOCTHBIX M METalpeMeTHBIX
pesynbTatoB 00y4eHus, BbINONHeHHE TPeOOBAHHMI K MpPEJMETHBIM pe3yabTaram
obyuenus
1.3. O6masn xapakTepucrura yueOnol JHCHHNIHABI

B ocnope ywebnoil mucrmminasl «®DuzKKa» JIEKHT YCTAHOBKA HA
(popmuposanne y obyuaembix cHcTeMbl 0a30BhIX HOHSATHIT  pu3MKH W
MpejCcTaBIeHHH 0 COBPEeMEHHOH (pusznyeckol kKapTHHe MHpa, a Takie BhlpaboTka
YMEHHH NPUMEHATH (PH3MYECKHE 3HAHHMA KaK B [IPOPECCHOHANLHOMN 1esSTelbHOCTH,
TaK W JUlA pelleHns JKH3HeHHBIX 3a/1ay,

Muorue nonoxenus, passupaemMeie (UINKOH, PACCMATPHBAIOTCS KAK OCHOBA
CO3/IaHKsA M MCTIOJIB30BAHMA  MHOOPMALHOHHBIX W KOMMYHHKALIMOHHBIX
texHonoruit (MKT) — opHoro w3 naubosee 3HAYUMBIX TEXHOJOTHYECKHX
JOCTHIKEHUI COBPeMEHHOH [IHBUIIH3AIIHA.

Du3znka f1aeT KoY K NOHMMAHHI0 MHOIOYUCIEHHBIX SBIEHHH U TIPOLIECCOR
OKpYJKalOLIero Mupa (B  eCTeCTBEHHO-HAy4YHBIX  00JIacTaX, COLIMOJIOrHH,
9KOHOMHMKE, f3bIKe, JHuTepaType U jp.). B ¢gusnke opMupytoTcs MHOTHE BHIbI
NesATeIbHOCTH, KOTOpble HMEIT MeTalpejMeTHbli xapaktep. K HUM B nepnyio
o4yepe/ib OTHOCATCH: MOJAENHpOBaHHE OOBEKTOB H IPOLIECCOB, MPHUMEHEHHE
OCHOBHBEIX ~ METOAOB  [IO3HAHHSA,  CHCTEMHO-HH(OPMAIMOHHBEIA  aHaNM3,
(opMynMpoBaHME TIMMOTE3, AaHAM3 W CHMHTE3, CpaBHeHHe, o0bobumeHwe,
CUCTEMATH3ALHSA, BRIABJIEHHE NPUYMHHO-CIIEACTBEHHBIX CBA3eH, MMOHCK AHANOMOB,
ylpaBieHue o00beKTaMH W npoieccaMu. MMeHHO 5Ta JMCIUIUIMHA T[O3BOJISIET
MTO3HAKOMHTEH CTYAEHTOB C HAYYHBIMH METOJAMH [O3HAHKS, HAYYHTH HX OTIHYATE
FHIIOTE3Y OT TEOPHH, TEOPHIO OT IKCIEPHMEHTA.

PDuszuka  wMmeer  ouveHb  OONBIIOE M BCEBO3PACTAIOLIEE  YHCIIO
MEX/IUCLHTUIMHAPHBIX CBA3eH, NMpHYeM Ha YpOBHE, KaK [MOHATHHHOrO anmapara,
TaKk W uHCTpymeHTapus. Cka3aHHOe NO3BOJIET paccMarpuBarth (PHIMKY Kak
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METAaJMCUMILIHHY, KOTOpas NpPeNoCTABIsEeT MEKIUCLUIUIMHAPHBIH A3BIK IS
OIMMCaHMs HAYYHOH KapTHHbBI MHpA.

Duzuka geigercs cucTemoobpasyoium  (akTopoMm JUls  eCTECTBEHHO-
HAaYYHBIX YYeOHBIX NpejMeTOB, MOCKONLKY (PH3HYECKHE 3aKOHBI JIEKAT B OCHOBE
cofepkanus XUMHH, OWonoruu, reorpauu, acTPOHOMHH M  ClELHATBHBIX
JMCIMIUIME  (TeXHHYecKas MeXaHuKa, SJEeKTPOTeXHWKa, IeKTPOHWKA M JIp.).
Vuebnas aucuuiuiiia «@U3KMKa» co3laeT YHHBEpPCaJbHylo 0a3zy juid M3yqeHwus
obmenpodeccHOHaNBHBIX M CHELUAIBHBIX JAMCLMIKH, 3aKiajbBas (yHJIaMeHT
TS noc/eaytonero oby4eHus cTy1eHTOB.

Obnamas JTOrHYECKOH CTPOHHOCTHIO M OIHPaAsCh HA 3KCIEpHUMeHTalbHEIE
(pakrel, yuebnas jucummimHa «®uzukay (opMHpPYeT y CTYAEHTOB MOJUIHHHO
HayqHOEe MHpOBO33peHHe. DU3MKa ABISETCS OCHOBOH YUEHHs O MaTepHalbHOM
MHpE M peraeT npodieMsl 3TOro MUpa.

Mzyuenne Gpu3nknH B npoeccHoHaBHBIX 00pa3oBaTe/ibHbIX OpraHu3almsix,
peanusyiomux obpaszoBaTenbHyO nporpaMMy cpejinero odiuero obpasoBaHus B
npenenax ocsoerus OIT CTIO na Oase ocnosHoro obiero obpasoBaHus, UMeer
cBOM 0CODEHHOCTH B  3aBUCHMMOCTH OT mpohuns  npodeccHoHaILHOTO
obpaszoBanus, DTO BBIPAKAETCS B COJAEPKAHMHM OO0Y4YEHHS, KONMYECTBE 4YacoB,
BBIJIEJISIEMBIX HA HM3YYeHHE OTIENbHBIX TeM MporpaMmbl, rIyOMHE HX OCBOEHHS
cTyjleHTaMu, 0DBeEMe W XapaKTepe HpakTHIeCKUX 3aHATHI, BUAAX BHeayHTOPHOH
CaMOCTOATENILHONH paboTkl CTYIEHTOB,

Ilpu ocsoenun npodeccuit CIIO u cnenmansrocrell CITO TexHnuyeckoro
npopuis  npodeccHonansHoro  obpaszoBanMs  (u3MKa  m3ydaercs  Donee
yrny6ienHo, kak npotuisHas yaeOHas IUCUMIUINEA, YYATHIBAIONIAA CrelH(pUKY
ocBavBaeMbIX TIpodeccHil WK crielHalbHOCTEH.

Teopernyeckue cBelleHHst MO (PU3MKE JIOTONHAIOTCH JEMOHCTPalMAMH W
naboparopHbiMH paboTaMH.

Hsyuyenue obmeoOpazosarensHod  yvebHO#  aucuunaunel  «DH3MKa»
3aBeplaercs nojsefeHueM HToros B Qopme JMpepeHUUMpPOBaHHOTO 3a4éTd B
paMKax MpoMexcyTO4HO# arTecrauuu cryeHTos B npouecce ocsoenns Ol CI1O ¢
nosy4enueM cpejrero obuero obpasosanus ([ITKPC, ITTICC3).

Ieaw w 324au¥ JUCHHIUIHHBI — TpefoBaHUA K pe3yabTaTaM OCBOCHHH
AHCHHILTHHBI

Pabouas nporpaMma OpHEHTHPOBaHa Ha JOCTHXKEHHUE CIeIYIOINX Leei:

JInuHocTHBIE Pe3yabLTATELI 00yYeHHs:

— YyBCTBO TFOPHAOCTH M YB@KEHHS K MCTOPHHM M JIOCTHIKEHHAM OTEYECTBEHHOMH
(hmsnueckoil HayKH; (pU3MYECKH rpaMOTHOE MOBEAeHHE B NPO(eccHOHaBHOH
JesTeNbHOCTH W OBITY npH oOpalleHHH ¢ npubopamMHu ¥ YCTPOHCTBAMM,




FOTOBHOCTE K TMPOJOJIKEHHIO 00pa3oBaHHs W IOBLIIEHUS KBaauM(pUKAlMKM B
u3bpanHoll npodeccHoHaNbHOR NeATeNLHOCTH W 0OBEKTHEHOE OCO3HAHHE
POIH (PU3HYECKHUX KOMITETEHIIHH B 3TOM;

— YMEHHE HCIOJIB30BATL MAOCTHIKEHHS COBPEMEHHOM (U3MHYECKOH HayKH W
(pU3MHECKHX TEXHONOTHI IS NOBBILEHHA cOOCTBEHHOIO HHTENEKTYalbHOTO
pa3zBuTHs B BBIOpaHHO#H npodeccuonanbHol qesTenbHOCTH,

— YMEHHe camMocTosTeNbHO A00bIBaTE HOBBlE Uit cebst (pu3MuecKue 3HaHMs,
MCTIOMB3YS JUISL HTOr0 JOCTYHBIE HCTOYHHKH HH(OPMAIIHH;

— YMEHHE BBICTPAUBATE KOHCTPYKTHMBHBLIE B3aUMOOTHOLICHMS B KOMaHe 1o
petleHuio 0dImmx 3amnaqd;

— YMEHHE YNpaBlisTh CBOCH MO3HABATENILHON JeATE/BHOCTEIO, [POBOJIMTH

CAMOOLICHKY YPOBH: COOCTBEHHOI'O HHTEIEKTYAILHOIO Pa3BHTHSL.

MeTanpeameTHbie pe3ybTaThl 00yYeHH:

~  HCIIOJb30BaHHE pasIMMHbIX BHAOB [O3HABATENLHOW JeATeNlLHOCTH  JUIsl
petieHns (pu3MYecKHX 3ajad, NPUMEHEHHE OCHOBHLIX METOHOB MO3HAHMS
(nabmoyienms, oOnNMCcAHMA, W3MEPEHHS, OSKCINepUMeHTa) AN  H3YYeHHs
Pa3IMYHBIX CTOPOH OKPYIKaloLIei 1eHCTBHTETbHOCTH,

— HCMOb30BAHWE OCHOBHBIX HHTE/NIEKTYAJbHbIX ONepauui: [MOCTAHOBKH
3ajiaqyd, (QOpMYJIHMpPOBaHHMs [MIOTE3, aHaJW3a M CHHTE3a, CPABHEHMA,
0Do0IIEeHns, cHCTEMATH3ALMK, BBIABICHHS TPUYHHHO-C/IEACTBEHHBIX CBA3eH,
MOMCKa aHanoros, (POPMYJHPOBAHWA BBLIBOJIOB JUIs M3YYEHHsS PpasiHYHBIX
cTOpoH (pu3HYECKUX OOBEKTOB, SBIEHHH H MPOIIECCOB, C KOTOPLIMA BO3HHKAET
HeoOX0AHMOCTE CTA/IKMBATHLCA B MPO(ecCHOHANBHOI cepe;

— YMEeHHe IeHepHpoBaTh WAEH W OINpeJelisTh CPEe/cTBa, HeoDXoAuMBIe s MX
peajii3alliu,

— YMEHHME HCIOB30BATE Pa3iMuYHbIE HMCTOYHHMKH I MOINyYeHHS (U3HYecKo
MH(OpPMALIHH, OLICHUBATE €€ JI0CTOBEPHOCTD;

— YMEHHE aHAJIH3HPOBAThL U NPEACTaBIATL HHGOPMAIHIO B PA3IMYHBIX BUAX;

— yMeHHe MyOIMYHO MPejCTaBlsITh PEe3yibTaThl CODCTBEHHOTO HCCHIeNOBaHM,
BECTH JMCKYCCHH, JIOCTYITHO M TAPMOHHYHO cOYeTas cojiepkanue u (Gopmsl
npezcraBiseMoi HH(GOpMAIIH.

IIpeamernbie pesyibTaThl 00yYeHHs:

— c(hopMHPOBAHHOCTE NPEJCTABIEHHH O POk U MecTe (PU3MKH B COBPEMEHHOH
HAYYHOH KapTuHe MUpa; NOHUMaHKHe (PU3NHECKOH CYLIHOCTH HAbMOAaeMBIX BO
Beenennol sBneHuil, ponH (QU3MKKM B (OPMHPOBAHMM KpYyrosopa H
(pyHKIMOHANBHON 'PAMOTHOCTH YeJOBEKa [UIS PEIICHHS NPAKTHYECKHX 3a11at;




— BllaJleHne OCHOBOTIOJATAKOIIUMH (prznIeCKUMH [OHATHAMMH,
JAKOHOMEPHOCTAMHM, 3aKOHAMM W TEOPHSIMH; YBEPEHHOE HCIIOIbL30BaHKHe
(pU3MHECKOH TEPMUHOIOIHHM U CHMBOJTHKH,

—  BlAJileHHe OCHOBHBIMH METOJlaMH HAay4qHOrO IO3HAHMS, HCIONL3YEMBIMH B
(pm3nke: HabiroIeHWEM, OIMCAHWEM, H3MEPEHHEM, IKCIIEPHMEHTOM;

— ymeHnus obpabareiBaTh pe3ylbTaThl M3MepeHni, 0DHapyKUBATh 3aBMCHMOCTD
MENCLY (PH3MUECKHMMH BellHuuHaMM, OOBACHITE [OIYYEeHHbIE PEe3ynbTarTbl W
NeNaTth BBIBOJIBI;

—  C(hOPMHPOBAHHOCTH YMEHHS pPeIaTh (PU3HYeCKHe 3a/a4n;

~  cPOPMHPOBAHHOCTE YMEHHS TIPUMEHSITh ITOTyHeHHbIE 3HAHUA U1 00 BICHEHNS
yenoBuil poTekanus (pU3MUEcKUX sSBIEHUE B NPUPOAE, MPO(ecCHOHAIBHOM
chepe W TS IPUHATHS TPAKTHYECKUX PEILICHUH B NOBCEAHEBHOH KU3HM]

—  cOpPMHUPOBAHHOCTL COOCTBEHHOH MO3UIMHA 110 OTHOLIEHHIO K (pu3HyecKoi
uH(pOPMAIIUK, TTOJIY4aeMOH W3 pasHbIX HCTOYHHKOB.

1.4 Tlpoduabuas cocTapisiiomias (HANPABJIEHHOCTD) 001e00pa3oBaTeNbHOI
AHCHHILIHHBI:

B copepxannn yueOHOH QUCHMIITMHBL 10 (U3HMKE [pPH TOArOTOBKE
obyuatommxess 110 npodeccHsaM W CHENHANbHOCTAM TeXHHYECKoro npoduis
npodeccroHanpHOro 0dpasosanua NpoQUALHON COCTABNAIONIEH ABIICTCS pasaed
«DNEKTPOMHAMUKA», TaK Kak OONBIIMHCTBO mpodeccHit W crenHasbHOCTEH,
OTHOCALIMXCSA K ATOMY MPO(MITIO, CBA3AHBI C ANEKTPOTEXHHKOH U J1EKTPOHUKOM.
Jlucuuniauea (QHU3HKa ¢ NOMOILbLIO MEXIIPeIMeTHRIX CBA3eH CBA3aHa C JAPYTHMH
ob1eo6pasoBaTeNbHbIME ¥ [IPO(ECCHOHANBHBIMH  JIHCLMIUIMHAMU  y4eOHOrO
nnaHa: Maremaruka, XuMus, DNeKTPOTEXHHKA.

[TpodunbHOE obyueHue JUUCLIMILIMHBI OCYyILIEeCTBISETCS myTeM
mepepacnpejienieHns y4eOHBIX 4acoB, B 3aBHCHMOCTH OT BaXKHOCTH pasjie/ia TeMbl
IS JaHHOI CTIelHanbHOCTH.

1.5. KoinuecTBo 9acoB HA OCBOEHHE NPOrpaMMbl JIHCHHIIHHBL:
MaKkcHManbHOM yuebHo# Harpy3ku ofydatomerocs /34 yaca, B TOM 9HCIe!
obs3aTenbHOl ay/iuTOpHON yuebHoit Harpyskn obyyatomerocs /34 vaca.

1.6. H3menenusi, BHeceHHble B padouyio nporpaMmy (o cCcpaBHeHHIO ¢
npumepuoii nporpammoii o oémeodpazoparenbHOl AncuumIHHe «DU3HKA»

1. VBenuyeHo KoJH4YecTBO YacoB o Teme «Mexanuka». Tak KaK 4acTh TeM
«Konebanuss ¥ BomHbl nepenecenbl B «Mexauuky». [lobasnena Opna
npaktudeckass pabora B pasjene «Onrtuka». CokpallleHbl Te€Mbl B pasjene
«JBomonusa  BeenenHoii» Tak kak Martepuan aybnupyercs Ha npeamMere
AcTpoHOMHS.




2. CTPYKTYPA M COJEPKAHHE OBHEOBPA30OBATEJILHOM
YYEBHOW JUCHMITIHUHBI

2.1. Obdnem obueobpazoparenbnoii yuebHoil AHCHHIIMHBLI ¥ BHALI yueOHOl
paboTh

Bupa yuebnoii pabors Obvem uacos

Makecumanbnan yuebnan Harpysika (scero) 134
ObssaresnbHas ayauTopaasn yuebuas Harpyska (seero) 134
B TOM HHCIIe:

nabopaTopHbIe 3aAHITHS 38

KOHTpOJIEHEIE padoTsl

KOHCYILTALIHH
[lpomexcyrounas arrecranus B hopme auddepeHUHPOBAHHOIO
3auera




2.2. TemaTuuecKkHii 1Al U cojiepiranne obueobpasosaresibHOl yyebHoH

AHCUHIJIHHbI
Hanmenopanne Copepikanne yqednoro marepuana, naboparopisic n Obnem | ¥Yporenn
pa3ieos U Tem npaKTHHeckne padorst HACOB (M
1 B 2 _ 3 4
. Buenenuc _ 2
PA3JIEJ 1. Mexanuka 42
TEMA 1. 1 (JcHOBE! KHHEMATHKH 14 3

Mexanuueckoe jprkende. Cuerema orcuera. Marepuannias
touka. Tpaextopus. llyrs. [lepemernenne.

Paenomeproe APAMOJIHHERHDE JIBHIKEHHE. CropoeTs.
OTHOCHTENEHOCTE JIBHIKEHHA. Mruopenias CKOPOCT.
Yekopenwe.,  PapHoyckopeHHoe — npaAMOJHHERHOE  IBMKEHHE.
I'pahmixn 3aBMCHMOCTH CKOPOCTH OT BPEMEHH MPH PaBHOMCPHOM
H PaBHOYCKOPEHHOM JIBHKEHHH.

[Tepemerenue U NyTh [OPH  PABHOMEPHOM M PABHOYCKOPEHHOM
nepwxeHnn JIpkenue Tena mo OKPYWHOCTH ¢ IMOCTOAHHOH no
MOIYmo ckopocTeio. 1lepunoj n wactora. llenrpocTpeMuTelbHoe
yCKOpEHHE.

JlaboparopHele 3aHaTHs 4

JlaGoparoproe 3angatue No 1 «M3mepenne yckopenus JIBHKEHAS
TEJIa MPH PABHOYCKOPEHHOM JABHIKEHHH

JlaboparopHoe JAHATHE No2 HMamepenue CKOPOCTH
HEPABHOMEPHOTD IBHIKEHHH

TEMAL.2. OCHOBEI THHAMHKH 16 3

[lepsuiii 3axon Heiotona. MuepinaibHbIe CHCTEME OTCHETA.
Macca. Cuna. Ciowenne cui. Bropoii u Tperwnii 3axon Heiorona.
3akon seemupuoro tarorenns, Cuna rsukect. Llenrp TimkecTn.
Ceoboanoe nagenne. Ilepeas W BTOpas KOCMHYECKHE CKOPOCTH.
Mexyccrsennsie crnyTHukd 3emun.  Cuiasl yopyrocrd. 3akoH
I'yka.

Bec Tena. Hesecomocts. [leperpyskn. Cuibl Tpenna Pasnosecue
rei. [Tpapuno MmomenToB. Bujipl pasHoBecHA.

JlaGopatopunsie 3aHsATHA 8

JlabopaTopnoe 3aHATHE Ne 3 «Onpenenenne
HEHTPOCTPEMHTENLHOIO YCKOPEHHS »

Jlabopatopuoe 3anaTie Ne 4 «M3mepenne secTKOCTH IPYIKHHBIY
JlaBoparopioe sanstie No 5 «Msmepenne koaddrmenTa tpenus
CKOMBIKEHH»

Jaboparopuoe 3anarue Ne 6 «Onpeaenenne KILI npn nogeeme
TE/A 110 HAKIIOHIOH II0CKOCTHY

TEMA 1.3. 3aKOHBI COXPaHEeHHs 6 3
Mmnynee  Tena. 3akoH CoxpaHeHHs HMnyiabca. PeaktHBHOe
JBHIKCHHE,
Mexanudeckass pabora. Momuocts w KILIL Dneprus.

[loTeHunanbHAs IHEPris. DHEPrus CHI TAKECTH, CHII YIIPYTOCTH.




Knnernueckan AHEPIHA. Jakon COXpPaHEHHs IHEPIHH.

TEMA 1.4.

Mexanuueckue konchanua 0 BOJHEL

Konebarensnoe ABWKEHHE.  |apMommueckue  kosebanus.
Amnnntypna, nepuon, wacrora. KoneGanus ['pysa ma npykunne.
Maremarinicckuii MasTHHE.

Brinymnennsie  konebaumsi.  Pezomanc.  @aza  xonebaumii.
ApToxonebarnms,

Boanel. Ipopoustsie w nonepednsic Bonaukl. JUMHA  BOJIHDI,
Cpask JUIHHKL BOJTHBI H CKOPOCTH PACIIPOCTPAHEHNS.

Hudpaknna v nrrepdepenuns soiu. Korepenthsie BOIHEL.
[lorTopHTensHo-0000maIMi YPOK 10 TEME.

llaboparopHbie sanarTus

Jlaboparopuoe sansrue No 7 «Mamepenne yekopenns ceoBojiHOro
HA/IEHHA C TOMOIIBIO MATTHHKA

Jlaboparoproe sauatne No 8 «Mzyuenwe 3aBHCHMOCTH nepHOIA
KonedaHHii MaTEMATHYECKOTO MAATHHKA OT JUTHHLL HHTHY

PA3JIEJ 2.

Moaexyasipuas gpuznka. Tepmognaamnia

2

TEMA 2.1.

OcHOBRI MOJCKYIAPHO-KHHETHYECKOH TEOpHH

Ocnosubie nonomenns MKT w nx onmitnoe obocHoBanwe.
Croiictea razos, mumakocreii u  tBepasix Tl  Konmuecrro
peteeTsa. Macca MonexyJn.

Wneanenniii raz. Ocnosuoe ypaegnenne MKT,

Hsouponeccer. AScomorHas temueparypa. Tennosoe pagHopecHe.
Msmepenne temneparypel. Cpeamss KBajpaTH4Has CKOPOCTD
Monexyn raza. Ypaspenwe Menneneesa-Knanciipona, ero
npuMeHenne Kk wlonpoieccaM. ['paduxn  w3ouponeccos.
ArperaTHele coctoanus BelecTa. Jlapnenue HackeHHoro napa,
Kunenne. 3apucHMOCTh TEMOepaTypbl KHIEHHS OT JaB/IEHHS
BrnamuocTs BO3yXa.

Kpucranmuueckue u amopdueie tena. Mexanuueckue cpoicrsa
TBEpAbIX Teil. 3akon [Myka.

Jlaboparopusie 3aHaTus

i

Iaboparopnoe 3anarue Ne 9 OuwitHoe NOATBEPHIEHHE 3aKOHA
boiina-Mapuotra

Jaboparopioe 3ansrue No 10 "Onerroe noarsepikieHHe 3aKoHa
I'eii- Jhioccaka"

JlaGoparopuoe saparae Nell "OnsitHoe nojrsepiacHie 3aKoHa
[Hapns"

JlaGoparoproe  zamatme  Nel2  "Onpepenenwe  yjenbHoi
TENIOEMKOCTH TBEpIOro Tena”

JlaGoparopuoe sausrue Nel3 "Tectuposanue”

TEMA 2.

(OcHOBEI TEPMOJIHHAMHKH

Buyrpennas osueprus, paGora MupeansHoro rasa, Kommuecrso
TEMIOTLL. Y paBHeHHe TEI0BOro Hanaxca.

Ajmabatueiii  nponecc.  Bropoil  zakoH  TepMOjHHAMHKH,
Tennoeele  aBHraTesn. KIIA  TemoBeix  jBHrarenei.
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[NosTopurensHo-obobinaomuil ypox 1o Teme.

PA3JIEJ 3.

C-}HEHTE OJiHHAMMHICA

34

TEMA 1.

DAEKTPHHECKOE TT0JIE

DnekTpHdecKunii  3apsai.  3aKOH  COXPAHEHHS  2JICKTPHYECKOro
sapsaga. DneMedTapuniii sapazn. 3akon Kynona.
DneKTpocTaTHYECKOe 1oJle. Bekrop MEKTPHIECKOH
HanpsuenHoeTd,  [IpuniEn  cynepnosuinun  nonei. CuiioBbie
AMHEH Tonel, JIHaeKTpHKH W NPOBOJIHHKH B 3JIEKTPHUCCKOM
mone. JIMANEKTPHYECKas MPOHMI@AEMOCTL cpefbl.  [loreninan
snexTpoctaruueckoro nomst.  Pazpwocrs norennwanos,  Cesase
MEALY HANPSIKCHHOCTHIO H HANPAMKEHHEM,

Dnexrpoemkocts. Koujencarop. CoejiHHEHHA KOH/IEHCATOPOB.

~ JlaGopatopubie 3anaTHA

Jlaboparoproe  sausrwe Ne 14 "Habmwojienne  ssienus
NEKTPOCTATHUECKON HHAYKIIHH"

TEMA 2.

3aK0HB NOCTOAHHOIO TOKA

18

Dnexrprueckuii Tok. Cina ToKa. DICKTPHUECKOE CONPOTHBICHHE.
Sakon Owma Jjumm yuacrka uwenu. [lapanzensHoe H
HOCIEI0RATEILHOE COCIHHEHHE TIPOBOJIHHKOR.

PaBora M MOMHOCTE IEKTPHYECKOro Toka., CTOPOHHHE CHIIbI,
DJ1C. 3akor OmMa 15 HOJTHOM LenH.

Hocurenn cpoDOAHBIX 2JEKTPHYCCKHX 3apAZOB B MCTa/UIax,
EKTPOJMTaX, razax u sakyyme. [onynporoganku. Coberenias
[IPHMECHAS IPOBOJHMOCTE B 1/IPOBOJHUKAX.

JlaBopatopHele 3aisTHs

12

Jlabopatopunoe  zamatwe Ne 15 "llpomepka  3aKona
MOCIEN0BATENEHOTO COSMHHEHHA HPOBOAHHKOB"

Jlaboparopuoe sanatue No 16 «llposepka 3akoHa napanie/sHOTO
COG/IMHEHHS NPOBOAHHKOE )

Jlaboparoproe zanstrwe Nel7 «llpopepka 3akoHa cMemaHHOTO
coeMHeH s MPOBOJIHHKOBY "Onpenenenne YAEABHOTO
CONPOTHBIEHHS IPOBOAHAKA"

JlaGoparopuoe saustie Ne 18  "Onpepenenme  yaelnsHOTO
CONPOTHBIEHHA 1POBOAHKKA

JlaGoparopuoe saustne Ne 19 «Onpejenenne IC n
BHYTPEHHEI0 COIPOTHRIEHHS HCTOYHHKA TOKAY

JlaGoparopuoe sausTie Ne 20 "MaMepenue Momuoctn U paboThl
TOKA B WIeKTpHYeckoil amme”

TEMA 3.

MardsTHOE noJe H NEKTPOMArHHTHAN HHIYKIIHA.

MaruutHoe mone. MarnnTnaa wHgykuus, Cuma Amnepa. Cuna
Jlopenna. MarnuTHeie cBoficTea BeuecTBa. MarHHTHBIA NOTOK.
3akon anekTpoMaruTHOH HHayKuH. [pasuno Jlenna.

[MpuHIMn AefcTBHA YCKOPHTEICH MIEMEHTAPHEIX YaCTHIL
Dueprag MaruuTHoro noJis.

JlaGopartopHbie 3aHATHA

JlaGoparopuoe 3anaTie No21 «Msyuenne apnenHus
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AMEKTPOMATHHTHOR HHAYKuMu» [panmmn jpelicTers yekopureneii
IEMEHTAPHBIX YACTHIL,

laboparopuoe saustae No 22 «lloctpoenne sojbraMiepHoi
XAPaKTCPHCTHEM 11/MPOBOIHUKOBOTO JIHO/A»

PA3JIEJI 4. ~ Konebauns v gonmb, 8
OnexrpoMarsuthpie  konebanus.  KonebGarenseiii  kontyp.
Dopmyna Tomncona.
lpeBpamenns  sHepruM B WIEKTPOMAIHHTHOM  KOHTYpE.
Brinysxaennpie  konebanna,  Pesowanc, [lepemenunii  Tok.
AKTHBHOE, EMKOCTHOE W  HHAYKTHBHOE  CONpPOTHBIEHHS.
Tpancdopmarop. Ilepegaya sneprun.
DNEKTPOMArHUTHBIE BOJIBL [TPHHIMILL panHocRs3u,
Jlabopatopusle sansTas
Jlaboparoproe zauste No 23 «M3ayuenue napamerpoB cHMriana
NEPEMENHOro TOKA Ha ociuiiorpades
Jlaboparoproe zanstae No24 Pacuer koadipuiipenta
TpancopManun TpancdopMaTopa
PA3JIEJI 5. OnrTuka 12
TEMA 1. ["'eomeTpHyeckas W BOJIHOBAS OITHKA 10
CeetoBble Jiydd. 3aKOH OTPHKCHHA, 3aKOH NPETOMIEHHS W
MOJIHOE OTPAKEHHUE CBETA.
Jlnnsbl [Monygenne wmzobpamenuii B TOHKMX  JIHH3AX.
Ontaueckne npubops.. Bonnosas npupoja csera. CkopocThb
ceera. [lucnepcus ceera, uutepdepenius cseta. J{nppaxuns
CBCTA.
Jlabopartopusie sansTas |
llaboparoproe  samstwe  No25  «Omnpenenenne  noxazarens
TIPENIOMICHHS CBETAY
Jlaboparoproe samstie No26 «Onpenenciue onTHUYecKol CHIMEL
JIHHZELY
JlaBoparopuoe JaHATHE Ne27 "Hayuenne ABJICHHA
unTepdiepeHiuy ¥ TH(pakiny cBeTan
TEMA 2. OCHOBEI CIEIHAIBHON TEOPHH OTHOCHTEILHOCTH. 2
[Moctynatel Teopu orHocuTensHOCTH. JlnMHA, Macca, Bpemd,
ckopocts B TO. DHeprus mokos.
PA3JIEJ 6. DaeMenTsl KBEAHTOROI 3Nk, 8
TEMA 1. CBeToBBIE KBAHTEL 2
OchoBel  kBanTOBOH — mexanmku.  Dotoaddexr.  Jaxons
(oToadperra. Ypasuenne inmrreiina. DoroHkl.
Teopus Jle-bpoiins. lpuniun neonpenenennocteii [efizenGepra.
TEMA 2. AToM 1 aToMHOE 8]1p0 6

[Inanerapnaa mopesns aroma. Ksanroesle nocrymatsr Bopa.
boporckas momens aroma. Crexrpsl. Cnekrpaibibii aHanms,
MeToisl perucrpans wanyyeHnii sapa. Bujasl usnyyennii. 3axon
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pa/IHOaKTHBHOIO nojypacnaia. Mopaens crpoeius aToMHOTO
sapa. Spepusie cunt, Jledext mace. Llenmas peaxuus. Peaxips
cHHTE3a. PeakunH cHHTE3A pachaja.

neMenTaphbie HacTHIbL VX knaccuukanus.

JlaGoparophbie 3aHaTHA El

JlaGoparoproe sansTHe  Ne2§ «HabGmonenue  awHeldaTbix
CHEKTPOB HEKOTOPBIX AEMCHTORY

Jlaboparopunoe zamstie Mo 29 «M3yuenwe Tpekos wacTHil 110
thororpadimam»

| PA3JIEJI 7. Isomonus Beenenmoii 4

Hroroe 134 wacos

Jlns XapakTepHCTHKH YPOBHS OCBOCHHH Y4eOHOIo MaTepHalia HeHOJb3YIOTCH ClEAYIONHE

oboznagcnus:

1. — DIHAKOMHTEBILIA (Y3HABAHHE H3YHEHHBIX O0LEKTOR, CROHCTE);

2. — PENpPOIYKTHBHEIA (BLIIONHEHHE IEATEALHOCTH N0 06pasiy, HHCTPYKIMH,
MCTOJIHIECKHM PEKOMCHIAIHAM HIIH O/l PYKOBOJCTROM NPENo/IaBaTesi);

3 — POAYKTHRHEIH (INaHAPOBAHHE H CAMOCTOATENLHOE BEINOJHEHHE JIEHTENLHOCTH,

penieHne npobieMHbIX, CHTYAHOHHBIX 3a/IaHuH).




2.3 XapakTepHCTHKA OCHOBHBIX BHAOB YuebHoii gesiTeibHOCTH obyuamHxcs

Copepimanne obyacHns

X.H[)HKTEPHET]IKEI OCHOBHEBIX BHIOB MTeaTCILBOCTH [Iﬁ}"lﬂmlllllxlﬁﬂ
(na yposne yuebubix gciicrenii)

Brenenne

Ymenus noctaHoBKK eneill  JesTenbHOCTH, [UIAHHPOBaHHA cobCTBEHHON
AESTENBHOCTH  JUIS  OCTHIKEHHA TNOCTABISHHBIX  1ENeH, [IpeaBHaeH
BOIMOIKHBLIX PE3y/IbTATOB ITHX NEHCTBHIL, OPraHM3alHul CaMOKOHTPONA M
OLEHKH TONYYeHHBIX pesyibtaTtos. Paiswiue cnocoGHOCTH HCHO W TOMHO
H3AraTh CBOH MBICAH, JIOFHYECKH ODOCHOBBIBATL CBOIO TOMKY 3peiins,
BOCHPHHHMATE H alANHINPOBATE MHEHHA CODECCAHHKOR, NMPU3HABAS 11PARO
Apyroro 4enosexa Ha MHoe muenne. [lponsseneine wiMepeHus GHIHUECKHX
BEJIHYHH M OlEHKa rpaHuusl norpemidocteid wimepenui. |lpencrarnenne
rpaHuiiiel norpetHocTedl wiMepennii npu noctpoeHHH rpadwikon. Yuenue
BHICKA3LIBATE THOOTE3L Ang obbachenns nabmogacMux senednii. Ysvenne
MPEIAraTh  MOMEHNW  ABACHWIA.  Yikazauue  rpaiuil  NpPUMEHHMOCTH
(usnvecknx 3akoHor. H3jiowenne OCHOBHBIX NONOKEHHI CcoBpeMeHHOI
HAYYHOH Kapruubel mupa. [lpusefenue NpUMEpoOB BAMAHHS OTKPLITHIL B
(minke na nporpecc B TEXHHKE W TEXHONOTHH  NPOM3BOACTBA.
Henonezosanne Hurepiera nna nowcka undopmaiinm

1. Mexanuka

Knnemaruka

Kunemarnka llpencrasienne MexaHHUeCKOro ARMKCHHA TE YPABHCHHAMM
BABHCHMOCTH  KOOPJAHMHAT  H  HIPOeKUMEH  CKOPOCTH  OT  BPeMEHH,
l[lpencrarnenne MexaHHYECKOID ABKEHHA TeNa rpadHKaAMH 3ABHCHMOCTH
KOOP/AMHAT H NpoekiHed ckopocTH oT BpeMend. OnpeiencHHe KoOpaHHaT
NPOHACHHOIO NMYTH, CKOPOCTH W YCKOPEHHA Tena no rpadukaM 3aBHCHMOCTH
KOOPAHHAT M NPOeKUHi ckopocTH oT Bpemend. Onpeaecnenive KOOpaMHAT
NPOHACHHOrO NYTH, CKOPOCTH M YCKOpeHMst Tela [0  YpPasHEHHAM
BABHCHMOCTH KOOPIMHAT W MPOCKUHHA ckopocTH oT spemedn. [Iposenenne
CPABHHTENILHOMD AHAIH3A PABHOMEPHOTO H PABHOMNEPEMEHHOrO NBHIKEHHA,
YraTaHHe HENoLIOBAHKA NOCTYMATENRHOTD H BPALLATENRHOID ,}],BM}ECCHHﬁ R
Texnnke. llpuoGperenue onerra paboTel B rpynne ¢ BHIIOINEHHEM
paziHUHRBIX coUMansHbIX poned. PazpaboTka Bosmommoil cueremsl teiicTenii
H KOHCTPYELHH ANA SKCNEPHMEHTANBHOTO ONpeleneHHA KHHEMATHYECKHX

senuuu. [lpencrannerne HihopMaiMi 0 BHAAX JABMIKEHHS B BH1E TAOAMIbI

3aKOHEI
COXPAHEHHA B MCXAHHKE

lIpuMenenne 3akona COXPAHEHHS WMNYALCA (IS BLIYHCIEHHS HIMEHEeHHH
cROpOCTEH Tell 1pH uX B3auMojelcTRMAX. Mamepenwe paboter cun w
H3MEHEHHE KHHETHYECKOH odueprum  Tena. Buelvvcnende padorel cun u
HIMEHEHHH KMHETHYCCKOH sHeprud Tena, Beuwmcnenue porenymanbHod
JHEPrHH Tel B IpaBHTAUMOHHOM nose. OnpensneHde noTeHiHansHOH
IHEPIHK ynpyro AeiopMHPOBAHHOID Tena MO W3BECTHON Je(opMauui
HECTKOCTH Tena. [lpumenenne 3akoHa COXPAHCHHA MEXAHMYECKOH 3HEPruu
MPH PACHETAN PE3YNLTATOR BIAHMONEHCTBHI Tell IPABHTALMOHHEIMH CHIAMM
H CHIIAMM YIPYIroeTH. Ykasanue rpaHull NPHMEHHMOCTH 3aKOHOB MEXAHHUKH.
Ykazanne yuebHBIX [JHCLMIUIMH, TIPH H3YYEHHH KOTOPBIX HCTONLIVIOTCH
3AKOHBI COXPAHEHHS

2.

Ochopbl Monekynsproil @uszuku 0 TepmoausamMuku

Ocnoesl MonekynapHoi
KHHETHYECKOH TEOpHH.
HneaneHeiii ras

BeinonHenue 3KCOEPUMEHTOB, CYMRALLAX 1A 0GOCHOBAHHA MOMEKYIAPHO-
KHHETHYeCKOH Teopul (MKT). PeincHre sajay ¢ npHMEHEHHEM OCHOBHOIO
YPABHEHHA  MOJEKYJAPHO-KHHETHYECKOH Teopuu  razos.  Onpenenenue
napaMeTpor BELecTsa & razoo0pasioM COCTOAHHH HA OCHOBAHHH YPaBHEHH:
COCTOAHHA HiealbHOro rasa, OnpenenerHte

NApaMeTpoB  BEWECTEA B asoobpa3HOM COCTOAHHM M TIPOHCXOAALIHX
npoueccos no  rpadukam  sasucumoctw p (1), V. (T), p (V)
JkcnepumMenTansHoe uccieposanne sasuenmocty p (1), V (T p (V)
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Mpegcrapnenue B BHjae  rpadukos  W3oxopHoro,  W3obapHoro W
H3OTEPMHHECKoro npoleccos. Buiuuenenne cpenedi kueTHeckol sHeprim
TEMI0BOTO JIBHACHUA MOJICKYJI 110 H3IBECTHOI TeMIeparype BeiecTsa.
BhickasbiBaHue FHNoTes g ofkacHenns nabnoaaempx apnennii. Ykasanve
FPaHHIL IPHMEHHMOCTH MOAEITH €H/IEANIBHBIN 1'43% W 3aKOHOB MET

OcHOBLL TEPMOIHHAMHKH

HamepeHne KojWYecTsa TEnnoTs B Mpoueccax TEMAONepeias. Pacuet
KOJHYeCTEa TeIUIOThI, IIE:GEX(},’LHMDIG JUIA OCYHISCTRAEHHA FANAHHOI
npoliecea ¢ renonepeaadeii. Pacuer naMeHenns BHYTPEHHEH JHeprin Ten,
paboThl M EPENaHHOr0 KOAHYECTBA TEMUIOTH ¢ MCINOJIL3OBAHMEM NEPBOrO
sakona TepMopnavuky, Pacuer paGorel, coBepiuienHoil rasoM, no rpapuky
sapucusoctd p (V). Bemucneuwe paboTel rasa, copepuieHnoi  npu
WIMEHEHHH COCTOSHHA 1o 3amiuyromy uukny. Bemmcnenwe KIIL npu
coBepiieHdn TaszoMm paboThl B APOLUECCAX M3IMEHEHHA COCTOAHWA 110
3AMKHYTOMY UHKAY. OOBAcHeHHe NPHHUMNOR AeHCTEHA TEIUIOBLIX MALIHH.
JlemoucTpanua pomH PHIHKH B CO3NaHHH H COREPIICHCTROBAHHH TEIUIOBLIX
jpHrateneii. ManokeHue cytH axoiorwuecknx npobdaem, oBycnoslieHHRIX
paboTol TennoBLIX apurarencii u  npeioWeHHE NYTH HX  PelleHWA.
ViasaHue rpaHuLl IPHMEHHMOCTH 3aKOHOR TEPMOHHAMHKH, Y MEHHE BECTH
JMANOr, BRICAYIIHBATE MHEHHE OMNMOHEHTa, YYacTBOBATE B JIMCKYCCHH,
OTKPLITO BEIPAKATL M OTCTAHBATH CBOIO TOUKY 3peHHi. YikasaHue yuebHbIx
AHCLMIUTHE, TIPH  H3YYEHHH KOTOPBIX HCNONb3yloT Y4eOHBIH marepHan
«OCHOBEI TEPMOHHAMMIH w |

CeoficTsa 1apos,
WHAKOCTEH, TREPABIX TEN

Hamepense  BiaskHocTH  Bo3ayxa.  Pacuer  KonMuecTBa  TeIUIOTHI,
HeoDXOAHMOTO  JUIA  OCYLLECTRASHHA MpoLecca lepexoaa  BEHIECTBA W3
OAHOND  ArPEraTHOIO  COCTORHMA B Jipyroe.  DKCMepHUMEHTaILHOE
HCC/eOBAHME TEMJIOBBIX CBOMCTE wemectna. [lpupenenne npumepos
KAMWAIMPHBIX  ABnennii B Owiry, npupoge, vexuuke. Hecnienopanme
MeXaHHUeCKHX cBolicTr TRepakix Ten, [Tpumenenne GpHIMUECKHX MOHATHH H
jakoHOB B yueOHOM  MaTepHane  NpO(ECCHOHANLHOIO  XapakTepa.
Henonksosanue Mirreprera ana nowmcka wigopmauuu o paspaborkax
NPHMEHEHHAX COBPEMEHHBIX TBEP/LIX H aMOP(HEIX MaTepuanon

3. JNeKTpoAHHAMHKA

DnexrpocTaTHia

Boiudenense cun  BIAWMOJEHCTBHA TOUEUHLIX SNeKTPHYECKHX 3apsloR.
BriuxcneHue HanpaseHHocTH WISKTPHYSCKOTO nojd 0HOTO ¥ HECKObKHX
TOUEUHLIX MEKTPHHECKHX 3APAOB. Brrucneiue MOTEHIIHAA
WICKTPHYECKOTO 11018 OAHOT0 H HECKOILKHX TOYEHUHRIX 3NCKTPHHCCKHX
sapanos. Mamepenne pasHocTH  notenunanos.  Mamepenmne  sHepruw
/IEKTPHYECKOTO TONIA 3aPMKCHHONO KoHaeHcaTopa. Beluucienne sHepriu
MEKTPHUECKOTO MOAA 3apAsKeHHoOro KOHASHCATOPA. Pazpaborka nnana u
BOOMOIKHON  cxembl  OeHcToHE  SKCOCPHMEHTANLHOTO  ONpeacneHHA
JIEKTPOEMKOCTH  KOHGHCATOPA W JIMMJIEKTPHHECKOH  NPOHHLACMOCTH
peuiecTsa, |IpoBe/icHHE CPABHMTEIBHOIO AHANW3A TIPABHUTALMOHHOIO M
WIEKTPOCTATHHECKOIO NoJeH

[TocToAHHBIH TOK

Mamepenine MOWHOCTH  anekTpudeckoro Toka.  Hsmepenne 30C »
BHYTPEHHErO CONPOTHRIEHHA HCTOYHHKA TOKA, BINONHEHHE pacyeToR CHIIbI
TOKA W HaNpsAAeHHil Ha yyacTkax anexTpuueckux uenci, OObAcHenHe Ha
NPHMEPE IEKTPHHECKOH LENHA C ABYMA HCTOMHHKaMH TOKA (DHC), B KaKOM
ClIyuae HCTOUHHK 3NEKTPHHECKOi sHepruy pabotaeT B pesuMe relcparopa, a
B KakoMm — B pesume norpedurens. Onpejenenne TeMneparyphl

HHTH Hakanueaina. Mamepenue 2eKTpHHEcKoro sapaaa snextpona. Charune
pOETAMMEPHOH XapakTepucTky  auona. [lpoReneHHe CPABRHMTENLHOIO
anaiuza  NoNyNpoBOJAHHKOBBIX  JIMONOB W TpuodoR.  Henonniopanue
Wnrepera g noucka MiopMmauuu 0 NEPCHEKTHBAN  PA3BHTHA
NOMYNPOEOAHHKOBON TEXHHKH. YCTAHOBKA NPHYMHHO-  CHEACTBEHHBIX
cBa3ei

MaruurHsie ABJICHHA

Hamepenne HHAYKUMH MArHHTHOTO nons. Boruucnenne cui, AcHCTBYIONNX
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Hil TIPOBOJIHHE € TOKOM B MAFHHTHOM tiodie. Beiauciedue cul, Jleiic'rn}'mu.ulx

Ha IEKTPHYCCKHIE sapa, aewkyiniics B marnwrnom none. Meenenosanne
ABJIEHHH  BIEKTPOMATHHTHON  MHAYKIMM, CAMOMHAYKUMH. Briumcienme
IHEPrUM  MarHMTHOrO  nonx.  OGwACHEHHE  NPHHIANG  jJelcTRHA
ekTpoienratend.  OOkAcHenne  npunuuna  Jleficreua  renepatopa
WIEKTPHUECKOTO TOKA M INEKTPOHIMEpHTENEHEIX npubopos. O6nacuenwue
HPHHLIHA AEHCTEMA Macc-cliexTporpaha, YCKOPHTENel 3apamentbix YacTHLL,
OBBACHEHHE POAH MATHHTHOTO 11017 JEMIN B WHUIHH PACTEHMI, HHBOTHBIX,
uenopexa. [IpuBefcHHe NpUMEpPOR NPAKTHYECKOTO NPHMEHEHHS HIYHEHHLIX
AieHuil, 3akonos, npubopos, yerpoiicte. [lpokcienne cpaBHHTENLHOTO
AHAIH3A  CBOHCTD  ANEKTPOCTATHYECKOrD, MAUHHTHONO MW BHXPEBOID
anerTpuyeckux nonei, OObAcHeHHe Ha NpPHMEpe MarHHTHBLIX ABICHHI,
ModeMy (PHIHKY MOMHO PACCMATPHBATL KAK METHIHCLINILIHIY

4. Konebanua Bonum

MexaHuaeckpe
konebanua

Heeneposanwe  sasucumoctin  nepuoaa  konebaumii  MaTematHueckoro
MaATHHKA OT €ro JUIHHLI, MAcchl W aMnauTyael konebanwmii. Mceneposanmne
3ABHCHMOCTH MiepHoa KoneDaHWil rpysa Ha NpYXKMHE OT €ro Maccel M
KECTKOCTH NpyskuHbl. Bhrucnenue nepuona koiebanuii MareMaTHyeckoro
MAATHUKA M0 H3BECTHOMY 3HAYCHWIO ero junHbl. BhiuMcienwe nepuoja
KoleGannii rpysa Ha NPYAKHHE N0 H3BCCTHLIM 3FHAMEHWAM €r0 MAcchi
HECTROCTH NPY#KHHBL BripaboTka HaBkiKOB BOCNPHHHMATL, AHATHIHPOBATE,
lepepabaThiBaTh W NPEABABAATE  WHQOPMAUHIO B COOTBETCTBHH C
nocTasienHbiMH 3aaauaMu.  [lpusesiende npumepos artokosebaTenbHBIX
mexanuieckux cucrem. llposenenne kiaccnduraumu konebaruii

Ynpyrue poans

MamepeHHe anMHBL 3BYKOBOH BOMHBL 10 pesyibratam  HabmoneHHi
Hirepdiepenmn 3sykoepix  gonn. Habmoneuwe u obuacHeHme spnenuii
uHTepdepeHunl W MQpaKUMKM  Mexanuvecknx  soad.  [lpencrarncie
obnacTeil NpUMCHENNA YALTPAIBYKA M 1EPCIEKTHEL €r0 MCTIONLIOBAHMS B
pasiHunbIX ODNACTAX HAYKH, TEXHMKHM, B MemuipiHe. Hanomkenwe cyrn
IKONOIHYECKHX NpobneM, CBI3aHHBIX ¢ BO3ACHCTEHEM IBYKOBRIX BONH HA
OpraiHIM ueloBeKa

INeKTPOMArHHTHELS
koneBanus

Habmiogenune ocupmiorpamy rapMoHHYecknx koneBanuil CHIbLI TOKA B LEH.
Hamepenne anexTpoemkoctH KozeHcaropa., M3mepenue HMHAYKTHBHOCTH
KATVIIEH. HCCHEHUBEHHC SABJIEHHA ANCKTPHUYECKOTD PE3IOHAHCA B
nocienosarensioi 1end. [lNposenenne avanorun mesmuay dH3HUCCKHMA
BCJIMUHHAMH, XapaKTEPH3YIOUIHMH MEXAHHUECKYI0 W IEKTPOMAIHHTHYIO
Kkonebarenbhbie cHeTeMbl. Pacuer 3naueHnii cuib Toka M HaNpKRCHNA

HA WIEMEHTAX LEMH NepeMeHHoro Toka. Mcenegoranne npunimna neicrans
Tpactpopmatopa.  HMecnegoeanme  npuuuuna  peiicTRHA reHepartopa
nepemennioro Toka. Menonksosanne Hureprera s noncka mudopmanuu o
COBPEMEHHBIX Clocobax Nepefadt JIeKTPOIHEPTHH

DlekTpoOMarHHTHBIC
BOJIHEL

OcyuiecTrienue pagnonepesadun w pannonpuema. Mecienopanue ceoiicts
WIEKTPOMATHHTHBIX BOJIH € NOMOUIBIO MobunsHoro Tenedona, Paisurhe
LEHHOCTHOrD OTHOWEHHA K H3Y4AEMbIM HA YPOKax (HIHKH obhekTam M
OCBAMBAEMBIM  BHIaM  aedTelbHOCTH. OOBACHEHHE  NPHILMNHANLHOTO
PASITHYHA TPHPONILL VOPYIHX H 3MEKTPOMArHHTHHX BonH. Hinomenne cyru
IKONOMHYECKHX NpobieM, CBABAHHBIX ¢ MIEKTPOMArHHTHBIMH KoncGaHHAMM
H BonHaMH. OObACHEHHE PONH SIEKTPOMAIHIHTHLEIX BOJIH B COBPEMEHHBIX
uccaenopanuax Beenennoi

5. Onruka

Ipupona ceera

H}JHMEHCHHE Ha MpakTHKS 3aK0HOB OTPae N H MPENOMICHHA CBETA NPH
peulcHun 2ama4. Onpencienne CNEKTPANbHBIX PAHMIL HYBCTBHTENLHOCTH
YENIOBEHECKOro Iilasa. YMeHHe CTPOHTL HI0DPAKEHHA NPEAMETOB, AABAEMBIE
nuH3aMH, PacueT paccToAHMS OT JIMH3EL 40 H3oBpaskeHna npenmera. Pacuer
ONTHYECKOH cunbl nuu3b.  Mamepenwe (okycHOro paceTosHMa JTHH3LI,
Henprranne Mojeneil MEKpOCKONa H TENECKoa
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Bonroeuie ceoficrna
cBeTa

Habmoacuue  ssacHds  HHTeplepeHiMl  MIEKTPOMATHHTHEIX  BOJH.
Ha6moneHue apienus AMipakiiiy SMeKTpoMardHTHeX sond. Habmonenne
ARNEHMS MOAAPHIALIMKM  SEKTPOMarinTHLEIX  BonH,  Hamepedne  tHHbl
CBETOROH BOJIHBI MO Pe3yALTATAM HAD/IOACHHA ABJICHWA HHTEpheperimm,
HaGmonenwe  amnenws  awdpasuun  csera.  HabGmonenwe  swneHus
nojspH3alMK HoHenepenn ceeta, lowek pasnnumii W cxojcTsa MeRIY
AMQPAKIMOHHLIM 1 AHCHEPCHOHHBIM cnekTpami. [Ipueenenune npumepor
HOABNEHHA B TPHPOAC W HCNONLIOBAHWA B TeXHHKE  HBJICHWH
virrepiepeniiy,  AMpakiMK,  NONSPHIALAR - M IMCHIEpCHH  CBCTA.
[Mepeuncaenne METOMOB NOJHAHWA, KOTOPLIE MCTIOIE0BAHB! IPH H3YUCHHH
YEAZAHHBIN ARIEHHH

6. Dnementi Ksantopoii dmanku |

Kranrosas onmHia

HaGmonenve  doroanextpuueckoro  sdexra.  OOBACHCHHE  3aKOHOR
CrofieTopa Ha OCHOBE KBAHTOBBIX TIpElCTABJEHMil. Pacuer MakcHManbHOM
KMHETHYCCKOH HCPrHH  MeKTponos npu  (otoanexrpuueckom sderre,
OnpejeicHue  paBoTel  BLIXOAA JICKTPOHA MO IPAQHKY 3ABHCHMOCTH
MAKCHMAILHON KMHETHYECKOH IHEPrHH (OTOMNEKTPOHOB OT YaCTOTLI CBETA.
Wamepenne paGotel  Beixoga  anexrpona.  [lepeuncnenwe  npuGopos
YCTAHOBKM, B KOTOPBIX npumenserca OesuHepumonHoCTh (oToa(deTa.
OGLACHEHHE KOPNYCKYJISPHO-BONNOBONO  [AyanuiMa cBoiicts  (oTonos.
OGBACHEHHE POIM KBAHTOBON ONTHKH B PAZRMTHA COBPEMEHHOH (JH3HKH

buzHka aroma

HaGmonenue JiuHeHuareix cnexrpos, Pacuer uvacrorkl M JUIMHEL BOJIHE
HCNYCKACMOra  CBETA IlpH  nNepexonc aroMa BOAOPONAR W3 GUHOTO
CTAIMOHAPHOTD  COCTOAHMA B apyroe. OObicHeHHe [POHCXOMKACHHH
AMHEHUATOrO CNEKTPA ATOMA BOJOPOJA M PasnuYHA JHHEHHATRIX CHCKTPOR
pasauuneix rasos. Mcenenosanne anneiivatoro cnextpa. Hecneposanue
NPHHLKNA PAGOTH MOMHHECUEHTHON NamIlkL. HaGnionenne u obnacHeHue
npuHiKna aeiicteus naszepa. Ipusenenue NpHMEPOR HCMONLIOBAHKA Jla3epa
B cospeMenHoii nayke u texuuke. Menonnsosanne HurepHera juia noucka
HHOpMalHH O NEPCICKTHRAX NPHMEHEHHS lasepa

DHaHKa ATOMHOrO Apa

HaGmonenue Tpekos anspa-uactull b kamepe Bunwcona. Pernctpuposatne
ANEPHBIX HIMYHEHHH ¢ NOMOULBI0 cueTqnka ['efirepa. Pacuet sHepruu ceasu
aromubix anep. OnpefeneHle 3apajia M MACCOBOTO MHCNA aTOMHOrO A/pa,
BOSHMKAIOWICTO B PE3ynbTaTe PajMoaKTHRHOrO pacnajga. Berducnenue
sHeprin, oceobomkgaiomeiics npu pajoakTHeHoM pacnage. Onpenenenue
NPOaYKTOR suepHoil peakiun. Briuucnenne 3meprun, ocsobongaoencs
npu  A#epHeIX peakunsx. llonumanne NOPEMMYLIECTE W HENOCTATKOB
MCIIONEI0ORANKA  ATOMHOH SHEPIrHH H  HOHHIHPYHOLIHX winyuyennii B
MPOMBIULICHHOCTH, MeMuMNe, M3noKeHHe cyTH IKoaornyeckny mpobiem,
CEA3AHHBIX C GHOJIOTHUECKHM JEHCTBHEM pPaIHOAKTHBHRIX H3Tyuenni.
lMpopefenye KNACCH(PHKALMM VIEMEHTAPHBIX HACTHIL MO WX (PHIHHCCKHM
XapakTepucTHKaMm (Macce, 3apsaay, BPeMCHM JKH3HH, CIIHHY M T.A. )
MouumanMe UCHHOCTEH HAY4HOTO MO3HAHHA MHpa He Booblue na
YENOBEYECTRA B LENOM, 4 /U Kauoro obyqalolerocs AHUHO, UEHHOCTEH
OBMAJEHHI METOA0M HAYYHOIO NO3HAHHA [U1S JOCTHIKEHHS yenexa B moboM
BH/IC IPAKTHYECKONH JEATENLHOCTH
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3. YCJIOBUS PEAJIU3ALIMHA ITPOTPAMMBI

OBHIEOBPA30OBATEJBHOW JUCHUTIJIMHDBI
3.1. Tpebosanusi K MEHHMAJILHOMY MATePHANLHO-TEXHHIECKOMY
obecneveHn 0
Peanuzauus yueOnoll jmacummimnel tpebyer wammuus yuebHoro kabumera u
nabopatopun (pU3MKN
Ob6opynosaine yuebHoro kabunera: nocaaounbix mect - 30
Obopynosanne nabopatopuu: Komriuiexrsl  oBopyaosanus s npoBeeHH s
nabopatopHbix paboT 1Mo MexaHuke, MOJIEKYISpHON (H3HKe, YIeKTPOIUHAMUKH 1
OTITHKE.
Texunueckue cpejcrsa  obyuenus B nabopaTropuM:  KOMIBIOTEPHBIE W
TEJIeKOMMYHHKaIMOHHBIE cHeTeMbl. Pabounx mect naGoparopuu - 24
3.2. Yuebuo-meroauiecknii kommniexc obmeobpazoparensnoii yuebnoii
JHCHHIVIHHBI, CHCTEMATH3HPOBAHHBIH N0 KOMIOHEHTAM.
|. HopMartuBHbIil KoMnnekr;
Yuebnsiii nnan, ®I'OC, [Nacnopr kabuuera, Pabouas nporpamma, KTII;
2. MeToan4ecKkuii;
Metoanyeckue paspaboTku ypoKoB, TEXHOJOIHYECKHE KAPThI, CLIEHAPHH
OTKPBITBIX MEPONPUATHIT;
3. Meroaudeckuit KOMIUIEKT TEM:
3ajaHus Ui caMOCTOATeNbHOH paboThl, pPeKOMEHJAlMH K MPaKTHYECKHM
paboTam, MaTepHailbl 1715 3aKPENIEHHs U IPOBEPKH 3HAHMH 110 TeMaM;
4. Kommnyiext KoHTpons 3HaHMI M yMeHHil CTyIeHTOB:
Kontposnsusie (camocrositenshbie) pabotsl, Tectsi, [lepeuens Bonpocos u
THMNOBBIX 3a/1a4, BK/IIOYAEMBIX B 9K3aMeHallHOHHBIE OHIIETEI, TepeYeHb
JUTEPaTYphl, HOPMATHBHO-TEXHHYECKUX TabJIMIL, IOKYMEHTAI[HH, HATJISIHBIX
MOCOOMH, TEXHUYECKUX CPEJICTB, JOMYCKAEMBIX PH MPOBE/ICHIH YK3aMeHa.
3.3. Hadpopmaunonnoe — KOMMyHHKALHOHIOE oGecnieuenne oOyueHns
Ilepeyens pexomenayembix  y4eOHBIX  H3IAHHIL, Hutepuer-pecypceos,
JOTIOJIHHTEJIBHOH JIHTEpaTyphI

OCHOBHBIE HCTOMHUKH:

l. @usnka (ans HeTexHMuecKuX cneumanbHocteit): yuebunk, Camoiinenko TLU.,
Ceprees A.B. Mocksa «[Ipocsemenuner». 2019,
2. COopruk 3agau u Borpocsl no (pusuke: yueb. mnocobue. Camoiinenko LY.,
Ceprees A.B. Mocksa «Ilpocsemienuey. 2019
3. ®uzuka 10 1. 5. Maxumwes b, b. byxosues H. H. Corckuii  Mocksa

«llpoceemenuer. 2019

4. ®usuka 11T 5. Maxuwes I'. SI. Maxuues Mocksa «[Tpocsenienne». 2019

5. COopuuk 3anauy no ¢usuke A. IL Preimkesuu [1. A. Peimkesnu Mocksa
«IIpoceerienune». 2019

,HDI'[{)IIHHTEHLHBIE HCTOYHHKHK:




| . DPuznka ans cpelHUX cHenHaibHBIX yueOnwix 3apegennit y. C. Jpanos I, JL
HKnanor Msparenscrso «Anssidey 2018 r.
2.3amaum u Bonpockl no ¢usnuke P. A. I'nagxosa A. JI. Kocopykos Msparenscreo
Dusmariur 2018.
HMuTepHeT-pecypebl:

|. Dnekrpounslii pecypc «EauHOe oOKHO JjocTyna K o 0OpazoBarelbHbIM
pecypcam». @opma joctyna: http://window.edu.ru

2, DnexkTpoHHBIH — pecype  «®enepanbHblii  LEeHTp  MH(OpPMaLHOHHO-
obpasoBartenbHBIX pecypcosy. Gopma jgoctyna: http:/feior.edu.ru

3. Epmnas kostekumst unposeix obpaszopatenbHbix pecypcos: http://school-

collection.edu.ru/

4. Karamor  yueOHukoB,  obopy/loBaHHsA,  9JMEKTPOHHBIX  PECYpCOB:
http://ndce.edu.ru
5. Lhttp://www.bookomania.ru/unhebniki-i-posobij

6. ru/wikipedia.org/wiki
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4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHUS
OBIEOBPA3OBATEJNBHOMU YYEBHOMK AUCHMILIAHBI
Kontposns u ouenka pesynbTaToR OCBOEHMS AWCHHIIMHBI OCYIIECTBIAETCS
penojasarelieM B MPOLEcce MpoBeieHus MPaKTHYECKUX 3aHATHH, TECTHPOBAHMS,
a TAKKe BBINOJHEHM OOydalomUMHCs MHIHBHAYAIBHBIX CAMOCTOSTENLHBIX

3a/IaHMi.

PesyinTarnt obyuenns

MopMLE W METOALL KOHTPOIS 11 OUEHKH Pe3yabTaATOR
oiyuenns

JlnanocTaBIe pe3yiLTATL 00y HeHn:

UYBCTBO  FOPAOCTH M YBEKEHHA K HCTOPHH K
AOCTIHEHHANM  OTEYECTBEHHON (puzHdeckoil Haykw;
fisneckn rpaMoTHOE NoBETEHHE B
npodeccHonankHol  geaTensHocTH W Beity  npu
obpauiennn ¢ npuBopaMu B yerpoiicreamu;
FOTOBHOCTE K NPOAOIKCHAK  oDpasoBaHin  u
NOBBIWIEHNA  KBanufukaund 8 H3BpaHHoil
npofieccHoransHoi  HeaTelsHoCTH W obnekTHEHDE
OCOIHAHNE POAN PHIHYECKHX KoMneTeHUHH B FroM;
YMEHHE HCNONLIORATE JOCTHMEHHA COBpEMEHHOI
thuzmueckoil naykn u pusHyeckuy Texuonoriil ay
NOBBIWCHHUS  CODCTBEHHOID  WHTENIEKTYANLHOI'D
paseurus B BeiBpaHHoll  npodeccHoHAIBHOI
OEATCHBHOCTH,

YMEHHC CAMOCTOATENBHO A00LIBATL HORLIE AN cebn
H3HMECKIE  SHANMS,  UCOONBIYA IR 3TOTO
NOCTYMHLIE HETOMHMEN HHDOPMAIIHIT;

YMEHHE BRICTPANBATE KOHCTPYKTHBHEIE
B3EHMOOTHOLICHHA B KOMAHIE N0 pelieHmo obiHx
Jaan;

YMECHHE  YOPaBIdATh  CROEH  NMO3HABATC/bHOF
ACATENLHOCTBED, POBOAHTL  CAMOOUEHKY YPOBHS
coOCTREHHOTO HHTEUICKTYAILHOMD PASBHTHA;

MeTanpeamernsie pesyanTaThl ofyqenin;

HCNOMBIOBAHWE PARTHMHEX BUUOE nosnapaTensHoli
NEATENIBHOCTH ANA  pelleHHs  (puindeckux sanad,
NPHMEHEHHE  OCHOBHBIX — MCTOAOR  MO3HAHHA
(HabmHnEHKA, OMHCAHNA, WIMEPEHIA,
IRCTEPHMEHTA) 1A HIYUSHHA PAsnn4iLIX CTOPOH
oxpymaouiedl aelicTenTeNBHOCTH;

HCMOMLIOBAHWE  OCHOBHBIX  HHTCHNEKTYANLHLIX
onepauuii: NoOCTANOBEH 3atads, (GopMyIHpPORAHKS
FHNOTE3,  AHanW3a W CHHTEe3d,  CpanHeHwHs,
obobienns, CHCTEMATHIALIIMN, BHIARAEHHA
NPHYHHHO-CASACTRBEHHBIX CBA3CH, NOMCKE dlanoros,
dopmyanposanin BBIBD/IDE nns Hiyuenus
PasandIEIX CTOPOH (IH3HYeCKNX 00LEKTOR, ABIeHM
" npoLecco, ¢ KOTOPLIME  BOIHMK#ET
HEODXOIHMOCTE CTANKHBATLCA B NpOfeccnoHantHoil
cepe;

YMEHHE reHepHPOBATL HAEH W ONPEENATE CPEaCTRa,
HEOBXODANMBIE 118 HX PEA2ALII,

YMEHHE WCMONLIOBATE PATIHYHBIE HCTOMHHKH LT
nofyuennn (huinieckoii HHPOPMALINMK, OLEHNBATE ce
_.[I_GCTGBEPH(!CTI:-;

YMEHHE dHANN3HPOBATD i NpelcTARIATE

I.Bxoanoii kouTpoas 3Hannii obyyaolmxea 3a kype

OCHOBHOMD 00mero odpaloBaHna npenMeTa QuInKn;

BLIARIEHIE MOTHBALMH K H3YYEHHIO THCIHMIHHE «nankay

2, Texywmii xouTpons 8 dopme:

—  Tectupopanne cpeza 3Hanril no Temam pazienos
AMCIHTITHHEL,

= BamnuTa npakTHieckny pador,

— Tlpomepra aomamumx pador,

—  Ilposepra oTvera no npoaenanucii BHeayIHTOPHOI
caMocToATeNBHOH padoTe.

3. Pybesunlii koHTpouIb B thopye konTponsHoii paboTel,

4, [MpomencyTounaa aTrectanng B opme

autpihepenpoBaHHoTo 3a48TA
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HHPOPMALIIG B PATTHIHEIX BHIAX;

= ymeHHe nyGIMMHO  NPENCTARINTE  PEIYIBTATL
coDCTBEHNOND  WCCNEAORAHMA, BECTH  AMCKYCCHM,
AOCTYIHO W FAPMOHWMHO COUCTAN COUCPHAHHE W
hopmm npencTarnaemol nHQoOpMaLn;

[peamertbie pesyiinTaTul obyvenun:

chopMUpOBAHHOCTE NpedcTasaeHnii o poin i MecTe
3kl B compeMeHHON HayuHoll kapruHe Mupa;
nouuManne guimieckoll cywnocrn nafmogaeMeix
o BeenewHoll  sunewuil, ponn  (e3uKM B
(hopMHpOBAHHY  KpYrozopa W (YHKUHOHAIBHOI
rPaMoTHOCTH MENOREKA IUIA PEMLEHI NPAKTHIECKIN

INAM;
—  BAAJEHHE  OCHOBONONATAIOWHMK  (hisiyccrumn
NOHATHAMY,  3AKOHOMEPHOCTIMI,  3AKOHAMH 0

TEOPHAMM, YBEPEHHOE HCHONL30BAHNE (irinueckoil
TEPMHHONOTHH M CHMBOIIKIL
~  BAAAEHHE  OCHOBHBIMI — METOIAMH  HAYMHOIO

NO3HANMKA, HETIONB3YEMBIMH B pranke:
HabnoaeHmeM, ONUCAHHEM, HIMEPCHUEN,
IKCNEPHMEHTOM;

~  ymendn oOpabarsiBaTh PEIVALTATHL  HIMEpeHHil,
OBHAPYMHBATL IABHCHMOCTE MEKLY (PIBHMECKHME
BENHYHHAME, ODBACHATE MONYUEHHBIE PEIYIBTATEL |
AENATH BHBO/LL,

= copMHPOBANHOCTL YMEHHS pPelaTs (puIneckie
TA0A4HH;

—  clhopMIpoBAHHOCTL YMEHHA NPUMEHATE
NOJYYEHHHE 3HAHMA 1A oDBACHEHHA  YCIoBmi
npoTekaHds  (usHYecknx  Asdenuii B npupone,
npoeccoHanbHOl  cepe M A NPUHATHA
HPAKTHYECKHN PeileHiii B noscenie ol kuzHi;

—  cpOpMHPOBAHHOCTE  CODCTBEHHON  nosuuum  no
OTHOHIEHHIO K dpsmeckoli  wHpopsaimm,
noAy4aeMoil 13 PATHLIX HCTOMHHKOR.
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