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MOACHHUTEJBHAA 3AITUCKA

[lporpamma no ¢musMke Ha ypoeHe cpeaHero obuero oGpasoBaHuMs
pazpaboTaHa Ha OCHOBE MoNoXKeHuii W TPeGOBAaHMA K pE3YIbTATAM OCBOEHHS
OCHOBHOHM 00pa3oBaTeNbHOM nporpamMmel, npeacrasneHHsix B8 ®IOC COO, a
Taroxe ¢ yu€roM (enepansHoil paGoueil nporpammel BOCHMTAHMA M KoHUENum
npenogasanus yuebroro npenmeta «@u3nka» B 00pazoBaTeNLHEIX OpraHHU3alMaX
Poccuiickoii ®enepanuy, peanusyiolnx OCHOBHbIE 00pPa30OBATENbHBIE TPOrPaMMBI.

INporpamma no ¢uskke onpeaenser obs3aTelbHOE NPEIMETHOE CONEPIKAHHE,
YCTaHABIHBAET PEKOMEHAYEMYIO MOCNEIOBATENEHOCTE H3YYEHHs TeM H pa3zienoB
yu4ebHOro npeamera ¢ y4&ETOM MEXKMNPEIMETHbIX M BHYTPHIIPEAMETHBIX CBS3€i,
nMorukM  y4eOHOro nmpouecca, BO3PACTHBIX OCOBEHHOCTEH —OBYYAIOUIHXCH.
[porpamma mo Qusuke naér NpeacTaBIEHHE O LENAX, COAEPKAHMM, 0OIe
cTpaterud OOyYeHMs, BOCIIMTAHMA M Pa3BHTHA OOYYaIOLIUXCA CpeACTBAMH
yuebHoro npeamera «Du3nka» Ha yrayONEHHOM ypoBHe.

Hsyuenue xypca H3MkM YruyONEHHOTO YPOBHs TNO3BOJSAET pEATU3OBATH
3aa4M NPOQECCHOHANLHOM OPHEHTALMH, HAMPABNEHO HA CO3NAHHE YCIOBHH IUIA
NpOSABJIEHHA CBOMX MHTE/UIEKTYANbHBIX M TBOPYECKHX CIOCOOHOCTEH KajKabIM
0o0y4arommmcs, KOTOpble HEOOXONMMEI Uil TPONOJLKEHHs 06pa3oBaHMs B
OpraHu3auMaX MNpodeccCHOHANBHOrO o0pa30BaHHs 10 pasNMYHEIM  (HU3HKO-
TeXHHYECKHM M HHXKEHEPHBIM CMeUMaIbHOCTAM.

B nporpamme no ¢u3MKe ONpenensiOTC] IUIAHHPYEMBIE Pe3yJILTaThl
OCBOEHHA Kypca QH3HMKH Ha YpOBHe cpeJHero obLero 0bpazoBaHus: THIHOCTHBIE,
MeranpeAMeTHbIe, mnpeameTHele  (Ha  yrmyOnéHHoM  ypoeHe). Hayuno-
METOJOJIOHYECKOH OCHOBOHM JAna pa3pabotku TpeGOBaHMI K JIMUHOCTHBIM,
METaNpeAMETHEIM H TPEIMETHBIM pe3ynbTaTaM oOOYYaloUMXCs, OCBOMBIUHMX
nporpamMMy no ¢u3MKe Ha YpOBHE cpelHero obumero o6pasoBaHHs Ha
YIJIyOnEHHOM YPOBHE, ABMSETCHS CUCTEMHO-IEATENLHOCTHBIH MOIXO.

IlporpaMma no ¢uznKe BKIIOYAET:

TUTAaHHPYEMBIE Pe3ybTaThl OCBOCHHSA Kypca M3HKH Ha YriTyOnéHHOM ypoBHE,
B TOM 4YHMCJIE NIPEJAMETHBIE Pe3ybTaThl 0 rofaM o0y4eHHs;

copepikanue yuebHoro npenmera «Puznkan no rogaM obyyeHus.

Iporpamma mo Qu3MKE MMEET NPUMEPHBIA XapakTep M MOXKET OBITh
MCIIO/Ib30BaHa YUMTENSIMH (PUIHKH [T COCTABIIEHHS CBOMX pabGouHX NpOrpaMM.

Iporpamma no ¢u3Kke He CKOBBIBAET TBOPUECKYIO HHHLMATHBY YYHTeNeH u
NMPENOCTABNIAET BO3MOXKHOCTH Ul pealu3alid  pPas3jMuHbBIX METOJMYECKHX
NOOXONOB K TpENoNaBaHWio (H3MKM Ha YrayONn€HHOM YPOBHE NpH YCIOBHH
COXpaHeHHs 00s3aTeNbHON YacTH COIepaHus Kypca.

dusvka kak Hayka o HauGonee OOLIMX 3aKOHAX NPMPOABI, BBICTYNasi B
KauecTBe y4eOHOro MpeaMeTa B LIKOJE, BHOCHT CYIUECTEEHHbIH BKIaD B CHCTEMY
3HaHu# 00 okpyxatoutem mupe. LkonbHbIi Kype GU3NKH — CHCTEMOOGPasy OIHit
JUTS eCTECTBEHHO-HAYYHBIX Y4eOHBIX NPEAMETOB, [OCKONLKY (PM3MYECKHE 3aKOHBI
JIeKaT B OCHOBE TMNpPOLECCOB M ABNEHMI, HM3yyaeMbIX XHMHell, Ouonorueii,
duznueckoii  reorpadmeii W actpoHomued. HMcnombzoBaHHe M AKTHBHOE
npuMeHeHHe Qu3MueckHX 3HaHMH ONpenenuno XapakTep W OypHOe pa3BHTHe
PazHo00pasHEIX TEXHONOTHI B chepe IHEpreTHKH, TPAHCTIOPTa, OCBOSHHS KOCMOCa,
NOly4€HHs HOBEIX MATEPHalOB C 3aJaHHBIMM CBOiicTBaMM. M3yueHuwe (uzuxu
BHOCHT OCHOBHOH BKJaJ B OPMHPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
obyyaromerocs, B pOPMHPOBAHHE YMEHHMH NPUMEHATE HAYYHEIH METOX NO3HAHHS
NPH BBITIOJIHEHHH UMM Y4eOHEIX HCCleJOBaHHHA.

B ochoBy kypca ¢usuku Ha ypoBHe cpeHero ofero 06pa3zoBaHHs NOJOKEH
P WM, KOTOpblE MOMHO PAacCMaTPHBATh KAK NPHHLMIIE! €r0 NOCTPOEHHA.

Hoea yenocmmuocmu. B cooTBeTCTBMH C Heil Kypc sABNfeTcs NOTHYECKH
3aBEPIIEHHEIM, OH CONEPHKHT MaTepHan H3 BCeX pa3ienoB (M3HKH, BKIIOYAeT KaK
BOINPOCH! KIIaCCHYECKOMH, TaK H COBPEMEHHON (QU3HKH.

Hoen zemepanusayuu. B cOOTBETCTBHH ¢ Hell Martepuan Kypca GH3uMKu
oObenuHEH BOKpYr (u3mueckMx Teopuil. Bemywmm B Kypce sBisercs
(bopmupoBanue NpencTaBNeHHA O CTPYKTYPHBIX YPOBHAX MATEPHH, BELIECTBE H
none.

Hoes 2ymanumapuzayuu. EE peanusauns npeanonaraeT HCIOJB30BaHHE
TYMaHHTAPHOIO NOTEHUMANa (H3NYECKOH HAYKH, OCMBICIEHHE CBA3H DA3BHTHS
uzuxn ¢ paseuTmem ofwWwecTBa, a TaKKE C MHPOBO33PEHUECKUMH,
HPaBCTBEHHLIMH H 3KOJIOTHYECKHMHM MPoOIeMaMH.

Hoen npurnadnoi nanpaenennocmu. Kypc QUsHKH yriybNEHHOTO YPOBHS
MPEeAMnoaraeT 3HaKOMCTBO C IIMPOKHM KPYrOM TEXHHYECKHMX M TEXHOJOTMYECKHMX
NPHIOKEHHH HM3Y4EHHBIX TEOpHH M 3akoHOB. IIpu 3TOM paccMaTpuBalOTCs Ha
YPOBHE OOUIMX NpPENCTAaBNEHHA M COBPEMEHHbIE TEXHMYECKHME YCTDOHCTBA, M
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyetcs INOCPEICTBOM BBEEHHS 3JEMEHTOB
CONEpHKAHHA, TOCBAWEHHEIX SKONOrHYECKHM MNpofiieMaM COBPEMEHHOCTH,
KOTOpLIE CBS32aHEI C Pa3BHTHEM TEXHUKM M TEXHOJNOTHH, a Tawke oGCYIeHHA
npoGJeM palHOHaNBHOrO NPHPOLOIIONB30OBAHHS U 3KONOTHYECKOH Ge30MacHOCTH.

OcoeHue copepanus MPOrpaMMbl 10 PU3KKe JOMKHO GBITH OCTPOEHO HA
NPHHIHNAX CHCTEMHO-IEATENbHOCTHOTO noaxona. s Gusukn peanuszaums 3THx
NIPHHUMIOE 6a3HpyeTca Ha MCTOJIB30BAHHHM CAMOCTOSTENBHOTO SKCIEPHMEHTA KaK
NOCTOSHHO NeHCTByWowero Qakropa ydyebHoro mpouecca. Mg yriayGnésHoro
YPOBHA — 3TO CHCTEMa CaMOCTOATENLEHOTO YYEHHYECKOTO 3KCTIEPHMEHTA,
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paseuTHE MHTepeca Kk cdepam npodecCHOHANBHON NeaTENbHOCTH, CBA3AHHOI
¢ pH3HKOii.

B cooteerctBuu ¢ Tpebomanusmu ®IOC COO yrnyGnésselii ypoBeHb
uzydenus yuebHoro mpenmera «®dwu3nka» Ha YpOBHe cpegHero obiuero
obpaszoBanus  BhiOMpaeTcs OOyuarOIMMMCS, IUIAHUPYIOLIMMM  MPOIOMKEHHE
06pazoBaHHs MO CNEUUATEHOCTAM (PH3UKO-TEXHHYECKOTO MPOMUIA.

Ha usyuenne ¢uzuxy (yrnyGnéHHblil ypoBeHs) Ha YPOBHE cpenHero obiiero
obpazoeanus oreoautes 340 vacop: B 10 knacce — 170 yacos (5 4acor B Henemo),
B 11 xnacce — 170 yacos (5 4acoB B Henen).

[lpennaraemeiii B nporpamMme no ¢usuke nepedeHs NabGOPaTOPHBIX M
NPaKTHYEeCKHX paboT sBNAETCA PEKOMEHJOBAHHLIM, YYHMTENb HeTaeT BhIGOp
NpoBeNeHus nabopaTopHeIX paboT W ONBITOB € YYETOM HMHIMBHMAYallbHBIX
ocoBeHHocTel 00yyarommxcs.

COJEPKAHUE OBYUYEHMUSA
10 KJIACC

Paspen 1. Hayynblii MeTOA N03HAHHS NPHPOILL.

®uszyka — QpynaamMenTanbHas Hayka o npupone. HayuHslil MeTon no3HaHus 1
METO/bl HCCNIENOBAHUSA (DH3HYECKHX ABJIEHHH.

OKCTIEPHMEHT M TeOpMsA B NpPOLECCe no3HaHus npuponsi. Habmogenue
IKCIEPHMEHT B hH3HKe.

Cnocobsl  M3MepeHHs (u3nYeCKHX BENHYMH (aHANOrOBRIE M LU(POBbIE
H3MEPHTENLHBIE PHOOPEI, KOMIBIOTEPHBIE NATYHKOBLIE CHCTEMBI).

Ilorpewnoctn  u3mepernii  Qusnyecknx  BenuuuH  (aGcomoTHas
OTHOCHTENIbHAN).

Monenuposanue duznyeckux siBNeHHil ¥ MPOLECCOB (MaTepHaNbHAs TOUKA,
abcomoTHO TBEPHOE TENo, MueanbHas MKMAKOCTb, MAEANBHbI raz, TOYEeYHbIH
3apan). [umnotesa. Pu3nyecknii 3aK0H, IPaHHIILl €ro NpUMeHUMOcTH. Du3nYeckas
Teopus.

Pomb u mecto (usnxu B GOPMHPOBAHMH COBPEMEHHOH HayuHOH KapTHHBbI
MHpa, B NIPAKTHYECKOH NEATENBHOCTH NTFOAEH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomst, npaKmuxym.

Msmepenne cHIBI TOKa W HaNpsKEHHs B IENH TOCTOSHHOTO TOKa npu
NOMOLUY 2HANOTOBBIX H H(POBLIX H3MEPHTENBHEIX MPHGOPOER.

3HakoMCTBO ¢ 1H(poBoii nabopatopueii no dusmke. IMpumeps! u3mepenus
(bH3MYECKHX BENMYHH NPH NIOMOLUM KOMITLIOTEPHBIX JATYHKOB.

Pa3zpen 2. Mexanuka.

Tema 1. Kunemamura.

Mexanuyeckoe apukenne. OTHOCHTENBHOCTh MEXaHHYECKOrQ IBHAKEHHS.
Cucrema orcuéra.

Ilpamas 1 obpaTHas 3a1a4u MEXaHHKH.

Pamuyc-BexTOp MaTepMalbHOW TOYKM, €ro NpPOEKIHH HAa OCH CHCTEMBI
koopauHar. Tpaekropus.

Ilepemelnenne, ckopocTb (CpemHsis CKOPOCTb, MIHOBEHHAs CKOPOCTB) M
YCKOpPEHHE MATEPHANBHOH TOYKH, HX NPOEKIHH HA OCH CHCTEMBI KOOpDIMHAT.
Crnoxenue nepeMeLleHH I U CIOXKEHHE CKOPOCTEH.

PagHOMepHOE M paBHOYCKOPEHHOE MPAMOJIMHEHHOE NBIDKEHHE. 3aBHUCUMOCTE
KOOPIHHAT, CKOPOCTH, YCKOPEHHS H IyTH MaTepPHANbHON TOYKH OT BPEMEHH H HX
rpaduky.

Ceobonnoe manenune. YckopenHe cBOGONHOrO MafeHHMA. JBmxeHue Tena,
OpOIIEHHOTO 10A YINOM K TOPH3OHTY. 3aBHCHMOCTb KOODIMHAT, CKOPOCTH M
YCKOPEHMs MaTepPUaTbHOH TOUKH OT BPEMEHH M HX rpadMKH.




*1990BIW 09 L0 9HMHEOLIORd QOHHEIEE BH HIJ0MJ0LL HOHHOIMEH
ou exoAdg kuHONMAT HHOWadd HMLOOWMOMEREOH O I9edloumt exdogodyy
“HLOOMOO0LT
MOHHOINEH ol exoAdg MuHadmar udu ruo yemoikaionaronaed snHdOWER]
wiinuindu ‘19wognd s19ndowindogoir ‘wnawndaudne TMHIIhNHIhA
‘KHHXILOND U BHHOREN ‘KOMOU BUHAAL 1Mo suHaHged)
IWEMHEXIW J19HXQ0dLHIY]
*HHHITRL M 9OWgLrou WoHHadONOA udu eral 09g
AT ekt ) 8
- OIHELOMATOWHRES OL 008 dHHAdOWEL]
"If9L BH10HaTOWHeEd aLeldiAead g XUITIOEIHMHEOE ‘WHO O91OHIgR ]
“BLOhILO AWALOHO HoHAIreHndony & avHadOMOA 010 BH BIAL [990BW WoHHITaaeH0dU
o w0 Awer ¥ xduHEoworndu —momoikaloperoHsed  ouHoHaed)
“B1hO10 IINALOMO HOHIIBHIIASHHOH OHILOLMIOHIO WaHHadONOA
WIGFONEHHTO o 1900ew uoHeed godem HMUM gOdTHHIHN XA4D QHHOhE)
*HIJOHGIRIHIOHLO IHUITHHA]
“BL2ROLO
XBWOLOMD XI9HILreUTIdOHHOH M XITHIIEUTIdoHH g oL KHHONHEY SHHOTOIQRH
nhoddHOW2 )
"SOMHHLALD XI9HHIELI0AM0H SHHIMMET
“IDIMHUMIMIOL  :1900010dU  9MMOSKHIONOHXAL M BALOMOALIA SMMOORHHX3]
“BroNKXdy BLMY) "OMHOLERY 20M09hHLBLIOdIH | "dHHAEe]]
‘EMHMUET OJOHILIIHIOHLO HLI0d0N) 10 ILOOWHOHERE 39 “OEB.1 HIH HLOONITH
g erroL WMHHMaT udu suporauioduos ewn) wuHAdL LHOMIM((pEO) BOMOL
guHodL BUMO M EMHIWAIOND KHHAAL euM)) "auHAdL 00XAD ‘¥MHAAL BUHD)
‘WanHad oA
D KOOJOMANMHED ‘BIAL dog ‘BIRAL 09g "BMA] HOMeg "MLoOJAduA euu)
-qro0doxd KeIoRHWI0N Keada] [ "edarruo)] [JHONBE "SOMMHLALD XH H LAL XITHIIQIH
ouHoxma]; ‘aroddm  HONoShM(pedIodl 10 M I9LAHEIL  O19LJ0HXdedOL  TEH
19100198 10 KMHIWRU OJOHT0QOgd EHHAAOMOA JIO0WHOMHRE "MLOKEL BUHD)
19008 HOHLdoHH
M yoHHOWTeLMgRedl HLOOHLHOUBHHENEC "KMHOLOIKL OJOHAMWI0d HOMEE
“¥2hOL XI9HILBHASLEW BIT BHOLOIIH HOMes MuLad ]
“KMROL HOHALRHdaLEW KT BHOLOITH Hodee yodolg
-umo uuneoudaukd unnHud[[ "BIH)) "BUAL BOORIA
(adowudu
‘auHoIrATadU0) BIZRILO MWOIOMO JITHINBHIIASHUSH "BIUMLE | HLOOHILALHOIOHLO
upnHud[[ "BI9ROLO 19WALOMO d1dHdUeHIdoH]] "BHOLOMH HoNee Hadd[]

"DHHWDHR]Y "7 DWa ]
-godrowedeu oJs 10
BMMHLERA 0JIOMO9hHMHOM KHHomedgo eroudol MLOOWHMOMHRE SHHEREOIILIOY
‘otqroodoxo
OIATOW Ol HOHHEOLOOH O HLOOHMADNO OU BUSL KMHONHMEL JMHIhAEL]
“BIAL 019100000 HOHIIBREH H BLILIOL
OI9I00HIIRY AT¥OW HloowHougee uomdresoundouodn Howsdu O 19E1O0LMI
exdogod]| ‘oHduwerHosudol OJOHHOMOAQ ‘BUAL KMHOMHMEN  OHMHORAEY
“(uudoredogerr yogodpu SHHREOEILOLOH
oHegowHowoxad)  EMHOWEL  OJOHIOQosd  kuHAdONOA  omHadawel]
"HHHMHET
wounadoyokonged wdu wuuowaddg 10 HMIAU HLOOWHOMERE QWHBEONSLIIL]
*HIOOMOOI HOHHOLMEH Ol
unHoxmar wonnadoxokonged wonusmarowsdu ndu suHadodoA anHadoWEL]
‘uroodoxos
MOHHOHOHIN KHHAURT2dLO OIdIrall 9 KHHOXMEY 0JoHdaWOHaedoH SHHIRALL]
wiimuxndu ‘1wognd a219ndowndogir WHIWNAIUINE NMNHIIWHHIhA
“BLYhOLO XBWALOHO XI9HeRd @ BIraL
o% O0JOL M OJOHYO KuHoHEY warsododo ‘wudoivoedy ‘nordu sunanged)
-adowArad g nioodoxo Hosowik auHegosedgoad] |
-uroomxAdyo ou unHaMaw udu uroodoxs sussirdeduel|
*oHqLreLHogHdod
u Arnosudos » wourlk Wou OJOHHAMOAQ ‘BUAL EHHKHELD SHHIUOIQEH
sg1ouedroodu woHH¥oderd 8 M 9XAE0T 9 9L SUHITE[ |
- GOWEHHEXOW WIHHREOEIIIOUOH 0 HHHMNKHEY onHesoeedgoad |
"n100doxs HOHHAEOHIN aunadaney H eroxadon oJondrraradu suedLo0ilIE]
"HHHIMUET KHHBEOTILI0H 19900011
"BHHMHET
yuloudoniedex XUMIORHIEWOHHM EMMEdLIOOIIH ‘BLahdl0 HWALOHD qURTOIN
nnhpdwidHowWa)y
“[aLurr a19HLIOdOND
‘uneradon  omHHowad M 919IERHRAALOSM  OMHLIN  ‘dOUEdRHO  QHHIMMEN
‘droworuuo :19o0omodu  9MMOIRMIONOHXIL H  BALOHOALOA IHMIIRMHXIL
“IDhoL HoHdIreHdarew ouHadonok
SOHIIOU H (OHILRHITHIIHEL) OHIIALEIRN ‘(0HILEWdOH) soHdqrarunwadoodLHaY]
‘puHamedgo eLO1dBh M WOMADI[] "9100dONO BRHHOHMI M KBAOLIA ‘HLooHMAdMO
ou  IhOL  voHAUEMdOLBW  OMHOMME]]  OMHNMAD  JOHUOHMUOHHA)]



HMcenenosanne 3aBHCHMOCTH CHIT YIIPYTOCTH, BOZHMKAIOLIMX B NPYKHHE M
PE3HHOBOM 00paslie, OT WX AepopMauru.

HMzyuenne IBHXKEHUS CHCTEMBI TeJl, CBA3AHHBIX HHTBIO, NEPEKMHYTOH yepe3
nérkuii 6nok.

H3mepenne koahduuMEnTa TPeHUs MO BENHYHHE YIIOROro koadhHLMeHTa
3aBHCHUMOCTH Frp(N).

Hcenenosahue asuxenus 6pycka No HAKIOHHOM MIOCKOCTH C NEPEMEHHBIM
K03 PHIHEHTOM TpeHUs.

H3yuenue nBmaeHHs rpy3a Ha Bany C TPEHHEM.

Tema 3. Cmamura meépdozo mena.

AbcomoTHo TBEpmoe Temo. TlocTynarensHoe W BpalIATENbHOE JBHKEHHE
TBEPAOrO Tena. MOMEHT CHIBI OTHOCHTENIBHO OCHM BpalleHHs. IInedo CHilbl.
CiiokeHue cun, IPUNOKEHHBIX K TBEpAOMY Teny. LleHTp TaiecTH Tena.

Ycnoeus paBHOBECHs TBEPIOrO Tena.

YcroiumBoe, HeycToH4MBOE, Ge3pasniyHoe paBHOBECHE.

Texnuueckne yYCTpOHCTBA M TEXHOJOTHYECKHE NPOUECCHI: KPOHIITEHH,
CTPOMTENBHBIH KpaH, pel&TyaThie KOHCTPYKLIMH.

Hemoncmpayuu.

Ycnoeus paBHOBECHS.

Bunel papHoBecHs.

Yuenuueckuit axcnepumenm, nabopamoprsie padomo, NpaKMUKyM.

Hccnenosanne ycnoui  paBHOBecHd TBEPIOro Tema, HMEIOLETO OCh
BpauIeHHs.

KoHcTpynpoBanye KpOHIUTEHHOB U pacyéT CHJl YIIPYTOCTH.

Mzyyenue ycToHYMBOCTH TBEPIOrO TeNa, MMEIOLIErO TIOLIAAb OMOPHL.

Tema 4. 3akonbl cOXpPAHEHUA 8 MEeXAHUKE.

HMmynibc MaTepHanbHOH TOYKH, CHCTEMBI MaTepHanbHBIX Tovek. LlenTp Mace
CHCTEMbI MAaTEpHANBHEIX TOYEK. TeopeMa o IBMKEHHH LIeHTpa Macc.

HIMmynbc CHIBI M M3MEHEHHE HMIYJILCA TENA.

3aKOH COXpaHEHHS HMITYJIbCa.

PeakTuBHOE mBIOKEHHE.

MomeHT umnynbca MmarepuanbHOM ToukH. IlpencTaeneHue O coXpaHEeHMH
MOMEHTA UMITYJIECA B UEHTPANBHBIX MOJIAX.

Pabora cuisl Ha ManoM M Ha KOHEYHOM mepemelieHMH. I'paduueckoe
NpeACTaBNIeHHe paboThl CHIIBL.

MOLIHOCTE CHITHL.

Kuneruyeckas 3Heprus MmartepuanbHoil Toukd. Teopema 06 M3MeHeHHH
KHHETHYECKOH SHEPIrUM MaTepHATBHON TOYKH.

loTenumanbHbie ¥ HenoTeHUMabHbie CHNbl. [loTeHLMAnbHAs 3Heprys.
INoTeHunanbHas 3Heprus ynpyro nedopMupoBaHHO# MpyxuHel. TloTeHuuansHas
OHEprus Tejla B OJHOPOIHOM IPAaBHTAUMOHHOM none. IloTeHumanbHas 3ueprus
Tena B rpaBUTALMOHHOM TMONleé ONHOPONHOrO wWwapa (BHYTpU M BHe wiapa). Bropas
KOCMH4eCKas CKOpocThk. TpeTba KoCMHYecKas CKOPOCT.

Cea3b paBOTEI HEMOTEHUMATLHBIX CHI C H3MEHEHHEM MeXaHWYeckoil
JHEPTHH CHCTEMBI TeJl. 3aKOH COXPaHEHHs MEXaHUUYECKOH JHePruH.

Ynpyrue v Heynpyrue CTONKHOBEHH.

YpaeHenue BepHynniu Wis MAeaNbHOM JKMIKOCTM KAk CNEACTBHE 3aKOHA
COXpaHeHMs] MEXaHHYECKOH IHEPTHH,

TexHuueckue yCTpOHCTBA M TEXHOIOTHYECKHE NPOLECCH: IBMKEHHE Paker,
BONOMET, KONEP, NpYKHHHBIA TMCTONET, THPOCKON, (UIypHOE KaTaHHe Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXPaHEHHs HMITYJIbCA.

PeaxTuBHOE NBIKEHUE.

H3mepeHHe MOLIHOCTH CHITBL.

V3meHeHHe HEPrUH Tena NPy COBEpLUEHHH paboThl.

B3anmubie NpeBpallenys KHHETHYECKOH M MOTEHLMANbHOH 3HEPrHii TpH
IeHCTBMH Ha TEJO CHIIBI TSKECTH M CHITHI YTIPYTOCTH.

CoxpaHenue 3HeprHH [IpH CBODOIHOM MaNeHHH.

Yuenuuecxuit sxcnepumenm, nabopamopnuie padomsi, npaxmuxym.

Hamepenue UMIynbca Tena o TOPMO3HOMY ITYTH.

M3mepenne CHNIBI TATM, CKOPOCTH MOLENM 3MEKTPOMOGHNN M MOLIHOCTH
CHJIBI TATH.

CpasHeHHe H3MEHEHHs HMITYJIbCa Tea C MMITYJILCOM CHIBL.

Mccrnenopanue coxpaHeHHs HMITYTbCa IPH YIIPYTOM B3aHMOIEHCTBHH.

M3mepeHne KUHETHYECKOH SHEPIHH TeNa N0 TOPMO3HOMY MYTH.

CpaBHeHHe M3MEHEHHs NOTEHIHAIBHON IHEPIUH NPYXKHHBI ¢ paGOTON CHIBI
TPEHHUA.

Onpepenenne paGoThl CHIBI TPEHMA NpPH NBHXKEHHH Tea N0 HAKIOHHOM
MJIOCKOCTH.

Pasnen 3. Monexyasipuas ¢pu3HKa M TepMOIMHAMHKA.

Tema 1. Ochosbl MONEKYAAPHO-KUHEMUNECKOT meopuu.

OcHOBHBIE NONOXKEHHS MONEKYIAPHO-KHHeTHYeckoH Teopun (MKT), nx
onbiTHoe  obocHoBaHMe. [Muddysua. BpoyHosckoe mBmxkenme. Xapakrep
JOBHAKEHHA W B3aMMONEHCTBHA YacTHIl BemecTBa. MonenH CTpOeHHsA razos,
AHUAKOCTEH M TBEPABIX TeN M OOBSCHEHHE CBOMCTB BELUECTBA HA OCHOBE 3THX
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CrnocoObl H3MEHEHHs! BHYTPEHHEH SHEPrUH.

Hccenenosanne anpabaTHOro npouecca.

KoMneroTepHele MOAENH TENNOBBIX ABUIATENEH.

Yuenuueckuil yxcnepumenm, naéopamopusie pabomsi, NPAKMUKYM.

HzmepeHue ynensHOH TEMOEMKOCTH.

Mcenenopanme npouecca OCTHIBAHHS BELIECTBA.

Hccnenosanue annabaTHoro nmporiecca.

M3zyyenue B3aWMOCBSI3H JHEPrHH MEXMOJEKYJSPHOTO B3aUMOAEHCTBHA M
TEMITIEPATYPBI KMIIEHHs JKUAKOCTEH.

Tema 3. Azpezamnvie cocmoanus seujecmen. Mazoevie nepexodnl.

INapooGpazoeanue M koHzencauus. Mcnapenwe W kunedue. YjaenbHas
Ter10Ta napoobpasoBaHusi.

HacplneHnble W HeHachlIGHHBIE napbl. KauecTBeHHas 3aBMCHMOCTB
MUJIOTHOCTH M JABJIEHNs HACHILIEHHOIO Napa OT TeMIepaTyphl, HX HE3aBUCHMMOCTE
OT 0OBbEMa HACKILIEHHOTO NMapa. 3aBUCHMOCTE TEMIIEPATYPE! KHIIEHHSA OT JaBIECHHUS
B XKHIOKOCTH.

BnaxnocTb Bo3nyxa. AGCOMIOTHAS M OTHOCHTENBHAS BIAKHOCT.

Teépaoe Teno. Kpucramnmueckue u amopdHie Tena. AHHIOTPONHS CBOHCTR
kpucTawioB. IlnasnedMe M kpucTauiMzauus. YAenbHas TEIUIOTA IUIABJIEHMS.
CyGnumanys.

Jebopmauun TeEpnoro tena. Pactaxenue u cxatue. Cupur. Momyns FOHra.
IIpenen ynpyrux nepopmanmii.

Tennosoe pacimMpeHMe *}MOKOCTeH W TBEPIBIX TeN, o0bEMHOE M NHHeiiHOE
paciluMpeHue. AHrapMOHH3M TEMJIOBEIX KoNeOaHMil YacTHI| BELECTRBA KaK NPUYHMHA
TEIJIOBOrO PaCLIMPEHHsa Ten (Ha Ka4eCTBEHHOM YPOBHE).

IIpeoGpa3zopaHue 3HepruM B (ha3zoBBIX TEpEXONax.

VYpaeHeHue TennoBoro GanaHca.

ITosepxHocTHOe HatsmxeHHe. KoaddHimeHT moBepXHOCTHOrO HaTsKeHMS.
Kanunnsapueie senenus. JJapneHue nox HCKPUBIEHHON MOBEPXHOCTBIO KHAKOCTH.
®opmyna Jlannaca.

Texnu4yeckue ycTpoHCTBA M TEXHONOTMYECKHE MPOLECCH:  JKHIKHE
KPHCTAILIbl, COBPEMEHHbIC MaTEPHANbIL.

Hemoncmpayuu.

TemnoBoe pacuxpeHue.

CRoiicTBa HaCHIIIEHHBIX TAPOB.

Kunenue. Kunenve npu noHWKEHHOM JaBJIEHHH.

H3mepeHune CUNbI MOBEPXHOCTHOTO HATKEHUS.

OnBITEl ¢ MBUTBHBIMH [UIEHKAMH.

CmauuBaHue.

Kanunnsphele spnexus.

Mopenu HeHbIOTOHOBCKOH AKMAKOCTH.

Crnocobb1 H3MepeHHs BIaKHOCTH.

Hecnenosanue HarpeBaHHs W IIaBIeHHS KPHCTANTHYECKOTO BELIECTEA.

Buner neopmanmii.

HaGmionenne mManeix nedopmaumii.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomsi, npaxmuxym.

WzyueHue 3aKOHOMEPHOCTE HCTIAPEHMS HKHIKOCTEH.

UsmepeHue ynenbHOM TeNIOTE MIABNEHHU JbJA.

Hzyuenue CBOMCTE HACKILIEHHBIX NapOB.

Hsmepenne aGcontoTHOH BNaKHOCTH BO3LYXa M OLEHKA MacChl NapoB B
TIOMELIEHUH.

Hzmepenue koadHLmeHTa TOBEPXHOCTHOTO HATIKEHHS.

Mamepenue moayns KOwra.

Hccnenosanue  3aBMCHMOCTH  neOpMauMu  pesMHOBOro obpasua  oOT
MIPHUITIOJKEHHOH K HEMY CHITBIL.

Pazpnen 4. Dnexrpoannamuka.

Tema 1. Inekmpuueckoe none.

OnekTpuzaums Ten M e NposBNeHMs. DnekTpHueckuil 3apsn. Jlpa Buna
SJIEKTPHYECKHX  3apsfoB. IIpOBONHMKH, IH3NEKTPHKH H  NOJYIIPOBOIHHKH.
OneMeHTapHBI 3/1eKTpHyeckHii 3apsl. 3aKOH COXPAHEHHS JEKTPHYECKOrO 3apsija.

Baaumopneiictene 3apsanoe. Toueunsie 3apansl. 3akon Kynona.

Onektpuueckoe nosie. Ero feficTBue Ha SNeKTPUUECKHE 3apsIbL.

Hanpssk€rnocts  anextpuyeckoro  nons. IlpoBHeri  3apsn.  Jlunuu
HaNpsDKEHHOCTH BNEKTpHYecKoro nos. OIHOPOIHOE 3/eKTpHYECKoe Taie,

ToTeHUHANLHOCTL 3/IEKTPOCTATHYECKOTO MONA. PasHOCTH IOTEHUMANTOB M
HampspkeHHe. [loTeHuWaneHas SHeprus 3apsfa B 3JEKTPOCTATHYECKOM IIOJIe.
ToTeHuman snexTpocTaTHyeckoro nons. CBsi3k HANPSKEHHOCTH NONA H Pa3HOCTH

TIOTEHLMANIOB 171l  3MEKTPOCTATHYECKOro mnons (Kak ONHOPOOHOTO, TaK H

HEOIHOPOIHOIO).

TIpuHuMn cynepnosuuny 3NeKTPUYECcKHX NoNei.

Ilone ToyeuHoro 3apsna. Ilone paBHOMepHO 3apskeHHo# cheprr. ITone
PaBHOMEPHO 3apsKEHHOro 1o obnémy wapa. Ilone paBHOMEPHO 3apAKEHHOMN
GeckoHeyHo# nnockocTH. KapTWHEl NMHMHA HANPSDKSHHOCTH STMX ToJell M
IKBHIOTEHUHAIBHBIX TIOBEPXHOCTEH.

TIpOBOZHMKH B 3/1€KTPOCTATHYECKOM IIOJIE. Y CIIOBHE PABHOBECHS 3apsIOB.

JnaneKTpuky B 3JIEKTPOCTATHYECKOM none.  Juanektpuyeckas
TPOHHLIAEMOCTE BELIECTBA.
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OrnekTpryeckuii Tok B BakyyMe. CBOICTBA 3MEKTPOHHBIX MYYKOB.

INonynpoBoaHHKH. CobcTBeHHas ] npHMecHas NMPOBOAUMOCTb
NOIyNpOoBOAHKKOB. CBolHCTBa p-n-nepexona. [TomynpoROAHMKOBEIE IPUGOPEL.

DNEKTPHYECKHH TOK B 3NEKTPONMTAX. DNEKTPONHTHYECKAs IHCCOLMALHA.
OnekTponus. 3akoHel Papanes g IeKTPONHU3a.

Onexrpuyeckuit Tok B rasax. CamMOCTOATENBHBIH M HECAMOCTOSTENbHBI
pazpsa. PasnuuHele THNB CAMOCTOATENEHOTO paspaaa. Monuus. [Inasma.

Texnuyeckue ycTpOHCTBA M MNPAKTHYECKOE NPHMEHEHME: ra3opaspsimHbie
NaMIBI, SNEKTPOHHO-Ny4eBas TpyOka, NOMYNPOBOJHMKOBBIE NpHOOpPBL: OHOI,
TPAH3UCTOP, (OTOAMON, CBETOOMON, TraNbBaHMKa, paUHMpOBaHME MenH,
BBITLJIABKA ANOMHMHHUSA, 3NEKTPOHHAA MHKPOCKOMHMS.

Hemoncmpayuu.

3aBHCHMOCTE CONPOTHBIICHHS METAILIOB OT TEMIEPATYpHI.

ITpoBOAHMOCTB 3MEKTPOJIMTOB.

3akoHsbl 3nekTponnza Papanes.

Hckporoit pa3pss M NPOBOAMMOCTE BO3IyXa.

CpapHeHHe IPOBOJMMOCTH METAILIOB H NONYNPOBOJHNKOB.

OOHOCTOPOHHAA POBOOMMOCTE IHOA.

Yuenuueckuii axcnepumenm, 1a6opamoprsie padonist, NPAKMUKYM.

Habnronenue anekTponusa.

H3mepenue 3apana ONHOBANEHTHOIO HOHA.

MccnenoBanue  3aBHCHMMOCTH — CONPOTHBICHMA — TEPMOPE3MCTOpa  OT
TeMIIEPaTypHI.

CusATHE BONBT-aMIEPHOH XapaKTepHCTHKH IHO.A.

Pu3nyecKHil NPaKTHKYM.

Crnioco0bl u3mepenns (UIHYECKHMX BEJIMYHMH C MCIIOB30BAaHHEM aHAIOTOBBIX
¥ UMPOBLIX H3MEPHTENBHLIX NPHOOPOB M KOMIILKOTEPHBIX JaTYHKOBBIX CHCTEM.
ABCOMIOTHBIE M OTHOCHTEBHBIE MTOTPEIIHOCTH H3MEPEHHIT QU3HIECKUX BENHUMH.
OrnieHKa rpaHull NOTrPeLIHOCTEH.

ITposenennre  KOCBEHHBIX H3MEDEHMH, MCCNENOBAHHI  3aBHCHMOCTEH
¢un3nyecKkuX BenMYMH, MpOBEpKa MNPEIOKEHHBIX TMNOTes (BhGop M3 palor,
ONMCAHHBEIX B  TeMaTHYeCKHX  pasnenax  «YueHHYECKHH  DKCIIepHMEHT,
naGopartopHele paboThl, MPaKTHKYM) ).

MexmnpeameTHbIE CBA3H.

Hsyyenne kypca ¢usuka yroyGnésHoro ypoens B 10 kiacce
OCYLLUECTBIACTCA C YYETOM COACPIKATENbHBIX MEXNPEIMETHBIX CBA3el ¢ KypcaMH
MaTeMaTHKH, OHONOTHH, XMMHH, reorpa(iu U TEXHOJIOTHH.

Mexncnpeomemusle HONAMUA, CEAZAHKIE C UIYYEHUEM MEMOO0E HAYUHOZ0
nOo3HanuA: SBIEHME, HayuyHelil (akT, runoresa, (U3MYECKas BENMUMHA, 3aKOH,

TEOpHsi, HAaOMIONEHHE, SKCIEPUMEHT, MONE/MPOBAHHE, MOMENb, H3MEpEHHE,
NOrpelHOCTH U3MEPEHUH, H3MepHTeNLHEIE NMPUbOphI, LMpposas NabopaTopus.

Mamemamura: pewenne cucrembl ypasHewuil. Jlumeiinas QyHKums,
napabona, runep6ona, X rpaguky 1 ceoiicTea. TPUrOHOMETPHYECKHE byHKIHH:
CHHYC, KOCHHYC, TAHI'€HC, KOTaHI'€HC, OCHOBHOE TPHIOHOMETPHYECKOE TOMNIECTEO.
BeKTOpEI ¥ HX TIPOEKLHHM Ha OCH KOOPIMHAT, CI0KEHHE BEKTOpOB.

buonozua: MexaHuyecKkoe JBWKEHHE B XKMBOH NMpHpoIeE, nuddysus, ocMoc,
TENI00OMEH JKMBBIX OPraHM3MOB, TEMJIOBOE 3arps3HEHMe OKPYIKAIOWIEH Cpesl,
YTHIH3aUMs OHOOPTaHMYECKOro TOIUIMBA 1A BLIDAaGOTKH «TEILIOBOM» M
MEKTPOSHEPIUH, TOBEPXHOCTHOE HATSKEHHE M KaNHIIAPHbIE ABNEHUS B IPHPOIIE,
JNEKTPUYECKHE ABJIEHHSA B JKUBOH NpupoLe.

Xumus: NUCKPETHOE CTPOEHME BELIECTBA, CTPOEHHE ATOMOB M MOJIeKy,
MOJIb BELIECTBA, MONApPHAs Macca, MONy4YeHHe HAHOMATEPHANOR, TEIUIOBLIE
CBOHCTBA TBEPIBIX TeN, KHMIAKOCTEH M ra3oB, KHIKHE KPHCTALTBI, 3EKTPHUECKHE
CBOHCTBA METANJIOB, 3NEKTPOJHTHYECKAs AMCCOUMALIA, Fa/IbBAHHKA, IMEKTPOHHAs
MHKPOCKOTHS.

T'eozpaghua: BnaxuocTs Bo3myXa, BETpbl, GapOMETP, TEPMOMETP.

Texnonozun: npeo6pasopaHie JBHKEHHH C HCTONb3OBAHHEM MEXAHH3MOB,
Y4ET CyXOro M IKHIKOTO TPEHHS B TEXHHMKE, CTATHYECKME KOHCTPYKUHH
(KpoHLITEHH, peléryaTeie KOHCTPYKIHHM), WCIONB30BAHHE 3AKOHOB COXpaHEeHH
MEXaHHKH B TeXHHKe (THPOCKOM, BONOMET W ApYrHe), JBHraTellh BHYTPEHHEIO
CropaHus, napogas TypOuHa, OGbITOBOH XONONMIEHHK, KOHAHLHOHED, TEXHOIOTUH
TMONMYYEHUs COBPEMEHHBIX MATEPUAIOB, B TOM 4YHC/IE HAHOMATepHaloB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alUMTa, 3a3eMJIEHHE 3MeKTPONpHOOpOB,
rasopaspsanHble JIaMIIbl, NOJYIPOBOAHHUKOBbIE NIPHOOPEI, ranbBaHuKa.

11 KJIACC

Paznen 4. DnexkTpoqunaMuka.

Tema 4. Maznumnoe none.

B3auMozeiicTBHe NOCTOAHHBIX MArHMTOB M NPOBOJIHHKOE C TOKOM.
MarnuTHoe mnone. BekTop MarHMTHOH MHIYKLHH. [IpuHUMN cynepno3uuuu
MarHuTHEIX MoJieH. JIMHHH MardUTHOM MHIYKLIHH.

MarnnTHOe none nposogHMKa ¢ TOKOM (NPAMOTO NPOBOIHMKA, KATYIIKH H
Kpyroeoro Butka). Oneit Opcrena.

Cuna Amnepa, & HanpagneHHe U MOMYITb.

Cuna Jlopenua, e€ HanpaBleHHe H MOAYIb. JIBHAKEHHE 3aPSIKEHHON YaCTHIbI
B OJIHOPOJHOM MarHuTHOM none. Pabora cunel Jlopenua.

MaruuTHoe none B BemecTse. GeppOMarHETHKH, Napa- H IHAMATHETHKH.
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M3mepenne nepuoga cBOOONHBIX KONeOAHWH HHTAHOTO M MPYAKHHHOIO
MasITHUKOB.

Mzyyenne 3aK0HOB OBHKEHHA Tella B X0[e KONebaHHiA Ha ynpyrom nojasece.

—\_w%.._m_.:\-m JBHAKEHHUA HUTAHOIO MaATHHUKA.

ITpeoOpazoBaHne HEPTHH B NPYXKHHHOM MAsTHHKE.

Hccnenopanne yObIBaHHs aMILTUTYABI 3aTyXaKOIIMX konebaHnii.

HMccenenosanme BuIHYXIEHHBIX KoneGaHuii.

Tema 2. InexmpomazHummbie Konebanus.

KonebareneHblii kOHTYp. CBOOOIHEIE 3JIEKTPOMArHMTHBIE KoneDaHWS B
uaeansHoM KojebatenbHOM koHType. @opmyna Tomcona. CBAsb aMmIuiuTyabl
3apsa KOHAEHCATopa C aMIUIMTYI0H CHIBI TOKA B KoneGaTe/lbHOM KOHTYpE.

3aKOH COXpaHEHHs YHEPTHH B HICATLHOM KOMe0aTeNnbHOM KOHTYpE.

3aryxarowiue 3NIeKTPOMAarHUTHLIE konebaHus. BeiHy:K neHHBIE
3NEKTPOMarHuTHhIE KonehaHus.

IlepemenHbii Tok. MOIIHOCTE MEPEMEHHOr0 TOKAa. AMIUIMTYJHOE H
ACHCTBYIOIIEE 3HAYEHWE CHIbl TOKA W HaNpsKEHHs NPU pasnnyHoil (opme
3aBHCHMOCTH NEPEMEHHOT'0 TOKa OT BPEMEHH.

Cunycounanenelii mepeMeHHBIH Tok. Pesucrop, koHpeHcaTop M Karymka
HHOYKTHBHOCTH B LIEMH CHHYCOMIANBbHOIO NMEPeMEHHOro Toka. Pe30HaHC TOKOB.
Pezonanc HanpsokeHni.

Wneansupii Tpancdopmarop. IlpousponcTeo, nepenaya M notpeGrneHue
3NIEKTPHYECKOH SHEPTHH.

DKONOruYecKHe PHCKH MNpH IIPOM3BOACTBE 37EKTPO3HepruH. KynbTypa
HCTIOJ1b30BAHUS 37IEKTPO3HEPTHH B MOBCENHEBHOM KU3HH.

Texnuyeckne ycTpPOHCTBA M TEXHONOTHYECKHE MNPOLIECCHI: 3NEKTPHYECKHit
3BOHOK, MEHEPATOp NEPEMEHHOIO TOKA, THHHH 3IeKTpornepesay.

Hemoncmpayuu.

CBoboHbIE 3N1EKTPOMArHMTHEIE Konebanu4.

3aBHCHMMOCTB YacTOTHI CBOOOAHBIX KONeOaHUH OT HHIYKTHBHOCTH H EMKOCTH
KOHTYpa.

Ocunnnorpammel 31EKTPOMATHUTHEIX KoJleGaHui.

I"eHepaTop He3aTyXalOLIMX 3JIEKTPOMATHUTHBIX KONeOaHHil.

Mogenb 3MeKTpPOMArHUTHOTO FeHepaTopa.

BriHy:xneHHble CHHYCOMANIbHEIE KonebaHHs.

Pesuctop, KaTymika WHAYKTHBHOCTM M KOHIEHCATOpP B UEMH TEPEMEHHOTO
TOKA.

Pesonanc npu mnocnenoBaTeNEHOM —COGIMHEHHH pPE3HCTOpa, KATYLIKH
HHIYKTHBHOCTH H KOHJEHCaTOpa.

Y CTPOACTBO M NpUHLMN JeHCTBHS TpaHcdopMmaropa.

Monens NMHUK 351eKTPONIEpEaYH,

Vuenuueckuii 3xcnepumenm, nabopamoprvie padomel, HpaKMUKYM.

Hsy4yenne tpanchopmaropa.

Mccnenosanue nepeMEHHOrO TOKAa 4epes MOCTENOBATENBHO COCNMHEHHBIE
KOHIEHCATOP, KATYLIKY U PE3UCTOP.

HabroneHne 3nekTpoMarHHTHOrO pesoHaHca.

Hcenenoranue paboThl HCTOUHHKOB CBETA B LEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuyueckue u 3neKmMpoMazHUMHbBIE 8OTHDI,

Mexanuyeckue BOJHBI, YCNOBHA HX pacnpocTpaeHus. Ilonepeunbie M
npononeHbie BOJHBL. [lepuon, ckopocTe pacmpocTpaHeHus M IJIMHA BOJHBI.
CroiicTBa MeXaHMYECKMX BOJIH: OTPaXKEHHME, MpENOMIEHHE, MHTephEpeHLHs H
nudpaxums.

3eyk. CxopocTs 3ByKa. I'poMkoCTh 3ByKa. Bricota ToHa. TemGp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEi cpebl.

ONEKTPOMAarHUTHBIE BONHbI. YC/IOBHS M3MyYeHHA 3JIEKTPOMArHHTHBIX BOJH.
BsaumHas opueHTaLMS BEKTOPOB B 3IEKTPOMATHHTHOI BOJIHE.

CeoiicTBa  3MEKTPOMAarHMTHBIX ~ BOJNH:  OTpakeHHe,  NpeOMIICHHE,
N0/ pH3auMs, HHTepdepeHLms U audpaxuus.

llxana 3nexTpOMardMTHEIX BOMH. TIpHMEHEHHE 3NMEKTPOMArHHTHBIX BOJNH B
TEXHUKE W OBITY.

INpuHuMIE panuoces3X 1 TeleBuaenus. Panuonokanus.

DreKTPOMarHMTHOE 3arpsisHEHHE OKpPYKaloLeii cpepl.

TexHuueckne ycTpolicTBa M NPaKTHYECKOE NPUMEHEHME: MY3bIKAJIbHbIE
HHCTPYMEHTBI, panap, palHONpHEMHHK, TEJIeBU30D, aHTeHHa, Tenedon, CBY-neys,
YIBTPa3BYKOBasA JHAarHOCTHKA B TEXHHKE H MEIHLIMHE.

Hemoncmpayuu.

OBpazoranue ¥ pacnpoCTpaHEHHE TIONEPEYHbIX M IPOAOTBLHBIX BOJTH.

Konebmomeecs Teno Kak HCTOYHMK 3BYKA.

'3aBUCHMOCTE JUTHHBI BOJIHBI OT YaCTOTHI KOJieGaHu.

HaGnoneHue oTpaseHHs W NPENOMIIEHHS MEXaHHYECKHX BOJIH.

Habnronenne unrepdepeninn 1 nudpakuyy MeXaHHYECKUX BOJH.

AKYyCTHYECKHUIT pe3oHaHC.

CpoiicTsa yIbTpa3sByKa U €ro NpHMeHEHHE.

Habmionenne CBA3H IpOMKOCTH 3ByKa M BBICOTH TOHA C aMIUIMTYIOH u
4acToTOH KonebaHHii.

Hccnenosanne CBOHCTB 3/IEKTPOMATHHTHBIX BOJTH: OTPaEHHE, PENOMIEHHE,
NOJIApU3aLMsA, THPpakuus, HHTephepeHus.

O6uapyxenue HHYPAKPaCHOTO U YIbTPadHONETOBOrO H3TyYeHH .

Yuenuueckuii sxcnepumenm, nadopamopisie pabonsl, nPAKMUKyYM.
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Texuuyeckue yCTpOHCTBA M TEXHOJOrHYECKME MNPOLECCH: CIYTHHKOBBIE
NPUEMHHKH, YCKOPUTEIH 3aPAXKEHHBIX YaCTHII.

YueHMYECKUH IKCTePUMEHT, nabopaTopHele paboThl, NPAKTHKYM.

OmnpeneneHue HMNynbca M OHEPrHM  PENATHBHUCTCKMX —wacTHi (1o
toTorpaduaM TPeKOB 3apsLHKEHHBIX YaCTHL B MATHMTHOM MOJIE).

Paznen 7. KBanroBas ¢u3nka.

-Tema 1. KopnyckynapHo-601H0600 0yanusm.

PapHoBecHoe Tennosoe u3nyueHne (M3nydeHHe abCOMOTHO YEPHOTO Tena).
3aKkoH cMmeleHns Buna. I'unoresa [nanka o kpaHTax.

DOTOHBIL. DHEPrHA W UMMYJIbC HOTOHA.

Poroaddext. Onerter A. I'. Cronerosa. 3akoHsl dborosddekra. YpapHeHue
DitnTeiina g dorospdexra. «Kpachas rpanuuar» doroaddexra.

Haenenne cBera (B 4acTHOCTH, [JaBlEHHE CcBeTa Ha abCOMIOTHO
NOIJIOLWIAILY0 W abCoMIOTHO OTpaxaroulyro mnoeepxHocts). Onwrter I1. H.
Jlebenera.

Bonnoeste ceoiictea yactuu. Bonuel ae Bpoitna. [nusa sonusl ae Bpoiina u
pa3Mepbl 00nacTM NOKanM3aUMM  OBWKYyIiedcs dacTuusl KopmyckynspHo-
BOJTHOBO#H AyanusM. Judpakuys 31eKTPOHOB Ha KPHCTAILIAX.,

Cneunduxa nsmepennii B Mukpomupe. COOTHOIUEHHS HeONpenen&HHOCTEH
I'efizenbepra.

Texuudeckue yCTPOHCTBA M TEXHONOTHYECKHE MPOLECCE: CNEKTPOMETP,
dorosnement, GoTONATYMK, TYHHENbHBIH MHKPOCKON, COJIHeuHas Garapes,
CBETOIHO.

Hemoncmpayuu.

DoroaddexT Ha YCTAaHOBKE C LWHKOBOMH TTACTHHOM.

Hccnenosanue 3akoHOB BHewHero poroaddekra.

Hccnenosanue  3aBHCMMOCTH — CONPOTHBIEHHS — NOJYNPOBOIHMKOE — OT
OCBEUIEHHOCTH.

CeerogHon.

Conneunas barapes.

Yuenuueckuii sxcnepumenm, 1abopamopHle pabomsl, RPAKMUKPM.

Hccnenopanue dportopesucropa.

Hsmepenue nocroannoi [nanka Ha ocHOBe HccnenoBanus Gporoaddekra.

Hccnenosanne 3aBUCHMOCTH CHITbI TOKA Y€PE3 CBETOIHOM OT HANPSIKECHHA.

Tema 2. @usuxa amoma.

OmnbITEl MO MCCNENOBaHMIO CTPOeHHst atoma. [InaHerapHas mojens atoma
Pezepdopaa.

Tlocrynarel bopa. Manyyenue u nornoumenne GOTOHOB NpH Mepexoje atoma
C OZTHOTO YPOBHS SHEPrHH Ha IPYToii.

Bunbi cnektpos. CnekTp ypoHe# sHeprun atoma Bonopona.

CrnioHTaHHOE M BBIHYKIEHHOE H3TydeHHe cBeTa. Jlazep.

TexHuyeckne yCTPOHCTBA M TEXHOJIOrMYECKME NPOLECCH: CTEKTPATbHBIN
aHa/u3 (CIEKTPOCKOI), NTa3ep, KBAHTOBLIH KOMILIOTED.

Aemoncmpayuu.

Monene onerta Pezepdopna.

Habmonenue nuHeHyaTeIX criekTpoR.

YCTpOHCTBO M feHCTBHE CuTUMKA MOHH3UPYIOLIMX YaCTHLL

Onpenenenyte UTHHBI BONHBI 1A3EPHOTO HTYYEHHA.

Vuenuueckuii 3xcnepumenm, rabopamopnsie pabonul, NPAKMUKyM.

Habmonenue nuneityatoro cnextpa.

Hccnenoeanue cniexTpa pa3spekeHHOro aTOMapHOTO BONOPONA M H3MEpeHHe
NoCTOsiHHOH Punbepra.

Tema 3. Dusuxa amomitozo A0pa u INEMERMAapHBIX YACHUY,

Hyknonnas momens siupa Ieiizen6epra—teaunenko. 3apsn anpa. Maccogoe
yucno sapa. Mzotonkl.

PannoakrusaocTs. Anbda-pacnan. OneKTpPOHHbIH M TOIHTPOHHEIH Gera-
pacnan. ['aMma-u3nyuenue.

3akoH pajMOAKTMBHOTO pacmaja. PalHOaKTHBHBIE HM3OTONBI B NpPHpOZE.
CBo¥HCTBAa HOHM3MDYIOUIErO HM3MyueHHMs. BIHAHHE PaIMOAKTHBHOCTH HA KHUEBIE
opraHu3mbl. EcrecTeennblii Gon uanyuenus. Jlosumerpus.

OHeprus CBA3M HYKIIOHOB B snpe. SlnepHeie cunbl. ledekT maccl anpa.

AnepHsie peakuuu. [lenenue u cuntes snep. Snepusie peakropsl. IpoGnemsi
YIPABIAEMOrO TEPMOANEPHOTO CHHTe3a. OKOJOTHYECKHE acleKThl pa3BUTHA
ANEPHOH 3HEPreTHKH.

MeTonbl perHCTpaliy i HCC/IEA0BAHUS 3eMEHTAPHBIX YaCTHLI.

DyHnamMeHTaNbHbIE B3aUMOIEHCTBHA. BapHOHBI, ME30HBI M JIENTOHEI.
Ipencrasnenue o Craunaprhoii Moaent. KBapk-TiiiooHHas MOMIENs aTpOHOB.

Pusmka 3a npepenavu CraHnapTHOH Mmonenu. TéMHas Marepus M TéMHas
3HEprus.

EnuncTRO QH3MYECKOil KapTHHLI MHpa.

Texuuueckue ycTpolicTea M TEXHONOTHYECKHE MPOLECCHI: NO3MMETD, KaMepa
Buniecona, spepHBI peakTop, TEpMOSAEpHBIA peakTop, aToMHAas 6Gom6a,
MarHHTHO-pPE30HAHCHAs ToMOrpadus,

VYuenuueckuit sxcnepumenm, nabopamopnsie paéomsi, npakmuxym.

Hcenenosanue Tpekos uacTuy, (1o rotoBsIM Gotorpadusm).

Hcenenosanue panuoakTueHOro JoHa ¢ HCMONB30BAHHEM NO3HMETpA.

Hzyyenue nornoumenus Gera-4acTyi amOMUHHEM.

Pazaen 8. DneMeHTHI ACTPOHOMHH M aCTPOPH3HKH.
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TUIAHUPYEMBIE PE3VIIbTATbl OCBOEHWS ITPOTPAMMGBI 110 ®UIUKE
HA YPOBHE CPEOHEIO OBLUETO OBPA30OBAHUSIIIMYHOCTHBIE
PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIbTATBI

JInunocTHbIE pesynLTaTBI OCBOeHMs yueGHOro mnpeamera «®usmkay
JIOJIZKHBI OTPAKATE TOTOBHOCTD M CNIOCOOHOCTL 00Y4aOILMXCsl pyKOBOACTBOBATECS
chOpMHUPOBaHHOH BHYTPeHHEH MO3HUMEH NHMYHOCTH, CHCTEMOH UEHHOCTHBIX
OpPHEHTALMH, MO3MTHBHBIX BHYTPEHHMX  yOemneHwuii, COOTBETCTBYHOLUHX
TPAAHLHOHHBIM LEHHOCTAM POCCHHCKOrO OOIUECTBA, PaCLIMPEHME JKH3HEHHOIO
ONMBITa W ONBITA NEATESLHOCTH B MPOLECCE PEANN3allMi OCHOBHBIX HATpaBleHHit
BOCIIMTATENHOH AEATENBHOCTH, B TOM YHC/IE B YACTH:

rPamIaHCKOro BOCIMTAHHMS:

 CHOPMHPOBAHHOCTL  IP@KIAHCKOH MNO3MUMM  OOYYAOMIErocs  Kak
AKTHBHOT'O M OTBETCTBEHHOIO WJI€Ha pOCCHiicKoro obLiecTsa;

e TMpHHATHE TPANHMUMOHHBIX OOIIEUENOBEYECKHX TI'YMaHMCTHYECKHX H
JEeMOKPATHYECKHX LIEHHOCTEI;

¢ TOTOBHOCTL BECTH COBMECTHYIO NEATENbHOCTE B MHTEpecaxX rpaXknaHCcKoro
OOlIeCTBa, y4aCTBOBAaTe B CAaMOYNpPABICHMH B  O0Opa3oBaTeLHON
OpraHHM3alKH;

° YMEHHE  B3aHMOJCHCTBOBATE C  COLUMAILHBIMH  MHCTMTYTAMH B
COOTBETCTBHHU C MX QYHKLMAMH H Ha3HAYEHHEM;

e TOTOBHOCTE K FYMaHHTapHOH M BONOHTEPCKOM NEATENbHOCTH.

NATPHOTHYECKOI0 BOCITHTAHHA:

» chopMHPOBAHHOCTE poccuitcKoi IpaK1aHCKOH HIOEHTHYHOCTH,
NaTPHOTH3MA;

* UCHHOCTHOE OTHOLUEHHME K IOCYAapCTBEHHBIM CHMBOJAM, NOCTHKEHHAM
POCCHHACKHX YUEHBIX B 00/IaCTH (HH3HKHM M TEXHHKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

e chOpMHPOBAHHOCTE HPABCTBEHHOIO CO3HAHMSI, STHUECKOTO TIOBENEHHS;

« CNOoCOBHOCTE OLIEHHBATh CHTYALMIO H NIPHHUMATh OCO3HAHHBIE pELICHHA,
OPHEHTHPYACh Ha MOpaNbHO-HPABCTBEHHEIE HOPMBI M LEHHOCTH, B TOM
4uclie B AeATENbHOCTH Y4&HOrO;

= OCO3HaHHE JIHYHOTO BKJIaNa B NIOCTPOEHHE yCTOHYHBOrO By ayLiero.

3CTETHYECKOr 0 BOCIIMTAHHA:

¢ OCTETHYECKOE OTHOLIGHHE K MHDY, BKIIOYAad 3ICTETHKY HAayyHOTo
TBOpPYECTBA, MPHCYLIEro HU3HYECKON Hayke.

TPYAOBOro BOCITHTAHHA:

MHTEpEC K pasfiMuHbIM chepam npodeccHOHANBHON NeTeIbHOCTH, B TOM
UMCNE  CBA3AHHBIM ¢ (M3MKOH M TeXHHKOH, yMeHME COBEpLIATH
0CO3HaHHEIHA BbIOOp Oynyimeli npodeccuy u peanusoBbIBaTh COBCTEEHHBIE
MKH3HEHHBIE TLIaHbI;

TOTOBHOCTE M CNOCOOHOCTE K 0GpA30BAHMIO M CaMOOGPa3OBAHHIO B
06nacTH QU3MKM HA MPOTSKEHHUH BCE JKHIHM.

3KOJIOrH4Y€CKOIro BOCIIMTAHHSA:

CpOPMMPOBAHHOCTE IKOJIOTHYECKOH KyTbTYphI, OCO3HAHHE FIOGATBLHONO
XapaKTepa 3KOJIO0rH4eckHX npobnem;

T7IaHMPOBAaHHE M OCYWECTBICHHE NCHCTBUI B OKpyKalowleid cpene Ha
OCHOBE 3HAHHA LENICH YCTOHYMBOTO Pa3BHTHS YEJIOBEYECTRA;

PaCLIMpeHNe OMNBITa NEATENbHOCTH 3KONOTHYECKOH HanpaBleHHOCTH Ha
OCHOBE MMEIOLIMXCA 3HAHUI N0 dusuke.

LHE€HHOCTH HAYYHOI'0 MO3HAHHA:

ChOPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA QH3NUECKOH Hayku;

OCO3HAHME LEHHOCTH HAYYHOW NEATENLHOCTH, FOTOBHOCTh B MpoLEcce
M3Y4eHUs (M3MKH OCYWIECTBIATE NPOCKTHYIO M HCCIIEIO0BATENBCKYIO
ZeATENbHOCTL MHAMBHIYAJIBHO H B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

TlosHaBaTenbHBIE YHHBepCaILHEIE ydeOHbIe qeiicTBHS
basoBrle oru4yeckue aeiicTeun:

CaMOCTOATENBHO ~ DOPMYNHPOBATh M aKTyalM3HpOBaTh  mpoGremy,
paccMaTpMBaTh €€ BCECTOPOHHE;

ONPEAENATh UENH ACATENBHOCTH, 3a1aBaTh NMApaMeTpsl H KPHUTEPHHM HX
JOCTHKEHHS;

BBIAB/IATE  32KOHOMEPHOCTH M INPOTHBOPEHHs B PaccMaTPHBAEMBIX
bH3HIECKUX ABNEHHUAX;

pa3spabaTblBaTh MaH pelleHHs NPOBNEMbI C YUETOM aHATH3A HMEFOLHXCS
MaTepHalbHLIX U HEMATEPHANLHBIX PECYPCOB;

BHOCHTb KOPPEKTHBH B JEATENBEHOCTh, OLEHMBAaTh COOTBETCTBHE
PE3y/ILTaTOB LENSM, OLEHHBATE PUCKH TIOCIEACTEHI €I TEIBHOCTH;
KOOPAMHMPOBaTE M  BHINOJHATE paboTy B  YCNOBMAX pealsHOro,
BHMPTYaJIbHOrO ¥ KOMOMHHPOBAHHOIO B3aHMOMIEHCTRHS;

Pa3BHBATL KPEATHBHOE MBILLIIEHHUE NIPH PELICHHMH KH3HEHHBIX TPOGIEM.

Bazosbie HCCIe0BATE/ILCKHE JeHCTBUSA:

BNIaIeTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMM TIOHATHAMM H METONAMH
bHu3HYeCKOl HayKu;
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BlaleTh  HaBbIKAMM TO3HABAaTENBHOH  pedIeKCMH Kak  OCO3HAHMSA
COBEPLIAEMBIX NEHCTBHH H MBICIMTENLHLIX TIPOLECCOB, HX Pe3ybTaTOR M
OCHOBaHMIH;

MCNONBE30BaTh NpHEMBI  peeKCHH 10718 OUEHKH CHTYalluu, BbIOOpa
BEPHOI'O pelleHMs;

YMEThL OUEHMBATb PMCKHM M CBOEBPEMEHHO MPHHHMATEH PELIEHHA 1O WX
CHUXKEHH IO,

NIpUHUMATE MOTHBBI M apryMEHTHl APYIHX NPH aHalM3e pe3yJIbTaToB
JEeATENLHOCTH

NPUHUMATE cebs, TOHMMas CBOHM HENOCTATKH H JOCTOMHCTBA,

[IpHHUMATL MOTHEBI M ApTyMEHTBl IOPYIMX [PH aHaNH3€ pPEe3y/IbTATOB
HeATENLHOCTH,

NpH3HABaTh CBOE MPABO M MPABO APYrHX Ha OMIHOKHM.

B npouecce nocTuxeHus NHYHOCTHBIX PE3y/ILTATOB OCBOEHHS TPOTPamMMbl MO
¢usuke 1ns  yposHs cpeasero ofulero o6paszoBaHMs y 0OyyYalOLIHXCH

COBEPIUEHCTBYETCH 3MOLMOHATEHBIH HHTEJIIEKT, Tpeanoaaraomi
ch OpMHPOBAHHOCTE:
e CaMOCO3HAHMA,  BKIIOYAIOLIEr0  CrOCOGHOCTE  NOHMMAaTh  CBOE

SMOLHMOHANBLHOE COCTOSHHE, BUNETh HANPABJIEHHS PA3BHTH COGCTBEHHOI
3MOLHMOHANLHOH cdepbl, ObITL yBEpEHHBIM B cele;

CaMOpEryMpoBaHus, BKIIOYAIOWIEr0 CAMOKOHTPOJb, YMEHHE NPUHMUMATE
OTBETCTBEHHOCTb 3a CBOE MOBENEHHE, CMOCOOHOCTE aNaNTHPOBATHCHA K
SMOLUHOHAJILHBEIM H3MEHEHHAM M NPOABNATH THOKOCTb, GBITH OTKPBITEIM
HOBOMY;

BHYTPEHHEH MOTHBAlMH, BKIIFOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHUIO LieNH
M ycnexy, ONTHMH3M, HHHUMATHBHOCTh, YMEHHE JeiCTBOBATh, MCXOIs U3
CBOMX BO3MOXHOCTEIH;

SMIIATHH, BKIIOYAKWEH CINOCOOHOCTE TOHHMATh  3MOLMOHANBHOE
COCTOSIHHE JPYTHMX, YYMTHIBAT €O IpPH OCYIIECTBIEHHH OOLIEHHS,
CHOCOBHOCTE K COUYBCTBHIO H COMEPEXHBAHHIO,

COUMANBHBIX ~ HABBIKOB, BKIIOYAOWIMX  CHOCOGHOCTh  BBICTPAaMBATH
OTHOIWIEHHA C APYTHMH JIIOIABMH, 3a0OTHTECS, NPOSBISTE HHTEPEC H
paspeliath KOHQIHKTHL.

IMPEIMETHEBIE PE3VJIbTATBI

K xoHuy obyuenua B 10 wiacce npeiMeTHBIE pesyNbTaThl HA YriyGaéHHOM
YPOBHE JIOJKHBI OTpaxkarh ChOPMHPORAHHOCTL Y 00YYaIOIIMXCA YMEHHIA:

[OHHMAaTb  ponb  (M3MKH B  ODKOHOMMYECKOH, TEXHOJIOTMYECKOl,
3KONIOTMYECKOH, COUMANBHOH M 3THYECKOH cepax nesTelbHOCTH
HEJIOBEKA, PONk U MECTO PH3MKHM B COBDEMEHHOI HayuHOi KapTHHE Mupa,
3HAYEHHE ONMCaTelbHOH, CHCTEMATH3MpYIOUIeH, OOBACHUTEILHOH M
TPOTHOCTHYECKOH — QyHKUMH — (U3MYecKOH TEODHH —  MexaHHKH,
MOJEKYNAPHOH (QHU3HKH M TEPMOAHHAMMKH, PoNb (U3MdecKoi TEOPHH B
(opmupoBanny npeacrasnenuii o pusnueckoii KapTHHE MHpa;

pasnuyaTe  YCNOBHA NPHUMEHHMOCTH Mognened (u3uMueckMx Ten w
TIPOLIECCOB  (ABNEHMH): WHEpLMANbHAs CHCTEMa OTCYETa, abCONMIOTHO
TBEPIOE TENO, MarepualbHad TOUKA, PABHOYCKOPEHHOE BHKEHME,
cBofomHoe nanenue, aGCOMIOTHO ynpyras nedopmanus, abcomoTHo
YOpYroe 1 aGCOMOTHO HEYNPYroe CTONKHOBEHMS, MOJENH 1a3a, KUAKOCTH
H TBEPAOTO (KPUCTANNHYECKOr0) TeNa, MAeabHbIN a3, TOYeuHblil 3apsanu,
OITHOPOJIHOE 3JIEKTPHYECKOE MOJIE;

pasnuuath ycnoBus (rpaHuupl, oGNAacTH) NPUMEHMMOCTH (BH3MYECKHX
3aKOHOB, MOHHMMaTh BeeoDUIMI XapakTep (YHIAMEHTANBHBIX 3aKOHOB H
OrpaHH4Y€HHOCTL HCTIONb30BAHHA YaCTHBIX 3aKOHOB;

AHATHM3HPOBATE M OOLACHATL MEXAHMYECKME NpOLECCHl W ABAEHHS,
HCIIONE3YS OCHOBHEBIE MOJIOMKEHHS H 3aKOHBI MEXaHUKH (OTHOCHTETLHOCTE
MEXaHHMECKOTO NIBMKEHHS, (GOPMYNBl KMHEMATHKH paBHOYCKOPEHHOrO
ABWKEHHS, Tpeobpazosanus [anmunes wis cKOPOCTH M mepemelleHwus,
3akoHBl  HbloTOHA, mpHHUMI ~OTHOCHTeNBHOCTH lanwnes, 3akoW
BCCMHPHOTO TATOTECHHSA, 3aKOHbI COXPAHEHHs MMIYJIECA H MEXaHHYECKOi
SHEPruy, CBA3b paboThl CHIBI C M3MEHEHHEM MEXaHMUECKOH SHEprum,
YCTIOBHA ~ paBHOBECHS TBEPIOTO TeNa), MOPH 3TOM HCMOJL3OBATEH
MaTeMaTHYecKoe BHID@KEHHE  3aKOHOB,  YKa3blBaThb yCnoBus
TNPUMEHHMMOCTH (PU3MYECKHX 3AKOHOB: Npeobpasosanmii Ianunes, BTOporo
H TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHMA HMIynbCa M
MEXaHH4ECKOH 3HEPIUH, 3aKOHA BCEMMPHOTO TATOTEHHA; .
aHATM3UPOBATh H OOBACHATE TEMNOBBIE NIPOLECCH] M ABJICHHS, MCIIONE3yS
ochopHbie monoxkeHus MKT M 3akoHbl Monekysnspuodt ¢wuzuku u
TEPMOIMHAMMKH  (CBS3b [JaBNEHMA HIOEANLHOTO Trasa Cco  CcpejHeii
KHHETMYECKOH 3HEprHell TEemIOBOrO IBHMKEHHS M KOHLEHTpauMeil ero
MOJIEKYN, CBA3b TEMICPATYphl BEIUECTBA CO CpegHeil KHHETHYeckoi
SHEprueil TETIOBOro NBIKEHHS €r0 YaCTHII, CBA3b NABIEHHS MICATLHOIO
rasa ¢ KOHUEHTpalMell MONEKyl H ero TeMmmeparypoil, ypaBHeHue
Menneneera—Kianeiipona, nepeblii  3akon TEPMOIMHAMHUKH, 3aKOH
COXpaHEHHs SHEPrHM B TEMJIOBBIX NPOLECCAX), IPU 3TOM HCHONL30BATEH
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TeXHONOrHH IS [OMCKa, NepepalOTKW M MpeIbABNEHMA yueOHOH H
HAYYHO-NOMYJAPHOA MHGOPMALMH, CTPYKTYPHPOBAHHS H HHTEPNPETALHH
WH(pOPMALUMH, TNOMYYEHHOH M3 PANMUHBIX HCTOYHMKOB, KPHTHYECKH
aHallM3UpOBAaTh  MONMydaeMyrw)  WEGOPMALUMIO W OLEHHBATH e
JIOCTOBEPHOCTb KaK Ha OCHOBE HMMEIOLUMXCH 3HAHMI, TaK M HAa OCHOBE
aHaJM3a HCTOYHMKA HHpOpMaLmu;

HPOSIBIATE OpraHH3alHOHHbIE H TIO3HABATEJILHEIE YMEHHs
CaMOCTOATENIEHOTO  NpHOOPETEHMsA  HOBLIX  3HaHMii B mpolecce
BLITIOIHEH s POEKTHEIX H Y4ebHO-HCCeIoBaTENbCKHX paboT;

paboTaTe B TIpYNNe C MCTIONHEHHEM pa3IMYHBIX COLMANBLHBIX pOIeil,
NJIaHHpOBaTh paboTy rPYMMbl, PALMOHANLHO paclpeleNsTh NesTelbHOCTh
B HECTAHAAPTHBIX CHTyalMsAX, aJEKBATHO OLEHHMBATh BKIA] KAXKIOTO H3
YYaCTHHKOB IPYINbI B PELIEHHE PacCMaTpPHBAEMOIl NTpoBneMsI;

NPOSBNATE MOTHBALMIO K Oynyeil npodecCHOHANBHOM NeATeNEHOCTH 1o
CMELHUATEHOCTAM (H3HKO-TEXHHYECKOTO NpoQHs.

K xoHuy ofyuenns B I1 Kracce npenMeTHbIE Pe3ysbTaThi Ha YrIyGIEHHOM
YPOBHE JOJKHbI OTpaXaTh CHOPMUPOBAHHOCTE Y 0OYYAIOMINXCS YMEHHIA:

NOHHMAaTh  pofab  (UIMKM B IKOHOMHYECKOH, TEXHOJOrMYEcKoil,
COLIHANBHOH M 3THYECKOH cdepax NeATeNsHOCTH YeloBeKa, POk M MECTO
(usukn B COBpeMEHHOH Hay4HOW KAPTHHE MMpa, PONb ACTPOHOMHH B
NPaKTHYECKOH  NEATENLHOCTH 4eNoBeka M JajibHEHIIEM HaydHO-
TEXHHYECKOM PA3BMTHH, 3HAYEHHE OMHCATENBbHOH, CHCTeMAaTH3UPYIOLLEH,
OOBACHUTENBHOR M mporHocTHyeckoil dyHkumil dusmyeckoit TEOpUH —
SNEKTPOAMHAMHKH, CNELHaTbHOH TEOPHH OTHOCHTENBHOCTH, KBAHTOBOI
(u3Hkn, pons QuzHUecKol TEOPHH B (HOPMMPOBAHHH MpENCTABIEHMI O
(u3myeckol KapTHHE MHMpa, MECTO (DH3MYECKOH KapTHHBI MHpA B OGLIEM
pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPENCTaBIeHHH O NPUpPOE;
paznu4aTh YCJIOBHS MPUMEHUMOCTH MojJeneidl (H3MYEeCKMX Ten M
MpOUECcCOB  (SIBNEHMIT): OIHOPONHOE 3JIEKTPHYECKOE H  OJHOPOIHOE
MarHHTHOE IOJIfl, FAPMOHHMYECKHE KoNeGaHHs, MaTeMaTHYECKHH MasTHHK,
HOEATbHBIH TPYXHMHHBIA MasTHMK, FAPMOHMYECKHE BOJIHBI, MOEalbHBI
KO1e0aTeNbHEIH KOHTYP, TOHKas JIMH3a, MOJieNeii aToMa, aTOMHOTO SApa |
KBaHTOBOH MOJIENIH CBETA;

paznuyaTh YCJIOBHA (rpaHuiel, OOJACTHM) NPHUMEHHMOCTH (H3MYECKHX
3aKOHOB, MOHMMaTh BCeOOWMH xapakTep (yHIaAMEHTaNbLHBIX 3aKOHOB M
OrPaHHYEHHOCTD HCTIONB30BAHMA YaCTHEIX 3aKOHOR;

AHANHMZHPOBaTh M OOBACHATL NEKTPOMATHHTHEIE TIPOLECCHl M SBJEHHS,
HCTIONIb3Ys. OCHOBHBIC IIOJIOKEHHMS M 3aKOHbI 3NEKTPOJMHAMHKH M
CMeLMaNbHOH  TEOPHM  OTHOCHTENBHOCTH  (3aKOH  COXpaHeHHs

JNEKTPUYECKOTO  3apdna, cWia Awmnepa, cuna JlopeHna, 3akoH
SNICKTPOMArHUTHOH — MHAYKUMM, npaBwio  Jlenua, cBase DJIC
CAMOMHIYKLMH B 3IIEMEHTE 3MeKTPHYECKOH LenM €O  CKOpPOCTBIO
M3MEHEHMA  CHNLl  TOKa,  NOCTYNarhl  CHEUMATBHOH  TEOpHH
OTHOCHTENLHOCTH DHHIITEHHA);

aHAIM3HPOBATL H OOBACHSATL KBAHTOBBIE NPOLECCH 1 SBIEHUA, HCTIOb3Ys
NONOXKEHUsT ~ KBAHTOBOH  u3ukW  (ypaBHeHwe  DJiiHIuTeliHa  ans
dorooddexra, nepesiii M BTOpol  nocTynaThl Bopa, mnpuHuMn
COOTHOIIEHHA Heompenen&HHocTedt efizenGepra, 3akoHbl coXpaHeHHs
3apANOBOTO M MacCOBOrO YHCEN W JHEPTHH B ANEPHBIX PEAKLMAX, 3aKOH
PanHoaKkTHBHOIO pacnaza);

ONHCLIBATh (YH3HYECKHE NpPOLECCH W ABNEHHS, MCIONb3YS BETHYMHBL
HanpDKEHHOCTD 3MEKTPHYECKOTO MOJIA, NOTEHLUMAN 3/IEKTPOCTATHIECKOrO
N07A, Pa3sHOCTh TOTEHUMANIOB, 3NEKTPOIBMKYIIAS CHIA, HHIYKUHA
MarHMTHOIO MONA, MAarHUTHBIH MOTOK, Cuila AMMepa, MHIYKTHBHOCT,
JNEKTPOABHAYIAA CHIA CAMOMHIYKUMM, SHEPrMS MAarHHTHOIO Ions
MPOBOZHHKA C TOKOM, PENSTHBHCTCKME WMIY/IbC, TONHAA JHEprHs,
OHEprus MOKOA CBOGOAHOH 4YACTHIIBI, HEPrHS M HMNYIsC (OTOHA,
MaccoBOE YHCIIO H 3apsil AIpa, SHEPTHA CBA3M AIpa;

OOBACHATE  OCOBEHHOCTH  NpOTEKAHHA  (DM3MYECKHX  SBIICHMIL:
3MEKTPOMArHUTHAS MHAYKLMA, CAMOMH/YKLIMA, PE30HAHC, HHTep(epeHIHs
BONH, JM(PaKuMs, JHMCNIEpCHA, [ONHOE BHYTPEHHEE OTpaKEeHHe,
porosnextpuueckuii sddext (Gorosddexr), ansdha- u Oera-pacnazs! sjep,
raMma-usiy4eHue suep, GHH4eckHe MPUHLMNBI CNEKTPaTbHOTO aHANH3a
1 paboTHI azepa;

ONpeNensiTe HaNpaBlIeHHe WHIYKUMH MarHWTHOTO 10 MPOBOJHHMKA C
TOKOM, CHIBI AMriepa u cunel JlopeHua;

CTPOHTH H300pakeHHe, CO3NABAEMOE ILTIOCKHM 3EPKAJIOM, TOHKOM JIMH30H,
M pacCYHMTHIBATE Er0 XapaKTEePHCTHKHU;

MPHMEHATE OCHOBOMOJNAraloLIMEe ACTPOHOMMYECKHME NOHATHA, TEOPHH H
3aKOHBl  [Ji1  aHanu3a ¥ O0BACHEHMA (M3MYECKHX IIPOLIECCOR,
NPOMCXOIALUMX B 3BE3JaX, B 3BEINHBIX CHCTEMAX, B MEXTAIAKTHYECKOMH
Cpene; JBHKEeHHs HeGecHBIX TeJl, IBONMIOLNMH 3BE31 M BeeneHHoi;
NPOBOOMTE  HCCJIEOBAaHME 3aBHCHMOCTeH (M3MYeCKMX BETHYHH C
MCIIONB30BAHMEM TPAMBIX HM3MEPEHMH, IIDM 3TOM KOHCTPYHPOBAaTh
YCTaHOBKY, (HKCHPORATH pPE3yNLTaThl  MOJNYYEHHOHW 3aBHCHMOCTH
¢usuueckux BenMuHH B BHEEe TpadMKOB C YY4ETOM aBGCOMOTHBIX
NOTPEINIHOCTEH  M3MEpeHMH, JleNaTh  BBIBOABI [0  pe3YNLTATAM
HCCIIeIOBAHHS;
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TEMATHUYECKOE INJIAHHPOBAHME
10 KTACC

4.2 TloCTOAHHBII 31eKTpHHIEcKHi TOK 24
4.3 Toku B pasnu4HbIX cpeaax 6
Hroro no pazneny 54
Pasnen 5. ®M3UYECKHH NPAKTHKYM
5.1 _ DUINHECKNT NPAKTHKYM 16 16
Hroro no pasneny 16
PeaepsHoe Bpems 10
OBILEE KOJIHYECTBO YACOB 10 [IPOTPAMME 170 16

Konuuecrno yacos IneKTPOHHBIE
Ne Hawumenosanme pasnenos u tem (uudppossre)
Kontpoasn | Ipakruuec
n/n HPOrpanMmst Beero obpazoBaTeIbHbIE
bie paGoTnl | Kue paboTni
pecypce
Paszen 1. HAYUHBIA METOJ NO3HAHKSA NPHPO/ILI
1.1 ﬂ HayHpi#i MeTON NO3HAHKA TPHPOIBI 6
Hrore no pasneny 6
Paznen 2. MEXAHHKA
2.1 Kunemaruxa 10 1
22 Hpnamika 10
23 CrarTuka TBEpaoro Tena 5 1
24 3aKOHBI COXPAHEHHA B MEXAHHKE 10 1
35

Hroro no pazneny

Pazgen 3. MOJIEKYJIAPHAA ®H3HKA H TEPMOJUHAMMEKA

3.1 OCHOBbI MOTEKY P HOKHHETHYECKOH TEOpHH 15 1
32 Tepmonunamnka. Teriosbie MAlMHBI 20 1
33 ArperaTHble COCTOAHNA BeulecTsa. Pa3oBbie 14 1
f nepexonsl
49

Hroro no pasneny

Papen 4. DNEKTPOJHHA MUKA

41 _ D IEKTPHUHECKOE Nosie _ 24
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NMOYPOUYHOE ILIAHUPOBAHUE

10 KJIACC
Koanuecrno aacon AnexTpounsie
N Kontpone | HNpaxTuuec i unpponsie
Tema ypoxa s P H3y4eH
w/n Beero Hbie KHe e ofpazoBaTens
pabore: paboT HbI€ pecypesl

Duzuka — pyHIaMeHTANbHAS HayKa O
npupone

HayuHplii MeTON NO3HANKA K METOLBI
HCCNENOBAHUA PHIHYECKHX ABJICHHTT

w

DKCNEPHMEHT 1 TEOPHS B MPOLECCe
no3Hauua npuponel. Habmonenue u
IKCMEPUMEHT B Qu3nke

Crocobbt n3mepenia Guinueckux penHumuH

ABCOMOTHAA M OTHOCHTE/TBHAA NOFPELUHOCTH
M3MEPEHMIT PHIHUECKMX BEAUYHH

Monenuposanue B pusuke. Ponb 1 mecto
(hH3HKN B HOPMHPOBAHIH COBPEMEHHO
HAY4HOIl KAPTHHE! MUPA, B NPAKTHYECKOI
JEATENBHOCTH MOAein

Mexanuueckoe neikenne. Cucrema oTcueta,
OTHOCHTENBHOCTH MEXAHHUECKOTO
newkenna. Tlpamas n o6paTHas 3anaun
MEXAHHKH

Panuyc-BexTop MaTepuansioii Touky, ero
MPOEKUMHK HA OCH KoOpaAHHAT. TpaekTopus.
TMepemewmenne. Cxopocts. Mx npoeximn Ha
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Kownrponstas paboTa no teme "J{unamuka
CraTHxa TBEpaOro Tena”

YpagHnenue Bepryann ana uaeansHoi
KHIOKOCTH

M mny nbe MaTepHanbHONR TOYKH, CHCTEMBI
MaTepHanbHbix Touek. LieHTp mace cuctembl
MaTepHalbHLIX To4ek, Teopema o ABMKeHUH
LI€HTPa Mace

Konrponbhas pabora no teme "3akoub!

33

x?:._uf.:vn CHJIbI H H3IMEHEHHE HMITY 1bCa Tena.
3aKkoH coxpaHeHHs UMNyJIbCa. PeakTHBHOE
JBHXEHNHE

MOMEHT UMMy TbCa MATEPHANBHON TOUKH
Tlpencraenenne 0 COXpaHeHHH MOMEHTa
MMITYJ1BCA B LIEHTPANBHLIX MOJAX

35

Pewenue 3anay

36

Pafora cuitbl Ha MA/IOM M Ha KOHEMHOM
nepemewednn. I'pauueckoe npeacrasnenne
pabore ciabl. MOWHOCTE CHAbE

37

Kunernueckas sneprus. Teopema o6
M3MEHEHUH KHHETHYECKON IHEPTHH
MaTEPHANLHOT TOYKH

38

TloTeHUHANBHBIE H HEMOTEHLIHANILHBIE CHJTBI.
TloreHunansHas sneprus. Bropas
KOCMHYeCKasn CKOpPOCTL

Tperba KoCMHYECKan CKOPOCTh. Caasb
PaGoTLl HENOTEHUMATIBHBIX CHI ©
HM3MEHEHHEM MEXaHHYECKOi IHEPTHH
CHCTeMB! Tell. 3aKOH COXPaHeHH
MEXAHHYECKOI IHEPTHH

40

Y npyrue 1 Heynpyrie CTONKHOBEHHS.

4 COXPAaHEHHA B MeXaHuke"
Pazsurue npencrasnenuii o npupone

42 TennoTu, OcHosHbie nonoxenns MKT.
Huddysua. BpoyHosckoe nsikenne
Crpoenue ra3soobpasHbx, KUIKHX 1

43 TBEP.AbIX Ten. XapaxTep ABHKEHHS U
B3aMMOJIEHCTBHA HaCTHLL BELLECTBA
Macca u pasmeps MOJEKYT (aTOMOB).

44 Konuuecrso sewecrsa [TocTosHuan
Aporanpo

45 Temnepatypa. Tennosoe pasHosecue. Illkana
Lenscua

46 Pewenne 3anau

47 Wneanshbiii ras. ['a308bie 3aKoHz!

8 Ypasnenue Menneneesa-Knaneitpona.
Peuienne 3anay

49 AbconoTHas Temnepatypa. 3akon JlansTona

50 H3onpoueccsl B uneansHoM rase ¢
NOCTOSHHBIM KOJHYECTBOM BELIECTBa

51 T'paduueckoe npencrasnexue HIOMPOLIECCOB:
W30TEpMa, M30X0pa, u3obapa

52 OcnosHoe ypasienne MKT

53 Pewenue 3anay

54 Ces3b abcomoTHOH TeMnepaTypel
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