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JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.
1. IMosicHuTENLHAN 3ANMHCKA.

Pabouas nporpamma ydyeOHOTrO Kypca «Pusuka» paspaborana ajist odyqaronmxcs 9 xiacca (nanee
— Pabouast mporpamma) Ha OCHOBE HOPMATHBHO-TIPABOBBIX JJOKYMEHTOB:

e [Tpuka3 Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBep>KACHUHU U BBECHUU B JICHCTBHUE
(benepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTO 00IIero oOpazoBaHHsS» (B
pen. npuka3za Munoopraayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577).

e [Ipukaz Munnpocsemnieauss Poccun ot 20.05.2020 Ne 254 «O6 yrBepxkacHuu (enepalibHOTO
nepevyHs y4eOHHKOB, TOIMYIIEHHBIX K HCIIOJIBb30BAaHUIO NPU peaH3allid WMEIOMIUX TOCYAapCTBEHHYIO
aKKpeIUTaIUI0 00pa30BaTeIbHBIX MPOrpaMM HAYaJIbHOTO O0IEr0, OCHOBHOI'O OOIIEro, CpeAHEro 00IIero
00pa3oBaHMs OPraHU3ALUSIME, OCYIIECTBISIONIMIMHA 00pPa30BaTEIbHYIO JESITEILHOCTHY;

e [lpukaz Munnpocseuiennss Poccum ot 23.12.2020 Ne 766 «O BHeceHMM HW3MEHEHUH B
benepanbHbI NEepeyeHb YYEOHHMKOB, IOMYIICHHBIX K HCIHOJIB30BAHUIO MMPH pealn3aldyl HMEOIUX
TOCYJapCTBEHHYIO aKKpPEIUTAIMI0O 00pa3oBaTeNbHBIX MNPOTpaMM HAYajJbHOTO OOIIEro, OCHOBHOTO
o0miero, cpenHero obmiero oOpa3oBaHUS OPraHU3aLUSMU, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
NEeSATEeIbHOCTD, YTBEPKACHHBIN pukazom Munnpocsemenust Pocunu ot 20.05.2020 Ne 254y,

e Ousuka. Paboune mporpammbl. 7-9 kiaccel: mocobue A yuuTenel o01meo0pa3oBaTesibHbIX
yapexnenuii/ [cocraBurens E. H. Tuxonosa]/- M.: [Ipoda, 2017.

e OcHoBHass oOpa3zoBaTeibHas MporpaMma OCHOBHOro obmero oOpazoBanus MBOY
«Bomommnckas COIL» (mprukaz OO ot 04.08.2021 Ne 126).

e [lonmoxenne o pabodeil mporpamMme Y4eOHBIX IPEAMETOB, KYpCOB, IUCIHIUIAH (MOTYIICH)
MBOY «Bonommunckas COIL» (mpuka3 OO ot 14.07.2021 Ne 120).

Lenu u 3aga4un u3y4yeHusi y4eGHOro npeamera.

Lenu n3yvenus: GU3NKN B OCHOBHOM LIKOJIE CIIETYOIIHUE:

® pazeumue WHTEPECOB M CIIOCOOHOCTEH ydaluxcs Ha OCHOBE IMepelayd UM 3HaHWM U OmbITa
MO3HABATENIBHON M TBOPUECKOH 1eATeIbHOCTH;

® NOHUMAHUe YIAITUMHCS CMBICIIa OCHOBHBIX HAyYHBIX MOHATHUN M 3aKOHOB (DM3HMKH, B3aMMOCBS3H
MEXTy HIMH,

® hopmuposanue y ydamuxcsi npeAcTaBIeHNi 0 (GU3NUECKON KapTHHE MUpA.

JlocTIKEeHHE ITUX TIeJIe 00ECTICUMBACTCS PEIICHUEM C/1e0VIOULUX 3A0aY.

® 3HAKOMCMEO YYAIMXCSl ¢ METOAOM HAy4yHOTO MO3HAHMS U METOJIaMH MCCIIEJOBaHUS OOBEKTOB U
SBJICHUN TIPUPOJIBL;

e npuobpemenue y4alulUMHUCS 3HAHUM O MEXaHWYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBJICHUAX, (PU3NYECKUX BEIIMUMHAX, XaPAKTEPU3YIOLIUX 3TH SBICHUS;

® hopmuposanue y ydaluxcsi yMEHHH HaO/10aTh NPUPOJHBIE SBJIEHUS U BBIOJIHATH OIbITHI,
nabopaTtopHble pabOThl M HSKCIEPUMEHTAJIbHBIE HCCIEAOBAHUSA C HCIOJB30BAHUEM H3MEPUTENbHBIX
puOOPOB, MHUPOKO MPUMEHSAEMBIX B IPAKTHUECKON KU3HHU;

®0gnadeHue yYallUMUCA TaKUMHM OOIIEHAyYHbIMM TOHSATUSMH, KaK IPHUPOJHOE SIBICHHUE,
SMIUPUYECKH YCTAaHOBJIEHHBIM (akT, mnpodirema, TUNOTE3a, TEOPETUUYECKUI BBIBOJ, PpE3yJbTaT
AKCIIEPUMEHTAILHON ITPOBEPKU;

® noHUMAaHUe YJAlIUMUCSA OTJIMYMM Hay4HBIX JaHHBIX OT HEMPOBEPEHHOH MH(OpManuu, IEHHOCTH
HAyKH JUIsl YOBJIETBOPEHUSI OBITOBBIX, IPOU3BOICTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YeIoBeKa.

BocnureiBaomyii ¥ pa3BHBAIOIIUHA TOTEHIHA.
- YCTAaHOBJICHUEC JOBCPHUTECIBbHBIX OTHOIIEHUH MCKAY YUUTCIIEM U €T0 YUYCHHUKaAMU,
CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCIIPUATHIO YUaIIUMUCS TpeOOBaHUN

Y IPOCKO yduTesi, MPUBJICUEHUIO UX BHUMAHUA K 00CyX/1aeMoil Ha ypoke uHpopMaluu,
AaKTUBH3ALIMU UX IT03HABATEIBHON JESTEIBHOCTH;

- NO0YyXJeHHE IIKOJIHHUKOB COONIOAATh HAa YpPOKE OOILENPHUHSITHIE HOPMbI MOBEIEHUS, MpaBuiia
o0IIeHusT CcOo cTapuMHu (YYUTEISIMH) M CBEPCTHUKAMHU (LIKOJBHUKAMH), TNPUHIMIIBI y4eOHOI
AUCHUILIMHBI U CaMOOPTraHHU3allu,




JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.

- NPUBJICUCHUC BHUMAHHA MKOJBbHUKOB K HCHHOCTHOMY ACIICKTY HM3YYaCMbIX Ha YpOKax HBHGHHﬁ,
opraHuzamnusi HX paboThl C TMOJy4yaeMOW Ha YpOKE COIMaIbHO 3HAYMMOW uHMOpmarmen —
HWHUIIUUPOBAHHUC €C O6CY)KI[CHI/UI, BBICKA3bIBAHUS YUAIlIUMUCA CBOCTO MHCHUA IO €€ ITOBOAY, Bblpa6OTKI/I
CBOETO K HEWl OTHOLICHHS,;

- HUCIOJb30BaHHWE BOCIUTATEIILHBIX BO3MOXKHOCTEW COJEp)KaHUS Y4eOHOTO TMpeaMera uepe3
JEMOHCTPALIMIO  JETSIM  NPUMEPOB  OTBETCTBEHHOTO, TPa)XJaHCKOTO  TIOBEJEHUS, MPOSBICHUSI
YeIIOBEKOIIOOUS U T0OpOCepAeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOMIMX TEKCTOB JJIs YTCHHUS, 3a/1a4 JIJIs
pelieHus, TpoOIEMHBIX CUTYaAIUi 1J1s1 OOCYXACHHS B KJIacce;

- IpPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX ()OpM pabOThl y4aluxcs: WHTEIUICKTYaJbHBIX WUTP,
CTUMYJIMPYIOIIMX [TO3HABATEIbHYI0 MOTHBAIIMIO IKOJLHUKOB; TUAAKTHUECKOTO TeaTpa, Ie NoJyuyeHHbIe
Ha YPOKC 3HaHUA OGBIFpBIBaIOTCSI B TCaTpPAJIbHBIX ITOCTAHOBKAX; I[I/ICKYCCI/II;’I, KOTOPBIC OAKOT ydaluMCsa
BO3MOXXHOCTh MTPHUOOPECTH OMBIT BEJIEHUSI KOHCTPYKTUBHOI'O JUAJIOra; TPYIIOBOM paboThl WK paboThl B
rapax, KOTOpbl€ y4aT IIKOJIbHUKOB KOMaHHOW paboTe U B3aMMOJAEHCTBUIO C IPYTUMHU JETbMU;

BKIJIIOUEHUE B YPOK HUTPOBBIX MPOLEAYpP, KOTOPbIE MOMOTAalOT MOJJEpKaTh MOTHUBALMIO JETeH K
IMMOJIYYCHHUIO 3HaHPII>'I, HAJIQAXKUBAHUIO IMO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIIECHUU B KJIaCC€, IIOMOrarT
YCTaHOBJICHHUIO JOOpOKenaTesIbHOM aTMocdepbl BO BpeMs ypoKa;

- opranu3anusa HICCI)CTBa MOTUBHPOBAHHBIX U 3PYAUPOBAHHBIX YUAIUXCA HAJl UX HCYCIICBAOIINMHA
OJTHOKJIACCHUKAMH, JAIOMIETO HIKOJIBHUKAM COIMAIIbHO 3HAYMMBIN OIBIT COTPYIHUYECTBA U B3aMMHOMU
IIOMOIIIN;

- MHUIUUPOBAHHWE M TMOJAJIEPKKA HCCIENOBATENbCKOM JESITeNbHOCTH IIKOJBHUKOB B paMKax
pcam3aliui UMW WHAUBUAYAJIIbHBIX U I'PYIIIOBBIX HCCICAOBATCIBCKUX MMPOCKTOB, YTO JACT IIKOJbHUKAM
BO3MOXXHOCTh TNPUOOPECTH HAaBBIK CAMOCTOSTEIBHOIO PEUICHHsS] TEOPETHYECKOW MpoOIeMbl, HAaBBIK
reHCpUpOBaHUA U O(l)OpMJICHI/IFI CO6CTB€HHI)IX I/I[[Gﬁ, HAaBBIK YBAXKUTCIIBHOI'O OTHOIICHHA K YYKHUM HUICAM,
opopMIIeHHBIM B paboTax JApPYruxX HCCIeA0BaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS TMEpen
ayIUTOPUEH, apTYMEHTUPOBAHUS U OTCTAUBAHMS CBOEH TOUKH 3PEHUS.

Cocras YMK:
No Tonpl
ABTOpBI, COCTaBUTEIN Ha3zBanue yueOHOTO M3/1aHUS N3parenscTBO
o\ U3JIaHUS
A. B. IleppiikuH,
1. E. M. Tyrsix dusuka-9xn 2018 M. lpoda

Mecto yyeOHOro mnpeamera B yueOHOM ILIaHe.

VY4eOHbIil maH Ha ypoBHE OCHOBHOro obmiero oopazoBanuss MBOVY «Bomnommuuckas COII» Ha
2021-2022 yueOHsblif rog Ha u3ydeHue pu3uku B 7-9 kmaccax orBoauT 210 vacos. B Tom uucne B 9
kiacce - 102 yueOHBIX Waca m3 pacdera 3 ydeOHBIX Haca B Hepaento. B coorBerctBuu ¢ KaneHgapHbIM
yueOHbM rpadpukom MBOVY «Bonommunckas COLI» na 2021-2022 yuyeOHbIH rof Ha HU3y4yeHUe
npenmera B 9 kiacce otBoautcs 100 gacos, 34 yueOHBIC HEIEITH.

B xaneHngapHO-TeMaTH4eCKOM IUIAHHPOBAHUM pacIpelesieHHe 4acoB 0 TeMaM MpUMEpPHOEe U
KOPPEKTHPYETCSl y4YUTEIeM C YYeTOM XOJa YCBOSHHs Y4YeOHOro Marepuana oOydaroluMucs,
KJIMMAaTUYECKUX YCIOBUH U APYrMX OOBEKTUBHBIX MPUYKH.

Cpoxu peanuzanuu nporpammsl: 2021 - 2022 y4eOHbIii rox.

2. IliaHupyemble pe3yJbTaThl OCBOeHUS PUUKH.
Jluunocmuvimu  pezyromamamy W3y4eHUs ydeOHO-MeToauueckoro kypca «®Pusuka» B 9-M Kiacce
aBisieTcs (OPMUPOBAHUE CIICAYIOMIUX YMEHUM:
1. CamocTosTenbpHO OIpeaAcIITb M BBICKA3bIBATH O6HII/IG I BCEX J'IIOZIGIZ ImpaBujia MOBEACHHUA IIPU
OOIIEHUH U COTPYIHUYECTBE (ITHUECKUE HOPMBI OOIIIEHUS M COTPYIHUYECTBA).
2. B camocTosTensHo CO3JaHHBIX CUTYyallusAX O6I].[CHI/I${ " COTPYAHNYIECCTBA, OITNUPAACH Ha 06HH/I€ JUIA BCEX
MPOCTHIE MTpaBUJiIa MOBEIEHUS, JAeIaTh BEIOOP, KAaKOW MOCTYIOK COBEPIIHTb.
3. CpencTBoM JOCTIDKEHHSI STUX Pe3yJIbTaTOB CIYKUT YIeOHBIN MaTepual — YMEHHE ONpEAeTsTh CBOE
OTHOILIEHUE K MUDY.




JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.

Memanpeomemuvimu pe3yrsmamamu U3y9eHus y4eOHO-METOAMYECKOTo Kypca «DPusnka» B 9-oM Ki1acce
ABIIAIOTCS (POpMHUPOBAHHUE CIAEAYIOUIMX YHUBEPCATIbHBIX YUEOHBIX JEHCTBHIA.

PerynstuBHbie YY1

1. CamocrosTenbHO (HOpMYIUPOBATH LIETH YPOKa MOCIe MPeaBapUTEILHOTO 00CYKIEHUS.

2. Yuutbcs 0OHapyKuBaTh U (HOPMYITHPOBATH yUeOHYIO ITPOOIEMY.

3. CocTaBysITh TUIaH pEIICHUS TPOOIEMBI (3a/1a4n).

4. Pabortas 1o TuIaHy, CBEPSITh CBOM JEHCTBUS C IENBIO M, IPU HEOOXOAMMOCTH, UCTIPABISATH ONIMOKH
CaMOCTOSITENILHO.

5. CpeactBoM ¢GOpMUPOBAHUS ITHX JCUCTBUU CIIY’)KHT TEXHOJIOTHS MPOOJIEMHOTO [Iuanora Ha 3Tare
M3Y4YEHHsI HOBOTO MaTepHalia.

6. B nuaniore ¢ yuuTeneMm y4uTbCs BBIPa0aThIBATh KPUTEPHUH OIICHKH U ONPENEIATh CTETNICHb YCICIIHOCTH
BBITIOJTHEHUS CBOEH pabOTHI M pabOThI BCEX, UCXOJIS U3 UMEIOLIUXCSA KPUTEPUEB.

7. CpeactBoM (HopMHpPOBAHHS ITHX ACHCTBHI CIYXUT TEXHOJIOTHS OIEHUBAHUS 00pa3oBaTElbHBIX
JTOCTH)KEHHH (YI€OHBIX YCIIEXOB).

IloznaBarenbHble YV /I

1. OpuenTupoBaTbCs B CBOCH CHUCTEME 3HAHMI: CAMOCTOSITENIbHO MpeAroiaraTh, Kakas HH(popMaIus
HYKHA JIJIS PeIIeHUs] yI4eOHOH 3a7a9i B HECKOJIBKO IIIaroB.

2. OT6upath HeOOXOAUMBIE TSl peLIeHHs Y4eOHOM 3a/1a4l UCTOYHUKH UH(OPMALIUH.

3. JloObIBaTh HOBBIC 3HAHWS: W3BJICKaTh MH(DOPMAILHIO, MPEICTABICHHYIO B pasHbIX (opmax (TEKcT,
TabIMIa, CXeMa, WUTFOCTPALHS U JIp.).

4. TlepepabaTbiBaTh IMOJTYYCHHYIO HH(POPMAIUIO: CPAaBHUBATh M  TPYIIUPOBATH (PAKThl U SIBJICHUS,
OTIpEeAEISATh NPUYUHBI SIBICHUH, COOBITHIA.

5. IlepepabarbIBaTh MOTYYCHHYIO HH(DOPMAIIHIO: 1e]aTh BEIBOJIBI HA OCHOBE 0000IIEHUsT 3HAHUH.

6. [IpeoOpa3zoBbIBaTh HHGOPMALIKIO U3 OJHON (OPMBI B APYTYIO: COCTABJISATH MPOCTOMN IJIAH U CIOKHBIH
IJ1aH y4eOHO-HAay4yHOr'O TEKCTA.

7. IIpeoOpazoBbiBaTh MH(MOPMALIMIO U3 OAHON (POPMBI B IPYryr0: MPEACTaBIsATh UH(OOPMAILIUIO B BHIE
TEKCTa, TAOJIHIIbI, CXEMBL.

8. CpexnctBoM (HOpMUPOBAHUS STUX JEHCTBUI CIYKUT y4eOHBII MaTepHall.

KommynukatvBabie Y'Y /1:

1. JToHecTH CBOIO MO3HUIIMIO IO IPYTHX: 0GOPMISTH CBOU MBICITH B YCTHOM M MHUCHbMEHHOM pedH ¢ y4€TOM
CBOMX y4EOHBIX M KU3HEHHBIX PEUCBBIX CHUTYAI[HH.

2. JIOHECTH CBOIO MO3MIIMIO JO JAPYTUX: BBHICKA3bIBATh CBOI TOUYKY 3PEHHUS U MBITaThcsi €€ 000CHOBATH,
MIPUBO/IS APTyMEHTHI.

3. CnymaTh ApyTUX, MBITAaTbCA MIPUHUMATD JIPYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY
3peHUSL.

4. CpenctBoM GOPMUPOBAHUSA ITUX JEHCTBUIM  CIYKHT TEXHOJOTHS TMPOOJIEMHOr0o  Juanora
(MOOY>KTarOIIHI 1 TIOBOASIINI TUATIOT).

5. UuraTh BCIyX W Mpo ceds TEKCThl YYeOHHKOB U TMPU OTOM: BECTU <«IUAIOT C aBTOPOM»
(mporHo3upoBark Oynyllee YTEHHE, CTaBUTh BOMIPOCHl K TEKCTy M HCKaTh OTBETHI; MPOBEPSATH ceOs);
OTIENSATh HOBOE OT U3BECTHOTO; BBIACIATH TJIABHOE; COCTABIIATH IUIAH.

6. CpeactBoM (OPMUPOBAHHS ITUX JEHCTBUI CIY)KUT TEXHOJIOTHS TPOYKTHBHOTO YTCHHUS.

7. JloroBapuBaThCsl C JIIOJIbMU: BBIMIOJHSS PAa3IMYHBbIE PO B TPYIIIE, COTPYAHHYATH B COBMECTHOM
pelieHny mpooieMsl (3a1a4H).

8. YuuTbcs yBaXKUTEIHHO OTHOCUTHCS K TIO3HUIIMH JPYTOTO, MBITATHCS TOTOBAPUBATHCSI.

9. CpenctBoM GOpMHPOBAHUS ITUX JEUCTBUH CIY)KHUT pabOTa B MaJIbIX TPYIIaX.

Ilpeomemnvimu pezyromamamu wzydeHus kypca «Puszuka» B 9-Mm Kkiacce sBISOTCS (PopMUpOBaHUE
CJIEYIOIUX YMEHMIA:



JIOKyMEHT moANnMCcaH 3JIE€KTPOHHOU MOJIUCHIO.

1-i ypoBeHb (HEOOXOUMBII)

JIEBATUKIIACCHUK HAy4YHUTCS:

ITOHMMATh CMBICII IOHATHI:

¢ MarHUTHOE II0JIe, AaTOM, aTOMHOE SO,
PaZavoOaKTUBHOCTb, NIOHU3UPYIOLIUE U3ITY4UECHHUS;

® OTHOCHUTEIBHOCTb MEXAaHUYECKOIO JIBHYKEHUS,
TPacKTOpHUs, HWHEpPLUMAIbHAs CHUCTEMAa OTCYETa,
UCKYCCTBEHHBI CIIyTHUK, 3aMKHyTas CHCTEMa,
BHYTPEHHUE CHWJIbl, MaTEMATUYECKUN MAasTHUK,
3BYK, U30TOII, HyKJIOH;

® CMbICT (PU3UYECKUX BEJIMUYUH:

¢ MAarHWTHas MHAYKLUUSA, MAarHUTHBIA IIOTOK,
JHEPrusl dJIEKTPOMArHUTHOTO II0JI, IIEPEMELICHHE,
IIPOEKLMsI BEKTOpa, IyThb, CKOPOCTh, YCKOPEHHE,
YCKOpEHHUe CcBOOOJIHOTO WENS: R
LEHTPOCTPEMUTENBHOE YCKOpEHHUE, Cuia, Cuila
TSKECTH, Macca, BEC Tela, HMMILYJIbC, IEPHOJ,
4acToTa, AaMIUITyHa, IepHoJ, dYacToTa, ¢asa,

2-11 ypOBEHb
JIeBATUKIIaCCHUK
HAY4YUThCS:

e cobuparb YCTaHOBKM [UIsI DKCIEPUMEHTA II0
ONHCAHUIO, PUCYHKY M TPOBOAMTH HAOIIOACHUS
U3y4aeMbIX SBICHMIA;

® U3MEpATh  CWIIy  TSDKECTH,  PacCTOSHHUE,
NPEICTaBIATh PE3yNbTaThl W3MEPEHUH B BHIE
TaOJIMLL, BBISIBIIATH SMIIMPUYECKHE 3aBUCUMOCTH;

e OO0BACHATH  pe3ylnbTaThl  HAOMIOACHUH U
HKCIIEPUMEHTOB;

® [PUMEHATh HKCIEPUMEHTAIbHbIE PpE3yJbTAThI
Ui IpeCKa3aHus 3Ha4YeHUs BEJIMYMH,
XapaKTepU3YIOIUX X0/ (PU3HMUECKUX SBICHUH;

e BBIpaXKaTh Pe3yJIbTaThl U3MEPEHUI U pacuéToB B
eMHUIIaX Mex1yHapOqHOH CUCTEMBI;

e pemiaTh 3aJaud Ha NPUMEHEHHE HW3YYEeHHBIX

MOJIY4YHUT BO3MOXXHOCTb

3aKOHOB,

JUIMHA BOJHBI, CKOPOCTb BOJIHBI, DHCPIUs CBS3W, | @ [pPUBOIWUTS IpUMepBI [IPAKTHYECKOTO

AedekT  Macc, MEPHOA  TOIypacmajga; CMBICH | yerosp30BaHMs (PH3MYECKUX 3aKOHOB;
(r3HUECKUX 3aKOHOB: e KCIONB30BaTh  NPUOOPETEHHBIE  3HAHUSA U
® YpaBHCHUS KHHEMATUKH, 3aKoHbl Hbrorona YMEHUsT B NPAKTUYECKOM JESATEIIbHOCTHU M B

(nepBbIil, BTOpPOH, TpeTuil), 3aKOH BCEMHUPHOIO
TATOTEHMS], 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUIT
OTHOCHUTEJILHOCTH [Manunes, 3aKOHBI
rapMOHUYECKUX KoJjeOaHHH, IpaBUiIo JIEBOH pyKH,
3aKOH 3JIEKTPOMAarHUTHOM MHIYKUUHU, IPaBUIIO
JleHna, 3aKOH paJMOaKTUBHOIO pacnasa.

HOBCEIHEBHOU KU3HU.

IInanupyemsie pe3yabTaThbl H3y4eHUs1 PU3NKH (110 OKOHYAHMHU H3YyYCHHUS KypCa)

Mexanuueckue agnenusn

Buinyckuux nayuumes:

o pacro3HaBaTh MEXaHUYECKHUE SIBICHUS U OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA MJIM YCJIOBHSI IPOTEKAHUS ITUX SIBJICHUI: PABHOMEPHOE M PABHOYCKOPEHHOE MIPSIMOJIMHEHHOE
JBMKEHUE, CBOOOJIHOE MaJIeHUe Tel, HEBECOMOCTh, PABHOMEPHOE JBUKEHHE MO OKPY)KHOCTHU, MHEPIIMS,
B3alMOJICIICTBUE TeJ, Mepefada AaBlieHUs TBEPIABIMU TEJIaMH, JKUIKOCTSIMH U Ta3aMH, aTMoc(epHoe
JaBlieHHe, IJaBaHUE TeJl, paBHOBECHE TBEPABIX Tel, KojeOaTelbHOE IBM)KEHHE, PE30HAHC, BOJHOBOE
JBHYKCHHUE;

® ONUCHIBAaTh M3Y4YEHHBIE CBOMCTBA T€Nl M MEXAHUUYECKHUE SIBJICHUS, UCIONb3ys (PU3HMUECKUE BETUYMHBI:
IIyTh, CKOPOCTb, YCKOPDEHHME, Macca Teila, IJIOTHOCTh BEHIECTBA, CHJIA, JABJICHHWE, HMMIIYJIbC TEINa,
KUHETHUYECKasi PHEprus, NOTEHIMaJbHAs SHEprHs, MeXaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTB,
KIIJ] mpoctoro mMexaHusma, cuia TpeHUs, aMIUTUTYJa, EpUoa M 4acToTa KojeOaHuM, /UIMHA BOJHBI U
CKOpOCTh €€ pAacCIHpOCTpaHeHMs; NpPU OINUCAHUM TPABMIBHO TPAaKTOBaThb (DU3MUYECKUI CMBICH
UCIOJIb3YEMBIX BEIMUYMH, UX 0003HAYEHUS U €AMHUIIBI U3MEPEHUsI, HaXOIUTh (GOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMU;

® aHAJIM3HMPOBATh CBOMCTBA TEJ, MEXaHUUECKUE SBJIEHUS U MPOLIECCHI, UCIONB3YS (PU3HUECKHUE 3aKOHBI U
MIPUHLMUIIBL: 3AKOH COXPaHEHUs SHEPTHH, 3aKOH BCEMUPHOIO TATOTEHUs, paBHOACHCTBYOIIas cuna, I, [T u
III 3axons! HproTOHA, 3aKOH COXpaHEHHs UMIIYJbCa, 3aKOH ['yka, 3akoH [lackais, 3akoH Apxumena; npu
3TOM pa3anyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKCHHUE;

® pa3nuyaTb OCHOBHBIE TMPH3HAKM M3Y4YEHHBIX (U3MYECKHX MOJeNel: MaTepuajbHas TOuKa,
HMHEepLUaabHas CUCTEMA OTCUETA;
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e pemarh 3aJa4d, MCIONB3Yys (U3MUECKHE 3aKOHBI (3aKOH COXPAHEHHWsS SHEPTUHU, 3aKOH BCEMHUPHOTO
TSAroTeHus, npuHuun cynepno3uuuu cui, I, II u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUS MMIYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Gopmynbl, CBs3bIBarole (GpU3MUECKHE BETUIUHBI
(myTh, CKOpPOCTH, YCKOpPEHHME, Macca Tella, IUIOTHOCTb BEIEeCTBAa, CHJIA, IaBJICHHUE, UMITYJIbC Tela,
KHHETUYECKasi JHEPrusi, MOTCHIUAIbHAS DHEPIHsi, MeXaHWdeckas paboTa, MeXaHWYecKas MOIIHOCTD,
KIIJ] mpocToro MmexaHu3Mma, cuiia TPeHHUS CKOJIBKEHHUS, aMIUIMTY/1a, IEPUOJ U YacToTa KoyeOaHu, IIHa
BOJIHBI M CKOPOCTh €€ pachpOCTpaHEHUs): Ha OCHOBE aHaJM3a YCJIOBHUS 33Ja4d BBIICIATH (PU3MUECKHE
BEJIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE TSl €€ PEIICHUs, U IPOBOIUTH PACUETHI.

Buinycknux nonyuum 603mMox#CHOCMb HAYYUMBCAL:

® JCMOJB30BaTh 3HAHUS O MEXAHUYECKHX SIBIICHUSX B IOBCEJHEBHOM JKM3HH [UISI OOECTeUeHUs
0e30MacHOCTH MpH OOpalleHUd ¢ NpudopaMHd M TEXHUYECKUMHU YCTPOWCTBAMH, HJISi COXpPaHEHUs
3JI0POBBS U COOJTFOICHUS HOPM DKOJIOTUUYECKOTO MOBECHHSI B OKPYIKAIOIIEH cpeie;

® TPUBOIUTH MPUMEPHI MPAKTUUECKOTO UCIOIb30BaHUS (GPU3NYECKUX 3HAHUM 0 MEXaHUYECKUX SIBJICHHSIX
n (U3MUECKHX 3aKOHAX; HCIOJIb30BAaHUS BO30OHOBJISEMBIX HCTOYHHKOB HHEPIHH; 3KOJIOTHYECKHX
MOCJIE/ICTBUI MCCIIEIOBAHUSI KOCMUYECKOTO ITPOCTPAHCTBA;

® pa3nuyaTh TPaHUIBl TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, IOHUMATh BCEOOUIMIl Xxapaktep
(dbyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHS MEXaHMYECKOW PHEPIruH, 3aKOH COXpPaHEHUS MMITYJIbCa,
3aKOH BCEMHPHOTO TSTOTEHHUS) U OTPAHMYECHHOCTh UCIIOJIB30BaHMS YAaCTHBIX 3aKOHOB (3aKkoH ['yka, 3akoH
Apxumena u 1p.);

e mpuéMaM Nmoucka u GOPMYIUPOBKHU JOKA3aTEIbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETHUUECKUX BHIBOJIOB
Ha OCHOBE SMITHPUYCCKH YCTAHOBICHHBIX ()aKTOB;

® HaXOAWUTH aJIEKBATHYIO MPEIJI0OKEHHOM 3a1aue (HU3HUECKYI0 MO, pa3peliaTh IpodieMy Ha OCHOBE
UMEIOIUXCS 3HAaHUN [0 MEXaHHMKE C HC-TOJIb30BAaHMEM MAaTeMaTH4YecKoro ammnapara, OLICHHMBATh
PEATBHOCTb IMOTYYCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI.

Tennogvie asnenusn

Buinyckuux nayuumes:

® PpacIo3HaBaTh TEIUIOBBIE SIBJICHUSI U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUW OCHOBHBIE CBOICTBa
WIK YCJIOBUS MPOTEKAHMsI 3TUX SsBICHUN: aud¢y3us, u3MeHeHue o0bEMa Ten NpU HarpeBaHUU
(oxnmaxxaeHun), OojplIas CXKMMAaEMOCTh Ta30oB, Majas CXKUMAEMOCTb JKMJIKOCTEH M TBEPABIX TeI;
TEIUIOBOE paBHOBECHE, HCIApEHUE, KOHJAEHCcallus, IJIaBICHHUE, KPUCTAUIM3allUs, KUIEHHE, BIaKHOCTb
BO3/yXa, pa3IHyuHbIe CIIOCOOBI TETJIoNEepejauy;

® ONUCHIBaTh H3YYECHHBIE CBOICTBA TE€JN M TEIUIOBbIE SIBJICHUS, HCHOJB3YS (PU3NUYECKHUE BEINYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTHs, TEMIIEpATypa, YAeJIbHas TEIJI0OEMKOCTh BELIECTBA, YEIIbHAS
TEIUIOTa IUIaBJIEHHUS U MapooOpa3oBaHUs, yJelbHas TEmIoTa CropaHds TOIUIMBA, KO3(M(UIMEHT
MI0JIE3HOTO JACHCTBUSI TEIJIOBOTO JABUTATENs; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI
UCMOJIb3yEMbIX BEIM-YMH, X 0003HAYEHUS U €IMHULIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIUUMHY C APYTUMHU BEITUUYUHAMU;

® aHAIM3MPOBATh CBOMCTBA TEJ, TEIUIOBBIE SBICHUS W IIPOLIECCHI, MCIONb3Ys 3aKOH COXPaHEHHS
SHEPTHUH; pa3nyarh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BHIPAKEHUE;

® pa3InyaTh OCHOBHBIE MPU3HAKU MOJENIEH CTPOCHHMSI Fa30B, JKUJKOCTEW U TBEPIBIX TEII;

e pemaTh 3aJayd, HUCHOJb3ysd 3aKOH COXpPAaHEHUs SHEPrMM B TEIUIOBBIX Ipoleccax, (HopMyssl,
CBSI3bIBAIOIIME (PU3UUYECKHUE BEIMYUHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, TemIieparypa,
yaenbHas TEIUIOEMKOCTh BEUIeCTBa, YJelbHas TEIJIoTa IJIaBICHHUs M HapooOpa3oBaHMs, YIelbHas
TEIUIOTa CrOpaHusl TOIUIMBA, KOA((UIMEHT MOJE3HOro ACWCTBUS TEIJIOBOTO JBUTATEINs): HAa OCHOBE
aHaJIM3a YCJIOBHUSA 33/1a4 BbIIETATH (PU3MUECKHE BETUYMHBI U (hOPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHus,
Y IPOBOJIUTH PACUETBHI.

Buinyckuux nonyuum 603mMO0#CHOCMb HAYYUMbCA:

® CIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBIICHHUIX B IOBCEAHEBHOM KU3HU /ISl oOecrieueHus: 6e30MacHOCTH
npu oOpalieHud ¢ npubopaMH M TEXHHUYECKUMH YCTPOIMCTBaMH, Ui COXPAHEHUS 3/10pOBbs U
COOMIONIGHUSI HOPM SKOJIOTMYECKOTO TIOBEJIEHUST B OKpYXKarolled cpene; MNPUBOJIUTH MPUMEPHI
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HKOJIOTUYECKUX TMOCHEeACTBUI paboTsl nBurareneid BHyTpeHHero cropanus (IBC), TemnoBbix u
TUIPOIIICKTPOCTAHIIUT;

® TPUBOJIUTH IPUMEPHI IPAKTHUECKOTO UCTIOIH30BAHUS (PU3UUECKUX 3HAHUH O TETUIOBBIX SIBICHUSX;

® paznuuyaTh TpaHULl NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH Xapakrep
(GyHIaMEHTAJIBHBIX (U3UUYECKUX 3aKOHOB (3aKOH COXpPAHEHUs SHEPruu B TEIUIOBBIX Ipoleccax) U
OrPaHNYECHHOCTH MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e npuéMaM Moucka U GOpMYIMPOBKH JJOKA3aTEIbCTB BbIABUHYTHIX IMIIOTE3 U TEOPETUUYECKUX BBIBOJOB
Ha OCHOBE 3MITMPUYECKH YCTAaHOBJICHHBIX (DAaKTOB;

® HaxXOJWTb aJCKBATHYIO PEJIOKEHHOH 3a7aue GU3NIECKYI0 MOJIEIb, pa3peliaTh IpodaeMy Ha OCHOBE
MMEIOIIMXCS 3HAHUN O TEIUIOBBIX SIBJICHUAX C UCIIOJIIB30BAHUEM MATEMAaTUYECKOro amnmapara 1 OLlCHUBaTh
PEaTbHOCTh MOJIyY€HHOT'O 3Ha4eHUs (PU3NUeCcKOn

InekmpuuecKue u MAZHUMHbLE AGNEHUS

Buinycknux nayuumes:

® pacro3HaBaTh AJEKTPOMArHUTHBIC SIBJICHUS U OOBACHATH HAa OCHOBE MMEIOLIUXCS 3HAaHWUW OCHOBHBIE
CBOMCTBAa WJIM YCIIOBUS NPOTEKAHUS AITUX SIBICHUMI: 3JIEKTpU3alus TeJl, B3aUMOJEUCTBUE 3apsjoOB,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aUMOJICCTBHE MarHUTOB, JIEKTPOMATrHUTHAS WHIYKIUA, ACHCTBUE
MarHuTHOTO IOJISI HAa NPOBOJHUK C TOKOM, IMPSMOJMHEHHOE paclpOCTPAHEHHE CBETa, OTPAKEHHUE U
IIPEJIOMJIEHUE CBETA, JUCIIEPCUs CBETA;

® ONUCHIBATh HM3yYEHHBIC CBOMCTBA TENl W OJJIEKTPOMATHUTHBIC SIBIICHUS, HCIONB3YS (PUINUECKUE
BEJIMYUHBI: JJIEKTPUYECKUH 3apsA]l, CUJa TOKA, OJJIEKTPUUYECKOE HANpPsHKEHUE, JIJIEKTPUUYECKOe
COIIPOTHBIICHUE, Y/ACIHHOE COMPOTHUBICHUE BEIIECTBA, pabdOTa TOKAa, MOIIHOCTH TOKa, (OKYCHOE
paccTosiHue W ONTHYECKas CWia JMH3bI; NMPU OMUCAHUHM IMPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICIH
HCIOJIb3YEMBIX BEIIMYHMH, UX 0003HAYCHUS U SIUHUIIBI H3MEPCHHUS;, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIHE
JTaHHYIO (PU3MYECKYIO BEJIMYUHY C IPYTMMU BETUYHMHAMU;

® aHAIM3MPOBATH CBOWCTBA TEJ, AJIEKTPOMArHUTHBIC SIBICHUS WM IMPOLECCHI, UCHOJIB3YS (hU3HUYECKHE
3aKOHBI: 3aKOH COXPaHEHMsI NIEKTPUYECKOro 3apsaa, 3akoH Oma i y4yacTKa Lienu, 3akoH Jxoyns—
Jlenua, 3aKOH NPSIMOJMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUs CBETA, 3a-KOH MPETOMIICHUS
CBETa; PU ITOM Pa3JINYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MaTEMaTHUECKOE BBIPAXKEHUE;

e pemaTh 3a/a4M, UCIONB3Ys (U3MUECKHe 3aKOHBI (3akoH OMma s ydacTka Iend, 3akoH J[Koyms—
Jlenna, 3aKoH MPSIMOJIMHEHHOIO PacpOCTPaHEHHsI CBETA, 3aKOH OTPa)KEHMsI CBETA, 3aKOH IPEOMJICHUS
cBeTa) U (OPMYIbI, CBS3BIBAIONINE (PU3UUECKHE BEIMUYMHBI (CHJIa TOKA, DJIEKTPUUYECKOE HATMPSIKEHHE,
AJIEKTPUYECKOE COINPOTUBIIEHUE, YJIEIbHOE CONPOTUBIIECHHE BeLIecTBa, paboTa TOKa, MOIIHOCTH TOKa,
(bOoKyCcHOE pacCcTOSHUE W ONTHYECKas CHiia JUH3BIL, (POpPMYIbl pacyéra dJIEKTPHUUYECKOrO COMPOTUBICHUS
MpHU TOCJIEIOBATeIbHOM M MapajyieIbHOM COEIWHEHUU MPOBOJHUKOB); HA OCHOBE aHAIM3a YCIOBUSA
3a/1aud BBIACIATH (PU3HUECKUE BEIUUYMHBI U (POpPMYJIbI, HEOOXOIUMBIE I €€ pelleHus, U MPOBOIUTH
pacy€Tsl.

Buvinycknux nonyuum 603modicHoCmb HAYYUMbCA.

® CMOJb30BaTh 3HAHUS 00 DIIEKTPOMATHUTHBIX SIBICHUSAX B MOBCEIHEBHOW >KU3HU JUIS OOECTICUCHHS
0e30MacHOCTH TpU OOpalleHHMH C NpuOOpa-MU U TEXHUYECKHMMH YCTPOWCTBAMH, [UIsl COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT 0 TMOBEIEHUS B OKpYXKarolleil cpene;

® TPUBOAUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS (U3MUYECKUX 3HAHWN O DJIEKTPOMArHUTHBIX
SIBJICHHSIX

® pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TIOHUMATh BCEOOIIMII Xapaktep
(yHlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHHUs DJIIEKTPUYECKOTO 3apsifa) W OrpPaHUYEHHOCTh
WCIIOJTH30BaHMSI YACTHBIX 3aKOHOB (3akoH OMa Jiy1s yyacTka nenu, 3akoH Jxoyns—IJlenna u np.);

e mpuéMaM MOCTPOCHHUS (PU3UUECKUX MOJEJeH, MONCKa U (POPMYITUPOBKH JT0KA3aTEIHCTB BBIIBUHYTHIX
TUIOTE3 U TEOPETHUECKUX BHIBOJOB Ha OCHOBE IMITMPUYECKH YCTAHOBICHHBIX (JAKTOB;

® HaXOAWUTb aJIEKBATHYIO MPEAJIOKEHHOM 3aaue (PU3NUECKy0 MOJENb, pa3peiiaTh IpodieMy Ha OCHOBE
MMEIOLIUXCS 3HAaHUI 00 3JIEKTPOMAarHUTHBIX SIBICHUSAX C UCIOJIB30BaHMEM MaTEMaTHUECKOro anmnapara u
OLICHUBATh PEALHOCTD MOJIYYEHHOTO 3HAYCHUS (DU3NUECKON BEITMUUHBI.
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Keanmoevie agnenusn

BrinyckHuUK HayduTcs:

o paCHOSHaBaTB KBAHTOBBIC SABJICHUA U O6’b$ICHSITI> Ha OCHOBC MMCHOIIIUXCS 3HaHHI>'I OCHOBHBEIC CBOﬁCTBa
WU YCIIOBHUSI TIPOTCKAHUs OSTHUX SBJICHWI: E€CTECTBEHHAas W MCKYCCTBEHHAas pPaauOaKTUBHOCTD,
BO3HUKHOBCHHC HHHeﬁanOFO CHCKTpa I/I3J1y‘-IeHI/I$I;

® ONHUCHIBATHh M3YYCHHBIC KBAHTOBBIC SBJIICHHS, WCIOIB3YSA (U3UYCCKHE BEIUYUHBI. CKOPOCTh
AJICKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, IEPUOJ TOJIypaclaja; NpH OIMUCAaHUHU
HpaBI/IJIBHO TpaKTOBaTB (1)PI3H‘-I€CKHﬁ CMBICJI I/ICHOJIBSyeMBIX BCJIMYHH, HX O603H8,‘-I€HI/ISI U CIOWHUIBI
W3MEPEHMS; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3HYECKYI) BEIMYUHY C JIPYTUMU
BCINMYHNHaAMMH, BbIYUCIATH 3HAYCHUC (1)I/I3I/I‘ICCKOI71 BCJIMYHHDBI;

® AHAJIM3MPOBATh KBAHTOBBIC SIBICHHS, HCIOJB3ys (U3MYECKHE 3aKOHBI W IIOCTYJAThl: 3aKOH
COXpaHEHHUs PHEPTUHU, 3aKOH COXPaHEHHUs AJICKTPHUECKOTO 3apsijia, 3aKOH COXPaHEHUsS] MacCOBOT'O YHUCIIA,
3aKOHOMEPHOCTH U3JIYUYEHHUSI U MOTJIONICHUS! CBETa aTOMOM;

® pa3auyaTh OCHOBHBIC IPU3HAKH TUIAHETAPHON MOJICIN aTOMa, HYKJIOHHOW MOJIEIM aTOMHOTO SI/Ipa;

® TIPUBOAWTH MPUMEPHI MPOSBICHUS B NMPHUPOAC M MPAKTUYCCKOTO HCIOJIB30BAHUS PaJHMOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIINH, THHEHYAThIX CIIEKTPOB.

Buinycknux nomyuum 603moxcHocms HAyUumuvCsi:

® JCMOJb30BaTh MOJTYYCHHBIC 3HAHUS B MMOBCEAHEBHOW KU3HU MPU OOpaleHUH ¢ TpudopaMu (CYETUUK
MOHHU3UPYIOUINX YaCTHUI], JO3UMETP), Al COXPAHEHUS 30POBbS M COOIIOACHMS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAOUIEH CPELE;

® COOTHOCHTB SHEPTHIO CBSI3M aTOMHBIX sIep C AePEKTOM MAaCCHI;

® TPUBOJUTH MPUMEPHl BIHMSHHUS PATUOAKTHBHBIX M3ITYYCHUN Ha KUBBIE OpPraHU3MbI; TOHHUMATh
HpI/IHIII/IH I[CflCTBPI?I IIO3I/IMCTpa;

® [IOHUMATh SKOJOTHUECKHE TTPOOIEMBbI, BOSHUKAIOIIME ITPH UCIIOJIB30BAHUN aTOMHBIX AJICKTPOCTAHIIUM,
U IIyTU PEUIeHUs 3TUX MPoOsIeM, MePCHeKTUBbI UCIIOJIb30BAHUS YIIPABISEMOT0 TEPMOSIEPHOTO CHHTE3A.

Inemenmol acmponomuu

Buinycknux nayuumes:

® pa3iaMyaTh OCHOBHBIE NMPHU3HAKM CYTOUYHOI'O BpallleHHs 3BE3AHOro Heba, nBuxkeHus Jlynsl, ConmHia u
IUTaHET OTHOCUTEIBHO 3BE3N;

¢ JIOHMMATh pa3jinidusa MCXKIY FCHHOHGHTpH‘IGCKOﬁ u FCOHCHTpI/ILIGCKOI\/JI CUCTCMaMH1 MHUpa.

Buinycknux nonyuum 803mMoxicHocmsb Hayyumvcsl:

® yKa3pIBaTh OOIIME CBOICTBA M OTIMYMS IJAHET 3€MHOM TpYIIbl M IUIAHET-TUTAHTOB; MAJbIX Tell
ConHeuHOM cucTeMbl U OOJBIIMX IUIAHET; MOJIb30BAaThCS KApTOM 3BE3HOrO HebGa NpU HAOIIOJEHUAX
3BE3QHOr0 Heba;

® pa3iaMyaTh OCHOBHBIE XapaKTEPUCTUKHU 3BE3] (pa3mep, 1IBET, TEMIIEpaTypa), COOTHOCUTD IIBET 3BE3/IbI C
e€ TeMneparypou;

® DPA3JIMYaTh TMIIOTE3bI O MPOUCXOKIACHUN CoaHEYHOH CUCTEMBEI.

OcHoBHbIEe BH/bI y4e0OHOH 1eATeJbHOCTH.
HaGntogate M omuchiBaTh MPSIMOJMHEHHOE M PAaBHOMEPHOE JIBIDKEHHE TENEXKKH C KallelbHUIIEH;
OIPEJENATH 110 JIEHTE CO CJIEIaMU Kalelb BUJ ABUKCHUS TEJICKKU, IIPONUIECHHBIN €10 IYTh U IIPOMEKYTOK
BPEMEHM OT Hayaja JABM)KEHHS [0 OCTAaHOBKH; OOOCHOBBIBaTh BO3MOKHOCTH 3aMEHBI TEJIEKKH €€
MOJIENIbI0  (MaTepuaJbHOM TOYKOW) JUIsl OMMCAaHUsS JBHWXEHUsA. lIpuBOIUTH NpUMEpHl, B KOTOPBIX
KOOpJMHATY JBUKYLIETOCs Tela B JIF0OOH MOMEHT BPEMEHH MOXKHO OIpPENeNIuTh, 3Hasl €ro HavyaJbHYIo
KOOPJMHATY U COBEPILICHHOE UM 3a JaHHBIN IIPOMEKYTOK BPEMEHU NIEPEMEIICHUE, U HEIIb351, €CIIM BMECTO
IepeMENICHUS 3aJ1aH MPOUIECHHBIA MyTh OnpenensaTe MOAYIN U IMPOEKIUU BEKTOPOB Ha KOOPAMHATHYIO
OCb; 3alUCBhIBAaTh YPaBHEHHUE U OIPEIEICHUS KOOPAUHATHI JBIKYIIETOCA Tejla B BEKTOPHOU U
CKaJIsIpHOHN (opMe, MCIONB30BaTh €ro JUIsl peleHus 3ajad. 3amuchbiBaTh (GOpPMyNbl: JUIsl HaXOXKJEHUS
IIPOCKLUN U MOJYJI BEKTOpa NEPEMELLECHMS Tela, MU BBIYUCICHUS KOOPAHMHATHI JBUKYILETOCs Tela B
mo00i  3aJaHHBIE MOMEHT BPEMEHHM; JOKa3blBaThb PAaBEHCTBO MOIYJS BEKTOpa MepeMelleHus
NPOWJCHHOMY TYTH W IUIOMIAAM TOA TpagHUKOM CKOPOCTH; CTPOUTH I'paHKH 3aBUCUMOCTH Vyx = V(1)
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OOBACHATH (PU3NYECKUII CMBICT TOHATHI: MTHOBEHHAs] CKOPOCThb, YCKOPEHHE; MPUBOAHUTH MPUMEPHI
PaBHOYCKOPEHHOT'O JIBMKCHHSI; 3aIMCHIBATh (DOPMYJITY JIJISI ONPEICICHHS YCKOPSHHS B BEKTOPHOM BHJIC H
B BHUJE MPOCKIHA HA BBIOPAHHYIO OCh; MPUMEHATH (GOPMYIBLI IS pacueTa CKOPOCTH Tela W €ro
YCKOPEHHS B PEIICHUHU 3aJ]1a4, BBIPAKATH JIFOOYI0 M3 BXOAIIMX B (DOPMYITY BEIMYHUH Yepe3 OCTAJIbHBIC.
3anuceBaTh (GOPMYIIBI IJIsl pacdyeTa HadyalbHOW M KOHEYHOW CKOPOCTH TeJla; YUTaTh U CTPOUTH TpaduKu
3aBHCHMOCTH CKOPOCTH Te€jla OT BPEMEHHM W YCKOPSHHS Tejla OT BPEMEHH; pellaTh pAcYeTHBIC H
KaueCTBEHHBIC 33]]a4u ¢ TpUMeHEeHHeM (Gopmyir. Pemarh pacdueTHbIe 3a/1a4u C MPUMEHEHUEM (POPMYIIBI Sx
= Vout + ay t2 /2; npuBOINTE BopMyiy s = (Vox + Vy) *t /2 K BHIY Sx = VX2 - VOX2 /2ay ; TOKA3bLIBATh, YTO JJISA
MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JBMKCHUS YPaBHEHUE X = Xo + Sx MOXET OBITh IMpeoOpa3oBaHO B
ypaBHEHHE X = Xp + Voxt + axt’ /2 HabmoaTh JIBUKEHHE TENEKKH C KanelabHUIIEH; 1eJIaTh BBIBOJLI O
XapakTepe JIBIDKEHUS TENEKKH; BBIUMCISATH MOAYJIh BEKTOpAa TEPEMEIICHHS, COBEPIICHHOTO
MPSIMOJIMHEHHO W PaBHOYCKOPEHHO JBIDKYIIMMCS TEJIOM 33 N-F0 CEKYHJy OT Hadajia JBW)KCHHS, I10
MOJYJIIO TIepeMEIIeHus, coBepiieHHOro UM 3a k-to cexynny Ilonb3ysich METPOHOMOM, OMPEIEISThH
MIPOMEXKYTOK BPEMEHHU OT Hayajla PaBHOYCKOPEHHOT'O JBMKCHHS IIAPUKA JIO €r0 OCTAHOBKH; OIPEICIIATh
YCKOpEHHUE JBUKCHHS MIAPUKA M €r0 MTHOBEHHYIO CKOPOCTH IMEPea yaapoM O IWIHHIP; MPEICTaBISITh
Pe3yJIbTaThl K3MEPEHUI U BHIYMCICHUH B BHJIC TAOJIMII U TPaUKOB; 10 rpaduKy ONPeaeasTh CKOPOCTh B
3aJlaHHBI MOMEHT BpeMeHH; HaOmroaaTk U ONMMUCHIBATh BIKEHUE MASTHUKA B IBYX CHUCTEMax OTCYETA,
OJTHA U3 KOTOPBIX CBS3aHA C 3€MJICH, a Jpyras C JICHTOW, JIBHXKYIICHCS PaBHOMEPHO OTHOCHUTEIIBHO
3eMJIM; CpPaBHUBATh TPACKTOPHH, ITYTH, TEPEMEIICHHS, CKOPOCTH MAasTHHKA B YKa3aHHBIX CHCTEMax
OTCYETa; MPUBOAMTH IMPUMEPHI, MOSCHSIIONME OTHOCHTEIBHOCTh IBMKCHHs. HaOmromath mposBieHUE
WHEPIUH; TPUBOUTH MIPUMEPHI TIPOSBICHUS WHEPIMH; PEIlaTh KA4eCTBCHHBIC 33aJla4d HA MPUMCHCHHE
nepBoro 3akoHa HetoToHa. 3anuceiBath BTOpOii 3akoH HploTOHA B Bue (GOpMYIIbI; peliaTh pacueTHbIEC U
KaueCTBEHHBIC 33/Ja4d HAa MPHUMEHEHHE 3TOTO 3aKoHa. HabmiomaTh, OMHMCHIBATH U OOBSCHSATH OMBITHI,
WLTIOCTPUPYIOIINE CIPABEIIMBOCTh TPEThEro 3akoHa HBIOTOHA; 3amuchiBaTh TpeTHid 3akoH HproTOHA B
BHJIe (GOpPMYIIBI; peraTh pacueTHbIC U KAYSCTBCHHBIC 3a7]a4i Ha IPUMEHEHUE 3TOTO 3aKoHa. Habmonarh
NaJICHUE OJIHUX M TEX K€ TEJl B BO3AYyXE U B PA3pPEIKCHHOM IPOCTPAHCTBE; JEJIaTh BHIBOJ O TBU)KCHUH TEJ
C OJIMHAKOBBEIM YCKOPEHUEM NP JCWCTBHM HAa HHUX TOJILKO CHJIBI TsOKECTH. HaOmonaTh OIBITHI,
CBHJICTEIILCTBYIOLINE O COCTOSSHUM HEBECOMOCTH TEJ;, CIENIaTh BBIBOJ 00 YCIIOBHSX, IPH KOTOPBIX Teja
HAXOJSITCS B COCTOSIHMM HEBECOMOCTH; U3MEPATh YCKOPEHHE CBOOOIHOTO TMAJACHHS; 3alHChIBATh 3aKOH
BCEMUPHOTO TSTOTEHHUS B BUIE MaTEeMAaTHMYECKOTO ypaBHeHHUs. M3 3akoHA BCEMHUPHOIO TSTOTEHUS
BBEIBOJIUTH (OpPMYJTy Il pacdera YCKOPEHHUsS CBOOOMHOTO TajcHHS Tena. [IpuBOIUTE TMpHMEpHI
MPSIMOJIMHEHHOTO U KPUBOJIMHEHHOTO JIBIXKEHUS TEJl; HA3bIBaTh YCJIOBHS, MPH KOTOPHIX Tela JBUKYTCS
MPSMOJIMHEHHO WM KPHUBOJMHEWHO; BBIYHCIATH MOJIYJIb IEHTPOCTPEMHUTEIIBHOTO YCKOPEHUS TIO
dbopmye v2 =a, /R. Pemarb pacueTHble W Ka4YeCTBCHHBIC 3aJayM;, CIYIIaTh OTYET O pe3yJbTarax
BBITIOJTHEHUS  33JaHUSA-TIPOCKTa «DKCIEPUMEHTATbHOE IOATBEPKICHUE CIIPABEIJIUBOCTH  YCIOBHS
KPUBOJIMHEHHOTO JBIKEHUS Te»; JlaBaTh onpeneieHre UMITylibca Tela, 3HaTh €r0 eIUHUILY; OObSICHATD,
Kakas CHCTeMa TeJ Ha3bIBaeTCsl 3aMKHYTOMW, NMPUBOJHUTH NMPHUMEPHI 3aMKHYTOW CHCTEMBI; 3alHCHIBATH
3aKOH COXpaHeHHs uMItylbca. HabmoaaTh 1 0OBACHATH MOJIET MOJIENIN PAKETHI.

OnpenensTh KojiedaTeaTbHOe IBUKEHHE 110 €ro MPU3HAKaM; PUBOJIUTH TPHUMEPHI KOJICOAHUIA; ONUCHIBATH
JUHAMHKY CBOOOJHBIX KOJIEOAHUH MPYKUHHOTO M MaTEMaTHYECKOTO MAasSTHHKOB;, U3MEPSATH JKECTKOCTh
MIPYKUHBI HWJIK PE3WHOBOTO IIHYpa. Ha3bpIBaTh BEIMUUHBI, XapaKTePU3YIOIIHE KOjIeOaTeIbHOS TBUKCHIC,
3amuchIBaTh (OPMYIy B3aMMOCBS3M MEPUOAA M YACTOTHI KOJIEOAHMI; MPOBOAUTH IKCIEPUMEHTAILHOE
WCCIICJIOBAaHNE 3aBHCHMOCTH TepHoja KOJeOaHWH TPYKWHHOTO MasTHHKa oT m u K. IlpoBoauTh
UCCIIEIOBAaHMS 3aBUCUMOCTH Tepuofa (4acTOThl) KoJe0aHW MasTHHKA OT JJIUHBI €ro HUTH;
MIPEJICTABIATh PE3yIbTaThl U3MEPEHUH W BBIYMCICHHUHA B BUjE TaOMUI; OOBSICHITh MPUUUHY 3aTyXaHHS
CBOOOHBIX KOJI€OAHUIl; HAa3bIBaTh YCIOBHE CYIIECTBOBAaHHUs He3aTyXarommx KoseOaHuil. OOBACHATH, B
9eM 3aKJIFOYaeTCsl SBJICHHE PE30HAHCA;, MPHBOJIUTH IMPUMEPHI IOJIC3HBIX W BPEIHBIX MPOSBICHUN
pe30HaHCca U MyTH YCTPAHEHUS MOCIETHUX. Pa3nuuaTh monepedHbie W MpOAOJIbHBIE BOJHBI; OMHUCHIBATH
MEXaHH3M OOpa30BaHMS BOJIH, HA3bIBATh XapaKTEPH3YIOIIHME BOJHBI (pU3UYeCKHe BeTUYHHBI Ha3biBaTh
BEJIMYMHBI, XapaKTePU3YIOIINE YIPYTrUe BOJHBI, 3aMUCHIBATh (HOPMYIBI B3aUMOCBSI3U MEXIY HUMHU.
HaspiBaTh JWama3oH 4acTOT 3BYKOBBIX BOJIH, MPUBOJWUTH TPUMEPHl MCTOYHHUKOB 3BYKA; MPUBOIHUTH
000CHOBAHUS TOTO, YTO 3BYK SIBIISIETCS TIPOIOTHHON BOJHOM;



JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.

Jlenatb BBIBOJABI O 3aMKHYTOCTM MArHUTHBIX JMHUA W 00 OCnablieHuH Mo C yJAJIEHHEM OT
IIPOBOJIHUKOB ¢ TOKOM. dDopMynupoBaTh NpaBUiIO MPaBOW PyKH Ul COJEHOHWJA, NMPaBUIO OypaBuMKa;
OIpEAEIATh HANpPABICHHUE 3JIEKTPUUYECKOIO0 TOKA B MPOBOJHUKAX W HANpaBICHHE JIMHUW MarHUTHOTO
noyid. IIpuMeHATs mpaBWIIO JIEBOM pYyKH; OINPEACHATh HANpPaBICHUE CHIBIL, JCUCTBYIOLIEH Ha
ANEKTPUYECKUI 3apsj, IBWKYLIUNCS B MarHUTHOM II0JIE€; OIPENEATh 3HAK 3apsiia U HalpaBICHHE
JBMDKEHUS] 4acTUIbl. 3aluChlBaTh (OPMYIy B3aMMOCBSI3M MOJYJS BEKTOpPa MAarHUTHOM MHAyKUuu B,
MarHUTHOTO TIOJIsi C MOJIyJieM cuitbl F, neiicTByromei Ha MpOBOAHUK JTMHOU |, pacnonoskeHHbIH
NEPIECHIUKYJIIPHO JIMHUSAM MAarHUTHOM HHIYKIMHM, M CWJIOM TOKa | B IPOBOJHHUKE; OIHNCHIBAThH
3aBUCHUMOCTh MarHUTHOT'O ITOTOKA OT MHAYKLUHA MAarHUTHOTO I10JIsI, IPOHU3BIBAIOIIETO IUIOIAlb KOHTYpa
U OT €ro OpHEeHTAlMM IO OTHOLICHWIO K JIMHUAM MarHMTHOW mHAyKuuu. HaOGmromaTte M onmceiBaTh
OIIBITHI, MTOATBEPHKAAIOIINE MOSBIECHUE IIEKTPUIECKOTO MOJIS P U3MEHEHUHM MarHUTHOTO I10JIs, J€NaTh
BBIBOJBI. [IpOBOIMTE HMCCIIENOBATENBCKUN DKCIEPUMEHT II0 HW3YYEHUIO SBIICHUS JJIEKTPOMAarHUTHOU
MHAYKIUH;, aHAIU3UPOBATh PE3yNIbTaThl SKCIIEPUMEHTa U JAeJaTh BbIBObI, Habmromars B3aumoseiicTBue
AJIFOMUHUEBBIX KOJIEL] ¢ MarHUTOM; OOBSCHATH (PU3NYECKYIO CYTh IIpaBuia JIeHua u popMyarpoBats €ro;
IIPUMEHTHh IpaBwio JIeHIa ¥ nmpaBwiio MpaBoW pyKHU JUIsl ONPEIEIICHUs HalpaBiIeHUS WHIYKIHMOHHOTO
tToka. HabGmronate U OOBACHATH sIBIEHHE CAMOMHIYKUMU. Paccka3piBaTh 00 ycTpoiicTBE M NpUHIMIIE
JEMCTBUSI reHepaTopa MEPEMEHHOr0 TOKA; Ha3blBaTh CIIOCOOBI YMEHBILEHHUS HOTEPb 3JIEKTPOIHEPIHU
nepeaaye ee Ha OOJIbIINE PACCTOSHUS; PacCKa3blBaTh O HA3HAUYEHUH, YCTPOMCTBE U MPUHLUIE JeHCTBUS
TpaHchopmaTopa U ero mpuMeHeHud. HalmronaTh OMBIT MO U3IYYEHUIO U MPUEMY SJIEKTPOMArHUTHBIX
BOJIH; OIIUCBHIBaTh pAa3JIMYUsl MEXKAY BHUXPEBBIM JJIEKTPUUECKUM M 3JIEKTPOCTATUYECKUM IIOJSAMHU.
HaGnronate cBOOOIHBIE AJIEKTPOMArHWTHBIE KoJjeOaHHs B KoyieOaTelnbHOM KOHType; PacckaswiBaTh O
IIPUHLMIIAX PAaJUOCBSI3U U TeleBUAcHUS; Ha3piBaTh pa3inyHble AMANA30HbBI 3JIEKTPOMATHUTHBIX BOJIH.
HaGnronate pasznokeHue Oenoro cBera B CIIEKTP MPH €ro MPOXOXKACHWU CKBO3b MPU3MY H TOJTYYECHHE
0esoro cBera IyTEM CIIOKEHUS CIIEKTPAJIbHBIX I[BETOB C MOMOILBIO JIMH3bI, OOBICHATH CYTh U /1aBaTh
onpejeneHue siBieHUA aucnepcuu. HaOmrogath CIUIOMIHOW W JIMHEHYAThle CIEKTPbl MCIYCKaHUS;
Ha3blBaTh YCJIOBUS O00pa3oBaHMs CIUIOIIHBIX W JIMHEHYaThIX CHEKTpoB ucmyckaHus; OOBICHATH
U3JIyY€HUE U TMIOIJIOLIEHUE CBETa aTOMaMM M IPOUCXOXKACHHUE JIMHEHYaThIX CIIEKTPOB Ha OCHOBE
nocrynaros bopa;

OnuceiBath onbITE Pe3epdopaa: mo 0OHapyKEHHUIO CIOKHOIO COCTaBa PaJMOAKTUBHOIO U3JIYYEHHUS U 1O
MCCIIEIOBAHHIO C IOMOIIBIO PACCESIHUS 0-UACTHI CTPOEHUs aToMa. OOBACHATH CYyTh 3aKOHOB COXPAaHEHUS
MaccOBOI0 YKCJIa U 3apsi/ia IpU PaOaKTUBHBIX MPEBPALICHUSIX; IPUMEHSATh 3TH 3aKOHBI IIPU 3aMHUCU
ypaBHEHMH s€pHBIX peakuuil. M3MepaTe MOIIHOCTh 03Bl PaJMAMOHHOTO (OHA JI03UMETPOM;
CpaBHMBATh MOJTYYEHHBIN pe3yabTaT ¢ HAMOOJIBIINM JIOIYCTUMBIM JJIsl YesloBeKa 3HaueHueM; [IpumensTsb
3aKOHBI COXPAaHEHMs MAacCOBOTO 4MCia U 3apsjia JJs 3alucu ypaBHEHUH siiepHbIX peakuuil. OObICHATH
¢bu3nuecKknuil CMbICT MOHATUN: MaccoBoe U 3apsaoBoe uuciaa. OObACHATh GU3MUECKUNA CMBICT MOHSTHM:
SHeprus cBs3y, Aedext macc. OMUCHIBaTh MpOLECC AETIeHUs spa aToMa ypaHa; OOBsICHATh (GU3UUECKUI
CMBICJ TOHSTHI: LIETIHAs peaKiysi, KpUTHYECKas Macca; Ha3bIBaTh YCJIOBUS MPOTEKAHUS YIpaBisieMOn
LenHoW peakuuu. PacckaspiBaTh O Ha3HAYEHHWM SEPHOTO PEAKTOpa HAa MEIJIEHHBIX HEHTPOHAx, €ro
YCTPOMCTBE M NpPUHLIMIIE JAEWCTBUSA; Ha3blBaTh NpeumyliecTBa U Hepoctatku ADC mepen Apyrumu
BUJaMU dJeKTpocTaHiuil. Has3piBaTe (Qu3nueckue BeIMUYMHBI: TOIJIOLIEHHAs /1032 H3IyYCHMS,
K03 (ULMEHT KadyecTBa, SKBUBAJIECHTHAs J/03a, MEpUOJ MOJypachaja; ciymarh aokiaan «HeratuBHoe
BO3/ICWCTBUE paJMallMd Ha JKUBbIE OPraHU3Mbl M CHOCOOBI 3alUTHl OT Hee» HasbBaTh YCoBUS
MIPOTEKAHUS TEPMOSJIEPHON peaKuu; MPUBOIUTH IPUMEPHI TEPMOSIEPHBIX PEAKINI; IPUMEHSATh 3HAHUS
K pemeHuto 3aaa4d. CTpouTh rpaguK 3aBHCHMOCTH MOIIHOCTH O3Bl M3JIy4eHHMs HPOAYKTOB pacraja
pajioHa OT BPEMEHM; OILIEHMBaTh MO TpapuKy MNepuoj mojypacrnana MHpPOAYKTOB pachaja pajaoHa.
HaGmtonate cnaiiasl umu gororpaduu HeOeCHBIX 00BEKTOB; Ha3bIBaTh TPYMIbI 00BEKTOB, BXOISAIINX B
ConHeyHyl0 CUCTEMY MPHUBOJIUTH IMPUMEPHl M3MEHEHHs BHAA 3BE3JHOr0 Heba B TEUEHUE CYTOK.
CpaBHMBATh IUIaHETHl 3€MHOM TPYMIbBI; IUIAHETHI-TUTAHTHI, aHAJIM3UPOBATh (PoTOrpaduu MM ClIalabI
mnaHeT. OnuceiBaTh poTorpadun Mansix Ten CoHeuHOo# cucteMbl. OOBSCHATh PU3NUECKHUE MTPOIIECCHI,
npoucxojsamue B Henpax CoiHIa W 3Be3]; Ha3bIBaTh NPUYMHBI 0oOpa3oBaHus msareH Ha CounHLe;
aHanu3upoBaTh (GoTorpaduy CONHEUYHONW KOPOHBI M OOpa3oBaHMil B Hel. ONHUCHIBATH TPU MOJETH
HecTalmoHapHoil Bcenennoil, mnpemnoxeHusle @PpuaMaHOM; OOBACHATH B YeM MPOSBISIETCS

10



JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.
HECTAIlMOHAPHOCTH BCeNeHHOI; 3amuchIBaTh 3aK0H Xa00a.

Coaep:kaHue Yy4eOHOro Kypca

Pasznen

Koa-Bo
JacoB

Coaeprxanue pasiena

3aKOHEBI
B3aUMOJEUCTBUI U
JIBUKEHUS Tell

34

Marepuanbnas Touka. Cucrema orcuera. Ilepememenue. CkopocTh
paBHOMEPHOTO  JABWXKEHMS.  [IpsMonuHeliHOE  PaBHOYCKOPEHHOE
JBIDKCHHME: MIHOBEHHAasi CKOPOCTb, YCKOpPEHHE, IIepeMEIlCHUE.
I'padpyikn 3aBUCUMOCTH KMHEMATHYCCKUX BEIMYUH OT BPEMEHH IpHU
PaBHOMEPHOM W PaBHOYCKOPEHHOM JBWKEHUU. OTHOCHUTEIBHOCTH
MEXaHUYECKOro ABWKEHUS. ['eoneHTpruyecKkas U TeMOIeHTpUYecKas
cucreMa mupa. MHepuumanpHas cucrema orcuera. [lepBbli, BTOpOH U
TpeTuii 3akoHbsl HproToHa. CBoOOHOE mageHune. HepecomocTh. 3akoH
BCEMHUPHOTO TATOTeHHs. VICKycCcTBeHHbIE CIyTHUKU 3emuid. VmMimysbc.
3aKOH COXpaHEHUsl UMITyJbca. PeakTHBHOE BUIKEHUE.

Mexanudeckue
KOJIeOaHus |
BOJIHBI. 3BYK

15

Konebarenpnoe paBmwkenne. Komebanuss rpy3a Ha TNpyKHHE.
CpoGoanbie  koneOanus. KoneOGatenpHast cucrema. MasiTHUK.
AMIuTyna,  mepuos, 4acrtora  kojebaHui.  ['apmonmMueckue
kosebanus. IlpeBpaienue sHepruu npu KojaeOaTeIbHOM JABMIKEHUH.
3aryxatomme Kosebanus. BeiHykIeHHbIe KojeOaHus. Pesonanc.
Pacnpoctpanenue konebanuit B ynpyrux cpenax. l[lomepeunsle u
IpoJoJabHbIE BOJIHBL. JlinHAa BoOJHBL. CBSI3p JJUMHBI BOJHBI  CO
CKOpPOCTBIO €€ PACHpPOCTPAHEHUsI M MEpUOJIOM (Y4acToTOM). 3BYKOBBIE
BoJIHBL. CKOpOCTh 3ByKa. BpIcoTa, TeMOp M TPOMKOCTH 3BYyKa. DXO.
3ByKoBoO# pe3oHaHc. IHTepdepeHnys 3ByKa.

DNeKTpOMarHuTHOE
nose

25

OpnHoponHoe MarHuTHoe mnosie. HampaBieHue TOka M HallpaBiIeHHE
JUHUKA ero marHuTHoro mons. IlpaBuno OypaBumka. OOHapykeHHe
MarHuTHoro noss. IlpaBuno neBor pyku. MHAyKIHS MarHuTHOrO
nois. MarHuTHbll 1oToK. OmnbITel  (apanes. DIeKTpoMarHuTHas
nHaykuua. HampaBnenune wunaykuuoHHoro toka. lIpasmno Jlenna.
SIBnenue camonnaykuuu. [lepeMennsii TOK. ['eHepaTop nepeMeHHOro
TOKA. [IpeoOpa3oBanus  3HepruM B BJEKTpOreHepaTopax.
Tpancopmarop. Ilepenaua 37aeKTpUUECKOl SHEPIUU HA PACCTOSHHE.
DONEeKTpOMarHUTHOE Iojie. DJEKTPOMarHuTHbIE BOJIHBL. CKOPOCTh
pacrpocTpaHeHus 3JIEKTPOMAarHUTHBIX BOJIH. Bnusinne
AJIIEKTPOMATrHUTHBIX M3JIy4€HUM Ha >KMBbIE OpraHu3Mbl. Konaencarop.
Koneb6arenbHblil KoHTYp. lodydeHne 371eKTpOMarHUTHBIX KOJeOaHU.
[TpuHIMIIBI paUOCBSI3U U TEIEBUACHUS. DJIEKTPOMarHuTHas mpuposia
ceera. Ilpenomienue ceera. Ilokasarens mpenomnenus. ducnepcus
CBETA.

Crpoenue aroma u
aTOMHOTO aapa

20

PannoakTMBHOCTh KaK CBUAETEILCTBO CIIO)KHOTO CTPOEHHUS aTOMA.
Anbda-, Oera - u ramma-uznydenus. OmnbiTel Pesepdopaa. SAnepnas
MoOJeldb aroma. PaauoakTHBHBIE TIPEBpAIEHHsS aTOMHBIX —SIED.
CoxpaHeHue 3apsJ0BOI0 U MAaCCOBOTO YHCEN MPH SAEPHBIX PEAKIIHIX.
Mertonapl HaOMIOAEHUS M PETHCTpallMU YacTUl] B sJepHOW (usmke.
[IpoToHHO-HENTPOHHAsA MOJENb AApa. OUZNUECKUNA CMBICH 3apsI0BOT0O
M MaccoBOI'O YHMCEN. DHEpPrus CBA3M 4YacTUll B sjpe. JleneHue suep
ypaHa. llennas peakuus. SfnepHas >HEpPreTHka. OKOJOTHYECKHE
npo6emMbl paboThl aTOMHBIX 3NeKTpocTaniuil. JJosumerpus. Ilepuoa
nojiypacnaza.  3akOH  paJuMOaKTHBHOIO  pacmajga.  BiusHue
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JIOKyMEHT moANMCaH 3JIE€KTPOHHOU MOJIUCHIO.

PaIMOAaKTUBHBIX M3JIyYEeHUU Ha >KUBbIE OpraHu3Mbl. TepmosiaepHas
peakuus. Microunuku sneprun ConHila v 3Be3/1.
Crpoenue u ['eonienTpryeckas u reJImoIeHTpUYEcKas CUCTEMbI MUPA.
3BOJIIOLUSA CocraB, crpoeHue u npoucxoxaeHue CoOTHEUHOW CHCTEMBI.
Bcenennoit dusnyeckas
5 npuposa HebecHbIX Tesl CoaHeuHoM cucreMsl. [Tnaners
nu Manele Tena ConHeyHoMl cuctembl. CTpoeHHE, HU3JIyYeHUE |
3BOJIIOIUSA
Counnia u 3Be311. Ctpoenue u 3Bostonus Beenennoil. ['unoresa
Bospioro B3peiBa.
Peszepn
1
Bcero 100
N3menenusi, BHeceHHbIe B Pabouyio nporpammy
No [Ipumepnoe [Inannpyemoe
pasjiena Paznen KOJIMYECTBO 4acoB (110 KOJIMYECTBO YACOB
porpaMmme) YUHTEIIEM
1 3aKOHBI B3aUMOJENCTBUS U ABIDKECHUS TEN. 34 34
2 Mexannueckre KoeOaHusl ¥ BOJTHBI. 15 15
3 OJIEKTPOMAarHUTHbIE SIBJICHHUS. 25 25
4 CrpoeHue aToma 1 aTOMHOTO siJIpa. 20 20
5) Crtpoenue u 3BooIus Beenennoit 5) 5)
Peseps 6 1
Bcero 105 100
4. TemaTH4yeckoe MJIAHNPOBAHUE.
Ne Pasznen BocnurarenbHbpli KOMIIOHEHT Komnnue @DopMBI U cpeacTBa
CTBO aTTecTaluu
4acoB
3aKOHBI YpOK-IpakTUKyM pelIeHus] 3aaad 1o (usmke, Jlaboparophast paborta
1 | B3auMopeicTBUs NpUypoUeHHbId K  MexayHapogHomy  [Hio 34 KouTponbHas pabora
W JIBMKEHMs Teyl, | PACIPOCTPAaHEHHs IPaMOTHOCTH
Mexanuueckue Ypoxk - BupTyalbHas O3KcKypcus «Benukue JlaboparopHas pabota
2 | koneGauus u yueHble B 00JacTH (UMK U MATEMATHUKW», 15 KontponbHas padota
BOJTHBL MPUYPOUYCHHBINA K BCeMUPHOMY JTHIO MaTeMaTUKU
VYpok-nipe3eHTtalus « buorpadus axageMmuka Jlaboparophast pabora
3 ONEKTPOMarHuTH | DpaHueBa», B pamkax npasiaHoBanus 100-metus o5 KonrtponbHas pabora
bI€ SABJICHUSL. CO JHS pOXAEHUsA akajaemuka Poccuiickoi
aKajJeMun 00pa3oBaHUs
VYpok-npe3enTanus «KecToBblii S3bIK B (pU3MKe», Jlaboparophast pabora
Crpoerue atoma NPUYPOUYEHHBIH K  MeXIyHapogHOMY  JIHIO Konrtponbhas pabora
4 JKECTOBBIX S3bIKOB 20
1 aTOMHOTO f1pa. Ypok-npe3eHTanus «Mwup CJICTIBIXY,
[IPUYPOYEHHBIN K MeXayHapOJHOMY JHIO CIENbIX
Crpoenue u HuTterpupoBanusiii ypok «CtaTsu KoHCTUTYIIUNY, JlaboparopHas pabota
5 | »BOMIOLHS B pamkax npasnHoBanus [{us Koncrturynuun PO 5 Konrponbhas pabora
Bceenennon
Peseps 165 net co nua poxxaenus U. Y. Anekcannpona 1 Tect
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JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.

I'paduk npoBeneHnsi KOHTPOJbHBLIX H JIA0OPATOPHBIX PadoOT.

KonTponpnas pabora / JlaboparopHas pabora Jlara
Jlaboparopnas padota Nel «MccrnenoBanue, paBHOYCKOPEHHOTO TBUKEHHS 28.09.2021
0e3 Ha4aJIbHON CKOPOCTI
KonTponbnas padora Nel no teme: «Knunematukay» 06.10.2021
Jlaboparopnas padota N2 «/3mepeHne yckopeHus CBOOOIHOTO MaACHUS 22.10.2021
KonrponsHas padora Ne2 o teme: «/{nHamuxa. 24.11.2021
Jlaboparopuas padota Ne3 «lccrnenoBanue 3aBUCIMOCTH TIEPHUO/IAa U YaCTOTHI 07.12.2021
CBOOOJTHBIX KOJIC€OaHHI MAaTEMaTHUECKOTO MAsITHUKA OT €0 JIJTHHBI
Kontponsnas padora Ne3 mo teme: «MexaHuyeckue KoineOaHus U BOJTHBIL. 11.01.2022
3BYK».
Jlaboparopuas padota Ned «3yueHue sIBICHHS SICKTPOMArHUTHOM 28.01.2022
WHIYKITUY.
Jlaboparopuas padota N5 «Habmro1eHue CIUTIOMIHOTO W TMHEHYAThIX 04.03.2022
CIICKTPOB UCITYCKaHUS.
KonTponbnas padota Ne4 1o teme: « QNEKTPOMArHUTHOE MOJIEY. 15.03.2022
Jlaboparopnas pabota Ne 6 «/I3mepeHne eCTECTBEHHOTO PaJuallMOHHOTO 25.03.2022
¢doHa T03UMETPOM»
Jlaboparopnas pabota Ne7 «/3ydenue aeneHus sapa ypaHa 1o Tpekam Ha 15.04.2022
TOTOBBIX (hoTorpadusx»
KonTponbnas padota Ne5 «CtpoeHue aToMa M aTOMHOTO sIJIpay 06.05.2022
JI/p Ne8 «Otienka meproia morypacmaaa HaXoIIHXCs B BO3yXE IMPOTYKTOB 11.05.2022

pacniaga pagoHay» JI/p Ne9 «3yueHue TpeKkoB 3apsKEHHBIX YacTHUIL 110
rOTOBBIM (hoTOrpadusim»

5. KanengapHo-TeMaTH4ecKoe IMJIAHHPOBaHHE -9 KJacc

Ne Jara Pa3nen / Tema ypoka Kon-so
n/m [1nan Paxr yac.

3aKonbl 06uUIHCEHUA U 63AUMOO0CICIMEU mel 34

1/1 01.09.2021 MatepuanbHas Touka. Cucrema oTcueTa. 1

2/2 03.09.2021 Ilepemernienue. 1

3/3 07.09.2021 OmnpezneneHre KOOPAWHATHI IBUKYIIETOCS TeTa. 1

4/4 08.09.2021 CKOpOCTh MPSIMOJIMHEHHOTO pABHOMEPHOT'O IBH)KEHHUSI. 1

5/5 10.09.2021 [Tepemernienue mpu NpsIMOJIMHEHHOM paBHOMEPHOM 1
JIBIDKCHHUU.

6/6 14.09.2021 ['paduky 3aBUCUMOCTH KHHEMATHYECKUX BEJTMUUH OT 1
BPEMEHH TIPH MPSIMOJUHEHHOM PAaBHOMEPHOM JIBHXKCHUHU

717 15.09.2021 CpenHsisi CKOPOCTh 1

8/8 17.09.2021 [TpssMonMHEIHOE PaBHOYCKOPEHHOE JIBUKCHHE. 1
Yckopenue.

9/9 21.09.2021 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO 1
nBrkeHus. [ paguk ckopocTH.

10/10 | 22.09.2021 [Tepemernenue mpu MpsIMOJIMHEHHOM PaBHOYCKOPEHHOM 1
JIBYDKCHHU.

11/11 | 24.09.2021 [Tepemerienue Tena npu NPSIMOIUHEHHOM 1
PaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HadyaJlbHOH CKOPOCTH.
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12/12 | 28.09.2021 Jla6opaTopnasi pa6ora Nel «UcciaenoBanue,
PABHOYCKOPEHHOI0 IBHKeHHs 0e3 HAaYaIbHOMI 1
CKOPOCTH»
13/13 | 29.09.2021 Pemenue 3anau no teme: «KuHemaTuka 1
14/14 | 01.10.2021 I'padyiku 3aBUCIMOCTH KHHEMATHYCCKHUX BEJIMYUH OT
BPEMEHU TIPH MPSIMOJIMHEIHHOM PaBHOYCKOPEHHOM 1
JIBMOKCHUU
15/15 | 05.10.2021 Pemenue 3amau 1
16/16 | 06.10.2021 KontpoabHnasi padora Nel mo teme: «k KunemaTuka» 1
17/17 | 08.10.2021 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O ABIKEHUS. 1
["eonieHTpUYECKasl ¥ TEIHOICHTPHYECKAs CHCTEMa MUDA.
18/18 | 12.10.2021 WNuepunanbHele cuctemsl orcyera. IlepBblii 3akoH 1
HproToHa.
19/19 | 13.10.2021 Bropoii 3akon HeroToHa. 1
20/20 | 15.10.2021 Tpertuii 3akoH HeloToHa. 1
21/21 | 19.10.2021 CB00OOHOE TTaIEHHUE TEI. 1
22/22 | 20.10.2021 JIBmkeHue tena, OpOnIeHHOTO BEPTUKAIBHO BBEPX. 1
23/23 | 22.10.2021 JlabopaTopnasi pabora Ne2 «U3mepeHnne ycKoOpeHust 1
CBOOOJHOIO NMaJeHUsD)
24/24 | 26.10.2021 3aKOH BCEMUPHOTO TATOTEHUSI. 1
25/25 | 27.10.2021 YckopeHue cBOOOAHOTO NMaJeHUs Ha 3emiie U IPYyTux 1
HEOECHBIX Telax.
26/26 | 29.10.2021 [IpsimonuHEitHOE U KPUBOJUHEHHOE JBHKCHHUE.
JIBrKeHHE Tena 10 OKPYKHOCTH € ITIOCTOSITHHOM I10 1
MOJTYJIFO CKOPOCTBIO.
27/27 | 09.11.2021 Pemenue 3aau: no teme: «JBH>KEHUE IO OKPYKHOCTU». 1
28/28 | 10.11.2021 VIcKkycCcTBEHHbIE CTYTHUKH 3€MJIH. 1
29/29 | 12.11.2021 Wmmnynbe Tena. 1
30/30 | 16.11.2021 3aKOH COXpaHEeHHUsl UMITYJIbCA. 1
31/31 | 17.11.2021 PeakxtuBHOE nBrkeHne. PakeTsl. 1
32/32 | 19.11.2021 3aKOH COXpaHEHUs MEXaHHUECKOW YHEPTUU 1
33/33 | 23.11.2021 Pemenue 3amau mo teme: «/{mHaMuKa. 1
34/34 | 24.11.2021 KonTpoJsbHasi padora Ne2 no teme: «IlnHamMuka. 1
Mexanuueckue Ko1e0anus u 80JiHvl. 38yK 15
35/1 26.11.2021 KomnebarenpHoe ABMXEHIE 1
36/2 | 30.11.2021 CBob6oanble konebanus. KonebarenbHble CUCTEMBI. 1
MasTHUK.
37/3 | 01.12.2021 Benuuunel, xapakrepusyromnye KoyiedarenbHoe 1
JIBIDKCHHE.
38/4 | 03.12.2021 ["apMoHNUecKue KojaeOaHus 1
39/5 | 07.12.2021 Jla6opaTopnasi pa6ora Ne3 «UcciaenoBanue
3aBHCHMOCTH NMEPUOJA U YACTOTHI CBOOOTHBIX 1
KO0JIeOAHUI MATEMATHYECKOT0 MAasITHUKA OT €ro
JIJTUHBID
40/6 | 08.12.2021 3aryxatomme Kosebanus. BeIHYKIeHHbIE KOJeOaHMUsI. 1
41/7 | 10.12.2021 Pe3onanc. 1
42/8 | 14.12.2021 Pacnipoctpanenue kojeOaHmii B ypyrux cpenax. BomHbL 1
43/9 | 15.12.2021 JlimHa BotHBI. CKOPOCTH PaclipOCTPaHEHHSI BOJIHBL. 1
44/10 | 17.12.2021 VcTouHMKHM 3BYKa. 3BYKOBbIE KOJIEOaHMS. 1
45/11 | 21.12.2021 Bricora u TeMOp 3Byka. ' poMKOCTH 3BYyKa. 1
46/12 | 22.12.2021 Pacnpoctpanenue 3Byka. CKOpoCTh 3ByKa. 1
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47/13 | 24.12.2021 OTtpakeHue 3ByKa. IX0. 3BYKOBOM pe30HAHC
48/14 | 28.12.2021 Permenne 3a1a4 Ha MEXaHWMYECKUE KOJICOAHUS M BOJTHBI 1
49/15 | 11.01.2022 KontpoabHasi padora Ne3 no teme: «Mexannyeckue 1
K0JIeOAHHMS U BOJHBI. 3BYK».
InekmpomazHumHoe noie 25
50/1 | 12.01.2022 MarHuTHOE I0JIe ¥ ero rpapuueckoe n300pakeHHe. 1
51/2 14.01.2022 HeotHopoaHOE ¥ OHOPOIHOE MATHUTHBIC ITOJIS.
52/3 | 18.01.2022 Hanpasnenue Toka 1 HanpaBJIeHUE JIMHUH €r0
MarHUTHOTO TTOJIS.
53/4 | 19.01.2022 OO0HapyxeHre MarHUTHOTO TIOJIS 110 €T0 JICWCTBUIO Ha
AJIeKTpUYeCcKuid TOK. [IpaBuiio eBoit pyku.
54/5 21.01.2022 WMuaykuust MarHUTHOTO TIOJIS. 1
55/6 | 25.01.2022 MarHuTHBI MTOTOK. 1
56/7 | 26.01.2022 SIBJIeHUE IEKTPOMArHUTHON MHTYKIIHMH. 1
57/8 | 28.01.2022 Jla6opaTopnasi pa6ora Ned «U3ydyeHue siBJIeHHSA 1
IJIeKTPOMATHUTHOM MHIYKIHHY.
58/9 | 01.02.2022 [Tpaswiio Jlenna. HanpaBierre WHIYKIIMOHHOTO TOKA. 1
59/10 | 02.02.2022 SIBJIeHUE CaMOMHIYKIINH. 1
60/11 | 04.02.2022 [Toryuenue u mepeaayda IEPEMEHHOTO ICKTPHISCKOTO 1
toka. Tpancdopmarop.
61/12 | 08.02.2022 DJIEKTPOMAarHUTHOE TOJIE. 1
62/13 | 09.02.2022 DJIEKTPOMArHUTHHIE BOJHBI
63/14 | 11.02.2022 Konpencaropsi.
64/15 | 15.02.2022 KounebarenbHblit KOHTYp. [loydeHue 37eKTpOMarHUTHBIX
KOJICOAHUH.
65/16 | 16.02.2022 [TpUHIMIIBI PATUOCBSI3U M TCJICBUICHHUS.
66/17 | 18.02.2022 DJNIEeKTpOMAarHuTHAS TPUPOJIA CBETA.
67/18 | 22.02.2022 [Tpenomnenue ceera. PU3NYECKUN CMBICI TOKA3aTEIs
PEIOMJICHUSI.
68/19 | 25.02.2022 Jucnepcus ceta. l[Bera Ten.
69/20 | 01.03.2022 CIeKTpOCKOII U crieKTporpad
70/21 | 02.03.2022 THUIBI ONTUYECKUX CIIEKTPOB
71/22 | 04.03.2022 Jlaboparopnas padora Ne5 «HabmoqeHne CIIOIIHOTO
M JIUHEIYATBIX CIEKTPOB HCIYCKAHUS.
72/23 | 09.03.2022 [Tornomienne u UCIycKaHNe CBeTa aTOMaMHU. 1
IIponcxoxkaeHUE JINHEWYAThIX CIIEKTPOB.
73/24 | 11.03.2022 Pemenune 3ana4 no Teme: « IJIEKTPOMATHUTHBIC SIBICHUS» 1
74/25 | 15.03.2022 Konrpoabnasi pa6ora Ne4 mo teme: 1
«DJIeKTPOMATHUTHOE MOJIe».
Cmpoenue amoma u amomnoz2o a0pa 20
75/1 | 16.03.2022 PannoakTUBHOCTB 1
76/2 | 18.03.2022 Mosienu aToMOB.
77/3 | 22.03.2022 PannoakTuBHbBIE PEBpAIIEHNS AaTOMHBIX SIJIED.
78/4 | 23.03.2022 DKcIepUMEeHTAbHbIE METO bl HCCIIE0BAHUS YaCTHUIL
79/5 | 25.03.2022 JlabopaTopnasi pa6ora Ne 6 «3mepenne
€CTECTBEHHOI'0 PaIUAINMOHHOI0 (POHA T03UMETPOM»
80/6 | 05.04.2022 OTKpbITHE TPOTOHA U HEUTPOHA.
81/7 | 06.04.2022 CocTtaB aTOMHOIO siipa SnepHble CUITbI.
82/8 | 08.04.2022 Oueprus cBszu. Jledext macc 1
83/9 | 12.04.2022 Pemenwne 3amau 1
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84/10 | 13.04.2022 Jlenenue sipep ypana. LlernHas peakiius. 1
85/11 | 15.04.2022 JlaGopaTropnas padora Ne7 «3yuenue aejieHust sapa 1
YPaHa Mo TpeKaMm Ha rotoBbIX ororpapusix»
86/12 | 19.04.2022 SAnepusrii peaktop. [IpeoOpa3oBaHue BHYTpeHHEH 1
DHEPTUU aTOMHBIX SJIEP B AJEKTPHUUECKYIO SHEPTHIO
87/13 | 20.04.2022 ATOMHasI DHEpreTUKa. 1
88/14 | 22.04.2022 buonoruyueckoe 1elicTBUE paguaIiuu 1
89/15 | 26.04.2022 3aKOH paJIMOaKTUBHOTO paclaja. 1
90/16 | 27.04.2022 TepmosiiepHasi peaxifusi. 1
91/17 | 29.04.2022 DJIeMEHTapHBIC YaCTULIbl. AHTUYACTHIIBI 1
92/18 | 04.05.2022 Pemenue 3anau. 1
93/19 | 06.05.2022 KontpoabHas padora NeS «Ctpoenue atoma u 1
ATOMHOTO SIIPa»
94/20 | 11.05.2022 JI/p Ne8 «Ouenka nepuojaa nojaypacnajga
HAXOSIIIUXCSI B BO3/IyXe MPOJAYKTOB pacnajia pajoHa» 1
JI/p Ne9 «M3yyeHune TpeKkoB 3apsizKeHHbIX YaCTHIL 110
roToBbIM oTorpadpusm»
Cmpoenue u 36on1ouus Beenennoii 5
95/1 | 13.05.2022 Cocras, crpoeHue u mpoucxoxaeHne CoHeIHON
CHUCTEMBI
96/2 | 17.05.2022 bosbime ruraneTsl COTHEYHOW CHCTEMBI
97/3 | 18.05.2022 Mausbie Tena CONHEUHON CUCTEMBI
98/4 | 20.05.2022 Ctpoenue, uznydenue u sBostonns CoaHIa U 3Be3]]
99/5 | 24.05.2022 Crtpoenne u 3Bomonus BeeneHHoi
Hmozoeoe noemopenue 1
100/1 95.05.2022 [ToBTOpeHME MO TeMe «3aKOHBI B3aUMOJICHCTBUS U 1

JBHXKXCHUA TCII»
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JIuCT KOppEKTUPOBKH pabouel MporpaMMsl

Knacc

Hazsanme pasaciia, TEMBI

[Hara npoBenenus
110 TUTaHY

[TprunHa KOPPEKTUPOBKH

Koppekrupyromine meponpustus

Hara npoBeneHus
1o ¢akrty
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