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YacTtHoe obuweobpasosaTtensHoe yupexaeHme
«ObpasosaTenbHbii komnneke «Touka Byaywero»

TOMKA BYAYWErD

MosichurenbHas sanmcka

Pabouas nporpamma yuebHoro npeameta «dusmka (6asosbiit yposens) ans 10-11 knaccos (ganee —
Pabouasi nporpamma) sensietcs coctasHon 4actblo OCHOBHOM 0BPA30BATENBHOM MPOTPAMMBI CPEAHEro
obuero obpa3oBaHMS, YTBEPXAEHHON PELLEHNEM NEAArOrMYECKOro COBETA TEKYLLEro y4ebHoro roaa.

Mporpamma yuyebHoro npeameta, «Pusnka» (6asoswit yposeHb) paspaboTaHa HA OCHOBE
tpeboeanmuit PO, PIOC k pesynbTATAM OCBOEHMS OCHOBHOM 0BPA30BATENLHON MPOrPAMMSI.

Lenbio obyuerns DPusuka ssnsetcs, ¢OPMUPOBAHME ECTECTBEHHO-HAYYHOW KAPTMHBI  MMpPQ
obyuatouptxcs 10-11 knaccos npu obyueHnn ux ¢usnmke Ha HA3OBOM YpPOBHE HA OCHOBE CUCTEMHO-
AESTENbHOCTHOTO NOAXOAQ;

MepropMyYHOCTL U MOPSAOK TEKYLIEro KOHTPOAsS M MPOMEXYTOYHOW aTTECTAUMM ObyualoWMXCs Mo
yuebHOMY npeameTy, Kypcy, yd4ebHOMy mopgynio onucaHbl B [lofOXeHMM O CUCTEME OLEHMBAHMS
obpasoBatenbHbiX  pe3ynsTatoB  obywatowmxcs  YactHoro  obuweobpasoBATENbHOTO  yupexmaeHus
«ObpasosatenbHbi KoMmneke «Touka ByayLiero».

Onucanune mecta yuebHoro npeamerta, kypca B yuebHom nnave OK Tb
1. Tepuog obyueHms.
2. HepenbHoe 1 ropoBoe KONMYECTBO HACOB!

Fon obyuenus Konuuecteo yacoe B Konunuecreo yuebHbix Bcero yacos 3a
Hepenio Hepernb y4ebHbIl rog,
1 2 34 68
2 2 34 68

MepeueHb OCHOBHOM yuebHOM nuTepaTyphl, yuebHo-meToanueckmx matepuanoe u DOP (LLOP) ans neparora.
1. [4. Msiknwes, b. b. Byxosues, H. H. Cotckuit @uapka 10 kn. Pusuka 10 knacc. basoseii 1 yrnybneHHbiit
yposeHsb. YuebHuk. Mocksa. MNMpoceewenne, 2020
2. [.9. Makuwes, b.b. Byxoeues, B.M. HYapyrin @Pusamka 11 knacc. basossiit 1 yrnybneHHbiin yposeHs.
YuebHuk. Mocksa. MNpoceewenune. 2020
3. A.T. Peimkesmny. ChopHuk 3anay no duamke. Mockea, Opoda, 2005 - 2019 .

4. C6ophuk 3apau no dpuamnke ans 9—11 knaccos. Coctaeutens . H. Crenanosa. M.: «[MpocseleHue»,
1996 .
5. tO. A. Caypos. Puauka. MNoypounsie paszpabotku. 10 knacc. MNocobue ans obweobpasosarensHbix

oprauuaaumii. Mockea. MNpoceewenune. 2015
6. tO. A. Caypos. Pusmka. MoypouHsie paspabotku. 11 knacc. Mocobue anst obueobpasosaTenbHbix
opraHnaaumit. basosbii U yrnybnenHbiit yposerb. Mocksa. MNMpoceewenne. 2017 .
7. C. M. Aupproweukun, A. C. Cnyxaesckuit. Puspka. «KoHcTpykTOp» CAOMOCTOSITENBHBIX M KOHTPOSBHBIX
pabor. 10-11 knacci.
8. Hukudopos I. T. Mayuenne dusmku Ha ocHose HayuHoro metoaa nosHawnus. 7 knacc / I. . Hukudopos,
2021. - URL: https://ro.litres.ru/gennadiy-
nikiforov/izuchenie-fiziki-na-osnove-nauchnogo-metoda-po-63754106/. - Pexwum poctyna: ans

A. Mentun, I. Monoea. — Mockea: MNpoceelerue,

3QPEerMcTpUPOBAHHbIX MOMb30OBATENEH.
MepeyeHb ocHOBHOM yuebHOM n1TepaTypsl, yuebHo-metoanueckux matepuanos u SOP (LIOP) ans
obyuaiowmxcs.

1. [.9. Makuwes, b. b. byxosues, H.H. Cotckuit Puanka 10 kn. Pusmka 10 knacc. Basosbii 1 yrnybneHHbiit
yposeHs. YuebHuk. Mocksa. MNMpoceewenne, 2020 r.

2. [.4. Makuwes, b.b. Byxosues, B.M. HYapyrn @Pusmka 11 knacc. basossiit 1 yrnybneHHbiin yposeHs.
YuebHuk. Mocksa. MNpoceewenune. 2020 r.

3. AT, Peimkesmny. ChopHuk 3agay no duamke. Mockea, Opoda, 2005 - 2019 .

4. C6opHuk 3apay no ¢pusmnke ans 9-11 knaccos. Coctaeutens . H. Crenanosa. M.: «[TpocselueHmes,
1996 .
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YactHoe oblieobpasosaTenbHoe yupexaeHue

. A «ObpasosatenbHbii komnnekc «Touka byayLero»
Konechukos B. A. EFr3-2022. ®usmka. Pewenme sagay /B. A. Konechukos. — Mocksa: Dkemo, 2021. -
URL: https:/ /ro.litres.ru/v-a-kolesnikov/ege-2022-fizika-reshenie-zadach-6 5937029 /. — Pexum
AOCTYNQ: ANsi 30PErNCTPUPOBAHHBIX MONb3OBATENEH.

MepeyeHb OcHOBHOM yuebHOM n1TepaTypsl, yuebHo-meToanueckux matepuanos u DOP (LLOP) ana popureneii.
Fopnosa J1. A. 3aHumaTenbHble BHeypouHble meponpusTus no ¢usmke. 7—11 knaccel / J1. A. Topnosa. —
Mockea: Mutepmeanatop, 2021. - URL: https://ro.litres.ru/l-a-gorlova/zanimatelnye-vneurochnye-
meropriyatiya-po-fizike-7-11-64803271/. — Pexum goctyna: ans 3aperMcTpUpOBAHHbIX MONb30BATENEN.

) Baxuuna C. B. OI'D. Pusmka. Anroputmsl BeinonHeHus Tvnosbix sapanuit / C. B. Baxuuua. — Mockea:

dkemo, 2021. - URL:  https://ro.litres.ru/s-v-vahnina/oge-fizika-algoritmy-vypolneniya-tipovyh-zadaniy-

65923786/ — Pexum poctyna: ans 3aperMcTpUpOBAHHbIX MONb30BATENE.
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Paspen 1. CopepxaHue yyebHoro npeameta ¢ yuétom paboyeit Nporpammbl BOCIUTAHMS

10 knacc

Pasnensbl, TeMbl

ConepxaHue yyebHoM TeMbl (amMpakTMyeckue
eanHULBI)

XapakrepucTka TexHonorun
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMKU 06pasoBaTenbHbIMU
noTpebHoCTAMM

10 knacc

Paszpen 1.

Tema 1 Pusuka wu
MeTofbl  HAYYHOro
NO3HAHMS

Pusunka — Hayka o npupoge. HayuHbie meTogpl
NO3HAHWS OKPYXAIOLLEro MMpa.

Ponb 3kcnepumeHTa M Teopuu B npouecce
NO3HAHMSI NPUPOALI. DKCNEPUMEHT B PU3HMKe.
MogenuposaHne  dusmuecknx  sBneHUt K
npoueccos. Hayunble runotess.. Pusnyeckne
30KOHbl U TeopuMu. [paHMUbl NPUMEHUMOCTH
bU3MYeCcKMX 30KOHOB.

[NpuHUMN cooTBETCTBMS.

Ponb # Mecto ¢usnkn B  HOPMMPOBAHMM
COBPEMEHHOW HAYYHOM KAPTUHbI MMpPa, B
NPAKTUYECKOM AEATENbHOCTM NIOAEN.
HemoHcTpaumm:

AHanoroeble M unbpoBble  U3MEPUTENbHbIE
NpMBOPbI, KOMMBIOTEPHbIE AATYUKH.

Mponepestnyeckas pabota
[pynnosas pabota
MuomemayansHas pabota
MtorokpatHoe nostopeHue

Paspen 2. Mexanuka
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Tema 1. Kunemartuka

OTHOCHTENBHOCTD
Cucrtema otcuéra.

MexaHuueckoe OBUXEHUe.
MEXAHNYECKOIo ABUXEHMUA.

TpaekTopus.
MepemelueHne, ckopocTb (cpepHsisi CKOpPOCT,
MFHOBEHHQaS CKOPOCTB) " yckopeHue

MATEPUANBHON TOYKM, MX MPOEKUMM HA OCH
cuctembl koopanHat. CrnoxeHue nepemeLLeHnit 1
CNOXEHWe CKOPOCTEMN.

PasHomepHoe U PABHOYCKOpPEHHOe
NPsIMONIMHENHO. ABMXEHME. [padumku
30BMCMMOCTM KOOPAMHAT, CKOPOCTH, YCKOPEHMS,
NyTM U NepeMELLEHUS MATEPUANBHON TOYKM OT
BPEMEHMU.

CeobogHoe napeHne. Yckopenne cBobogHOro
nageHus.

KpueonuHeitHoe OBUXEHMUeE. Heuxenne
MATEPUANBHOM  TOYKM MO  OKPYXHOCTU  C
NOCTOSIHHOM MO MOAYMIO CKOPOCTbiO. Yrnosas
CKOPOCTb, JIMHENHOs ckopocTb. [lepuop M
yactota obpawenus. LeHtpoctpemutensHoe
yCKOpeHHe.

TexHuyeckne yCTPOWCTBA M  MPAKTUYECKOE
nPUMeHeHue: CMMAOMETP, ABMXEHME CHOPSAOB,
LEMHbIE U PEMEHHbIE NEPEAAYM.

NemoHctpauun:  Mopenb  cucTeMbl  OTCUéTa,
UANIOCTPALMS  KMHEMATMYECKMX  XAPAKTEPUCTHK
ABUXEHMS.

MpeobpasosaHme ABMXKEHMIT C UCMIONb3OBAHUEM
MPOCTbIX MEXAHWU3MOB.

MageHne Ten B BO3AyXE M B PA3PEXEHHOM
MPOCTPAHCTBE.

HabniopeHue apuxerus tena, GpolueHHoro noa
YITIOM K TOPU3OHTY U FOPU3OHTASILHO.
N3mepeHue yckopeHusi cBOBOAHOTO nageHms.
Hanpaenenne ckopoct npu  OBMXEHMM MO
OKPYXHOCTH.

YueHunueckui
pabortsi:
M3yyeHne HepaBHOMEPHOTO ABMXEHMS C LENbIO
onpeneneHnss MrHOBEHHOM CKOPOCTHM.
MccnepoBaHMe COOTHOLWIEHMS MeEXAY NyTIMM,
NPOMAEHHBIMM TEIOM 3Q MOCNEAOBATENbHbIE

3KCMEPUMEHT, NabopaTopHbie

PaBHble NPOMEXYTKM BPEeMeHM npu
PABHOYCKOPEHHOM  [IBUXEHWM C  HAYQNBHOM
CKOPOCTbIO, PABHOM HYMIO

M3ydeHne OBMXEHMS  LIAPUKA B BA3KOA
XMUOKOCTH.

NsyuyeHne  peuxeHus Tena,  BpolueHHOro

FTOPM30OHTANIbHO.

Mcnonb3osaHme nprémos
KOPPEKLMOHHOM MEAArorMk1 Ha
YyPOKaX:

* HarnsgHble onopsl B
obyueHuu;

* QNrOPWUTMbI, CXEMbl,
WAbnoHsI;

* nostanHoe ¢$OPMUPOBAHME

YMCTBEHHbIX AeMCTBUM;

* onepexatwollee
KOHCYNIbTUPOBAHME MO TPYAHbIM
TEMOM, T. €. NPONeaeBTUKA;

* obecneyeHne

obyuatowemycs  ycnexa B
AOCTYMHBIX emy BMAAX
AEeATENbHOCTH
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Pasnensbl, TeMbl

CopepxaHue yuebHoil TeMbl (ampakTMyeckue

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢

emnHyL) ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM
MpuHumn otHocutensHoctn [anunes. [lepewit | Micnonbsosaxue npUEMOB
Tema 2. AuHamuka -

3akoH HblotoHa. WMHepumanbHble  CUCTEMBbI | KOPPEKLMOHHOM MEAArormki Ha
OoTcuéTa. YPOKax:
Macca tena. Cuna. lMpuHuun cynepnosuumu | ® HarnsgHsle onopsl B
cun. Bropoi sakoH HetoToHa ans matepuansHoit | obyyeruy;
ToukM.  Tpetmit  3akoH  HbloToHa — ans | ® anroputmbl, CXEMbl,
MATEPUANbHBIX TOYEK. WwabnoHbI;

3akoH BcemMMpHoro TaroteHusi. Cuna TaxecTu.
MNepBas KocMMYecKasi CKOPOCTb.

Cuna ynpyroctn. 3akoH 'yka. Bec tena.
Tpenne. Buapl Tpenus (nokos, ckonbxeHus,
kauenus). Cuna Tpenuns. Cyxoe tpenue. Cuna
TPEHWUS| CKOMbXEHMS M CHUNA TPEHWUS MOKOS.
Kospduument Ttpenus. Cuna conpotmenexus
NPM ABUXEHWM TENA B XMAKOCTU MK rase.
MocTynatensHoe M BpalaTensHoe ABUXEHME
abconoTHo TBEPAOroO TeNa.

MomeHT cunbl OTHOCHTENBHO OCKM BPALLEHMS.
[neyo cunbl. Ycnoeus pasHoBecus TBEPAOroO
Tena.

TexHuyeckne yctpoictea U
npUMeHeHue: NOALIMIHMKM,
MCKYCCTBEHHbIX CMYTHMUKOB.

npakTUyeckoe
OBMXEHUE

HemoHcTpauum.

flBneHne uHepumm.

CpaBHeHKe Macc, B3AMMOAEHCTBYIOLIMX TEN.
Bropoit 3akoH HbtoToHa.

N3mepeHue cun.

Cnoxetnue cun.

30BUCHMOCTb CHUIbl YNIPYTOCTH OT AehOPMaLMM.
Heeecomocts. Bec Tena npu yckopeHHOM
noabéme U NAAEHUM.

CpaBHeHMe cun TpeHMs MOKOS, KAYEHUs M
CKOMbXEHMS.
Ycnosus pasHoBecus TBépAoro Tena. Buabl
paBHOBECHS.
YueHuyeckuit  3KCNepUMeHT,  NabopaTtopHbie
pabotsl  M3yueHne m@BuMxeHus bBpycka no

HOAKNOHHOM MAOCKOCTH.

MccneposaHue 30BMCMMOCTM CUMAl YNPYTOCTH,
BO3HMKAIOWMX B MNPYXMHE M  PE3MHOBOM
obpasue, ot ux gedopmaumm.

WMceneposaHue ycnoBuit pasHOBECUs TBEPAOTO
Tena, MMEeIOLLLEro OCb BPALLEHMS.

* nostanHoe ¢opMUpOBaHME
YMCTBEHHbIX JeMCTBUMK;

* onepexatoLiee
KOHCYNbTMPOBAHME NO TPYAHbIM
TEMAM, T. €. NPONeaeBTUKQ;

* obecneyeHrne

obyuatowemycs  ycnexa B
AOCTYMHBIX emy BMAAX
AEeATENbHOCTH
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Pasnensbl, TeMbl

CopepxaHue yuebHoil TeMbl (ampakTMyeckue

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢

emnHyL) ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM
Tqu 3. 3aKoHs! MMI’IYJ'IbC MGTepMGHbHOl:i TOYKH (TeJ'ICI), CUCTEMDI | e BplgeneHne CYLLECTBEHHbIX
MaTepUanbHbIX TO4eK. MMI‘IYI‘IbC Cunbl n npu3HakKoBs U3ydYdembix
COXpaHeHus B M3MEHEHME MMMYNbCA Tend. 3aKOH COXPAHEHUS |  sBREHMI (ymenwe
MexaHuke umnynsca. PeakTueHoe fenxeHue. QHQNU3MPOBAT;
Pabora cunbl. MowHocTts cunbi. ® BbIIENSTH [ABHOE B
KuHeTnueckas sHeprusi  MATEPUANBHOW TOYKM. | warepuane);
Teopema 06 M3MEHEHNM KUHETUYECKOM SHEPTUM. eonopa  Ha  oBbeKTHBHbIE
MNoTeHumanbHas  3Heprus. HOT?HLI,VICIJ’IbHOSl BHYTpEHHME cBsian,
SHeprus ynpyro nepopMUPOBAHHOM MPYXKMHBI. comepxaHme M3yuaEemoro
MoTeHupansHas  sHeprus  Tena  B6iM3M matepuana (s PaMKAX
MOBEPXHOCTH Semu. npeaMeTa M HeCKONbKMX
MNoTeHuManNbHbIE WM HEMOTEHUMANbHLIE  CMIIbI. npeameTos);
Ceasb  paboTbl  HeMoTeHUMANbHbIX  cun  C | 6
- cobniopeHne B onpepeneHum
M3MEHEHMEM MEXTHWYECKOW SHEPTUM CHCTEMB | o . U3YHABMOTO
Ten. 3aKOH COXPAHEHWSI MEXAHUYECKOW SHEPTUM.
martepuana NPUHLMMOB
Ynpyrue v Heynpyrme CTONKHOBEHMS. HEOBXOMUMOCTH y
TexHuueckne yCTpOMCTBA M  NPAKTMYECKOE .
. . - | RmoctatouHocTy;
NnPUMeHeHWe: BOAOMET, KOMEP, MPYXMHHbIA
nUCToneT, ABUXEHME PAKET.
HemoHcTpauum
30KOH COXPAHEHMS UMMYNbCA.
PeaktnBHOE ABMXEHME.
MNepexon NOTEHLMANbHOM SHEprum B
KMHeTU4ecKyto M obpaTHo.
YUeHUYECKHit  SKCMEPUMEHT,  nabopaTtopHsble
paborsi
N3yueHne abconioTHO Heynpyroro ymapa ¢
MOMOLILIO  ABYX  OAMHOKOBbIX  HMUTAHbIX
MOSTHMKOB.
Wccnepoeanne  ceasn  paboTbl  cumbl
M3MEHEHWEM MEXOHMYECKOW SHEPrMM Tena Ha
npUMepe PacTsXeHUs Pe3MHOBOrO XryTa
OcHoBgHble NONOXEHMs MonekynspHo- | Mcnonb3oeaHue nprémos
Pasnen 3. KMHETUYECKOM  TEOPMM M WX  OMbITHOE | KOPPEKLUMOHHOM MeAarormku Ha
Monekynsapras obocHoBaHME. BpoyHoeckoe ABMXEHME. | YPOKaX:
bu3smka u Hnodysus. Xapaktep ABMXEHMS mie HarnsgHble  onopel B
TepMOAMHAMMKA B3AMMOAENCTBMS 4acCTUL, Belwectsa. Mopenu | obyyenuy;
Tema 1. OcHoBbl CTPOEHMUS rA30B, XMAOKOCTEM M TBEPAbLIX Ten M | ® QNrOPMUTMBI, CXEMbl,
MONEKyNAPHO- obbsiCHEHME CBOWCTB BELLECTBA HO OCHOBE 3TUX | LWABMOHSI;
KMHeTUuYeckoi Teopun | Modeneid.  Macca M pasmepsl  monekyn. | nosTanHoe
Konuuectso Bewectsa. MNoctosiHHas ABoraapo. | $OpMUPOBAHME  YMCTBEHHBIX
Tennosoe pasHoBecue. Temnepatypa M eé | AeMCTBUIA;
namepenue. LLikana remnepatyp Lenscus. . onepexatollee

Mogen,  upeansHoro  rasa.  OcHOBHOe | KOHCYNLTUPOBAHME MO TPYAHbLIM
YPOBHEHWE MOMNEKYNSPHO-KMHETUYECKOM TEOPUM | TEMAM, T. €. NPONEAEBTUKA;
ngeansHoro rasa. AbBcomoTHas Temnepatypa | © obecneyexne

KOK Mepa CpegHer KMHETUYEeCKOM 3SHepruu | obyyaiowemycs — ycnexa B
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Pasnensbl, TeMbl

CopepxaHue yuebHoil TeMbl (ampakTMyeckue

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢

emnHyL) ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM
TENNOBOrO  fBMXeHus 4actvy rasa. Llkana | goctynHbix emy BMAOX
Temnepatyp KenbBuHa. [Q30Bble  3QKOHbI. | AEATENBHOCTH

YpasreHne Menpeneesa—-KnanernpoHa. 3akoH
HanbtoHa. M3onpouecch B MaeansHoM rase c
NOCTOSIHHBIM KOJIM4EeCTBOM BELLeCTBA.
[paduyeckoe npeacTaBneHne M3OMNPOLECCOB!
nsoTepma, nsoxopa, nsobapa.

TexHuueckne yCTPOMCTBA M  NPAKTMYECKOE
NPUMeHeHWe: TepMoMeTp, Bapomertp.

HemoHcTpauum

OnbiTbl, AOKA3bIBAIOLME AMCKPETHOE CTPOEHME
BelwecTsd, poTorpapum MoneKkyn OpraHMyeckmux
COEIMHEHUN.

OnbiTbl No A dy3uM XMAKOCTEN U FA30B.
Mogenb 6poyHoBCKOro ABMXEHMS.

Mogenb onbita LtepHa.

OnbiTbl,  [OKA3bIBAIOWME  CyLLECTBOBAHME
MEXMOJEKYISIPHOTO B3AMMOAENCTBUS.

Mogens, unnioctpupytowas npupoay AdBREHMS
ra3a Ha CTEHKM COCyAa.

OnbiTbl, UINIOCTPHUPYIOLME ypaBHEHHe
COCTOsIHUS naeanbHoro rasa, Msonpoueccsl.

YyeHMYeckUM  3KCNepUMEHT, nabopaTopHbie
paboTbl

OnpepeneHne Macchl BO3Qyxd B KIOCCHOM
KOMHOTE HOA OCHOBE W3MEpeHWH obbéma

KOMHQTbI, JOBJIEHMS M TEMNepPATypbl BO3AYyXA B
Hen.

NcenepgoeaHne 30BUCMMOCTH mexay
NApAMETPAMM COCTOSIHMS PA3PEXEHHOTO rasa.

Paspen 3.
Monexynspras
du3mnka 2
TEPMOAMHAMMKA
Tema 2. OcHossl
TEPMOANHAMMKM

TepmoguHammyeckas cucTema. BHyTpeHHsis
SHEPruMs TEPMOAMHOMMYECKOW  CMCTEMbI U
cnocobbl eé nameHenus. Konnyectso tennotsl u
pabota. BHyTpeHHsis 3Heprus OAHOATOMHOrO
upeansHoro rasa. Bupe  Tennonepepaum:
TENNONPOBOAHOCTb,  KOHBEKLMS,  M3Ny4eHMe.
YaensHas TennoémkocTs eeutectea. Konuyectso
TEennoThl Npu Tennonepeaaye.

MoHstme 06 agmabatHom npouecce. [lepsbiit
30KOH TepmoauHamuku. [MprmereHne nepsoro
30KOHO TEPMOAMHOMMKM K  M3OMPOLECCAM.
lpaduueckas uHTEPNpPETALMS PABOTL ra3a.
Bropoit sakoH TepmoguHammku. Heobpatumocts
npoL,eccoBs B NpMpoge.

Tennoeble  mawwuHbl.  [lpuHuMnbl  AeicTBUs
TennoBsbiX MawuH. [Mpeobpasosarus sHepruu B
TennosbiXx mMawuHax. KoapdurumeHt nonesHoro

*  aKTMBM3AUMSA
NO3HABATENbHOMN AEATENbHOCTH;
* obecneyeHne  IMYHOCTHO-
OPMEHTUPOBAHHOTO  OBYyYeHus
(yuer MHAMBUAY QNbHbBIX
ocobeHHOCTel obyyatowmxcs ¢
3MP);

® NPOKTMKO-

OPMEHTUPOBAHHAS
HQMPOBAEHHOCTb yyebHoro
npouecca;

* cBa3b NPEeAMETHOro
COLEPXAHMS C XMU3HBIO;

* NPOEKTUPOBAHME
XM3HEHHbIX KOMMEeTeHLUMH
obyuatowerocs;
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Pasnensbl, TeMbl

CopnepxaHue yyebHoM TeMbl (aMpakTMueckue
eanHULBI)

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

AencTBKs Tennosoi mawuHel. Linkn KapHo u ero
ko3 PuumeHT nonesHoro AENCTBMS.
Dkonornyeckue npobrembl TEMNNOIHEPTETUKM.
TexHuyeckme yCTPOWCTBA M MPAKTUYECKOE
NPUMEHEHWE: ABUIATENb BHYTPEHHETO CrOPAHMS,
BbITOBOM XONOAMNBHMUK, KOHAULMOHEP.
HemoncTpauum

M3MmeHeHMe BHYTpPEHHeH 3SHepruu Tena npu
cosepLueHnn paboTbl: BLINET NPODBKM 13 ByTbinKM
NOA OEHCTBMEM CXKATOro BO3AYXd, HArPEeBAHME
3$pu1pa B NATYyHHOM TpybKe NyTém TpeHus (Buaeo
AeMOHCTpauMs).

N 3ameHeHwne BHYTpeHHel aHeprum (Temnepatypbi)
TENa npu Tennonepeapaye.

OnbIT N0 aaMabaTHOMy pPaCLIMPEHUIO BO3AYXA
(onbIT € BO3AYLIHBIM OrHKUBOM).

Mogenu  naposoit  TypbuHbl,  pBuraTtens
BHYTPEHHErO CrOPAHMS, PEAKTUBHOIO ABUIATENS.

* BK/IOYEHME BCEro KAcca B
COBMECTHYIO [€eSTeNbHOCTb MO
OKQA3QHWIO MOMOLLM APYT APYTY;
* npuBneveHne

AOMOSHUTENbHBIX pecypcos
(cneunanbHas  MHAMBMAYANbHAS
MOMOLLb, obcTaHOBKQ,
obopygpoBaHue, apyrve

BCMoMorartenbHble CpeacTesa ) .

YuyeHndyecknit  SKCnepuMeHT, nabopaTtopHbie

pabotsl M3mepeHue yaenbHOM TEMNOEMKOCTH.
Paspen 3. | MapoobpasosaHue " KOHAeHCAUMs. | ® QaKTUBM3ALMS
MonekynsipHas Mcnapenne un  kuneHne. ABCOMIOTHAS M | MO3HABATENHOM AESTENbHOCTH;
busmka M | OTHOCHTENbHAS BNGXKHOCTb BO3Ayxa. | * obecrieyeHne  NIMYHOCTHO-
TEPMOAMHAMMKA Hacelwernbin  nap.  Y@enbHas  Tennota | OPUEHTMPOBAHHOMO  0By4eHus
Tema 3. ArperatHble | napoobpasosaHus. 3aBMCUMOCTb TeMnepaTypsl | (yuer MHAMBUAY QTbHBIX

COCTOSIHMS
selwectsa. Pasosble
nepexofpl

KMMNEHMUs OT AABNEHMS.
Teépnoe Teno. Kpucrannuueckne n amopdHele

Tena. AHM3OTPOMMS  CBOWCTB  KPUCTANNOB.
Xupkue kpuctannsl. CoBpeMeHHble MATEPUANI.
MNnasneHne u  kpuctanmsaums. YaenbHas
Tennota nnaenexus. Cybammaupms.

YpasHeHue Tennosoro banawca.

TexHuueckMe yCTPOWCTBA M  MpPAKTUYECKOE
NPMMEHEHME:  TUIPOMETP U NCUXPOMETP,
KANopuMeTp, TEXHONOMUM nony4yeHus
COBPEMEHHbIX MATEPMANOB, B TOM u4MCne

HAHoOMATepManos, 1 HAHOTEXHONOINU.

HemoHcTpauum

CBOWMCTBA HACBILLEHHbIX NAPOB.

Kunenne npu noHMXeHHOM AABREHMM.
Cnocobbl 3MepeHus BIAXKHOCTH.

Habniopenne  HarpeBaHus M MnaBneHus
KpUCTannmMyeckoro Bellectsa. [lemMoHcTpauums
KPUCTAnnoB.

YueHuueckuit  akcrepuMeHT, nabopatopHbie
paboTsl M3MepeHme OTHOCUTENLHOM BICAXKHOCTH
BO34yXa.

ocobeHHocTel obyyatowmxes ¢
3MP);

® NPAKTUKO-OPUEHTUPOBAHHAS

HOMPABNEHHOCTb y4ebHoro
npouecca;
* CBA3b npeaMeTHOro

COLEPXAHMS C KM3HBIO;
* NPOEKTUPOBAHME XMIHEHHbIX
KOMMeTeHUM obyyaroLerocs;
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Pasnensbl, TeMbl

CopepxaHue yuebHoil TeMbl (ampakTMyeckue

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢

emnHyL) ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

Pazgen 4. | Dnextpusaums Ten. InekTpuyeckni 3apsa. [1Ba | akTMBM3AUMS  NMO3HOBATENbHOM
INeKTPOANHAMMKA BMAO 3NEKTPUYECKMX 3apsaoB. [1poBOAHMKM, | AesTEenbHOCTH;
Tema 1. | BManekTpUKM M MONYNPOBOAHMKM. 3OKOH | ® obecneyeHne  JIMYHOCTHO-
DNeKTPOCTATUKA COXPOHEHMs SNEeKTPMYECKOro 3apsad. OPMEHTUPOBAHHOMO  OBYYeHMUs

Bsaumopencrene 3apsgos. 3akon Kynowa. | (yuer MHOMBUAY QTbHBIX

ToueuHbin 3NeKTPUYECKHit 3apsip. | ocobeHnHocTel obyuyatowmxcs ¢

SnekTpuueckoe none. Hanpaxénnocts | 3MP);

anektpuyeckoro nons. MNpuHumMn cynepnosuumun | ®  NpakTUKo-

anekTpuyeckmx nonei. JIMHUM HANPSXKEHHOCTU | OPUEHTUPOBAHHAS

3M1eKTPMYECKOro nosns. HOMPOBNEHHOCTb yuebHoro

Pabota cun  anekTpocTaTMYeckoro  nons. | Npouecca;

MNoTexuman. PasHocTb MOTEHLMANOB. | ® CBSI3b NPeAMETHOro

MNpoBoaHMKH " ANSEKTPUKM B | COAEPXAHMS C XM3HbIO;

anekTpocTatnyeckom none. [uanekTpuyeckas | ® nNpoeKTMpOBAHME

NPOHULAEMOCTb. XMU3HEHHbIX KOMMeTEHLMM

SneKTPOEMKOCTb. Kongencarop. | obyuatowerocs;

ONeKTPOEMKOCTb  MNOCKOTO  KOHAEHCATOpPA.

SHeprus 3apPsXKEHHOTO KOHAEHCATOPA.

TexHuueckne yCTPOMCTBA M MpPAKTUYECKOE

NnPUMEHeHWe:  BMEKTPOCKOM,  3NEeKTPOMETP,

SNEKTPOCTATUYECKAS  3AWMTA,  3A3emieHue

snekTponprbopos, KOHAeHcaTop,

KOMMPOBAQNbHbLIM ANNAPAT, CTPYMHbIM NPUHTEP.

TemoHncTpaumnm

Ycrpoiicteo Z NpPMHUMN AENCTBUS

3M1eKTpoMeTpa.

B3auMopeiicTBMe HONEKTPU3OBAHHBIX TEN.

SneKTpUYECKoe nomne 3apPsKEeHHbIX TeN.

[NpoBOAHMKM B SNEKTPOCTATUYECKOM MONe.

SNeKTPOCTATMYECKAS 3ALUMTA.

[IM3neKTprKM B 3MEeKTPOCTATUYECKOM Mofe.

3dBMCMMOCTb  3NEKTPOEMKOCTM  MIIOCKOro

KOHOEeHCATOpa  OT  MAOWOAM  MAACTHH,

PACCTOSIHWAS MEXAY HUMM M AM3NEKTPUYECKOM

NPOHMLIAEMOCTM.

SHeprus 3apPsXKEHHOTO KOHAEHCATOPA.

YyeHnyeckuit  aKCnepumeHT, nabopaTtopHsie

paboTbl Nameperne 3NEKTPOEMKOCTH

KOHAeHcaTopa.
Pazpen 4. | DnekTpuyeckui TOK. YCNOBMS CYLLECTBOBOHMS | OKTUBM3ALUMS  MO3HOBATENbHOM
IneKTPOANHAMMKA snektpuyeckoro toka. Mcroununkn toka. Cuna | pestenbHocTy;
Tema 2. MocTosiHHbiM | TOKa. [TOoCTOAHHBIN TOK. * obecneyeHne  IMYHOCTHO-
anektpuyeckmit Tok. | Hanpsxenue. 3akon OMma ans ydactka uenm. OPHEHTUPOBAHHOIO  OBYyYeHUs
Tokn B pasnuuHbix | Dnektpuuyeckoe conpoTueneHue. YpensHoe | (ydet MHAMBUAY QTNbHBIX
cpepax conpoTusnenue sewwectea. [locnegosatensHoe, | ocobeHHoCTeN obyyarowmxes ¢

3MnP);
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Pasnensbl, TeMbl

CopepxaHue yuebHoil TeMbl (ampakTMyeckue

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢

emnHyL) ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM
napannenbHoe,  CMELIOHHOE  COEAMHEHME | ® MPAKTUKO-
NPOBOAHMKOB. OPMEHTUPOBAHHAS
Pabota anektpuueckoro Toka. 3akoH [xoyns— | HANPABNEHHOCTb yuebHoro
JleHua. MowwHoCTb 3nekTpryeckoro Toka. npouecca;
OnekTpOABMXYLLAS ~ CMAA M BHYTPEHHee | ® CBA3b NPeAMETHOTO

conpoTtueieHne UCTouHMKA Tokd. 3akoH Oma
ANl NOMHOM (30MKHYTOM) 3NEeKTPUYECcKON Leny.
KopoTtkoe 3ambikaHue.

SneKTPOHHaSs NPOBOAMMOCTb TBEPAbIX
MeTannoB.  30BMCMMOCTE  COMPOTUBIEHMS
MeTannos oT TEMNepaTypbi.
CBepxnpoBoanMOCTb.
ONeKTpUYECKMA TOK B
31EKTPOHHbIX MY4KOB.
MonynpoeogaHukn. CobcTBeHHas M NpUMecHas
npoBOAMMOCTb nonynposogHukos. CeoicTa p—
n-nepexopa. [onynposoaHukoBbie NpubopsI.
DneKTpUYECKM TOK B PACTBOPAX M PACMAABAX
3M1EeKTPOSIUTOB. SnekTponuUTHIECcKas
ANCCOLMALMS. DNEKTPONM3.

SnekTpuyeckui Tok B razax. CamocrosTenbHbIN

Bakyyme. CsoiicTea

M HecamocTosTenbHbl  paspsa.  MonHus.
Mnasma.
TexHuueckne yYCTPOMCTBA M MPAKTUYECKOE

NPUMEHEHME: OMNEPMETP, BOMLTMETP, PEOCTaT,
MCTOYHWMKM  TOKQ,  SNEKTPOHArpeBATENbHbIE
npubopbl, 3NEKTPOOCBETUTENbHbIE NPUOOPSI,
TEPMOMETP COMPOTUBAEHMS, BAKYYMHbIM AMOL,
TEPMUCTOPSI " poTopesuncTops,
MosTyNPOBOAHMKOBLINA AMOM, FANbBAHMKA.

HemoHcTpauum

M3mepeHune cunbl TOKA M HAMPSXKEHUS.
30BUCHMOCTb COMPOTUBAEHMS LIMIMHAPUYECKMX
NPOBOAHMKOB OT UIMHbI, MIOLLAAM NOMNEPEYHOTO
CeyeHus M MaTepuana.

CMmelaHHOe coefnHeHMe NPOBOAHMKOB.
[pamoe M3MepeHMe SNeKTPOABMXKYLUEN CHIIbI.

Kopotkoe 3aMbIKaHKE ranbBAHMYECKOro
aneMeHTa “ oueHKa BHYTPEHHEro
COMPOTUBIIEHMS.

3aBMCMMOCTb  COMPOTUBIEHUS METANIOB  OT
Temneparypsl.

[NpoBOAMMOCTb SNEKTPONUTOB.
MckpoBoi paspsaf 1 NPOBOAMMOCTb BO3AYXd.
OpHOCTOPOHHSIS NPOBOAUMOCTL AMOAQ.

COMEPXAHUS C XMU3HbIO;
* NPOEKTMPOBAHME
XM3HEHHbIX KOMMETEHLUMM
obyuatowerocs;

* BK/IOYEHME BCEro KIacca B
COBMECTHYIO [eSTeNbHOCTb MO
OKO3QHMIO MOMOLUM APYT APYTY;
* npuBneyeHue

AOMONHUTENbHbIX pecypcos
(cneunanbHas  MHAMBMAYONbHAS
NOMOLLb, obcTaHoBKa,
obopygpoBaHue, apyrue

BCMOMOraTENbHbIE CPEACTBA).
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Pasnensbl, TeMbl

CopnepxaHue yyebHoM TeMbl (aMpakTMueckue
eanHULBI)

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

YueHMUeckuit  3KCMepUMEHT, nabopaTtopHsblie
pabotbl M3yyeHne CMeWaHHOTO CoeamHeHMs
PEe3M1CTOPOB.

N3mepeHue 3neKTPOABMXYLLEM CUIbI UCTOYHMKA
TOKQ W €ro BHYTPEHHETO COMPOTUBIEHMS.
HabnopeHue anekrponusa.

11 knacc
Paspen 4. | TocTosiHHbIE ~ MATHWTLI. Bsanmopeicrene | Mponepestnueckas pabora
INeKTPOANHAMMKA MOCTOSIHHBIX ~ MarHuToe. MaruutHoe none. | Mpynnoeas pabota
Tema 3. MaruutHoe Bektop  MaruuTtHOM  mHAyKumu.  [lpuHUMN MuanemayansHas pabota
none. CynepnosuumMnm  MarHutHeix  noner.  JIuHum MHorokpaTHoe noBTopeHme
SneKTPOMArH1THas MOTHMUTHOM MHAYKLMM. KaptmHa — nuHmi
MHAYKLMS MQrHUTHOM  MHAYKUMM  MONS  MOCTOSIHHbIX

MOrHWUTOB.
MaruutHoe none NPOBOAHMKA C  TOKOM.
KapTMHa nMHMIA MHBYKUMKM MArHMTHOrO Mnons
ANMHHOTO MPSIMOTrO MPOBOAHMKA M 3AMKHYTOTO
KOMbLEBOrO MPOBOAHMKA, KATYLIKM C TOKOM.
Onbit Spctena. Baanmoperictene npoeoaHmkos
C TOKOM.

Cuna Amnepa, eé mofiynb 1 HaNPABAEHHE.
Cuna JlopeHua, eé Mopynb M Hanpaenexue.
[BuxeHMe 3apsixkeHHOM HYaCTULbI B OIHOPOAHOM
marHutHom none. Pabora cunsl JTopeHua.
fBneHMe 3nekTPOMArHMTHOM MHAyKumM. [loTok
BEKTOPA MATHUTHOM MHAYKLMM.
ONeKTPOABMXYLLAS CUNA  MHAOYKUMM. 3OKOH
anekTpoMarHuTHoi nuaykummn Papages.
Buxpesoe 3neKTpUyeckoe none.
OnNeKTpOmBMXYLIAS ~ CMNA  MHOYKUMM B
NPOBOAHMKE, ABMXYLLEMCS MOCTYNATENbHO B
OQHOPOAHOM  MarHutHOM none. [lpasuno
JleHua.

MHpykTMBHOCTb.  SlBNEeHME  CAMOMHAYKLMM.
DNeKTPOABMXYLLAS CUIA CAMOMHAYKLMM.
SHeprusi MarHUTHOTO MO KATYLUKM C TOKOM.
SneKTPOMArHUTHOE nore.

TexHuyeckne ycTpoicTBA M MpaAKTUYECKoe

NPMMeHeHue: MOCTOSIHHbIE MOTHUTBI,
3N1IEKTPOMArHMTBI, 3N1eKTPOABUraTeNb,
ycKopuTenu 3NEMEHTAPHbIX yacTumu,

MHAYKUMOHHAS neyb.

HemoHcTpauum

OnbiT DpcTena.

OTknoHeHWe 3NEKTPOHHOTO My4YKA MATHUTHbIM
noneMm.

JIMHUM MHBYKLUMM MATHUTHOTO Nons.
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Pasnensbl, TeMbl

CopnepxaHue yyebHoM TeMbl (aMpakTMueckue
eanHULBI)

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

BsanmopeiicTeme fpyx NpoBOAHMKOB C TOKOM.
Cuna Amnepa.

Hevictene  cunbl JlopeHua ~ HaO  MOHBbI
5N1EeKTPONMTA.

SlBNeHne aNeKTPOMArHUTHOM MHAYKLMM.
MNpaeuno Jlenua.

3aBMCMMOCTb 3NeKTPOABMXKYLLEN cunbl
MHAYKLMM OT CKOPOCTM U3MEHEHMUS MATHUTHOTO
noToKa.

SlBneHne camomHaYKUMH.

YueHuueckuit  aKcrepuMeHT, nabopartopHbie
pabotbl M3yyeHne MArHUTHOrO MoMs KATYLIKM C
TOKOM.

WNcenepoBaHue feiCTBUS NOCTOSIHHOrO MATHUTA
HO pPaMKy c TokoMm. Mccnepoeanue sBneHus
5N1EKTPOMArHUTHOM MHAYKLMH.

Paszpen 5.
KonebaHus 1 BonHbI
Tema 1.

MexaHunyeckue U
3M1E€KTPOMArHUTHbIE
konebaHms

KonebarensHas cuctema. CeobopgHble
MexaHuueckme  konebanus. [apmoHuueckue
konebanus. [lepuop, uwactotra, amnautyga u
basza  konebanuit.  [pyXuHHbBIA  MAATHMK.
Marematnueckmit MOSITHUK. YpasHeHune
rapmoHuyecknx — konebawuin. [pespawerne
SHepruun NpPM rapMOHUYECKMX KONebaHMsX.

KonebarenbHbiit KOHTYP. CeobopgHble
SMIEKTPOMArHUTHbIE  KONEBAHMs B MOEQNbHOM
konebatensHOM KOHType. AHanorus mexay

MEXAHMNYECKUMM " 31EKTPOMATHUTHBIMM
konebanuamu. Dopmyna Tomcona. 3akoH
COXPOHEHMs! SHeprum B MAEANbHOM

KonebaTenbHOM KOHTYpeE.

MNpeactasneHre o 3aryxaloWwmx KonebaHusx.
BbiHyxaeHHble  MexaHudeckue — konebaHus.
PesoHaHc. BbiHyXAeHHble  31EKTPOMArHUTHbIE
konebaHus.

lNepemeHHbIN TOK. CuHycounpanbHbii
nepemeHHbIM Tok. MOLHOCTL MepeMeHHOro ToKa.
AMNAUTYoHOE M AEWCTBYIOLLEE 3HAYEHWE CUIbI
TOKQ U HAMPSKEHUS.

TpaHcopmartop. [Mpoussoactso, nepepaya u
notpebneHue 3NEeKTPUYECKOM SHepruu.
DKONOrM4YeckMe PUCKM  MPU  NPOM3BOACTBE
snektposHeprn.  KynbTypa  mcnonb3oeaHus
5N1EeKTPO3HEPIHM B MOBCEAHEBHOM XM3HM.
TexHuyeckne yCTpOMCTBO M MPAKTUYECKOE
NPUMEHEHMe: SNEKTPUYECKUIA 3BOHOK, TeHEPATOP
NepPEMEHHOro TOKA, NIMHUM SNEKTPONEPEAAN.
HemoHcTpauum

MponeanesTnyeckas pabota
lpynnosas pabota
NuamenpyansHas pabora
MuorokpatHoe nostopeHue
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Pasnensbl, TeMbl

CopnepxaHue yyebHoM TeMbl (aMpakTMueckue
eanHULBI)

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

WccneposaHme napametpoB  konebatensHoi
cucTembl  (MPYXMHHBIA  WMAM  MOTEMATUYECKMIA
MQSITHMK).

Habniopgenue satyxatowmx konebaHui.
Wccneposanme CBOWCTB BbIHYXAEHHbIX
KonebaHum.

Habniopenue pesonaHca.

CeobogHble 3neKTPOMArHuTHbIE KOonebaHwms.
Ocumnnorpammbl  (30BUCMMOCTM CuAlbl TOKA W
HANPSKEHUS OT BPEMEHM ) ANsi SNEKTPOMATHUTHBIX
KonebaHum.

PesoHaHC npu nocnenoBaTensHOM CoefmHeHWH
Pe3uCTopa,  KATYWKM  WMHAYKTUBHOCTM U
KoHAEeHcaTopa.

Mogenb nuHum anektponepepaum.

YueHnuyeckuit  skcnepumeHT, nabopartopHbie
paborsi

MccnepoBaHue 3aBMCHMOCTM MEPUOAA MAMbIX
KONebaHWM rpy3a HA HUTU OT ANMHBI HUTU W
MacChbl rpy3a.

MccnepoBaHue nepeMeHHOro Toka B Lenu M3
NOCNefoBATENbHO COEAMHEHHBIX KOHAEHCATOPQ,
KOTYLUKM M pe3ucTopa.

Paspen 5.
Konebanus 1 BonHbl
Tema 2.
MexaHuueckme 2

3NEKTPOMArHUTHbIE
BOJIHbI

MexaHunyeckue BOSIHbI, yCnosus
PACNPOCTPAHEHMS. [Mepwop. CkopocTb
PACNPOCTPAHEHMS M ANMHA BONHLI. [lonepeyHsie
M npoponbHble BOMHbL. MHTepdpepeHums u
AMPPAKLMS MEXAHUYECKMX BOJTH.

3eyk. CkopocTb 3Byka. [pomkocTs 3ByKa. BeicoTa
ToHa. Tembp 3BYKQ.

DNEKTPOMATHUTHbIE BOSHbI. YCNOBUS U3NyYeHMs
5N1eKTPOMArHUTHbIX BOMH. BaanmHas opuentaums
BekTopos E, B, v B anekTpomarHutHOM BONHeE.
CBOMCTBA 3MEKTPOMArHUTHBIX BOJIH: OTPAXEHME,
npenomneHue,  nonspusaums,  andpakums,
nHtepdepeHums. CKOpOCTb 3NEKTPOMATHUTHBIX
BOJIH.

LLikana snekTpomarHuTHeix BonH. [lpumeHeHne
SNEKTPOMATHUTHLIX BOJIH B TEXHUKE U 6b|Ty.
MNpuHUMNBl  pagMOCBA3M M TeneBMOEHMS.
Pagnonokaums.

DNEeKTPOMATHUTHOE 3Arpsi3HEHME OKPYXAtoLLe
cpeasl.

TexHuyeckne yCTpOMCTBO M MPAKTUYECKOE
NPMMEHEHME:  My3blKQJNbHbIE  MHCTPYMEHTSI,
YNbTPA3BYKOBAS [AMATHOCTMKA B TEXHMKE M

MponeanesTnyeckas pabota
lpynnosas pabota
NuamenpyansHas pabota
MuorokpatHoe nostopeHue
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Pasnensbl, TeMbl

CopnepxaHue yyebHoM TeMbl (aMpakTMueckue
eanHULBI)

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

MeJMuMHe, Paaap, PAAUONPUEMHUK, TENEBU3OP,
aHTeHHa, TenedoH, CBY-neys.

HemoncTpauum

ObpasosaHue 1 pacnpocTpaHeHKe NonepeYHbIX
1 NPOAONbLHBIX BOJH.

Konebnioweecs Ten10 KaK UCTOYHMK 3BYKQ.
HabniopeHne oTpaxeHnus u  npenomnexus
MeXAHMYECKMX BOJH.

Habniopenne wuHtepdepeHumn u  audpakumm
MeXAHMYECKMX BOJH.

3BYKOBOM PE3OHAHC.

HabniopeHune cBSI3M rpOMKOCTM 3BYKA M BbICOTHI
TOHO C AMMAUTYAOM M YOCTOTOM KONEBAHMHM.
MccnepoBaHMe  CBOWCTB  3IEKTPOMATHMUTHBIX
BOJIH: OTPOXEHME, NPENIOMIIEHUE, NMONAPU3ALMS,
andpakums, MHTepbepeHLms.

Paszpen 5.

KonebaHus 1 BonHbI
Tema 3. Ontuka

leomeTpuueckas ontuka. [lpsmonuHeiHoe
PACNpPOCTPAHEHME CBETA B OBHOPOAHOM Cpeae.
Jlyy cBeta. ToueuHbIM MCTOUHMK cBeTA.
OrtpaxeHne ceeta. 3aKOHbI OTPAXEHUs CBETA.
MoctpoeHne  M30BpaxeHMH B MIOCKOM
3epkane.

[Npenomnenne ceeta. 3AKOHbI MPENOMIIEHMS
cBeTa. ABCOMIOTHBINA NOKA3ATENb NPENOMIEHMS.
MNonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHbii
Yrof NofHOro BHYTPEHHEro OTPAXEHMS.
Oucnepcns cseta. CnoxHblit coctae benoro
ceeta. Lger.

CobupatoLume 1 paccemnsatoLme nuH3bl. TOHKAs
mmH3a. PokycHoe paccTosiHue WM OnTUMHecKas
cuna TOHKOM JIMH3bI. MoctpoeHue
n306paxeHmit B cobupaiowmx “
pacceusaowmx nuH3ax. Popmyna ToHKOM
NMH3bI. YBennyeHune, AOBAEMOE NIMH3OM.
MNpepensl  NPUMEHMMOCTM  rEeOMETPUYECKONM
OMNTHKM.

Bonnoeas ontuka. WMutepdepeHums caeta.
KorepeHTHble ncTouHuku. Ycnosus HabnogeHms
MOKCHMYMOB " MMHUMYMOB B
MHTEPDEPEHLUMOHHOM  KAPTMHE  OT  [BYX
CMHA3HBIX KOTEPEHTHBIX MCTOYHMKOB.
Hndpakums ceeta. OudpakupoHHas peluérka.
Ycnosue HABMIOAEHMS MNABHLIX MAKCMMYMOB
NPy NAAEHMUM MOHOXPOMATMYECKOrO CBETA HA
AMPPAKLMOHHYIO PELLETKY.

MNonspusaums ceerta.

Mponepestnyeckas pabota
lpynnosas pabota
NHausuayansHas pabora
MtorokpatHoe nostoperue
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Pasnensbl, TeMbl

CopnepxaHue yyebHoM TeMbl (aMpakTMueckue
eanHULBI)

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

TexHnueckne yCTPOWCTBA M NPAKTMYECKOe
nPUMeHeHWe: oOukM, nyna, <¢doToannapar,
MPOEKLMOHHBIN annapar, MMKpOCKon,
Teneckon, BOJIOKOHHOS onTMKa,
AMbPAKUMOHHAS PeléTKa, NONSpPona.

HemoHcTpauum

[NpsmonmHeiHoe pPAcnpoCTpaHeHHe,
oTpaxeHue u npenomnenue ceeta. Ontuyeckue
npubopsl. [onHoe BHyTpeHHee OTpaAXeHMeE.
Mogens cetoBoAQ.

WNcenepoBaHne  CBOWCTB  M30OpaxXeHuit B
NIMH3AX.

Mogenu mukpockona, Teneckona.
HabniopgeHune uutepdepeHumn ceeta.
Habniopenue andpakumm ceeTa.
Habniopgenue aucnepcun ceerta.

NonyyeHne cnekTpa C NOMOLLbIO MPU3MbI.
MNonyyexue cnekTpa c MOMOLLbIO
AN PAKLMOHHOMN PEeLLETKM.

HabniopeHune nonspmaaumm ceeta.
YYeHUYECKMIA  SKCMEPUMEHT, NaBOPATOPHbIE
pabotbl MamepeHue nokasatens npenomneHms
cTekna.

WccnepoBaHne  cBOMCTB  M30bpaxeHuit B
nuH3ax. Habnogenue ancnepcuu ceera.

Paspen 6. OcHosbl
cneuyansHoOM
Teopuu
OTHOCUTESNTBHOCTH

[PaHMLEbI NPUMEHUMOCTH KNIOCCHUYECKOM
mMexaHuku. [locTynatbl cneupanbHoi Teopum
OTHOCMTENbHOCTU:  MHBAPMOHTHOCTb  MOAYNS
CKOPOCTM CBeTa B  BAKYyMe, MpPMHLUMN
OTHOCUTENBHOCTM DHUHLITENHA.
OtHocuTensHOCTL OfHOBPEMEHHOCTMH.
3ameaneHne BpeMEHU U COKPALLEHWE TUHBI.
SHeprus U UMMYNbC PENSTUBUCTCKOM HACTMLbI.
Cesi3b  MaCChl C 3HEpPrMENW M MMMYNbCOM
PENsTUBMCTCKOM YACTHLbI. DHEPTHS MOKOS.

MponeanesTnyeckas pabota
lpynnosas pabota
NuamenpyansHas pabota
MuorokpatHoe nostopeHue

Paspen 7. Keantoeas
du3mnka

Tema 1. SnemeHTsl
KBAHTOBOM ONTMKM

@DotoHbl. Popmyna [Mnaxka cBa3m sHeprum
$OTOHA C ero 4acToToM. DHEPrUs U UMMYNbC
doToHa.

OrtkpbiTe 1 uccnegoBanme ¢otoaddekra.

Onbitel A, . CronetoBa.  3aKOHbI
dotoadpdekra. YpasHenue DiHWTEHHA Ans
¢doTosdpdexra. «KpacHas rpaHuLa»

doToadpdekra.

Hasnenue ceeta. Onwitel 1. H. Jlebepesa.
XuMuyeckoe aencTene ceera.

MNponepestnyeckas pabota
lpynnosas pabota
NHausuayansHas paborta
MuorokpatHoe nostopetmne
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Pasnensbl, TeMbl

CopnepxaHue yyebHoM TeMbl (aMpakTMueckue
eanHULBI)

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

TexHuyeckne ycCTpoOWCTBA M  NpAKTUYECKOE
npumeHenune:  doTosnemeHT,  HOTOAATUMK,
conHeyHas batapes, CBETOAMOA.

HemoHcTpauum

DoTtosdpdeKkt HA  YCTOHOBKE C  LMHKOBOWA
MNAACTUHOM.

WNccneposanue 30KOHOB BHELLHEro
doTosdpdekra.

CeeToauop.

ConHeyHas 6atapes.

Pazpen 7. KsaHTtoBOS
dusmnka
Tema 2. Crpoenue
atoma

Mogens atoma Tomcona. Oneitel Pesepdopaa
no paccesHuio a-4actuu,. [naHetapHas mogens
atoma. [loctynatel  bopa. WsnyyeHne u
nornolieHme GOTOHOB NPU Nepexofe aToMa C
OOHOTO YPOBHS 3HeprMM Ha Apyron. Bugbl
cnektpoe. CnekTp YypOBHei 3HeprMn aTtoma
BOIOPOAQ.

BonHosble cBoicTBa YacTuu,. BonHbl ge bponns.
KopnyckynsipHo-BonHOBOW Ayanuam.
CnoHTaHHOE M BbIHYXAEHHOE U3yYeHHe.
TexHuyeckne ycTpoicTBa M MPAKTMYECKOE
nPUMeHeHKe: CMNEKTPAbHbI aHanms
(cnekTpockon), nasep, KBAHTOBLIN KOMMbIOTEP.

HemoHcTpauum

Mogenb onsita Pezepdopaa.

OnpepeneHune AnuHbl BOMHbLI Na3epa.
HabniopeHue nMHE4aTbIX CNEKTPOB M3NyUEHMS.
Jlazep.

YyeHMUEeCKMA  SKCMEepPUMEHT, NabopaTopHbie
pabotsl HabnogeHune nuHenyaToro cnekrpa.

Mponepestnyeckas pabota
lpynnosas pabota
NHausuayansHas pabora
MtorokpatHoe nostopetme

Paspen 7. Keantoeas
dusmnka

Tema 3. AtomHoe
SApPO

SKCMNEePUMEHTLI,  [OKA3bIBAIOLME  CIOXHOCTb
ctpoenus aapa. OTKpbITHE POAMOAKTUBHOCTH.
OnbiTbl Pesepdopaa no onpegenenuio coctaea
paanoakTMeHoro nsnyyenus. Csoictea ansda-,
beta-, rOMMQa-M3ny4eHus. BnusHue
PAAMOCKTUBHOCTM HO XMBbIE OPTAHMU3MBI.
OrtkpbiTMe MpoTOHa M HeWTpoHa. HyknoHHas
mogenb sapa leitseHbepra— Meanenko. 3apag
sappa. Maccosoe uncno sapa. M3otonsi.
Anbda-pacnap. DNeKTPOHHbIM M MO3UTPOHHBI
6eta-pacnag. lamma-usnyyenue.

30KOH PaaMOAKTMBHOTO pACcnaaa.

SHeprus CBS3M HYKNOHOB B sfpe. SoepHbie
cunbl. [ledekt macchl agpa.

AnepHble peakumu. [lenenne u cuHTes saep.

Mponepestnyeckas pabota
lpynnosas pabota
NHausuayansHas paborta
MuorokpatHoe nostopetmne
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Pasnensbl, TeMbl

CopnepxaHue yyebHoM TeMbl (aMpakTMueckue
eanHULBI)

XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

AnepHbit  peaktop. TepmosimepHbii  CHHTE3.
Mpobnembi M NEpPCnekTvMBbl  SAEPHOM
SHEpPreTMKU. DKONOrMYecKme acnekTbl sAepHOM
SHEepPreTUKM.

OnemeHTapHble 4aCTULbI. OrkpbiTne
NO3UTPOHAQ.

Metogsl  HobniopeHns M perncTpaumu
3/IEMEHTAPHbIX YACTHLL.

PyHpameHTanbHble B3aMmoaencTeus. EanHereo
bu3MUECKOn KAPTUHBI MMPAQ.

TexHuyeckne ycTpoicTBa M MPAKTMYECKOE
nPMMEeHeHWe: [Oo3MMeTp, Kamepa Bunbcowa,
SnepHbIi peakTop, aTomHas bomba.
HemoHcTpauum

CUETUMK MOHU3UPYIOLLMX YACTHLL.

YueHuueckuit  sKCnepumeHT, naboparopHbie
pabors

Wccneposanne Tpekos 4actuy, (no rotosbim

doTorpadusm).

Pasgen 8. dnemenTol
QCTPOHOMMM U
Actpoduanku

Stanbl passuTus acTtpoHommu. [lpuknagHoe u
MMPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMMM.
Bup seéapHoro Heba. Cossesaus, apkue 38E3abl,
nnaHetsl, Mx Buammoe AsuxeHue. ConHeuHas
cHUCTeMa.

Connue. ConHeyHass akTMBHOCTb. McTOuHMK
sHeprnn ConHua 1 38é34. 3BE3abl, X OCHOBHbIE
XAPAKTEPUCTHKM. [Marpamma «cnekTpanbHbii

KNacc — CBETMMOCTb». 3BE3dbl  MABHOM
NocnefoBaATENbHOCTU. 3ABMCMMOCTb «MACCA —
CBETUMOCTb» ons 3BE3f, rMABHOM

nocnefoBaTtensHocTM. BHyTpeHHee cTpoeHue
38é3n.  CoBpemeHHble  MPEeACTaBneHWs O
npoucxoxaeHnn u ssoniounm ConHua m 3BE3f,.
STanbl XM3HKU 3BE3A,

Mneunbiit Myt — Hawa lanaktuka. MNonoxetue
u pemxerne ConHua B [anaktuke.

Tunbl ranaktuk. Paguoranaktvku u kBasapsl.
YépHble Abipbl B AAPAX FANAKTUK.

Bcenennas. Pacwupenne Bcenennoit. 3akoH
Xa66na. Pasberanune ranakrmk.

Teopns  bonbworo  B3peiea.  Penuktosoe
nanyyeHue.

Macwrabras CTpyKTYpaQ Bcenennoit.
MertaranakTuka.

HepelwéHHble npobnembl aCTPOHOMMM.

Mponenestnyeckas pabota
lpynnosas pabota
NHousupyansHas pabora
MuorokpatHoe nostopetune
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XapakrepucTka TexHoONnorumn
apanTaumu yyebHoro
marepuana ans obyy-cs ¢
ocobbiMU 06pasoBaTenbHbIMU
noTpebHoCTAMM

CopepxaHue yuebHoil TeMbl (ampakTMyeckue

Pasnensbl, TeMbl
eanHULBI)

Yyenuueckne HabniogeHus

HabniopeHus  HEBOOPYXEHHbBIM  MMA3OM  C
MCMONb3OBAHMEM KOMMBIOTEPHBIX MPUIOXEHWH
AN onpefeneHus  NnonoxeHus  HebecHbix
OBObEKTOB HO KOHKPETHYIO AATY:

ocHoBHble co3se3ans CesepHoro nonywapus u
fpKue 3B€3abl.

Habniopenns B Teneckon JlyHbl, nnawer,
Mneynoro Mytu.

Obobwatowee Ponb ¢u3mMkM M acTpOHOMMM B SKOHOMMYECKOMH,
nosTopeHme TEXHONIOTMYECKON, COLMANIBHOM M 3TUHECKOM
chepax pesTenbLHOCTU YENoBeKa, Posib U MECTo
bU3MKM M ACTPOHOMMM B COBPEMEHHOM HAYYHOM
KAPTMHE MMpPa, ponb PU3MYECKoW Teopuu B
bOpPMMPOBAHMKM NPeACTaBNEeHU O HU3NYECKOM
KAPTUHE MWPd, MEeCTO PU3NYECKOW KAPTMHBI
MHpPa B 0BLLEM PALY COBPEMEHHBIX ECTECTBEHHO-
HAYYHbIX NPEACTABIEHUIA O NPUPOJE.
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Pasgpen 2. MNnannpyemble pesynstaTtsl 0cBOeHMs y4eBHOro NpeamMeTa, Kyped, B TOM YMChe C Y4ETOM
paboyeit nporpaMmbl BOCTIUTAHMS

OcBoenne yuebHoro npeametra «Pusnka» Ha ypoBHe cpepHero obuwero obpa3oBaHMs
(6a3zoBbiit ypoBeHb) fomKHO 06ecneynTb AOCTUXEHHUE CEAYIOWMX IMYHOCTHBIX, METANPEAMETHBIX 1
NPeaMETHbIX 0BPA30BATENbHBIX PE3YNLTATOB.

JInuHocTHble pesynbTaThl ocBoeHMsi yyebHoro npegameta «Pusmka» AOMKHB OTPAXATH
FOTOBHOCTb M CMOCOBHOCTb OBYYQIOWMXCS PYKOBOACTBOBATLCS CHOPMUPOBAHHONM BHYTPEHHEV
NO3MUMEN NIMYHOCTH, CMCTEMOM LIEHHOCTHBIX OPWMEHTALMM, MO3MUTUBHBLIX BHYTPEHHMX YOexaeHWH,
COOTBETCTBYIOLMX TPAAMLMOHHBIM LIEHHOCTSIM POCCUMICKOrO OBLecTBa, pAcMpeHUe XU3HEHHOTO
OMbITA M OMbITA AEATENbHOCTU B NPOLLECCE Peanu3auMm OCHOBHbLIX HAMPABMEHWM BOCMUTATENbHOM
AEATENbHOCTU, B TOM YMCIIE B YACTM:

1) rpaxaaHckoro BocnUTaHMs:

CcPOPMMPOBAHHOCTL MPAKACHCKOM NO3MULMM OBYUAIOLErocs KaK OKTUBHOTO M OTBETCTBEHHOTO
4YfieHa poccuickoro obLecTsa;

MPUHSTUE TPOAMUMOHHBIX ODLLEYENOBEYECKMX TYMAHUCTUYECKMX M AEMOKPATUYECKMX
LEeHHOCTEeH;

FOTOBHOCTb BECTM COBMECTHYIO [esTENbHOCTb B WMHTEPECAX PAXAAHCKOrO obLecTsa,
Y4OCTBOBATb B COMOYMPABAEHUM B OOPA30BATENLHON OPraHU3ALMK;

YMeHMe B3AMMOAEICTBOBATL C COLMANbHBIMM MHCTUTYTAMM B COOTBETCTBMU C MX DYHKLMSMM U
HOA3HAYeHUeMm;

FOTOBHOCTb K 'YMOHUTAPHOM M BOJIOHTEPCKOM AEATENbHOCTH;

2) NnaTPUOTMYECKOTO BOCMIUTAHMS:

CcPOPMMPOBAHHOCTb POCCUMIMCKOM FPAXKAAHCKOM MAEHTUYHOCTH, NATPUOTUIMA;

LLEHHOCTHOE OTHOLLUEHME K FOCYAAPCTBEHHBIM CUMBONAM, AOCTUXEHUAM POCCUMCKMX YHEHBIX B
0bnactu GpU3NKM 1 TEXHUKE;

3) ByXOBHO-HPABCTBEHHOIO BOCMUTAHMS:

CPOPMUPOBAHHOCTb HPOABCTBEHHOTO CO3HAHMS, STUHECKOTO NOBEAEHMS;

CMOCOBHOCTb OLEHMBATL CUTYALMIO M MPUHUMATb OCO3HOHHBIE PELUEHMS, OPUEHTUPYSCh HA
MOPQSIbHO-HPABCTBEHHbIE HOPMBI M LLEHHOCTH, B TOM YMCNE B 1€ATeNIbHOCTM YYEHOTO;

OCO3HAHWE IMYHOTO BKIAAA B MOCTPOEHUE YCTOMYMBOrO ByayLuero;

4) 3cTeTMYECcKOro BOCIUTAHMS:

3CTETUYECKOE OTHOLIEHME K MMPY, BKNIOYAS 3CTETUKY HAYHYHOTrO TBOPYECTBA, MNPMCYLLErO
bu3mnueckoi Hayke;

5) TpymoBoro BocnutaHus:

MHTEepPeC K pasnnyHbiM cpepam NpodecCUOHANBHON AEATENLHOCTH, B TOM YUCIE CBSI3AHHBIM C
bU3MKOM M TEXHWKOM, YMEHME COBEpPLIATb OCO3HAHHLIM BbIGOP Oyayliei npodeccun u
PEan130BbIBATL COBCTBEHHbIE XM3HEHHbIE MNAHbI;

FOTOBHOCTb M CMOCOBHOCTL K OOPA30BAHMIO M CAMOODBPA3OBAHMIO B OBnACTM GU3MKM Ha
MPOTAXEHUN BCEM XMU3HU;

6) 3KONOrMYECKOro BOCIUTAHMS:

CPOPMMPOBAHHOCTb ~ SKOSIOTMYECKOW  KYNbTYpbl, OCO3HOHME MOBANLHOrO  XapakTepd
5KONOrMYeckmx npobnem;

NNGHUMPOBAHME U OCYLLECTBNEHWE AEMCTBUMA B OKPYXAIOWEN CPeAe HO OCHOBE 3HOHMS Lenem
YCTOMYMBOrO PA3BMTUS YENOBEYECTBQ;

PaclmpeHnne onbita [esTeNbHOCTM SKONOMMYECKOM HAMPABJIEHHOCTU HA OCHOBE MMEIOLLMXCS
3HOHMIA No buU3KKe;

7) LEHHOCTH HAYYHOTO NO3HAHMS:

CPOPMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYIOLLLEIO COBPEMEHHOMY YPOBHIO PA3BMTMUS
bur3nueckon Hayku;

20
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OCO3HOHWME LEHHOCTU HAYYHOM AESTENbHOCTM, FOTOBHOCTb B MPOLECCE M3y4YeHWUs PU3MKM
OCYLLECTBAATE MPOEKTHYIO U MCCNEAOBATENLCKYIO AEATENbHOCTb MHAMBUAYQIBHO W B rpynne.

B npouecce BOCTUXEHMS NUYHOCTHBIX PE3YNbTATOB OCBOEHMS MPOrPAMMBI MO du3nKe Ans
YPOBHs cpeaHero obuwero obpa3oBaHMs y OBYYQIOLWMXCS COBEPLUEHCTBYETCS SMOLMOHAMbHbIN
MHTENNEKT, NPeAnonaraloWwmin cpopMUPOBAHHOCTb:

COMOCO3HAHMS, BKIIOYAIOWEro CnocobHOCTb MOHMMATL CBOE 3MOLMOHANBHOE COCTOSHME,
BMAETb HONPABAEHUS PA3BUTUS COBCTBEHHOM SMOLMOHANBHOM cdepbl, BbiTb yBEPEHHBIM B cebe;

CAMOPEryIMPOBAHMS, BKIIOYAIOLLErO COMOKOHTPOSb, YMEHWE MPUHUMATL OTBETCTBEHHOCTb 30
CBOE noBefeHue, CNOCOBHOCTb GAANTUPOBATLCS K SMOLMOHAMBHBIM M3MEHEHMAM M MPOSBASTH
rMBOKOCTb, BbITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTUBALWMM, BKIIOYAIOLLEN CTPEMIEHUE K OCTUXEHMIO LENU U YCEXY, ONTUMU3M,
MHULMOTUBHOCTb, YMEHWE AENCTBOBATb, MCXOAS M3 CBOMX BO3MOXHOCTEN;

SMNATHM, BKIIOYAIOLWEN CNOCOBHOCTL MOHUMATb SMOLMOHANBHOE COCTOSIHUE APYTUX, YYUTIBATL
€ro Npw OCyLLecTBNEHNN OBLLEHUS, CTOCOBHOCTb K COYYBCTBUIO U CONEPEXMBAHMIO;

COLMANbHBIX HOBBLIKOB, BK/IOYAIOWMX CMOCOBHOCTL BLICTPAMBATL OTHOLWIEHMS C  APYTMMM
noabMH, 3060TUTLCS, NPOSIBASTL MHTEPEC U PA3PELIAT KOHDIUKTHI.

MetanpenmeTHble pesynbTaThl OCBOEHMS NPOrpaMMbl cpeaHero obiero 06pasoBaHMs LOMKHbI
OTPAXATh:

OsnageHne yHUBEPCANbHBIMKU NO3HABATENbHBIMU LEMCTBUAMM:

1) 6azoebie norMueckue gencTems:

camocTosTensHo  GOPMYNUMPOBATL M OKTYQNU3MPOBATL NpobreMy, paccMaTpuBaTh €&
BCECTOPOHHE;

onpegensTb Lenu AeATeNbHOCTH, 3040BATb NAPAMETPLI U KPUTEPUM UX BOCTUKEHUS;

BbIIBNSITb 3AKOHOMEPHOCTM M NPOTUBOPEUMS B PACCMATPHUBAEMBIX BUNYECKMX ABNEHMSX;

pa3pabaThiBaTh NAGH peleHus NPobreMbl C yUETOM AHANM3A UMEIOLLMXC MATEPUANBHBLIX M
HEMOTEePMUANbHbIX PECYPCOB;

BHOCWTb KOPPEKTUBbI B LESTENLHOCTb, OLEHUBATL COOTBETCTBUE PE3YNLTATOB LENSM, OLEHMBATH
PUCKM NOCNEACTBUM AeSTENbHOCTH;

KOOPOMHUPOBATE M BLINOAHATL PaABOTY B  YCNOBMSX PEANLHOMO, BUPTYANbHOTO M
KOMBUHWMPOBAHHOTO B3AMMOLENCTBUS;

PO3BMBATL KPEATUBHOE MBILLNIEHWE MPU PELLEHUMU KMU3HEHHBIX NTPOBNEM.

2) 6asoBble UccnepoBaTenbckue BeCTBUS:

BNOAETb HAYYHOM TEPMUHOMNOTMEN, KIIOYEBLIMM MOHSTUSIMUA U METOAAMM BU3MYECKOM HAYKM;

BNOAETb HOBLIKAMM Y4eBHO-UCCNEeROBATENLCKOM M MPOEKTHOM AEATENBHOCTH B 06naCTU DUBMKH,
CMOCOBHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOMCKY METOAOB peLeHms 308a4 GU3NYecKoro
COAEPXAHMS, MPUMEHEHMIO PANUYHBIX METOAOB MO3HAHMS;

BNOAETb BMAOMM [AEATENbHOCTM MO MNOAYYEHWIO HOBOTO 3HOHMS, €ro MHTepnpeTaumu,
NPeobpPA30BAHMIO U MPUMEHEHMIO B PA3NUYHBIX Y4EBHbIX CUTYaUMsIX, B TOM YMCNE MPU CO3AAHMM
y4ebHbIX NPOEKTOB B 061aCTU dU3MKK;

BLIIBASITb MPUYMHHO-CNIEACTBEHHbIE CBA3M M AKTYANM3MPOBATL 30444y, BbIABMIATL TMNOTE3y eé
PEeLUEeHNs, HOXOAUTb OPryMEHTHI Al AOKA3ATENBCTBA CBOMX YTBEPXAEHWM, 3040BATh NAPAMETPbI U
KPUTEPUM pELLEHUS;

QHANU3MPOBATHL MONTYYEHHBIE B XOAE PELUEHUS 30AQ4U PE3YNbTATHI, KPUTUYECKM OLEHMBATD MX
AOCTOBEPHOCTb, MPOrHO3MPOBATL U3MEHEHME B HOBbIX YCNOBUSX;

CTaBUTL U POPMYIMPOBATL COBCTBEHHbIE 30A04YM B OBPA3OBATENBHON LEATENBHOCTH, B TOM
yucne Npu UsyveHun Gusmky;

ACBATb OLEHKY HOBbIM CUTYQLMAM, OLEHUBATL NPUOBPETEHHBIN ONBLIT;

YMETb NEPEHOCUTb 3HAHMS MO PHU3NKE B MPAKTUYECKYIO OBNACTb XU3HEAESTENBHOCTH;

YMETb MHTErPUPOBATb 3HOHMUS M3 PA3HLIX NPEAMETHbIX obnacTen;
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BbIABMUIOTb HOBbIE MAEW, NMPEAIAraTh OPUTMHANbHbIE MOAXOAbI M PELLEHMS;

CTOBWTb NPOBNEeMbl U 304A4M, AONYCKAKOLLME ANbTEPHATUBHBIE PELUEHUS.

3) pabora ¢ undbopmaumeit:

BNQAETb HOBLIKAMM MONYHEHUS UHPOPMALMM PUIMYECKOTO COAEPXKAHMS 3 UCTOYHUKOB PA3HbBIX
TMNOB, COMOCTOSITENIBHO OCYLLECTBASTb MOWUCK, CHAMU3, CUCTEMATM3ALMIO M MHTEPNPETALMIO
MHPOPMALMM PASIUYHBIX BUAOB 1 GOPM NPEACTABNEHMS;

OLEHMBATbL LOCTOBEPHOCTb MHPOPMALMK;

MCMONb30BATb CPEACTBA MHPOPMALMOHHBIX U KOMMYHMKALMOHHBIX TEXHONOTWIA B peLieHuM
KOFHUTMBHBIX, KOMMYHMKATMBHBIX WM OPrOHM3ALMOHHBIX 30404 C cobrmiogeHnem TpeboBaHMM
3ProHOMMKM, TEXHUKM BE30NACHOCTH, TUrMEHDI, PECYPCOCHEpPEXEHMs, MPABOBbLIX U STUYECKMX HOPM,
HOPM MHPOPMALMOHHOI BesonacHoCTy;

CO30aBATb TEKCThI GUIMYECKOTO COQEPXAHMS B PAZNUYHBIX GOPMATAX C YYETOM HASHAYEHMS
MHPOPMALMM M LENEBON AYAMTOPUM, BbLIOMPAS ONTUMANbHYIO GOPMY MPEACTOBNEHMS W
BM3yQNIM3ALMM.

OsnapeHne yHUBEPCANbHBIMK KOMMYHUKATUBHBIMM AEHCTBUSIMM:

1) obwenme:

oCyLwecTBAATb 06LeHNe HO YPOKAX PU3MKM U BO BHE-YPOUHOM AEATENBHOCTH;

PACMNO3HABATL NPEANOCHITKMA KOHPIMKTHBIX CUTYALWMM M CMATYATb KOHGMUKTBI;

PO3BEPHYTO M NIOTUYHO M3NAraTh CBOIO TOYKY 3PEHMUS C MCMONb3OBAHWMEM 5I3bIKOBbIX CPEACTB.

2) coBMecTHas pesaTenbHOCTL:

MOHMMATb U MCMOMb3OBATH NPEUMYLLECTBA KOMAHAHOM M MHAMBUAYQNBHOM paboThI;

BLIOBMPATb TEMATUKY M METOfbl COBMECTHBIX [EMCTBMM C YYETOM OBLWMX WMHTEPECOB, M
BO3MOXHOCTE KAXAOrO YNeHa KONNEKTUBA;

NPUHUMOTb LiENIM COBMECTHOM AEATENBHOCTM, OPTraHM3OBLIBATbL U KOOPAMHUPOBATL AEHUCTBUA MO
€& [OCTUXEHMIO: COCTABASTL MAAH AENCTBUM, PACMPERENsTh PONM C YH4ETOM MHEHMI YYOCTHUKOB,
0bcyXaaTh pesynbTaThl COBMECTHOM paboThi;

OLEHMBATbL KOYECTBO CBOErO BKAAAA M KAXAOTO YYACTHMKA KOMOHAb B OBLWMI pesynsTaT no
Pa3pABOTAHHBIM KPUTEPUSM;

NPeanaraTb HOBbIE MPOEKTbl, OLEHWBATb MAEWM C MO3MLUMM HOBW3HBI, OPMIUHANBHOCTH,
NPAKTUYECKOM 3HAYUMOCTH;

OCYLLECTBAATb MO3UTMBHOE CTPATENMYECKOE MOBEAEHWE B PA3NMYHBIX CUTyQUMSIX, NPOSBASTH
TBOPYECTBO M BOOBPAXeHHe, BbiTb MHULMATUBHBIM.

OsnageHne yHUBEPCATbHBIMU PErYNSTUBHBIMMU BEHCTBUAMM:

1) caMooprannsaums:

CAMOCTOSITENHO  OCYLLECTBAATE MO3HABATENbHYIO AESTENbHOCTb B 06nactM  GUsnku  u
QCTPOHOMMM, BbISIBNATE NPOBNEMBI, CTABUTE U HOPMYIMPOBATE COBCTBEHHbIE 30A4A4M;

CAMOCTOSITENBHO  COCTOBASTb MAQH PELEeHUs PACYETHBIX M KOYECTBEHHbIX 304aY, MNaH
BbINOSIHEHUS MPAKTUYECKOM PABOTHI C YYETOM MMEIOLUMXCS PECYPCOB, COBCTBEHHBIX BO3MOXHOCTEN
NPennouTeHUH;

ACBATb OLEHKY HOBbIM CUTYQLMAM;

PACLIMPSTE PAMKM Y4EBHOTO NPEeAMETa HO OCHOBE JIMYHbBIX NPEANOYTEHMN;

AENaTb OCO3HAHHBIM BbIGOP, ApPryMeHTMpoBaTh ero, 6patb Ha cebs OTBETCTBEHHOCTb 3a
peLleHue;

OLEHMBATL NPUOBPETEHHBIN OMbIT;

cnocobcTBOBATE GOPMUPOBAHMIO U MPOSIBAEHWIO SpYAMUMM B 06nacT GU3MKK, NOCTOSHHO
NOBBILIATE CBOM 06PA30BATENbHbIN U KYNbTYPHbINA YPOBEHD.

2) camokoHTponb:

AOBATb OLUEHKY HOBbBIM CMTYOUMSIM, BHOCWTb KOPPEKTMBbI B [OESTENbHOCTb, OLEHWBATH
COOTBETCTBME PE3YNLTATOB LENSM;
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BNOAETb HABLIKOMM MO3HABATENbHON pednekcMmn KaK OCO3HAHMSI COBEPLLUAEMbIX AEHCTBUI W
MBICITUTESIbHBIX NPOLECCOB, UX PE3YNLTATOB M OCHOBAHWHK;

MCMNOMNb30BATL NPUEMBI PepNEKCUM Afsi OLLEHKM CUTYALMM, BLIBOPA BEPHOTO peLleHHs;

OLIEHUBATb PUCKU U CBOEBPEMEHHO NMPUHMUMATBL PELLEHMS MO UX CHUXKEHMIO;

NPUHUMATb MOTMBbI U APTYMEHTbI APYTMX NPU AHANM3E PE3YNbTATOB AESTENbHOCTH.

3) npuusiTe cebs n ppyrux:

NPMHUMATL cebsi, NOHUMAs CBOM HELOCTATKM U LOCTOMHCTBQ;

NPUHUMATb MOTMBBI M APTYMEHTbI APYTUX NPU AHANM3E PE3YNbTATOB AESTENbHOCTH;

NPM3HABATH CBOE NPABO M MPABO APYIMX HA OWMOKY.

MpenmetHbie pesynsTaTsl OCBOEHMs NMporpammbl no ¢usnke. B npouecce mayyenus kypca
¢du3nkn 6asoeoro ypoehs B 10 knacce obyuarolpiics Hay4uTes:

AEMOHCTPUPOBATL HA MPUMEPAX POSib U MECTO PU3MKM B POPMMUPOBAHMM COBPEMEHHOM
HAYYHOM KAPTMHbI MMPQA, B PA3BUTUM COBPEMEHHOM TEXHMKM M TEXHONOIMM, B MNPAKTUYECKOM
LeaTenbHOCTH Nofaew;

YUYUTLIBATb TPAHWULBI MPUMEHEHWUS M3YYEHHBIX BUIMYECKMX MOAENEN: MATEPUANbHAS TOYKA,
MHEpUManbHAs CMCTEMA OTCYETA, aBCONIOTHO TBEPAOE TENo, MAEAnbHbIM a3, MOAENM CTPOEHMS
rasoB, XMAKOCTEN U TBEPABIX TEN, TOHYEYHbIN SNEKTPUYECKMIA 3apsf NPU peLueHnn GrUsnyeckmnx 3aaay;

pacno3HaBaTh Gpuamyeckme seneHms (npoueccsl) U OBBSCHATb UX HO OCHOBE 30KOHOB MEXAHMKH,
MONEKYNAPHO-KUHETUYECKOM TEOPUM CTPOEHMS BELLECTBA W 3NEKTPOAMHAMMKU: PABHOMEPHOE U
POBHOYCKOPEHHOE NPSIMONMHENHOE ABUXEHME, CBOBOAHOE NageHue Ten, ABUKEHUE NO OKPYXHOCTH,
MHepums, B3aMmopencTemne Ten, anddysus, BpoyHOBCKOE ABUKEHME, CTPOEHUE XMAKOCTEN U TBEPABIX
TEN, M3MeHeHMe OBBbEMA Ten NpPMU HArpEBAHWMM (OXNAXAEHWM), TENNOBOE PABHOBECHE, UCMAPEHME,
KOHAEHCAUMS, NNABNEHUE, KPUCTANIM3AUMS, KUMEHUE, BIAXHOCTb BO3AYXA, MOBbILUEHWE ACBIEHMS
rasa npu ero HArpeEBAHMM B 3AKPBITOM COCYAE, CBS3b MEXAY NAPAMETPAMM COCTOSHWUS rasa B
M30MpPOLLEeCCaX, SNeKTPU3ALMS TeN, B3AMMOAENCTBME 3APAAOB;

OMUCLIBATb MEXOHMYECKOE ABMXEHME, UCNONb3ys GUINYECKME BENMUMHBI: KOOPAMHATA, MYTb,
nepemelleHne, CKOPOCTb, YCKOPEHME, MACCA TENd, CUNd, UMNYNbLC TeNd, KMHETUYECKAs SHeprus,
MOTEHLUMANBHAS SHEPrUs, MEXAaHMYeckas paboTa, MEXAHMYecKas MOLHOCTb, MPU  OMUCAHMM
NPABUILHO TPOKTOBATb PUIUYECKMIA CMBICT MCMONb3YEMbIX BENUYMH, MX ODO3HAYEHUS U eOMHMLEI,
HOXOANTb GOPMYIIbI, CBA3bIBAIOLLME AAHHYIO PU3UYECKYIO BENMYMHY C APYTUMU BETMHMHAMM;

OMUCLIBATb M3YYEHHbIE TEMNOBbIE CBOMCTBA TEN M TEMIOBbIE SBNEHMS, MCMONb3Ys $U3MYecKne
BESIMYMHBI: [OBIEHME ra3a, TEMNEPATYPd, CPEeAHsAs KMHETUYECKAsS SHEPTUs XAOTUYECKOTO ABMXKEHMS
MONEeKyN, CPeAHEKBAAPATMYHAS CKOPOCTb MOMEKYs, KOJNIMYECTBO TEMNOTbl, BHYTPEHHSIS SHeprus,
pabota rasa, ko3pPUUMEHT NONE3HOrO AENCTBUSA TEMNNOBOrO ABUIATENS; NPU ONUCAHWUM NPABUIBHO
TPOKTOBATb DU3MYECKMM CMBICIT MCMONb3YEMbIX BENIMYMH, MX ODO3HAYEHMS M EAMHMLbI, HOXOAMTb
bopmynbl, CBA3bIBAIOLLME AAHHYIO PUSUUECKYIO BENMUYUHY C APYTUMM BENUUUHAM;

OMUCHIBATL M3YYEHHbIE SNEKTPUYECKME CBOWMCTBA BELECTBA M 3SNIEKTPUYECKME SBIIEHMS
(npouecchl), Mcnonbays duamMyeckne BENUUMHBI SNEKTPUYECKMI 3QpsSA, SNEKTpUYeckoe none,
HONPSXEHHOCTb NONS, MOTEHLUMAN, PA3HOCTb MOTEHLMANOB; NPWU OMUCAHWM MPABUIBLHO TPAKTOBAThH
bU3MYECKMI CMBICT MCMONb3YEMbIX BENMUYMH, MX ODO3HAYEHUS M eauHMUBI; YKA3bIBATb HOPMYIbI,
CBSI3bIBAIOLLME AAHHYIO PUINYECKYIO BEIMYMHY C APYTMMM BENTUUMHAMM;

QHANM3UPOBATL (PU3MYECKME MNPOLECCH M SBNEHMS, MCMoNb3ys ¢U3MYecKne 3aKOHbl U
NPUHUMMBI: 3aKOH BcemupHoro Tarotenms, |, Il w Il 3akoHel HbloToHa, 3akoH coxpaHeHus
MEXOHUYECKOM SHEPTUM, 30KOH COXPOHEHMS MMMYNbCA, MPMHUMM CYNeprnosuumm Cui, MNPUHLMM
POBHOMPOBMUS MHEPLMANBHBIX CUCTEM OTCYETA, MONEKYNSPHO-KMHETUYECKYIO TEOPUIO CTPOEHMS
BELLEeCTBA, ra30Bble 3AKOHbI, CBS3b CPEeHEN KUHETUYECKOM SHEPTHM TEMNOBOTO ABUXEHWUS MONEKYN C
ab6ConoTHOM TeMNepaTypor, NEPBbI 3AKOH TEPMOAMHOMMKM, 30KOH COXPOHEHMS SNEKTPUYECKOro
3apspa, 3akoH KynoHa, npu 3TOM pasnuyate CnoBecHylo GOPMYSIMPOBKY 30KOHd,  €ro
MOTEMATUYECKOE BBIPAXKEHME M YCNIOBUS (rpaHMLL, 06AACTH) NPUMEHUMOCTH;
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OOBSACHSTb OCHOBHbIE MPUHLMMbI AEHACTBMS MALIMH, MNPUMOOPOB M TEXHUYECKMX YCTPOMCTB;
PA3MMYATL YCNOBKS MX 6E30MNACHOrO UCMONb3OBAHMS B MOBCEAHEBHOM XM3HM;

BBINOJIHATE  SKCMEPUMEHTbI MO  UCCNEAOBAHUIO USMYECKMX SBIEHMIM M MPOLECCOB  C
MCNONb3OBAHMEM MPAMBIX, M KOCBEHHBIX M3MEPEHMI, Npu 3ToM GopmynnposaTs npobnemy/3aaady
M rMnotesy y4yebHOro 3KCMepUMMEHTA, COBMPATL YCTAHOBKY M3 MPEMANOXEHHOro obopyaoBaHms,
NPOBOANTL ONBIT U GOPMYIMPOBATL BEIBOAbI;

OCYLLUECTBATb MPSIMbIE M KOCBEHHbIE M3MEPEHUS BUIMYECKMX BENMYMH, MPU STOM BbIBUMPATH
ONTUMANbHBIA CNOCOD M3MEPEHWS] M MCMONb3OBATL WM3BECTHbIE METOAbl OLEHKM MOrPELIHOCTEH
U3MepeHUK;

MCCNefoBATL 30BUCUMOCTU MeXAy GU3MYECKMMM BEIMYMHAMM C MCMONb3OBAHMEM MPSIMbIX
M3MEPEHMUI, NPM STOM KOHCTPYMPOBATb YCTOHOBKY, QUKCUPOBATb PE3YNbTAThl  MONYYEHHOM
30BUCUMOCTM PUIUYECKMX BENMYMH B BMAE TABAML M rpaduKOB, AENATb BbIBOAHI MO PEe3yNbTATAM
MCCNefoBAHMS;

cobniogatb Npasuna 6e3onacHoro TPyaa NpM NPOBEAEHUM UCCNELOBAHMM B PAMKAX y4ebHOro
SKCMEPUMEHTA, Y4eBHO-UCCNEfOBATENbCKOW M MPOEKTHOM [ESTENbHOCTU C  WUCMOMb3OBAHMEM
M3MepUTENbHbIX YCTPOWCTB M 1Ta6OpaATOpHOro 06opynoBAHMS;

peLaTb pacyéTHble 30A4A4M C SBHO 30AAHHOM GU3UMYECKOW MOAENBIO, UCMONb3ys ¢puanyeckue
30KOHbI M MPUHLMMbI, HO OCHOBE GHAIM3A YCOBMS 3AAA4YM BbIOUMPATL GU3MUECKYIO MOLEND, BbIAENSTH
bu3nyeckue BennumHbl U GopMyIbl, HeOBXOAMMbIE ANl €€ PELLEHMS, MPOBOANUTL PACHETHI M OLLEHUBATL
peanbHOCTb MOMYYEHHOTO 3HAYEHMUs PU3UYECKOM BENUUMHDI;

PeWaTh KAYeCTBEHHble 3QAAYM: BBICTPAMBATL JIOTMYECKM HEMPOTUBOPEUMBYIO  LLEMOYKY
PACCYXAEHMH C UCMONb3OBAHUEM M3YYEHHbIX 30KOHOB, 30KOHOMEPHOCTEN M BU3MUECKMX SBIIEHUK;

MCMONb30BATbL NPU PELLEHUM YYebHbIX 30404 COBPEMEHHbIE MHPOPMALMOHHbIE TEXHONOTHM ANIs
NOMCKA, CTPYKTYPUPOBAHMS, WMHTEPMNPETALMM M MNPEACTOBNEHUs y4eBHOW M HAyYHO-MOMYNsAPHOM
MHGOPMALMM, MONYYEHHOM M3 PABNMYHBIX MCTOYHMKOB, KPUTUHYECKM QHQANM3UPOBATL MOMYyYAEMYIO
nHdopMaLMIo;

NPMBOAMTL MPUMEPHI BKIIAAA POCCUIACKMX M 3aPYDOEXHbIX Y4EHBIX-PUIUKOB B PA3BUTME HAYKH,
0bbsICHEHME NPOLLECCOB OKPYXAIOLENO MMPA, B PA3BUTUE TEXHMKM M TEXHONOTUIA;

MCMONb30BATL TEOPETUYECKME 3HAHMS MO PU3MKE B MOBCEAHEBHOM XM3HM Ans obecneyeHus
6e3onacHOCTM Mpu 0BpPALLEHUU C NPUBOPAMM U TEXHUYECKMMM YCTPOMCTBAMM, AN COXPAHEHMS
3A0POBbS U COBMIOAEHNS HOPM SKONOTUYECKOrO NMOBEAEHMS B OKPYXAIOLLEN Cpefe;

paboraTtb B rpynmne C BbINOSHEHMEM PA3NMYHBIX COLMANbHLIX POMEH, MAAHMPOBATL paboTy
rpymnmbl, PALUMOHANBLHO PACMPenensTs 06I3aHHOCTU U MNAHMPOBATL AESTENBHOCTL B HECTAHAAPTHBIX
CUTyaQUMSIX, OLEHWMBATb BKNOL KAXAOrO M3 YYACTHMKOB rPYynMbl B PeELIEHME PACCMATPUBAEMOM
npobnemsi.

MNpenmeTHuie pesynbTaTel ocBoeHMs nporpammel no ¢usmnke. B npouecce usyuenns kypca
¢du3nkn 6azosoro yposhs B 11 knacce obyuyaiowmitcs HayumTes:

AEMOHCTPUPOBATL HA MPUMEPAX PONib U MECTO GU3MKM B POPMMPOBAHUM COBPEMEHHOM
HAYYHOW KAPTUHBI MMPQA, B PA3BUTUM COBPEMEHHOM TEXHMKM M TEXHONOTMMU, B NPAKTUYECKOM
AEATENbHOCTU NMIOAEN, LLENOCTHOCTb M EAMHCTBO PU3NYECKOM KAPTUHBI MUPQ;

YUMTBIBATb FPAHMLbEI MPUMEHEHMUS U3YYEHHBIX PUINYECKMX MOLENEN: TOYEUHBINA SNEeKTPUIECKMIA
3apsia, Nlyd CBETA, TOYEUHbIM MCTOYHMK CBETA, IAEPHAS MOLENb ATOMA, HYKIIOHHASI MOAENb ATOMHOTO
SAPA NPy pelleHnn GUanyecknx 3aaay;

pACMO3HOBATb du3Myeckme siBneHus (npoueccbl) M OBBSCHSTb MX HO OCHOBE 30KOHOB
5M1EKTPOAMHOMMKM M KBOHTOBOM U3MKM: SNEKTPMUYECKAs MPOBOAMMOCTb, TEMNOBOE, CBETOBOE,
XMMMYECKOE, MATHUTHOE AEWUCTBMUS TOKA, B3AMMOAENCTBME MATHMTOB, SNEKTPOMArHUTHAS MHAYKLMS,
AEWCTBME MATHUTHOTO MOSSi HO MPOBOAHMK C TOKOM M ABMXYLIMIACS 30PSf, SNEKTPOMATHUTHbIE
konebaHMs M BOMHbI, MPSIMONMHENHOE PACMPOCTPAHEHWE CBETA, OTPAXEHME, MPENOMIEHHE,
nHTepdepeHums, AMPPAKLMS M MONAPU3ALMS CBETA, AUCTepcHs cBeTa, poToanekTpuieckuin s dekt
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(botoaddekr), cBeToBOE AGBNEHME, BO3HMKHOBEHWME NMHEMYATOrO CMEKTPA ATOMA BOJOPOAQ,
€CTeCTBEHHAS M UCKYCCTBEHHAS PAAMOUKTUBHOCTD;

OMUCHIBATL  M3y4YeHHble CBOWCTBA BELLECTBA (3NEKTPUYECKME, MArHWUTHBIE, OMTMYECKME,
SNEKTPUYECKYIO MPOBOAMMOCTb PA3NMYHBIX Cpef) M 3NeKTPOMArHUTHble siBneHus (npoueccsi),
ncnonb3ys GU3MYEeCcKme BeNMUMHDBI: SNEKTPUUECKMIA 3apsa, CUNA TOKA, SNEKTPUYECKOe HaMpsKeHKe,
5M1EKTPUYECKOE COMPOTUBIIEHWE, PA3HOCTL MOTEHLMANOB, 3EKTPOABMXYLLAS CUid, paboTta Toka,
MHOYKUMS MarHuTHOro nons, cuna Amnepa, cuna JlopeHua, MHAYKTMBHOCTb KATYLUKM, SHeprus
SMIEKTPUYECKOTO WM MATHUTHOTO MOMEH, NMEPUOA M YacToTa KonebaHuit B konebarensHOM KOHTYpe,
30psifi M CMNA TOKA B MPOLECCE TAPMOHMYECKMX SNEKTPOMArHWUTHBIX KonebaHui, ¢okycHoe
PACCTOSIHME M ONTUYECKAS! CMAA JIMH3bI, NPU OMUCAHMM MPABUILHO TPAKTOBATH PUIUYECKMIA CMbICH
MCMOMb3YEMbIX BEIMYMH, X ODO3HAYEHNS M EAMHMLbI, YKO3bIBATE GOPMYIbl, CBSI3bIBAIOLME AAHHYIO
bH3MUECcKytO BENUUMHY C APYTUMM BEIMUMHOAMM;

OMUCHIBATL M3y4YEeHHbIE KBOHTOBbIE SIBNIEHWSI M MPOLECCHI, UCMOMb3ys GUINYECKME BENUYMHDI:
CKOPOCTb 3IEKTPOMArHMTHBIX BOSH, AIMHA BOJIHbI M YACTOTA CBETA, SHEPrUst U MMMYnbC $HOTOHQ,
nepuon NoNypacnapd, 3SHeprusi CBA3M OTOMHbIX sAep, MNPM OMMCAHMM MPOBMAIBLHO TPOKTOBATH
bU3MYECKMIA CMBICTT MCMOMNbB3YEMBIX BENIMYMH, MX ODO3HAYEHMS M eAMHMUBI, YKA3bIBATL HOPMYIbI,
CBA3BLIBAIOLIME ACHHYIO GU3MUECKYIO BENMYMHY C APYIMMM BEIMYMHOMM, BLIYMCNSTL 3HAYEHME
bU3MYEeCKON BENUUMHDI;

QHANM3NMPOBATL U3MYECKME NPOLECCH M SIBNEHMS, MCNonb3ys GU3MYECKMe 3AKOHbI M
npuHumnbl: 3akoH OMa, 30KOHbI MOCNEAOBATENLHOTO M NAPANENLHOTO COEAMHEHNS! MTPOBOAHMKOB,
3akoH  [Ixoyns—JleHua, 30KOH  3NEKTPOMArHUTHOM  MHAYKUMM, 30KOH  MPSIMOSIMHENHOTO
PACNPOCTPAHEHMS CBETA, 3AKOHbl OTPUXEHMS CBETA, 3AKOHbI MPESNIOMNEHUS CBETA, YPOBHEHMe
IHWTENHA ans $oToadpPekTa, 30KOH COXPAHEHMS SHEPTUM, 30KOH COXPAHEHMSI MMMNYNbCA, 30KOH
COXPAHEHMS SNEKTPUYECKOTO 3APsSiAd, 30KOH COXPAHEHMst MACCOBOrO Yncna, noctynatsl bopa, 3akoH
POAOMOGKTMBHOTO PACMAAd, MNPM STOM  PA3NMYATL  CNOBECHYIO (OPMYNIMPOBKY 3QKOHQ, €ro
MOTEMATUYECKOE BLIPAXEHWE U YCNOBUS (rpaHmLpl, 06AACTH) NPUMEHUMOCTH;

onpepensTb HAMNPABAEHUE BEKTOPA MHAYKLMM MArHUMTHOTO MOt MPOBOAHMKA C TOKOM, CMIlbl
Amnepa u cunbl JlopeHuga;

CTPOMTbL M OMUCHIBATL M30BPAXEHME, CO3AABAEMOE MIOCKMM 3€PKANIOM, TOHKOM JIMH3OM;

BbINOMHATb  SKCMEPUMEHTbI MO  UCCNEAOBAHUIO U3MYECKMX SBNEHWMIM M MPOLECCOB C
MCMONb30BAHUEM NPSMbIX, M KOCBEHHBIX U3MEPEHMIt: Npu 3Tom GopMynupoBaTs npobnemy/3aaady u
rMnotesy y4yebHOro 3KCMEPUMEHTd, COBMPATb YCTAHOBKY M3 MPEASOXEHHOro obopyaoBaHMs,
NPOBOAMTBL OMbIT U GOPMYIMPOBATL BEIBOABI;

OCYLLUECTBATb MPSIMbIE M KOCBEHHbIE U3MEPEHUS PUIMYECKMX BENMYMH, MPU STOM BbIBUMPATH
ONTUMANbHBIA CNOCO6 M3MEPEHMS M MCMONb3OBATL WM3BECTHbIE METOAbl OLEHKM MOrPELLHOCTEH
U3MepeHun;

MCCNefoBATh 3ABUCMMOCTM PU3NYECKMX BESTMUMH C UCMONb3OBAHMEM NPSIMBIX M3MEPEHMIA: NPK
5TOM KOHCTPYMPOBATb YCTAHOBKY, PUKCMPOBATL PE3YNbTATH MOMYYEHHON 30BUCUMOCTH PU3UYECKMX
BEMMYMH B BUAE TABIUL U TPAdHKOB, AENATb BEIBOASI MO PE3YNLTATAM UCCNEAOBAHMS;

cobniofath Npasuna 6e3onacHoOro TPyaAa NpM NPOBEAEHUM UCCNEAOBAHMM B PAMKAX y4ebHOro
SKCMEePUMEHTA, Y4ebHO-UCCNefoBATENbCKOW M MPOEKTHOM [ESTENbHOCTU C  WUCMOMb3OBAHMEM
M3MePUTENbHBIX YCTPOWCTB M Na6OPATOPHOro 060PYAOBAHMS;

peLaTh pacyéTHble 30A4Aa4M C SBHO 30AAHHOM GU3UMYECKOW MOAENbIO, UCMONb3ys ¢puanyeckue
30KOHBI M MPUHLMMbI, HO OCHOBE GHAM3A YCNOBMS 3AAA4M BHIBUPATE PUIMUECKYIO MOLEND, BbIAENSTH
Pu3nyeckue BennumHbl U GOPMyIbl, HEOBXOAMMbIE ANl €€ PELLEHMS, MPOBOAMTL PACHETHI M OLEHUBATH
peanbHOCTb MOMYYEHHOTO 3HAYEHMUs PU3UYECKOM BENTUUMHDI;

pelWaTh KAYECTBEHHbIE 3QAAYM: BLICTPAMBATL JIOTMYECKM HEMPOTUBOPEUMBYIO  LLEMOYKY
PACCYXAEHMH C UCNONb3OBAHUEM M3YYEHHbIX 30KOHOB, 30KOHOMEPHOCTEN M BU3MUECKMX SBNIEHUK;
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MCMNOMb30BATbL MPU PELUEHNM YHEBOHBIX 3004 COBPEMEHHbIE MHPOPMALIMOHHbIE TEXHONOTUM ANis
MOMCKA, CTPYKTYPUPOBAHMS, WMHTEPMNPETALMM M MNPEACTABNEHUs y4eBHOM M HAYYHO-MOMYNsAPHOM
MHbOPMALMM, NOMYYEHHOM M3 PA3NMYHBIX MCTOYHMKOB, KPUTMYECKM QHANM3MPOBATL MOMYYAEMYto
MHPOpPMaLMIO;

OBbSACHSTb MPUHLUMMBLI AEACTBMS MALLKMH, MPUMOOPOB M TEXHMYECKMX YCTPOWCTB, PA3NMYATH
yCcnosusi Mx 6e30MacHOro MCnonb3oBAHMS B MOBCEAHEBHOM XM3HM;

MPMBOANTL MPUMEPHI BKIIGAA POCCUMIACKMX U 3aPYDOEXHbIX Y4EHBIX-PUIUKOB B PA3BUTME HAYKH,
B OBObSICHEHKE MPOLLECCOB OKPYXAIOLLETO MUPQ, B PA3BUTUE TEXHUKM M TEXHOMOTHIA;

MCMONb30BATL TEOPETUYECKME 3HAHMS MO GU3MKe B MOBCEAHEBHOM XM3HM Ans obecneyeHus
6e3onacHoOCTM npu obpALLeHUU C NPUOOPAMM U TEXHUYECKMMU YCTPOMCTBAMM, AN COXPAHEHMS
3A0POBbS M CODNOAEHMSI HOPM SKOMOTMYECKOTO NOBEAEHUS B OKPYXAIOLEN Cpefe;

paborartb B rpynne C BbiNOSHEHMEM PA3NMYHBIX COLMANbHLIX POMEH, MAAHMPOBATL paboty
rPYMMbl, PALMOHANBHO PACTPEAENTh 0BI3AHHOCTM M MAAHUPOBATL AEATENBHOCTb B HECTAHAAPTHBIX
CUTyaUMsIX, OLEHWMBATb BKIOL KAXAOrO M3 YYACTHMKOB rPynMbl B pPeELIEHMe PACCMATPUMBAEMOM
npobnemsi.
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Paspen 3. KaneHaapHo-TemaTnyeckoe NNaHMpOBAHKUE C YKA3AHWEM KONMYECTBA YACOB, B TOM YKCne
C y4eToM paboyeit NporpamMmbl BOCMIUTAHMS, OTBOAMMbIX HO OCBOEHWE KAXAO0H TeMb

1. Tematnyeckoe nnaHMporaHue

10 knacc
TemaTnueckoe nnaxMposaxue no npegmety «Puspnka»
Ne | HaumeHoBaHue pas3aenos u Kon-Bo LLOP, 90P, ucnonbsyemble ana

n/n Tem yyebHOro npeamerta yacos U3y4yeHuAa pasgena, Tembl

1.1 | ®usmKa n meToabl HAY4HOro 2 ®usnka - 10 knacc - PoccuitcKkas
NO3HaHWA 3NEeKTPOHHAasA WKoa (resh.edu.ru)

UTtoro no pasgeny 2

2.1 | KuHemaTumKa 5 ®u3mka - 10 Knacc - Poccuiickas

3NEeKTPOHHAasA WKoa (resh.edu.ru)

2.2 | AvHamuKa 7 ®usmka - 10 knacc - Poccuiickas

3NEeKTPOHHas WKoa (resh.edu.ru)

2.3 | 3aKOHbl COXpaHEHUA B 6 ®dusmnka - 10 knacc - PoccuitcKkas
MexaHuKe 3NEeKTPOHHas WKoa (resh.edu.ru)
UTtoro no pasgeny 18

3.1 | OcHosbl 9 ®usmnka - 10 knacc - Poccuinckas
MOIEKY/IAPHOKMHETUYECKOM 3NEeKTPOHHasA WKoa (resh.edu.ru)
Teopum

3.2 | OcHOBbI TEPMOAMHAMUKH 10 ®Pusnka - 10 knacc - Poccuitckas

3N1EeKTPOHHas WKoa (resh.edu.ru)

3.3 ArperaTtHble COCTOAHMA 5 ®dusmka - 10 knacc - Poccuiickas
BewecTsa. ®asosble 3NEeKTPOHHAasA WKoa (resh.edu.ru)
nepexoAbl
UTtoro no pasgeny 24

4.1 | dneKTpocTaTUKa 10 ®Pusnka - 10 knacc - Poccuitckas

3N1EeKTPOHHas WKoa (resh.edu.ru)

4.2 | MoCcTOAHHbIN 12 ®usmnka - 10 knacc - Poccuinckas
S/1IEKTPUYECKMIA TOK. TOKK B 3N1EKTPOHHaA wkona (resh.edu.ru)
Pa3nMyHbIX cpesax
UTtoro no pasgeny 22
PesepBHOe BpemsA 2
OBLLEE KOJTMYECTBO 68
YACOB MO NPOrPAMME
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TOMKA BYAYIWLEro

YactHoe oblieobpasoBaTenbHoOe yupexaeHue
«O6pasoeatenbHbiit kommnekc «Touka byayLuero»

11 Knacc
Ne Haumerosanne Kon-Bso LLOP, 30P, ucnonbsyemolie
n/n PasAenos uTem yacos ONA N3yyeHUA pasgena, TemMbl
yyebHoOro npegmerta
1.1 MarHuTtHoe none. 11 ®usmka - 11 knacc - Poccuiickas
JNEeKTPOMarHuTHan 3/1eKTPOHHas Wwkona (resh.edu.ru)
MHAYKUMA
UTtoro no pasgeny 11
2.1 MexaHunuyeckumne n 9/9 dusmnka - 11 Knacc - Poccuiickasn
SNIeKTpOMarHuTHole 3/IeKTPOHHas Wwkona (resh.edu.ru)
KonebaHus
2.2 MexaHun4yeckmne n 5/5 dusmnka - 11 knacc - PoccuincKkas
SNEeKTPOMarHuUTHble 9N1EKTPOHHAaA WKoa (resh.edu.ru)
BOJIHbI
2.3 OnTuKa 10 dusnka - 11 knacc - PoccuicKkas
3/IEKTPOHHasA LUKO/Ia
(resh.edu.ru)
UTtoro no pasgeny 24
3.1 OcHosBbl 4 ®usmka - 11 knacc - Poccumiickas
cneumanbHomn 3/1EKTPOHHaA LWKoNa
Teopum (resh.edu.ru)
OTHOCUTE/IbHOCTHU
UTtoro no pasgeny 4
4.1 dnemeHTbI 6 ®unsmka - 11 knacc - Poccuiickas
KBaHTOBOW OMTUKM 3/1eKTPOHHanA LKOANA
(resh.edu.ru)
4.2 CrpoeHune atoma 4 ®unsmka - 11 knacc - Poccuiickas
3/IEKTPOHHas Wwkosa (resh.edu.ru)
4.3 ATOoMHOE aap0 5 ®unsmka - 11 knacc - Poccuiickas
3/IEKTPOHHasA UKo/
(resh.edu.ru)
UToro no pasaeny 15
5.1 DnemeHThI 7 ®usmka - 11 knacc - Poccuiickas
acTpoHOMMUU U 9N1eKTPOHHAA WKoa (resh.edu.ru)
acTpodm3nKm
UToro no pasaeny 7
6.1 Ob6obuwatolee 4 ®usmka - 11 knacc - Poccuiickas
noBTopeHne 9N1EKTPOHHaA Wkona (resh.edu.ru)
UTtoro no pasgeny 4
PesepBHoOe Bpems 3
OBLUEE KONMMYECTBO 68
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3. TMoypoyHoe NNaHUPOBAHME COrNACHO KANEHAAPHOMY Y4eOHOMY rpaduky

MCCNEefOBAHME COOTHOLUEHUS MEXAY MyTIMM,
NPOMAEHHBIMA TENOM 30  MOCNEAOBATENbHbIE
pOBHbIE MPOMEXYTKM BPEMEHH npu
POBHOYCKOPEHHOM  ABMXEHMM C  HAYANLHOM
CKOPOCTbIO, PABHOM HYJIO; U3y4YeHUe ABMUXKEHMS
LIAPUKA B BA3KOM XMAKOCTH; U3YHEHUE ABUKEHMUS
Tena, 6poueHHoro ropusontansHo. ObbsicHeHne
OCHOBHbIX MPUHLUMMOB [EHCTBUS TEXHMYECKMX
YCTPOMCTB, TOKMX KAK: CMMAOMETP, LenHble U
PEMEHHbIE MEepefayn ABUXEHMS;, M YCNOBMIA MX
6e30MacHOro MCMNOMb3OBAHUS B MOBCEAHEBHOM
XU3HM.

PeweHne pacyétHbix 3004 C SBHO 3QAAHHOM
bUu3MUECKOM MOfENbId € MCMONb30OBAHMEM
OCHOBHbIX GOPMYN KUHEMATUKM.

MNocTpoeHune u aHanus rpadukos 3aBUCUMOCTEN
KMHEMATUYECKMX BEIMUYMH OT BPEMEHU A
PUBHOMEPHOTO 1 PABHOYCKOPEHHOTO
NpPSMONMHenHoro asmxenus. PacnosHasanue
bu3MyecKkmx sBNEHMI B y4eBHbIX OMbITAX U
OKPY>XAIOLLEN XM3HU: PABHOMEPHOE W
PUBHOYCKOPEHHOE NMPSMOSIMHENHOE ABUXEHHE,

10 xnacc
HaumeHoBaHue pa3genos u K3C/ocHoBHbIe BMAbI AeSTENHOCTM 0bYyUatoWMXCS Popma
Tem yyebHoOro npegmerta KOHTpOns ¢
YKO3aHWEM
Ne BPEMeHH,
n/n OTBOAMMOTO Ha
nposeaeHne
OUEHOYHbIX
npoueayp
1.1 | ®u3nKa u meToabl HayuHoro | Mayyenne  HayuHbix  (3MAMpuuyeckmx M
no3HaHus TEOPETUYECKMX) MeTofoB NO3HAHMS
OKPYXQIOLLErO MUPA.
O6cyxneHune rPaHML, NPUMEHUMOCTH
bu3Muecknx 3akoHoB U Teopwmit. Pabota B
rpynmne no noAroToBKE KOPOTKMX COOBLLEHWM O
PONU 1 MecTe GU3NKM B HOYKE U B MPAKTUHECKOM
[esTenbHOCTH nofen. HemoHcTpauus
OHaNOroBbiX M UUPPOBLIX  M3MEPUTENBHBIX
NPMHOPOB, KOMMBIOTEPHBIX AATYUKOB.
OcBoeHue OCHOBHbIX MpUEMOB paboTbl ¢
unbposoit nabopartopwmen no ¢puamke
2.1 | KuHematuka MNposepexne 3KCNepPMMEHTA: nsydvenune | Tect 30 MuH
HEPOUBHOMEPHOTO ABUXEHUS c Lenbto
onpepeneHus MFHOBEHHOM CKOpOCTH;
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CBO60,D,HOG nageHune Ten, gpuxeHue no

OKPYXHOCTH.

OnucaHnMe  MEXAHMYEeCKOro  ABMXKEHMS  C
MCMONb3OBAHUEM busmyeckmx BENIUYMH:
KOOPAMHATA, MNyTb, MNEepPeMEeLLEHNe, CKOPOCTb,
yCcKopeHMe. Pabora B  rpynmax  npwu

NNAHUPOBAHUK, NpoBefeHUN MU MHTepnpeTaunn
Pe3ynbTATOB ONbLITOB, U AHANIN3E OOMNONIHUTENbHbIX
MCTOYHUKOB MHq)OpMOLIMM no Teme

2.2

OvHamuka

CpaBHeHMe Macc, B3AUMMOAEHCTBYIOWMX TEN.
M3yyeHne 30aBMCMMOCTM CMAbI  YNPYroct OT
neboOpMaLMK; CPABHEHME CUN TPEHMs MOKOS,
KA4YEHUs U CKOMbXEHMS.

ObbsicHeHne Hesecomoctn. [lposepeHue

aKCNepMMeHTa: nccnegoBaHue
30BMCUMOCTM CUN YNPYFOCTU, BO3HUKAIOLLIMX

B MPYXMHE U pe3nMHoBOM obpasue, OT MXx
nebopmaumnu; M3ydeHne ABMXeHus Bpycka

MO HOK/IOHHOM MIOCKOCTH; MCCNedoBAHME
YyCNOBMM  paBHOBecus TBépporo Tena,
MMeIOLLLEro OCb BPALLEHMS.

ObbsicHeHe OCOBEHHOCTEN POBHOMEPHOTO U
POBHOYCKOPEHHOIO NPSIMONIMHEMHOIO ABMXEHMWS,
cBObOJHOrO  MNageHMs  Ten, [OBMXEHMS Mo
OKPY>XHOCTM HA OCHOBE 3aKOHOB HbIOTOHQ,
30KOHO BCEMMUPHOTO TATOTEHMS.

ObuacHeHune OCHOBHbIX NPMHLMNOB
nencrems NOAOLWMNHMKOB 7 nx
MPAKTUYECKOTO NMPUMEHEHMS.

O6bsacHenme OBUXEHMS MCKYCCTBEHHbIX
CMYTHMKOB.

PelweHne pacyéTHbix 3aAaY C SIBHO 30AQHHOM
$U3NYECKOM MOAENbIO C  MCMONb3OBAHMEM
OCHOBHbIX 30KOHOB M HGOPMYN AMHAMMKH.

PacnosHaBaHue dusmueckmnx ssneHuni B yuebHbix
OMbITAX W  OKPYXAIOWEN XM3HU: MHEepLUMs,
B3auMopeicTene Ten. AHanma  duanueckmx
NMPOLECCOB M SBNEHMI C MCMONb3OBAHUEM
30KOHOB M NPUHLMMNOB: 30KOH BCEMUPHOTO
tarotenms, |, Il u lll sakonbl HbloToHa, npuHumn
Cynepnosuumm Cun, MNPMHLUMN PABHOMPABHOCTM
MHEePLMANbHLIX CUCTEM OTCYETA

Tect 20 muH

2.3

3aKOHbI COXpaHeHunA B
MexXaHunKe

MNposepneHune 3KCNepPUMEHTa: nsyyeHme
abCOMIOTHO HeYNpPYroro yAapad € MOMOLLBIO ABYX
OOUNHAKOBbIX HUTAHbLIX MAATHMKOB,; UCCneaoBAHUE

Tect 20 MUH
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cBSI3  paboThl  CMABl  C  M3MEHEHMEM
MEXAHMYECKOM 3HeprMM Tena Ha npumepe
PACTSXEHNS PE3UHOBOrO XryTa.

OueHka  aBCOMIOTHBIX M OTHOCMTENbHBbIX
NOrPeLHOCTeN U3MEPEHUI PUIUYECKMX BESTUUMH.
PeweHne pacuéTtHelx 30804 C SBHO 30AQHHOM
du3MUEeCKOM  MOAenbio  C  MCMONb3OBAHMEM
OCHOBHbIX 30KOHOB M GOPMYn OMHAMMKM U
30KOHOB COXPOHEHMS.

PeweHne kauecTBeHHbIX 30404 C OMOPOW HA
M3ydyeHHble B pasgene «MexaHMKa» 3aKOHBI,
30KOHOMEPHOCTU U GU3UUECKME SBIIEHMS.
OnucaHne  MeXaHWYeckoro  OBMXEHMS  C
MCMONb3OBAHUEM PUBUUECKMX BESTUUMH: UMITYIIbC
TeNna, KMHETMYEeCKAs 3SHEeprus, MNOTEHLMANbHAS
SHeprus, MexaHuyeckas paboTa, MexaHWU4YecKast
MOLWHOCTb. AHONM3 bU3MYECKMX MPOLECCOB M
SIBNIEHMM C MCMONb30BAHUEM 30KOHO COXPAHEHMS
MEXAHUYECKOM 3HEPruMu, 30aKOHA COXPAHEHMS
nmnynsca. OBbsicCHEHME OCHOBHBIX MPUHLMMOB
AENCTBMS M NPAKTMYECKOTO  MPUMEHEHMS
TEXHMYECKMX YCTPOMCTB, TAKMX KAK: BOAOMET,
KONép, NPYXMHHbIM NUCTONET.

Ob6bsicHeHMe [BMXEHMS PAKET C OMOPOM Ha
M3yYEHHble U3MYECKME BENMUYMHBI U 3AKOHBI
MEXAHMUKM.

Mcnonb3oBaHue npu noprotoeke coobuieHuit o
NPUMEHEHUN 30KOHOB MEXAHMKM COBPEMEHHbIX
MHOOPMALMOHHBIX TEXHONMOTUIA [N MOMCKA,
CTPYKTYPUPOBAHMS, MHTepnpeTauum “
NPeACTaBneHns  MHPOPMALMM,  KPUTUHECKMIA
QHANM3 NoNy4aemMon MHbopMaumm

[NpoBeneHne KOCBEHHbIX M3MEPEHUH,
MCCNEefOBAHMMA  3ABMCMMOCTEM  U3MYECKMX
BEJIMYMH, NPOBEPKA NPEAJIOXEHHbIX TMNoTe3

3.1

OcHosBbl
MOJIEKYNSIPHOKNUHETUYECKOM
Teopum

[NpoBeneHne skcnepuMmeHTa: onpepeneHue
MacCCbl BO3Ayxd B KJGCCHOM KOMHATE Ha
OCHOBE  M3MepeHWi  OBbEMA  KOMHATSI,
OOBNIEHMS W TEeMnepaTypbl BO3AyXd B HeW;
nccnepgosaHmne 30BMCUMOCTH mexgy
NAPAMETPAMM COCTOSHUS PA3PEXEHHOTO rasa.
OueHka  0bBCONIOTHBIX M OTHOCHTENbHBIX
norpeLHocTen M3MepeHunt  PU3UYECKMX
BEJIMUMH.

ObbsicHeHWE OCHOBHbIX MPUHLMMOB AENUCTBUMI
TEPMOMETPA M GAPOMETPA M YCHOBUIA WX
6e30MnacHOro UCMoNb3OBAHMS B MOBCEAHEBHOM
GELIE

duUsnyeckum
AnKTaHT 20
MWH
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PacnosHaBanne  Ppusmyecknx  aBneHUn B
yuyebHbIX OMbITAX M  OKPYXAIOWEN XKU3HM:
oMb dysus, BpOyHOBCKOE ABUXEHME.

Onucanne TENNOBbIX SIBNEHUM c
MCMONb3OBAHMEM  PU3UYECKMX  BEJUYMH:
AOBIEHME A3, TEMNepaTypd, CpeaHss
KMHETMYeCKas SHeprus XOAOTUYECKOTO
OBMXEHMS  MOMEKYN, CPEeAHEKBAAPATUYHAS
CKOPOCTb MONIEKYIT.

AHaAnM3 PU3MYECKMX MPOLECCOB U SBIEHWUMI C
ucrnonbszosaHmem MKT, rasoBbix 3aKOHOB,
CBA3M  CpedHeM  KMHETMYECKOW  BHepruu
TEMIOBOro ABMXEHUS MONEKYN C ABCOMIOTHOM
TEeMNepaTypomu.

Pelwenune pacuértHbix 30404 C IBHO 30ACHHOM
bu3MUeCKOM Mopenblo C  UCMONb3OBAHMEM
ocHoBHbIx nonoxennrt MKT, 3akoHoB ¥
dbopMyn MonekynspHon GU3MKM.

Pabota B8 rpynnax npu  NAGHUMPOBAHMM,
NPOBEAEHUM M  MHTEPMNpeTaumMu pPe3ysbTaToB
OMbITOB, MU AHANM3E AOMOHUTENBHBIX MCTOYHUKOB
nHpopmaumm no Teme

3.2

OcHoBblI TEPMOANHAMUKH

lNposepenne 3KCNepUMeHTa: nsmepeHue
yoensHoi Tennoémkoctn Bewectea. OueHka
QBCOMIOTHBIX M OTHOCMTENbHBIX MOrPELIHOCTEN
M3MepPeHMIA PUINYECKMX BENTUYMH.

MsyuyeHne  mopeneit  naposoit  TypOuHbl,
ABUraTENs BHYTPEHHEro CrOpaHMs, PEaKTUBHOrO
aguratens.

Ob6bsicHeHMe NPUHUMNOB OEUCTBUS M YCNOBMM
6e30MaCHOTO MCMONb3OBAHUS B MOBCEAHEBHOM
XM3HU  OBMraTens  BHYTPEHHEro  CropaHus,
BbITOBOTO  XONOAMNBHUKA, KOHIOMUMOHEPQA.
OnucaHne CBOMCTB Ten W TEMNOBbLIX SBMEHWUM C
MCNOMb30BAHUEM busmnyeckmx BEJIUYMH:
AQBfEHMEe ra3qa, TemnepaTtypa, KONMYecCTBO
TEMNOTLI, BHYTPEHHs 3Heprus, paboTta rasa.
PelleHne pacyétHbIX 3004 C SIBHO 30GACGHHOM
bu3MUEeCKOM  MOAenblo  C  MCMOMb3OBAHMEM
OCHOBHbIX 3CGKOHOB M OPMYS MONEKyNspPHOM
bU3NKM U TEPMOAMHAMMKM.

Pelwlenne kayecTBeHHbIX 3004 C OMOPOM HA
M3yuyeHHble B pasgene «MonekynspHas puamka u
TEPMOAMHAMMKA» 30AKOHbI, 30KOHOMEPHOCTU M
dur3nyeckue sBneHus.

Paborta B rpynnax npu aHanmnse AOMONHUTENbHBIX
MCTOYHMKOB MHPOPMALMHM MO Teme

Tect 20 muH
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3.3

ArperaTH bleé COCTOAHUA
BeuwlecrBa. dasosble
nepexoabl

MNposepeHune SKCMEPUMEHTA: n3MepeHme
OTHOCMTENbHOM BRaxHocTM Bosayxa. OueHka
QbCOMIOTHBIX M OTHOCMTESNbHBIX MOrPELIHOCTEN
M3MepeHuit  bU3MYecknX BenuuuH. M3yuyenue
CBOWMCTB  HOCHIWEHHBIX ~ NAPOB,  cnocobos
MaMepeHus BnaxHoct HabniogeHne kuneHus
NPM MOHUXEHHOM [ACBNEHMM, HArPEBAHUS W
NAABAEHMS KPMCTANIMYECKOro BeLLecTBq.
OObbsicHeHWEe MPUHLMMNOB AEUCTBMS M YCIIOBMIA
6e30MNaCHOro MCMoNb30BAHMS B MOBCEAHEBHOW
XMU3HU TMrpoMeTpQ, NCUXPOMETPQ,
KanopumeTpa. MayueHne TeXHONOTUI NonyyeHus
COBPEMEHHbIX ~MATEPMANOB, B TOM  u4MCrie
HaHomaTepuanoe. PeleHne pacyétHeix 30804 €
SIBHO  30A4QHHOM  M3MYEeCKOW Mopenbilo ¢
MCMONb30BAHMEM YyPOBHEHMS TENNOBOro
6ananca. PelleHne kauecTBeHHbIX 3aAA4 C
OMOPOW HA U3YYEHHbIE 30KOHbI, 30KOHOMEPHOCTH
n pu3nyeckme IBNEHUS NO TEME.

PacnosHaBaHue pu3MueCcKUX SBNEHMI B y4eOHbIX
OMbITAX M OKPYXQIOWEN XM3HM: AedopmaLps
TBEPABIX TeN, HATPEBAHME M OXNAXAEHWE Ten,
M3MEHEHWE QrpPEeraTHbIX COCTOSIHWIA BELLECTBA W
ObbsiCHEHME MX HO OCHOBE 3QKOHOB M pOpMYyN
MONeKynapHOM PpU3MKH.

Mcnonb3osaHne MHGOPMALMOHHBIX TEXHOMOTUMA
ANS MOWUCKA, CTPYKTYPUPOBAHMS, MHTEPNPETALMM
M NPeacTaBneHus MHPOPMALMK NPK NOATOTOBKE
coobueHuit o NPUMEHEHUM 30KOHOB
MONEKYNSIPHOM  PU3MKM U TEPMOAMHAMMKM B
TEXHUKE M TEXHONOTU

Tect 20 MUH

4.1

DNEeKTpPOCTaTMKa

MNposeneHne 3KCnepuMeHTa: nsmepeHue
3NEKTPOEMKOCTH KOHAeHcaTopa. OueHka
ab6CONIOTHBIX M OTHOCMTENbHBIX MOrPELUHOCTEM
M3MEPEHUI PUUUECKMX BESTUUMH.

M3yyeHne npuHUMNOB [ENCTBMS 3SNEKTPOCKOMNQ,
3NeKTPOMEeTPQa, KOHAEHCATOPa.

M3yyeHne NpuMHLMNOB AENCTBUS

M ycnoeui  6e3onacHOro  NPUMEHeHUs B
MPAKTUYECKOM XMU3HMU,

KOMMPOBANBHOIO annapara, CTpyHHOrO
npuHTEpA.
Paccmotpenne buanueckmx OCHOBUOHWM

3NEKTPOCTATUYECKOM  3ALMUTEl M 3a3EeMIIEHUS
anekTponpubopos. PelweHne pacuéTHbix 30aa4 ¢
SBHO  30[CGHHOM  GM3MYECKOM Mopenbio ¢
MCMONb3OBAHMEM OCHOBHbIX 30KOHOB M popmyn
3neKTpoCcTaTUKK. PelieHne kauyecTBEHHbIX 3aaaY C

KoHTponbHan
paboTa 40
MMH
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OMOPOM HA U3y4EHHbIE 30KOHbI, 30KOHOMEPHOCTH
M pu3nYeckme IBNEHNUS SNEKTPOCTATUKM.
PacnosHaBaHue pusnyeckux sBneHuin B yuebHbIx
OMbITAX M OKPYXAIOWEN XM3HWU: SNEeKTPU3aLMS
Tesn, B3OMMOAEICTBME 3APSAOB U ODbSICHEHNE UX
HQ OCHOBE 30KOHOB M POPMYIT SNEKTPOCTATHKM.
OnucaHne M3yyeHHbIX CBOWCTB BeLLECTBA M
SNEKTPMYECKMUX  SBNEHUIA C  MCMONb3OBAHMEM
bU3MYECKMX  BENMYMH:  DNEKTPUYECKMIA  3apsj,
HANPSXEHHOCTb 3N1eKTPUYECKOro nons,
noTeHuman, Pa3HOCTb NOTEHLMANOB,
3N1eKTPOEMKOCTb. AHANU3 PUINUYECKMX MPOLLECCOB
M SBNEHWA C WCMONb3OBAHMEM  PUINYECKMX
30KOHOB: 30KOHO COXPOHEHWS SNEeKTPUYECKOro
3apsaa, 3akoHa Kynowa. Pabota B rpynnax npu
aHanuse AOMONHUTENbHbIX MCTOYHMKOB
nHbopmaumMM M noarotopke coobuleHnit o
NPOSIBIEHMM  30KOHOB  SNEKTPOCTATUKM B
OKPY>XAIOLLEN XM3HU U MPUMEHEHUM UX B TEXHMKE

4.2

MOCTOAHHbIN
3NEeKTPUYECKNIN TOK. TOKM B
Pa3IMYHbIX cpesax

[NposeneHne 3KCNEePUMEHTa: nsyyeHue
CMELLAHHOTO coeauHeHus pe3ncTopos;
nameperne 3I[C wuctouyHMka TOKA M ero
BHYTPEHHErO  COMPOTUBNEHMS;  HabBnopeHne
3NeKTpOnM3a.

OueHka  aBCOMIOTHBIX M OTHOCMTENbHBbIX
MOrPELIHOCTEN M3MePEHNH PUIUYECKMX BESTUUMH.
Ob6bsicHeHMe NPUHUMNOB OEMCTBUS M YCNOBMM
6esonacHoro NPUMEHEHMS amnepmeTpa,
BONILTMETPA,  PEOCTATd,  MCTOYHWMKOB  TOKQ,
3NeKTPOHArpeBaTENbHbIX "
3M1EKTPOOCBETUTENbHBIX NPUOOPOB, TEPMOMETPA
COMPOTUBINEHMS, BAKYYMHOTO Avopa,
TEPMMCTOPOB " doTopesncTopos,
NoNyNPOBOAHWKOBbIX AMOAOB, FANLBAHMKM.
PeweHne pacyéTHeix 30004 C SBHO 3Q[QHHOM
du3MUecKOM  MOAenbio  C  MCMOMb3OBAHMEM
OCHOBHbIX 30KOHOB M hOpMYy”N Tembl «[ToCTOAHHDIN
3NEKTPUHECKMM TOK».

PacnosHaBaHue puU3MueCcKUX SBAEHUI B y4ebOHbIX
OMbITAX M OKPYXQIOLLEN XM3HMU: SNeKTpHUYecKas
NPOBOAMMOCTb, TENNOBOE, CBETOBOE,
XMMMYECKOe, MArHUTHOE AeNCTBUS ToKd. AHaNM3
SNEKTPUYECKMUX SIBMIEHMM M MPOLECCOB B LEnsx
MOCTOSIHHOTO TOKA C MCMOJb30BAHWUEM 3QKOHOB:
30KOH Oma, 30KOHOMEPHOCTH
nocnefoBaTENbHOro " napannenbHoro
COelMHEHNs MPOBOAHMKOB, 3akoH [Ixoyns-
Jlenua.

KoHTponbHan
paboTa 40
MMH
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Onucaxune M3YYEHHbIX CBOMCTB BELLECTB M
SNEKTPUYECKUX SIBJIEHUA C  MUCMNONb3OBAHUEM
¢M3M‘-IGCKMX BEJIMYNH! 3J'IeKTpM‘-IeCKMlj1 3ap4an,
cuna TOKQ, 3NeKTpnyeckoe HanpsxexHue,

aneKTpuyeckoe COMpPOTHUBNEHME, PA3HOCTb
noteHupanos, DAC, pabora TOKA, MOLWHOCTL
TOKQ.

Mcnonb3oBaHMe MHPOPMALMOHHBIX TEXHOMOTMIA
AN NOUCKA, CTPYKTYPUPOBAHMS, MHTEPNpeTaLmm
M NpeAcTaBneHns MHGOPMALMM NPU NOArOTOBKE
coobuueHunit o NPUMEHeHMUH 30KOHOB
MOCTOSIHHOTO TOKA B TEXHUKE M TEXHOJIOTUSIX

11 knacc
HaumeHoBaHue K3C/ocHoBHble B1abl nestensHocTH obyyatowpmxcs ®opma
pa3genos u tem KOHTpOnA C
yue6Horo yKasaHWeM
No npeamera BPEMeHH,
OTBOAMMOTO
/n -
nposepeHue
OLleHOUHbIX
npouenyp
1.1 MarHuTHoe none. aBneHus Tembl «MarHuTHoe none. Tect 20 MuH
dNeKTpoMarHuTHas IneKTPOMArHuTHas MHayKums». Onpegenexne
MHAYKLMA HOMPABNEHMUs BEKTOPA MHAYKLMU MATHUTHOTO NONs
NPOBOAHMKA C TOKOM, Cunibl AMnepa 1 cusbl
JlopeHua. PacnosHasaHme dusmnueckmx seneHui s
y4€OHBIX OMBITAX Y OKPYXKAIOLLEN XKMU3HM:
B30MMOLENCTBME MATHUTOB, 3NEKTPOMArHUTHAS
MHAYKLMS, AEACTBUE MATHUTHOTO NONS HA
NPOBOAHMK C TOKOM M ABUXYLLMICS 30PSA.
AHanus 3NEeKTPOMArHUTHbIX ABNEHUIA c
MCMONb3OBAHMEM 30KOHQ 3NEeKTPOMArHUTHOM
nHaykumn. OnucaHne M3ydeHHbIX CBOMCTB BELLECTB U
SNEKTPOMArHUTHbIX ~ SIBIEHWMI  C  MCMONb3OBAHMEM
bU3MYECKMX BENMYMH: MHAYKUMS MArHMTHOTO Mons,
cuna  Amnepa, cuna  JlopeHud, MHAYKTUBHOCTb
KOATYLUKM, SHEPrus 3SNEeKTPUYECKOTO M  MATHUTHOTO
nonem
2.1 MexaHun4yeckune n Wceneposanne napametpos konebatensHoi cuctemsl | TecT 30 MUH

3N1eKTPOMarHuUTHble
KonebaHuA

— Nepuopa, YACTOTbl, AMAAUTYAb U pa3bl KonebaHwit
(MPYXWHHBIN  M/UnKM  MATEMATMYECKMA  MASTHMK).

Habniopgenue 3aTyXQtoLMX KonebaHu.
WNccnepoBaHue CBOMCTB  BbIHYXAEHHbIX KONeBaHMiA.
HabnopeHue pe3oHaHca. [poseneHne

3KCMEePUMEHTA: MCCNefoBAaHWE 30BMCUMMOCTM Nnepmoaa
ManbiX KONeBaHWI rpy3d HQ HUTM OT ANMHBI HUTU M
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MAccChl TPy3q; MCCNefoBAHME MEPEMEHHOrO TOKA B
uenu M3 nocneaoBaTeNbHO COEaMHEHHbIX
KOHAeHcaTopa, KaTywku u pesuctopa. Ouerka
0b6CONMOTHBIX M OTHOCMTENbHBIX  MOTPELHOCTENH
nsmepeHuit  pusmyecknux  BennumnH.  ObbacHeHME
MPUHUMNOB  OEWCTBMS M YCNnoBMM He3onacHoro
NPMMEHEHMUs SNEeKTPUYECKOTO 3BOHKA, reHepaTtopa
nepemMeHHOro TOKaA, NIHMIA anekTponepeaay. Pewerne
PACYETHBIX 30aAAY C SBHO 3QAAHHOW U3UYECKOM
MOAENbIO C MCMONb3OBAHMEM OCHOBHbIX 3AKOHOB M
dopmyn, OMUCHIBAIOLLMX MexaHu4Yeckue "
311EKTPOMArHUTHbIE konebaHus. Onucanune
MEXAHWMYECKMX W 3SNEKTPOMATHUTHBLIX KonebaHuit ¢
MCMONb3OBAHMEM (U3MYECKMX BEMMUYMH: MEPUOA W
yacrota konebaHui, amnnntyaa M easa konebaHmi,
3apsag M cuna ToKa B TAPMOHMYECKMX
3M1€KTPOMArHUTHBIX konebaHmsx. Pewenne
KOYECTBEHHbIX 30404 C ONOPOM HA U3YYEHHbIE 3AKOHBI,
30KOHOMEPHOCTH, OMUCLIBAIOLLME MEXAHUYECKME U
3r1IeKTPOMarHuTHele konebawus. Pabota B rpynnax npu
MIGHAPOBAHMYM,  MPOBEAEHMM M MHTepnpeTaumu
pe3ynbTATOB OMbITOB, M QHANU3E [OMONHUTENbHBIX
MCTOYHMKOB MHPOPMALIMK MO TEME

2.2

MexaHunyeckue un
3/IeKTPOMArHMTHbIE
BOJIHbI

N3yueHne obpa3oBaHUs M pacIpPOCTPAHEHMS!
nornepeuyHbIX M NPOAOIbHLIX BoNH. HabnopeHne
OTPAXEHMS U NPENOMNEHMS, MHTEPPEPEHLMM U
AMPpPaKLMM MexaHuueckux BonH. Habnoaexne
CBSI3M TPOMKOCTHM 3BYKQ M BbICOTbI TOHQ C
OMMUTYROM U YOCTOTOM KONebaHuM, 3ByKOBOroO
pe3oHaHca.

MccnepoBaHMe CBOMCTB 3N1EKTPOMATHUTHBIX BOJTH:
OTPAXEHME, NPENOMNEHNE, NONSPU3ALMS,
AMdppakums, nHteppepeHums. Mayyenne ycnosui
M3NY4YEHMs SNTEKTPOMATHUTHBIX BOJH, B3AMMHOM
opueHTaumu sekTopos E, B, v B anektpomartutHo
BofHe. M3yueHne npumeHeHus
3/1EKTPOMArHUTHBIX BOJTH B TEXHMKE M ObITY.
ObbsicHeHWE NPUHLMMOB AEMCTBUS MU YCIOBUHMA
6e30MacHOro NPUMEHeHMs My 3blIKANbHbIX
MHCTPYMEHTOB, YNbTPA3BYKOBOM AMArHOCTUKM B
TEXHUKE U MeAMLMHE, PAfAPd, PAAMONPUEMHMKA,
Teneensopd, aHTeHHbl, TenedpoHa, CBY-neun.
PeLIJeHMe pOC‘-IéTHbIX M KAYeCTBEHHbIX 3a4a4 C
OMNOPOM HA M3YYEHHbIE 30KOHbI M 30KOHOMEPHOCTH,
ONMUCLIBAIOLLME PACNPOCTPAHEHNE MEXAHUYECKMX M
5N1EKTPOMArHUTHbIX BOJH.

McnonbaosaHue MHGOPMALMOHHBIX TEXHONOTUI ANs
NomcKa, CTPYKTYPUPOBAHMS, MHTEPNPETALMK U
npeacrasneHus MHGOPMALMM NMPU NOArOTOBKE

KOHTpoOAnbHan
paboTa 40
MMH
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coobueHnit 06 CNOoNb3OBAHMM SNEKTPOMATHUTHBIX
BOJIH B TEXHMKE. Y4aCTHE B AUCKYCCHM

06 3NEKTPOMArHUTHOM 3ArPSI3HEHMM OKPYXAIOLLEM
cpeasl.

Pabota B rpynnax npu niaHMpOBAHWM, NPOBEAEHUM U
WHTEPNPETALMM Pe3ybTATOB  OMbITOB, M QHANM3E
[OMOSTHUATENbHBIX MCTOYHUKOB MHPOPMALIMM MO TEME

2.3 OnTuka ObbsicHeHWe NPUHLMMNOB AENCTBUS U YCNOBMUM Tect 30 MuH
6e30MaCHOrO NPUMEHEHMS OYKOB, NYMbI,
doToannapara, NPOeKLMOHHOro annapara,
MMKPOCKOMNQ, TENecKomna, BONOKOHHOM ONTUKM,
AMbPAKLMOHHOM PelléTkM, nonspounaa.

PewweHue pacyéTHbix 30404 C ABHO 3040HHOM
bu3MYeckoit MOAENbIO C UCMONb3OBAHMEM
OCHOBHbIX 30KOHOB 1 OPMYN FreOMETPUYECKOM
ontuku. [NoctpoeHune 1 onucaHme n3obpaxeHus,
CO3[0BAEMOrO NIOCKMM 3€PKASIOM, TOHKOM
nmH3om. PaccmotpeHne npepenos npuMeHMMoCTH
reOMeTPU4ECKOM ONTUKM.
PacnosHasaHue ¢u3MUYECKMX SBNEHWMIA B OMbITAX M
OoKpyXatoLLen XKU3HM: NpsSMOnMHenHoe
PACNpPOCTPAHEHME CBETA, OTPAXEHMWE, NPENOMIEHME,
nHTepdepeHuMs, AMPPAKLMS 1 NONAPU3ALMS CBETA,
aucnepcus ceetd. Msydenue ycnoeuit HabmopeHws
MOKCMMYMOB M MWHUMYMOB B MHTepdEepPEHLMOHHOM
KAPTMHE  OT  ABYX  CMHGpA3HbIX  KOTEPEHTHbIX
MCTOYHMKOB.  Ycnosue  HABMOOEHMS  TABHbIX
MOKCMMYMOB MpPM NAAEHUM MOHOXPOMATMYECKOTO
cBeTa HA AMPPOKUMOHHYIO — pelwéTky. AHanus
ONTUYECKMX SIBNIEHUMA C MCMONb3OBAHMEM 30AKOHOB:
30KOH MNPSMONIMHENHOTO PACNPOCTPAHEHUs CBETA,
30KOHbl OTPOXEHWS CBETA, 3QKOHbl MPENOMIEHMs
ceeta. OnucaHue  ONTMYECKMX  SBAEHUH  C
MCNONb3OBAHMEM GU3MYECKMX BENUUYMH: OKYCHOE
PACCTOsIHME M ONTUYECKAS CUIA NIUH3bI
3.1 OcHosBbl PelneHne kavecTBeHHbIX 30404 ¢ onopod Ha | Tect 20 MUH

cneumanbHol nsyyeHHole  noctynatel  CTO.  McnonbsosaHue

Teopum MHPOPMALMOHHBIX ~ TEXHOMOTMM AN MOMCKQ,

OTHOCHTENBHOCTH CTPYKTYPUPOBAHMS, MHTEPNIPETALMM U NPEACTABNEHMS
nHpopMALMM  NPU  MOArOTOoBKE  COOBLWEHUH O
FPOHMLAX MPUMEHUMOCTM KIACCMYECKON MEXAHUKK M
ocHoeax CTO

4.1 dnemeHTbI Habnioperue potoadpdekra Ha ycTaHoBKe C Tect 10 MmuH

KBaHTOBOW LIMHKOBOM nnactuHo. MccnegoeaHne 3aKoHOB
ONTUKM BHelwHero ¢oTosddexTa.

Ob6bsicHeHME  OCHOBHbIX — MPWMHUMMOB  AEMCTBMS
TEXHMYECKMX YCTPOWCTB, TAKMX KAK: POTOINEMEHT,
doTopaTumk, conHeuHas 6Gartapes, ceeToamMod; M
YyCNnoBMMU  MXx  6E30MacHOro  MpUMEHeHWs B
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NPAKTUYECKOM XM3HU. PelleHne pacyétHeix 3apay ¢
SIBHO  30[CHHOM  ¢U3MyYeckor  Mopenblo ¢
MCMONb3OBAHMEM OCHOBHbBIX 3CGKOHOB M dopmyn
KBOHTOBOM ONTMKM. PellleHne KauecTBEHHbIX 3aAaY C
OMOPOM HA M3y4YeHHble 30KOHb, 3AKOHOMEPHOCTH
KBAHTOBOM ontuku. PacnosHasanue usmnyeckmx
SBNEHMI B y4ebHbIX OMbITAX: (HOTOINEKTPUYECKMH
3¢dekT, ceetoBoe aasneHne. Onucanne U3yyeHHbIX
KBOHTOBbIX SIBJIEHWI M NPOLLECCOB C MCMOMb3OBAHUEM
bU3MYECKMX BENIMYMH: CKOPOCTb 3NEKTPOMATHUTHBIX
BOSIH, AJIMHA BOJIHbI M 4YOCTOTO CBETA, 3SHEPrUs M
MMMYNbC GOTOHA

4.2

CrtpoeHue aToma

MN3yuenne mopenu oneita Pesepdopaa. MNposenermne
5KCMEPUMEHTA MO HABNIOAEHUIO IMHENYATOrO CMEKTPA.
OueHka abCoMOTHBIX U OTHOCHTENBHBIX MOrPELIHOCTEN
n3MepeHuit GU3nyecknx BenmumH. Mayvenme mopenu
atoma: TOMCOHO, MNGHETAPHOM MOAENM ATOMQ,
mogenn atoma bopa. WMsyuenune cnektpa yposHen
sHeprun atoma sogopona. ObbsicHeHMe NPUHUMMNOB
AENCTBMS UM yCnoBuit 6e30nacHOro  nNpUMeHeHus
CMEKTPOCKOMNQ, /a3epd, KBAHTOBOrO KOMMbIOTEPA.
PeweHne KayecTBeHHbIX 30404 C  OMOPOM  Ha
M3y4YeHHblE 30KOHbI, 3UKOHOMEPHOCTU U uU3nyeckme
sBnexus no teme «CrpoeHne atomar. PacnosHasaxue
buamuecknx  aBneHuit B y4ebHbIX  OnbITOX:
BO3HMKHOBEHME JIMHEMYATOrO CMEKTPA M3NYYEHMUs.
AHOnNM3  KBOHTOBBIX MPOLECCOB M SBAEHMH C
ncnonb3oBaHnem noctynatos bopa

Tect 10 muH

4.3

ATOMHOE Aapo

MN3ydeHne sKkCNEPUMEHTOB, [OKA3bIBAIOLMX
CNOXHOCTb CTPOEHMSI ATOMHOTO APA.

Wccnenosanue Tpekos yactuy, (no rotosbim
doTorpadusam). Nayuenne saepHbix cun, saepHbix
PeaKLUMi CMHTe3a M PACNAfd, TEPMOSAEPHOTO
cuHTe3a. M3yyeHune HyKNOHHOM Moaenu sapa
leitsenbepra-MeaHenko. ObbscHeHWe ycTporcTBa

1 NPUMEHEHUs BO3MMETPA, Kamepsl BunbcoHa,
SNEPHOro PeaKTOpd, ATOMHOM HombbI. Pelenne
30404 C ONOPOW HA NOMYYEHHbIE 3HAHMS, B T.4. O
3apsiae M MaccoBoM uucne sppa. PacnosHasawue
PH3NYeCKMX ABNEHMI B y4EBHbBIX OMbITAX U B
OKPY>XAIOLLEN XM3HU: €CTECTBEHHAS U

MCKYCCTBEHHAS PAAMOAKTUBHOCTb.

OnucaHne KBAHTOBBIX SBIEHMA M NPOLECCOB C
MCMONb3OBAHMEM  PU3NYECKMX  BENMYMH: MEPUOA
nonypacnaaa, SHeprus CBs3M ATOMHbIX saep, AedekT
maccel  sapa. AHanM3 NPOLEcCoB M SIBNEHWH C
MCMONb3OBAHMEM 30KOHOB M MOCTYNATOB: 30KOH
COXPOHEHMS  SNEKTPUYECKOTO  3apsiAd,  30KOH
COXPOHEHMs MaccoBoro uucna, noctynatsl bopaq,

Tect 10 muH
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30KOH PAAMOAKTHBHOTO pacnagad. Yuactue B pabote

Kpyrnoro cTona «PyHaameHTanbHbIE
B3aMmMopaencTems. EamHcTBO  du3Myeckod KapTUHBI
MUPa». WNcnonbsosanue MHGOPMALMOHHBIX

TEXHONOTMM BN MOWCKA,  CTPYKTYPUPOBAHMS,
MHTEPNPETALMM M NPEACTABNEHUS MHPOPMALMM NPK
NOArOTOBKE COODLIEHMIH O MPUMEHEHWUM 3AKOHOB
KBAHTOBOM U3UKM B TEXHWMKE M TEXHONOTMUSX,
5KOJIOrMYECKMUX ACMEKTAX AEPHON SHEPreTUKM

51

dnemeHTbl
aCTPOHOMUU U
acTpopuU3nKM

Moprotoska cooblueHuit 06 STanax passuTHs
QCTPOHOMWMM, O NPUKIAAHOM U
MMPOBO33PEHYECKOM 3HAYEHUM ACTPOHOMMM, O
MeTOAAX NOMTYYEHMS HAYYHbIX ACTPOHOMMYECKMX
3HAHMM, OTKPLITUSX B COBPEMEHHOM OCTPOHOMMM.
M3yueHne cOBpeMEHHbIX MPEACTABNEHMIA O
npouncxoxaeHun n asonioupn ConHua 1 3BE3g,
M3yyeHne TMNOB ranakTmk, POAMOranakTmK 1
KBO3apOB. M3yueHune aemxerns HebecHbix Ten,
sBosnouMm 38€3a 1 BceneHHoi, npoueccos,
NPOUCXOASILLMX B 3BE3[AX, B 3BE3AHBIX CUCTEMAX, B
MEXranaKTUYeCcKoi cpeae, MacLITabHO
ctpykTypbl BcenenHoit. ObbsicHeHne paclumperus
BcenenHom Ha ocHose 3akoHa Xabbna.
Moarotoeka k 0bCyXaeHUIO HepeLLeHHbIX Npobnem
actpoHomuu. MNposepeHne HabnogeHMit
HEBOOPYXEHHbIM FO30M C UCMOMb30BAHMEM
KOMMbIOTEPHBIX MPUIOXEHWI ANt ONpeaeneHuns
NonoxeHus HebecHbIX OBBEKTOB HO KOHKPETHYIO
AATy: OCHOBHble co3ee3ans CeBepHOro nonywapus
U ApKUe 3BE3abI.

MposepeHne HabnogeHwuit B Teneckon JlyHel, nnawer,
Mneunoro Mytn. Yuactue B aMckyccimn o HepeLueHHbIX
npobneMax acTpoOHOMMM

Tect 10 MUH

6.1

Ob6obuwatouee
noBTOpEeHue

YyacTtue B AMCKYCCHUM O PONU GU3UKM M ACTPOHOMMM B
PasnMuHbiXx  chepax  AeATENbHOCTM  YenoBekd.
Moprotoska coobueHnit o MmecTe  uU3MUECKOi
KAPTHUHBI MMPQA B PSiBly COBPEMEHHbIX MPEACTABNEHMIA O
npupoge.  BoinonHeHne  yuebHbiX  30AAHMHA,
AEMOHCTPUPYIOLWMX OCBOEHME OCHOBHbIX MOHATHIA,
bu3MYeckMx BENMYMH M 30KOHOB Kypca ¢u3snku 10—
11 knaccos

MepeueHb (koandukaTop) pacnpenenéHHbIX No KNACCAM NpoBepseMbix TpeboBaHMi K
pe3ynbTaTaM OCBOEHMsi OCHOBHOM 06pasoBaTenbHOM Nporpammsl cpeaHero obuiero obpasosaHus
U 3NEMEHTOB

Kopa

MpoBepsiemble NpegMeTHble pe3y/ibTaTbl OCBOEHWA OCHOBHOM
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npoBepsaemoro
pe3ynbTaTa

obpaszoBaTtesibHOM Nporpammbl cpeaHero obuiero obpasoBaHus

111

[JeMoHcTpMpoBaTb Ha nNpumepax pob U Mecto  GU3MKM B
$GOpPMMPOBAHMM COBPEMEHHOW HAYYHOM KapTUHbI MWpPa, B PA3BUTUK
COBPEMEHHON TEXHUKU U TEXHONOTMN, B NPAKTUYECKOM AesTenbHOCTU
noaen, LenocTHOCTb U eAUHCTBO PU3NYECKOM KapTUHbI MUpa

11.2

Y4nTbiBaTb FpPaHuLUbl NMPUMEHEHWUS U3YYEHHbIX GU3MYECKUX Mogenen:
TOYEYHbIN 3/IEKTPUYECKUI 3apsag, AfAepHas MoAeNb aToma, HYKNOHHasA
MoOZeNb aTOMHOTro s4pa Npu peweHnn dprusmyecknx 3agay

11.3

PacnosHaBaTb ¢u3nyeckne saBneHua (npoueccbl) U 06BACHATL UX Ha
OCHOBE 3aKOHOB 31E€KTPOAMHAMUKN U KBAHTOBOM GU3MKU: INEKTPUYECKaA
NPOBOAMMOCTb, TEM/IOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE AeNCTBUA
TOKa, B3aMMOAEWNCTBME MArHUTOB, 3/IEKTPOMArHUTHaA  UHAYKUMA,
AENCTBME MArHUTHOTO MOJA Ha MPOBOAHWMK C TOKOM U ABUNKYLLMACA
3apsagd, SNEeKTPOMarHuUTHble KosnebaHua W BOJIHbI, MNPSAMOJINHENHoe
pacnpocTpaHeHue CBeTa, oTpakeHue, npenomneHue,
nHTepdepeHums, aAndpakuma M Nnonapusauma cBeTa, AMCNEepPCcUn ceeTa,
doToanekTpudeckuin  addekt (botoaddeKkTt), cBeTOBOE AaBEHUE,
BO3HWKHOBEHWE IMHENYATOrO CNeKTpa aToma BoAopoAa, eCTeCTBEHHAas U
NCKYCCTBEHHAs PaANOaKTUBHOCTb

114

OnucbiBaTb M3yYEHHbIE CBOMCTBA BELLECTBA (3/1€KTPUYECKNE, MArHUTHbIE,
ONTMYECKME, 3S/IEKTPUYECKYID MPOBOAMMOCTb Pas/INYHbIX cpea) wu
3NEeKTPOMarHuTHble ABNeHMA (npouecchl), Ucnonb3ys ¢u3nyeckue
BE/IMYMHDBI:  3/IEKTPUYECKUIM  3apAd, Ccuna  TOKa, JJIEKTpUYecKoe
HanNpAMKeHWe, 3/IEKTPUYECKOE COMNPOTMBAEHMNE, PA3HOCTb MOTEHLMANOB,
34C, pabota TOoKa, MHAYKUMS MarHUTHOro nonsa, cuna Amnepa, cuna
JlopeHua, WHAYKTUBHOCTb KaTYLIKW, 3SHEPrua 3/IEKTPUYECKOTO MU
MarHMTHOro nonei, Nepumos W 4YactoTa KonebaHun B KonebaTenbHOM
KOHTYpe, 3apsg W CuMla TOKa B MNpouecce rapMOHMYECKUX
3/IEKTPOMArHUTHbIX KonebaHui, ¢GOKYCHOE paccTosiHMe W ONnTUYecKasn
CW/1a INH3bI; NPU ONMUCAHUKN NPABU/IbHO TPAKTOBaTb GUBNYECKUIA  CMbICA
NCNO/Ib3YEMbIX BEAMYMH, MX 0603HAYEHUA U eaMHUUbI;  yKas3blBaTb
dopmynibl, CBA3bIBAOLWINE AAHHYIO U3MYECKYID BEIMYUHY C APYTMMMU
BeJIMYMHAMM

11.5

OnucbiBaTb M3y4YeHHble KBAHTOBbIE ABNEHUS M MPOLECCHI, UCMONb3yA
du13nYecKme BeIMYMHbBI: CKOPOCTb 3/1EKTPOMArHUTHbIX BOJIH, /IMHA BOJHbI
M YyacToTa cBeTa, 3HeprMa M umnynbc GOTOHa, Mepuos noaypacnaga,
3Heprus cBA3M aTOMHbIX A4ep; NPU OMMCAHUKW NPaBUIbHO TPAKTOBATb
bM3NYECKMIA CMbICT  MCNONb3yEMbIX BE/IMYMH, WX OOO3HaYyeHuA U
e4MHUUbI; YKa3biBaTb GOPMY/bl, CBA3bIBAIOWME AaHHYIO U3MYECKYIO
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BE/IMYMNHY C APYITMMWU BEIMYMHAMM, BbIYUCAATL 3HAYeHue usnyeckom
BE/INYUHDI

11.6

AHanusupoBaTb GU3MYECKME npoueccbl W ABMEHWUA, UCNONb3yA
du3nyeckme  3aKOHbl M NpUHUMNbE:  3aKOH  OMma,  3aKOHbI
nocnefoBaTeNbHOro M NapanneibHoro coeanHeHMA NPOBOAHUKOB, 3aKOH
Oxoyna — JleHua, 3aKOH 31EKTPOMArHUTHOM WHAYKUWMKW, 3aKOH
NPAMOJMHENHOTO PACNPOCTPAHEHUA CBETa, 3aKOHbl OTPaXKEHUA CBETa,
3aKOHbI npenomneHuMa CBeTa, YpaBHeHMe DHHWTelHa Ana
doToaddeKTa, 3aKOH COXPAaHEHUA SHEPTUM, 3aKOH COXPaHEHUS UMNY/bCA,
3aKOH COXpPaHEHMA 3/NeKTPUYECKOro 3apsafa, 3aKOH COXpaHeHuA
MacCOBOro Yncna, noctynatbl bopa, 3aKOH paAnoaKTUBHOrO pacnaga; npu
3TOM pa3/iMyaTb CIOBECHYIO GOPMYIMPOBKY 3aKOHA, ero MaTeMaTUyeckoe
Bblpa*keHue 1 ycnosuma (rpaHunLbl, 061actn) NPUMEHUMOCTH

11.7

OnpeaenaTb HanpaBneHWE BeKTOpa WMHAYKLMU MarHUMTHOro noss
NPOBOAHMKA C TOKOM, CUAbl AMnepa 1 cunbl JlopeHua

11.8

CTpouTb M oNnCbIBaTb M306parkeHUe, CO34aBaeMOoe MNI0CKUM 3ePKanom,
TOHKOWN NNH30M

11.9

BbINONHATL 3KCNEPUMEHTbI NO UCCNef0BaHUIO GU3NYECKUX ABNEHUN U
NPOLLeCCOB C MUCNO/Ib30BAHNEM MPAMbIX U KOCBEHHbIX U3MEPEHUI; Npu
aTom ¢dopmynmpoBatb npobnemy (3agadyy) M runotesy yyebHoro
aKcnepumeHTa, cobupaTb YCTaHOBKY U3 NpeasioKeHHOro o6opyaoBaHus,
NpPoBOAMUTL OMbIT U GOPMYNMPOBATL BbIBOAI

11.10

Ocyw,ecTBnaTb NPAMbIE U KOCBEHHblE M3MepPEeHUA GU3NYECKUX BEIUYUNH;
npM 3Tom  BblbMpaATb  ONTUMAAbHbIX  cNocob  M3MepeHua W
MCNONb30BaTb U3BECTHbIE METOAbI OLLEHKM NOTPELIHOCTEN U3MEPEHUI

11.11

NccnenoBaTb 3aBUCMMOCTU GU3NYECKMX BETMYMH C UCMONb30BAHUEM
NPAMbIX U3MEPEHUIA; MPU STOM KOHCTPYMPOBaATb

YCTaHOBKY, GMKCUMPOBATb pPe3yNbTaTbl NONYYEHHOM
3aBUCMMOCTU GU3NYECKMX BENMYMH B BUAE Tabau, 1 rpaduKos, genatb
BbIBOZbI MO pe3y/bTaTam UcCAef0BaHNA

11.12

Cobntopatb npaBuaa 6esonacHoro Tpyga Npu NpoBeAeHUU nccnenoBaHnim
B pamMKax y4yebHOro 3KcnepumeHTa, y4yebHO-UccnenoBaTENbCKON W
NPOEKTHOMN AeATeNIbHOCTM C UCNONb30BaHUEM U3MEPUTENbHbIX YCTPOMCTB
n nabopatopHoro obopynosaHus

11.13

PewaTtb pacyeTHble 3aZ@uM C ABHO 33a4aHHOM GU3MYECKOM MOAENbIO,
Ncnonb3ya pUanYecKne 3aKoHbI M NPUHLMUIMbI; HA OCHOBE aHaM3a YCN0BUA
3aflauM  BblbMpaTb GU3MYecKyld Moaenb, BblaenaTb  Gusmnyeckune
BE/IMUYMHBI U OPMYNbl, HEODXOAUMbIE AN ee pelleHuA, NPOoBOAUTb
pacyeTbl U OLEHMBATL PEANbHOCTb MOJIYYEHHOrO 3HAYEHUA PU3NYECKON
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Be/INYNHDbI

11.14 Pewatb KayecTBeHHble 3ajaun: BbICTPaMBaTb NOornyeckun
HENPOTMBOPEUNBYHD LEMNOYKY PACCYKAEHMA C ONOPON Ha WU3YYEHHbIE
3aKOHbIl, 3aKOHOMEPHOCTU U dU3NYECKUNE ABNEHUA

11.15 Mcnonb3oBaTb NpU  peweHurM  y4yebHbIX 334a4y  COBPEMEHHble
MHOOPMALMOHHbBIE  TEXHONOMMM  ONA  MOWUCKA, CTPYKTYPUPOBAHMUA,
WHTepnpeTauMm W npeacraBneHna yy4ebHOM M Hay4YHO-MOMNYNSAPHOWN
NHbGOpPMALMK, MNONYYEHHOM W3 PA3/IUYHBIX MCTOYHWUKOB; KPUTUYECKMU
aHaNM3MpoBaTb Nosydyaemyto MHGopmaLumio

11.16 06BbACHATL MPUHUMNbI AENCTBMA MaLUMH, NPUOBOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nnyatb ycioBua ux 6e3o0macHOro MCNonb3oBaHMA B
NnoBCe|HEBHOM XU3HU

11.17 MpuBOAMTL NPUMEpPbLI BKAAZA POCCUUCKMX W 3apybeXKHbIX y4YeHbIX-
®13MKOB B pa3BUTME HayKM, B OOBACHEHME NPOLECCOB OKPYXKaoWero
MWPA, B Pa3BUTUE TEXHUKM U TEXHOIOTUN

11.18 Mcnonb3oBaTb TEOPETUYECKME 3HAHUA NO PU3MKE B NOBCEAHEBHOMN *KU3HU
AnAa obecneyeHua 6e3onacHocTM npu obpalleHun c npubopamu w
TEXHUYECKMMWU  YCTPOMCTBAMM,  ANA  COXPaHEHMA  340pOBbA U
cobnogeHNA HOPM SKONOTMYECKOTO NMOBEAEHMA B OKPYKaloLLel cpeae

11.19 PabotaTb B rpynne c BbINOJIHEHWEM pPa3/INYHbIX COLMANbHbIX POAEN,
NNaHMpoBaTb PaboTy rpynnbl, paunMoHaAbHO pacnpenensaTb 06a3aHHOCTH
W NAaHUPOBaTb AEATeNbHOCTb B HECTAaHAAPTHbLIX CUTYaUMAX, afeKBaTHO
OUEHMBATb BKA3L KaxKAOro M3 YYACTHMKOB Trpynnbl B pelleHue
paccmaTpuBaemon npobaemol

n poBepAaemMble 31eMeHTbl coaepXaHua

Kopg, Kopg, MpoBepsiemble 3/1eMEHTbI COAepPKaHMA
pasgena npoBepsemoro

3/leMeHTa
4 SNEKTPOONHAMUKA
4.3 MATHWUTHOE NOJE. 9IEKTPOMATHUTHAA MHAYKLUNA
431 MocToAHHbIE MarHuTbl. B3ammopgencTteme MNOCTOAHHbIX
MarHuMToB
4.3.2 MarHuTHoe none. BeKTop MarHUTHOW WMHAYKUMK. MpuHUMN

cynepnosuumn. JIMHUM MarHUTHOM MHAYKUMK. KapTUHa TMHWUI
MarHMTHOM MHAYKLUMM NONA MOCTOAHHbIX MarHUTOB

433 MarHuTHoe noJsie NPoBoAHMKA C TOKOM. KapTnHa AnHKMIA nons
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OJIMHHOTO MPAMOro NPOBOAHMKA M 3aMKHYTOrO KOJibL,EBOro
NPOBOAHMKA, KAaTywku Cc Tokom. OnbIT  3pcreaa.
B3aumopaenctemMe NpoBOAHMKOB C TOKOM

434 Cuna Amnepa, ee moaynb U HanpasaeHne

4.3.5 Cuna JlopeHua, ee moaynb W HanpasneHue. [BuKeHue
3apAXKEHHOM 4YacTuubl B OAHOPOAHOM MArHUTHOM nMo”e.
PaboTa cunbl JlopeHua

4.3.6 fiBneHne aNeKTPOMArHUTHOM MHAYKLMMK

4.3.7 MoTOK BEKTOPA MarHUTHOM MHAYKLMN

438 3AC MHAYKUMW. 3aKOH 3N1EeKTPOMArHUTHOM MHAYKUUK
dapagen

4.3.9 Buxpesoe  asnekTpuyeckoe none. SAC uMHAYKUMKM B
NPOBOAHUKeE, ABUKYLLEMCA NOCTynaTtesbHO B OAHOPOAHOM
MarHUTHOM none

4.3.10 Mpasuno JleHuya

4311 MHAYKTMBHOCTL. fiBNeHne camonHaykuumn. 34C
CaMOUHAYKLMN

4.3.12 DHeprna MarHMTHOro NOAA KaTyLLKKN C TOKOM

4.3.13 DNeKTpoOMarHMTHoe nose

43.14 TexHunyeckune YCTPOMCTBA: NOCTOAHHbIE MarHuThbl,
3/IEKTPOMArHuTLI, afleKTpoaBuraTens, yCKOpUTEen
3leMeHTapHbIX YacTuL, UHAYKLUWMOHHAA neyvb

4.3.15 MpakTnyeckue pabotbl. M3yyeHME MAarHUTHOTO MOAS KaTYyLUKK

C TOKOM. MccnepoBaHne AeWCTBUA NOCTOAHHOrO MarHuUTa Ha
paMKy € TOKOM. MccnepgoBaHue ABIeHMA 31E€KTPOMarHUTHOM
NHAYKLUUK

KONEBAHUA N BOJTHbI

51

MEXAHUYECKUE N INEKTPOMATHUTHbBIE KOJTEBAHNA

5.1.1 KonebatenbHasn cuctema. CBoboaHble KonebaHums.
FapmoHuyeckne konebaHus. Mepuog, YactoTa, amnanTyaa U
¢da3a KonebaHum

5.1.2 MpPY*KUHHbIA MAsTHMK. MaTemaTU4eCcKNin MaaTHUK

5.1.3 YpaBHEHME rapMOHUYECKUX KonebaHuit. KnHemaTtmyeckoe u
AMHaMNYeCcKoe onncaHue KosebaTeNbHOro ABUKEHMUA

514 MpeBpalleHne 3HEPrMM NPU FapPMOHUYECKMX KonebaHusX.
CBA3b amnauTyapl KonebaHUM WUCXOO4HOW  BENINYMHBI C
aMNANUTYAaMM KoNebaHUM ee CKOPOCTU U YCKOPEHUsA

5.1.5 KonebaTtenbHbit  KOHTYp. CBOOOAHbLIE 3N1EKTPOMArHUTHbIE

KonebaHus B naeaibHOM KonebatenbHOM KOHTYype.
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AHanorns mexay  MexaHUYeCKUMU N INEeKTPOMArHUTHbIMMU
KonebaHnamn. Popmyna TomcoHa

5.1.6 3aKOH COXPaHEHWA SHEPTUN B NAEaNbHOM KonlebaTelbHOM
KOHType

5.1.7 BbIHyXAEeHHble ~ MexaHuyeckue  KonebaHua.  Pe3oHaHc.
PesoHaHcHaa KpuBasA. BbIHYXXAEHHble 3N1EKTPOMarHUTHbIe
KonebaHuA.

5.1.8 MepemeHHbI TOK. CUHYCOMAaNbHbIN NEPEMEHHbINM TOK.

5.1.9 MoLHOCTb NepeMeHHOro Toka. AMNANUTYAHOE U AeNcTBYOLWEee
3HayYeHme CUNbl TOKA U HanpaXKeHua

5.1.10 TpaHchopmaTtop. MpoussoacTBo, nepedada U notpebneHue
NEKTPUYECKOM 3IHEpPrun. IKONIOTUYECKME  PUCKK npu
npoussoacTsee aneKkTpuyeckon 3aHeprun.  KynbTypa
MCNONb30BaHUA 3NEKTPO3IHEPIUN B NOBCEAHEBHOM XKU3HU

5.1.11 TexHuyeckune ycTpoiictea: cencmorpad, 3/IEKTPUYECKUIA
3BOHOK, IMHUU 31eKTponepeaay

5.1.12 MpaKTuyeckune paboTbl. UccnegoBaHne 3aBUCMMOCTM Nepuoaa

ManblX KonebaHui rpysa Ha HUTU OT ANMHbI HATU WU MacChbl
rpysa. WccnepgoBaHve nepemeHHOro TOoKa B Uenn w3
nocnenoBaTe/lbHO COeAMHEHHbIX KOHAEHCATopa, KaTyWKU M
pesuctopa

5.2

MEXAHWUYECKWNE N SNNEKTPOMATHWNTHbBIE BOJIHbI

521 MexaHunyecKkme BOJIHbI, YCA0OBMA pacnpocTpaHenHua. MNepuoga,.
CKOpOCTb pacnpocTpaHeHUA U AAnHA BOJIHbI. [lonepeyHble 1
NPOAOAbHbIE BOJIHbI

5.2.2 NHTepdepeHuma n andpakuma MexaHUYeCKUX BOSH

5.2.3 3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3ByKa. BbicoTa ToHa. Tembp
3BYKa

524 DNeKTPOMArHMUTHbIE BOJIHbI. YC/I0BMA U3NYYeHUA
DNeKTPOMArHUTHbIX BOAH. B3aMmHaA opmeHTauma BeKTOpoBE,
Bun VU B3neKTPOMarHMTHOM BOJIHE B BaKyyme

5.25 CeolicTBa 3/1IeKTPOMArHUTHbIX BOJIH: oTpaxKeHue,
npenomneHve, nonapusauma, andpakuma, nHTepdepeHuma.
CKOpOCTb 3/IEKTPOMATHUTHbIX BOJH

5.2.6 LLIkana saneKTpoOMarHMUTHbIX BOJIH. [TpumeHeHmne
3/1eKTPOMArHUTHbIX BOJIH B TEXHUKE U BbITy

5.2.7 MpuHUMNbl pagmnocsasun n TenesuaeHna. Pagmonokauua.
JNeKTpoMarHUTHoe 3arpAsHeHne OKpyKatoLen cpeapl

5.2.8 TexHMYyeckne yCTPOMCTBA: My3blKa/bHble  UHCTPYMEHTbI,
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YyNbTPa3ByKOBasA AMArHOCTMKA B TEXHUKE U MeguLMHe, pajap,
pagMonpueMHuK, TeneBnsop, aHTeHHa, TenedpoH, CBY-neub

53

ONTUKA

53.1

MpamonuHeHOe pacnpocTpaHeHne cBeTa B O4HOPOAHOWN
cpege. Jlyd cBeTa

5.3.2

OTpaxkeHue ceeTa. 3aKOHbl OTpaXKeHuA ceeTa. [locTpoeHune
M306parKeHn B NJIOCKOM 3epKane

533

MNpenomneHune ceeTa. 3aKOHbI NpesoMAeHUA CBETa.
ABCONIOTHBIN NOKa3aTeNb NPeoOMIEHNA

534

MNMonHoe BHyTpeHHee oTparkeHue. MNpeaenbHbl Yrosl NOJIHOro
BHYTPEHHEro oTpa*keHms

5.3.5

Ancnepcus ceeTta. CNoXHbIN cocTaB benoro ceeta. Liset

5.3.6

Cobupatowme W paccevBatolme /AWH3bl. TOHKaa /NuMH3a.
dPoKycHOe paccToAHME M ONTUYECKas CuJ1a TOHKOM JINH3bI.
MocTpoeHune n3obpaxeHni B cobupatowmx n
paccemBalOwmMx  NMH3ax. Popmyna  TOHKOW  JIMH3bI.
YBenunyeHue, JaBaemoe JIMH30M

5.3.7

I'Ipe,a,enbl NMPUMEHNMOCTU FeOMeTpM‘-IECKOVI ONTUKU

5.3.8

NHTepdepeHuma ceeTa. KorepeHTHble UCTOYHUKKU. YcoBuUS
HabnoaeHun MaKCMMYMOB 7 MWUHUMYMOB B
MHTEPPEPEHUMOHHOM  KapTUHE OT  ABYX  CUH(a3HbIX
KOTrepeHTHbIX UCTOYHUKOB

5.3.9

Ondpakums ceeta. [AudpakumoHHaa peweTka. Ycnosue
HabnoaeHMA  rNaBHbIX  MAKCMMYyMOB  NMpW  MaZeHun
MOHOXPOMATUYECKOTO CBETA HA AMPPAKLMOHHYIO peLLeTKyY

5.3.10

Monapusaumna ceeta

53.11

TexHuyeckne yCTPOMCTBA: OYKM, Ayna, ¢oToannapart,
NPOEKLMOHHbIM annapaTt, MUKPOCKOM, TeIeCKON, BOJIOKOHHanA
ONTUKA, SUPPAKLMOHHAA peweTKa, Nonapouns,

5.3.12

MpakTnyeckme paboTbl. N3mepeHmne nokasarensa
npenomnenua. WMccneposaHne CBOMCTB M306parkeHUi B
nvH3ax. HabnoaeHne gucnepcum ceeTta

3/IEMEHTbI CNELUMAIBHOW TEOPUM OTHOCUTENIbHOCTU

6.1 lpaHuUbI NPUMEHMMOCTH KNaccmMyeckom MeXaHWKH.
MocTynatbl TEOPUM OTHOCUTENBHOCTU: WMHBAPWAHTHOCTb
moaynsa CKopocTn cBeTa B BaKyyme, npUHUMN
OTHOCUTENbHOCTM DIAHLITENHA

6.2 OTHOCUTENBHOCTb OAHOBPEMEHHOCTU. 3amedeHNE BPEMEHM

M COKpaweHne O/1UHbI
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6.3 dHeprua n uMnyibc cBOHOAHOM YacTULbI
6.4 CBA3b MacCbl C 3Hepruem M umnynbcom csobopgHom
YyacTuubl. DHeprma NoKoA cBo6OAHOM YacTULbI
7 KBAHTOBAA ®U3UKA
7.1 3NIEMEHTbI KBAHTOBOW OMTUKU
7.1.1 ®oToHbl. Popmyna MnaHKa cBA3M 3Heprum GOTOHa C ero

4acToToM. dHeprua n nMmnynbc GoToHa

7.1.2 OTKpbITHE N nccnepoBanme potoadpoekta. OnbiThl A. T.
CtoneTtoBa. 3aKkoHbl poToapdeKTa

7.13 YpaBHeHne IHWTeNHa ana dotoadpdeKkta. «KpacHasn
rpaHmua» ¢potoadpoeKrta

7.14 HasneHune ceeta. OnbiThl . H. /lebeaesa
7.1.5 Xnmuueckoe geincreme ceBeTa
7.1.6 TexHU4yeckne yctpoicTea: ¢oToanemeHT, GOTOAATUMK,

coNHeYHas baTapes, cBeToaAnOA,

7.2 CTPOEHME ATOMA

7.2.1 Mogens atoma TomcoHa. OnbiTel Pesepdopaga no
nccnegoBaHUIO CTPoeHuA atoma. lNnaHeTapHaa moaens atoma

7.2.2 MocTtynatbl bopa. U3nyyeHne u nornoweHne GOTOHOB Npwu
nepexoae aToma c OAHOI0 YPOBHA 3HEPruu Ha apyron. Buabl
cneKkTpoB. CNeKTp ypOBHEW 3HEeprun aToma BoAopoaa

7.2.3 BonHoBble cBOMCTBA YacTuL,. BonHbl Ae Bpoins. ayannsm.
Ondpakumsa
7.24 CnoHTaHHOE W BbIHYXAEHHOE M3yYeHne. YCTPOMCTBO U

npuHUMN paboTbl Nasepa

7.2.5 TexHMYECKNe YCTPOICTBA: CMEKTPA/IbHbIN aHanu3
(cnekTpockon), nasep, KBAHTOBbI KOMMbIOTEP

7.2.6 MpakTnyeckune paboTbl. HabnoaeHne nMHeMYaToro cnekTpa
7.3 ATOMHOE AAPO
7.3.1 MeToabl HabnOoeHUA U perncTpaumm 31eMeHTaPHbIX
Yyactumy,
7.3.2 OTKpbITMEe paguoaKkTMBHocTU. OnbiTbl  Pesepdoppga no

onpeaeneHnto  CcoctaBa  PagMOaKTUBHOIO  U3NYYeHUA.
Csoiictea anbda-, 6eTa-, ramma-usnyyeHua. BnuaHue
PaAMOaKTUBHOCTM HA ¥KUBblE OPraHU3Mbl

7.3.3 OTKpbITME NPOTOHA M HeWTpPoHa. HyKNOHHas mogenb Agpa
l'ein3eHbepra — MiBaHeHKo. 3apaa agpa. MaccoBoe 4ncno aapa.
N3oTonbl
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7.3.4

Anbda-pacnag. dNeKTPOHHbIA M NO3UTPOHHbLIN GeTa-pacnag.
Famma-mnsnyyeHue. 3aKoH PaanNOaKTMBHOrO pacnaga

7.3.5

JHeprus cBsA3n HYKNOHOB B aape. AaepHble cunbl. JedpekT
Maccbl aapa

7.3.6

ApepHble peakuuun. [leneHue u cMHTe3 saep

7.3.7

AnepHbin peakTtop. TepmoagepHbiit cuHTe3. Mpobaembl
NnepcrneKkTUBbl AAEPHON SHEPTETUKN. DKONOTMYECKME ACNEKTbI
A0EPHOM 3HEPTreTUKM

7.3.8

al'leN\eHTaprIe YacTuupbl. OTKprTMG NO3UTPOHa.
(DyH,CLaMEHTaI'IbeIe B3aMN\O,CI,el71CTBMF|

7.3.9

TexHWYecKne yCTponCcTBa: A03MMETP, Kamepa BunbcoHa,
A4EpPHbIN peaKkTop, aTomHaa bomba

7.3.10

MpakTnyeckne pabotbl. NccnegoBaHne TPeKoB YacTuL, (Mo
rotoBbiMm ¢poTtorpadpuam)

3NEMEHTbI ACTPO®U3NKU

8.1

Bupa 3se3gHoro Heba. Co3se3ams, ApKue
3Be34bl, NN1aHETbI, UX BUAUMOE ABUNKEHME

8.2

ConHeyHaa cuctema. [MnaHeTbl 3eMHOM rpynnbl. MAaHeTbl-
FUraHTbl U UX CNYTHUKU, KapJIMKOBble niaHeTbl. Manble Tena
ConHeYHON cucTembl

8.3

ConHue, poTocdhepa u atmocdhepa. ConHevyHasas aKTUBHOCTb

8.4

NcTouHuK sHeprumn ConHua n 3s8e3f,

8.5

3Be34bl, UX OCHOBHbIE XapaKTEPUCTUKM: Macca, CBETUMOCTb,
paguyc, TemnepaTtypa, WX B3aMmocBA3b. [unarpamma
«CMEKTPaNbHbIM KNacC — CBETUMOCTb». 3Be3abl [/IaBHOWM
nocnenoBaTeNbHOCTU. 3aBMCMMOCTb «Macca — CBETUMOCTbY»
ANA 3Be3/, rNMaBHOW NOC/ef,0BaTENIbHOCTH

8.6

BHyTpeHHee cTpoeHue 38e34. CoBpeMeHHble npeacTaBaeHun
0 NPOUCXOXKAEHUN 1 3BONOLMM CONHLA U 3BE3/. DTanbl }KU3HK
3Be3q,

8.7

MneuHbii MyTb — Hawa lanaktuka. CnupanbHaa CTPyKTypa
FanakTWUKK, pacnpegeneHve 3Be3a, rasa W Nblau.
MonoxeHne n asuxeHme ConHua B lanaktuKe. lNnocKasa um
chepuyeckasa noacmcteMol FaNnakTUKK

8.8

Tunbl ranakTMk. PagnoranakTMkm v Keasapbl. YepHble gbipbl
B A4paX ranakTmk

8.9

BcenenHasa. PacwupeHne BceneHHol. 3aKoH Xabbna.
Pa3beraHue ranakTnk. BospacT n pagunyc BceneHHon, Teopun
bonbworo B3pbiBa. Mopgenb «ropsyeit BceneHHon».
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Pennkrosoe nsnyyeHume

8.10 MacwTabHaa cTpyKTypa BceneHHoi. MeTtaranakTuka.
HepelweHHble npobiembl acTPOHOMUM
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MpunoxkeHune 1

JEMOHCTPALIMOHHASA BEPCI4

KOHTpOHbHO-M3MepMTeJ'IbeIe MaTepuansl ang nposeaeHns I'IpOMe)KYTO‘-IHOl:i aTtrectaymn

MNpenmer
Yuutens
Knaccil
Popmar

Lenb nposepexus:

B nepeom nonyroanm 2025-2026 yyebHom ropy

Dusmka

10_27.1

Konctatupytowas koHTponbHas pabota

MNpoBepka cPOPMUPOBAHHOCTH KOHTPOSIUPYEMBIX SNEMEHTOB COAEPXKAHMS:

>
>

Y

OTHocHTENnbHOCTL MexaHMYeckoro asmxenuns. Cuctema oTcuéra.

[NepemellueHne, cKkOpOCTb M YCKOPEHWE MATEPUANIBHOM TOUKM, WX
MPOEKLMM HO OCK CUCTEMbI KOOPAMHAT. CrnoxeHne nepemeLLeHni u
CNOXEeHMe CKOpPOCTen

CeobopHoe nageHue. YckopeHne cBobOAHOrO nageHms
PaBHOMepHOE U paBHOYCKOPEHHOE NPSIMONIMHENHOE ABUXEHME

PaBHOMepHOe [BMXEHWME MATEPUANBHOM TOYKM MO OKPYXHOCTM.
Yrnoeas ckopocTb, NMHeMHas ckopocTb. [lepuop u yacrota.
LleHTpocTpemuTensHoe yckopeHue

MoctynarensHoe u BpaLLATENbHOE ABMXEHME ABCONOTHO TBEPAOTO
Tena.

Macca tena. Cuna.

MHepumanbHble cuctembl oTcuéta Bropoit 3akon HbloToHa ans
matepumansHoi Toukn B MCO.

KuHeTudyeckass sHeprus MmaTtepuanbHoM Touku. Teopemd o
KMHETUYECKOM SHEeprum

rIOTeHLIMGﬂbHOﬂ SHeprma

3akoH COXPAHEeHUs MEXAHMYECKOM SHeprmn
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Tekect KMUM

Bpems sbinonHenus 40 muH.
MHcTpykums.

v BHumarensHo npounTaiite 3aaaxue.

v’ BcnomhuTe Bce pusmueckme siBneHus, 30KOHOMEPHOCTH, KOTOPbIE MOTYT Nomoub Bam
AQTb PA3BEPHYTHIN OTBET HA BOMPOC MIM PELLEHME 3AAAYM.

v' CoctaBbTe pa3BepHYTbIM OTBET HO NOCTABAEHHbIM BONPOC M 3anuwuTe ero (B oteete
MCNONb3YMTEe HO3BAHME NPOUCXOAILLMX GUIMYECKMX NPOLLECCOB, SBNEHUM 1
30KOHOMepHOCTEV)

v 30AaHMS MOXHO BbIMOMHSTL B NIIOOOM Nopsiake.

1. Msaumk nagaert c BoicoThl 2,2 M M oTcKakMeaeT oT nona. [locne oTckoka MAuMK nossT
Ha seicoTe 120 cm.
a) YeMy paseH NpOMAEHHbIN MAYMKOM MyTbe
6) Yemy paBeH Moaynb nepemeLLeHms MauMka?
8) Ha kakoM BbicOTe €ro KMHeTMYEeCKas 3Heprus B 48 pa3a 6onblwe NOTEHLUMANLHON

2. Yenosek nepenpasnsieTcs HO MOTOPHOM NIOAKE Yepe3 PeKy LWMPUHOM
130 m. CkopocTs Teuenmns 2 M/ c, CKOPOCTb NOAKM OTHOCHTENBHO BOAbI 3 M/ C.
a) Kak pomxHa 6bITb HONPOBAEHA CKOPOCTb NOAKM OTHOCUTENbHO 6Gepera, 4TOGSI
nepenpaBsad NPOM3OLLIA 30 KPATHYAMLIEE BPEMS?
6) Yemy paBHO KpaTuaiLiee Bpems nepenpaeb?
B) HYeMy paBHO Bpemsi nepenpassl No KpaTyamiueMy nyTie

3. AsTomobunb, auXywmics co ckopoctbio 108 km/y, HaYAN TOPMO3UTL AO NONHOM
OCTQHOBKM, ABMIAsICb C MOCTOSIHHBIM YCKOPEHMEM. TOPMO3HOM MyTb aBTOMOBMAS oKasancs
pasHbim 200 m.

a) HYemy paBeH Mopynb ycKOpeHUsi aBTOMOBMAS?
6) Onpegenute cuny TpeHusi n KO3DPULMEHT TpeHus,

ecnm macca astomobuns 1,2 7.

8) Hapucyite rpaduk 3aBMCUMOCTM MyTM ABTOMOBMAS OT BpeMeHM B Mpouecce
TOPMOXEHMS

4. Koneco paguycom 70 cm katutcs 6e3 MpocKanb3biBAHMSA MO MPSIMOM [OPOre W
fenaet nonHsliit oboport 3a 4 c.
a) OnpegenuTe CKOPOCTb ABUXEHMS STOTO TPAHCNOPTA?

6) Onpepnenure yrnosyto ckopocTb BPALLEHHs Koneca
8) Onpepnenure nepuoa 1 4aCTOTy BPALLEHMs Koneca?

Kputepmu ouerkm paboTsi

Homep 3apaun | Mywkrel 3agay | Mosichenune/pelenne [NpaBnnbHbI oTBET Uroro
1 a) 2 6anna (pucyHok) 1 6ann 3 6anna
6) 2 6anna (pucyHok) 1 6ann 3 6anna
B) 3 6anna (JaHo sbieog popmyn, | 1 6ann 4 6anna
peLeHue)
2 a) 2 6anna (noscHuTb noyemy) 1 6ann 3 6anna
6) 3 6anna (Jako BbiBog popmyn, | 1 6ann 4 6anna
pelweHye)
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B) 3 6amna (Beion dopmyn, | 2 6ann 5 6annos
PUCYHOK pelueHue)
3 a) 2 6anna (aHo seiBog popmyn, | 1 6ann 3 6anna
pelwenue)
6) 3 6anna (ebisog  dopmyn, | 1 6ann 4 6anna
pelweHye)
B) 4 6anna (ebiBog dopmyn, | 1 6ann 5 6annos
pelweHye)
4 a) 2 6anna (OaHo sbisog dopmyn, | 2 6annf 4 6anna
pelweHye)
6) 3 6anna (eeiBog  dopmyn, | 2 banna 5 6anna
peleHue)
B) 5 6annos (ebiBog dopmyn, | 2 banna 7 6annos
pelwenme)
Wroro 50 6annos
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