MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJEPALIAUA

MunucrepcrBo oopaszosanus Kysdacca

AavmuHucTpauus ropoaa Kemeposo

MBOY «I'mmuazus Ne 71» («Pagyra»)

PACCMOTPEHO

Ha 3aCCJaHNNn
[eaarortdcCKoro COBC€ra

ITpotoxos Nel
oT «30» aBrycra 2023 1.

COI'NTACOBAHO YTBEPXJIEHO

BOPMCOBA g;ﬁ%c;gosj‘(\)wcom tonua
3aM. UPEKTOpa IO JUPCKIOP \onpug  ooimudnsisesson
YBP BUKTOPOBHA iy’

10.B. bopucoga
oT «31» aBrycra 2023 1.

E.B. KpaBnoBa
oT «31» aBrycra 2023 1.

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «®@usuka. Yriay0JaeHHbI YPOBEHb)

s ooygaromuxcs 10-11 kimaccos

Kemeposo 2023



COJIEPKAHUE

TTOSICHUTEIIBHAST BATIFICKA «.cevnneeeeneeeeeeeeeeeeeeeee e et e eeeeeeeeeee et e ee e e aeeeeaneeeanaeeeneeesnneeeenaaae 3
COTEPHKAHUE OOYUCHHUST ....eeeeuerreeenerrreennrrreanssaeaassaeesssseessssssesasssseessssseessssseeeessseessssnseeeans 8
JIO KITACC ettt et e e e e e e e e e e e e e e e e e e e e e e e e e e neaaaaaan 8
L1 KITACC ettt e e e e e et e e et e e e aanas 19

[Inanupyemsble pe3yabTaThl OCBOEHUS MTPOrpaMMBbI 10 (PU3UKE HA YPOBHE CPETHETO

OOIIIETO OOPABOBAHUST ..eecvvveeeerieeeerereeeessreeeassseeeesssseeesssseesassssesessseesssssssessssesesssseeessssees 29
JINYHOCTHBIC PE3YIIBTATDI ..ceeeuevvvreeeesauenrreeeenaserereesesansaeeeessssssreeesssnsssseeessssnsssseeesensssees 29
METANPEAMETHBIE PEBYITBTATDBL.c..eeeeeruurrreeeerrnnrreeeeesssnnreeeesanssseeesssssnseseessnsssseeeesssnnnses 30
TTPEIMETHBIC PEBYIIBTATBI ....vvvvreeeeauerrreeeeeniurereeeeanssreeessssnseressssssssseessssnsssseeesenssnnseees 33
TeMaTHUECKOE TUTAHMPOBAHIE. ......eeeeusnrreeessrresessseesassseesassssessssssessssssssessnsssssssssesssnsnesens 39
L0 KITACC wveeuttieitie ettt ettt ettt et et e et e e etbe et e et e e et eeeasbe e bt e eseeesnbeeenneeannseeenaeeas 39
I 0 2T OO U PP PP PP PPRRPPPRPPR 61

Pabouyas nmporpamma no yueoHoMy npeamMety «Dusukay (yriayonéHHbIH YPOBEHB)
(mpenmetHas 06macTh «EcTeCTBEHHO-HAYYHBIEC MPEAMETHD») BKIIOUAET MOSICHUTEIIBHYIO
3aMHCKYy, coiepKaHne 00yUeHHsI, INTAHUPYEMbIC PE3YJIbTaThl OCBOCHUS MPOTPAMMBI 110
dusnKe, TeMaTHYECKOE MJIAHUPOBAHHE.

[TosicHuTeNbHAS 3aNTMCKA OTpaXKaeT OOIINE TSN U 3a/1a4d (PU3UKH, XapaKTEPUCTHKY
MICUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YUEHHUI0 00yUYaIOIMUMHUCS, MECTO B CTPYKTYpE
y4eOHOTO TIlaHa, a TakKXKe IMOAXOABl K OTOOpY CoAepX aHUs, K OIPEIACIICHUIO
TUTAHUPYEMBIX PE3YIIHTATOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJAEpXKATECNbHBIE JIUHUW, KOTOPHIC
MpeIaratoTcsl JUIsl 00S3aTENIPHOTO M3YUYEHUSI B KaXKJIOM KJIacC€ Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHusl.

[InanupyemMble pe3yiabTaThl OCBOCHHSI MPOTPaMMBI MO (U3HKE BKIIOYAIOT
JUYHOCTHBIC, METaIllpeJMETHBIC PE3yJdbTaThl 3a BECh MEPUOJ OOYUYEHHUS Ha YPOBHE
cpemHero obmero oOpa3oBaHus, a TAKKe MPEIMETHBIE TOCTIKCHUS 00yJaronierocs 3a
KaXXIbIM TOJ1 O0y4YCHUS.



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3MKe Ha YpOBHE CpeAHEro oduiero oopazoBanus pazpaboraHa Ha
OCHOBE MOJI0KEHUI U TpeOOBaHMI K pe3yIbTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHON
nporpaMmbl, nipeactaBiieHHbIXx B DI'OC COOQO, a takxke ¢ yuétoM (peaepanbHON paboueit
nporpaMMbl BoctiuTanus 1 KoHuenimu npenoaBanust yaeoHoro npeamera «Ou3ukay B
oOpa3oBaTenbHBIX OpraHu3anusax Poccuiickoit deneparuu, peamu3yrolInX OCHOBHBIS
o0Opa3oBaTeIbHbIC IPOTPAMMBI.

[Iporpamma mo Qu3uke ompenenseT 00sg3aTelbHOC MPEAMETHOE COJIepKaHUE,
YCTAaHABJIMBACT PEKOMCHIYEMYIO IIOCIICIOBATEILHOCTh HM3YYCHHS TEM U DPa3zciioB
y4eOHOTro mpeaMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBA3CH, JTOTUKH
y4eOHOTro Ipoliecca, BO3pacTHBIX 0COOCHHOCTEH oOyuatomuxcs. [Iporpamma no dusuke
na€T MpeJCTaBICHUE O LEJAX, COACPKaHNH, 00IIeH CTpaTerui 00yUeHHUs, BOCITUTAHUS U
pa3BHUTHs O0YYAOIIUXCS CPEJACTBAMH ydeOHOro mpeamera «Puzukay Ha yrryOJIEHHOM
ypOBHE.

N3yuyenune Kypca Gu3MKH yriayO0JaEHHOTO YPOBHSI MO3BOJISET PEaln30BaTh 3a/1auu
npodeCCUOHATBHON OPUEHTAIINH, HAMPABICHO Ha CO3JaHUE YCIOBUN JUIS TIPOSBICHHUS
CBOMX WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)XIbIM OO0ydJarolumcs,
KOTOpbIE  HEOOXOAMMBI  JUIsl  TMPOJOJDKEHUS  00pa3oBaHUS B OpraHU3alUsX
NpodeCCHOHATHBOTO  O00pa3oBaHHWS IO  Pa3IMYHBIM  (PU3UKO-TEXHUYECKHM U
WH)KEHEPHBIM CIICIIHATBLHOCTSIM.

B mporpamme mo ¢Qu3uke OmMpeAeNsroTCS TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHUS
Kypca (¢U3MKM Ha YpPOBHE CpeaHero oOmero o0pa3oBaHUs: JIMYHOCTHBHIE,
METaInpeaAMETHBIC, TpeIMeTHBIC (Ha yrTyOJIEHHOM ypoBHE). HayuHO-MeToH0I0rnIecKoi
OCHOBOM 7151 pa3paOOTKH TPEOOBAHMI K TMYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM
pe3ynbrataM OoOyYarolIMXCs, OCBOMBIINX MPOrpaMMmy Mo (pu3uMKe Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHus Ha YIUIYOJIEHHOM YPOBHE, SIBISIETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOJIXO/I.

[Iporpamma mo ¢u3HKe BKIIOYAET: IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca

¢u3nKu Ha YriIyOJIEHHOM YPOBHE, B TOM
qHCIIe TPEAMETHBIC PE3YNIBTATHI TIO TO/IaM O0YUYEHUS; COACpIKaHNE

yaeOHoro npeamera «du3nka» mo rogam 00ydeHHUS;

TEMATUYECKOE TUIAHUPOBAHUE TI0 TOJIaM OO0yJICHUSI.

[Tporpamma 1o Gu3HKe UMEeT MPUMEPHBINA XapaKTep U MOXKET OBITh HCIIOIH30BaHA
YAUTETSIMA (DU3UKH 1711 COCTABJICHHUSI CBOUX PabOYHX MPOrpamM.

[Iporpamma 1o (u3uKe HE CKOBBIBACT TBOPYECKYIO WHHUIIMATHUBY YUYUTEICH W
MPEIOCTABISIET BO3MOKHOCTH ISl PeTU3aIliy PAa3TUIHBIX METOAMYCCKUX TIOJIXO/I0OB K
mpernojaBannio  (U3NKKH Ha YOIYOJIEHHOM YpOBHE TIPH  YCIOBUU COXpaHEHUS
00s13aTEIPHON YaCTH COJIEPIKaHUS Kypca.



dus3nka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOJbI, BHICTYMAas B KaueCTBE
yueOHOro MpeAMeTa B HIKOJIC, BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHHUA 00
okpyxatomeM wmupe. llkonbHbI Kypc GHU3MKM — CHCTEMOOOpa3ylmMid A
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBbKY (PU3UUYECKUE 3aKOHBI JIeXKAT B
OCHOBE TIPOLIECCOB M SIBICHHUM, H3ydyaeMblX XUMHUEW, Ouosorueu, ¢uznueckon
reorpadueii u actpoHomueil. Vcmonp3oBaHue M aKTUBHOE NMpPUMEHEHHUE (HHU3MUECKHUX
3HAHUM OMPENENNIIo XapakTep U OypHOE pa3BUTUE PA3HOOOPA3HBIX TEXHOJIOTUM B cepe
DHEPreTHKH, TPAHCIOpPTa, OCBOCHHUS KOCMOCA, TOJYYEHHs HOBBIX MaTepHUaloB  C
3aJJaHHBIMU CBOMCTBaMU. V3yueHne pU3nKu BHOCUT OCHOBHOH BKIIaJ] B pOpMUpOBaHUE
€CTeCTBEHHO-HAYYHON KapTHHBI MHUpa oOydJaromerocs, B (QOpMHUpOBaHHE YMEHUI
NPUMEHSTh HAyYHBIA METO]] TIO3HAHMS MPH BBHITOJHEHUU UMH YI€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢pu3uku Ha ypoBHE CpeJHETo O0IIero 00pa3oBaHUs MOJIOKEH P
UJIeH, KOTOPBIE MOXKHO pPacCMAaTPUBATh KaK MPUHIIMITBI €T0 TIOCTPOSHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPXHUT MaTephall M3 BCEX pa3leloB (DU3UKU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOU (PU3HKH.

Hoesn 2enepanuzayuu. B cooTBEeTCTBUY C HEll MaTepual Kypca PU3MKu 00beAMHEH
BOKpYr ¢usumyeckux Teopuil. Beaymmum B Kypce sBusieTcs (QopMUpOBaHUE
NPEeJICTaBIICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U TOJIE.

Hoesn cymanumapuzayuu. EE peanuzamus TMpeanoyiaracT HCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIecTBa, a TaKKe C MHPOBO33PEHUYCCKUMH, HPABCTBCHHBIMH U
AKOJIOTUYECKUMH MPOOIEMaMHU.

Hoea npuxnaonoui nanpasnennocmu. Kypc ¢dusuku yriayOoJIEHHOTO YpOBHS
PEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHMX M TEXHOJIOTMYECKHUX
MPUJIOKEHUM M3YYEHHBIX TEOPUHM U 3aKOHOB. [Ipu 3TOM paccmaTpuBaroTCs Ha YPOBHE
oOIUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesa rkonozuzayuu peain3zyeTcs MOCPEACTBOM BBEJACHUS AJIEMEHTOB CONEPKAHUS,
MOCBSIIEHHBIX JKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI  C
pPa3BUTHEM TEXHWKHA M TEXHOJOTHH, a Takke OOCYXICHHUS MpOoOJeM paliOHAIBHOTO
MIPUPOOTIONB30BAHUS U SKOJIOTHIECKON O€30MacHOCTH.

OcBoeHue conepKaHUs TPOrpaMMbl MO (HU3UKE TODKHO OBITH MOCTPOCHO HA
MPUHIMIAX CHUCTEMHO-ACSATENIPHOCTHOTO moaxona. [ns ¢usuku peamusarus 3THX
MPUHIMIIOB 0a3upyeTcs Ha MCIOJIb30BAHUHM CAMOCTOSITEILHOTO JKCIIEPUMEHTA Kak
MOCTOSIHHO JielcTBYoIero (akropa yueobHoro npouecca. st yriyoJI€HHOTO ypOBHS —
3TO CHUCTEMA CaMOCTOSATEIBHOIO YYEHHUUYECKOrO JKCIEPUMEHTa, BKIIIOYAIOLIErO
(pOHTAJIbHBIE YYEHUUYECKUE OMBITHI MPU U3YyUYEHHH HOBOTO MaTepuala, JabopaTOpHbIE
paboTsl M paboThl mpakTUkyma. [Ipm 3TOM BO3MOXHBI JiBa crnoco0a peanu3anuu
dbu3nveckoro npakTukyma. B mepBoMm ciydae mpakTUKyM MPOBOAUTCS Ju00 B KoHIE 10
u 11 kmaccoB, 1u00 Mocae NEPBOrO U BTOPOTO MOITYTOAUN B KaXKOM U3 3TUX KJIACCOB.
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Bropoii crioco6 — 3To uHTErpanus paboT NpakTUKyMa B CUCTEMY J1abOpaTOPHBIX padoT,
KOTOpbIE MPOBOAATCS B Mpouecce u3ydeHus pasnena (remsl). [Ipu 3ToM nmox paboramu
NPaKTHKyMa MOHUMAETCA CaMOCTOSITENIbHOE HCCIEAOBaHUE, KOTOPOE MPOBOIUTCS IO
PYKOBOJCTBY CBEPHYTOT0, 0000MIEHHOTO BH1a O€3 MOMIAarOBO HHCTPYKIIUH.

B nporpamme mo ¢usuke cucremMa y4eHHYECKOTO HKCIEPUMEHTA, J1abOpaTOpHBIX
paboT M TMpaKTHKyMa MpeICTaBlICHAa €IWHBIM TepeyHeM. BBIOop TemMaTWKH Al STHX
BUJOB  YYCHHYECKUX  MPAKTHYECKHX  pabOT  OCYIIECTBISETCS  yYaCTHHKAMHU
00pa3oBaTeIbHOrO MpOIEcca UCXOAsl U3 0COOEHHOCTEH MOYPOYHOIO MIAHUPOBAHMS U
ocHanieHust kabuHeta pusuku. [Ipu sToM obecreunBaeTCsl OBIAICHUE 00YUIAIOIIMHUCS
YMEHUSIMHU TIPOBOJIUTH MPSIMbIE M KOCBEHHBIC M3MEPECHHUS, UCCIIEAOBAHUS 3aBUCUMOCTEH
(GU3NIECKNX BEJIMYHH U TIOCTAHOBKY OTBITOB TI0 TPOBEPKE MPEIOKECHHBIX THIIOTE3.

Bonbiioe BHUMaHuE yACISICTCS PEIICHUIO PACUETHRIX U KAUeCTBCHHBIX 3a1a4. [lpu
3TOM I pacu€THBIX 3aJ1ay MPUOPUTETOM SIBIISIOTCS 3aJ1a4M C SIBHO 3aJJaHHOW W HESBHO
3aJIaHHON (PU3MYECKOH MOJICIbIO, MO3BOJIIOIIME MPUMEHATh HM3YyYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeiia Kypca, Tak U HHTETPUPYS IPUMCHEHUE 3HAHUM
U3 pasHbIX pa3feioB. [ KayeCTBEHHBIX 3aJiad NMPHOPUTETOM SBIISIOTCS 3aJaHUs Ha
o0BsICHEHHE/TIpE/ICKa3aHUue TMPOTeKaHUsl (U3MUECKUX SBJICHUH U TPOLECCOB B
OKpyXaroleni >KU3HU, TpeOyrome BbIOOpa (HU3MYECKON MOJenu ISl CHUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBetrctBun ¢ TpeboBanusmu PI'OC COO k MarepuaabHO-TEXHUYECKOMY
oOecrieueHuIo0 y4eOHOro mporecca Kypc (GU3UKU yrayOJE€HHOTO YpOBHA Ha YpPOBHE
CpeaHero o01Iero 00pa3oBaHus TOHKEH U3YYaThCs B YCIOBUSX MPEIMETHOTO KaOHWHEeTA.
B kabunere u3uku H0IKHO OBITH HEOOXOIUMOE Ja0OpaTOpHOE OOOpPYAOBAHUE IS
BBITIOJTHEHUS YKa3aHHBIX B IporpamMme 1o (GU3NKe yYeHUYECKUX OIMBITOB, 1a00paTOPHBIX
paboT u pabOT MpaKTUKyMa, a TaKXKe IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHcTpanmonHoe obopyaoBaHue (GpopMupyercs B COOTBETCTBUU C MPUHITUTIOM
MUHUAMAJIBHON JTOCTATOYHOCTH W OOECNEYMBACT IMOCTAHOBKY TIEPEYUCICHHBIX B
mporpaMme Mo (U3UKE KITIOYEBBIX JEMOHCTpAIMi IS WCCIENOBAHUS W3Y4aeMBIX
SIBJICHUN M TPOIIECCOB, YMIUPHUIECCKUX U (PyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHHUUECKHUX
MIPUMEHECHUM.

JlaGopaTtopHoe oOOpydOBaHHME JJII YYCHHUYSCKHUX  IPAKTHYSCKUX  PadoT
dbopmMupyeTcst B BHJIe TEMATHIECKUX KOMILIEKTOB W 00ECIIEUYMBACTCS B PACcUETE OJTHOTO
KOMITJIEKTa Ha JBYX OOydYarommXxcsa. TeMaTHueckne KOMIUIEKTH J1abopaTOPHOTO
000pyAOBaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM HCIIOJIh30BaHIH aHAJIOTOBBIX
1 U(pPOBEIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX W3MEPUTEIBHBIX CHCTEM B BHIIC
uupoBbIX TabopaTOpHil.

OCHOBHBIMU LIENSIMH  U3y4eHUS (U3UKHM B OO0IEeM OOpa30oBaHUU SIBIISIOTCA:

dbopMupoBaHUE MHTEPECA U CTPEMIICHHSI O0yUJAIOIMNUXCS K HAYYHOMY U3YUCHHUIO

MPUPOJIbI, PA3BUTHE HX HUHTEIUIEKTYaJIbHBIX M TBOPUECKHUX CIOCOOHOCTEW; pa3BUTHE
MpEeACTaBICHUN 0 HAYYHOM METO/ie To3HAHUS U (OPMUPOBAHUE



HCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPYXKAIOIIUM SIBIICHUSIM; (DOPMUPOBAHUE HAYYHOTO

MHUPOBO33pPEHUS KAK pPe3yJIbTaTa U3YyUEHHUSI OCHOB
CTpOEHUs MaTepuu U (PYyHIAMEHTAJIbHBIX 3aKOHOB (PU3HMKHU; (HOPMHUPOBAHHE YMEHUU

OOBSICHSITh SIBJICHUS C UCIIOIB30BaHUEM (DU3UUECKUX
3HaHUMW U HAy4YHBIX JI0KAa3aTEIbCTB; (DOPMUPOBAHUE MPEICTABICHUN O POJIU (HU3UKU IS

Pa3BHUTHSI IPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU M TEXHOJOTH; pa3BUTUE MPEJCTABICHUM O BO3MOXKHBIX
chepax Oyaymed mnpodecCuoHANbHON JESITENIBHOCTU, CBSA3aHHBIX C  (PU3HKOMH,
NOJIFOTOBKA K JaJbHEHIIEMy O0y4eHHIO B TOM HalpaBJICHUU.

JocTkeHne 3TUX LeJed obecrieurBaeTCsl pelIeHUuEeM CIeAYIOIMX 3aJad B
npolecce M3ydeHus Kypca (QU3MKM Ha YPOBHE CpeIHero oOIero oOpa3oBaHUSA:
OpUOOPETEeHHE CUCTEMbl 3HAHMM 00 OOUMX (DU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIOUAs MEXaHHUKY, MOJICKYJISIPHYIO (PU3HUKY, DJICKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U 37IeMEHTHI acTpou3uKu; GopMHUPOBAHNE YMEHUM PUMEHSATh TEOPETUUECKUE
3HAHUS JJIs1 OOBbSICHEHUS
(Gu3HUECKUX SBICHUW B TPUPOJAE W JUIA TNPUHATHS TPAKTUYCCKUX pEHICHUH B
MOBCEIHEBHOM U3HU; OCBOCHHE CITIOCOO0B PELIECHUS PAa3IMYHBIX 33]1a4 C SIBHO 33a/IaHHON
buzndeckon
MOJIENBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOSATEIbLHOE CO3/1aHne (PU3NYECKO MOJIeNH,
aJIeKBaTHOM yCIIOBUSIM 3314, B TOM YHCIIE 3a]1a4 HH)KEHEPHOTO XapaKkTepa;
NOHUMaHHe (PU3NYECKUX OCHOB U NMPUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TMPOIIECCOB, HMX BIMSHUS Ha OKPYXKAIOUIYyI0 Cpeay; OBIIaJeHUE

METOJIaMH CaMOCTOSITEJIbHOTO TJIAHUPOBAHUS U TIPOBEICHUS
(du3MUeCKNX HKCIIEPUMEHTOB, aHAJIM3a M MHTEPHpETAlu UHPOpPMAIMU, ONpEeaeICHUS
JIOCTOBEPHOCTH TIOJYYEHHOTO pe3yjibTaTa; CO3[aHWE YCIOBUU ISl PA3BUTHS yMEHUU
MPOEKTHO-UCCIEN0BATENBCKOM,

TBOPUECKOW JEATEIHHOCTH;,  pa3BUTHE HHTEpeca K cdepam mpodeccrnoHaIbHON

JIEATSIIbHOCTH, CBSI3aHHOM
¢ GU3HUKOA.

B cootBetrcTBUM ¢ TpeboBanusimu @I'OC COO yrinyOn€éHHbI YpOBEHb U3Y4YeHUS
yaeOHoro npeamera «Pu3nKa» Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus BEIOUpaETCs
OOy4YarOMMMHUCS, TUIAHUPYIOIIMMH TPOJAOIKEHHE 00pa3oBaHUS MO CIEIHUATBHOCTIM
(M3UKO-TEXHUICCKOTO TPODHIIS.

OO6uiee 4McIO 4YacoB, PEKOMEHJIOBAHHBIX I M3y4eHUs (u3uKu (yriayOJeHHbBIN
ypoBeHb) — 340 wacoB: B 10 knacce — 170 gacoB (5 wacoB B Hemento), B 11 xmacce — 170
4acoB (5 4acoB B HEJZIEIIIO).

[Ipennmaraemsrii B mporpaMme Mo (pu3uke nmepevueHb 1a00paTOPHBIX U MPAKTUUECKIX
paboT ABIISIETCS. PEKOMEHIOBAHHBIM, YUUTENb JIeJIaeT BEIOOP MPOBEACHUS J1a0OPaTOPHBIX
paboT U ONBITOB C YYETOM MHIMBHIYAIbHBIX OCOOEHHOCTEN 00yUaroIuXCsl.



B mporpamMMe mo ¢u3MKe KakIOro Kiacca IMpeajaraercss pe3epB BpEMEHH,
OTBOJUMBIN Ha BapUATUBHYIO YacTh MPOTPaMMBI, COJEPKaHUE KOTOPO (hopMUpYyeTCs
y4acTHUKaMu oOpa3oBatelbHOro mnpoinecca. Jlrobas pabouas mnporpamma JoKHA
MOJIHOCTBIO BKJTIOYATh B CE0S CoMlep KaHKe TaHHOM MpOorpaMMBI TI0 (pU3HKe.



COIEPKXAHUE OBYYEHUA

10 KJIACC Pa3zgea 1. Hayunbiii MeTO O3HAHUA PUPOALI

®uznka — (QyHgamMeHTanbHas Hayka o mpupoje. HayuHblii mMeTon mo3HaHus U
METO/Ibl UCCIIeI0BAaHUS (PU3NYECKUX SIBJICHUM.

OKCHepUMEHT U Teopus B Mpolecce MNo3HaHus npupoabl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus (U3WYECKUX BEJIUYMH (aHAJIOroBble ©  LU(POBBIC
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHui puanyeckux BeTUUUH (A0COMIOTHASI U OTHOCUTEIIbHASA ).

MopenupoBanue (U3MUYECKUX SBJICHUW U TMpoleccoB (MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, UICANIbHAS KUIKOCTh, U/I€aJIbHBIN ra3, TOUEUHbIH 3apsiy).
['unore3a. ®u3nyeckuii 3aK0H, TPAHULIBI €r0 MpUMEeHUMOCTH. Pu3nueckas Teopusl.

Ponb 1 MmecTo Ppu3uku B GOpMUPOBAHUHN COBPEMEHHON HayYHOU KapTUHBI MUpa, B
NPaKTUYECKOMN NEeSTEIbHOCTH JTHOAEH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, npaKkmuKym

N3mepenue cuiibl TOKa U HANPSHDKEHUS B LENU MOCTOSHHOTO TOKA P MOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1HdpoBoi naboparopueir mno ¢usmuke. IIpumepsl u3zMepeHus
(du3MUecKrX BETUYUH MPU MOMOIIHU KOMIBIOTEPHBIX AATUUKOB.

Pasznen 2. Mexauuka Tema
1. Kunemamuka

Mexanunueckoe aBimxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTr 0 ABMKeHUA. CrucTteMa
OTCYETA.

[Ipsimast m oOpaTHas 3a1la4yl MEXaHUKHU.

Pannyc-BekTop MatepuasbHOW TOUKH, €r0 MPOEKIIMU Ha OCU CUCTEMBI KOOPAUHAT.
Tpaekropus.

[lepemenienne, CKOPOCTh (CpeIHsIsI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepuajbHOW TOYKH, HMX NPOEKIMH Ha OCH CHCTeMbl KoopauHaT. CrokeHue
MIEPEMENIEHHUN U CI0KEHNUE CKOPOCTEM.

PaBHOMEpHOE W pPAaBHOYCKOPEHHOE MPSIMOJMHEHMHOE ABUKEHUE. 3aBHUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS W MYTH MaTepuajibHOW TOYKH OT BPEMEHHM U HX
rpaduxu.

CBobomHOe mazeHue. YCKOpeHHe CBOOOAHOTO majaeHus. JIBWKeHwe Tena,
OpOLIEHHOTO MO/ YTJI0OM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepuaIbHONW TOYKH OT BPEMEHU U UX rpaduku.

KpuposmmueitHoe nBukeHue. JBrkeHrue MaTepUaIbHOM TOYKH IO OKPY>KHOCTH.



VYrinoBas u nuHeiiHas ckopocTh. [lepuoa u yactora oOpanienus. LlenTpocTpemMurtenbHoe
(HOpManbHOE), KacaTeabHOE (TAaHT€HIMAIBbHOE) M MOJHOE YCKOpPEHHE MaTepuaabHON
TOYKHU.

TexHudeckne ycTpoHCTBa U TEXHOJIOTUYECKUE MPOLECCHI: CIUAOMETD, ABUKEHUE
CHapsI/10B, LIETIHbIE, IIecTepEHYAThIe U PeMEHHBIE NTEpeIaun, CKOPOCTHBIE JIU(THI.

Jlemoncmpayuu
Mogenb cucrtembl OTCUETA, WIUIIOCTpAlMd KHUHEMATHYECKUX XAPAKTEPUCTUK
JIBHKCHUSL.

Cnioco0sbI uccie10BaHus IBHKCHUH.

Nnntoctpanus npenesibHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.
[IpeobpazoBaHue NBMXKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nBvkeHHsl Tesa, OpOIIEHHOTO TMOJA YIJIOM K TOPHU3OHTY U
TOPU30HTAIIBHO.

Hamnpapiienre CKOpoCcTH IpH IBUKEHUHU 110 OKPYKHOCTH.
[IpeoGpazoBaHue yriaoBO CKOPOCTH B PEIYKTOPE.

CpaBHeHuUe MyTel, TpaeKTOPUH, CKOPOCTEH JIBUKEHUS OJHOTO M TOTO K€ Tela B
pa3HbIX CHUCTEMaX OTCUETA.

Yyuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, npaKmuxym

N3ydeHre HEPaBHOMEPHOTO JABMIKEHHS C UEIbI0 ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue ycKopeHHs MpU MPSIMOJIUHEHMHOM PAaBHOYCKOPEHHOM JBUKEHUU TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKECHUHU.

W3mepenne yckopeHHs CBOOOJHOTO TajeHUs (PEKOMEHIIOBAHO HCIIOIh30BAaHUE
udpoBoii TabopaTopun).

N3yuenue nBuKeHUs Tena, OPOIIEHHOTO TOPU30HTAIbHO. [IpoBepka rumoressl o
MPSAMOM MPOMOPUUOHAIBHON 3aBUCMMOCTH MEXIY HAJbHOCTHIO MOJIETA U HAYaJbHOU
CKOPOCTBIO TeJa.

N3ydenne nBuKEHHS Tea MO OKPYKHOCTH € MOCTOSHHOM IO MOJYJIIO0 CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH TIepUoAa OOpamieHnss KOHMYECKOT0 MasiTHAKA OT €ro

napameTpoB. Tema 2. /lunamuka

ITepBriit  3akoH Hproorona. HWMuepumanbHbie cucTteMbl oTcu€Tta. [IpuHnOmMn
oTHocuTenbHOCTH ['anunes. HeuHepumanbHble CUCTEMBI OTCYETa (OMpeEClICHHUE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUMI Cynepno3uuuu CHil.

Bropoii 3akoH HproTOHA 111 MaTepraIbHON TOYKH.



Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHs. DKBHBAJICHTHOCTb I'PaBUTALIMOHHOW M MHEPTHOM
MAacCCBl.

Cuna TsxecTH. 3aBUCUMOCTh YCKOPEHHMsI CBOOOAHOTO MaI€HUS OT BBICOTHI HAJl
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [IBuxKeHnEe HEOECHBIX Tell U UX
cyTHUKOB. 3akoHbl Kemepa. [lepBas kocmuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKYIIETOCA C YCKOPEHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuna TPEHHSI CKOJIbKEHUS U CUJIa TPEHUS MOKOS.
Koaddunment tpenns. Cuiia COnpoTUBIICHUS TPU IBUYKEHUH Tella B )KUJKOCTH UJTU rase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOT'O JBUKEHHUS.

Hasnenune. I'mapocratnueckoe aasnenue. Cuna Apxumena.

TexHuueckne ycTporcTBa U TEXHOJIOTMYECKHUE MMPOLECCHI: MOIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
HaGmtonenue nBuKEHUS TeJl B WHEPIMAIBHBIX M HEWHEPIMATbHBIX CHUCTEMaXx
OTCYETA.

HpI/IHHI/Il'[ OTHOCUTCIIbHOCTH.
Kauenue ABYX MUWJIMHAPOB WJIN IIAPOB pasHoﬁ MacCChbl C OINMHAKOBBIM YCKOPCHUCM
OTHOCHUTCJIIBHO HGI/IHepHHaHLHOﬁ CHUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEHCTBYIOIIEH MPUIOKEHHBIX K TENy CWJI C IMPOU3BEIECHUEM
MAaccChl TeJla Ha €r0 YCKOPEHUE B MHEPIUAIBHON CUCTEME OTCUETa.

PaBeHCTBO cUJl, BO3HUKAIOIIMX B PE3YJILTATE B3aUMOJICUCTBUSI TE.
N3mepenne Macc no B3auMOAEHUCTBUIO.

HesecomMmocTs.

Bec tena nipu yCKOpeHHOM NOABEME U MAJICHUMU.

LlenTpOoOeKHBIE MEXAHU3MBI.

CpaBHeHI/Ie CUJI TPCHHUA IIOKOA, KAYCHUA U CKOJIbKCHUA.

Yuenuueckuii sxcnepumenm, iabopamoprbsie pabomul, NPAKMUKYM

N3mepenue paBHOAEHUCTBYIOMIEH CHJI MpPU JIBHXKEHMM OpycKa IO HaKJIOHHOM
MJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3ABUCUMOCTHA BPEMEHH JIBHXKEHUSI OpyCcKa MO HAKIOHHOM
MJIOCKOCTHU Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCCHhl.

UccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HHMKAIONIMX B MPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalyH.

N3yueHne NBM>KEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOU uepes3 JErKuit
0JIOK.

N3mepenue ko3dduiirieHTa TpeHUS MO BEIUYUMHE YII0BOro KodhduiueHrta
3aBucuMocTH Frp(N).
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HccnenoBanne ABMxKEHUS Opycka MO HAKJIOHHOW IUIOCKOCTU C MEPEMEHHBIM
K03 (PULIEHTOM TPEHUS.

N3ydeHne nBUKEHUS IPy3a HA BAILY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE ABUKEHUE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamieHus. Ilmedo cuibl. CroxkeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teiry. LleHTp TskecTH Tena.

VYcnoBust paBHOBECHs TBEPIOTO Tea.

YcroitunBoe, HeycTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.
TexHuueckre yCTpOWCTBA M TEXHOJIOTMYECKHME TMPOLECChl:  KPOHILITEHH,
CTPOUTENbHBINA KpaH, peléTyaThie KOHCTPYKLHUU.

Jlemoncmpayuu

YcnoBus paBHOBecUs. Buibl
paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, npaKkmuxym
HccnenoBanue ycaoBuid paBHOBECHUS TBEPIOrO TENa, UMEIOIIET0 OCh BPAICHUSI.
KoHcTpynpoBaHre KpOHIITEWHOB U pacU€T CHJI YIPYTOCTH.
N3yueHne ycTOMYMBOCTU TBEPIOIO TEJA, UMEIOUIETO IUIOMIaAb OTOPHI.

Tema 4. 3axkonvt coxpanenus 6 MexaHukK

Nmnynbc mMatepuanbHOW TOYKH, CUCTEMBI MaTe€pUAIbHBIX TOYeK. LleHTp Mmacc
CUCTEMbI MaTepUAIbHBIX TOUEK. TeopeMa 0 JBHKEHUH LIEHTPa Macc.

NMiynibe cuiibl 1 U3BMEHEHUE UMITYJIbCA TENa.

3aKOH COXpaHECHUS UMITYJIbCA.

PeaktrBHOE 1BHXKEHUE.

MomeHT nMnyiibca MaTepuaabHOU TOUkM. [IpencraBienre o COXpaHEHUH MOMEHTaA
HMITYJIbCA B LICHTPAJIbHBIX MOJISIX.

PaGora cuiapl Ha MaJloM W Ha KOHEYHOM TniepemenieHun. [paduueckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckas DHEpPIrus MaTepualbHOM  TOYKH. Teopema 00
W3MEHEHUH KMHETUYECKON YHEPIUY MAaTEPUAIIBHON TOUKHU.

[loreHmaneHble  H HETIOTCHIMAJIbHBIE CUJIBL. [loTeHuuanbHas
sHeprus. [loTeHumanbHas 3HEprust ynpyro a1e(opMupoBaHHON MPYKUHBI.
[TorennmanbHas SHEPrus TeNa B OJHOPOAHOM IPaBUTAMOHHOM ToJie. [loTeHmanpHas
SHEPrus Teja B IPABUTALMOHHOM I10JI€ OJTHOPOJHOTO I1apa (BHYTPU U BHE 11apa).
Bropas kocmuueckas CKOpoCcTh. TpeThss KOCMHYECKAs] CKOPOCTb.
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CBs3b pa6OTBI HENOTCHUMAIBHBIX CUJI C H3MCHCHHEM MEXaHUYECKOU OHCPIrun
CHCTEMBI Tel. 3aKOH COXpaHCHUA MEXaHUYECKOU 9HCPIruu.

Yupyrue u Heynpyrue CTOIKHOBEHUS.
VYpaBuenue bepHyiiM U4 HUACATBHOM JKUIAKOCTA KaK CIEACTBHME 3aKOHA
COXPaHEHUSI MEXAHUYECKOU DHEPTUMU.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTUYECKHUE IPOLIECCHI: JBMIKEHHUE PAakeT,
BOJOMET, KONIEP, MPY>KMHHBINA MUCTOJIET, TUPOCKOI, (UTYPHOE KaTaHUE HAa KOHBKAX.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBMXKECHUE.

N3mepenre MOIHOCTH CUJIBL.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumMHble npeBpalieHusi KHHETUYECKOW U TTOTCHIUAIIBHOW SHEPTUM TIPU IEHCTBUH
Ha TEJIO CUJIbI TSXKECTH U CHJIbI YIIPYTOCTH.

CoxpaHeHue YHepruu npu cBOOOAHOM NaJeHUH. YueHnuyeckutl
aKcnepumenm, aabopamopusie pabomsi, npakmuxym W3MmepeHue
UMITyJIbCA TeJa M0 TOPMO3HOMY IIyTH.

W3mepenue cuiibl TSITU, CKOPOCTH MOJIEITH SIEKTPOMOOMIISI U MOIITHOCTH CUJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TN C UMITYJIbCOM CHJIBL.

HccnenoBanne coxpaHeHUs UMITYJIbca MPH YIIPYTOM B3aUMOJIECTBUU.

N3mepeHne KHNHETUYECKOM SHEPTUH TeJIa IO TOPMO3HOMY Y TH.

CpaBHEHHE W3MEHEHUS TOTCHIHMAIBHONW SHEPIMHM NPYXKUHBI C pabOTONl CHIIBI
TPEHUSL.

OnpeneneHHe pa6OTBI CUJIbI TPCHHA ITPHU ABUIKCHUHU TCJIA 110 HaAKJOHHOM IJIOCKOCTH.

Paznen 3. MouiekyasipHas pu3nka u tepmoanHamuka Tema
1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OcHOBHbIE MOJOKEHUST MOJIEKYJIsIpHO-KuHeTHYeckoil Teopun (MKT), ux onbiTHOE
obocHoBanme. Jluddysmus. bpoyHOBckoe aBMKeHHE. XapakKTep JBIKCHHS W
B3aMMOJICHCTBUS YaCTHI] BelllecTBA. MOJIeNTu CTPOEHUS Ta30B, )KUAKOCTEN U TBEP/IBIX Tl
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojielieil. Macca u pa3Mepbl MOJIEKYT
(atomoB). KonnuectBo Beniectsa. [locrossnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e wusmepenus. [llkana
temnepatyp Llenbcust.

Mogenbs uaeanbHOro ra3a B MOJEKYISIPHO-KUHETUYECKONW TEOPHH: YAaCTHUIIbI rasza
JBUKYTCSI XaOTUYECKU U HE B3aUMOJICHCTBYIOT JIPYT C IPYTOM.

l'azoBbie  3akoHbl.  YpaBHenue  MengeneeBa—Kmaneiipona.  AOcontoTHas
temneparypa (mkana temmnepatyp KenbBuna). 3akon Jlanbrona. M3ompoiiecchl B
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UJICATPHOM Ta3€ C TIOCTOSTHHBIM KOJIMYECTBOM BeriecTBa. | padudeckoe nmpencraBieHue
M30MPOIIECCOB: U30TEpMa, U30X0pa, n30bapa.

CBs3p MEXNYy JNABICHUEM M CPEIHEH KUHETUYECKOW SHEpPruer MOCTYHATEIbHOTO
TEIUVIOBOTO  ABW)KEHHS  MOJEKYJ  MJEalbHOrO raza (OCHOBHOE  ypaBHEHUE
MOJIEKYJIIPHOKMHETUYECKON TEOPUU UACaTbHOIO rasa).

CBsi3b  a0CONIIOTHOM TeMMepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeIHEeH
KUHETUYECKOU DHEPTUEH ITOCTYIIATENILHOIO TEIJIOBOIO IBUKEHUS €€ YaCTHLL.

TexHuuyeckure ycTpoicTBa U TEXHOJIOTHYECKUE MPOLIECCHl: TEPMOMETP, OapoMeTp,
NOJIy4eHHE HaHOMATEPHAJIOB.

Jlemoncmpayuu
Mojenu IBUXKEHUS YacCTHUIl BEUIECTBA.
Mopens OpOyHOBCKOTO IBUKEHUS.
Buneoponnk ¢ 3anuchbio pearbHOro OpOYHOBCKOTO ABUKECHUSI.
Huddy3us xxuakocTe.
Mopnens onbita HTepHa.
[IputsixeHne MONEKyI.
Mojenu KpucTalsIn4eCKUX PELIETOK.
HaGmronenue u uccneoBaHue N30MPOLIECCOB.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsl, npaKmuxym

HccnenoBanue mpoiiecca yCTaHOBICHUS TETUIOBOTO PAaBHOBECUS TIPU TETNIOOOMEHE
MEXIY TOPSIYEN B XOJIOJTHOM BOJIOM.

N3yuenue M30TEpMUYECKOTO  Tipolecca  (PEeKOMEHJIOBAaHO  HWCIIOJIb30BaHUE
1 poBoit 1abopaTtopun).

N3yuenue nzoxopHoro nporecca. M3ydenne

M300apHOTO MpoIriecca.

[IpoBepka ypaBHEHUS COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvlie mautunvl

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHENIHUX YCJIOBHUU InI:
TEPMOJUHAMHUYECKOW CHUCTEMBI. BHemHne u BHyTpeHHHE mnapameTpsl. [lapamerpsl
TEPMOJUHAMHUYECKON CUCTEMBbl KaK CpPEJHWE 3HAYEHUs BEIIMYMH, OIMCHIBAIOIIUX €€
COCTOSIHME€ Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hayalo TEPMOJIMHAMHUKH. Camonpou3BosibHas penakcanus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOro ra3a B TEPMOJAMHAMHUKE — CHCTEMA YPAaBHEHUI: ypaBHEHUE
MenpaeneeBa—KianeiipoHa ¥ BBIPaXXEHUE JUISI BHYTPEHHEW DJHEPruu. Y CIOBUS
MIPUMEHUMOCTH 3TOM MOJEIIN: HU3Kas KOHLIEHTPALKs YaCTHUL, BBICOKHE TEMIIEPATYPHI.

BoipaxeHue i1 BHyTPEHHEHW SHEPTUU OJJHOATOMHOTO UJ€aJIbHOTO ra3a.
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KBa3sucratnueckne u HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHass paboTa B TepMOAMHAMHKE. Bpruucienue paboTbl 1o rpaduky
rporecca Ha pV-auarpaMmme.

Temonepenaya kak ciocod M3MEHEHUs! BHYTPEHHEN SHEPIUH TEPMOIMHAMUYECKOU
cuctemsbl 0e3 coBepiieHus padoThl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUEHUE.

KomnuecTBo TemnoTel. TemnoémMkocTs Tena. YaenbHas U MOJISIpHAS TEIIOEMKOCTH
BelIeCTBA. YpaBHEeHUE Maitepa. YaenbHass TEIiOoTa CropaHus ToImuMBa. Pacuér
KOJIMYECTBA TEIJIOTHI IpH Terionepenaye. [loustue 06 annabaTHOM mpolecce.

HepBBIﬁ 3dKOH TCPMOIAWHAMUKHU. BHYTpeHHSDI OHCPTHU. KonmuecTBO TEMIOTHI M
pa60Ta KaK MCPbI U3MCHCHUA BHy"I‘peHHeﬁ OHCPTUH TepMOI[HHaMquCKOﬁ CUCTCMBEI.

Bropoii 3aKkoH TEpMOAMHAMHKH ISl PAaBHOBECHBIX MPOIIECCOB: Yepe3 3aJlaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYCCKON CHCTEMBI TPOXOJHUT €AUHCTBEHHAS
annabata. AGCONIOTHAS TeMIiepaTypa.

Bropoli 3akOH TEpPMOJIWHAMUKH JUISl HEPAaBHOBECHBIX IIPOIIECCOB: HEBO3MOXKHO
nepenaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Teia K Ooliee Harperomy 0e3 KOMIIEHCAIUU
(Knay3uyc). HeoOpatumMoCTh TPUPOTHBIX MPOIIECCOB.

[TpuHumner nectBus TernoBbix MamuH. KIT/.
MaxkcumanesHoe 3Hauenne KIIJI. [ukm Kapro.

DKOJIOTUYECKHE aCMEeKThl MCIOJIb30BAHMUS TEIUIOBBIX JaBUrareneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHuueckue YCTPOWCTBA U TEXHOJIOTHYECKHUE TPOLIECCHI:
XOJOIUILHUK, KOHIUIIMOHED, TU3EIIbHBIN U KapOIOpaTOPHBIA TBUTATENH, TAPOBAst
TypOuHa, OJTy4YeHHUE CBEPXHU3KUX TEMIIEPATyp, YTHIN3AIMS «TETUIOBBIX» OTXOI0B C
UCIIOJIb30BAHUEM TEIJIOBOTO HAcOCa, YTUIN3ALUS OMOOPTraHUYECKOTO TOTIINBA
JUIsE  BBIPAOOTKU «TETUIOBOM» M 3JIEKTPOIHEPTHH.

Jlemoncmpayuu
W3menenne TeMnepaTypbl Ipu ainadaTHYeCKOM PaCIIuPEHUH.
Bosnymiaoe orauso.
CpaBHeHUE yAENbHBIX TEINIOEMKOCTEHN BELIECTB.
Cnoco0bl U13MEHEHUsI BHYTPEHHEHN SHEPTUU.
HccnenoBanue aanadbaTHOTO Mpoliecca.

KoMnbroTepHbIe MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsi, npaKmuKym
N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mporiecca OCThIBaHUS BEIIESCTRA.
UccnenoBanue aguadbaTHOTO Mpolecca.
N3ydeHne B3aMMOCBSA3M DHHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOACHCTBUS U

TeMIIEPATypPbl KUIIEHUS )KUIKOCTEH.
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Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl
[TapooOpa3zoBanue u koHJeHcanusi. McnapeHue u KureHue. YJielbHasl TEIuioTa
napooOpa3oBaHusl.

Hacpiiennple n HeHachIIEHHbIE Napbl. KauecTBEHHAs 3aBUCUMOCTD IUIOTHOCTH U
JaBJICHUS] HACBIIIEHHOIO Mapa OT TEeMIEpaTypbl, HUX HE3aBUCUMOCTh OT OOBEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT JABJICHHUS B KUIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAs U OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOINHUS CBOMCTB
KpuctaJuioB. IlmaBieHne u KpucTauM3anusa. YJenbHas TEILUIOTa IUIABICHUS.
CyOnumarnus.

Hedbopmanuu TBEpHoro Tena. Pactsokenne u cxarue. Casur. Moayns HOwra.
[Ipenen ynpyrux aedopmaruii.

TemoBoe pacmupeHue >KUIKOCTEH M TBEPABIX Tel, O0OBEMHOE U JHHEHHOe
pacmpeHre. AHTapMOHM3M TEIJIOBBIX KOJI€OaHMI 4YacTUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PaCHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrUU B (Ha30BBIX EPEXOAAX.

YpaBHeHHE TENIOBOTO OajaHca.

[ToBepxHnocTHOe  HaTshbKkeHHe. KoapduiMeHT  MOBEPXHOCTHOTO HATSKCHHS.
Kanunnsapuslie sinenus. JlaBieHue 1noji KCKpUBIEHHON MOBEPXHOCTHIO )KUIKOCTH.
®opmyia Jlamaca.

TexHuyecKkue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOILIECCHI: KUAKUE KPUCTAJUIbI,
COBpPEMEHHbBIC MaTEpHUaJbI.

Jlemoncmpayuu

TermnoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenune. Kurnienue npu moHMKEHHOM JTaBJICHUU.

N3mepenue cuibl HOBEPXHOCTHOTO HATSIKEHUS.

OMnBITHL C MBUTBHBIMU TUIEHKAMH.

CmauuBaHue.

Kanunnsipasie siBieHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

UccnenoBanue HarpeBaHus U MJIABICHUS] KPUCTAJUTMYECKOTO BEUIECTBRA.

Bunsl nedpopmarnmii.

Habnronenue manbix aedopMaruii.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsi, npaKmuKym
N3ydeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.
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HN3mepenne yaenbHON TETIOThI TUIABICHUS JIbA.

N3y4yeHue cBONCTB HACHILEHHBIX I1APOB.

WN3mepenue aOCOMOTHOM BII&XHOCTU BO3AyXa U OLICHKA
MaCCBI [IapOB B IIOMELICHUHU.

N3mepenue koadPuiimeHTa NoBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JiepopManuu pe3smuHOBOro 00pasia OT NPUI0KEHHOU
K HEMY CHJIBI.

Paznea 4. Jnekrpoaunamuka Tema
1. dnekmpuueckoe none

OnekTpu3auuss Tel W €€ TposABICHUSA. OJIEKTpuueckuid 3apsa. JlBa Buna
AIEKTPUYECKUX 3apAa0B. [TpOBOAHUKHU, TUDICKTPUKHU U MOJTYITPOBOIHUKHU.
DNeMEeHTapHbBIN dJIEKTPUUECKUH 3apsil. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsija.

B3aumoperictBue 3apsioB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onekrpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hanpsix€aHocTs anexTpudeckoro mois. [IpoOHsiii 3apsa. JIlunun HanpsHkEHHOCTH
ANEeKTpUYECKOoro nojist. OTHOPOAHOE SIEKTPUUECKOE TIOJIE.

[ToTeHUUaNbHOCTh ANEKTPOCTATUYECKOrO  MOJs. Pa3HOCTh  MOTEHUMANIOB U
HanpsokeHue. [loTeHunanbpHas SHEeprus 3apsaa B JJIEKTPOCTATHYECKOM IOJIE.
[ToTeHuman 3neKkTpocTaTUYecKoro noJigd. CBsi3b HANPSHKEHHOCTH TOJIA U pa3HOCTH
NOTEHI[MATIOB U1 BJIEKTPOCTATUYECKOro  Mmojs (Kak OJHOPOIHOTO, TaK
Y HEOJTHOPOHOTO).

[TprHUOMT CyNEepnO3UINYU AITEKTPUUECKUX TTOJIEH.

ITone Toueunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHOM cheprl. [loe
PaBHOMEPHO 3apsHKEHHOTO 10 00BhEMY mapa. [lose paBHOMEpHO 3apsHKeHHOU
OeCKOHEUHOI IJIOCKOCTH. KapTuHbl  JuHUM HanpspKEHHOCTH  3TUX  TTOJIEN
Y SKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOHHMKH B 3IEKTPOCTATUYECKOM I0OJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JIMANIEKTPUKU B JJIEKTPOCTATHUECKOM ToJe. Jludnexkrpuueckas MPOHHUIIAEMOCTh
BEILIECTBA.

Konnencatop. OneKkTpo€MKOCTh KOHJIEHCATOpa. JNEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE€ coeauHEHUE KOHIEHCATOpOB. llocnegoBarenbHOE COEMHEHNUE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIBI B OHOPOJHOM 3JIEKTPHUYECKOM TMOJIE.
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TexHuueckue yCTPOMCTBA U TEXHOJOIMYECKHME IPOLIECCHI:  DIEKTPOCKOI,
ANEKTPOMETP,  DJEKTPOCTATHYECKasl  3alluTa,  3a3eMJIEHUE  DIIEKTpOnpHOOpOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jlemoncmpayuu
Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIEKTPOMETpA.
DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.
DIIEKTPUYECKOE TI0JIE IBYX 3aPSKCHHBIX ILIACTHH.
Mopgensb anekTpoctaTuueckoro reaeparopa (Ban ne ['paada).
[IpoBOAHUKH B DIIEKTPUUYECKOM IIOJIE.
DneKTpocTaTuyecKas 3amuTa.
YCTpOUCTBO M IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MMEPEMEHHON EMKOCTH.

3aBHUCHUMOCTh G)JICKTpOéMKOCTI/I IIOCKOI'0 KOHACHCATOPA OT IIOImaIN IIIACTHH,
pacCTOoAHUA MCIKAY HUMH U HHBJ’I@KT‘pH‘I@CKOﬁ IMPOHUITACMOCTH.

9H€pI‘I/ISI QJICKTPUYICCKOT'O ITOJIA 3apsA’KCHHOI'O KOHACHCATOpPA. 3ap51111<a
" pa3piaaKa KOHACHCATOPA Y€PE3 pE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomet, npakmuxkym OueHkKa
CHUJI B3aUMOJICHCTBUS 3aPSKEHHBIX TEIL.

Ha6JIIO,Z[€HI/I€ MMPCBpAIlICHUA ODHCPIrUU 3apsAKCHHOI'O KOHICHCATOpAa B JSHCPIHUIO
HU3JIYUYCHUS CBETOANOAA.

N3ydenune npoTrekanusi TOKa B LIEMH, COAEpKaIeld KOHAEHCATOpP.
Pacnipenenenure pasHOCTH MOTEHIUAIOB (HaMpsHKEHUs) MPU MOCJIEA0BATEIBHOM
COEJIMHEHUN KOHJAEHCATOPOB.

HccnenoBanue paspsiia KOHIAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Illocmoannstii 3nekmpuyeckuit mok Cua
ToKa. [[OCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUUECKOro Toka. MICTOuHUKM TOKA.
Hanpsixenne U u DJ1C &.

3akon Oma JiJig yyacTKa IeTH.

DIIEKTPUUECKOE COMPOTUBRIICHHE. 3aBUCUMOCTD COMTPOTHUBIICHUS OJTHOPOIHOTO
MPOBOJIHUKA OT €T0 JUIMHBI U TIJIOIIA1 IMOMEPEYHOT0 CeUCHUS. Y IeTbHOE
COINPOTHUBIICHUE BEIIICCTBA.

[TocnenoBaTenbHOE, TApAJIENBHOE, CMEIIAHHOE COCIMHEHNE TPOBOIHUKOB. Pacuér
Pa3BETBIEHHBIX eKTpuueckux uemneil. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH J[xoyns—Jlenua.

MOIIHOCTh 3JEKTPUYECKOr0 TOKa. TeruioBas MOINHOCTh, BbIAeIseMas  Ha
pe3ucTope.
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OJIC m BHYTpEHHEE CONPOTHBICHHE HMCTOYHMKA TOKA. 3aKkOH Oma [ MOJHOU
(3aMKHYTOI1) 3JIeKTpUUECKOM 1enu. MOIHOCTh UCTOUYHKKA TOKa. KOpoTKOe 3aMbIKaHUE.
KonpaeHncarop B 1ienu nocTOSSHHOTO TOKA.

TexHuueckne ycTporucTBa U TEXHOJIOTHUECKUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUNK IEKTPUUECKON IHEPTUH.

Jlemoncmpayuu

I/I3MepeHHe CHJIbI TOKAa U HAIIPSKCHUA.
HCCJICI[OBE[HI/IC 3aBUCHUMOCTH CHUJIBI TOKA OT HAIPSXKCHUA JIA PE3UCTOpA, JIAMIIbI
HaKaJIuBaHUA U CBCTOAMOAA.

3aBUCUMOCTh COIMPOTHUBJICHUA NWIMHAPUYICCKUX ITPOBOAHHUKOB OT JIMHBI, TNIOIAAN
MOMCPCHYHOT0 CCUCHUA U MaTCpUaJia.

HCCHGHOB&HI/IG 3aBUCHUMOCTH CHJIBI TOKa OT COIIPOTHUBJICHUA IIPpU ITOCTOAHHOM
HaIpsoKCHUU.

HpHMOC HU3MCPCHUC QHC KOpOTKOG 3aMbIKaAHHUC TaJIbBAHHYCCKOI'O JJICMCHTA H
OICHKA BHYTPCHHCTO COIIPOTUBJICHUA.

Crnioco0Obl coeMHeHUsT UICTOYHUKOB Toka, D/[C GaTapeil.

I/ICCHGILOBE[HI/IC Pa3sHOCTHU IMOTCHIHNAJIOB MCKTY ITIOJIFOCAMH UCTOYHHUKA TOKA OT CHUJIbI
TOKa B IICIIH.

Yyuenuueckuii sxcnepumenm, nabopamoprsie pabomsl, npaKmuxkym
HccnenoBanne CMEMIAHHOTO COEIUHEHHS PEZUCTOPOB.

N3mepenure yaenbHOro COMPOTUBIEHUS POBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAIPSKEHUS IS JIAMITBI HAaKaJTUBaHUS.
VYBenuueHue npeesia u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ]C raabBaHUYECKOrO 3JEMEHTAa OT BPEMEHH IIPU
KOPOTKOM 3aMbIKaHUU.

HCCJ’IGI{OB&HI/IC Pa3HOCTH IIOTCHIHNAIOB MCK/Y ITIOJIFOCAMH UCTOYHHUKA TOKA OT CHJIbL
TOKa B IICIIN.

HccnenoBanue 3aBUCUMOCTH TTOJI€3HOM MOIITHOCTH MCTOYHUKA TOKAa OT CHJIBI TOKA.
Tema 3. Toku ¢ paznuunvix cpeoax

DneKkTpuyeckas MpoOBOJUMOCTb PA3JIMUHBIX BEUIECTB. DIEKTPOHHAS IPOBOAUMOCTh
TBEPABIX METAIVIOB. 3aBUCUMOCTh COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[NonynpoBoguuku. CoOCTBEHHAs] U TPUMECHAS] MPOBOUMOCTD MOIYIIPOBOJHUKOB.
CaoiicTBa p—N-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI.
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ONEKTPUYECKUA TOK B DJJIEKTPOJUTAX. OJEKTPOIUTHUYECKAS] JTUCCOLMALIMS.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

ONeKTpuYeCcKuid TOK B rasax. CaMOCTOSTENbHBIA U HECAMOCTOSATEIBHBINA pa3psl.
Paznuunbie TUIIBI caMOCTOATENBHOTO paspsaa. Monnus. [1na3zma.

TexHuueckne ycTpoHWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: Ta30pa3psIHbIE JIAMIIbL,
ANIEKTPOHHO-JIy4YeBasi TpPyOKa, NOJYyNPOBOAHUKOBBIE MPUOOPHI: JHOMA, TPAH3UCTOP,
doTtoauon, CBETOAMON, TajbBaHHWKA, PAPUHUPOBAHME MEIU, BBIIUIABKA AJFOMHUHMUS,
AIEKTPOHHASI MUKPOCKOMIUSI.

Jlemoncmpayuu
3aBUCUMOCTh COPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB 3JIEKTPOJIUTOB.
3akoHslI 25ekTpoausa dapanes.
HckpoBon pa3psaa 1 MpoBOAUMOCTb BO3/1yXa.

CpaBHeHME TPOBOJIUMOCTH METAIIOB M TTOIYNTPOBOAHUKOB. OTHOCTOPOHHSIS
MPOBOAUMOCTH AUOA.

Yyenuueckuii sxcnepumenm, rabopamopuule pabomol, NPAKMUKYM
HaGmronenue snexktposnusa.

I/ISMGPGHI/IG 3apsaaa OAHOBAJICHTHOI'O HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.
CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKU MPAKTUKYM

CrocoObl u3MepeHus (PU3NYECKUX BEIUYUH C HUCIOJIb30BAaHUEM aHAJIOTOBBIX U
U(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHTENBbHBIE TOTPEIIHOCTH H3MEpPEHUN (PU3NYECKUX BEIHYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, MCCIEIOBAHUN 3aBUCUMOCTEH (U3HUECKUX
BEITMYMH, TPOBEpPKA MPEIOKEHHBIX THUIOTe3 (BBIOOP W3 pabOT, OMHMCAHHBIX B
TEMAaTUYECKUX paszienax «YUYeHUUYEeCKUW HKCIIEPUMEHT, JIabopaTOpHbIE padOTHI,
MPAKTHUKYM)).

Me:xknpeaMeTHbIe CBA3H

Nzyuenune kypca ¢usuku yrayoaéHHoro ypoBas B 10 kiacce ocymecTBiseTcs ¢
Y4ETOM COIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€M ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH,
XUMUU, Teorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnoie nonamus, C6A3AHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3nanuA: SIBIICHHUE, HAYYHbIN (aKT, rurnoresa, pu3ndeckas BeJIMUKUHA, 3aKOH, TEOPUS,
HaOJI0JICHHE, SKCIIEPUMEHT, MOJIEIMPOBAHKUE, MOJIENIb, W3MEpPEHUE, MOrPEIIHOCTH
U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LI POBas 1ad0paTopusi.
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Mamemamuxka: Pemienue cucteMbl ypaBHeHu. JluneiHas QyHkuus, napabona,
runepOosia, ux rpa@uku U cBoiicTBa. TpUroHoMeTpuyeckne (PyHKIHHU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl M HX
MPOEKIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanunuyeckoe [BIKEHHE B KUBOW mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelibl,
yTUIM3alUs  OMOOPraHMYECKOro  TOIUIMBA Uil  BBIPAOOTKH  «TEIUJIOBOM» U
AIIEKTPOIHEPTUH, TMOBEPXHOCTHOE HATSXKEHHE M KANWUISIPHBIE SIBICHHUS B IPUPOJE,
AIEKTPUUYECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHHWE AaTOMOB U MOJEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MoJyYeHne HaHOMaTeprasoB, TEIJIOBbIE CBOMCTBA TBEPIBIX
TEN, KUJIKOCTEH M Ta30B, JKUJKHE KPUCTAILIbI, SJEKTPUUYECKHE CBOMCTBA METAJIOB,
ANEKTPOIUTHYECKAS JUCCOLMAIINS, TajbBAHUKA, SJIEKTPOHHAS MUKPOCKOTIHS.

TI'eozpaghusn: BnaxxHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeobpa3oBaHUE IBIKEHUM C UCIOJI30BAHUEM MEXAaHHU3MOB, YUYET
CyXOro ¥ J>KHJKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU (KPOHILITEHH,
pemeTyaTbie KOHCTPYKIHUH ), UCIOJb30BAaHNE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE
(rupockori, BOOJOMET U APYTHE), JBUTATE]Ib BHYTPEHHEr0 CropaHus, rmapoBasi TypOuHa,
OBITOBOM  XOJOAWJIBHUK, KOHJIUIIMOHEP, TEXHOJOTUU TOJIYyUYEHUS COBPEMEHHBIX
MaTepuasgoB, B TOM YUCJIE HAHOMATEPHAIOB, U HAHOTEXHOJOTHUH, HJIEKTPOCTATHYECKAS
3allliTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, ra30pa3psIHbIe JaMIIbl, TOIYIPOBOTHUKOBBIE
puOOpHI, rajibBaHUKA.

11 KUITACC Pa3znea 4. DjieKTpOoAMHAMHUKA
Tema 4. Maznummnoe none

B3aumMonenicTBUE MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE
nosne. Bektop MarHuTHOM MHAYKUIMU. [[pUHIUIT Cyneprio3uiuu MarHUTHBIX MOJIEH.
JIvHMY MarHUTHOW UHIYKIIHAH.

MarauTHoe T0J€ TMPOBOJHHMKA C TOKOM (MPsIMOTO MPOBOJAHWKA, KATYIIKU |
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHnua, e€ HampaBiae€HUE U MOJIYNb. J[BUKEHHE 3apsHKEHHOM YacTHIBI B
OJTHOPOJIHOM MarHuTHoM mosie. Pabota cuibl JIopenia.

MarunurtHoe 1oJjie B Benectse. @eppoMarHeTUKy, napa- u JHaMarHeTUKH.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHhl: MPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, JJEKTPOMArHUTOB, TECTEP-MYJIBTHUMETP, 3JICKTPOIABUTATEIIb
AxoOu, yCKOPUTETN dJIEMEHTAPHBIX YaCTHII.
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Jlemoncmpayuu

Kaptuna nuHMA MHOYKIMA MarHUTHOTO MOJIS MOJIOCOBOTO M MOAKOBOOOPAa3HOIO
ITOCTOSIHHBIX MArHUTOB.

Kaptnna nMHMI MarHMTHOM MHIAYKIMHU TOJISI JUIMHHOTO NPSIMOTO IPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AIEKTPOJIUTA.

Ha6JIIOI[eHI/Ie ABUIKCHUA ITYYKaA 3JICKTPOHOB B MAIHUTHOM II0JIC.

HpI/IHI_[I/IH IIGI\/iCTBI/ISI SJICKTPOU3IMCPUTCIIBHOT'O HpI/I60pa MaFHI/ITOSHCKTpH‘ICCKOﬁ
CHUCTCMBEI.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsl, npaKmuxkym
HccnenoBanre MarHuTHOTO TOJISl MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppoOMarHeTUKoB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MAarHUTa HA PaMKYy C TOKOM.
N3mepenue cunbl Amrmepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OHpe,IIGJIeHI/IG MarHuTHOM HHAYKIIMHA Ha OCHOBC U3MCPCHUA CUJIIbI AMnepa.

Tema 5. dnekmpomacHumnan uHOyKYu

SIBneHnE 3NEKTPOMAarHUTHON MHAYKIHWHU. [I0TOK BEKTOpa MAarHUTHOW UHIYKIIAH.
OJIC uHaykuu. 3aKoH AJIEKTPOMATHUTHOMN uHayknuu  Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJIC uHAYKIIUK B IPOBOJIHUKE, IBUKYIIIEMCS B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika MHAYKTMBHOCTH B LEMNH IOCTOSIHHOIO TOKa. fIBieHue
camonHAykuuu. 3/C caMOMHIYKITUY.

DHeprusi MAarHUTHOTO MOJIS KATYIIKU C TOKOM.
DIEeKTPOMArHUTHOE TOJIE.

TexHuueckue YCTPOﬁCTBa N TCXHOJJOIHYCCKHC ITPOLCCChl: MHAYKIMOHHAA IICYb,
COJICHOM I, 3allKuTa OT JJICKTPHU3alWK TSI IIPU IBHMKCHHUHW B MAI'HUTHOM II0JIC 3emin.

Jlemoncmpayuu

Ha6J'IIOI[eHI/Ie SABJICHHA BJIeKTpOMaFHPITHOﬁ NMHAYKIHH.

Uccnenoanne 3aBucumocty J/1C MHAYKIIMU OT CKOPOCTH U3MEHEHUS MAarHUTHOT O
MOTOKA.

ITpaBuno Jlenua.
[Tanenue MarauTa B alIOMHUHUEBOM (MEIHON) TpyoOe.

SIBneHue CaMOMHIYKIINH.
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NccnenoBanne 3aucumocty J[C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHUS CHJIBI
TOKa B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi, npaKmuKym
HccnenoBanue siBI€HUS JEKTPOMArHUTHON UHAYKITUH.

OrnpeneneHue NHIYKIMY BUXPEBOTO MarHUTHOTO MOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.
Paznen 5. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue Koneoanus

KonebarennHas cuctema. CBOOOIHEIC KOJIeOaHM.

lapmonundeckue kosnebanus. Kunemarnueckoe W JUHAMUYECKOE OIMCAHHUE.
DHepreTUyecKkoe OMNucaHue (3aKOH COXpPaHEGHHMS MEXaHMYeCcKol »sHepruu). BwiBon
JTUHAMHYECKOTO OIMKMCAaHUS TapPMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTHUeCKOro U
KHHEMATUYECKOrO OIMHUCAHUSL.

Avmiutyna u  (daza konebaHuil. CBsA3b aMIUMTYIbI KOJIEOAHMM HCXOJIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

Ileppuonq wm wdactora kosebanumii. Ilepmox Manabix CBOOOAHBIX KoOJICOAHHI
MaTeMaTH4eCKOTo MasiTHUKA. [lepros; cBOOOAHBIX KOJIeOaHUM MPYKUHHOTO MasTHUKA.

[TonsiTue o 3aryxarmomux koyieOaHusX. BrIHyXJeHHble KoneOaHus. Pe3onHaHc.
Pe3zonancHas kpuBag. BiusHue 3aTyxaHusd Ha BHJ PE30HAHCHOM  KPHBOIL.
ABTOKOJIEOAHUS.

TexHuueckue YCTPOMCTBA W TEXHOJOTMYECKHE MPOILECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.
Jlemoncmpayuu

3amuch Kojie0aTeIbHOr0 ABUKEHUS.

HaGmronenrne HE3aBUCHMMOCTH TEpPUOJAa MalbIX KoJe0aHWW Tpy3a Ha HUTH  OT
AMILIUTYJIBL.

HccnenoBanne 3aTyxaronmux KojJeOaHWM M 3aBUCUMOCTH II€pHUOJA CBOOOTHBIX
KOJIeOAHWUH OT CONIPOTHBIICHUS.

HccnenoBanne xonebaHuii Tpy3a Ha MACCUBHOW MPYKHUHE C TEJTbI0 (hOPMHUPOBAHUS
MpeACTaBICHUN 00 UAeaIbHON MOIENH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPU KOJIEOAHUAX TPy3a Ha IPYKUHE.

HccnenoBanne BeIHYXIEHHBIX Kosiebanuii. Habmronenue
pe3oHaHca.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomsi, NPAKMUKYM
N3mepenue nepuoaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJla B XOJ€ KOJieOaHUl Ha YIIPYyTOM IOJIBECE.
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N3ydenune NBUKEHHS HUTSIHOTO MasiTHUKA.
[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY bl 3aTyXaloIKUX kosneOanuii. MccnenoBanue
BBIHYK/ICHHBIX KOJICOaHMIA.

Tema 2. dnekmpomazcHumHubsle Ko1edanuA

Kone6arensHblit KOHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B UJI€aIbHOM
KosebarenbHOM KoHType. @opmyrna Tomcona. CBA3b aMIUIUTY/bI 3apsa KOHIAEHCATOpa
C aMILUTUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHECHUS PHEPTHUH B UCATLHOM KOoJie0aTeIbHOM KOHTYPE.

3aryxaromue eKTPOMarHuTHbeIE KojaeOaHus. BeIHYK/IeHHbIE 2JIEKTPOMAarHUTHbHIC
KoJIeOaHusl.

[TepeMenHbIi TOK. MOIIHOCTh IEPEMEHHOT'0 TOKA. AMITUTYAHOE U JICHUCTBYIOIIEE
3HAYCHHUE CUJIBI TOKA W HAMPSDKEHUS MPU Pa3InyHON (popMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKa OT BPEMCHH.

CuHycou1anbHbIN TEPEMEHHBIN TOK. Pe3ucTOp, KOHIGHCATOP U KaTyIIKa
WHYKTUBHOCTH B €T CHHYCOUJIAJBHOTO TIEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Uneanbubiii  Tpanchopmatop. [IpousBoicTBo, mepenaya U mnorpebiieHue
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIPpU  MPOU3BOACTBE  dBJIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4YecKkne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: AJICKTPUIECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU 3JIEKTPOIEpeaay.

Jlemoncmpayuu

CB0OOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.
3aBUCUMOCTh YacCTOTHI CBOOOAHBIX KOJIEOAHWN OT WHAYKTUBHOCTH M EMKOCTHU
KOHTYpaA.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHHIA.
I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.
Mojienp 3JIeKTPOMarHuTHOTO TEHEPATOpA.

BreiHyX/IeHHbIE CHHYCOUAIbHBIC KOJICOaHUsI.

Pe3uctop, kaTymka "HIYKTUBHOCTH U KOHAEHCATOP B LENH NEPEMEHHOTO TOKA.

Pe3onanc mnpu  mocimenoBaTENbHOM — COCIMHEHWH  PE3UCTOpPA,  KATyLIKH
WHIYKTUBHOCTH U KOHJEHCATOPA.

VYerpoiicTBO U puHLIUI JeicTBUS TpaHchopmaropa. Mojenb

JIMHUM 3JIEKTPOIIEpeaauHu.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl, NpaKmuKym
N3yuenne Tpancpopmaropa.
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HccnenoBaHne NEpPEeMEHHOTO TOKa 4Yepe3 IOCIeOBAaTEeIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmoneHne 31eKTpoMarHuTHOTO pe30HAHCA.
HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3.1eKmpoMazZHUMHbBIE 60IHbL

MexaHn4yecKue BOJIHBI, YCIOBUS UX pacnpocTpaneHnus. [lonepeynslie u npoaoIbHbIE
BOJHBIL. [lepnon, ckopocTh pacnipocTpaHEeHHs U JJIMHA BOJIHBI. CBOMCTBA MEXaHUYEC KUX
BOJIH: OTPa)KE€HUE, MpesioMIIeHre, HHTephepeHns U TudpaKiimsl.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYXKAIOLIEH CPEJIbI.

DNEeKTPOMArHUTHBIE BOJIHBL. YCJIOBUS M3JyYE€HHS DJIEKTPOMAarHUTHBIX BOJIH.

—d

e - o
Bsaumuas opuenrtanus Bektopos E, B, U B 31eKTpOMarduTHOM BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKeHHE, MpeIOMJICHHE, MOJspU3aIus,
uHTepdepeHuns u qudpakims.

[Ikana >7eKTPOMArHUTHBHIX BOJH. [IpUMeHEeHHE 3IEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIKIIBI paANOCBA3H U TeNEeBUIEHUS. Paguonokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAOIEH Cpe/Ibl.

Texnuueckue yCTpOWCTBa U IPaKTUUYECKOE IPUMEHEHUE:!
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paiuonpuéMHIK, TEIEBU30DP, aHTCHHA, TENe(OH,
CBU-neus, yapTpa3ByKOBasi JUarHOCTHKA B TEXHUKE U MEJIULIUHE.

Jlemoncmpayuu
OO0pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.
Konebmromeecs Teno Kak MCTOYHUK 3BYKA.
3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.
HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.
Hab6monenne natepdepeninu u Audpakiiny MEXaHUIeCKUX BOJTH.
AKyCTHYECKHN PE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne CBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYIOW W YaCTOTOU
KoJIeOaHMIA.

NccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpPa)K€HUE, MPEJIOMIICHHE,
nosisipu3anusi, Audpakuus, uHTephepeHus.

O6Hapy:xeHue nH(HPaKpacHOTO U yIbTPaPuOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, npaKmuKym
N3yuyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
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Tema 4. Onmuka

IIpsAMonHEHOE pacipOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cera.
To4eyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbl OTpakeHHsi cBera. llocTpoeHue uzoOpaxkeHuid B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKkOHBI MpEIOMIICHHUS cBeTa. AOCOJIOTHBINM MOKa3aTelb
npenomiieHus. OTHOCUTENIBHBIN MOKa3aTesb npesoMiieHus . [IoCTOSHCTBO YaCTOTHI CBETA
U COOTHOIIIEHUE JJINH BOJIH MPHU MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3 I'PAHUILY
paszelna IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus cera. CiaoxHbli coctaB Oenoro cseta. LIBeT.

IlonHoe BHyTpeHHeEe oOTpakeHue. lIpenenbHbII yroa MNOJHOrO BHYTPEHHETO
OTpPaKEHHUS.

Cobuparomue u pacceuBaroniye JuH3bl. ToHkas nuH3a. okycHoe paccTosiHuEe U
ONTHYECKAsl CHJIa TOHKOM JIUH3BL. 3aBUCHUMOCTD (boKyCcHOro paccTosHus
TOHKOU cepruecKo JUH3bI OT €€ TEOMETPUU U OTHOCUTEIBHOTO MOKa3aTesl
IPEIOMIICHHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

XoJ ny4da, IPOLIEAIETO JIUH3Y N0 IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckon ocu. [locTpoeHne n300pakeHN TOUKU U OTpe3Ka MPSIMO B COOMPAIOIIHNX
Y PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue mpubopsl. Paspemaromas crmocoOHOCTh. ['7a3 kak omTHueckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OIITUKH.

BonnoBas onrtuka. Untepdepennus cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIOBHUSA
HAOIOICHUST MaKCHMYMOB M MHHMMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepbl kmaccudeckux HHTePHEePEHIIMOHHBIX CXEM.

Hudpakuusa csera. udpaknronnas pemérka. YciaoBue HAOMIOIEHUS TIIaBHBIX
MaKCUMYMOB TP NaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHudeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: OYKH, JIyla, NEPUCKOIL,
doToamnmapar, MHUKPOCKOI, MPOCKIMOHHBIN ammapaTr, MPOCBETIICHHE OITHKH,
BOJIOKOHHAS ONTHKA, JU(PPaKIUOHHAS PELIETKA.

Jlemoncmpayuu
3aKOHBI OTPAKEHUS CBETA.
HccnenoBanne npeiaomMieHUs CBETA.

HaGntoneHne noaHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBOA.
HccnenoBanne xoaa CBETOBBIX ITYYKOB YEPE3 IIOCKOMAPAIUICIBHYIO INIACTUHY U
pU3My.
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HccnenoBanne cBOWCTB M300paXKEHUI B JIMH3AX.
Monenu MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHunn cBera.
HaGtoneHre iBeTOB TOHKUX IUIEHOK.
HaGmonenue nudpakuum cBera.

N3yuyenue nuppakunoHHON PEIIETKY.
HaGmonenue nudpakiinOHHOTO CIEKTpa.
HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBeTa.

HpI/IMeHeHI/Ie MMOJIIPON OB I U3YUCHUA MCXAHUYCCKUX HaHpH)KeHHﬁ.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsl, npaKmuKym
N3mepenue nokazaress NpeJoMIICHUS CTEKIIA.

HccrenoBanne 3aBUCHMOCTH (POKYCHOTO PAcCTOSIHHS OT BellecTBa (Ha MpuMepe
KUJKUX JIUH3).

N3mepenne (hOKYCHOTO PacCTOSIHHUS PACCEUBAOIINX JIMH3.

[Tonmy4yeHune n300pakeHUsI B CUCTEME U3 IUTOCKOTO 3epKaJia U JTMH3BI.
[Tonmy4yenne n300pakxeHUS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

HaGmonenne nudpakmyu, vHTephEepEeHIIUN U MTOJISIPU3AIUN CBETA.
M3yuyeHune nospu3alny CBeTa, OTPAKEHHOTO OT IIOBEPXHOCTH JUAJICKTPHKA.
N3yuyenune naTepEepeHIINM Ja3epHOT0 U3yUCHHUS Ha IBYX IICISIX.
Hab6mronenune nucnepcum.

Hab6mronenue u uiccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.
[TomydeHne crekTpa H3JIyYCeHHsS CBETOAMOJA IIPH TOMOIIHA JAUGPAKITMOHHOM
PELIETKHU.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['pannubl IPUMEHUMOCTH KIIACCUYECKOM MexXaHWKW. llocTynaTel crnenuanbHON
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOI nHTepBai. [IpeoOpazoBanus Jlopenua. ¥YciaoBue
MPUYUHHOCTH. OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3ameieHue
BPEMEHH U COKPAIIECHUE JJIMHBI.

DHEPrus U UMNYJIbC PENSATUBUCTCKON YaCTULBI.

CBsI3b MacChl € SHEPrUEH U UMITYJIbCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTHUSI IOKOSI.

TexHnuecknue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTENH 3aPSIKEHHBIX YaCTHII.
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Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul, NPaAKMUKYM
OnpeneneHue UMITyJIbCa M SHEPIUU PEISATUBUCTCKUX yacTull (o ¢oTtorpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. Kopnyckynapnuo-60110860ii oyanuzm
PaBHOBecHOE TemnmoBoe M3NydYeHUE (M3TydeHUEe aOCOIIOTHO YEPHOTO Tena). 3aKOH
cMmenleHus Buna. ['mnoresa [limanka o kBaHTax.

®oTOHBI. DHEPrUs U UMNTYJILC (OTOHA.

dotorpdexr. Ombitet A.I'. CroneroBa. 3akonbl (ororddekra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» horodddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJ€HHE CBETa Ha aOCOJIOTHO MOTJIOLIAIONIYIO U
abCoI0THO OTpaxkarollyto noBepxHocts). OnbiThl [1.H. JleOenena.

BonnoBbie cBoucTBa uvactui. BosHbl ne bpoins. [limHa BomHbl 1€ bpoins u
pa3Mepbl 00JIacTH JIOKAJIM3AIMU JIBIOKYIIEHCS dYacTullbl. KopmyCKymnsipHO-BOJHOBOM
nyanusM. Jludpakius 37eKTPOHOB Ha KpUCTAILIAX.

Cremupuka wusmepeHuit B Mukpomupe. COOTHOIICHHS HEONPEAeIEHHOCTEH
I'eiizenbepra.

TexHuueckue YCTPOﬁCTBa N TCXHOJOTHYCCKHUC IIPOLCCCHI: CIICKTPOMCTP,
@OTOBHGMGHT, q)OTOﬂaTLII/IK, TYHHGHBHBIﬁ MUKPOCKOII, COJIHCUHAA 6aTapeﬁ, CBCTOJHO/I.

Jlemoncmpayuu
®dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.
Hccnenoranue 3akoHOB BHenTHEro ¢poTodddexra.

HUccnemoBanne  3aBUCHUMOCTH  COINPOTHBIICHUS  MOJYIPOBOJIHUKOB oT
OCBEIIEHHOCTH.

Cseronuon.
Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsi, NPaAKMuKym
HccnenoBanne GpoTope3ncTopa.

N3mepenune nmocrosaHol [Inanka Ha ocHOBe nccnenoBanus GoTodddekra.

I/ICCJ'IeI[OBaHI/Ie 3aBUCHUMOCTHU CHJIBI TOKa 4€PE3 CBCTOAMUO OT HAIIPAKCHUA.

Tema 2. Qu3zuxka amoma
OneITBl MO  KMCCIENOBAHUIO CTpOEHHs aroma. I[lnaHerapHas Mojaenbs aroma

Pesepdopna.
[Toctynarsel bopa. M3nydenune u moriomnieHue (POTOHOB MpHU MEPEXO0Jie aToMa C
OJIHOTO YPOBHS 3HEPTUU Ha IPYTOil.

Bupael ciektpoB. CieKTp ypOBHEN SHEPTUM aTOMA BOJAOPOA.

CnoHTaHHOE M BBIHYKJICHHOE H3JIydyeHHe cBeTa. Jlasep.
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TeXxHUYeCKHne yCTPOMCTBA U TEXHOJOTMYECKUE ITPOLIECCHI: CIIEKTPAIBHBIN aHAJIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBINA KOMITBIOTED.

Jlemoncmpayuu
Mogens onbita Pezepdopaa.
HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpolCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIUX YacTull. OnpeneneHue
JUTAHBI BOJIHBI JIA3€PHOTO U3JTYYCHUS.

Yuenuuecxuii sxcnepumenm, nabopamoprule pabomsl, NPAKMUKYM
HaGmonenue nuHevaToro cnekrpa.

HccnenoBanre CHeKTpa pa3peKEHHOTO aTOMapHOrO0 BOAOPOJAa W  HM3MEPCHHE
nocTostHHOM PunGepra.

Tema 3. Du3zuxka amomHo20 A0pa u 31eMeHMAPHBLIX YACHUY,
Hyxnonnas monens siapa ['eitzenOepra—lBanenko. 3apsy sapa. MaccoBoe 4uciio
aapa. M3oromsl.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacma.
I'amMma-n3nyueHnue.

3aKoH pPaaroOaKTUBHOI'O paciiaga. Pa,ZII/IoaKTI/IBHI)IG HU30TOIIbI B IIPHUPOAC. CBoiicTBa
NOHU3HUPYIOIICTO U3JIYyUYCHUA. Bausinue PaaAOAKTUBHOCTH HA KUBBIC OPIraHU3MBI.

EcrectBennsiit ¢hon uznydenus. [Jozumerpus.

DHeprusi CBsI3U HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnasie peakumu. JleneHue u cuHTe3 snaep. AaepHbie peakTopbl. [IpoGiemsr
YIOPABISIEMOIO0 TEPMOSIJIEPHOTO CHHTE3a. DKOJIOTHUECKUE ACIEKThl Pa3BUTHS SAECPHOM
SHEPIeTUKHU.

MeTobl perucTpanuu 1 UCCIEA0BAHUS YJIEMEHTAPHBIX YaCTHII.

OyHAaMEHTaJbHbIE  B3aUMOJCWUCTBHS.  bapuoHbI, ME30HBI U  JICNITOHBL
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CranngaptHod Moaenu. TémHas MaTepust U TEMHAsI SHEPTHUSL.

EnuncTBO puznueckoil kKapTUHBI MUpA.

TexHnuecknue YCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: JT03UMETpP, KaMmepa
Bunbcona, saepHBIi  peakTop, TEPMOSIECPHBIM  peakTop, aroMHas Oomoa,
MarHUTHOPE30HAHCHAsT TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsi, npaKmuKym
UccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusim).

NccnenoBanue painoakTUBHOTO JOHA C UCIIOIB30BAHUEM JO3UMETpa. M3yueHue
MOTJIONIEHUS 0€Ta-4yacTUIl ATFOMUHUEM.

28



Paszaen 8. DiieMeHTHI ACTPOHOMHUM U ACTPO(PU3IUKH

Oranbl pa3BUTHA acTpoHOMHH. [IpukiIagHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE
acTpoHOMHH. [[pUMEHUMOCTb 3aKOHOB (PU3UKH JJ1s1 OOBSICHEHUS TPUPOABI KOCMUYECKHUX
OOBEKTOB.

MeTo1b1 acTpOHOMUYECKUX HUccaeaoBaHui. COBpEMEHHbIE ONTHYECKUE TEIECKOIBI,
paanoTEeNIeCKONbl, BHEATMOC(hEpHAsE aCTPOHOMHMS.

Bun 38é3qH0r0 Heba. Co3Be3aus, ipKue 3BE3/bI, IUIAHETHI, UX BUUMOE JBIKCHHUE.
CoJiHeYHas cucTema.

Connue. ConneyHasi akTuBHOCTb. MicTounuk sHeprun ConHila 1 3BE3I.

3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KIJIAaCC —
CBETUMOCTH». 3BE3JBI TJIABHOM MOCJIEOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» IS 3BE3J TJIABHOM IOCIIENOBATEIBbHOCTH. BHYTpEeHHEE CTpOEHHE 3BE3L.
CoBpeMeHHBIE TIPECTABICHUS O MPOUCXOXKICHUM 1 3BOJIIOLIMK COJIHIIA U 3BE3]T. DTarbl
JKU3HHU 3BE3/I.

Mueunsiii [1yTs — Hama ["anaktuka. [lonoxxenue u asmxxenue CoiHia B ['aakTuke.
Tunbl ranakTuk. PaguoranakTuky u KBa3zapbl. UEpHBIE OBIPHI B sIApaX TajJaKTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa0606ma. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PemMkTOBOE H3ITyUEeHUE.

MacmradHas ctpykrypa Beenennoit. Mertaranaktuka. Hepeménnbie
po0JIeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmionenust 3BE3gHOrO HeOA HEBOOPYXKEHHBIM TJIA30M C HCIOJIH30BAaHUEM
KOMIIBIOTEPHBIX MPHIIOKEHUH 711 ONpPEACIICHUs TMOJIOKEHUST HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co3Be3Ausi CeBEepHOro NOJIymiapusi U SpKHUE 3BE3JBL.
HaGmonennst B Ttenmeckon JIlyHBI, TJIaHET, TYMaHHOCTEW M 3BE3THBIX CKOTUICHHM.
Du3uYeCKUH MPAKTHKYM

CrocoObl m3MepeHus (PU3NYECKUX BEITUYUH C HUCIOJIb30BAaHUEM aHAJIOTOBBIX U
MUMPOBBIX HW3MEPUTETBHBIX MPUOOPOB W KOMIIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTENIbHBIE TIOTPEIIHOCTH H3MEpPEHUN (PU3NYECKUX BEIHYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHHM, MCCIECIOBAHUN 3aBUCUMOCTEH (PU3UUECKHUX
BEITMYMH, TPOBEPKA TMPEUIOKEHHBIX THUIOTE3 (BBIOOp W3 pabdOT, OMHMCAHHBIX B
TEMAaTUYECKUX pazienax «YUYeHUYEeCKUU OKCIIEPUMEHT, JabopaTopHbie paboTHI,
MPAKTUKYM)).

O06o0maromee MOBTOPEHUE

O06o01eHne W cuUcTeMaTU3alMs COJEpPXKAHUS pa3lielioB Kypca «MexaHukay,
«MonekynsapHas (u3MKa U TEPMOJIUHAMUKAY, «nekTpoauHamukay, «Komnebanus u
BOJHBI», «OCHOBBI CIENHAIBHON TEOPUU OTHOCUTEIBLHOCTHY», «KBaHTOBas (usukay,
«7EMEHThbI aCTPOHOMHH U aCTPOPUIUKI.
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Ponb gusvku u acTpoHOMUU B YKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIUATIBLHON U
ATUYECKOU cepax AESATEIbHOCTU YEIOBEKA, POJib U MECTO (PU3MKU U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOM KapTUHE MUPA, 3HAYEHUE ONUCATEIIbHON, CUCTEMATU3UPYIOLLEH,
O0OBSCHUTEIBHON U MPOTHOCTUYECKON PYHKIUHN (HU3MUECKON TeOpHUH, poJib (PU3nYecKon
TEOpun B (POPMUPOBAHUU TMPEACTABICHUN O (PU3NYECKON KapTUHE MHUpa, MECTO
¢u3znueckoil KapTUHBI MUpa B OOLIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEICTABIEHUMN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢pusuku yriiyos€HHOro ypoBHs B 11 Kilacce OCyHIECTBISETCS C
y4€TOM COZEpKaTEIbHBIX MEXIIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHH, reorpaduu 1 TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CGA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20
no3HanuA: SBIICHUE, HAyYHBIN (akT, runotesa, pu3nyueckas BEJIMUMHA, 3aKOH, TEOPHS,
HaOJIIOZeHUE, HKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, W3MEPEHHUE, IOTPEIIHOCTH
U3MEpEHUH, U3MepUTEIbHbIE PUOOPHI, UPpPOBas TabopaTOPHs.

Mamemamuxa: PenieHre CUCTEMBbI YpaBHCHHH. TpuUroHoMeTpHUecKue (YyHKIIHH:
CHUHYC, KOCHHYC, TaHT€HC, KOTaHTE€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO.
BekToppl M HMX TpPOEKIMH HAa OCH KOOPJIWHAT, CIOXCHHE BEKTOpOB. [Ipom3BomHbIC
aJIeMeHTapHbIX (GyHKIWH. [Ipu3Haku momgoOwsi TPEyroJbHUKOB, ONpEIeIeHHE M0
TIOCKUX GUTyp U 00BEMA Te.

Buonozua: >nekrpuyeckuie sIBJICHUS B )KUBOU MPUPOJIE, KoeOaTeIbHbIE TBHKECHUS
B JKMBOW TPHUPOJAE, SKOJOTMUECKUE PHUCKU TMpPU MPOU3BOJACTBE BJIECKTPOIHEPTUH,
AIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOUIEH Cpelibl, YAbTPa3BYKOBask TUarHOCTUKA B
MEJULINHE, ONITUYECKUE SIBJIICHUS B dKUBOU MPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs] CTPYKTYpa TBEPABIX TEll,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALIMYECKOMN PEeIIETKH, CIIEKTPAJIbHBINA aHAIIN3.

T'eocpagpusa: marautHbIe TIONMIOCAa 3€MIIM, 3aJIe)KH MArHUTHBIX PyI, (poTochémka
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocua:  TPUMEHEHHE  MOCTOSIHHBIX  MAarHUTOB,  JJIEKTPOMAarHUTOB,
ANEKTpOABUTATENb SIKOOH, reHepaTop MePEeMEHHOTO TOKA, UHIYKIIMOHHAS NeYb, JUHUU
AJIEKTPOIIepenay, JJIEKTPOABUTaTENb, PAaNap, PAAUONPUEMHHUK, TEIEBU30pP, AHTCHHA,
tenepon, CBU-nieup, ynpTpa3BykoBasi JUATHOCTUKA B TEXHUKE, MPOSKIIMOHHBIN anmapar,
BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes, CIIyTHUKOBbIE TPUEMHUKH, sACpHAs
SHEPreTHUKA U SKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHSL.

IIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
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JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yNabTaThl OCBOEHUs Yy4yeOHOro mnpeamera «Duzuka» IOIKHBI
OTpakaTb  TOTOBHOCTb U  CIIOCOOHOCTh  OOY4YarOUIUMXCS ~ PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOIIUX TPAAUIIUOHHBIM
IIEHHOCTAM POCCHMCKOro OOIIECTBa, pacUIMpEeHUE >KU3HEHHOTO OIbITa W OIbITa
NESITEIIbHOCTA B TIPOLECCE pealu3alMyd OCHOBHBIX HAMPABICHUM BOCIIUTATEIbLHOU
JESITEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaIaHCKOro BOCIIUTAHMS:
C(OPMHUPOBAHHOCTh TPAKIAAHCKOHN MO3UITUN 00YYAOIIETOCs KaK aKTHBHOTO
M OTBETCTBEHHOT'O WIEHA POCCHHCKOTO O0IIECTBa;

IMPUHATHUC TPpaIUIIUOHHBIX O6HIC‘ICJ'IOB€LI€CKI/IX I'YMaHUCTHYCCKUX )51
ACMOKPATHYICCKUX IICHHOCTGI\/JI; TOTOBHOCTb BCCTHU COBMCCTHYIO HACATCIBHOCTL B
HHTCPCCAX I'PAKIAHCKOT'O

o011ecTBa, y4acTBOBAaTh B CAMOYNPABICHUHN B 00pa30BaTEeIbHON OpraHU3alii; yMEHUE
B3aMMO/IEHCTBOBATh C COLMAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBHUHU C UX

(1)YHKLII/I}IMI/I N Ha3HAa4YCHHUCM, TI'OTOBHOCTH K I‘YMaHI/ITapHOﬁ u
BOHOHTépCKOﬁ ACATCIIBHOCTHU

2) MaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUHCKOW TIpa)kAaHCKOW HWJICHTHUYHOCTH, IATPUOTH3MA,
HEHHOCTHOE OTHOILIEHHUE K TOCY/IapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM

POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAaHHOCTh  HPABCTBEHHOT'O  CO3HAHHS, OTHYECKOTO  ITOBEIICHHS;
CITOCOOHOCTP OIEHWBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIC HOPMBI W IIEHHOCTH, B TOM 4YHUCJIE B
JEATeIBHOCTA YYEHOr0; OCO3HAHWE JIMYHOrO BKJIaJa B TOCTPOCHHE YCTOWYHMBOTO
Oyaymero; 4) 3CTeTHYECKOr0 BOCIMHTAHHUS: SCTCTUYCCKOC OTHOIICHHE K MHDY,
BKJIIOYAsi 3CTETUKY HAy4YHOT'O TBOPYECTRA,

npucyIIero Gu3ndeckon Hayke; 5)
TPY/A0OBOT0 BOCIIUTAHUSI:

MHTEpEC K pa3inuHbIM cepam mpodeccruoHanbHON AESTEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON M TEXHMKOH, yMEHUE COBEpIIATh OCO3HAHHBIN BbIOOp Oynymien
npodeccuu U peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO B 00J1aCTH QU3UKH
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Ha MPOTSHKCHUU BCEW )KHU3HH;, 6)
IKOJOrMYEeCKOr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH FIKOJIOTMYECKOM KYIbTYphl, 0CO3HAHKE IN100ATBHOIO XapakTepa

AKOJIOTUYECKUX MPOoOJIeM; IUIAaHUPOBAHUE U OCYIIECTBICHUE IEUCTBUN B OKpYXKaIoIIei
cpelie Ha OCHOBE

3HAHHU LEJIeH YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,
Pacmmpenne omnbiTa OEATEIBHOCTH JKOJIOTMYECKON HANPABICHHOCTH HA OCHOBE

MUMEIOIINXCS 3HAHUH 10 (U3KKE; 7) MEHHOCTH HAYIHOT0 MO3HAHUSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BuTHs HU3NUECKON HAYKU; OCO3HAHHE [IEHHOCTH HAYYHOU AesITeIbHOCTH, TOTOBHOCTD
B TIpolecce MU3ydeHHUs (PU3MKH OCYIIECTBISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBbTATHBI

Ilo3naBaTe/ibHbIe YHUBeEpPCAJIbHbIE YUeOHbIE eiicTBUS Ba3oBbie

JOTHYeCKHe JeHCTBUSA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTYaJIU3UPOBAThH IPOOJIEMY, pacCMaTPUBAThH

e€ BCECTOPOHHE; OMPEIEIATh IIeTU AeITeIbHOCTH, 3aaBaTh MapaMeTphl U KPUTEPUH UX
JTOCTH)KCHUS, BBISABIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B pacCMaTpUBAEMBIX
bu3uIecKux

ABJICHUSAX; pa3pabaThIiBaTh IJIAH PEIICHUs MPOOJIEMBI C YIETOM aHATN3a UMEIOIIUXCS

MaTepHaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB; BHOCUTb KOPPEKTUBBI B JECATEIBHOCTb,
OLICHUBATHh COOTBETCTBUE PE3YJIbTATOB

LEJIAM, OLICHUBATh PUCKU MOCJIEACTBUM IESATEIbHOCTH; KOOPIAMHUPOBATH U BBINOJHSATH
paboTy B YCIOBHUSX peaqbHOTO, BUPTYAJIHHOTO U

KOMOMHMPOBAHHOTO B3aWMOJICHCTBUS; Pa3BUBAaTh KPEATHBHOE MBIIIJICHUC
MpyU  pEIIeHUH JKU3HEHHBIX TmpobsieM. ba3oBble wHcc/enoBaTeIbCKHE
JAeHCTBUA.

BIaaCTb H&y‘—IHOﬁ TepMHHOHOFHeﬁ, KJIFOYCBBIMHU ITIOHATHUAMHA U MCTOdaMH

¢u3nueckol HaykW;, BJIaJ€Th HABBIKAMU YYEOHO-HCCIEAOBATENBCKOM M TPOEKTHOU
NeATeNbHOCTH
B oOnactu (U3MKH, CIMOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY
METOJIOB PelIeHUs 3a1a4 PU3NUECKOTO COACPKaHUsl, TPUMEHECHHUIO PA3IUYHBIX METOIOB
MO3HAHMUS;
BIIQJIETh BUAAMU  JACSATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUA, €ro

HWHTEpIpETALUU, TPEOOPA30OBAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTyaIUAX,
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B TOM YHCJIE IPHU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITH IPUYUHHO-CJICICTBCHHBIC CBS3U M aKTyaJIM3UPOBATh 33/1a4y, BbIIBUTAThH

TUTOTE3y €€ PeIIeHUs, HaXOIUTh apTyMEHTHI JIJISl TOKA3aTelIbCTBA CBOUX YTBEPIKICHUM,

3a/laBaTh MapaMeTPhl M KPUTCPUHM PCEUICHUS; AHAIW3HPOBATH IIOJYYCHHBIE B X0

pEIICHMS 3a]]a4M Pe3yIbTaThl, KpUTUICCKU

OIICHMBATh MX JJOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBUSX; CTABUTH
1 (popMynHpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEeIHLHOM

JESATEIBHOCTH, B TOM YHCJIC NTPU U3YYCHHUH (DU3UKHU; 1aBaTh OIICHKY HOBBIM CHUTYaIlUsM,
OIICHMBATh TPUOOPETEHHBIM OIBIT; YMETh IEPECHOCHTh 3HAHHSI TI0 (U3HKE B
NPAKTHYCCKYIO 00JIaCTh JKU3HEACITCIIBHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
NPEIMETHBIX 00JIaCTeH; BBIIBUTAaTh HOBBIC UCH, IIPEIJaraTh OPUTHHAIBHBIC ITOIXOTbI
U PCIICHUS;, CTaBHTh MPOOJEMBI U 3aJ1a4yH, JIOMYCKAIONIUE albTCPHATUBHBIC PECIICHHS.
Pab6ora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMH  IOJYYCHUS HMHPOpMaUu  (PU3NICCKOTO  COJCPIKAHUS
U3 HWCTOYHHUKOB pA3HBIX THIIOB, CAMOCTOSTEJIBHO OCYIICCTBIISATh IIOWCK, aHaJIu3,
CUCTEMATHU3aIUI0 M HHTEPIIPETAINIO HH(DOPMAIIUU Pa3IMIHBIX BUIOB U (popm
NpEJICTaBIICHUs; OIICHUBATh JOCTOBEPHOCTD

uHdOopMaIny;

UCIIOJIb30BaTh CPeCcTBa MHGOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUI B
pPEIIEHNH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHU3AIMOHHBIX 3a1ad C
cobOmogeHueM TpeOOBaHM  APrOHOMUKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPaBOBBIX U ATUUECKUX HOPM, HOPM MH(POPMALIMOHHOM
0€30I1aCHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEPIKAHUS B Pa3IMUHBIX (hopMaTax

YYETOM
Ha3Ha4YCHUs HMHQPOPMAIMKU M IIEJICBOM ayJAWTOpUU, BBIOMpas ONTHUMAaJIbHYIO GopMy
MIPE/ICTAaBIICHUS U BU3yaJIU3aIlHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

OCYIIECTBIISITh OOIIEHHE Ha ypoKax (PU3UKM U BO BHE-YPOUHOU MEATEIHHOCTH,
pacmo3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CHUTYaIlUd W CMATYaTh KOH(IIUKTHI
Pa3BEPHYTO U JIOTUYHO U3JIATaTh CBOKO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB; MOHMMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAVBHUIYaJIbHON
paboThI; BHIOMpPATh TEMATUKY U METOJAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIMX
HMHTEPECOB,
M BO3MOXKHOCTEM Ka)XXJIOr0 4WIE€HA KOJUIEKTHBA; NPUHHAMATh LEIU COBMECTHOU
JNEATENbHOCTH, OPTraHU30BBIBATh W KOOPAMHUPOBATH NEUCTBUS IO €€ TOCTHKECHUIO:
COCTaBJISITh IUIAH JACHUCTBUW, PACHPENENSATh POJAA C YYETOM MHEHHUM YYaCTHUKOB,
o0cyX1aTh pe3yibTaThl COBMECTHON palOOThI; OIEHUBATh KaueCTBO CBOETO BKJaJa U
KaXXJIOT0 YYaCTHHUKA KOMaHJIbl B OOIINI
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pe3yAbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;
npejJiaratb HOBBIE  MPOEKTHI, OIEHUBATh HUJEU C TO3UIMH  HOBU3HBI,
OPUTMHAIILHOCTH,  TMPAKTUYECKOW  3HAYUMOCTH; OCYIIECTBIIATH  MO3UTUBHOE
CTpaTernuecKoe MOBEJCHNUE B PA3IMUYHBIX CUTYAIUSAX,

IMPOSABIIATE TBOPUCCTBO U Boo6pa>1<eHHe, OBITH HWHHUIIUATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBIISATh MO3HABATENbHYIO I€ATEIHOCTh B 00JIaCTH
(bU3UKHU U aCTPOHOMUHU, BBISBIISITH MPOOJIEMBI, CTABUTh U (DOPMYJIHPOBATH COOCTBEHHBIC
3a7]a4M; CAaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a]1a4,
IJIaH  BBITIOJIHEHUSI TMPAKTUYECKOM paboThl ¢ Y4ETOM UMEKOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUM; 1aBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacuIupsTh paMK{ Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHU; eIaTh

OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH
3a peuieHue; OLICHUBATh

NPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (HOPMHUPOBAHUIO H MPOSBICHUIO SPYIULIUU B 00J1acTU (HU3UKH,
MOCTOSIHHO TMOBBIIIATH CBOIM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEJSAM; BJIAJACTh HABBIKAMU I103HABATEIBHOU

pedaexcun Kak 0CO3HAHMS COBEPIIAEMbIX
JNEUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUW; HCIIOJIb30BAThH

puéMBbI pedICKCUN ISl OIICHKH CUTYaIlUU, BHIOOpA BEPHOTO
pEeLICHUs; YMETh OLEHMBAaTh PHUCKHM U CBOCBPEMEHHO IIPUHHMATh PEUICHUS MO HMX

CHIDKCHUIO; IPUHUMATh MOTHUBBI M apT'YMEHTBI APYTUX IPU aHAJIN3E PE3yJIbTATOB

JEeSTENBHOCTH; MPUHUMATh ce0s1, TOHUMAsi CBOU HEJJOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U aPTYMEHTBI APYTUX IIPU AHAIU3€E PE3YJIbTATOB IEATEIbHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OIMIHOKH.

B npouecce nOCTMKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOTPAMMBI IO
dusnKe 1151 ypOBHS CPETHET0 00IIero 00pa3oBaHus y 00yJarOIINXCS COBEPIIEHCTBYETCS
IMOYUOHANbHBI UHMENTEKM, IPEATNIOIATAIOIINI CPOPMUPOBAHHOCTD:

CaMOCO3HaHMSl, BKJIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIMOHATBLHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUS COOCTBEHHOW SMOLIMOHAIBHOU C(hephl, OBITH
YBEPEHHBIM B ce0e; caMoperyJupoBaHUs, BKJIIOUYAIONIEIO CAMOKOHTPOJb, YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEAEHUE, CIOCOOHOCTH aJalTUPOBATHCS K
AMOIMOHATBHBIM U3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMU, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO IEIH H
yCcnexy, ONTUMH3M, HWHHUIUATUBHOCTb, YMEHHUE JEHCTBOBaTh, HCXOAS M3 CBOUX
BO3MOXKHOCTEM; SMMaTHM, BKJIIOYAIONIEH CIMOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTMX, YUYUTHIBaTh €ro MpPH OCYIIECTBICHUHU OOIIECHHS, CIIOCOOHOCTh K
COUYYBCTBUIO U COMEPEKUBAHUIO; COLMATIBHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH
BBICTPauBaTh OTHOIICHUS

C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koHiy o0yuenus B 10 kj1acce npemMeTHbIE pe3yJabTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

IMOHHUMATh pPOJIb (1)1/131/IKI/I B BKOHOMHHCCKOﬁ, TGXHOHOTHHGCKOﬁ, 3KOHOFHH€CKOﬁ,

COITMAIBHOM M 3TUYECKOM cdepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (PU3MKU B
COBPEMEHHOM HAy4YHOW KapTUHE MHUpPA, 3HAUYCHUE OMUCATEIbHON, CUCTEMATU3UPYIOIIEH,
OOBSICHUTEILHON M MPOTHOCTUYECKONW (YHKIUN (U3UYECKOW TEOpPHUU — MEXaHUKH,
MOJICKYJISIPHOUM (PUBHKHU U TEPMOJUHAMUKH, POJIb (PU3MUECKON Teopruu B OPMUPOBAHUU
npeicTaBieHnit 0 (QU3NYECKOW KapTHHE MHpa; pazinyaTh YCJIOBHUS MPUMEHUMOCTH
Mojenel (U3NYEeCKUX TeJd W MPOIECCOB (SIBICHMI): MHEpLUaIbHAs CUCTEMa OTCUéTa,
abCoOMIOTHO TBEpPIOE TENO, MaTepuajbHas TOYKAa, PABHOYCKOPEHHOE JBIKEHHE,
CcBOOOJHOE TajeHue, abCoITHO yopyras aedopMaius, aOCOJIIOTHO YIIPYroe Hu
aOCOJIOTHO HEYNpPYyroe CTOJKHOBEHUS, MOJENM Ta3a, >KUIKOCTH U TBEPIOTO
(KpUCTaJUIMYECKOT0) Teja, WACAIbHBIM ra3, TOYEYHBIM 3apsi, OJHOPOJIHOE
ANIEKTPUUECKOE TIOJNie;  pa3iauyvarh yCJIOBUS (TpaHUIBI, 00JIaCTH) NPUMEHUMOCTHU
¢bu3UYeCKUX 3aKOHOB, ITOHMMATh BCEOOIIHMM XapakTep (pyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAJU3UPOBaTh U OOBICHITH
MEXaHUYECKUE ITPOLECCHl U SIBICHUS, HCIOJIb3YS OCHOBHBIE IOJIOKEHUS U 3aKOHBI
MEXaHUKA (OTHOCUTEIBHOCTh MEXaHHUYECKOTO JBWXKEHUS, (HOPMYIbl KHHEMATUKU
PaBHOYCKOPEHHOTO JBIDKCHHs, TmpeoOpa3zoBaHus [amuies [ CKOPOCTH U
[epeMeNICHNs, 3aKOHbl HBIOTOHA, NPUHOUI OTHOCUTEIBHOCTH [‘amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUSI UMITYJIbCA U MEXAHUYECKON SJHEPTHUH, CBA3b
paboThl CUJIBI C U3MEHEHHEM MEXaHMUYECKON SHEpPruu, YCIOBUS PaBHOBECUSI TBEPIOIO
Tenaa), MPU ATOM HCIOJIb30BATh MAaTeMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
YCJIOBUSI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: IpeoOpa3oBaHuid ['anumnes, BTOporo u
TPETHETO 3aKOHOB HBbIOTOHA, 3aKOHOB COXPAHEHUSI UMITYJIbCA U MEXaHUYECKON SHEPIUH,
3aKOHA BCEMUPHOTO TATOTEHUS;, aHAIU3UPOBATH U OOBSICHATH TEIUIOBBIE MPOIECCHI U
SIBJIEHUSI, UCTIOJIb3Ysl OCHOBHBIE

nosoxkeHust MKT u 3aKoHBI MOJIEKYJIIpHOUM (DU3UKHU U TEPMOJUHAMUKY (CBA3b JaBICHUS
WJICAUTBHOTO Ta3a CO CpedHEd KUHETHYECKOW HHEpPruel TEIUIOBOrO JBWMKECHUS U
KOHIIEHTPALIMEN €r0 MOJIEKYJ, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPETHEN KUHETUUYECKON
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SHEpPrueu TEIUIOBOTO JBWIKEHUS €r0 YacTWll, CBA3b JABIICHUS HUICAIBHOTO rasa ¢
KOHIIEHTpAILIMEN MOJIEKYJ U €ro TemIeparypol, ypaBHenue Menaeneesa—Knaneiipona,
MEePBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHMs PHEPTUH B TEIIOBBIX IMPOIlECCax),
MpA 3TOM MCIOJb30BaTh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs: MeHneneeBa—Kianeipona; aHaau3upoBaTh U OOBSICHATH
AJIEKTPUYECKUE SIBICHUS, HCTIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI JJIEKTPOJUHAMUKHN
(3aKOH COXpaHEHHUs DJIEKTPUYECKOro 3apsia, 3akoH KysrnoHa, NOTEHIIMAIBLHOCTh
AJIEKTPOCTATUYECKOTO TOJISI, MPUHIUI CYTIEPIOZUIIMU JIEKTPUUECKUX TOJIEH, IPU ITOM
yKa3blBasi yCJIOBUSI NMPUMEHUMOCTH 3akoHa KylioHa, a Takke MpPaKTUYECKH BaXKHBIC
COOTHOIIIEHHUA: 3aKOHbI OMa /ISl y4acTKa [ENHu U JJIs1 3aMKHYTOM JIEKTPUYECKOM 1LETH,
3akoH Jlxoyms—Jlenma, npaBwia Kupxroda, 3axonsl ®apanes sl 3JIEKTPOIU3A);
OMUCHIBATh (DU3NUYECKUE MPOILIECChl U SIBJICHUS, WUCIOJIL3Ys BEJIMUYMHBI: MEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TE€Jl, CUjia, MOMEHT CHUJIbI, JaBJICHUE,
MOTEHITMAIbHAS SHEPIUsl, KHHETHUECKasl YHEPTUsl, MEXaHUYeCKast SHEepPrusi, paboTa CHIbI,
LHEHTPOCTPEMUTENIBHOE YCKOPEHHUE, CWUJIa TSKECTH, CUJIa YNPYroCTH, Cujia TPEHHS,
MOIITHOCTh, SHEPTHS B3aUMOJICUCTBUA Tena ¢ 3eMEi BOJIM3U €€ MOBEPXHOCTH, SHEPTHUs
yrnpyrou neopmariu npy>XKuHbl, KOJIXYECTBO TEIIOTHI, aDCOTIOTHAS TeMIIepaTypa Tea,
paboTa B TEepMOAMHAMUKE, BHYTPEHHSSI DHEPrus HJICAIBHOIO OJHOATOMHOIO Tas3a,
paboTa HIEaTbHOTO Ta3a, OTHOCUTEIbHAs BIAXHOCTH Bo3nyxa, KIIJ wmaeamsHOTO
TEIUIOBOTO JBUTATEIISI; JIEKTPUUECKOE T0JI€, HANPSXKEHHOCTh 3JEKTPUYECKOrO OIS,
HaNpsHKEHHOCTh TMOJIA TOYEYHOrO 3apsjia WIM 3apsHKeHHOTO Iapa B BaKyyMe M B
JIVPJICKTPUKE, TMOTEHI[MANl JJICKTPOCTATUYECKOTO TMOJIsl, Pa3sHOCTh IMOTEHIIMAJIOB,
AJIEKTPOJBUAKYIIAs CUja, CUJIa TOKA, HANpPSHKEHUE, MOIIHOCTh TOKa, AJIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJIEHCATOPa, COMPOTUBIICHUE y4acTKa MU C MOCJIeA0BATEIbHBIM
U MapajuielIbHbIM  COCIMHEHHEM PE3UCTOPOB, DHHEPrus IJIEKTPUUECKOrO MO
KOHJIEHCATOpa; OOBSACHATH OCOOCHHOCTH TMPOTEKAaHWUA (DUIUYECKUX  SBICHUM:
MEXaHUYECKOE JBH)KEHUE, TEIUIOBOE JIBUKCHHE YacCTHIl BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE JIBIKEeHUE, TudPy3usi, icmapeHre, KUIeHUe U KOHISHCAIIUs,
IJIABJICHUE W KPUCTAIUIM3ALMS, HAIMPABICHHOCTh TEIUIONEPENAuH, JJICKTpU3alus Tell,
SKBUIIOTCHUHUAIBHOCTh  MOBEPXHOCTH  3apsHKEHHOIO  IMPOBOJHMKA;  MPOBOJMTH
HCCIICIOBAHUE 3aBUCUMOCTH OJHOM  (M3WYECKOM BEIWMYMHBI OT JPYrod ¢
WCMOJIb30BAHUEM MPSIMBIX M3MEPEHHM, NpPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buKcHpOBaTH PE3YNHTATHl MONTYYCHHOW 3aBUCHUMOCTH (DU3NYECKUX BEITUYMH B BHJIC
rpadukoB ¢ yu4€ToM abCOIIOTHBIX IMOTPENTHOCTEH HW3MEpPEHHWH, JeNaTh BHIBOABI 10
pe3yiabTaTaM UCCJIEAOBaHUs;, MPOBOJUTH KOCBEHHbIE U3MEPEHUSI PUBNMUYECKUX BEJIIMYUH,
IpU 3TOM BBIOMpATH ONTUMAJIBHBIA METOJI WM3MEPEHHUs, OILEHHWBATH AOCOJIOTHBIE U
OTHOCHUTEJIBHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUI;

MPOBOJAWTH OIBITHI 110 MPOBEPKE MNPEII0KEHHOM THUIIOTE3bl: IUIAHUPOBATH
AKCHEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJTU3UPOBATh MMOJTyUYCHHBIC
pe3yAbTaThl U JeJaTh BBIBOJ O CTaTyCe MPEAJIOKEHHON TUIOTE3bl; COOMI0AATh MpaBuia
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0e30MacHOro Tpyza py NpoBEIECHUN UCCIEN0BAHNN B paMKaX y4E€OHOTO dKCIIEPUMEHTA,
NpakTUKyMa U  y4eOHO-HCCIIEOBAaTEIbCKOM W  NPOEKTHOM  JEATENbHOCTU C
HCII0JIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00OPaTOPHOr0 00OpYAOBAHUS; peIIaTh
pacu€THbIE 3aJ]a4M C SIBHO 3aJaHHOW U HESBHO 3aJIaHHOM (PU3HUECKOU

MOJIEIbIO: HA OCHOBAHUM aHAJIN3a yCJI0BHUs 00OCHOBBIBaTh BBIOOp (PU3MUECKON MOAENH,
OTBeuaroIei TpeOOBaHUAM 3a/1a4u, IPUMEHATH (OPMYJIbl, 3aKOHbI, 3aKOHOMEPHOCTH U
NoCTyJaThl (PU3MUYECKUX TEOPUH MpPU HCIOJB30BAHUM MATEMAaTUYECKUX METOJ0B
pelleHus 3axad, M[POBOAMUTL pacu€rbl HAa OCHOBAaHUM HMEIOIIMXCS  JaHHBIX,
AHAJIU3UPOBATH PE3YJILTATHI U KOPPEKTUPOBATH METO/IBI PELICHUS C YYETOM ITOJTYYEHHBIX
pe3yNIbTaTOB; pellaTh KaueCTBEHHBIE 3ajaud, TpeOyroliue NPUMEHEHUsS 3HaHUM u3
Pa3HbIX

pasnenoB Kypca (U3MKHM, a TakKe HWHTErpallud 3HAaHUM U3 JPYruX HpeMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAMBATH JIOTUYECKYIO LIENIOYKY PACCYXKICHUU C
OTOPO¥ HA U3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (pr3ndecKre SIBICHUS; UCIIOJIb30BATh
TEOPETUYECKUE 3HAHUS 1JIs1 OOBSICHEHUS! OCHOBHBIX MIPUHIIUIIOB

paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMUYECKHUX
IPOLIECCOB; MPUBOIUTH MPUMEPHI BKIIAJa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB

B pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUH; aHAIM3UPOBATh M  OLIGHUBATh TOCIEACTBUS  OBITOBOM U
IPOU3BOJICTBEHHOM

NESITEIbHOCTH 4YeJIOBEeKa, CBSI3aHHOM ¢ (QU3MYECKUMM TIpolieccamMH, C TO3UIUN
HKOJIOTHYECKOM 6€30MaCHOCTH, MPECTABICHUN O pallMOHAIBHOM IIPUPO/IONIOIH30BAHUH,
a TAKK€ Pa3yMHOM HCITOJIb30BAHUM JTOCTUKEHUM HAYKU U TEXHOJIOTHM ISl JAJTbHEHIIIETO
Pa3BUTHS YEJIIOBEUECKOTO OOIIECTBa; IMPUMEHATh Pa3IMUHBIE CIOCOOBI PadOTHI C
uHbopManmet  (PU3NYECKOro  COAEpKAHUS C  HUCIOJb30BAHHMEM  COBPEMEHHBIX
WHOOPMAITMOHHBIX ~ TEXHOJIOTHH, TpPU  ITOM  HUCIIOJIB30BaTh  COBPEMEHHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, MepepaboTKU U MPEIbsIBICHUS YICOHON U
HAy4YHO-TIOMYJISIPHON HH(POPMAIIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETAIINH HH(HOPMAITIH,
MOJIYyYEHHOW W3 Ppa3IMYHbIX HMCTOYHUKOB, KPUTHUYECKH AHAIU3UPOBATH MOJIY4AEMYIO
nH(OPMAITUIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaK
M Ha OCHOBE aHajgM3a HCTOYHWUKAa WH(GOPMAIMHU; TMPOSBIATh OPTaHU3AIMOHHBIC U
MMO3HABATEIbHbBIE YMEHUS CAMOCTOSTEIILHOTO

NpUOOpPETeHHs] HOBBIX 3HAHMA B  TIPOIECCE  BBHINIOJHEHUS  MPOCKTHBIX |
y4e0OHOUCCIIEeIOBATENBCKAX padoT; paboTaTh B TPYMNIE C WCIOTHEHHUEM Pa3IAYHBIX
COIIMAIBHBIX pOJIEH, IJIAHUPOBAaTh paldOTy TPYIIbI, PalUUOHATIBHO pacHpeaeisaTh
JeSTENHHOCTh B HECTAH/IAPTHBIX CUTYAIMsIX, aleKBAaTHO OICHUBATH BKJIAQJ KaXJIOTO U3
YYaCTHUKOB TPYIIIIBI B PEIICHHE pacCMaTPUBAEMON IPOOJIEMBI; MPOSBISATH MOTHUBALUIO
K Oyayiel npodeccuoHanbHON eI TEILHOCTH

0 CHEUUATIBHOCTAM (PU3UKO-TEXHUYECKOTO PO uUIIs.
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K xonity 06yuenus B 11 ki1acce npeiMeTHbIE Pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3UKU B SKOHOMHYECKOU, TEXHOJIOTUYECKOM, COLIMAIbHON U
ATUYECKOM cepax AesITeIbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKHU B COBPEMEHHOM
HAay4YHOW KapTHUHE MUpPA, pOJb ACTPOHOMHUHU B MPAKTHYECKOMN NESITENBHOCTH YEJIOBEKA U
JnanbHenIeM Hay4YHO-T€XHUYECKOM pa3BUTHH, 3HAYCHUE ONMUCATEIBHOM,
CUCTEMAaTU3UPYIOIIEeH, OOBSICHUTENbHON M MPOTrHOCTUYECKOW (QYHKUMN (U3MUECKOM
TEOPUH — DIIEKTPOJWHAMUKH, CIIELUAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOMU
¢u3uku, poib PU3MUECKOH TEOpUHU B (POPMUPOBAHUHU NPENCTABICHUN O (PU3MUECKOU
KapTUHE MHUpa, MECTO (U3UYECKOM KapTUHBI MUpa B OOIIEM psAIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUI O MPUPOJIE; Pa3INdaTh yCIOBUS NPUMEHUMOCTH
Mojene (QU3NYECKUX Tel U MPOILEeCcCOB (SBJIEHUMN): OJHOPOJHOE JJIEKTPUUECKOE U
OJIHOPOJTHO€ MAarHMUTHOE TOJIsSI, FTApPMOHUYECKUE KOoeOaHus, MaTeMaTHUYEeCKUI MasTHUK,
UjeaTbHBIN MPY>KUHHBIM MasSTHUK, TAPMOHUYECKHE BOJIHBI, WJI€aIbHBIN KoJie0aTeIbHbIN
KOHTYp, TOHKas JINH3a, MOJEJIE aToMa, aTOMHOTO sii[pa U KBAaHTOBOW MOJENIH CBETA;
paznuyarh ycioBus (TpaHULbI, 00JIACTH) TNPUMEHHUMOCTH (PU3UUYECKHX 3aKOHOB,
NOHMMATh BCEOOMIMI XapakTep (YyHIaMEHTAJIbHBIX 3aKOHOB M OTIPAaHUYEHHOCTH
UCIIOJIb30BAHMS YAaCTHBIX 3aKOHOB; AHAIM3UPOBATH U OOBACHATH 3JIEKTPOMArHUTHBIC
IPOLIECCHI U SIBJIEHUS, UCTIOIb3YS
OCHOBHBIE TIOJIOKEHUS M 3aKOHBl DJIEKTPOAMHAMUKUA U CIEHUAIbHON TEOpUH
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHHMs AJIEKTPUYECKOro 3apsja, cuia Amrmepa, Cuiia
JlopeHla, 3aKOH »BJIEKTPOMAarHUTHOW WHAYKUuMH, npaBuwio Jlenua, cBsa3p DJIC
CAaMOMHIYKIIMH B 3JIEMEHTE 3JIEKTPUUYECKOM LIETH CO CKOPOCThIO U3MEHEHUS CHUJIbI TOKA,
MOCTYJIaThl CIEMAIbHOW TEOPUM OTHOCUTEILHOCTH OWHINTEHHA); aHAIW3UpPOBaTh U
O0O0BSCHATH KBAHTOBBIE MTPOLIECCHI U SBJICHUS, UCTIOIB3YsI MOJI0KEHUS KBAHTOBOM (PU3UKH
(ypaBuenue OuHmTeiHa mana ¢dotodddexra, mEepBBId M BTOpOM mocTyiatel bopa,
MPUHLUI COOTHOUIEHUs HeomnpeaenéHHocTe [elizenOepra, 3akOHbl COXpaHEHUS
3apsiIOBOTO U MAacCOBOT'O YUCEN U SHEPTUU B AJIEPHBIX PEAKIMAX, 3aKOH PaIMOAKTUBHOTO
pacmaza); ONUCHIBAaTh (PU3WYECKHUE TMPOIECCHl M SBICHUS, HWCIOJB3yS BEIHYMHBIL:
HaINpsHKEHHOCTh  AJIEKTPUYECKOr0  MOJIS, TMOTEHLHAN 3JIEKTPOCTATHYECKOro MO,
Pa3HOCTh TMOTEHIHUAJIOB, DJIEKTPOJBHKYILAS CHUJIa, WHAYKIUS MarHUTHOTO TOJS,
MarHuTHbIA TOTOK, cwia AwmImepa, HWHIYKTUBHOCTb, JJIEKTPOABMXKYIIAS CHUIIA
CAMOMHJIYKIIMM, DHEPTUsi MAarHUTHOTO TOJISI MPOBOJHHKA C TOKOM, PEJSITUBUCTCKUUN
HUMITYJIbC, TIOJTHASI DHEPTHs, SHEPTHs MOKOs CBOOOIHOW YACTHIIBI, SHEPTHUS U HMITYIIbC
dboTOHA, MACCOBOE YHCIIO U 3apsij sApa, SHEPTUs CBSI3H SApa;

OOBSICHAIT OCOOEHHOCTU MNPOTEKaHUsI (PU3UUECKUX SIBICHUM: JIEKTPOMarHUTHAs
WHIYKINS, CAMOMHAYKIUS, pe30HAHC, UHTEep(dEepEHLIUs] BOJH, AU(PaKIUs, TUCIEPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, porornexkrpuueckuit 3¢pdext (horoaddexr), anbdha- u
Oeta-pacnaabl siaep, raMMa-u3nydeHue sijaep, GU3nYecKre MPUHIUIBI CIEKTPaTIbHOIO
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aHanau3a U paboOTHl Jiazepa; OMpEACSsITh HAMpaBICHUE WHIAYKIMH MArHUTHOTO MOJIS

MPOBOJIHUKA C TOKOM, CHJIBI

Awmnepa u cuibl JlopeHna; cTpouTh M300pakeHHE, CO3JaBaEMOE TUIOCKUM 3E€pKajioM,
TOHKOM JIUH30H, 1

PacCUUTHIBATH €0 XapaKTEPUCTHUKH; IPUMEHITh OCHOBOIIOJIAralole aCTPOHOMUYECKHE
MOHATHUS, TEOPUM U 3aKOHBl JJis aHaiu3a U OOBICHEHUS (PU3MUECKUX MPOIECCOB,
MPOUCXOJAIINX B 3BE3MAaX, B 3BE3OHBIX CUCTEMAX, B MEKIAJIAKTUUYECKOM CpEIE;
JBUKEHUSI HEOECHBIX TeJl, IBOJIIOIMHU 3BE3] U BceneHHOl; MpoBOAUTH HCCIEOBaHUE
3aBUCUMOCTEN (PU3NYECKUX BEJIUUYHMH C UCTIOIb30BAHUEM

OpSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
NOJIYyYEeHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIUYUMH B BUJE TpaPUKOB C Y4ETOM
a0COJIIOTHBIX MOTPEITHOCTEW U3MEPEHUH, JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM

UCCJICIOBAHNUS;, MPOBOJUTh KOCBCHHBIC W3MEPCHHS (PU3NYCCKUX BEIMYHMH, MPH ITOM
BBIOMpATh ONTUMAIBHBIA METO U3MEPEHUS, OIICHUBATH A0COJIIOTHBIC U OTHOCUTEIIHHBIC
MOTPEIIHOCTH TPSMBIX M KOCBEHHBIX W3MEPCHHUM; TPOBOJMTH OMBITHI IO IPOBEPKE
NPEJIJIOKCHHOHN THUITOTE3bI: IIAHUPOBATh SKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3MPOBATh IOIYUYCHHBIE PE3yabTaThl W J€aTh BBIBOJ O CTaTyce
NPEUI0KEHHOM THITOTE3bI; ONMMCHIBATH METOIBI MIOYICHUS HAYIHBIX aCTPOHOMHUYECKHIX
3HaHWH; coOMIOAaTh MpaBuia OE30MACHOTO TPyAa MPHU MPOBEICHUH HCCIEAOBAHUN B
pamMKax y4eOHOTO OKCIEPHMEHTa, NPAaKTHKyMa H Y4eOHO-UCCIIEJIOBATEIBCKON U
NPOCKTHOW JIEATEIHPHOCTH C UCIOJh30BAHHEM HM3MEPUTEIBHBIX YCTPOHCTB W
7abopaTopHOTrO 00OPYIAOBAHHUS, PEIIaTh PACUETHBIC 3a]]a4d C SIBHO 3aJaHHON M HESIBHO
3aJjaHHON (pM3MYECKON MOJIeIbl0: Ha OCHOBAaHHMM aHajW3a YCJIOBHS BBIOMPATH
dbu3uvecKkue MOJEIH, OTBEYAIOIIUE TpeOOBaHUSAM 3aJa4M, TMPUMEHSITH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH W TIIOCTYJaThl (DU3MYECKUX TEOPHH IMPHU HCIOIH30BAHUH
MaTeMaTUYeCKUX METOJI0OB pEIICHUs 3ajJad, NPOBOJAUTh pacu€Thl Ha OCHOBAaHUU
MMEIOIINXCS TAaHHBIX, aHATU3UPOBATh PE3YJIbTAThl M KOPPEKTUPOBATH METOABI PEIICHUS
C y4€TOM TMOJYYEHHBIX pe3yJbTaTOB; pEIIaTh KayeCTBEHHBIC 3a/adyd, TpeOyromue
MPUMEHEHUS 3HAHUW U3 Pa3HBIX pa3/eioB Kypca (pU3uKH, a Takke MHTETpaIlluu 3HAHUN
U3 JPYruX TPEeIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHYECKYIO
IEMOYKY PpAaCCYKICHHH ¢ OMOpOoM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dusnyueckue SBICHUS; UCTIOJIH30BATh TCOPETUUCCKUE 3HAHUS JIJIs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIOB  pabOThl  M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOJOTUYECKUX TPOIECCOB;

MPUBOJIUTH MMPUMEPHI BKJIA/Ia POCCHICKUX ¥ 3aPYOCKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHE TIPOIECCOB OKPYKAIOMIECTO MUPA, B Pa3BUTUE TEXHUKU
W TEXHOJOTWH; aHaJIM3UpOBaTh ¥  OICHWBATh  TIOCIACACTBUS  OBITOBOH U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEIOBEKA, CBA3aHHON ¢ (DU3UIECKUMU MTPOIIECCAMH, C
MO3UIMHA  DKOJOTUYECKOHW  O€30MacHOCTH, TPEJACTAaBICHUH O  PAMOHATHLHOM
MPUPOIOIIONB30BAHNN, a4 TAaKXKE Pa3yMHOM HWCIIOIh30BAHUU JOCTHKEHUN HAyKH U
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TEXHOJIOTUWA Il JalbHEMIIEro pa3BUTHS YEJIOBEYECKOIO OOIecTBa; HPUMEHSTH
pasnuuHbie crocoObl paboThl ¢ HHPOpMalHen HU3NIECKOro

COJIep KaHMsI C MCIOJIb30BAHMEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTUU JJI1 IIOMCKA,
nepepaboTKM M TOPEIbsABICHUA Yy4eOHOM W HAyYHO-TIOMYJSIPHOM HH(OpMaLuH,
CTPYKTYPUPOBaHUS M HHTEPHpETalui WH(GOPMAalWU, MONYYeHHOW M3 pa3IUYHbIX
MCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJy4aeMyl0 MH(QOpPMALUIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM, TAK ¥ HA OCHOBE aHAJIN3a UCTOYHHUKA
uHboOpMaIK;  TPOSABIATH  OpPraHU3alMOHHBIE W [IO3HABATEJbHbIE  YMEHUS
CaMOCTOSATEILHOTO

OpUOOPETeHHUsT HOBBIX 3HAHUW B IMPOILIECCE BBIMOJHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIeI0BATENbCKUX PA00T; paboTaTh B IPYMIIE C UCIIOJIHEHUEM PA3IMUHbIX COLIMATIBHBIX
poJiel, MIaHupoBaTh PabOTy TPYIIIbI, PAIMOHAIBLHO PACHpPENeNsiTh NEATEeIbHOCTh B
HECTaHJAPTHBIX CHUTYallMsIX, aJ€KBATHO OIEHUBATH BKJIAJ KaXJOr0 W3 YYaCTHUKOB
TPYNIBl B PEIIEHWE paccCMaTpUBaeMOM MPOOJIEMbl; MPOSBIATh MOTUBALIMIO K Oyaymiei
npodeccuoHaIbHOM IeITeTbHOCTH

I10 CIICOUAJIBHOCTAM @HSHKO-TGXHH‘{GCKOTO HpO(bI/IJ'I}I.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaunue
Ne KomunuecTBo OCHOBHBIE BUIBI NEATEIHHOCTH
pa3aesioB U TEM [IporpamMmMHOE coaepkaHue
/11 4acoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Paszpnen 1. HayuHblilt MeTOX MO3HAHMSA NPHUPOIBI
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1.1

Hayunsiii MeTOR
[IO3HAHUS IPUPOIBI

®dusuka — GpyHAaMEHTAIbHAS HAYKA O
npupoje. HaydHsiii MeTOA TTO3HAHUSA
U METOJIbI UCCIIeIOBAaHUS (PU3UUECKUX
SIBIICHUU.

OKCIIEpUMEHT M TEOPUs B IpoLiecce
no3HaHus npupozasl. Habnrogenue u
SKCIIEPUMEHT B (hU3HKE.

CnocoObl u3Mepenus: puanyecKkux
BEJIMYMH (aHAJIOTOBBIE U IU(PPOBBIE
U3MEpUTEIbHBIE TPUOOPHI,

KOMITBHOTCPHBIC JATUYNKOBBIC CI/ICTCMBI) .

[TorpemnocTu U3MepeHuit PuU3NIECKUx
BEJIMYUH (a0COJIIOTHAS U
OTHOCHUTEJIbHA ).

MopaenupoBanue GU3NISCKUX SBICHUN
Y MPOIIECCOB (MaTepualibHas TOUKa,
a0COIFOTHO TBEPOE TEJO, UAcaTbHAS
JKUJIKOCTb, U CaJIbHBIN I'a3, TOYSUHBIN
3apsn). ['unoreza. @u3nyecKuii 3aKoH,

Yyactue B IUCKYCCUU O POJIU
¢bu3nueckoi Teopun B POPMUPOBAHUU
IpeiCcTaBIeHU 0 PU3NYECKON KapTUHE
MUpa, MecTe PU3NYECKON KapTHUHBI
MHUpa B OOLIEM PsIIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUI
0 IIpUpOJIE.

N3ydenue MOHIATUN «TUIIOTE3a»,
«(hu3nUecKuil 3aKoH», «(puznueckas
TEOPUSI».

PaccMoTpeHne rpaHull NPUMEHUMOCTH

(1)I/I3I/I‘IGCKI/IX 3aKOHOB.

CpaBHEeHHE U3MEpPEHUIN PU3NIECKUX
BEJIMYWH TIPU TTOMOIIM aHAJIOTOBBIX U

I (PPOBBIX U3MEPUTEIBHBIX TPUOOPOB,
HaTpuMep, MPU U3MEPESHUHU CHITBI TOKA U
HaTPsDKEHUS B IICTIH MOCTOSTHHOTO TOKa
TIPH TTOMOIIIM aHAJIOTOBBIX U ITU(PPOBBIX
U3MEPUTEITHHBIX TPHOOPOB.
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I'paHUOBI €0 IPUMCHUMOCTH.

dusznueckas TEOpUsl.

Ponb u Mecto ¢pusuku B popMupoBaHUM
COBPEMEHHOM HAyYHOU KapTUHBI MUpA,
B IIPAKTUYECKON ESATEIBHOCTH JIFOJEH

OcBoenne CIIOCO0O0B OLICHKU
IIOIPEIIHOCTEN U3MEPEHUM.

OcBoeHne OCHOBHBIX MMPUEMOB PabOTHI
¢ udpoBoit tabopaTopueit mo Gpusnke,
HaTnpuMep, PH U3MEPEHUN PUBNIECKUX
BEJIMYUH TPU TTOMOIIIH KOMITBIOTEPHBIX
JaTYNKOB

Hroro no pazneny

Pa3nen 2. Mexanuka
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2.1

Kunemartuka

10

Mexaunueckoe JIBU)KCHUE.
OTHOCHUTEIBHOCTh MEXAaHUYECKOTO

nBmwxkenns. Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuaibHOM TOYKH,
€ro NPOEKIHNHU HA OCU CUCTEMBbI
KoopauHar. Tpaektopus.
[Tepemenienue, CKOpOCTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHUE MAaTepUaIbHON TOUKH, UX

IMPOCKIIMUN Ha OCU CUCTCMBI KOOPAWHAT.

CrioxeHue nepeMeleHnii U CI0KEeHHE
CKOPOCTEU.
PaBHOMEpHOE ®
MPSAMOJIMHENHOE TBUKECHHE.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,

YCKOPEHUS U IyTH MAaTEPUAIBHON TOUKH

OT BPEMEHHU U UX TpaduKH.

PaBHOYCKOpPEHHOE

[IpoBeneHME KOCBEHHBIX U3MEPEHUI
MTHOBEHHOM CKOPOCTH U YCKOPEHUS
TeJla, B TOM YUCJIE€ YCKOPEHUS
CBOOOJIHOTO MaJICHUs, IPOBEJICHUE
HCCJIEOBAHUS 3aBUCUMOCTEN MEKIY
bU3UYECKUMH BeTUYUHAMHU (ITyTH OT
BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUH, TIEPHOJIa 0OpaIlieHUs
KOHHYECKOTO MasTHUKA OT €T0
MapaMeTPOB) U OMBITOB IO MPOBEPKE
MPEIJI0KEHHOW TUIOTE3bl TIPU
M3yUYEHUHU PABHOYCKOPEHHOTO
MPSMOJIMHEMHOTO ABUXKEHUS,
JBIDKCHHS Tesa, OpOIIEHHOTO
TOPU30HTAIIBHO, IBUKEHUS TeJIa 1O
OKPYKHOCTH C ITOCTOSIHHOU 10
MOJIYJIIO CKOPOCThI0. OnipeiesieHne
a0COJIFOTHBIX U OTHOCUTEITBHBIX
MOTPEIIHOCTEN
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CBoOoaHoOe nazieHue. Y CKOpeHue
cBOOOHOIO MajeHus. [IBrkeHne

Tena, OPOLIEHHOTO MO/ YTIIOM K
TOPU30HTY. 3aBUCUMOCTH KOOpPJMHAT,
CKOPOCTH U YCKOPEHUS MaTepHAIbHOM
TOYKH OT BPEMEHH U WX IpaduKH.
KpuBonuneitnoe nBmxenue. J[BrkeHne
MaTepUATbHON TOYKH TI0 OKPYKHOCTH.
YrnoBas v TMHENWHas cKopocTs. Ilepruon
U 4acToTa o0palieHus.
LenTpocTpeMuTenbHOE (HOPMAILHOE),

KacateabHOE  (TaHTeHUUAJbHOE) U
NOJIHOE  YCKOPEHHE MaTepHalbHOU
TOYKHU.

TexHuueckue YCTPOKCTBA 51

TE€XHOJIOTUYECKHUE MTPOLIECCHI:
CIIUJIOMETP, ABUKECHUE CHAPSIIOB,
LIETIHBIE, IECTEPEHYATHIC U PEMEHHBIE
nepenayu, CKOPOCTHBIEC U THI

u3MepeHul (HU3NYECKUX BEJIUYHH.

OneHka rpaHul] HOTPENIHOCTEN.
N3ydeHnue Moe CUCTEMBI OTCUETA,
CpaBHEHUE IIyTEU, TPACKTOPUH,
CKOpPOCTEH JIBUKEHUS OJHOI'O U TOT'O Ke
TeJIa B pa3HbIX CUCTEMAX OTCUYETA.
AHanu3 pa3HbIX croco0oB
HUCCIIEIOBAHUS IBUKEHUI.
PaccMoTpenune npeaenbHoro rnepexoaa
U U3MEPEHHUE MTHOBEHHOM CKOPOCTH.
MonenupoBanue
JBYOKCHUU C
MEXaHU3MOB, U3YUYECHUE

npeoOpa3oBaHus
UCTIOJIb30BaHUEM

npeoOpa3oBaHus YIIIOBOM CKOPOCTH B
pelyKTOpE.

AHayiu3 HanpaBJICHUSI CKOPOCTH TIPH
JIBM>KEHUHU TIO0 OKPY>KHOCTH.

Pemenue pacu€THbIX 3a71a4 C SBHO
3aJaHHOM 1 HESABHO 3aJIaHHOMN
(bu3HUeCKON MOJACIBIO C
HCITOJIb30BAaHNEM OCHOBHBIX 3aKOHOB 1

bopMysT KHHEMATHUKHU.
PelleHne ka4yecTBEHHBIX 3ajad,
TpeOYIOIIUX NPUMEHEHHUS 3HAHUM

II0 KHHCEMATHKCE.
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OOBbsicHEeHMEe yCTpoWcTBA W MNpUHIMIA
JEHCTBHSI CIUIOMETPA, LIETIHBIX,
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IECTepEHYATBIX U PEMEHHBIX IIepeay,
CKOPOCTHBIX JTU(PTOB.

OOBsicCHEHHE ABUKEHUS CHAPSIIOB.
OmnpepeneHue ycIOBUI TPUMEHUMOCTH
Moesnel (pU3NIecKuX Te U MPOLECCOB
(sIBJIEHUI ): MaTepUalIbHAsI TOYKA,
PaBHOYCKOPEHHOE JBUKEHHUE,
cBOOOIHOE TaJICHUE.

BrinorHeHre y4eOHbIX 3a1aHUN Ha
aHaJIu3 MEXaHUYECKUX MPOIIECCOB
(sIBJIGHUI) C UCIIOIB30BaHUEM
OCHOBHBIX TTOJIOKEHUM U 3aKOHOB
KMHEMAaTUKU: OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBUKEHHUS,
bopMyJIbl KHHEMATHKHU
PaBHOYCKOPEHHOTO JIBUKEHUS,
npeobpazoBanus [amumnes mis
CKOPOCTHU U MEPEMEILICHUS.
Hcnonp3oBanue [T-rexnomorui npu
paboTe ¢ TOMOTHUTESIBHBIMHU
MCTOYHUKAMU UH(OpMaLIMK MO TEME,
UX KPUTUUYECKUI aHAIU3 U OLIEHKA
JIOCTOBEPHOCTH
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2.2

JnHamuka

10

[Tepseiit 3akoH HeroToHA.
NuepryanbHble CUCTEMBI OTCUETA.

[IpuHun otHocuTenbHOCTH ["anumnes.

Heunepunanbabie cuCTEMBI OTCYETA
(ompeneneHue, IpuMepsl).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PaBHOJEUCTBYIOILLIEN CHII U
KO3 puULIMeHTa TPEHUS CKOJIBKEHUS,
IIPOBEJICHUE UCCIIEA0BAHMS
3aBUCUMOCTEH (PU3NUECKUX BETUUUH
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Macca tena. Cuna.

[TpuHun cynepno3uuuu

cwil. Bropou 3akoH

HeroTona mis

MaTepuaabHONW TOUYKH.

Tperuit 3akoH HeroToHa 111
MaTepHuaabHbIX TOYECK.

3aKOH BCEMUPHOTO TSITOTCHUSI.
DKBUBAJICHTHOCTh I'PABUTALIMOHHOM U
VHEPTHOU MacCCBI.

Cuna TspkecTd. 3aBUCUMOCTD
YCKOPEHHUs CBOOOIHOTO TMaJICHHS OT
BBICOTBI HaJl MOBEPXHOCTHIO IUIAHETHI U
OT reorpapuuecKor MUPOTHI.
JIBrm>keHre HEOSCHBIX TEJl U UX
CIyTHUKOB. 3akoHbl Kerepa.

[lepBas kocMHuUYecKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Bec Tena, nBuxyierocs ¢
yckopeHueM. Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHHs CKOJIbXKEHUS U
cuia tperus nokos. Koadduument
TpeHus. Cuia COnpOTUBIICHUS TIPU
JBUKEHHUH Tella B JKUJIKOCTH WM Tase,

(cu1 yrpyrocTu, BO3HUKAIONIUX B
MPY>KUHE U PE3NHOBOM 00pasiie, OT
ux nedopmanuu) v ONbITOB 10
MIPOBEPKE MPEIIOKEHHON TUIIOTE3bI
NIPU W3YYCHUU ABMKCHUS OpycKa IO
HAKJIOHHOM MIIOCKOCTH, JBMKEHUS
CUCTEMBI CBSI3aHHBIX TeJ, 1epopmanuun

TEl.
Onpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX  IOTPEITHOCTCH

U3MepeHu (U3NYECKUX BEIIMYMH.

OreHka rpaHuil MOTPEUTHOCTEH.
HccnenoBanue MBUKEHUSI CUCTEMBI
TeJ, CBSI3aHHBIX HUTbHIO, IEPEKUHYTOMN
gyepe3 JETKui 010K, ABMKEHUS OpycKa
110 HAKJIOHHOM TIOCKOCTH

C IEpEeMEHHBIM K03 HUITHECHTOM
TPEHHUs, IBIKCHUS TPy3a Ha BaTy C
TperueM. Habmonenue qBuKeHus Tel
B MHEPIMAIBHBIX ¥ HEHHEPIIUATBHBIX
cUCTeMaX OTCUETa, HAIPUMED, KAUCHHUS
JBYX MAJUHAPOB WU IIAPOB PA3HOM
MacCChl C OJJTUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIPHO HEUHEPITUATHHON
CHUCTEMBI OTCYETA.
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€€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JBUKEHHS.
Jasnenue. I uapocratnyeckoe
napienue. Cuna Apxumena.
TexHuuyeckue ycTponucTBa

N3yyeHune eHTpOOEKHBIX MEXaHU3MOB.
CpaBHEHUE CUJI TPEHUS MTOKOS, KAYEHHUS
U CKOJIBYKEHUS.
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N TCXHOJIOTMYCCKHEC IMPOLCCCHI:
IIOAIIHUITHUKH, JABMOKCHHC
HNCKYCCTBCHHBIX CITYTHHKOB

Pemenne pacu€THbIX 3a7a4 C SIBHO
3aJJaHHOM U HEABHO 3aJIaHHOU
(bu3HUecKo MOJEIbIO

C MCIIOJIb30BAHUEM OCHOBHBIX

3aKOHOB U (HOPMYJI KHHEMATUKH U
JTUHAMUKHU. Permenne kauecTBEHHBIX
3a/1a4, TPEOYIOMMUX MPUMEHEHUS
3HAHUM 1O KWHEMATHKE U JIMHAMHUKE.
OOBsiCHEHHE YCTpOWCTBA WM TIPUHIIUIIA
JICUCTBUS TIOAIITUITHUKOB.

OOBsiCHEHHE TBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

OnpeneneHue ycioBUit
MIPUMEHUMOCTH MoJieliel (pu3nuecKkux
T€JI U MPOLIECCOB (SIBJICHUM):
HMHEpIIMaIbHas CUCTEMA OTCUETA,
MaTtepuajgbHas TOYKa, aOCOIIOTHO
ynpyras naedopmarus. BeimoaHeHue
y4eOHBIX 3aJIaHAK Ha aHaJIu3
MEXaHUYECKUX MPOIIECCOB (SIBICHUI) C
HCIIOJIb30BAHUEM OCHOBHBIX
MOJIOKEHUN U 3aKOHOB IMHAMUKH : TPU
3akoHa HproTOHA, MpUHIIUIT
OTHOCUTENbHOCTH ["anues, 3aKoH
BCEMHUpPHOTO TATOoTeHUs. PaboTa B
rpymnmnax nmpu o0CyXJA€HUHU BOITPOCOB
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MEXIPEIMETHOTO XapaKTepa
(Hanmpumep, Mo TeMe «/[BrxeHue B
IPUPOEY)
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2.3

CraTtuka TBEpIOTO
TeIa

AOGCOIOTHO TBEPOE TEIO.
[TocTtynaTenpHOE U BpaliaTeaIbHOE
JIBUKEHUE TBEPIOro Tejia. MOMEHT
CHJIbI OTHOCUTEIBLHO OCH BpaIlleHUsI.
IIneyo cunbl. ClioKeHHE CHUII,
MPUWIOKEHHBIX K TBEPJIOMY TEIYy.

LlenTp TsxK€CTH TENA.

YcnoBust paBHOBECHS TBEPAOTO TENA.
YcTonunBoe, HEyCTOMYHUBOE,
0e3pa3IMYHOe paBHOBECHE.
TexHuyeckne yCTporucTBa U
TE€XHOJIOTUYECKHUE MTPOLIECCHI:
KPOHIITEWH, CTPOUTEIBHBIN KPaH,
peméryaTbie KOHCTPYKIIUU

IIpoBenenue uccneqoBaHus yCIOBUN
paBHOBECHS TBEPAOTO TEA, UMEIOIIETO
OCh BpaIllEHUsT; KOHCTPYUPOBAHUE
KPOHILTENHOB U pacy€T CUJl YIPYTOCTH;
M3y4YEeHUE YCTOMUYHUBOCTH TBEPAOTO
TeJla, UMEIONIETO MIIOIA/Ib OTIOPHI.
Pemenne pacu€THbIX 3a7a4 C SIBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(bu3nIECKON MOJIETIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyJT CTaTUKH.

Peumienue kayecTBEHHBIX 3ajad,
TpeOyIOIUX MPUMEHEHUS] 3HAHU N

10 CTaTHKE.

OObsicHEHHE YCTPOWCTBA U PUHITUTIOB
JICUCTBUA KPOHILTEWHA, CTPOUTEIBHOTO
KpaHa, pelETYaThIX KOHCTPYKIIHM.
Omnpenenenue yclioBUil IPUMEHUMOCTH
Mozenet (GU3NISCKUX TeJI: aOCOIFOTHO
TBEPAOE TEJIO.

BrimmoHeHre yueOHBIX 3a1aHUN Ha
aHaJIn3 MEXaHUYECKUX MPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM
OCHOBHBIX ITOJIOKEHUUN U 3aKOHOB
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CTaTUKU: YCIIOBUS PAaBHOBECHS
TBEPIOIO Tea
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2.4

3aKOHBI COXpAaHEHHUS B
MEXaHHUKe

10

NMnynec MaTepuanbHOU TOUYKY,
CHUCTEMBI MaTepHaIbHBIX TOUeK. LIeHTp
Macc CUCTEMbI MAaTEPUAIBHBIX TOUEK.
Teopema o IBM>)KEHUH LIEHTpa Macc.
NmMnynbe cuiibl 1 UIBMEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCA.
PeaktrBHOE IBUXKEHUE.

MoOMEeHT uMnyJibca MaTepualbHON
Touku. [IpeacraBneHne o COXxpaHEeHUU
MOMEHTA UMIYJIbCA B LIEHTPAJIbHBIX
HOJISIX.

PaboTa cuiibl Ha MaJIOM U HA KOHEYHOM
nepemeniennn. ['papuueckoe
npecTaBieHue paboThl CUJIBI.
MomHOCTE CHUIIBL.

Kunernueckas sHeprus MmatepuaibHON
ToukHu. Teopema 006 H3MECHECHUHN
KUHETUYECKOW SHEPIUU MaTepUaIbHOU
TOYKH.

[loTeHIIManbHBIE U HEMTOTCHIMAJIbHBIE
cuibl. [loTeHIManpHas sHEprus.
[loTeHIManbpHAas SHEPrUs yIpyro
nehOpMUPOBAHHON MPYKUHBIL.
[ToTeHunanbHas SHEPrus Teaa B

[TpoBeneHre KOCBEHHBIX U3MEPEHUN
UMITYJIbCA TeJIa, KHHETUICCKON H
MOTEHUUAIBHON DHEPTUM TeEJIa,
MOIITHOCTH CHJIBI; TPOBEICHUE OIBITOB
I10 MPOBEPKE MPEIIOKEHHON
THIOTE3bI IPH U3yYCHUN
PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
JIBDKEHUS U B3aMMOJICHCTBHSI TEJI.
OmnpeneneHue abCOMOTHBIX U
OTHOCHUTEJIBHBIX TIOTPEITHOCTEH
U3MEpCeHUN (DU3UICCKUX BEITMYMH.
OreHka rpaHuil MOrPEUTHOCTEH.
[IpoBenenne SKCepUMEHTA 110
CpPaBHEHHIO U3MEHEHUS UMITYJIbCa
TeJa C UMITYJILCOM CHJIbI, U3MEHEHUS
MOTEHIIMAJILHON YHEPTUU TIPYKUHBI C
paboTOM CHIIBI TPEHHUSI.

HccnenoBanue coxpaHeHUs UMITYJIbCa
IpH YIIPYroM B3aUMOJCHCTBUH,
COXPaHEHHS YHEPTUU MPU CBOOOTHOM
najcHUH.

Omnpenenenue pabOThI CUITBI TPEHUST TIPH
JIBMKEHUU TeJla 10 HAKJIOHHOU
TIOCKOCTH.
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OJHOPOJHOM I'PaBUTALIMOHHOM IIOJIE.
[TorennuanbHas dHEprus Tena

HaGmronenue u 00BsACHEHHUE

PCAaKTUBHOI'O JBUKCHMUAI.

Pemenne pacu€THbIX 3a7a4 C SIBHO
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B IPAaBUTALlHOHHOM I10JI€ OJTHOPOJIHOTO
mapa (BHyTpU U BHE 11apa).

Bropas kocmuueckas CKOpOCTb.

TpeTbs kocMuueckasi CKOpocTb. CBA3b
paboThl HEOTEHIIMATBHBIX CUJT C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI T€Jl. 3AKOH COXPAaHEHUS
MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBuenue bepHymm 174 uacaibHOU
YKHAJIKOCTH KakK CJIEJICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUU.
TexHuyeckue yCTporucTBa U
TEXHOJIOTUYECKHUE MTPOLIECCHI: IBUKECHUE
paKeT, BOAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, TUPOCKOT, GUTYPHOE KaTaHHE
Ha KOHbKax

3aJJaHHOM U HEABHO 3aJIaHHOU
(bu3HuecKol MOJEINbIO

C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMy1 MEXaHUKHU.

Pelienne kadecTBEHHBIX 3ajad,
TpeOYIONIUX MPUMEHEHUS 3HAHUM

M0 MEXaHUKE.

OOBsiCHEHHE IPUHITUTIOB JISHCTBUS
BOZIOMETA, KOTEpa, MPY>KUHHOTO
nucroeTa, rupockomna. OObsiICHEHNE
JBUKEHUS paKeT, GUTYpHOTO KaTaHUs
Ha KoHbKax. OmnpezeneHue yciuoBHil
MPUMEHUMOCTH MOJIENEeH PU3NYECKUX
TEJI U MPOLIECCOB (SIBJICHUM):
a0COJIFOTHO YIIPyroe u abCOII0THO
HEYIPYroe CTOJIKHOBEHHS.
BrimorHeHre yueOHbIX 3aIaHUN Ha
aHaJIN3 MEXaHUYECKUX MPOILIECCOB
(sIBJIEHUI) C UCTIOJIB30BAaHUEM 3aKOHOB
COXpaHEHHUS B MEXaHUKE: 3aKOHBI
COXpaHEHHUs UMITyJIbca U
MEXaHUYECKOM HEPruu, CBsI3b pabOThI
CUJIbI C U3MEHEHUEM MEXaHUYECKOU
SHEPIUM Tea.
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Hcnonb3oBanue IT-Texnonoruil npu
pabote c JOTIOJTHUTEIbHBIMU
UCTOYHUKAMU HHPOPMAIINH 10 TeME,
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UX KPUTUYECKUM aHAJIU3 U OLIEHKA
JOCTOBEPHOCTH

Uroro no pazneny 35

Paszpnen 3. MousiekyisipHasi pU3NKa ¥ TEPMOAMHAMHMKA
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3.1

OCHOBBI
MOJIEKYJIAPHOKUHETUYECKON
TEOPUU

15

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHOKUHETUUECKON TEOPUH
(MKT), ux onbITHOE 000CHOBAaHUE.
Huddyzus. bpoyHosckoe

JBHOKEHUE. XapaKTep NBUKECHUS U
B3aMMOJICHCTBUS YACTHI] BEILIECTBA.
Mojenu cTpoeHus ra3os,

JKUJIKOCTEN U TBEPIBIX TENI U
00BbsSICHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE ATHUX Mojelier. Macca u
pa3Mepbl MOJIEKYJT (aTOMOB).
KonunuecTBo BemnecTna.

IToctostnHast ABorajipo.

TernnmoBoe paBHOBecue. Temmneparypa
u criocoObl €€ u3mepenus. [llkana
temreparyp Llenscus. Monens
UJICAJIBHOTO Ta3a B MOJICKYJISIPHO-
KMHETUYECKON TEOPUM: YaCTHUIIbI ra3a
JIBMDKYTCSI XaOTHUYECKHU U HE
B3aNMOJICUCTBYIOT APYT C APYTOM.
['a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneipona.
AOcontoTHas TemmepaTtypa (1IKana
TEMIEPaTyp KenbBuHna). 3akoH
JanpToHa.

IIpoBenenue namMepeHun napaMeTpoB
rasa, poOBEJICHUE UCCIICIOBAHUMN
3aBUCUMOCTEH (PU3MUECKUX BETUUUH
Y OIBITOB T10 MPOBEPKE
IIPEJI0KEHHON TUIIOTE3bI IIpU
M3YyUYEHUHU YCTAHOBJIEHUSI TEIJIOBOTO
PaBHOBECHS U U30IPOIIECCOB B ra3ax.
OmnpeneneHue aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEN
U3MepeHU (HU3NYECKUX BEITMYMH.
OueHka rpanui] MOTPEIIHOCTEN.
DKcnepuMeHTalIbHAs ITPOBEPKA
YPaBHEHUS COCTOSIHUS UIEATIBHOTO
rasza. MI3yuenue Mojenen: 1BUKeHus
YaCTHII BEIIeCTBa, OPOYHOBCKOTO
nBuxeHus. oneita [lltephna,
KPUCTAJUIMYECKUX PELIETOK.
Peuienue pacu€THbIX 3a7a4 ¢ IBHO
3aJJaHHOW U HESBHO 3a1aHHOM
(bu3HUeCcKON MOJACIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB W (POPMYII MOJEKYISIPHOU
¢buszuku. PemieHne KaueCTBEHHBIX
3ajad,
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N3omponeccsl B ACATBHOM ra3e ¢
MOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA.
I'padpuueckoe npexacrasienue
M30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3o0apa.

CBs3bp MeXIy JaBICHUEM U CpEIHEH
KUHETUYECKOU SHEPTrUEH
MOCTYINATEJIbHOTO TETIOBOTO JBUKEHUS
MOJIEKYJI UJI€aIbHOTO ras3a
(ocHOBHOE ypaBHEHUE
MOJIEKYJIIPHOKUHETUUECKOM TEOpUU
UJEAJIBbHOTO ra3a).

CBsi3b a0COJIIOTHON TEMITEpaTyphl
TEPMOJUHAMUYECKOU CUCTEMBI CO
CpEIHEN KUHETUYECKOM SHEPTUEN
IIOCTYIIATEJILHOTO TETIOBOTO
JBUKEHUS €€ YacTHll.

TexHnueckue
TE€XHOJIOTUYECKHUE MPOLIECCHI:
TEPMOMETP, OAPOMETP, MOITyICHHE
HaHOMAaTEPHUaJIOB

yCTpPOMCTBA u

TpeOYIOIIUX MPUMEHEHHUS 3HAHUM 110
MOJIEKYJISIpHOM (pU3HUKe.

OOBsiCHEHHE YCTPONCTBA U MPUHITUTIA
NEeUCTBUS TEpMOMETpa, OapomeTpa.
OObsicHeHHE MOTyUYeHUs
HaHOMAaTEpPHUaJIOB.

Onpenenenune ycioBUd MPUMEHUMOCTHU
Mozene GU3NIECKUX TN U MPOIECCOB
(stBIEHUM): MOJIeNIeH Ta3a, JKUJIAKOCTH U
TBEPAOTO (KPUCTALIUYECKOr0) Tea,
UJ€aJBbHOTO ra3a.

BrimorHeHre y4eOHbIX 3a1aHUN Ha
aHaJIM3 TETUIOBBIX MPOIIECCOB (SIBICHUN )
C UCIOJIb30BAHUEM OCHOBHBIX
nonoxennd MKT u 3akoHOB
MOJICKYJISIPHOU (PU3HKH: CBS3h
JABJICHUSI UI€AIBHOTO T'a3a CO CpeaHEN
KUHETUYECKOW SHEPTUEU TEIIIOBOrO
JIBU)KEHUS M KOHLICHTPALKUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA
CO CpeOHEN KNHETUYECKOW SHEPTUEN
TEIUIOBOT'O JBHXKEHUS €r0 YaCTHLI,

CBSI3b IABJICHUS UACAIIBHOTO Ta3a C
KOHIIEHTPALMEN MOJIEKYII U €T0
TEMIEPATypOil, ypaBHCHHUE
Menaeneesa—Kianeipona
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3.2

TepMonuHamuka.

TemmoBble MAIITUHEI

20

Tepmonunamuyeckas (TJl) cuctema.
3ajaHne BHEIIHUX YCIOBUM s
TEPMOJIUHAMUYECKON CUCTEMBI.
BHeninne u BHyTpeHHUE TapaMeTpPHI.
[TapameTpbl TEPMOAMHAMUAYECKON
CHUCTEMBI KaK CPEJIHUE 3HAUEHUS
BEJINYMH, ONTUCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOTTMYECKOM YPOBHE.
HyneBoe Hauano TepMOAMHAMUKH.
Camornpou3BoIbHAs penakcanus
TEPMOJIMHAMUYECKOU CUCTEMBI K
TEIJIOBOMY paBHOBecHIO. Mopenb
UJCAJBHOTO ra3a B TEPMOJIMHAMUKE —
CHUCTEMA YpaBHEHUIl: ypaBHEHUE
MenneneeBa—Knaneipona u
BBIPQ)XEHUE ISl BHYTPEHHEN SHEPTUU.
Y cioBUsSI MPUMEHUMOCTH 3TOW MOJICIIH:
HU3Kasi KOHUEHTPALUS YaCTULl, BBICOKHE
TeMneparypsl. Beipaxxenue s
BHYTPEHHEN SHEPTUU OJTHOATOMHOIO
UJeaIbHOro ra3a. KBasucrarnueckue u
HECTATUYECKUE MPOLIECCHI.
DOneMeHTapHas  paboTta B
TEpMOJIMHAMUKE. Bpruucienue
paboThI 10 TrpaduKy mpoiecca

N3mepenne yaenbHON TeII0EMKOCTH
pPa3HBIX BEILIECTB, UX CPABHEHUE,
MIPOBEACHUE UCCIIEIOBAHUMN
3aBUCUMOCTEH (PU3NUECKUX BETUYUH U
OTBITOB IO MPOBEPKE MPEITOKEHHOU
TUIIOTE3bI MPU U3YUYEHUU MPOLIECCOB
TEIJI0O00MEHa M aIuadaTHOrO
npoiiecca. OmnpeseneHue abCOMIOTHBIX
1 OTHOCUTEJILHBIX MOTPEIIHOCTEN
U3MepeHU (HU3NYECKUX BEITHMYMH.
OueHka rpanui] MOTPEIIHOCTEN.
N3ydeHune B3aMMOCBSI3U SHEPTUU
MEXKMOJIEKYJISIPHOTO B3aUMOICHCTBUS
Y TeMIEpaTypbl KUTIEHUSI )KUIKOCTEH.
N3yyeHune TerIoBbIX IBUTATEIIEH C
HCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
W3MECHEHUSI BHYTPEHHEUW YHEPTHUH.
Pemenne pacu€THBIX 3a7a4 C SIBHO
3aJaHHOM U HESIBHO 3aJIaHHOM
(bu3nYeCKOr MOJEIBIO

C MCHOJb30BAaHUEM OCHOBHBIX
3aKOHOB U (HOPMYIT MOJICKYJIIPHON

(GUBUKH U TEPMOJUHAMUKHU.
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Pemienune Ka4EeCTBEHHBIX
TpeOYIOIIUX MPUMEHEHUS 3HAHUM

3aaad,
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Ha pV-auarpamme.

Tennonepenaya kak cnmocod U3MEHEHUS
BHYTPEHHEHN DHEPIUU
TEPMOAMHAMUYECKOM CUCTEMBI 0€3
coBepiieHus: pabotsl. Konsekius,
TEIUIONPOBOIHOCTh, U3JTyUYECHHUE.
KonnuecTBo TemnoTsl. TemioéMKOCTb
TeJa. Y IeJibHask U MOJISIpHAs
TEIUIOEMKOCTH BEILIECTBA. Y PABHEHUE
Maiiepa. Y nenbHas TEIUIOTa CTOPAHUS
TOIIMBa. Pacu€T KoamyecTBa TEIIOThI
npu teronepenaye. [louarue 06
agnabatHoM mporecce. [lepBriif 3akoH
TEpPMOANHAMUKU. BHYTpEHHsIS1 SHEPTHSL.
KonuuectBo TermioTsl U paboTa Kak
Mepbl UI3MEHEHUSI BHYTPEHHEN SHEPrun
TEPMOANHAMHUYECKON cUCTEMBI. BTOpOit
3aKOH TEPMOJANHAMUKHU JJISI
PaBHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE PAaBHOBECHOE COCTOSTHUE
TEPMOJIUHAMUYECKONU CUCTEMBI
NPOXOAUT €AMHCTBEHHAs aauadara.
AOcoutoTHas Temmneparypa.

BTopoii 3ak0H TEpMOAMHAMUKHI

10 MOJIEKYJISIPHOM (PU3HKE U
TEPMOJIMHAMUKE.

OOBsiCHEHHE YCTPONCTBA U MPUHITUTIA
JIEUCTBUS XOJOAUIbHUKA,
KOHJIMIIMOHEPA, TU3EJIbHOTO U
KapOIOpaTOPHOTO JBUTATENIEH, TAPOBOM
TypOUHBI.

OOBsICHEHHE TIOJIYYEHHUS CBEPXHHU3KUX
TeMIEpaTyp, YTUIU3AUUU «TETUIOBBIX)
OTXOJIOB C MCIIOJIb30BAaHUEM TEIJIOBOIO
Hacoca, yTUIn3aIluu OM0OpraHNnYeCKOoro
TOTUIMBA JIJISi BBIPAOOTKU «TEILJIOBOI» U
AIEKTPOIHEPTUH.

BrimoHeHre y4eOHbIX 3a1aHUi Ha
aHaJIU3 TEIUIOBBIX MPOLIECCOB

(sIBJIEHUH) C UCTIOJIb30BAHUEM
OCHOBHBIX TToJs0keHnit MKT u

3aKOHOB MOJICKYJISPHOUN (PU3HUKHU U
TEPMOAVNHAMUKU: TIEPBbIN 3aKOH
TEPMOANHAMUKH, 3aKOH COXPAHEHHUS
SHEPIrUHU B TEIUIOBBIX ITPOLECCAX.
Hcnonp3oBanue [T-rexnonorui npu
paboTe ¢ JIONOTHUTEIbHBIMU
MCTOYHUKAMHU MH(GOPMAIINH 10 TEME,
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JUTsl HEPaBHOBECHBIX MPOLIECCOB:
HEBO3MOJKHO IEpe/IaTh TeIUIOTY

UX KPUTUYECKUHN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.
AHanu3 U oIeHKa MOCJICACTBUM
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oT OoJiee X0JI0JHOTO Tela K Ooyee
HarpeToMy 0e3 KOMIIeHCAIuN
(Knaysuyc). HeobpatumocTts
MPUPOJIHBIX MPOIIECCOB.

[TpuHIUTIBI TEWCTBHS TETIOBBIX MAITHH.
KII/I.

MakcumanbsHoe 3HaueHue KII/I.

[ukn Kapno.

DKOJOTMYECKHUE ACTICKThI
WCIIOJIb30BaHUS TEIIJIOBBIX JIBUTATEIICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOLIEH
Cpenbl.

TexHuyeckne yCTporucTBa U
TE€XHOJIOTUYECKHE MPOLIECCHI:
XOJIOAUIBHUK, KOHAUIIUOHED,
JIM3EJIbHBIA U KapOIOpaTOPHBIN
JIBUTATEId, TapoBasi TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEPaTyp,
YTUJIM3ALHS «TETUIOBBIX» OTXOA0B C
HCII0JIb30BAHUEM TEIJIOBOTO HACOCA,
YTHIN3AIUS OMOOPTaHUYECKOTO
TOTUTMBA JIJISl BEIPAOOTKHU «TETUTOBOI
U BJIEKTPOIHEPTUH

HWCHOJIb30BaHMS TECILIOBLIX ABUTATEIICH
Y TETIJIOBOTO 3arpsA3HEHUS
OKPYKAIOLIEH CPEABI C MO3ULIUI
9KOJIOTMYECKOM 0€30I1aCHOCTH;
MPEJICTABICHUN O pallMOHATIBHOM
MIPUPOJIONI0JIHL30BAHUH (B TIpoIIecce
IOJITOTOBKH COOOIIIECHHH, BBITTOJITHEHUHN
IPYNIOBBIX TPOEKTOB)
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3.3

ArperaTtHsie
COCTOSIHUS BEILECTBA.
@da30BbIC IIEPEXOBI

14

[TapooOpa3zoBanue U KOHICHCAIUSI.
Hcnapenue u kunenue. Y aenbHas
TEIJI0Ta MapooOpa30BaHMUSL.
HaceimmeHHbIe M HEHACBIIIEHHBIC TTaPHI.

Habmromenre cBOMCTB HACBIIICHHBIX
1apoB, MaJIbIX nedopmariuii,
MPOBEJICHUE KOCBEHHBIX M3MEpPEHUN
YICITBLHOMN TETUTOTHI IIJIABJICHUS JIbJIA,
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KauecTBeHHast 3aBUCHUMOCTD
IJIOTHOCTHU U JaBJICHUS HACBIIIICHHOTO
napa OT TeMIEpaTypbl, UX
HE3aBUCHUMOCTh OT 00bEMa
HACBILLIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATyphl KUTICHHUSI OT JIaBJICHUS B
KUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U
OTHOCHUTEJIbHAs BIIAXKHOCTh. TBEpAOE
teno. Kpucrammueckue u amopdHbIe
TeNla. AHU30TPOIIHS CBOMCTB
KpucTtauioB. [InaBnenue u
KpUCTajuIM3anus. Y aejibHas TerioTa
miaBiaeHus. CyomuManus.
Jedbopmanum TBEPIOTO TENA.
Pactsxenue u cxxarue. Casur. Monynb
FOnra. Ilpenen ynpyrux negopmariuii.
TermoBoe paclMpeHue KUIKOCTEN U
TBEPBIX TEJ, 00bEMHOE U JIMHEHHOE
pacimupeHue. AHTapMOHHU3M TEILJIOBBIX
KOJIeOaHUI YaCTHIl BEIIECTBA KaK
MPUYKHA TETIJIOBOTO PACIIMPEHUS TEI
(Ha Ka4ECTBEHHOM YPOBHE).
[IpeobpazoBanue IHEpTUU B (Ha30BBIX

nepexoax.

aOCOJIIOTHOM BJIa’KHOCTH BO3/yXa,

K03 uLIMeHTa TOBEPXHOCTHOTO
HaTsbKeHust, Moyt FOnra.

N3yueHne 3aKOHOMEPHOCTEH UCTTapEHUS
Y KUATICHUS KUJIKOCTEH, B TOM YHUCIIC
KUTICHHSI TIPY TTOHMYKCHHOM JIaBJICHUH,
HArpeBaHMs ¥ TUIABJICHUS
KPUCTAJTMYECKOTO BEIECTBA,
KaIMWUISPHBIX SIBJICHUH, CMaYMBaHUSI.
[TpoBeieHHE ONBITOB ¢ MBUIBHBIMU
IUIEHKAMHU.

HccnenoBanue Mozenu
HEHBIOTOHOBCKOU KUIKOCTH.

Pemmenue pacu€THpIX 3a/1a4 C SIBHO
3aJlaHHOM U HESIBHO 3aJaHHON
(bU3UIECKON MOJIEIBIO

C MCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyIT MOJEKYISIPHON (DU3UKU U
TEPMOIUHAMUKH.

Pemenue xauecTBEHHBIX 3a/1a4,
TpeOyIOMUX MPUMEHEHHSI 3HAHUN TI0
MOJICKYJISIPHOU (PU3UKE U
TEPMOJIMHAMHUKE.

OOBsCHEHHE OCHOBHBIX IPHUHIIMIIOB
CTpOCHUS KUTKUX KPUCTAIIOB,
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VYpaBHeHuUE TEMIOBOro OanaHca.
[ToBepXHOCTHOE HATSIKEHUE.
Kosddumment noBepxHOCTHOTO

MOJIYYEHHUS COBPEMEHHBIX MaTepHUAJIOB.
Onpenenenue ycioBUd MPUMEHUMOCTHU
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HaTsKeHUs. KanwuisipHbIE sSBICHUS.
JlaBiieHue 101 UCKPUBIIEHHOM
MOBEPXHOCTBIO KUJIKOCTH.

Qopmyna Jlarmaca.  TexHuueckue
YCTPOMCTBA M TEXHOJOTHYECKHUE
NpPOLECChl:  KUJKUE  KPUCTAILIBI,

COBPCMCHHBIC MAaTCPUAJIbI

Mozesnel (U3NIEeCKUX Te U MPOLECCOB
(ssB7IEHUM): MOJIeTIeH Ta3a, JKUJIKOCTH U
TBEPAOTrO (KPUCTAJUIMYECKOTO) TeNa,
U7eabHOTO ra3a.

BrinoHeHre y4eOHbIX 3aIaHUN Ha
aHaJIi3 TEIJIOBBIX MPOLECCOB
(sIBJIEHUI) C UCTIOJIB30BAaHUEM
OCHOBHBbIX TToJI0keHu MKT u
3aKOHOB MOJICKYJISIPHOW (DPU3UKH U
TEPMOJIMHAMUKU : CBSA3b JIABJICHUS
WJICAJIBHOTO ra3a ¢ KOHIEHTpaluen
MOJIEKYJI U €T0 TEMIIEpaTypoi,
ypaBHeHue MeHneneeBa—Knanenpona,
IIEPBBIA 3aKOH TEPMOIUHAMUKHU.
Pabota B rpymnmax npu o0CyX1eHUH
BOIIPOCOB MEXIIPEIMETHOTO XapaKTepa
(mammpumep, no teme «TemmooOMeH B
YKUBOUW MPUPOAE)

Hroro no pazneny

49

Pa3znen 4. DiaekTpoauHaMuKka
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4.1

DIIEKTPUUYECKOE TTOJIE

24

DIeKTpU3anus TNl U €€ MPOSBICHMUS.
DnekTpuueckuit 3apsa. JBa Buaa
3JIEKTPUYECKUX 3apAnoB. IIpoBogHUKH,
JTUAIEKTPUKHU U TOJIYITPOBOAHUKH.
DIIeMEHTApHBINA dJIEKTPUUECKUI 3apsi.
3aKOH COXpPAaHEHHMS IIEKTPUUECKOTO
3apsa.

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUN U
OTIBITOB TIO MPOBEPKE MPETIOKEHHON
TUIOTE3bl TIPU U3YUYEHUU
B3aMMOJICHCTBUS 3aPSKEHHBIX Tell,
3apsiia KOHAEHcaTopa,
MOCJIEIOBATEILHOIO COEAMHEHUS
KOHJICHCATOPOB.
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B3aumopenicteue 3aps10B.

Toueunsle 3apsasbl. 3akoH Kynona.
DnekTpuueckoe nojie. Ero neiictBue Ha
ANEKTPUYECKHUE 3aPSIbL.

Hanpsix€HHOCTB 27IEKTPUYECKOTO TTOJIA.
[IpoOGubIit 3apsiy. Jlunuu
HaIPsHKEHHOCTU JIEKTPUYECKOTO TI0JISL.

OnHOPOIHOE ANEKTPUUYECKOE TIOJIE.
[TorennuanbHOCTH
AIEKTPOCTATUYECKOTO MOJIS.

Pa3zHocTh mOTEHIINAIOB U

HanpsbkeHue. [loTeHnuanbHas

SHEprus 3apsjaa B
AIEKTPOCTATUYECKOM IOJIE.

[ToTeHUuMaN 31EKTPOCTATUYECKOTO TOJIA.
CBs13b HANPSAKEHHOCTHU OIS U
Pa3HOCTH MOTEHIUATIOB JJIS
AIEKTPOCTATUUECKOIO MOJs (KaK
OJTHOPOJHOT0, TAK U HEOJJHOPOIHOTO).
[IpuHIIMI cynepno3uuuu
ANEKTpUUECKUX noJien. I1one Toueunoro
3apsaa. [lome paBHOMEPHO 3apsKEHHOU
cdepsr. [lone paBHOMEPHO
3apsHKEHHOTO TI0 00bEMY mapa. [lome
PAaBHOMEPHO 3apsiKEHHON OECKOHEUHOM
I0CKOCTH. KapThHbI TuHUN

Onpenenenue aOCONIOTHBIX U
OTHOCHUTENIBHBIX  MOTPEITHOCTEH
U3MEpeHUN (PU3MIECKUX BETUUUH.

OneHka rpaHul] HOTPENTHOCTEN.
Hab6nroneHue npeBpalieHus: SHePruu
3apsHKEHHOTO KOHJEHCATOPa B SHEPTUIO
U3JIyYEHUS] CBETOIMO/IA, UCCIIEIOBAHNE
paspsia KOHAEHCATOPa Yepe3 pe3UucTop.
N3ydenune 3aBUCUMOCTH
AIEKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa OT IUIONIAJAu IJIaCTHH,
pPAcCTOSHUS MEXIYy HUMHU U
JIUBJIEKTPUYECKON MPOHUIIAEMOCTH.
N3yuenune kapTvH JTUHUA
HaIpPsKEHHOCTH 3JIEKTPUUECKOT0 TOJIS
TOYEYHOT0 3apsi/ia, PABHOMEPHO
3apsHKEHHON cepbl, PABHOMEPHO
3apsHKEHHOTO 10 00BEMY I11apa,
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM
IJIOCKOCTHU M DKBUIIOTEHIMAIIBHBIX
ITIOBEPXHOCTEM.

Pemienue pacu€THbIX 3a7a4 C IBHO
3aJJaHHOW U HESBHO 33a1aHHOM
(bU3NYECKON MOJIETIBIO C
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HaNPsSHKEHHOCTHU 3TUX MOJIEN U
SKBUIIOTEHIUAIBHBIX IIOBEPXHOCTEN.

UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u (GopMyI dIEKTPOCTATUKH. Perienue
KaueCTBEHHBIX 3a/ad4,
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[IpoBOAHUKH B JIEKTPOCTATUIECKOM
noJie. Y CJlIOBHE paBHOBECHS 3apsi/IOB.
JIUPAEKTPUKH B DJIEKTPOCTATUIECKOM
nose. Jusnekrpuueckas
IPOHUIIAEMOCTH BEIIECTBA.
Kongencarop. DneKTpoEMKOCTh
KOHZeHcaTopa. DIeKTPOEMKOCTh
IUIOCKOT'O KOHJIEHCATOPA.
[NapannensHOE coeAMHEHHE
KoHAeHcaTopoB. [locnenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.
DHeprus 3apsKEHHOTO
KOHJIeHcaTopa. J[BuxeHune
3apsKEHHOM YacTHIBI B OJTHOPOJHOM
AIIEKTPUYECKOM MoJie. TexHuueckue
YCTPOWCTBA U TEXHOJIOTUYECKHE
IIPOLIECCHI: SJIEKTPOCKOTI,
AIEKTPOMETP, IEKTPOCTaTUUECKAS
3alluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHIEHCATOPHI,
reHepaTop

Ban ne I'paada

TpeOYIONIUX MPUMEHEHUS 3HaHUU 1O
anekTpocTaTuke. OObSICHEHNE
YCTPOWCTBA U NPUHLMIA TEUCTBUSA
AIEKTPOCKOIA, SJIEKTPOMETPA,
KOHJICHCATOPOB, TeHepaTopa Ban ne
['paada. O06BsicHeHHE pabOTHI
AJIEKTPOCTATUYECKON 3AIUTHI,
3a3eMJICHHSI DJIEKTPOIIPUOOPOB.
Onpenenenue ycioBUid
MIPUMEHUMOCTH MoJieNiel pu3nueckux
TEeJI: TOUCUHBIN 3apsiji, OTHOPOIHOE
AIEKTPUYECKOE TOJIE.

BrimorHeHre y4eOHbIX 3a1aHUN Ha
aHaJIU3 JIEKTPUUYECKUX MPOLIECCOB
(sIBJIEHUI1) C UCTIOJIb30BAHUEM
OCHOBHBIX ITOJIOKEHUH U 3aKOHOB
ANEKTPOIUHAMUKU: 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsijia, 3aKOH
Kynona, noTeHIIMaaibHOCTh
ANEKTPOCTATUYECKOTO TOJISL, MPUHIIUI
CYNEPNO3ULUHU PIEKTPUUECKUX
noneun. Ucnons3zoBanue IT-
TEXHOJIOTUN TIpH paboTe ¢
JIOTIOJIHUTEIIbHBIMA HCTOUHUKAMHU
uH(popMaLK 1O TeEME, UX
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KPUTUYECKUN aHAJIN3 U OLICHKA
JOCTOBEPHOCTH
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4.2

ITocTossHHBIN
AIEKTPUYECKUHN TOK

24

Cwuna Toka. ITocTOSHHBIN TOK.
VYcnoBus cyiiecTBOBaHUS MOCTOSSHHOTO

QJICKTPUYCCKOI'O TOKaA. HMcTounuku TOKA.

Hanpsxenne U u OJ1C &.

3akon OMa [ yyacTKa LenHu.
DIEKTPUUECKOE COTPOTUBIICHUE.
3aBUCUMOCTH COTPOTUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €0
JUTMHBI ¥ TUIOIIAU TTOTIEPEYHOTO
cedyeHus. Y IeIbHOE COMPOTUBIICHUE
BEIIECTBA.

[TocnenoBaTenpHOE, TapaLIeIbHOE,
CMEIIIaHHOE COSITMHEHHE TIPOBOTHHUKOB.
Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
nerneit. [IpaBmra Kupxroda.

Pabora snexTpuyeckoro Toka.

3akoH J[>xoyns-Jlenia.

MOUIHOCTB 3JIEKTPUYECKOTO TOKA.
TennoBasi MOLIHOCTG, BbIAEISIEMasl Ha
pe3ucTope.

OJIC u BHyTpEHHEE COMPOTUBIICHUE
WCTOYHMKA TOKa. 3akoH OMa 11
MOJIHOW (3aMKHYTOM ) 3JE€KTPUUYECKOM
uend. MouHOCTh UCTOYHUKA TOKA.
Kopotkoe 3ambikanue. Kongencarop B
LEMU MOCTOSTHHOT'O TOKA.

IIpoBenenue NpsAMbIX U3BMEPEHUN CUIIBI
TOKA U HANPSKEHUS, KOCBEHHBIX
U3MEPEHUH yIEIIbHOTO
conpotusiienusi, 3/]C 1 BHyTpeHHETO
CONPOTHUBIICHHS] UCTOYHUKA TOKA,
MIPOBEAECHUE UCCIIEIOBAHUM
3aBUCUMOCTEN (PU3NUYECKUX BEIMYUH U
OMBITOB 10 MTPOBEPKE MPENTIOKEHHOM
TUIIOTE3bl IPU U3YUYEHUU LIETIEH
MTOCTOSIHHOTO TOKA.

OmnpeneneHue aGCOMOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEIIHOCTEN
U3MepeHUuN (PU3NIECKUX BEITHUUH.
OueHka rpaHuI] HOTPEUTHOCTEN.
N3yueHne KOpOTKOro 3aMbIKaHHUS
raJibBAHUYECKOT0 JIIEMEHTA U OLIEHKA
BHYTPEHHET'O COIMPOTUBIICHHUS.
Pelrenne pacu€THbIX 3a71a4 C SIBHO
3aJJaHHOW U HESBHO 33a1aHHOMU
bu3HUecKol MOJEIbIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (OPMYI TOCTOSTHHOTO TOKA.
Pemrenne kaueCcTBEHHBIX 3a/1ad4,
TpeOyIOIUX MPUMEHEHHSI 3HAHUN U
3aKOHOB IIOCTOSTHHOTO TOKA.
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OObsicHEeHHE YCTpOICTBA WM MpUHIMIA
JICHCTBHS aMIIepMETpa, BOJIBTMETPA,
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TexHuueckue YCTPOKCTBA
TEXHOJIOTMYECKHUE MTPOLIECCHI:

aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYUK DIIEKTPUUECKON DHEPTUU

peocTtara, CYETUMKA IEKTPUUECKOIM
HHEPTUHU.

BrinosineHue y4eOHbIX 3a1aHU Ha
aHaJIN3 JIEKTPUYECKUX TIPOLECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM
OCHOBHBIX IOJIOKEHUN U 3aKOHOB
AIIEKTPOAMHAMUKHU: 3aKOHBI OMa 7151
ydacTKa LeNnH U JIJIs 3aMKHYTON
AJIEKTPUUYECKOU LEIMH, 3aKOH
Jxoyna—Jlenua.

Pabota B rpymnmax rnpu o6Cyx1eHUH
BOIIPOCOB MEXIIPEIMETHOTO XapaKTepa
(HampumMep, Mo TeMe « INEKTPUUECKHe
SBJICHUSI B IPUPOIC»)
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4.3

Toku B pa3In4HbIX
cpenax

DJeKTpu4YecKas MpoOBOJUMOCTD
Pa3JIMYHBIX BEUIECTB. DIEKTPOHHAS
IIPOBOJIUMOCTH TBEPABIX METAIIIOB.

3aBHCUMOCTh COIIPOTHUBJICHUSA MCTAJIJIOB
OT TCMIICPATYPHI. CBCpXHpOBOI[I/IMOCTB.

DIIEKTPUUYECKUN TOK B BAKyyME.
CBoliCcTBa 3JIEKTPOHHBIX MYYKOB.
[MonynpoBoauuku. CoGCcTBeHHAs U
MpUMecHas IPOBOJAUMOCTD
noaynpoBoaHUKOB. CBoMcTBa Pp-N-
nepexoaa. [lonynpoBogHUKOBBIE
IpUOOPHI.

3J'I€KTpI/ILI€CKI/II‘/JI TOK B 3JICKTPOJINTAX.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN
U UCCIEA0BAaHUN 3aBUCUMOCTEH
MEXTy PU3NUECKUMU BETUIMHAMHU
IIPU U3YYECHUHU MPOLECCOB
MMPOTEKAaHU JIEKTPUUYECKOrO TOKA B
METaJJIax, dJEKTPOJIUTAX U
noiaynpoBoaHukax. OnpeneneHue
a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN
(bU3UYECKUX BEIIMYMH.

OueHka rpanuI] MOrPEeIIHOCTEMN.

Ha6JII-OI[CHI/IC QJICKTPOJIN3a, U3YYCHUC U

00BsCHEHHUE IMPOBOANMOCTH
QJICKTPOJINTOB, SKCIICPUMCHTAJIBHOC
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DNEKTPONUTHYECKAS AUCCOLUALIMSL.
Onektponus. 3akonsl Papanes
IUIS SIEKTPOJIN3A.

DIIEKTPUUYECKUN TOK B ras3ax.
CamocCTOATENbHBIN U
HECAMOCTOSTEIIbHBIN pa3psi.
Paznuunblie TUIBI CAMOCTOATENBHOTO
paspsana. Mosnus. [Inazma.
TexHuueckue yCTporucTBa U
PaKTUYECKOE TPUMEHEHHE:
razopas3psiIHbIE JaMIIbl,
AJIEKTPOHHOIYYeBask TpyOKa,
MOJIYIPOBOIHUKOBBIE TPUOOPHI: U0/,
TPaH3UCTOP, (POTOIUOM, CBETOIUOI,
rajibBaHuka, pahuHUPOBAHUE MEIH,
BBIIIJIABKA JTIFOMUHUS, JIEKTPOHHAS
MHUKPOCKOITUS

M3YUYEHHE 3aKOHOB JJIEKTPOJIM3a
Qapanes.
Custue BOJIbT-aMIIEPHOU
XApaKTEPUCTUKHU AUOJA.

CpaBHEHUE TPOBOAUMOCTH METAIIOB U
MOJIYIIPOBOJAHUKOB.

N3yuyeHne UCKPOBOTO pa3psana H
IIPOBOJIMMOCTH BO31yXa. Pemenue
pPacyETHBIX 3a7a4 C SIBHO 3aIaHHOU U
HESBHO 3aJJaHHON (pU3nUecKou

MOZENBIO C UCTIOJIB30BaHUEM
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKA B
pa3nyHbIX cpenax. Pemienne
KaueCTBEHHBIX 337124, TPEOYIOIUX
MIPUMEHEHHUS

3aKOHOMEPHOCTEMN MOCTOSIHHOTO TOKa B
Pa3JIMYHBIX Cpenax.

OObsicHEHNE YCTPOWCTBA U MPUHITUTIA
JEUCTBUS Ta30pa3psIAHbIX JIAMIIL,
AIIEKTPOHHO-TTYYEeBOU TPYOKH,
MOJIYIIPOBOJHUKOBBIX TPUOOPOB: AHO/A,
TpaH3UCTOPA, (HOTOANOA, CBETOAHOA.
OOBsiCHEHHE CYTH MPOLECCOB:
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raJIbBaHUKHU, pAPUHUPOBAHUS MEH,
BBIIIJIABKY JTIOMHUHUS, SJIEKTPOHHOMN
MHUKPOCKOITUU

Uroro no pazneny

54
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Paszpnen S. ®u3nyecKuu NPaKTUKYM

5.1 | duznueckuit 16 CnocoObl u3MepeHus: puandecKkux [IpoBeneHrne KOCBEHHBIX U3MEPEHUM,
MPaKTUKYM BEJIMYMH C UCTIOIb30BAHUEM aHAJIOTOBBIX | MCCIIEA0BAHUN 3aBUCUMOCTEN
U IU(GPOBBIX U3MEPUTENBHBIX TPUOOPOB | (PU3UUECKUX BEIMUYMH, TPOBEPKA
U KOMIBIOTEPHBIX JaTYMKOBBIX CUCTEM. | MPEAJIOKEHHBIX TUIIOTE3 (BBIOOD U3
AOCOJIIOTHBIE U OTHOCUTEIIbHbBIE paboT, ONMMCAHHBIX B TEMATUYECKUX
NOTPEIIHOCTH U3MEpPEHUN PU3NYECKUX | pa3zenax «YUYeHUYeCcKun
BeanunH. OlleHKa I'paHull HKCIIEPUMEHT, JIa0OpaTOPHbIE
MOTPEIIHOCTEN paboThI, MPAKTUKYM))
Uroro no pazneny 16
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO 170
YACOB I10 ITPOIT'PAMME
11 KIJACC
Hanmenosanue
Neo KonunuectBo OcCHOBHBIE BUJIBI ACSTEIBHOCTH
pa3zeaoB U TeEM ITporpammHoOe conepxanue
n/n 4acoB 00yJaronuxcs

y4e0HOTO TIpeIMeTa

Paznen 1. DinekTpoauHAMHUKA
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1.1

MarauTtHoe noJie

14

BzaumonernicTBre TOCTOSTHHBIX
MAarHUTOB U MTPOBOJJHUKOB C TOKOM.
MarunurtHoe 1nosie. BeKTop MarHuTHOM
uHayKuuy. [IpuHuun cynepno3unuu
MAarHUTHBIX NoJen. JIMNHUM MarHUTHOM
WH]TYKIUH.

MarauTHo€ 1oJje NpoBOIHUKA C TOKOM
(MpsiMOTO TIPOBOTHUKA, KATYIIIKU U
KpyroBoro Butka). OnsiT Opcreaa.
Cuiia Amnepa, €€ HanpaBJ€HUE U
MOJTYJIb.

Cuia JlopeHna, e€ HanpaBlIeHHE U
MOZyJb. JIBH)KEHHE 3apsSKEHHOM
YaCTHULIbI B OJTHOPOJJHOM MarHUTHOM
nosie. Pabora cuibl Jlopenta.
MarauTHoe 110J1€ B BEIIECTBE.
deppoMarHeTvku, mapa- H
JaMarHETUKU.

TexHnueckue yCTPOMCTBA
TE€XHOJIOTUYECKHUE MPOLIECCHI:
IIPUMEHEHHE TTOCTOSIHHBIX MAarHUTOB,

[IpoBeneHME KOCBEHHBIX U3MEPEHUI
cuibl AMIepa, NpOBEICHHUE
MCCIICIOBAHUS 3aBUCUMOCTEN MEXIY
(bU3NYECKUMU BETUYUHAMHU U OIBITOB
I10 MPOBEPKE MPEIIOKEHHON

TUIIOTE3bI MPU U3YUCHUU JCUCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM, B3aUMO/ICVCTBHS MTPOBOIHUKA

C MarHUTHBIM 1nojieM. OnpeaeneHue
a0COJIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHU

buzndyecknx BenuuuH. O1eHKa rpaHull
norpemHocTen. MccnenoBanue
MarHMTHOI'O I10JIS TIOCTOSTHHBIX
MarHuToOB, CBOUCTB (heppOMArHETHKOB.
OrnpeneneHue ycIoBU MPUMEHUMOCTH
MOJIEJIM  OJHOPOJAHOI'O  MAarHUTHOTO
1OJIS.

OrnpenesieHue HampaBiICHUs WHIYKIIUU
MAarHUTHOTO MOJISI IPOBOJHUKA C TOKOM,
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AJIIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP,
ANEKTpoABUTraTeNb SIKOOU, YyCKOpUTEIn
AJIEMEHTAPHBIX YaCTHI]

cuibl AMmnepa u cwisl JlopeHna.
N3yyeHune KapTUHbI JTUHUN UHAYKIUHA
MarHUTHOTO MOJIS ITOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHuTOB, JJIMHHOTO MPSIMOIO
MPOBOJHUKA, 3AMKHYTOT'O KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM.
OOBsiCHEHHE B3aMMOJICHUCTBUSA JIBYX
MPOBOJHUKOB C TOKOM, JICICTBUS CHJIbI
JlopeHuia Ha MOHBI DJIEKTPOIUTA.
HabGmronenue nBrKeHUs mydka
AJIEKTPOHOB B MArHUTHOM MOJIE.
N3yueHune npuHUIMIIA 1EHCTBUS
AIIEKTPOU3MEPUTEIIHBHOTO TIprbopa
MarHUTORJIEKTPUUECKONU CUCTEMBI.
Pemienue pacu€THbIX 3a71a4 C SBHO
3aJlaHHOM 1 HESIBHO 3aJaHHON
(bU3UIECKON MOJIEIIBIO

C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

u Ghopmyn o Teme «MarHuTHOe TOoJe.

Pemenne xauecTBEHHBIX 3a/1a4,
TpeOYIOMMUX MPUMEHEHHUS 3HAHUW 110
TeMe «MarduTHOE IOJIE».

OOBsicHeHHE YCTPONCTBA U IPUHIUIIA
JEHCTBUS DIIEKTPOMArHUTOB,
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TECTEPaMyJIbTUMETPA,
AIEKTPOIBUTATENS
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Axo0u, yckopuTeneit aieMeHTapHbIX
JaCTHII.

OOmbscHEeHHE IMPUMCHCHUA IMMOCTOAHHBIX

MAar"duToOB
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1.2

DJIEKTpOMAarHuTHas
WHIYKITAS

13

SIBneHue BHCKTpOMaFHHTHOfI HHAYKIIUU.

[ToTok BEKTOpa MarHUTHOM UHAYKIWH.
OJ1C unayKuuu. 3aKoH

3JIEKTPOMAarHuTHOU UHAYyKuuu Papanes.

Buxpesoe anekrpuueckoe none. Toku
dyxo.

OJIC uHAYKUIHMH B IPOBOJIHUKE,
JBHOKYILIEMCS B OJHOPOJTHOM
MarHUTHOM IIOJIC.

[Ipasuio Jlenua.

NunyxruBHOCT. Karymika
WHJIYKTUBHOCTH B IIEMTU MOCTOSTHHOTO
Toka. SIBnenue camounaykuuu. IJC
CaMOMHIAYKIIHH.

DHeprus MarHUTHOT'O MOJISI KATYIIKH C
TOKOM.

DIEKTPOMArHUTHOE  TIOJIE.
TexHuueckne ycTpouCTBa U
TE€XHOJIOTUYECKHE MPOLECCHI:
WHIYKUIHUOHHAS NI€Yb, COJICHOU/I, 3aIIUTa
OT BJIEKTPU3AlUU TN MPU JBUKEHUH B
MarHUTHOM I0Jie 3eMIIH

[IpoBenenue uccaenoBaHus
3aBUCUMOCTEH (PU3MUECKUX BETUYUH U
OTIBITOB I10 MTPOBEPKE MPETI0KEHHOM
TUNIOTE3bI IPU U3YUYEHUU SBICHUS
AIEKTPOMArHUTHON UHIYKIIUH.
OmnpeneneHue HHIYKIIMH BUXPEBOTO
MarHUTHOTO TOJISI.

OnpeneneHue  aOCONIOTHBIX U
OTHOCHUTEJIBHBIX  IMOTPEIIHOCTEH
U3MepeHu (HU3NYECKUX BEIIMYHH.
Or1eHKa TpaHuI] TOTPEITHOCTEH.
DKCcrepuMEeHTalbHOE U3YUYEeHHE MTpaBUiia
Jlenra.

HccnenoBanue sBIeHUS] CAMOUHTYKIIWH,
3aBucuMocTd IJ]C caMOMHAYKIIMHU OT
CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B
nenu. M3ydyenne nmajeHus Maruura B
anmroMuHUEBOH (MenHo#) Tpyoe. COopka
MOJENH 3JIEKTPOMArHUTHOTO
reHeparopa.

Pelrenne pacu€THbIX 3a71a4 C SIBHO
3aJJaHHOW U HESBHO 33a1aHHOM
(bu3nYeCKOr MOJEIbIO
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C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmys 1o Teme «IEeKTPOMarHUTHAs
WHIYKITUS.

Pelrenne kauecTBEHHBIX 3a/1a4,
TPeOYIOMUX MPUMEHCHHSI 3HAHUH TI0
TeMe «IJIEKTPOMarHuTHas

WHITYKITASD).

OOBsICHEHHE OCHOBHBIX ITPUHITUTIOB
JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, TAKUX
KaK: MHAYKITMOHHAS TICYb,

COJICHOW/I, 3aIlUTa OT JEKTPU3ALUU
TeJ TpHU ABUKEHUU B MATHUTHOM

noJie 3eMJIu.

Pabota B rpymnmax rnpu o6CyXIeHUH
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(HampuMmep, Mo TeMe
«DNEeKTPOMarHUTHBIC SIBICHUS B
IPUPOJIE»)

Hroro no pazneny

27

Pa3nea 2. Koj1ie0anusa v BOJTHBI
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2.1

Mexannueckue
KoJicOaHus

10

KomnebarensHas cucrema.

CB0oOOHBIE KOICOAHHS.
lMapmonuveckue kosieOanusl.
Kunematnueckoe u JMHAMHYECKOE
omucaHue. DHEPreTUUECKOE OMUCaHNE
(3aKOH COXpaHEHUSI MEXaHUYECKON

[IpoBeneHne KOCBEHHBIX U3MEPEHUN,
HCCJIEOBAHUS 3aBUCUMOCTEU MEKIY
(bU3NYECKUMU BETUYUHAMHU U OIBITOB
T10 MPOBEPKE MPEIIOKEHHON TUIIOTESI
MIPU U3YYEHUHU KOJIEOaHUM HUTSHOTO U
MPYXKUHHOTO MasiTHUKOB,

95




sHeprum). BeiBoa nMHAMUYECKOTO
OTHMCAHUS TAPMOHUYECKUX KOJIeOaHU
U3 UX SHEPTETUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.
Amiutyna u dasza konedanuii. CBs3b
aMIUTATYAbI KOJIEOAHUM UCXOTHOM
BEJIMYUHBI C aMIUTUTYIaMU KOJieOaHu!
e€ cKkopocTH U yckopenus. [lepuon u
yactoTa Kosnebanuid. [lepron manbix
CBOOOIHBIX KOJIEOAHUN
MaremMaTudeckoro mastHuka. [Tepuon
CBOOOHBIX KOJI€OaHMI MPYKUHHOTO
MasITHUKA.

[TonsiTue 0 3aTyxarommx KoJieOaHUsIX.
BrinyxneHnnsie kojiebanus. Pe3oHaHc.
Pe3zonanchHas kpuBas. Binusaue
3aTyXaHUsl Ha BUJ PE30HAHCHOW KPUBOM.

ABTOKONIEOAHMS.
TexHnueckue yCTPOMCTBA u
TE€XHOJOTUYECKUE MIPOLECCHI:

METPOHOM, YacChl, Ka4uelu, My3bIKaJIbHbIC
WHCTPYMEHTHI, cericMorpad

BBIHY)KJICHHBIX U 3aTyXarOINX
MEXaHUYECKUX KoJIecOaHHmii.
OmnpeneneHue abCONMOTHBIX U
OTHOCHUTEJIBbHBIX TIOTPEITHOCTEH
U3MEpCeHUN (DU3UICCKUX BEITMYMH.
OreHka rpaHHMIl MOTPEITHOCTEH.
Habaronenue He3aBUCHMOCTH

nepuo/ia Majblx KojaebaHui rpy3a Ha
HUTH OT aMILIUTY/IbI.
DKCrepuMEeHTaIbHAS POBEPKa

3aKOHA COXPAHCHUS SHEPTHH MPU
KoJIeOaHUAX Tpy3a Ha TIPYKUHE.
HaGmronenue pesonanca.
OmnpezeneHue ycIOBHN MPUMEHUMOCTH
MOJEIA MaTEMAaTHYECKOr0 MasiTHUKA U
UJI€aTLHOTO MPYKHHHOTO MasiTHUKA.
Pemenne pacuéTHbIX 3a7a4 C IBHO
3aJaHHOM U HESABHO 3aJIaHHOMN
bu3HUecKol MOJEIbIO

C MCIIOJIL30BaHUEM OCHOBHBIX 3aKOHOB U
dhopmyn o TeMe «MexaHudecKue
KOJICOaHUS.

Pemenne kaueCTBEHHBIX 3aj1a4,
TpeOYIOMMUX IPUMEHEHUS 3HAHUN 110
TeMme «MexaHndeckue KojaeOaHus .
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OOBsicCHeHHE YCTPONCTBA U MPUHITUTIA
JIEUCTBUSA METPOHOMA, YaCOB,
KaydeJieu,
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MY3bIKaJIbHBIX HHCTPYMEHTOB,
ceficMorpada.

Hcnonb3oBanue IT-texHosoruin  npu
pabote c JOTIOJTHUTENIbHBIMU
MCTOYHUKAMHU MHPOPMALIMHU 110 TEME, X
KPpUTUYECKUHA  aHajiu3 U OLEHKa
JIOCTOBEPHOCTH
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2.2

DIIEKTPOMAarHUTHBIE
KoJIeOaHus

15

Koneb6arenbublii kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHHIE KOJeOaHus B
UjeaIbHOM KOJeOaTeIbHOM KOHTYPE.
®opmyna Tomcona. CBsI3b aMILTATY/IbI
3apsja KOHAEHCATOpa C aMILTUTYI0N
CHJIBI TOKA B KOJI€OATEILHOM KOHTYPE.
3aKOH COXpaHEHUS SHEPTUU B
UjeaJIbHOM KOJeOaTeIbHOM KOHTYPE.
3aTyxarolue IEKTPOMArHUTHbHIC
KojeOanus. BeiHYX1eHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHusI.
[lepemenHsbIi TOK. MOIITHOCTH
NEPEMEHHOI0 TOKa. AMIUIUTYAHOE U
NENCTBYIOIIEE 3HAUYEHNUE CUIIBI TOKA U
HANPSDKSHUSI TIPU pa3IuvHoi Gpopme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT
BPEMEHH.

Cunycou1anbHbIN IEPEMEHHBINA TOK.
PesucTop, KoHAEHCATOP U KaTyIIKa
VHJYKTUBHOCTH B LIENIU

[IpoBeneHrME KOCBEHHBIX U3BMEPEHUN U
HUCCIeAOBaHUS 3aBUCUMOCTEH
(bU3UYECKUX BEIUYUH NPU U3YICHUU
AJIEKTPOMArHUTHBIX KOJICOaHUH U Ternen
MIEPEMEHHOI0 TOKA.

OnpeneneHue aOCONIOTHBIX U
OTHOCUTENIbHBIX  MOTPEUIHOCTEH
u3MepeHui (U3NIECKUX BEIIMUHH.
OueHka rpanui] MOTPEIIHOCTEN.
N3ydeHue ycTpolcTBa U MPUHIUIIA
JercTBUs TpaHchopMarTopa.
HabmroneHue 31meKTpoMarHuTHOTO
pe30HaHca.

N3ydenue ocumuiorpaMmm
AIIEKTPOMArHUTHBIX KOJICOAHHMIA.
Pemienue pacu€THBIX 3a71a4 C SIBHO
3aJlaHHOM U HESBHO 3aJJaHHON
bu3HUecKol MOJEIBIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi 1o TeMe «DIEKTPOMArHUTHBIC
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CHUHYCOMJAJIbHOTO IICPEMCHHOI'O TOKA.

Pe3onanc TOKOB. Pe3onanc
HaIIPSKCHUN.

Wneansubiit Tpanchopmatop.
[IpousBoacTBO, epegaya u
noTpeOJIeHUE EKTPUIECCKON
SHEPrUU. DKOJIOTUYECKUE PUCKU TPH
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
KynbTypa ucnons3oBanus

3JIEKTPOIHEPTUU B MOBCETHEBHOM

YKU3ZHU.
TexHuyecknue  yCTpOMCTBA M
TE€XHOJIOTUYECKHE IIPOLIECCHI:

ANIEKTPUUECKHUI 3BOHOK, T€HEepaTop
EPEMEHHOTO TOKa, JTUHUU
AIIEKTponepenay

KOJICOaHUI.
Perienne kaueCcTBEHHBIX 3a/1a4,

TpeOYIONIUX MPUMEHEHUS 3HAHUIN TI0
TeMe «DJIEKTPOMarHUTHBIC
KOJICOaHUS.

CpaBHEHUE MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOaHMIA.
OOBsiCHEHHE YCTPOMCTBA U MPUHITUTIA
JEUCTBUS AIIEKTPUUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro ToKa, JTUHUN
AJIEKTpoIepeIay.

OmnpeneneHue ycaoBUM MPUMEHUMOCTH
MOJEIA HJIEAJIbHOr0 KO0JIe0aTENBHOTO
KOHTYpa.

AHann3 " Oll€HKAa II0CJIEACTBUM
HCITOJIb30BaHUS PA3IMYHBIX CIIOCOOOB
MIPOM3BOJICTBA DJICKTPOIHEPTUU C
MO3ULIMKA SKOJOTHUECKOM
0€30MacCHOCTH; MPECTABICHUI O
paIoHaILHOM IIPUPOIONOIH30BAHUHT
(B mporiecce mMOArOTOBKH COOOICHUH,
BBITIOJTHCHUH TPYITIIOBBIX TPOCKTOB)

100




2.3

Mexannueckue n
3JIEKTPOMATHUTHBIE
BOJIHBI

10

MexaHn4ecKue BOIHBI, YCIIOBUSA UX
pactpoctpanenus. [lonepeunsie n
IPOJOJbHBIE BOJIHBL. [lepron, ckopocTh
pacpOCTPaHEHUS U TJIMHA BOJIHBL.
CBolicTBa MEXaHUYECKUX BOJIH:

Hab6ntonenue o6pazoBanus u
pacupoCTpPAHEHUSI MONEPEYHBIX U
IIPOJIOJIbHBIX BOJIH, OTPAXKEHUS U
pesioMJIeHUs], UHTep(hEepeHIun U
TG paKII MEXaHHYECKUX BOJIH,

101




OTpa)k€HHUE, MPEJIOMIICHUE,
uHTepdepeHuns u qudpakuus. 3BYK.
CxopocTb 3ByKa. ']pOMKOCTB 3BYyKA.
Bricora Tona. TemMOp 3ByKa.
[ITymoBoe 3arpsi3HeHUE
OKpYXalollen cpeibl.
DNEeKTpOMarHUTHbIE BOJIHBI. Y CIIOBUS
U3ITyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalus BEKTOPOB

B”, E”, v B 3JIE€KTPOMAardMTHOMI BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MpeIoMIICHHE,
HOJIsIpHU3aIiysl, HHTEpPepeHIus 1
nudpaxims.

[IIxaaa 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHHE SIIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHI_[I/IHI)I PaaAnuOCBA3U U TCIICBUACHMA.

Pagnonokarms.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpYKaromen cpensl.

TexHnueckne  ycTpoMCTBa U
MIPAKTUYECKOE TPUMEHEHNUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, paaap,
pPaIHONPUEMHHUK, TEIEBU30p, AHTEHHA,

aKyCTUYECKOI'0 PE30HAHCA, CBI3H
I'POMKOCTH 3BYKa U BBICOTBI TOHA C
aMIUTMTYIOU U YaCTOTOM KOJIeOaHUI.
N3ydeHue CBOMCTB yJIbTPA3BYKA U €T0O
IIPUMEHEHUS.

HccenenoBanue CBONCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MPEJOMIICHHE, MOJIIpU3anusl,
nudpakiys, uHTephepeHIus.
Ob6napyxeHue HHPpaKpacHOro u
yABTPaPHOIETOBOTO U3ITYUECHUH.
CpaBHEHHE MEXaHUYECKUX U
JIEKTPOMAarHUTHBIX BOJIH.
Omnpenenenue ycaoBui
IPUMEHUMOCTH MOJENH
rapMOHUYECKOW BOJIHBIL. Perenue
KayeCTBEHHBIX 3aJ1a4, TPEOYIOMMX
IIPUMEHEHMS 3HAHUN 110 TEME
«MexaHU4eCKUEe U DJIEKTPOMAarHUTHbBIE
BOJIHBIY. MI3ydyeHre napameTpoB
3BYKOBOW BOJIHBI.

N3ydeHne pacpoCTpaHEHHs 3BYKOBBIX
BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.
OOBbsicHEHUE YyCTpOWCTBA U MPUHLUIIA
JEHCTBUS MY3bIKAIBHBIX NHCTPYMEHTOB,
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tenepon, CBU-neup, ynpTpazByKoBas
JVArHOCTHUKA B TEXHUKE M METUIITHE

panapa, paiMOnpUEMHUKA, TEJIIEBU30DA,
aHTeHHbl, Tesneona, CBY-neun.
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OOBbsicHeHUE YIBTPa3BYKOBON
IIUArHOCTUKH B TEXHUKE U

MmeaunuHe. Mcnons3oBanue 1T-
TEXHOJIOTUH TIpu padoTe ¢
JIOTIOJTHUTEIIbHBIMUA UCTOYHUKAMM
uH(popMaIMK 10 TEME, HUX
KPUTUYCCKUH aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH.

AHann3 " Oll€HKAa IT0CJICACTBUM
IITyMOBOTO U AJIEKTPOMArHUTHOTO
3arpsI3HEHUS OKPYKAIOLIEH Cpeabl C
MO3UIIUY DKOJIOTHUYECKOH
0€30MacHOCTH; MPEICTABICHUN O
palMoOHAIBLHOM IPUPOIONOJIb30BAHUN
(B poliecce MOArOTOBKH COOOIIEHU,
BBITIOJITHEHUH TPYNIIOBBIX ITPOEKTOB)
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2.4

OnTuka

25

[IpssmonunueriHoe pacrpocTpaHeHue
CBETa B OAHOPOAHOU cpexe. Jlyu cBera.
ToyeuyHbIil HCTOYHUK CBETA.
OtpaxeHnue cBeTa. 3aKOHBI OTPAKECHUS
ceera. Iloctpoenue uzoOpaxeHuil B
mwiockoM  3epkanie.  Cdepuueckue
3epkana.

[Ipenomiienue cera. 3aKOHBI
npesoMiieHus cBeTa. AOCOTIOTHBIM
NOKAa3aTeNb IPEIOMIICHHUS.
OTHOCHUTENBHBIN MOKA3aTENb
npenomieHus. [10CTOSHCTBO 4acTOThI

Habmonenrne onTHYeCKUX SIBICHUM,
MPOBEJAECHUE KOCBEHHBIX U3MEPECHUM,
HUCCIEeAOBaHUS 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH U OIBITOB TIO
MIPOBEPKE MPEIIOKEHHON TUITOTE3bI
[IPYA U3YUYECHUH SIBIICHUM TTPEIIOMIICHUS
CBETa HA TPaHULIE pa3eiia IByX Cpel,
MPEJIOMJICHHSI CBETa B COOUPAIOIIEH U
paccenBaroIIey JTMH3aX, BOJTHOBBIX
CBOMCTB CBETA.

HaGnroneHue TOJNHOTO  BHYTPEHHETO
OTPaXCHUS, U3YUYCHUE MOJEIN
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CBETa U COOTHONIEHUE JINH BOJH MpHU
MepexXo01€ MOHOXPOMATUYECKOTO

CBETa Yepe3 rpaHulIly pasjesia IByX
ONTUYECKUX CPE/I.

Xonx mydent B mpusMme. Jlucnepcus csera.
CnoxHbli cocTaB Oenoro ceera. I{Ber.
[TonHOE BHYTpEeHHEE OTpPAKEHHUE.

yroia
BHYTPEHHETO OTPAKECHHUS.

[IpenenbHbIn IIOJIHOT'O

Cobuparoiine 1 pacceuBaIOINE JTUH3BI.
Tonkas nuH3a. DOKYCHOE PaCCTOSAHUE U
ONTHYECKAs CUJIa TOHKOU JINH3BI.
3aBUCUMOCTH (POKYCHOT'O PACCTOSTHUS
TOHKOU c(peprIecKOit JIMH3HI OT €€
F€OMETPUU U OTHOCHUTEIHHOTO
MOKAa3aTes IPEIOMIICHHUS.

dopmysia TOHKOM JIMH3bI. YBEIWYCHHUE,
JlaBa€MO€ JINH30M.

XoJ sy4a, IpPOLIEAIETO JINH3Y N0/
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckom ocu. Iloctpoenue
N300paKeHUH TOYKH B OTPE3Ka MPSIMOK
B COOMPAIOIIUX M PACCENBAIOIINX
JIMH3aX U UX CUCTEMaX.

CBETOBO/IA.
[Tonyyenue nzoOpaxeHus B

CUCTEME U3 IJIOCKOTO 3epKajia 1
JIMH3BI, B CUCTEME U3 JIBYX JIMH3.
KoHcTpyupoBaHue TenecCKOMUYeCKUX
CHCTEM.

N3yueHue nonsipusaiiuu cBeTa,
OTPaXKEHHOT'O OT MOBEPXHOCTHU
JMJICKTPUKA, U3YICHUE
UHTEeP(EPEHIINU JIA3€PHOTO HU3IIyUYCHUS
Ha JIBYX IIEJIAX.

[TomyueHnue crieKkTpa U3JIydeHUs
CBETOMO/1a TIPU MTOMOIIH
TU(QPaKIIMOHHON PEIIETKY.

Pemenne pacuéTHbIX 3a7a4 C IBHO
3aJlaHHOM U HESIBHO 3aJJaHHON
(bU3UIECKON MOJIEIBIO

C HCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
u hopmyi o Teme «Onrukay. Pemenne
Ka4eCTBCHHBIX 3aJ1a4, TPEOYIOIIHIX
MIPUMCHCHMS 3HAHUH 10 TeMe

«OnTukay.
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Onrtuueckue npudopsl. Pazpemnaromnias
CIIOCOOHOCTR. | J1a3 Kak onrTuyeckas
cUCTEMA.

[TocTpoenue u pacuét u300pakeHUH,
CO3/1aBa€MBIX TIJIOCKUM 3€pPKaJIOM,
TOHKOU JINH30M.

OnpeneneHue ycaoBH NPUMEHUMOCTH
MOJIETM TOHKOM JIMH3bI; TPAHUI]
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[Ipenensl npuMEHUMOCTH
F€OMETPUUYECKOU ONTUKH.

Bonnosas ontuka. Uatepdepenius
cBeTa. KorepeHTHbIE MCTOYHUKM.
VYcnoBus HaOMOICHUST MAKCUMYMOB U
MUHUMYMOB B UHTEP(EPECHIIMOHHOM
KapTUHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [Iprmepsl
KJIACCUUECKUX MHTEP(HEPEHIIMOHHBIX
cxeMm. Jludpakius cBera.
JudpaximonHas pemérka. Y cloBue
HAOJIIOICHHSI TTIABHBIX MAKCUMYMOB
IpU NaJ€HUA MOHOXPOMATHYECKOTO
cBeTa Ha AU(PPAKIIUOHHYIO PEHIETKY.
[Momspusanus ceera. TexHnyeckue
YCTPOWCTBA U TEXHOJIOTHYECKHE
IIPOLECCHI: OUKH, JIyTa, IEPUCKOII,
doToamnmapar, MUKPOCKOII,
IIPOEKIIMOHHBIM anmnapar,
IIPOCBETIICHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA

IIPUMEHUMOCTHU T€OMETPUUECKON
OINTHKH.

OObsicHeHre 0COOEHHOCTEN MPOTEKAHUS
ONITUYECKUX SIBIICHUI: MHTEPPEPEHIINH,
T PAKIIH, TUCTICPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbsicHEeHUE YCTPOICTBA U MIPUHIIUIIA
JEHCTBHUST OYKOB, JIYIBI, MEPUCKOIIA,
¢oroanmnapara, MHUKPOCKOIIa,
NIPOEKIIMOHHOTO anrapara,
TU(QPaKIUOHHON PEeIETKH, BOJIOKOHHON
OTITHKH.

OObsicHEeHNE POCBETICHUS ONTUKH.
Pabota B rpymnmax npu o6CyX1eHUH
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(Hampumep, o Teme «CBETOBBIC
SBJICHUS B IPUPOJIE)

Uroro no pazneny
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Paznen 3. OcHOBBI crIeNMAJBbHOI TEOPUH OTHOCUTEIBbHOCTH (1asee - CTO)
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3.1

OcHOBBI
CIIeLIUaJIbHOU TEOPUHU
OTHOCUTEJIBHOCTHU

['paHuLIBI MPUMEHUMOCTHU KJIIACCUYECKOU
MexaHuku. IlocTynarel cnennanbHoOn
TEOPUU OTHOCUTEIBLHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[TpoBenneHre KOCBEHHBIX U3MEPEHUN
UMITYJIbCA U SHEPTUU PEISITUBUCTCKUX
yactull (1o GpororpadusiMm TpeKoB
3apsYKEHHBIX YaCTHUI] B MATHUTHOM

YcioBue NPUUYNHHOCTH.

3aM€,HJ'I€HI/I€ BPCMCHU U COKPAIICHUC
JJIMHBI.
3Hepr1/151 U UMITYJIBC pGHHTHBHCTCKOﬁ

HJaCTHUIIbI.

peHﬂTHBHCTCKOﬁ HJaCTHUIbI. 3H€pFI/I}I
ITOKOAI.

TexHuueckue YCTPOKCTBA
TE€XHOJIOTUYECKHE MPOLIECCHI:

3aPAKCHHBIX YaCTUIT

untepBal. [IpeobpazoBanus Jlopenna.

OTHOCHUTETHLHOCTD OJHOBPECMCHHOCTHU.

CBs13b MacCHI ¢ SHGPFI/IGﬁ U UMITYJIbCOM

CIIyTHUKOBBIE€ NIPUEMHUKHU, YCKOPUTEIIH

mnoJje).

AHanu3 1 onucaHue QU3NICCKUX
SIBJICHUH C UCITOJIb30BaHUEM
MOCTYJIATOB CIICIIMAIBHON TCOpUHN
oTHOCHUTENIbHOCTH. OOBSICHEHNE
MIPUHIIMIIA ICHCTBUS CITyTHUKOBBIX
NPUEMHUKOB, YCKOPUTEICH
3apsHKEHHBIX YaCTHI

Hroro no pazneny

Pa3znen 4. KBantoBas pusuka
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4.1

KopnyckynsipHOBOJIHOBOM
Iyalli3M

15

PaBHOBECHOE TEILIOBOE HU3JIy4YCHUC

(u31yueHune abCoOMOTHO YEPHOTO TEa).

3akoH cMmelieHaust Buaa. ['unoresa
[l1anka o KkBaHTax.

®DoTOHBI. DHEPrusl U UMIYJbC (POTOHA.

®oroaddekr. OnbiTel A.I'. Cronerona.

3akonsl poTodrPdexra. YpaBHEeHHE
DitHireitHa 111 hoTodrddexra.
«Kpacnas rpanuna» gororddexra.
JlaBneHue cBeTa (B 4aCTHOCTH,
JIaBJICHHE CBETAa HAa a0COIIOTHO

[IpoBeneHne KOCBEHHBIX
M3MEPEHNM, UCCIENOBAHUS
3aBUCUMOCTEH MEeXY (PU3NUEeCKUMU
BEJIMYMHAMH TIPU U3yUCHUU
aBiieHus Goroaddekra.
OmnpeneneHue abCONMIOTHBIX U
OTHOCUTEJIBHBIX MTOTPEITHOCTEN
u3MepeHul (HU3NYECKUX BEJTMYMH.
OrneHka rpaHuil MOrPeuTHOCTEH.
Pemmenue pacu€THpIX 3a/1a4 C SIBHO
3aJIaHHOM M HESIBHO 3aJJaHHOU
bu3rUecKoi MOJEIbIO
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MOTJIONIAIONTYIO0 U a0COTIOTHO C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
OTPaXKAIOIIYI0 TOBEPXHOCTH). OTBITHI dbopmyn o Teme «KBaHTOBBIE

I1.H. JIeGenena. SIBIICHUS.

BomnHoBbeie cBoMcTBa 4dactull. BoOJHBI Pemenne kaueCTBEHHBIX 3a/1a4,

ne bpoinsa. Jlnuna BonHbl Ae bpoitnsg 1 | Tpe0yromux NpuMEHEeHUS 3HAaHUN 110
pa3Mepsbl obmact  JIoKainm3amuu | teMe «KBaHTOBBIE SABICHUS.

JBUKYIENUCS YaCTHUIIBI. Onpenenenue ycnoBUid NTPUMEHUMOCTH
KopnyckynsipHO-BOJHOBOM yanu3m. KBAaHTOBOW MOJIENIA CBETa. AHAIN3
Judpakius 27eKTpOHOB Ha KpucTayyiax. | KBAHTOBBIX ITPOTIECCCOB C
Cneunduka u3MepeHuii B MUKpOMHpe. | UCIIOJIb30BAHNEM YPABHCHUSA
COOTHOLIEHHST HEOIPEEIEHHOCTEH Olinmrerna s Gorodddexra,
I'eitzenOepra. IIPUHILMIIA COOTHOILIEHUN
TexHudyeckue yCTpOiiCcTBa u | HeonpenenéHHoctu [ eizeHoepra.
TE€XHOJIOTUYECKHE npoueccel: | OOBsICHEHNE NPUHLINIIA IEHCTBUSA
CIIEKTPOMETD, dorosnemMeHT, | crexkTpomeTpa, (HOTOIIEMEHTa,
(bOTOI[aT‘{I/IK, TyHHGHBHHﬁ MUKPOCKOII, (1)0T0,Z[aTLIHKa, TYHHEJIBHOTO
CoTHEe4Has baTapesi, CBETOAHON MUKpPOCKOTIa, COJTHEUHOU OaTapeu,
CBETOJINOAA.

Hcnonp3oBanue [T-rexHomoruii npu
pabote c JOTIIOJTHUTEIIbHBIMU
HMCTOYHUKAMHU MH(GOPMAIINH T10 TEME,
X KPUTUYECKHW aHAIN3 U OLCHKA
JIOCTOBEPHOCTH
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4.2

dusnka atoma

OnbITHI 10 UCCIENOBAHUIO CTPOCHUS
aroma. IlnanerapHas moxesb atoMa

Pezepdopna.
[Toctynater bopa. U3nyuenue u

OnpeneneHue JUIMHBI BOJIHBI JIA3EPHOTO
W3JTy4YCHMUS.

Habmronenne nuHenyaTbiX CIIEKTPOB.
HccnenoBanue cekTpa pa3peskeHHOro

norjouieHue (OTOHOB MPU
NEPEXOIE aTOMa C OHOTO YPOBHS
SHEPruM Ha APYTOu.

Bupsl ciektpoB. CriekTp ypoBHEN
SHEPruM aTomMa BOAOpOAa.

CHOHTaHHOE U BBIHYKJIEHHOE
u3llydeHue ceera. Jlazep.
TexHuuyeckne yCTporucTBa U
TE€XHOJIOTUYECKHE TPOLIECCHI:
CIIEKTpaJIbHbIA aHaIU3 (CIEKTPOCKOIT),
Ja3ep, KBAHTOBBIN KOMITBIOTEP

aTOMapHOr0 BOJOpOJAa W H3MEpPEHUE
noctositHHOM Punbepra.

N3yyeHune ycTponcTBa U IEUCTBUA
CYETYMKA MOHU3UPYIOIINX YACTHIL.
OnpeneneHue yCioBUd NPUMEHUMOCTH
Mozenu atoma Pesepdopaa.
OObsicHEeHNE MPUHIINIIA IEHCTBUSA
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX MPOLIECCOB Ha

OCHOBE IIEPBOTO U BTOPOTO
nocryJsiatoB bopa
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4.3

du3uka aTOMHOIO
saapa u
3JIEMEHTAaPHBIX
YaCTHI]

Hyxknonnas monens sapa ['eiizen6epra—
NBanenko. 3apsn sapa. MaccoBoe
yucio saapa. M3oronsl.
PanunoaktuBHOCTH. Anbda-pacna.
DIEKTPOHHBIN U MO3UTPOHHBIN
Oerapacnaj. ['aMMa-u3iydyeHue.

3aKOH paAMOAKTUBHOrO pacnaja.
PannoakTuBHBIE N30TOIBI B IPUPOJIE.
CBoiiCTBa HOHNU3UPYIOIIETO U3ITYUYEHHUS.
BnusiHue paanoakTHBHOCTH Ha KUBBIE
opranu3Msbl. EcrecTBeHHbIN (HOH
u3irydeHus. Jlozumerpus.

OHeprusi CBsA3M HYKIIOHOB B SIPE.

Anepnsie cwibl. JledekT Macchl sapa.
Snepnbie peakuuu. [leneHne u CUHTE3

IIpoBenenue u3sMepeHun
paji0aKTUBHOTO (pOHA C
UCIIOJIb30BaHUEM J03UMETPA U
HCCIIeJOBaHNE TPEKOB YacTull (110
roToBeIM QoTtorpadusm). M3yuenue
MOTJIOIIEHUS OeTa-4acTHIl

ATIOMUHUEM.

Onpenenenue ycioBUi MPUMEHUMOCTH
MOJIeJId ATOMHOTO sI/Ipa.

AnHanu3 u onucaHue AACPHBIX peaKIlI/Ifl
C MCHOJb30BaHUEM MOHITHUN MAaCcCOBOE
YUCJIO U 3apsAn aApa, SHCPIuA CBA3U
sapa, 3aKOHOB COXPAaHCHUA 3apiaa,
MaCCOBOI'0O YMCJia U SHCPTIUU B AICPHBIX
PCAKIUAX, 3dKOHA PAINOAKTUBHOI'O
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snaep. SAnepusie peaktopsl. [IpoGiemsr
YIPaBIISIEMOIO TEPMOSIIEPHOTO CUHTE3A.
DKOJOTMYECKHUE ACTIEKThl PA3BUTHS
SZICPHOMN DHEPIETUKHU.

MeTonabl perucTpaudu U HUCCICTOBAHUS
3JIEMEHTAPHBIX YaCTHIL.
dyHaaMEHTaJIbHbIE B3AUMOJICUCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CtangapTHOM
Mojenu. KBapk-ritooHHas MOJIEIb
aJIpOHOB.

®u3zuka 3a npeaenamu CTaHIapTHOU
Mozenu. TémHass MaTepust U TEMHAs
SHEprusl.

EnuHcTBO (hrznueckoil KapTHHBI MUpa.
TexHu4yeckue yCTporucTBa U
TEXHOJIOTUYECKHUE MTPOLECCHI: JO3UMETD,
Kamepa BunbcoHa, siaepHBIA peakTop,
TEPMOSIIEPHBIN PEAKTOP, AaTOMHAS
O6oM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaza.

OOBsicHeHHE MPUHITUTIA JEHCTBUS
03UMeTpa, KaMepsl BubcoHa,
AJIEPHOrO PEAKTOPA, TEPMOSAIEPHOTO
peakTopa, aTOMHOI OOMOBI,
MarHUTHOPE30HAHCHOM ToMorpaduu.
AHau3 1 OlICHKA BIIUSIHUA
PaIMOAaKTUBHOCTU HA KUBbBIC
OPraHU3MBbl, a TAKXKE IMOCIEACTBUN
Pa3BUTHUS AIEPHON SHEPTETUKU C
MO3ULIUH SKOJIOTUYECKOU
0e30MacHOCTH; MPEACTABICHUN O
PalMOHAIIBHOM IIPUPOIOII0IB30BAaHUHI
(B mpo1iecce NoJAr0OTOBKH COOOIIECHHUIA,
BBITIOJIHEHUS TPYNIOBBIX TPOEKTOB)

Hroro no pazneny
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Pa3nen 5. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH
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5.1

DIeMEHTBI
ACTPOHOMHH U
acTpou3uKu

12

Oransl pa3BUTUSA ACTPOHOMUM.
[IpukiiagHoe 1 MUPOBO33PEHUYECKOE
3Ha4yeHHUe acTpoHOMUHU. IIpuMeHUMOCTD
3aKOHOB (DU3UKU 1151 OOBSICHEHUS

Habaronenue 38é31H0T0 HeOa
HEBOOPYKEHHBIM IJIa30M C
MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUWIOKEHUM JJIs1 ONPEACIICHUS
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IPUPOIbI KOCMUYECKUX OOBEKTOB.
MeTtonabl aCTPOHOMUYECKUX
uccinenoBaHnid. CoBpeMEHHBIE
ONTUYECKHE TEJIECKOIIbI,
pasvoTENeCKONbl, BHEaTMOC(hepHast
aCTPOHOMMSL.

Bup 3Bé3n1H0r0 HeOa. Co3Be3nus, sipkue
3BE3/1bI, MJIAHETHI, UX BUAUMOE
JIBUKEHUE.

ComnHeunast cucreMa.
Connue. ConHeuyHass aKkTHBHOCTD.

Hctounuk sneprumn CoJiHia U 3BE3.
3BE3/bI, X OCHOBHBIEC XapaKTEPUCTUKH.
JlnarpamMma «CIeKTpaabHbIA KJIAcC —
CBETHUMOCTBY». 3BE3/IBI TJIaBHOM
I10CJIeJ0BAaTEIbHOCTH. 3aBUCHMOCTh
«Macca — CBETUMOCTb» JIJIS 3BE3]T
TJIAaBHOM ITOCJIEIOBATEILHOCTH.
BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TIPEJICTABICHUS O
MIPOUCXOXKACHUU U 3BOJOIMU CoHIIa
1 3BE3/. DTanbl )KU3HU 3BE3I.
Muteunsiii [1yTe — Hama ["amakTuka.
ITonmosxenue u aBmxkenne CojHIIA B
I'amaxkTnke. THIIBI TaTaKTHK.

MOJIOKEHHS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBEpHOrO MOIyIIapUs

U ApKUE 3BE3BI.

HaGmronenue B Teneckorn JIyHbl, miaHer,
TYMaHHOCTEW M 3BE3IHBIX CKOIUICHUN.
VYuyactue B TUCKYCCHH O pOJIU
aCTPOHOMHUHU B COBPEMEHHOW KapTHUHE
MHpPA, B TPAKTUYECKOUN JEATEIHLHOCTH
YyeJIoBeKa U JaJIbHEUIIIEM
HayYHOTEXHHYECKOM Pa3BUTHUU.
[ToaroroBka cooOIIEHHI O METOAAX
MOJIYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX
3HAHUH, OTKPBITUSIX B COBPEMEHHOMN
ACTPOHOMMUHU.

[IpumeHeHne OCHOBOIIOIArAKOIINX
ACTPOHOMHUYECKUX MTOHITHM, 3aKOHOB U
TEOPHH I aHAIN3a U O0BICHCHUS
(U3UIECKHUX MTPOIIECCOB,
MPOUCXOISIIINX B 3BE31aX, B 3BE3HBIX
CHUCTEMAX, B MEXIaJlAKTUYECKOM Cpelie,
JIBAOKEHUST HEOSCHBIX TEJI, YBOIIOIINH
3BE3]1 U

Bcenennoii
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Papgnoranaktuku u kBaszapsl. YEpHbie
IBIPBI B AIpax rajakTUK.
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Bceenennas. Pacuinpenue Beenennom.
3akon Xa0b0na. Paz0eranue rajakTuk.
Teopus bosbmioro B3peiBa. Penukrosoe
U3JIyYEHUE.

Macmrabnas ctpyktypa Beenennoit.
MeraranakTuka.

Hepeménnbie mpoOieMbl aCTpOHOMUU

Uroro no pazneny 12

Pa3znesn 6. ®u3dnyecKuil NPaKTUKYM

6.1 Puznueckuit 16 CniocoObl u3Mepenus: puandecKkux [IpoBeneHrne KOCBEHHBIX U3MEPEHUM,

IPAKTUKYM BEJIMYMH C UCTIOIh30BAHUEM UCCJIeIOBaHUI 3aBUCUMOCTEN

AQHAJIOTOBBIX U IIU(PPOBBIX (bu3HUeCcKNX BETMYUH, IPOBEpPKa
U3MEPUTEITBHBIX TPUOOPOB U MPEJIOKEHHBIX TUTIOTE3 (BBIOOP U3
KOMITBIOTEPHBIX TATYMKOBBIX CUCTEM. paboT, OMMCAHHBIX B TEMATHYECKUX
AOCOIIOTHBIE 1 OTHOCUTEIIBLHBIE pasznenax «Y4YeHHYECKUn
MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX | SKCIIEPUMEHT, JJa0opaTopHbIe paboTHI,
BennunH. OlieHKa TpaHuIl MIPAKTUKYM»)
MOrPEIIHOCTEN

Uroro no pazneny 16

Paznen 7. O6o0maroinee noBTopeHmne
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7.1 CucremaTtu3anus u 15 O00011IeHNE U CUCTEMATHU3ALIUS VYyacTtue B TUCKyCCUU O poiau (HU3UKHU
00001IcHIE COZIepKaHHS Pa3IelioB Kypca Y aCTPOHOMMH B PA3IUUYHBIX cepax
MPEAMETHOTO «Mexanukay, «MonekymnapHas duzuka | ACATCTHHOCTH HENOBEKa. [ToaroroBka
coJiep KaHMs U OTbITa U TepMOMHAMUKA, coo01IeHu 0 MecTe (HU3NIECKOM
NeSATEeNIbHOCTH, «DNEKTPOIMHAMIKAY, «KomneGanus 1 KapTUHBI MUPA B PSIAY COBPEMEHHBIX
PHOOPETEHHOTO BOJIHBI», «OCHOBEI CIIEIMAILHON TEOPUU IPE/ICTABICHUH O NPUPOJIE.

[pH U3YHICHUN Kypca OTHOCHUTEILHOCTIY, «KBaHTOBas

¢uzuku 10-11 buznka», «3IeMEHThl ACTPOHOMUHU U BeimosiHeHue y4eOHBIX 3aJaHUid,

KJIaCCOB acTpobU3NKI». JIEMOHCTPUPYIOIITUX OCBOCHHE
Poutb QU3MKM U ACTPOHOMHH B OCHOBHBIX TIOHATHH, (PU3HYECKHUX
YKOHOMHYECKOM, TEXHOJIOTHYECKOM, BEJINYNH U 3aKOHOB Kypca (pU3HKH
coluanabHON U 3THYECKON chepax 10-11 xyaccos
NeSTeTbHOCTH YeJI0BEKa, POJIb U MECTO
(GU3UKU U aCTPOHOMHH B COBPEMEHHOMN
HAy4YHOU KapTHUHE MUPA, 3HAUCHUE
OIUCATEIIbHOM, CUCTEMATU3UPYIOIIEH,
00BSICHUTETFHON M TTPOTHOCTUYECKON
byHKIMH GU3NIECKON TEOPUH, POJIb
¢dbusnueckor Teopun B POpMUPOBAHUHT
npecTaBleHui 0 PU3NIECKON KapTHHE
MHUpa, MECTO (PU3UIECKON KapTHHBI
MUpa B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TIPE/ICTABICHUN
0 Mpupoje

Hroro no pazneny 15
PesepBHOE Bpems 10
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OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170

120




	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС Раздел 1. Научный метод познания природы
	Ученический эксперимент, лабораторные работы, практикум

	Раздел 2. Механика Тема 1. Кинематика
	Демонстрации
	Ученический эксперимент, лабораторные работы, практикум
	Демонстрации (1)
	Ученический эксперимент, лабораторные работы, практикум (1)
	Демонстрации (2)
	Ученический эксперимент, лабораторные работы, практикум (2)
	Демонстрации (3)
	Демонстрации (4)
	Ученический эксперимент, лабораторные работы, практикум (3)
	Демонстрации (5)
	Демонстрации (6)
	Демонстрации (7)
	Демонстрации (8)
	Демонстрации (9)

	Физический практикум
	Межпредметные связи
	11 КЛАСС Раздел 4. Электродинамика
	Демонстрации
	Демонстрации (1)

	Раздел 5. Колебания и волны
	Демонстрации
	Ученический эксперимент, лабораторные работы, практикум
	Демонстрации (1)
	Демонстрации (2)
	Демонстрации (3)

	Раздел 6. Основы специальной теории относительности
	Ученический эксперимент, лабораторные работы, практикум

	Раздел 7. Квантовая физика
	Демонстрации
	Демонстрации (1)

	Раздел 8. Элементы астрономии и астрофизики
	Ученические наблюдения

	Обобщающее повторение
	Межпредметные связи (1)
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС
	11 КЛАСС

		2023-10-06T09:40:14+0700
	БОРИСОВА ЮЛИЯ ВИКТОРОВНА




