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®denepanbHas paboyas nmporpaMma mo ydeOHomy mnpeamery «DPusnkay (06a30BbIit
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBeHHO-HayudHbIe MPEIMETh») BKIIOYACT
MOSICHUTENBHYIO 3aIMUCKY, COIepKaHue 00yUeHHUs, INIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
porpaMmabl 1o (U3MKe, TeMaTUYECKOE IIAHUPOBAHUE.

[losicHuTenbHas 3amucKa OTpa)kaeT OOIIMe LN W 3aJaud W3y4deHus (QU3MKH,
XapaKTePUCTUKY TMCUXOJOTHUYECKUX MNPEANOCHUIOK K €r0 M3YYEHHIO 00ydaronuMucs,
MECTO B CTPYKType Y4YeOHOTO IIJlaHa, a TaKXe IMOJXOJbl K OTOOpY COJepkKaHusi,
K OIIPENICTICHUIO IJIAHUPYEMBIX PE3YJIbTaTOB.

Cognepxanue OOy4YeHHUs PpPACKpBIBA€T COJIEpXKATENbHbIC JIMHUH, KOTOPBIC
peajaratoTcst sk 00s3aTeIbHOTO M3YUYEHHUS! B KAXKJOM KJIACcCe Ha YPOBHE CPEIHErO
o011ero oOpa3oBaHus.

[Inanupyembie pe3yiabTaThl OCBOCHMSI MPOrpaMMbl 1O (U3UKE BKIIOYAIOT
JMYHOCTHBIE, METaIlpeJMETHBIC PE3yJIbTaThl 3a BECh MEpPHOJl OOyYEeHHs] Ha YPOBHE
CpelHero oOIero o0pa3oBaHUs, a TAKXKE MPEIMETHbIE TOCTHXKEHHS O00ydarollerocs
3a KaXKJIbI{ TOJ] O0Oy4EHHS.

HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma no gusrke 6a30BOro YpoBHS Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a takxke ¢ y4€ToMm
benepanbHolt paboyeit mporpaMMbl BOCIUTAHUS U KOHLIETILIUU MPENoAaBaHusl yueOHOTO
npeamera «®Puszukay B 00pa3oBaTelbHBIX opranusanusx Poccuiickoit denepaimu,
peau3yIONIMX OCHOBHBIE 00Pa30BaTENIbHBIE MPOIPAMMEI.

Coneprxkanue mporpaMmabl 1o (U3MKE HAMPABJICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHbl MHpa oOydaromuxcs 10-11 kmaccoB mpu oOydeHUH uX (HU3MKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESTEILHOCTHOro mnoxaxojna. Ilporpamma
no ¢usuke coorBeTcTByeT TpeboBanusM OI'OC COO K IaHUPYEMbIM JTUYHOCTHBIM,
NPEeIMETHBIM W METAlpeJMETHBIM pe3yibTaTaM OOydYeHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh peallu3allid MEXIPEAMETHBIX CBSI3ed (PU3UKA C E€CTECTBEHHO-
HAyYHBIMU YYEOHBIMH TIpeMeTamMHu. B Hell ompenensitoTcs OCHOBHBIC IIEJIM W3YUYEHUS
bu3NKM Ha YpPOBHE CpeaHero ooOimero oO0pa3oBaHUs, IUIAHUPYEMBIE PE3yIbTaThl
OCBOEHMS Kypca (PM3MKHU: JIMYHOCTHBIE, METAlpeAMETHbIC, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢u3mKe BKIIOYALT:

IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHUSI Kypca (U3UKH Ha 0a30BOM ypOBHE, B TOM
YuUCJe IPEeAMETHBIE pe3yJIbTaThl MO rojaM 00y4YEeHUs,

cojiepkanue yueOHoro npeamera « Dusukay mo rogam oOy4eHHUs..

[Iporpamma 1o Qu3nke MOXET ObITh MCHOJb30BAHA YUYUTEISIMH KaK OCHOBA
JUTSL COCTaBIieHUsI CBOMX paboumx mporpamm. [Ipu paspaboTke paboueill mporpaMMbl

3
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B TEMAaTUYECKOM IJIAHUPOBAHUH JOJHKHBI OBITh YYTEHBI BO3MOXKHOCTU HCIIOJIb30BAHUS
ANEKTPOHHBIX (LUUQPPOBBIX) O00pPa30BATENbHBIX PECYPCOB, SIBISIOLIUXCS Yy4eOHO-
METOJUYECKUMU MaTepuaiamMu (MyIbTUMEINNHBIE IPOTPaMMBbl, IEKTPOHHbIEC YUEOHUKH
U 3a/layHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BHUPTYyalbHbIE JIA0OPATOPUM, HIPOBBIC
IpOrpaMMbl, KOJUIEKIUU LU(POBBIX OOpa30BaTEIbHBIX PECYPCOB), PEAINU3YIOLIUMU
TUAAKTUYECKHEe BO3MOXHOCTH HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaAHMH.

[IporpamMma 1mo (u3uKe HE CKOBBIBAET TBOPYECKYKD HMHUIIMATUBY YUMTEIEH W
IIPEAOCTABISAET BO3MOYKHOCTD ISl PEANU3ALMMN PA3JIMYHBIX METOJIWYECKUX IMOIXOJI0B
K opraHu3auuvd oOydeHusl (PU3MKE NpPHU YCIOBUU COXPAHEHHS 00s3aTEIbHON YacTH
COJZIEpKaHMs Kypca.

®du3rka KaKk Hayka 0 HaubOosee oOLIMX 3aKOHAX MPUPOJbI, BBICTYMAsl B KAYECTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HaHUMN
00 okpyxawomem Mupe. IlkonapHBIE Kypc ¢uU3MKM — cuUcTeMOooOpasyromui
JUTSl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, IOCKOJIbKY (PU3MUECKUE 3aKOHBI JeXKAT
B OCHOBE IIPOLIECCOB U SBJICHUM, H3y4yaeMbIX XUMHEH, Ouosiorueil, Qpuznueckou
reorpadgueit u actpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PU3NYECKHUX
3HAaHMM ONpeNessieT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOIMM B cdepe
OHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IIOJYYEHUS HOBBIX MAaTEpUaJIOB
C 3a/JlaHHBIMU CBOMCTBaMU M Apyrux. M3ydenwe (U3MKM BHOCUT OCHOBHOM BKJIAJ
B (OpMUpOBAaHHME  €CTECTBEHHO-HAyYHOM  KapTUHBI  MHpa  OOyyarouuxcs,
B (hOpMUpPOBAHKME YMEHUI MPUMEHSITh HAYYHBIM METOJ] TO3HAHUS MIPU BHIIOJHEHUU UMU
y4EOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca pu3uku A ypoBHS CpeIHETO 00111ero o0pa3oBaHMsI MOJIO0KEH P
U7ei, KOTOpbIe MOKHO PACCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypcC SBISETCA JIOTUYECKH
3aBEPIUIEHHBIM, OH COJIEPKUT MaTepHall M3 BCEX pa3leioB (DU3MKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca GU3HKU 00bETUHEH
BOKpYI (u3nueckux Teopuil. Benymmm B Kypce sBigercs (OpMHpPOBaHUE
NPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEILIECTBE U IOJIE.

Hoes ecymanumapuzayuu. EE peanuzanus mpeanosaraet MCMOJb30BaHUE
TYMAaHUTAPHOIO MOTeHIMana (PU3NIECKO HAyKH, OCMBICIIEHUE CBSI3H PAa3BUTUSA (PUBHKHU
C pa3BuTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTMYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoui nanpasnennocmu. Kypc Gusuku mnpesamnonaraetT 3HAKOMCTBO
C IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOIMYECKUX MPUIIOKEHNN N3YUEHHBIX TEOPUI
Y 3AKOHOB.

Hoes sxonozuzayuu peanusyercs MocpecTBOM BBEIECHUS DIEMEHTOB COAECPKaHMS,
HOCBSIIIEHHBIX HKOJIOTHUYECKUM TMpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI
C Pa3BUTHEM TEXHUKHM M TEXHOJIOTUH, a TakXe 0OCYKJEHUs MpoOJieM paruoHaIbHOTO
IPUPOAOIIONB30BAHUS U SKOJIOTUYECKON O€30MaCHOCTH.
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Crep>XHEBBIMH JJIEMEHTaMH Kypca (HU3UMKM Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBanusi SBISIOTCS  u3ndeckue Teopun (HOpMHUpOBAHHWE TPEACTaBICHUIN
0 CTPYKTYpe€ MOCTpOeHHUsI (HU3UYECKON Teopuu, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O MPUPOJIC, TPaHUIAX MPUMEHUMOCTH
TEOPHUIA, JUTsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-eSITeNbHOCTHBIN MOJIX0A B Kypce (DM3UKH peann3yercs MPeKIe BCETOo
3a cu€T OpraHu3aluy SKCIEPUMEHTAIBHON JesiTeIbHOCTH 00yuatomuxcs. Jlis 6a30Boro
YPOBHSI Kypca GU3HKH — 3TO UCIIOIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB ¥ JJa0OPaTOPHBIX pabOT, KOTOPHIE B MporpaMMe o GU3HKE 00HETHHEHBI
B OOIIMI CIUCOK YUEHUUYECKHX IPAKTUYECKUX paboT. Bhijienenne B yka3aHHOM MepeyHe
1a00paTOpHBIX PAa0OT, TPOBOAUMBIX Ui KOHTPOJIS W OLEHKH, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MPOliecca UCXO/I U3 OCOOCHHOCTEH TUIAaHUPOBAHUS U
ocHamieHus kabunera gusuku. [Ipu 3TOM obecrieunBaeTCs OBIaIEHUE 00YUYAIOITIMHUCS
YMEHUSMHU TPOBOAWTH KOCBEHHBIE W3MEPEHHS, WCCICIOBAHUS 3aBHCHUMOCTEH
(Gu3HYEeCKUX BEJIMYMH U TTIOCTAHOBKY OIBITOB IO MPOBEPKE MPE/II0KEHHBIX TUIIOTES.

bonbiioe BHUMaHuE YJIENSETCS PENICHUI0 PAacUETHBIX M KAueCTBEHHBIX 3ajiad.
[Tpu >TOM ISt pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4dl C SIBHO 3aJaHHOMN
bu3nYecKoil  MOJENBIO, TO3BOJSIIONIME TPUMEHSITh HM3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjieia Kypca, TaKk U UHTETPUPYsS 3HAHUS U3 Pa3HbIX
pazznenoB. J{ns KaueCTBEHHBIX 3a7ad MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha OOBSICHEHHE
NpoTeKaHusl (PU3NUECKHUX SIBICHUN M MPOIIECCOB B OKPY’KAIOIIEH >KU3HH, TpeOyroiue
BbIOOpa (U3HUECKOM MOJIENH VISl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHunto yueOHOTO mporiecca 6a30BbIil ypoBeHb Kypca GU3HKK Ha YPOBHE CPETHETO
o0m1ero o0pa3oBaHMs TOJDKEH U3yYaThCs B YCIOBHUAX MPEIMETHOro KabuHeTa (HU3HKU
WIM B YCJIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukiIa. B kabunere Guzuku AOKHO OBITH HEOOXOAMMOE J1abopaTopHOE 000PYI0BAHKE
JUTSI BBITIOJTHEHHSI YKa3aHHBIX B MpoOTrpaMMe 1o (PU3MKE YUYEHWUYECKHUX MPAKTHUICCKUX
paboT U JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMOHCTpallnOHHOE 000pyI0BaHHE (POPMUPYETCS B COOTBETCTBHU C MPUHIIUIIOM
MUHUMAJIBHOM  JIOCTAaTOYHOCTH U  00ECIEeYMBAET IOCTAHOBKY IMEPEUYHUCICHHBIX
B Tporpamme Mo (U3MKe KIIOYEBBIX JEMOHCTpAIUMU JIsl MCCIEAOBAHUS HM3ydaeMbIX
SIBJICHUH W TMPOIECCOB, SMIUPUICCKUX U (QYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUN.

JlabopaTopHoe 00OpymOBaHHME IS YYEHHYECKUX  MPAKTHUYECKUX  paboT
dbopmMupyeTCs B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B pacu€re OJIHOTO
KOMIUIEKTa Ha JABYyX oOOydaromuxcs. TeMaTH4ecKhue KOMIUIEKTH J1abopaTOpHOTO
000pyI0BaHUS IOJKHBI OBITh TOCTPOEHBI HA KOMIJIEKCHOM MCTIOJIb30BAaHIH aHAJIOTOBBIX
U U(POBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B BHJIC
1 (pOBBIX TabOpaTOpPUi.

OCHOBHBIMHU LIETIAIMH M3y4YeHHUS (QU3MKH B oOmeM oO0pa3oBaHWUU SBJISIOTCS:

dbopMupoBaHrE MHTEpPECAa U CTPEMIICHUS OOYydYaIOUMXCA K HAyYHOMY U3yUEHHUIO
PUPOBI, PA3BUTHE UX MHTEIICKTYATbHBIX M TBOPUYCCKUX CITIOCOOHOCTEH;
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pa3BUTHE TMPEJCTABICHUNH O HAyYHOM METOJAE IO3HAHWS © (PopMUpOBaAHUE
HCCIIEJIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3Y4Y€HHsS OCHOB
CTpOEHUS MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopmMupoBaHUEe yMEHUNU OOBACHATH SBICHUSI C MCIOJIB30BAHUEM (PU3UUECKUX
3HAHWHM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopmupoBaHue TpeACTaBICHUU O poau GUBUKH JUIST  Pa3BUTUA  APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTiokeHne HTHX Telel oOecreunBaeTCsl pelIeHUEM  CIEeAYIomUX 3aaad
B IIpoliecce U3yueHus Kypca (U3MKU Ha YPOBHE CPEHEr0 00IIero o0pa3oBaHus:

NpUOOpETEeHNE CUCTEMbl 3HaHUN 00 O0OUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUsSX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DU3UKY, 3JIEKTPOJUHAMHUKY,
KBAaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPU3UKY;

dbopMHpOBaHHE YMEHHH MPUMEHSATh TEOPETUYCCKHUE 3HAHUSA JIA OOBSICHCHHUS
bu3nUecKuX SABIEHUW B TPUPOAEC U IS TPUHATAS TPAKTUICCKUX PEIICHHM
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHUE CIOCOOOB pEHICHHS PA3UYHBIX 337ad C SBHO 3aJlaHHOW (PU3NYECKOU
MOJIENbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHIe (PU3NUECKON MOJIETH,
aJICKBaTHOM yCIIOBUSAM 3a/1a4U;

MOHUMaHue (U3NIECKUX OCHOB M MPUHIIAIIOB JCHCTBUS TEXHUYCCKUX YCTPOUCTB H
TEXHOJIOTUYECKHX MTPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLLYIO CPEAY;

OBJIAJICHWE METOJaMH CaMOCTOSATENbHOTO IUJITAHUPOBAHUS U IPOBEICHUS
(bU3HYECKNX DKCIIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu WH()OpMAIUU, ONpeacICHUS
JIOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBUM JUISI Pa3BUTHS YMEHHUU NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBeHb) HA YPOBHE CpEIHETO OOIIEeTO
oOpaszoBanust otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 waca B Henmenio),
B 11 kimacce — 68 yacoB (2 4yaca B HEACIIO).

[Ipennaraemslii B mporpamMmme 1o pu3uke nepedeHb J1a00paTOPHbIX U MPAKTUYECKUX
paboT ABISIETCA PEKOMEH/I0BAaHHBIM, YUUTENb JCJIaeT BIOOP MPOBECHHUS Ta00PaTOPHBIX
paboT 1 OMBITOB C YUETOM MHAUBUIYAITBHBIX OCOOCHHOCTEH 00yJarOIINXCs.

Jlrobast pabouast mporpaMma JOJKHA TOJHOCTHIO BKIIIOYATH B Ce0sl CONEpIKaHUe
JTAHHOM MPOTpaMMBbI IO (PU3HUKE.

B otaenbHbIX cinydasx Kypce ¢pu3uku 0a30BOro ypoBHS MOXKET U3ydaThcs B 00bEMe 204
gaca 3a JBa roga oOydenus (3 4 B Hememo B 10 u 11 kmaccax). B stom ciyuae
yBeIMUMBaeTCsl He MeHee ueM 110 20 9 pe3epBHOE BpeMsi, KOTOPOE UCTIONB3YETCS yUUTEIeM
JUIsl U3yYEHHUsI BOIMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduiaeM OOydeHHs, U
yBEJIMYMBACTCS yueOHasi Harpy3Ka, OTBOJAMMAs Ha U3y4YeHHE MEXaHUKU, MOJIEKYISIPHOU
GU3NKKM W DICKTPOJWHAMHKH, 3a CUYET paACHIMPCHHs] YHuCia JabopaTOpHBIX padoT
UCCJIEIOBATENLCKOTO XapaKTepa U YPOKOB PEIICHUSI KAY€CTBEHHBIX U PaCUETHBIX 3a7ad.



denepanbHas padboyas nporpamma | Pusnka. 10-11 kiaccel (6a30BbIi YPOBECHB)

COJEPXAHME OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka u MeTO/IbI HAYYHOT0 MO3HAHUS

®dusuka — Hayka o npupoae. HayuHble MeTOIbI MO3HAHUS OKPYIKAIOILIET0 MUpA.
Ponp sxcniepuMenTa 1 TEOpUH B IIPOIIECCe TO3HAHUS MTPUPOILI. DKCIIEPUMEHT B (hU3HUKE.

MonenupoBanue (U3MUECKUX SBJICHUM © TporieccoB. HaydHble THIIOTE3HI.
dusnyeckne 3aKOHbI M TEOpUHU. [ paHUIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUDA,
B IIPAKTUYECKOU JIESATEITBHOCTH JIOJIEH.
Jlemoncmpayuu

AHanorossie U UGPOBBIC H3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIE TATIUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBmkeHne. OTHOCUTEIBHOCTh MEXaHUUECKOTO JABMKeHUs. Cuctema
orcuéra. Tpaekropus.

[lepemetienue, CKOpOCTh (CpeIHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaIbHOM TOYKHM, HMX TMPOEKIMU HAa OCH CHUCTeMbl KoopauHat. CloxkeHue
MEPEMENIEHHUIN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEHHOe ABMxkeHue. [paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MMyTH U TIEpEMEICHUs] MaTepUabHON
TOYKH OT BPEMEHH.

CBobosHOE majieHue. Y CKOpeHrue CBOOOTHOTO TTaJICHUSI.

KpuBonuHeitHoe aBuxkeHue. JIBMKEHHME MaTepualbHOW TOUYKH MO OKPY>KHOCTH
C IOCTOSIHHOM 110 MOJIYJIXO CKOPOCTBIO. YTJIOBask CKOPOCTH, JIMHEWHAs CKOPOCTh. [Iepuon
u yactota oOparnieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: CIUAOMETP, ABHKEHUE
CHApSI/IOB, IICTIHBIC M PEMEHHBIE TIEPEIAUU.

Llemoncmpayuu

Mogaenb CcHCTEMBI OTCYETA, WIIIOCTpAMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBYKEHUS.

[IpeoOpazoBanme IBHKEHUH C UCIIOIBb30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnionenue JaBuKeHUs Tena, OpPOIIEHHOTO TOJ VYIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3Mmepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpapnenue ckopocTu pu ABUAKEHUU TTO OKPYKHOCTH.
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Yyenuueckuii oxcnepumenm, 1abopamoptule pabomol

N3ydyeHne HEPABHOMEPHOIO JBHKEHHUS C LEJIbI0 ONPEACICHUS MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHnne  COOTHOLIEHUST ~ MEXAY  OyTAMH, IPOWUJEHHBIMU  TEJIOM
3a MOCJIEI0BATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHU IPHU PABHOYCKOPEHHOM JIBUKEHUU
C HaYaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3yyeHne nBWKEHUS MIApUKAa B BSI3KOM IKUJKOCTH.

N3yuenue npmwxeHus Tena, OporeHHOro rOpU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutrenbHOCcTH ['anmunes. [lepBoit 3akoH Herotona. MHEpunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuma. Ilpunuun cynepno3unuu cwi. Btopoir 3akon HproToHa
JUTA MaTepUalibHOM TOUKHU. TpeTunii 3aKkoH HproTOHA 1111 MaTepUalIbHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsoxkectu. [lepBas KocMu4eckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoibxkeHus, kadenus). Cuna Tpenusa. Cyxoe
Tperue. Cuiia TpEeHUST CKOJBKEHUS U cuiia Tperus mokos. Koaddumuent tpenns. Cuna
COITPOTHUBIICHUS NPU JIBUKCHUU TEJIA B KUJKOCTHU WJIU Tase.

[TocTynarenbHOE U BpalaTeabHOE IBHKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. [lneqo cunbl. Y ciioBus paBHOBeCUS
TBEPAOIO TENA.

TexHuyeckne yCcTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TOAIINITHUKY, IBUKEHNE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepIUU.

CpaBHeHHME Macc B3aUMOJICVCTBYFOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue cui.

3aBUCUMOCTH CHUJTBI yIIPYTOCTH OT AePopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM TTOIbEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOIbKEHUS.

VYcnoBust paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS.

Yyenuueckuii oxcnepumenm, 1abopamoptule pabomol

N3yuenune nBrxenus Opycka 1o HaKJIOHHOM TMIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOUIMX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT X AehopMarii.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TENA, UMEIOILETO OCh BPAILICHUSI.
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Tema 3. 3akonbl coxpaneHus 6 MEXAHUKE

NmMnynbe MaTepraibHOM TOUYKH (TeJia), CUCTEMbl MaTepUANIBHBIX TOYEK. MIMITyJibe
CUJIBl U M3MEHEHHE HMITyJbCca Teja. 3aKOH COXpaHEHHWs MMITyJbca. PeakTuBHOE
JIBIDKEHUE.

Pabora cuiiel. MOIIHOCTE CHJIBL.

Kunernueckass »sHepruss MarepualibHOM Touku. Teopema 00 H3MEHEHUHU
KMHETUYECKOU SHEPTUH.

[TorenmumanpHas sHeprusa. [loTeHnuanpHas SHeprus ynpyro aedhopMHUpOBaHHON
npy>kuHsbl. [loTeHnanpHas YHEPTUs Tea BOJIM3U TOBEPXHOCTH 3EMITH.

IToTeHMaIbHBIC U HEMOTEHIIUAIbHBIC CHIIbI. CBsI3b paOOThI HEIOTCHITUATBHBIX CHJI
C UBMEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH COXPAHECHUSI MEXaHUYECKOMN
SHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyecKkne YCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIED,
NPy XKUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBMKCHUE.

[Tepexoa moTeHIIMAIBHOM SHEPTUU B KUHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3ydenne abCcoa0THO HEYIIPYTOro yiapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanne cBA3U pabOThI CHIIBI C U3MEHEHUEM MEXaHMYECKON SHEPruu Tela
Ha MMPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'YTa.

Pa3nen 3. Mosiekyasipaasi pu3uka U TEPMOAMHAMUKA
Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYECKOU MeopUuU

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UM HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. JAuddysusa. Xapaktep HABWKEHHS U
B3aWMOJICMCTBUS YaCTUIL BelecTBa. MOIeNIi CTPOEHUSI Ta30B, )KUAKOCTEN U TBEPIBIX TEII
U 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MojieNiel. Macca U pa3Mepbl MOJIEKY L.
KomnuectBo BemecTBa. [locrosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmepatrypa u e€ wusMmepenue. lllkana temmeparyp
Lenscus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKON
TEOPUH HICATHHOTO ra3a. AOCOIOTHASI TEMIIEpaTypa Kak Mepa CpelHed KHHETUIECKON
DHEPrUHU TEIUIOBOTO ABMKEHUA yactul rasa. lllkama temneparyp KenbBunHa. ['azoBbie
3akOoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon JlanproHa. HM3ompoueccsl
B MJI€aJIbHOM a3e C OCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacraBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHrueckre ycTporucTBa U MPAKTHUECKOE IPUMEHEHHUE: TEPMOMETP, OApOMETP.
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Jlemoncmpayuu

OnbITHI, 1OKA3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA, (OTOrpaPuu MOJIEKYJT
OPraHUYECKUX COCIUHECHUN.

OnpiTel 10 U PYy3UN )KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopens onbita [lTepHa.

OnbIThI, TOKA3BIBAIOIIHNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICUCTBUSI.

Mopaens, WTIoCTpUpyronas Ipupoay AaBiI€HHUs ra3a Ha CTEHKU COCY/a.

OnbIThL, WILTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS I€AJIbHOTO ra3a, U30MPOIECCHI.
Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

Ornpenenenue Macchbl BO3AyXa B KJIaCCHOM KOMHATE HA OCHOBE U3MEPEHUM 00bEMa
KOMHATBI, JABJICHUS U TEMIIEpaTyphl BO3AyXa B HEMl.

UccnenoBanue 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3pEKEHHOIO ras3a.

Tema 2. Ocnosvt mepmoouHamuKku

TepmonuHamuueckass cucTeMa. BHYTpeHHsAs DSHeprus TEPMOIMHAMHUYECKOU
cUCTEMBI M crnocoObl €€ u3MeHeHus. KomnuecTBO TemnoTel M pabota. BHyTpeHHss
DHEPIUsl OJHOATOMHOIO MACAIBHOIO rasa. Buapl Temonepenadn: TEILIONPOBOAHOCTD,
KOHBEKIIMS, WU3JIy4YEeHHUE. YIelbHAas TEIUIOEMKOCTh BellecTBa. KOIMYEeCTBO TEIIOTHI
IIPH TEIUIONepeaye.

[Tonsitue 06 annabataHoM mporiecce. [lepBrlit 3akoH TepmonnHamuku. [Ilpumenenue
NEPBOr0 3aKOHAa TEPMOJMHAMUKHM K H30mporeccaM. ['paduueckas HUHTEpHpeTarus
paboThI raza.

Bropoii 3akon TepmoauHaMuku. HeoOpaTtuMocTh poLieccoB B MPUPOJIE.

TernoBbie MamuHbl. [IpuHIUIBL nelicTBUS TerioBbIx MamuH. [IpeoOpazoBanus
OHEPTUU B TEIUIOBHIX MamuHaX. KoadduimeHT noae3Horo neicTBUs TEIJIOBOM MAIIHHBI.
Hukn Kapro u ero xo3ddUIMEHT MO0JIe3HOr0 ACHCTBUSA. DKOJIOTHYECKUE MPOOIEMbI
TEIJIO3HEPTETUKHU.

TexHuyeckre yCcTpoiCcTBa U MPaKTUUYECKOE IPUMEHEHHE: JIBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOI XOJOJUIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEeHHEH 3HEpruu Teja MpU COBEPLICHUH padOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IGMCTBUEM CKAaTOTrO BO31yXa, HarpeBaHue s¢upa B JATyHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpAIu).

W3meHeHne BHYTpPEHHEN 3HEpruM (TeMmeparypsl) Teja MpU TEIulonepeaaye.

OnbIT 110 aMabaTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOpaHUs, PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckuii oxcnepumenm, 1abopamopnvle pabomwi

N3mepenune yaenpHOM TEMI0EMKOCTH.

10
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Tema 3. Aepezamnbie cocmoanusn eeuyecmea. Pazosvie nepexoont

[TapooOpazoBanue u KoHjeHcalus. McnapeHue u kuneHue. AOCONIOTHAs U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacelieHHbI map. YaenpHas Teiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHHUS.

Tépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHUZOTPOINHUS CBOMCTB
kpuctaiioB. Kuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. IlnaBiaeHue u
KpUcCTaJIu3alus. Y ieiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHUE TEIIIOBOTO OaiaHca.

TexHuueckue yCTpoiucTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU TIOJIYYEHHUS] COBPEMEHHBIX MAaTe€pUalioB, B TOM YHCIIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCcTBa HACBHILLIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CniocoObl U3MEpEeHUs BIIaKHOCTH.

Habnronenue HarpeBaHust v IJI1aBJICHUS! KPUCTAJUTMYECKOTO BEILIECTRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii oxcnepumenm, 1abopamopnvle pabomuwi

N3mepenrie OTHOCUTENHHOM BIQKHOCTH BO3AyXa.

Paznen 4. DinekTpoaMHAMMKA
Tema 1. Inekmpocmamuxa

OnekTpu3auus Tell. DJIEKTpUYecKuil 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiIoB.
[IpoBOAHUKY, NUAIIEKTPUKH U MOJYHPOBOJAHUKH. 3aKOH COXPAHEHHUS DJICKTPUUYECKOIO
3apsna.

B3anmoneiictBue 3apsaaoB. 3akoH Kysona. ToueuHbll sieKTpUyYecKuid 3apsl.
DnekTpuueckoe nosie. Hanpsuk€HHOCTH 35iekTprudeckoro nosist. [[puHiun cynepno3uinum
ANEKTPUYECKUX MOJel. JIMHNN HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGota cun snektpoctatudeckoro mois. [lorennman. Pa3HOCTh MOTEHIMANIOB.
[IpoBOOHUKM ¥ JUPJAEKTPUKKA B AJIEKTPOCTATHYECKOM TMoje. Jludnekrpudeckas
IPOHUIIAEMOCTb.

DNEeKTpoEMKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOPA.
DHeprus 3aps>KeHHOTO KOHIEHCATOoPa.

TexHuyeckne yCTpOICTBA W  NPAKTHUYECKOE MPHUMEHEHHE: 3JIEKTPOCKOI,
ANEKTPOMETP,  BJIEKTPOCTaTUYECKas  3allluTa,  3a3€MJIEHHE  DJIEKTPOIPUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII AEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOJHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAs 3alUTa.

11
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JIMDNEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOMIAAy ILIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOIO KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi

N3mepenne 351eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. I[locmosannslit nekmpuueckuii mok. Toxu é paziuunvix cpeoax

DNEKTPUYECKUNA TOK. Y CIIOBHSI CYIIIECTBOBAHUS SJIEKTPUUECKOTO TOKa. MIicTouHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspxkenue. 3akon Oma 11 yyacTKa LETH.

DIEKTPUYECKOE  CONPOTUBIICHHE.  YJEIBHOE  CONPOTHUBIICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, MapalIENbHOE, CMEIIAHHOE COETMHEHUE IIPOBOHUKOB.

PaGota snextpuueckoro Toka. 3akoH Jlxxoyns—JIenia. MOIHOCTh 3JIEKTPUUECKOTO
TOKaA.

DIIEKTPOABIKYIIAS CUJIa U BHYTPEHHEE COIMPOTUBIICHUE MCTOYHUKA TOKA. 3aKOH
OmMa [1i71s1 TOJTHOM (3aMKHYTOM) aniekTpudeckoit 1ienu. KopoTkoe 3ambIkaHue.

DNEeKTpOHHAS MPOBOJUMOCTb TBEPJBIX METAIJIOB. 3aBUCUMOCTh COMPOTHUBIICHUS
METAJIOB OT TeMIIepaTtypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYyUYKOB.

[TonynpoBoauuku. CoOCTBEeHHAs! U MPUMECHAs POBOAUMOCTD MOIYIIPOBOIHUKOB.
CoiictBa p—Nn-nepexoaa. [lomynpoBogHUKOBBIE TPUOOPBI.

DIEKTPUUECKUN TOK B PACTBOPAX U pacIlyiaBaxX IEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JACCOLMALINS. DIICKTPOIHU3.

DJIEKTpUYECKU TOK B razax. CamMOCTOSITENbHBII U HECAMOCTOATENIbHBIN pa3psii.
Momnnus. [1na3zma.

TexHuyeckne ycTpoHuCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOIBTMETP,
peocTar, ICTOYHHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, STEKTPOOCBETUTEIbHbIE
npuOOpsl, TEPMOMETP CONPOTHBICHUS, BaKyyMHBI JHON, TEPMHUCTOPHI U
(b oTOpE3UCTOPHI, MOIYITPOBOIHUKOBBIN U0/, TAJIbBAHHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HATIPSKEHHUS.

3aBUCUMOCTH CONPOTUBJIEHUS TWJIMHAPUYECKUX TPOBOITHUKOB OT JUIUHBI, IUIOIIAIHA
MOINEPEYHOr0 CEYECHUS U MaTepuara.

CwmenianHoe COeIMHEHUE MTPOBOAHUKOB.

[Ipamoe  w3MepeHHe  BIEKTPOABWXKYILIEH  cwibl. KOpoTkoe — 3aMbIKaHHe
rajbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBHCUMOCTH COMPOTUBJIEHUS METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISE TPOBOAUMOCTH AUO/A.

12



denepanbHas padboyas nporpamma | Pusnka. 10-11 kiaccel (6a30BbIi YPOBECHB)

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomoi

N3ydeHne CMEIIaHHOTO COETUHEHHS PE3UCTOPOB.

N3mepenne »AEKTpOABMIKYIIIEH CHJIbI HMCTOYHHKA TOKA M €ro BHYTPEHHETO
CONPOTUBIICHUSI.

Habmronenue snexrposusza.

MexnpeaMeTHbIe CBSI3H

N3ydenne xypca pusuku 6azooro ypoBHs B 10 Kiracce ocymecTBIsSeTCS ¢ Y4ETOM
COJICPKATENIbHBIX MEKITPEAMETHBIX CBSI3EH C KypcaMy MaTeMaTHKU, OMOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mescnpeomemnvie noHsamusi, CBSI3aHHBIE C HW3YYEHHUEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, Hay4YHBIN (aKT, TUNOTE3a, (PU3nUecKas BeJIMYMHA, 3aKOH, TEOPHS,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuxa: penieHHe CUCTEMBl ypaBHCHHH, JIMHEWHas (QyHKIms, mapabora,
runepOosa, ux rpadUKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJAECTBO, BEKTOPHI U HX
MIPOCKIIMK Ha OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexanuueckoe MIBWXKEHHUE B KUBOW mpupoxae, auddys3us, ocMmoc,
TEIJIOOOMEH JKMBBIX OPTraHW3MOB (BHBI TEILIONEpPEAaur, TEIJIOBOE pPaBHOBECHE),
AJICKTPUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJIApHAs MAacca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEN, XKUIAKOCTEU U Ta3o0B,
AJIEKTPUUYECKUE CBOMCTBA METAJIIOB, SJIEKTPOJIUTUYECKAs TUCCOIMALINS, TallbBaHUKA.

T'eoepaghus: BnaxxHOCTh BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE JIBUXKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB, YUYE€T
TpEHUS B TEXHUKE, MOJIIUIHUKYA, HUCIOJb30BAaHUE 3aKOHA COXPAHEHUS] HMMITYyJibCca
B TE€XHUKE (pakeTra, BOJOMET W JAPYTrHUE), IBUTATENIb BHYTPEHHErO0 CrOpaHusi, mapoBas
TypOHHa, OBITOBOM XOJIOIUILHUK, KOHIUIIMOHEDP, TEXHOJIOTHH ITOJTYUYCHHS COBPEMEHHBIX
MaTepuagoB, B TOM YHCJIE HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH, dJIEKTPOCTaTUYeCKas
3alMTa, — 3a3€MJICHHE  DJIEKTPOnpuOOpOB,  KCEPOKC,  CTPYWHBIM  HPUHTED,
3JIEKTpOHArpeBaTeIbHbIC TPUOOPHI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJIbBAaHUKA.

11 KJIACC
Pa3znea 4. DiekTpoAuHAMMKA
Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

IToctostHHBIE MarHuThl. B3anmoaelcTBUE NOCTOSHHBIX MAarHUTOB. MarsnurtHoe
nosie. Bexktop MarHuTHOM WMHAYKUMH. [IpyHOUMII Cynepno3uiMyd MarHUTHBIX IIOJIEH.
JIvHrKM MarHuTHOM MHAYKUMK. KapTuHa JIMHUI MATHUTHOW MHYKIIMH TTOJISI TOCTOSTHHBIX
MarHuTOB.

MarnutHOEe 1moJie MPOBOAHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKUMHA MarHUTHOIO
II0JIA JUIMHHOIO IIPSIMOT0 IIPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanMmoaeicTBue NnpoBOJHUKOB C TOKOM.
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Cuiia Amnepa, €€ MOJTyJib M HalpaBJICHHUE.

Cuna Jlopenna, €€ Moayiib W HampaBjieHUE. J[BMXKEHUE 3apsiKEHHOM 4YaCTHUIIbI
B OJJTHOPOJTHOM MarHuTHOM mnoJje. Padota cuibl Jlopenna.

SIBrieHME PNEKTPOMArHUTHOW MHAYKIHMHU. [IOTOK BEKTOpa MarHMTHOW HHAYKIIHH.
DJIEKTPOJIBUXKYIIAsl CUJIa MHAYKIWU. 3aKOH 3JIEKTPOMarHuTHON nHaykiuu dapajes.

BuxpeBoe  snekTpuueckoe — moie.  ONEKTPOABIKYINAs  CHJIA  MHIYKIHMHU
B IPOBOJIHUKE, ABUKYILEMCS IIOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenna.

NHIyKTUBHOCTb. SBneHue  caMOMHAYKIUU. DNEeKTPOABMKYILAS cua
CaMOWHIYKI1U.

DHeprus MarHUTHOTO TTOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI,
BJIEKTPOMArHUTBI,  AJIEKTPOJIBUTATENb,  YCKOPHUTENM  DJIEMEHTAPHBIX  YacCTHII,
WHIYKIHOHHAS M€Yb.

Llemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM TIOJIEM.

JIuHMM MHAYKIUY MarHUTHOTO TOJIS.

B3aumopeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuiibl JIopeHIIa Ha HOHBI DJIEKTPOJIATA.

SIBneHne 3eKTpOMarHuTHON UHIYKIUH.

[IpaBuno Jlenna.

3aBUCUMOCTDh  JJIEKTPOJABMKYIIEH CHIIbI MHAYKIUU OT CKOPOCTH HW3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBrieHME CAMOMHTY KLU H.

Yuenuueckuii oxcnepumenm, 1abopamoptule pabomwi

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pa3nen 5. Konne6anusi M BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJ1e0anus

KomnebarenpHas cucrema. CBOOOIHBIC MEXaHUYCCKHE KoJjieOaHus. ["'apMoHnYecKre
konebanus. [lepuon, yactora, ammiuryaa u ¢asza konedanuil. [Ipy>KUHHBII MasSTHHK.
MareMaTtnyecknii MasTHUK. YpaBHEHUE TapMOHHMUYECKHX KosebOanwmii. [IpeBpamenue
SHEPIruu MPU TAPMOHUYECKUX KOJICOaHUSX.

Koneb6arenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbBIE KOJIEOAHUS B UCATBHOM
K0J1e0aTeTbHOM KOHTYpE. AHAJIOTHUS MEXIY MEXaHMYECKUMHU U AJIEKTPOMATHUTHBIMU
koneOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS DSHEPrUU B  HUACAIBHOM
K0J1e6aTeTbHOM KOHTYpE.
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[IpencraBienre o 3aTyXarolUX KojeOaHUAX. BBIHYXIEHHbIE MEXaHHYECKHE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHus.

[Tepemennsiii Tok. CUHYCOUIANBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JEUCTBYIONIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKCHUSL.

Tpancopmarop. IlpousBoacTtBo, mepemada U MOTPEOJICHUE DIECKTPUUCCKOMN
SHEPruM. OKOJOTMYECKHE PHUCKU TPU MPOU3BOJACTBE dJIeKTposHepruu. KympTypa
VICIIOJIB30BAHUS 3JIEKTPOIHEPTUHU B ITIOBCEAHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBAa U IMPAKTUUECKOE NTPUMEHECHUE: IICKTPUUECKUN 3BOHOK,
TEHEePATOp MEPEMEHHOr0 TOKA, JIMHUHU JICKTPOIepe/1ay.
Llemoncmpayuu

UccnepoBanne mapaMeTpoB  KojieOaTenbHONM  cUCTEMbl  (NMIPY>KUHHBIA — WJIU
MaTeMaTHYECKUN MasSTHHK).

Habmronenue 3aryxarommx KojieOaHHi.

WccnenoBanue CBONCTB BBIHYKJICHHBIX KOJICOAHMIA.

HaGnronenue pesonanca.

CB0OOIHBIE PJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcmmorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HANpsDKEHUS OT BPEMEHH)
JUTSL DJIEKTPOMArHUTHBIX KOJIEOaHUiA.

Pe3onanc mnpu  1mociaenoBaTENbHOM — COCAUMHEHHUM — PE3UCTOpa,  KaTyLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb TMHUY 3EKTPONEPEAAUH.
Yuenuueckuii oxcnepumenm, 1abopamopnvle pabomuwi

HccnenoBanre 3aBUCUMOCTH MTeproa MajlbIX KOJe€OaHU rpy3a Ha HUTH OT JJIMHBI
HUTHU U MACCHI Ipy3a.

HccnepoBanre nepeMEHHOTO TOKA B LEMH W3 MOCIEAOBATEIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 0TTHbL

Mexannueckue BOJHBL, ycioBHs — pacnpoctpaHeHus. [lepuon.  CkopocTh
pacnpocTpaHeHUs U JuIHa BOJIHbL. [Tonepeunslie u mpoaoapHble BOaHbL. HTEppepenus
U IUPpaKIUs MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocte 3Byka. Beicora Tona. TemOp 3Byka.

ONEeKTpOMAarHUTHBIE BOJIHBL. YCIIOBHUS H3JIyYEHUS DIJIEKTPOMAarHUTHBIX BOJIH.
B3aumuaa opuenrauus BexktopoB E, B, v B anekrpomarnuTHoi BoiHe. CBoilcTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MpEJIOMIIEHUE, MoJspu3anus, AuppaKuus,
uHTeppepeHus. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

Illxana SIEKTPOMAarHWTHBIX BOJH. IIprMeHEHME DSIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHMIIBI paguoOCBA3U U TelleBUACHUA. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KArOLIEH Cpe.ibl.

TexHudyeckue yCTpoHMCTBA UM IPAKTUYECKOE INPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YyIbTPA3BYKOBas [HATHOCTHKA B TEXHUKE M MEIULMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.
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Jlemoncmpayuu

O0pazoBaHue U pacpOCTPAHEHHE MTONEPEUHBIX U MPOAOIbHBIX BOJIH.

Konebmromeecs Te0 Kak UCTOYHUK 3BYKa.

HaGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeHny 1 1udpakiuy MEXaHUIECKUX BOJTH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJIOM U YaCTOTON
KoJie0aHuH.

HccnenoBanne CBOMCTB AJEKTPOMATHUTHBIX BOJH: OTPAXKEHUE, MPEIOMIIEHHUE,
noJsisspusanus, nudpakius, nHTepepeHIns.

Tema 3. Onmuxka

I'eomeTpuueckas onruka. [IpssMOIUHENHOE paCIPOCTPAHEHUE CBETA B OJHOPOIHOU
cpene. JIyd cBeta. TOUeUHBIN HCTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaxeHuss cBera. IlocTpoeHne wW300paKEHUIA
B IJTOCKOM 3€pKaJe.

[Ipenomyienue cBeTa. 3aKOHBI MOPEIOMIICHUSI CBeTa. AOCOITIOTHBIM MOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee otpaxeHnue. IIpenenpHbI  yros IOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust cBera. CioxxkHbli cocTaB 6enoro cBera. LBer.

Coluparoiue u pacceuBaromiue JUH3bI. ToHkas auH3a. DOKyCHOE paccTOsSHUE U
onTHYecKas cuia TOHKOW JuH3bL. [locTpoenue wu300pakeHHit B coOOUparoOmuX |
pacceuBaromux JnH3ax. DopMysia TOHKON JUH3bIL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl H(PUMEHUMOCTH T€OMETPUYECKON ONITUKHU.

BonnoBas ontuka. uTtepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIIOICHUSI MAaKCUMYMOB M MUHMMYMOB B WHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX
CHUH(]a3HBIX KOTEPEHTHBIX HCTOUYHHUKOB.

Hudpakuusa cseta. Judpakuronnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCHUMYMOB IpHY NaJ€HUH MOHOXPOMATUYECKOTO CBETA Ha JU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTponCcTBa U MPAKTUYECKOE MPUMEHEHUE: OUYKH, JIyMa, (poToanmnapar,
MPOCKIIMOHHBIN ammapaTr, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, TU(paKIMOHHAS
pemeéTKa, NoJIApouI.

Llemoncmpayuu

[IpsMonuHENHOE  pacHpoCTpaHEHUE, OTPAXKEHUE U  IPEJIOMIICHHE  CBETA.
OnTtuyeckre mpuOOopHI.

[TomHOE BHYTpEeHHEE OTpakeHne. Moaenps CBEToBOAA.

UccnenoBanne cBOMCTB N300pakeHU B TUH3AX.

Mogenu Mukpockomna, TeJiecKona.

Habnronenue unrepdepeniiuu cpera.

Habnronenue audpakiuu ceera.

Habnronenue nucnepcun cBera.
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[TomyuyeHne cnekTpa ¢ MOMOIIBIO PU3MBI.
[Tomyuyenue crekTpa ¢ MOMOIIbI0 TU(PPaKITMOHHON PEIIETKH.
Habnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenune nokaszaresns npesioMICHUs CTEKIIA.
HccnenoBanne CBOMCTB M300payKEHH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIeNIHAJIbLHOM TEOPUU OTHOCHTEIBHOCTH

['panuubl OPUMEHUMOCTH KJlacCM4Yeckoil MexaHuku. IlocTynarsl cnennanbHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJS CKOPOCTH CBETA B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBFHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalleHue
JUTUHBI.

DHEPrusi ¥ UMITYJIbC PEISTUBUCTCKON YACTHUIIBI.

CB43b MacChl C SHEPTUEH U UMITYJIBCOM PEIIATUBUCTCKOM YaCTUIIBI. DHEPrUs MOKOSI.

Pa3znen 7. KBanToBas ¢pusuka
Tema 1. Inemenmol KGAHMOBOI ONMUKU

®otonsl. Popmyna [Inanka cBsi3u >HEpruu PoTOHA C €ro YacTOTOH. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdekra. OmpiTel A.I'. CronetoBa. 3aKOHBI
dotordpdexra. VYpaBuenue DOitHmTeiHa s porodddexra. «KpacHas rpanunar
dboTtorpdexra.

JlaBnenme ceta. OmnbiTe! [1.H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEYHAas 6arapes, CBETOANO/I.

Llemoncmpayuu

®o10o3(d(PeKT Ha yCTaHOBKE C UUHKOBOM IIACTUHOM.

UccnenoBanne 3akoHOB BHemHETo (poTodddekra.

Ceeroamos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna 1mo paccessHUIO O-YacTHII.
[Tnanerapnas moxaens atoma. [loctynarsl bopa. M3nydenue u nornomienne GOTOHOB IpH
IepeX0/Ie aTOMa € OJIHOIO YPOBHS SHEPIUM Ha Apyroil. Buasl cnektpoB. CrieKTp ypOBHEN
SHEPIruM aTomMa BOJOPOJA.

BosiHoBbIe cBoiicTBa uactuu. Bomubel ne bpoiuts. KopryckysnsipHO-BOJIHOBOR
Ty AJIA3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPAJIBbHBIA aHAIU3
(cIeKTpOCKoOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopna.
Onpenenenne NJIMHBI BOJHEI JIa3epa.
Habnronenue nuHeyaTblx COEKTPOB U3y YEHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
Habmronenue muHelyaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHus sapa. OTKpeITHE
paanoaktuBHOCTH. OmbIThl Pe3depdopna mo ompeneneHuro cocraBa pajguoaKTUBHOTO
uznydenus. CBoiicTBa anb(a-, 6eta-, ramma-usnydeHus. BiusHue pagnoakTHBHOCTH Ha
YKUBbIE OPTAHU3MBI.

OTtkpeiTHe TpoTOHa W HeWTpoHa. HykionHas ™opens siapa ['elizenOepra—
NBanenko. 3apsin siapa. MaccoBoe uncio sapa. M30Torsbl.

Anba-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uzinyuyeHue.
3aKOH paJIMOaKTUBHOTO pacnaja.

DHeprus CBA3HM HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

S nepHble peakuuu. Jlenenue u CUHTE3 €.

Anepueiit peaktop. TepmosinepHblii cuaTe3. [IpoOaeMbl U TEPCIIEKTUBHI SIEPHOM
SHEPreTUKH. DKOJOTUUYECKNE aCTIEKTHI IAEPHON YJHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTtobl HaOMIOEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.

@yHIaMeHTalIbHbIE B3aUMOJeHCTBUSL. EMUHCTBO (M3HuecKoi KapTUHBI MUpA.

TexHudeckue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: TO3UMETp, Kamepa
Buiibcona, simepHblil peakTop, aToMHasi 0omoa.
Llemoncmpayuu

CU€TYrK MOHU3UPYIOIIHUX YACTHII.
Yuenuueckuii oxcnepumenm, 1abopamoptule pabomol

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMNH U ACTPOPU3MKH

Oramnbl pa3BUTHA acTpoHOMMHM. lIpuknanHOe M MHPOBO33PEHYECKOE 3HAUYECHHE
ACTPOHOMUH.

Bun 38é3n1H0r0 Heba. Co3Be3us, sspKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JIBUKEHUE.

ConneuHas cucrema.

Connne. ConHeyHas akTUBHOCTh. MIcTounuk aHeprun ComHia v 3BE€3/1. 3BE3IbI, UX
OCHOBHBIE XapaKTEpUCTHUKU. Jlnarpamma «CHEeKTPAIBbHBIA KIACC — CBETUMOCTBY. 3BE3/bI
[JIABHOW IOCJIEI0BATEIBbHOCTH. 3ABUCUMOCTD «MAacca — CBETUMOCTb JJI 3BE3]1 INIABHOU
NOCJIEOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE IPEICTaBICHUS
0 MPOMUCXOKACHUH U 3BOIoLMH CoJIHIA U 3BE3/. DTaIlbl )KU3HU 3BE3].

Mnieunslii [1yTe — Hamia ['anaktuka. [lonoxenne u nemxenue Coinnia B ['anakTuke.
Tunsl ranaktuk. Paguoranaktuku v kBaszapbl. YEpHbBIE IBIPHI B sAPAaX FAIAKTHUK.
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Bcenennas. Pacmupenne Bcenennoit. 3akon Xa00ia. Pa3Oeranume ramsakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsimydenue.

Macmrabnas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnnie nmpobsieMbl aCTPOHOMUMU.
Yuenuueckue nabnooenus

HaGmronenuss HEBOOpPYKEHHBIM TIJIA30M C  HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JUIsl OTIPEICTICHUS TTOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be311sd CEBEpHOro MOJylIapus U SIPKUE 3BE3MbI.

Habmronenus B reneckon JlyHsl, mutanet, Mieunoro IlyTu.

O0o01maroiee NOBTOpEeHNE

Ponb ¢u3uku u acCTpOHOMUM B YKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COITUATLHON U
ATUYECKON cdepax NeATeIbHOCTH YeNOBEKa, poJib U MECTO (PU3MKH M aCTPOHOMHHU
B COBPEMCHHOW HAay4YHOW KapTUHE MHpPA, POJIb (PU3NUECKOW TeOpHH B (HOPMHUPOBAHUU
OpEACTaBICHUA O (U3NYECKON KapTHHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHpa
B 00I1IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUIN O MPUPO/IE.

MesxknpeaMeTHblie CBA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kjacce ocyuiecTBiasieTcs: ¢ y4éToM
COJICPKATENIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMyu MaTeMAaTHUKU, OMOJIOTUHU, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxcnpeomemnvie noHsamusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAYyYHOIO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (akT, TUnores3a, puznueckas BEJIMYMHA, 3aKOH, TECOPUSI,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpaBHEHUM, TPUTOHOMETPUUYECKUE (PYHKIIUH:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPbl M HX MPOEKIMUH HA OCHU KOOPJIMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOJHBIC
AJIeMEHTapHbIX (PYHKUUNA, TPU3HAKK MOJI00MSI TPEYTrOJbHUKOB, OMpeaeeHre TI0IAIu
I0CKUX (puryp u 00bEéMa Ted.

buonoeus: rnekrpuyeckue sIBICHUS B KUBOU MPUPOJIE, KOJIeOATEIbHBIE TBUKCHUS
B JKMBOM TMPHUPOJE, ONTHUYECKUE SBJICHUS B >KUBOM MPUPOJAE, ACUCTBUE paaUALNU
Ha KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX TEII,
MEXaHU3MbI 00pa30BaHUs KPUCTAINIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIU3.

l'eoepaghus: MarHUTHBIE TIONIOCA 3€MIIM, 3QJIKM MArHUTHBIX Pya, GOTOChEMKA
36MHOW MOBEPXHOCTH, NMPEICKAZAHUE 3EMIIETPSCCHUN.

Texunonocua: JWHWUMA  DIIEKTPOIIEpENAad, T[EHEPATOpP MEPEMEHHOrO0  TOKA,
3JIEKTPOJIBUTATEIb, MHIYKIIMOHHAS [1€4b, Pafap, paaAuONPUEMHUK, TEIIEBU30pP, AHTCHHA,
tenedon, CBU-meub, NpPOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA, COJHEYHAs
Oarapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mnpenmera «®Du3WKa» Ha YpPOBHE CPEAHETO OOIIEro
obpazoBaHus (0a30BbIi ypOBEHB) JIOHKHO OOCCHEUYUTh JOCTHKCHHE CIICTYIOIMINX
JMYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JlnyHOCTHBIE pe3ysbTaThl OCBOEHHS yueOHOro mnpeamera «Duzuka» IOIKHBI
OTpaXkaTh  TOTOBHOCTh W  CIHOCOOHOCTh  OOYYarOUIUXCS  PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEH TMO3MIMEN JIMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpHUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSM POCCHMCKOro OOIIECTBA, pACUIMPEHUE MKU3HEHHOIO OIbITAa U OIbITA
NEATeNIbHOCTU B TIPOIIECCE peaM3allii OCHOBHBIX HAIMPABJICHUN BOCIUTATEIHHOM
NEeATeNIbHOCTH, B TOM YUCJIC B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU OOYUYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

MIPUHATHE TPaJULIHOHHBIX 00IIIeYeI0BEUECKIX TYMaHUCTHYECKUX 151
JEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HMHTEPECAX TIPAXKIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBICHUHN B 00pa30BaTEIbHON OpraHu3allny;

YMEHUE B3aUMOJEHCTBOBATH C COLUAIBHBIMA UHCTUTYTAMHU B COOTBETCTBUHU C UX
GyHKUIMUSIMHY ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM ACATEIILHOCTH;

2) NIAaTPHOTHYECKOT0 BOCIIUTAHMSI:
c(OPMHUPOBAHHOCTh POCCUMCKOMN T'PaXk1aHCKON UIEHTUYHOCTH, MaTPUOTU3MA;
[ICHHOCTHOE  OTHOILIEHHWE K TOCYJapCTBEHHBbIM CHMBOJAM, JIOCTHKEHUAM
pOCCHICKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKE;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallUIl0 W TPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HAHUE JTMYHOTO BKJIaJ]a B IOCTPOSHUE YCTOMYMBOTO Oy IyIIIETO;

4) 3CTETHYECKOr0 BOCIIUTAHUSI:
9CTETHYECKOE OTHOIIEHHE K MHPY, BKIIFOYas 3CTETHKY HAy4YHOTO TBOPUYECTBA,
IPUCYIIETO (PU3HMUSCKON HAYKE;
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5) Tpy/10BOT0 BOCIIMTAHMS :

WHTEpEC K pasnuyHbiM chepaM mpodeccrHoHambHON eATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3HUKOHN M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymyiein
npodeCCUr U peain30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH (DHU3HKH
Ha MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYPhl, 0CO3HAHUE TTI00ATBHOI0 XapaKkTepa
IKOJIOTHYECKUX MPOOIIEeM;

IUIAHUPOBAHHUE M OCYIIECTBICHUE JCUCTBUM B OKPYKAIOIICH CpPEle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacumpennie omnbiTa JESITEIbHOCTH 3KOJIOTMYECKONW HAIMPaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUECKON HAYKH,

OCO3HAHHE IIEHHOCTH HAyYHOU NEATEeITLHOCTH, TOTOBHOCTh B TPOIECCE M3yUCHHUS
GU3NKKM  OCYIIECTBJISITH ~ MPOEKTHYID WM HUCCIENOBATEIbCKYI0  JCSTEIBHOCTH
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIC HeHCTBUSA
ba3oBble JJoruueckue JelCTBUA:

CaMOCTOSITETILHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONPENEIATH UETHU AEATETbHOCTH, 3a4aBATh MAPAMETPHI U KPUTEPHUU UX TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEUHUS] B PaACCMATPUBAEMBIX (PU3MUECKUX
SIBJICHUSX

pa3pabaTeiBaTh TIUIAaH pEHICHUS TNPOOJIEeMBI C YyYE€TOM aHaju3a HWMEIOIIHUXCS
MaTepHUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B AEATEIBHOCTb, OILCHUBATh COOTBETCTBHE PE3YJbTAaTOB
L[EJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH JIESTEIIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBHUAX PEaIbHOI0, BUPTYaJbHOTO U
KOMOMHMPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH YKU3HEHHBIX TIPOOIIEM.

ba3oBble uccienoBaTeIbCKIE JeHCTBUS .

BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIOUEBBIMU TMOHITUSMHU W METOAAMU
(bu3HYeCcKOl HayKH;

BJIQJICTh HAaBBIKAMH YYCOHO-HCCIICAOBATEILCKOM W IPOCKTHOM JeATEIHHOCTH
B oOnactu (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEILHOMY ITOHCKY
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METOJIOB PEIICHU 3a/1a4 (PU3NYECKOT0 COACPIKAHUS, TPUMEHEHUIO PA3IMYHbIX METOIOB
MO3HAHMS;

BJIaJE€Th BUJAMH JIEATENBHOCTH [0 IIOJYYEHUIO HOBOI'O 3HAHUA, €ro
UHTEpHpETalny, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTyalUsX,
B TOM YHCJIE IPU CO3/IAHUU YUEOHBIX MPOEKTOB B 00JaCTH (U3HUKU;

BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 33/a4y, BBIABUTATh
rUNoTe3y €€ pelieHus, HaXOUTh apPTYMEHTHI JJI JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MMapaMeTpbl U KPUTEPUU PELLEHUS;

aHaJIM3UPOBaTh MOJYUYEHHBIE B XOJI€ PELICHUS 3aJauM pe3yibTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATh M3MEHEHHUE B HOBBIX YCJIOBUSIX;

CTaBUTh M  (GOPMYJIUpOBATh COOCTBEHHbIE 3aJaud B  0Opa3oBaTeIbHOU
JEeSITeIbHOCTH, B TOM YHCIIE IPU U3YYEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIMSIM, OLIEHUBATh TPHUOOPETEHHBIN OMbIT;

yMETh  TEPEHOCUTh 3HaHWA 1O (U3MKE B  TPAKTUYECKYIO  00JIacTh
KU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJIEH, MIPEAJIaraTh OpUrMHAIbHBIC TOJAXObI U PELICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pab6ora ¢ undopmanmei:

BIAJCTh HAaBBIKAMHU TMOJy4YeHUs UHGPOpPMAIMU  (PU3UYECKOTO  COJEpPIKAHUS
U3 WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH TIOWCK, aHAJU3,
CUCTEMATH3AlMI0 W WHTEPHpPETAui0 HHPOPMAIMH PA3NTMYHBIX BHIOB H (GopM
IIPEICTABJICHUS;

OIICHUBATh IOCTOBEPHOCTH HH(OpMAITHIH;

HCITOJIB30BaTh CPEIACTBA MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH
B PCIICHWH KOTHUTWUBHBIX, KOMMYHHKATHBHBIX ¥ OpTaHW3AIMOHHBIX  3ajad
Cc coOmogeHueM TpeOOBaHUM SProHOMUKH, TEXHHUKH OE€30MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, TPaBOBBIX M OTUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1acHOCTH;

co3/aBaTh TEKCThI (PM3UYECKOTO CONEPIKaHHUS B Pa3IMYHBIX (hopMarax ¢ y4ETOM
Ha3HAaueHWs WH(POpMalUd U TEJEBON ayIUTOPHH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
MPE/ICTABIICHUS U BU3yaIU3aIiH.

KoMMmyHHUKaTHMBHBIC YHUBEpPCAJbHbIC YueOHbIe 1eiCTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (U3HKHU U BO BHE-YPOUHOU JACATEIHHOCTH;
pacno3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIMA U CMATYaTh KOH(MIUKTHI;
paSBépHYTO N JIOTUYHO HU3J1araTb CBOIO TOYKY 3PCHUSA C UCIIOJIb30BAHUCM A3BIKOBBIX
CPEZCTB;
NOHMMATb U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUTy AJIbHON pabOThI;
BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX ICUCTBUH € YUYETOM OOLIUX UHTEPECOB,
1 BO3MOKHOCTEH KaXXJ0Io 4iICHa KOJIJICKTHUBA,
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MPUHUMATh L€ COBMECTHOM JESITEIIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JEUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATH IJIaH AEHCTBUN, PACIIPECIATh POJIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJla M KaXXJOTO0 yYacTHHKA KOMaHJbI B OOIIMIi
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLIEHUWBATh MIAEU C IIO3ULHUH HOBU3HBI,
OPUTHMHAJIBHOCTH, IPAKTUYECKOU 3HAYNMOCTH;

OCYILECTBJIATH MMO3UTUBHOE CTPATETUUECKOE IMOBEACHUE B PA3JIMYHBIX CUTYaLMX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

PerynsitTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe JeMCTBUA
Camoopranu3anus:

CaMOCTOSITENILHO OCYIIECTBIISATh I03HABATEIbHYIO JESATEIbHOCTh B 00J1aCTH (PU3UKU
U acCTPOHOMHH, BBISBIATH MNPOOJIEMBI, CTaBUTh U (HOPMYIHpPOBATH COOCTBEHHBIE
3aJa4u;

CaMOCTOSITEIIHO COCTABIISATh TUIAH PEIICHHsI PacUETHBIX M KaUeCTBEHHBIX 3aj1ad,
IUIaH BBIMOJHEHHUST MPAKTHYECKOW paboThl ¢ y4€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUTCHHI;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

paciiupsTh paMK1 Yy4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX IPEAOYTEHUH;

JieJIaTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelleHue;

OLIEHHUBATh NPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAUIMU B 00acTU (PU3MKH,
TIOCTOSTHHO TIOBBIIIIATh CBOW 00pa30BaTENbHBIN U KyJIBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, YMOLIMOHAIbHbII HHTEJIJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlUsiIM, BHOCHUTh KOPPEKTHUBBHI B JICATEIHHOCTS,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJICTh HAaBBIKAMU TMMO3HABATEIHHONU PEQIIEKCUU KAaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUN 1 MBICIIUTEIBHBIX MTPOIIECCOB, X PE3YyJIbTaTOB U OCHOBAHMIA,

WCITOJIB30BaTh MPUEMBI pe(IIeKCUU IS OIEHKH CHUTYaIlWH, BHIOOpAa BEPHOTO
pEIICHNUS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO TPUHUMATh PEIICHHSI TI0 MX CHIDKCHHUIO;

NPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3yJIbTaTOB JIEATEILHOCTH;

NPUHAMATH CeOsl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

IPUHUMATHh MOTHBBI M apTYMEHTHI IPYTUX TIPH aHATN3e PE3yIbTaTOB JACATCILHOCTH,

NPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mpormecce OCTMKEHHsSI JIMYHOCTHBIX PE3YJIhTATOB OCBOCHUS TIPOTPAMMBI
no ¢u3MKe I8 YPOBHSA CpeaHEro oOmero oOpa3oBaHus Yy OOydYaronIuxcs
COBEPIICHCTBYETCS AMOIMOHATBHBIN WHTEIJICKT, TIPEITOJIAT AFOTITHIA
c(hOopMUPOBAHHOCTb:

23



denepanbHas padboyas nporpamma | Pusnka. 10-11 kiaccel (6a30BbIi YPOBECHB)

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cephl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH aJIaITUPOBATHCS K IMOITMOHATBLHBIM
U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIMK, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHXKCHHUIO MM H
yCIexy, ONTUMU3M, HWHUIIUATUBHOCTh, YMEHHUE JICMCTBOBAaThb, HCXOJs U3 CBOMX
BO3MO>KHOCTEH;

OMIATHH, BKJIIOYAIONMIEH CHIOCOOHOCTh ITOHMMAaTh SMOIIMOHAJIBHOE COCTOSHUE
JPYTUX, YAUTHIBATh €TO MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

COITMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBAaTh OTHOILICHUS
C APYTUMH JIIOAbMH, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3peniaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K xoniy obyuenust B 10 kjacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YpPOBHE
JOJHKHBI OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBaTh Ha IMpuUMepax pojb M MecTo Gu3NKM B (GOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU W
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIbHOCTH JIFOJICH;

VUYUTHIBATh  TPAHUIBI MPUMEHCHHS  U3YYCHHBIX  (DU3UYECKUX  MOJEIEH:
MaTepualibHasl TOYKa, WHEpIHaIbHAas cHCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO,
VJCAIBHBIM Ta3, MOJEIU CTPOCHHs TIa30B, KUIAKOCTEH W TBEPIABIX TeEJl, TOYCYHBIN
AIIEKTPUUECKHM 3aps/ MpU pelIeHuU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PuU3NYECKHE SIBICHUS (MPOLECCh) U OOBICHATH HUX Ha OCHOBE
3aKOHOB MEXAaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA W
JJEKTPOAUHAMUKN: DPABHOMEPHOE M DPAaBHOYCKOPEHHOE MNPSIMOJMHENHOE JBHKECHUE,
CBOOOJHOE TMaJICHUE TeJ, JBIKEHHUE IO OKPYKHOCTHU, WHEPIMS, B3aUMOJCHCTBUE
ten, aupdys3us, OpOyHOBCKOE ABUKEHHE, CTPOCHHME MKUIAKOCTEH M TBEPIBIX TEII,
U3MEHeHHue OOBbEMa TeNl MpU HarpeBaHWU (OXJIAXKACHUH), TEIJIOBOE pPaBHOBECHE,
YCIIapeHUe, KOHICHCALNs], IJIaBJIIEHUE, KPUCTAUIN3ALUs, KUTIEHUE, BIAXXHOCTh BO31yXa,
MOBBILIEHUE JTaBJIICHUS ra3a IPU €ro HarpeBaHWHU B 3aKPBITOM COCYJAE, CBA3b MEXKIY
rapaMeTpaMM COCTOSIHMA Ta3a B M30IPOLECCaxX, MIEKTPU3ALUA TeEJl, B3aUMOACHUCTBUE
3apsAI0B;

ONMKCHIBATh MEXAaHUYECKOE JBUKEHHUE, HCIHOJb3Yysl (QPU3NYECKUE BEJIUYUHBI:
KOOpAWHATA, IMyTh, IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CUila, UMILYJIbC
Tena, KUHETUYeCKass »JHEprus, NOTEHLHAbHAs SHEPrus, MeXaHuyeckas padora,
MeXaHU4ecKasi MOUTHOCTb; IIPU OMMCAHUM MPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX OOO3HAYCHUS W EIUHUIIBI, HAXOIUTh (OPMYJIBI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C APYTUMH BEIMUYMHAMU;
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ONMUCHIBaTh U3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBIICHUS, UCHOJIb3YS
dbu3uYecKre BEIMYUHBL: JIABJIICHUE ra3a, TeMIepaTypa, CpeaHssl KUHETHYECKasi SHePTrus
Xa0TUYECKOTO JIBMXKEHUSI MOJIEKYJ, CpPEIHEKBAaJpaTU4YHas CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIIOThI, BHYTPEHHSISI SHEprusi, padbora rasza, Ko3Q(PUIMEHT MOJIE3HOTO
JIEHUCTBUSA TEIJIOBOTO JBUTATENsS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKUN
CMBICJT HCHOJIb3yeMbIX BEJIWYWH, UX O0O3HAUEHUS U €AUHUIIbI, HAXOAUTh (POPMYJIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIMUUHY C IPYTUMU BEJIMYHUHAM;

ONUCHIBATh M3YYCHHBIE 3JEKTPUUYECKHUE CBOWCTBA BEIIECTBA M AJIECKTPUUYECKHUE
sIBJICHUsL (TIPOLIECChI), MCMONIb3Yysl (DU3UYECKHE BEJIMYMHBL: JJICKTPUUECKUN 3apsi,
DIEKTPUYECKOE TIOJIE, HAINPSLKEHHOCTH IT0JSA, IMOTEHUMAN, Pa3sHOCTh MOTEHIUAJOB;
IIPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI UCTIOIb3YEMbIX BEJIMYMH, UX
0003HauEHUS U CAUHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMU BEIIMUUHAMU;

aHaJTU3UPOBaTh GU3UUYECKUE MPOIECCHI U SIBICHUSI, UCTIOJNb3YS (PU3UYECKHUE 3aKOHbI
U OpuHLOMOBL 3ak0oH BcemupHoro taroreHus, I, II u III 3akoner HeroToHa, 3akoH
COXpPaHEHHMS MEXAHWYECKOM DHHEPruMH, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHIIMIT
CyNEpHoO3ULIMM CWJI, MPHUHIUII PABHONPABUA HWHEPUHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KHHETUYECKYIO TEOPHUI0 CTPOEHHUSI BELIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHeW KWHETUYECKOW SHEPruHM TEIUIOBOIO JIBM)KEHHUS MOJIEKYJ C aOCOJIOTHOMN
TEMIIEPATYPOH, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SJIEKTPUYECKOIO
3apsana, 3akoH KyioHa, npu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0
MaTEMaTUYECKOE BhIPAKEHUE U yCIIOBUSA (TPaHULIbI, 001aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIIMIBI JCHCTBUS MAIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3zjinyarh YCJIOBHUS UX OE30MaCHOr0 HCIIOJIb30BAHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJIHATH YKCIIEPUMEHTHI 110 MCCIICOBAHUIO (DU3MUECKUX SBICHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX W3MEPEHUU, MPU 3TOM (HOpMYyIUpOBaAThH
npoOiemy/3aadyy W THUIOTE3y YYEOHOro SKCHEPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEJITI0KEHHOTO 000pYA0BaHMs, MPOBOAUTE ONBIT U (POPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, IIPU 3TOM
BBIOMPATh ONTHUMAJBHBINA CIMOCO0 W3MEPEHHS W HCIOJIb30BAaTh W3BECTHBIE METOJIbI
OIIEHKH MOTPEUIHOCTEN U3MEPEHUI;

MCCIIEIOBATh 3aBUCUMOCTH MEXKYy (PU3HMYECKUMU BEJIMYMHAMU C UCTHOJb30BAHUEM
OPSIMBIX U3MEPEHUM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJIYYEeHHOM 3aBUCHUMOCTU (PU3MUECKUX BEIMYMH B BUJE TaOMUIl U TpaduKOB, IenaTh
BBIBOJIBI 10 PE3YyJIbTATAM UCCIICIOBAHUS;

coOJTI0/1aTh TpaBUIIa 0€30MaCHOTO TPYAa MPHU MPOBEICHUU UCCIIEIOBAHUN B paMKax
y4eOHOTO DJKCIEPUMEHTa, y4eOHO-UCCIEIOBATEILCKON M MPOEKTHOM AESTEIbHOCTU
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1A0OPATOPHOTO 00OPYAOBAHMS;

pemarb pacy€THbIC 3aJlayd C SBHO 33JaHHOW (PU3UYECKON MOJENbI0, UCIOJb3YS
¢dbu3nueckre 3aKOHbI M TPUHIIMIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a4d BBHIOUPATH
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(bu3HUEeCKyI0 MOJEIb, BBIICHATh (PU3NYECKHUE BEIMYMUHBI U (POPMYJIbI, HEOOXOAUMbBIE
11 € pelleHwsl, MPOBOJUTH PACUEThI U OIICHUBATH PEATbHOCTh MOTYUYEHHOTO 3HAYCHUS
(bu3UYECKON BEIMUUHBL;

pemaTs KayeCTBEHHBIE 3aJ]aud: BBICTPAaWBaTh JIOTHUYECKH HEMPOTUBOPECUUBYIO
[ENOYKYy PACCY)XIEHUH C OMOpod Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nuecKkue IBJICHUS;

UCTIONB30BaTh MPH PEIICHHH YYEeOHBIX 3a7a4 COBPEMEHHbIE WH(GOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIONCKA, CTPYKTYpUPOBAaHUSA, HHTEPHPETAUU W TPEICTABICHUS
y4eO0HOW 1 HayYHO-TIOMYJISIPHON HHPOPMAIIH, TOTyYeHHOU U3 pa3TUIHBIX HICTOYHHUKOB,
KPUTHUYECKU aHAIM3UPOBATH MOTYyYaeMyI0 HHPOPMAIIHIO;

OPUBOJUTH MPHUMEPHl BKIAJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, O0BSICHEHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETHUECKWE 3HaHWsA MO (HU3MKe B TIOBCETHEBHOH >KU3HU
g obecriedeHuss O€30MacHOCTH MpU OOpallleHuH ¢ MpHOOpaMH U TEXHUYECKHUMHU
yCTpOMCTBaMH, JIsi COXPAHEHHUS 370POBBbS W COOJIOJEHUS HOPM DKOJOTHYECKOTO
MOBE/ICHUS B OKPY>KAIOLIEH Cpee;

paboTaTh B TPYMIIE C BHIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, MIIAaHHPOBAThH
paboTy Tpynmbl, palMOHAIBLHO paACHpEAeNATh OO0SM3aHHOCTH M IUIAHUPOBATh
JeSTeIbHOCTh B HECTAaHAAPTHBIX CHUTYAIUsIX, aJCKBATHO OIICHWBATH BKJIAJ] KaXKIOTO
U3 YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.

K xoniy obyuenust B 11 kJjacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMpUMEpax pojb M MecTo Gu3uKd B (GOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKH W
TEXHOJIOTUH, B TMPAKTUYECKOW MESITEIbHOCTH JIFOAEH, UEJOCTHOCTh W E€AUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YYUTBHIBATh TPaHUIIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJIETeH: TOYCUHBIH
BJIEKTPUYECKUN 3apsijl, JIyd CBETa, TOUEYHBIN MCTOYHUK CBETA, SIICPHAS] MOAEIb aTOMa,
HYKJIOHHAsI MOJIETh aTOMHOTO sI/Ipa MPU PENICHIH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3MYECKHUE SIBICHUS (TPOLECChl) U OOBSACHITH HMX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH W KBAHTOBOW (PU3UKHU: DIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JACHUCTBUA TOKA, B3aUMOJICHUCTBUE
MarHvuTOB, AJEKTPOMAarHUTHAsT UHAYKLHUS, TEUCTBUE MArHUTHOIO MMOJS Ha MPOBOJHHK
C TOKOM W JBWXKYIIMICS 3apsll, DSJICKTPOMArHUTHbIE KoOJIeOAHUST ¥  BOJHBI,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIpeIoMIICHUE, UHTep(depeHus,
mupakuus W TOJSpU3aLMs CBETa, AMCIEpCUs CBeTa, (OTOINEKTpUUecKuid 3ddekt
(pororddexT), cBeToBOE MaBieHHE, BO3HHUKHOBEHHE JIMHEMYAaTOro CHEKTpa aroMa
BOJIOPO/Ia, €CTECTBEHHASI U HCKYCCTBEHHAs PaIMOAKTUBHOCTb;
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OMUCHIBATh H3YYCHHbIC CBOWCTBAa BEHIECTBA (PJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPENl) M DJIEKTPOMArHUTHbBIC
SIBIICHUS (TIPOIIECCHI), UCTIONB3YST (DU3UUECKUE BEIMYUHBI: DJIEKTPUUECKHUM 3apsij, cuiia
TOKa, OJJIEKTPUYECKOE HANpsIKEHHE, BJIEKTPUUYECKOE COMPOTHUBJIEHUE, Pa3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CHUIa, paboTa TOKA, MHAYKIUS MAarHUTHOTO TI0JIsI, CHJIa
Awmnepa, cwia JlopeHua, WHAYKTHBHOCTb KaTYIIKH, SHEPrus 3JIEKTPUUYECKOTrO H
MarHUTHOTO TOJIEH, NEPUOJ U YACTOTa KOJeOaHHl B KoJeOaTeIbHOM KOHTYpE, 3apsij U
CIWJIa TOKa B TPOLECCE TapMOHMYECKHUX 3JIEKTPOMAarHUTHBIX KoyiebaHUH, (oKycHOe
paccTOsIHUE W OINTUYECKas CWJIa JIMH3bl, NpPU ONHUCAHUM NPABWIBHO TPAKTOBATH
(bu3HYecKuil CMBICT HCTOIB3YEMbIX BEIMYUH, UX 0003HAYEHUS U €IMHHUIIBI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEIUUYNHAMU;

OMKCHIBATh U3YUEHHbIE KBAHTOBBIE SIBJICHUSI U MPOLECCHI, UCTIONb3Ys (HU3UUECKUE
BEJIMYMHBI: CKOPOCTb JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
¥ UMIYJIC (OTOHA, IEPUO/] TTOTypacaja, SHEPTUS CBSI3U ATOMHBIX SIJIEP, TPU OMUCAHUN
IPaBUIBHO TPAKTOBATH (PU3HMUECKUI CMBICT UCTIOIb3YEMBIX BETMYMH, UX 0003HAUYEHUS U
eIMHUIIbI, YKa3blBaThb (HOPMYJbI, CBA3BIBAIOIIME JaHHYI (PU3UYECKYIO BEIHMYHUHY
C IPYTMMH BEJIMUYMHAMHU, BHIYUCIISTH 3HAUCHUE (PU3NUECKON BEJTMUUHBI,

aHANIM3UPOBATh (PU3UYECKUE MTPOIIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NUYECKUE 3aKOHbI
Y NpUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO U MapaluIeIbHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKoH Jlxoyns—JleHna, 3aKOH AJIEKTPOMAarHUTHOW WHIYKIMH, 3aKOH
IOPSIMOJIMHEMHOI'O  paclpOCTPAHEHUsS CBETa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
IpEJIOMJIEHUS] CBETa, ypaBHEHUE OWHIITEHA 11 PoTtodddexTa, 3aKOH COXpaHEHUS
DHEPIHH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIro 3apsja,
3aKOH COXPaHEHUs1 MacCOBOI0 YKCIIa, MOCTYNaThl bopa, 3aK0H paJuoakTUBHOIO pacnaja,
Opyu 3TOM pa3iuyaTh CIOBECHYI0O (QOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPKEHUE U yCJIOBUS (TPaHUIIbI, 00JIACTH ) IPUMEHUMOCTH;

ONpENENATh HalpaBlI€HUE BEKTOpAa WHAYKUWHW MArHUTHOTO IMOJSI MPOBOJHUKA
C TOKOM, cuJjibl Amnepa u cuiibl Jlopenua;

CTPOUTh U OIUCHIBATH M300pa)K€HUE, CO3/1aBAEMOE IUIOCKUM 3€pPKajioM, TOHKOM
JINH30M;

BBIIIOJIHATH SKCIIEPUMEHTHI 110 MCCIIEJOBAHUIO (DU3UUECKUX SBJIICHUNA U MPOLECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHUMU: MpU 3TOM (HOPMYIUPOBATH
npoOjieMy/3ajady W THUIOTE3y Y4eOHOro JKCIEPUMEHTA, COOMpATh YCTAHOBKY
U3 MPEeAJIOKEHHOr0 000pyA0BaHUs, MPOBOAUTH OMBIT U OPMYIHPOBATH BEIBOABL;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, IIPU ITOM
BBIOMpATh ONTUMAJBHBINA CHOCOO H3MEPEHHS W HCIOJb30BaTh M3BECTHBIE METOJIbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHNU;

UCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIOJB30BAaHUEM IPSIMBIX
U3MEPEHHI: TpU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIYYEeHHOM 3aBUCHUMOCTH (PM3MUECKUX BEJIMYMH B BUAC TAOJIUIl U TPpaQUKOB, JeJIaTh
BBIBO/IbI 11O pE3yJIbTaTaM UCCIIEI0BAHNUS;

27



denepanbHas padboyas nporpamma | Pusnka. 10-11 kiaccel (6a30BbIi YPOBECHB)

coOJTI01aTh TIPaBMIIa 0€30IIACHOTO TPYAa MPH MPOBEICHUHN UCCIICIOBAHNUN B PaMKax
y4eOHOTO DJKCIEPUMEHTa, y4eOHO-MCCIICIOBATEIHCKOH M TIPOCKTHOW ACSITEIBHOCTH
C UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JTabOPaTOPHOTO 000PYAOBAHMS;

pemiath pacy€THBIC 3aJlayu C SIBHO 3aJaHHOW (DU3UYECKON MOJIEBIO, UCIIONIb3YS
dbu3rUecKkrue 3aKOHBI W TPUHIUITBEI, HA OCHOBE aHaliM3a YCJOBHUS 3aJladyd BHIOWPATH
(bU3HYECKYI0 MOJIENb, BBIJCNITh (PU3NYECKUE BETUUUHBI U (POPMYIIbI, HEOOXOIUMBIE JJIs
e pelieHus, TPOBOJUTh PACUYEThl M OIICHHBATh PEATHHOCTh MOJYYCHHOTO 3HAYCHUS
(bu3UYECKON BEIMUUHBL;

peraTh KadeCTBEHHBIC 3aJa4yd: BBICTPAWBATH JIOTHUYECKH HETPOTHBOPCUHUBYIO
IIEMIOYKY PACCYXACHUH C OMOpOH Ha W3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3nYecKue sIBJICHNUS,

WCIIOJIB30BaTh TPHU PEIICHUH YYEOHBIX 3aJlad COBPEMEHHBbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JUISI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN H TPEACTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHON HH(POPMAIIUU, TIOTYUYEHHON U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyr0 HHGOPMAIIHIO;

OOBSCHATHh TPHUHIIMIBI JESHCTBHUS MAaIUH, TPHOOPOB M TEXHHUYECKUX YCTPOUCTB,
pasznuyaTh YCIOBUS WX 0€30MMaCHOTO UCTIOIh30BAHUS B IIOBCETHEBHON KU3HH;

MPUBOJNTHh TPUMEPHI BKIAJa POCCHUUCKHX M 3apyOeKHBIX YUYEHBIX-(HU3UKOB
B pa3BHUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M0 (U3NKE B TOBCETHEBHOW KU3HU
Uit obecnieyeHusi O€30MacCHOCTH TPH OOpallleHHH ¢ MPUOOpaMU U TEXHHUUYECKUMU
YCTPOWCTBAMHM, JJII COXPAHEHHUS 370pPOBbS M COOJIIOJCHHS HOPM JKOJOTHYCCKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeIe;

paboTaTh B TPYNIIE C BBHITTOJIHCHHEM PA3JIMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATH
paboTy TpyNmbl, pPAMOHAIBLHO paCIpeACNaTh OO0S3aHHOCTH W IUTAHUPOBATH
JESTENHPHOCTh B HECTAHJAPTHBIX CHUTYallMAX, aJCKBATHO OIICHWBATH BKJIAJl KaXKIIOTO
U3 YYaCTHHKOB TPYIIIBI B PEIICHUE PacCMAaTPUBAEMOU MTPOOIEMBI.
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10 KJIACC
HaumenoBaunue
Ne KomauuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3aeioB U TEM [IporpamMmmHoOe cofepKkaHue
/o 4acoB oOyyaromuxcs

y4eOHOTO IpeaAMeTa

P33Ile.]'[ 1. ®usuka n METOAbI HAYYHOI'O ITO3H

aHuA

1.1 | ®usuka u MeTobI 2 ®duszrka — HayKa o MPUPO/IE. N3yuyenue HaydHbIX (AMIIUPUYECKUX U
HAy4HOI'O IO3HAHUS Hayunsle MeTO1BI NO3HAHUS TEOPETUYECKHUX) METO/IOB [TO3HAHHUS
OKpPY>KaroIero Mupa. OKpY>KaroIero Mupa.
Pons 3xkcniepumenTa u Teopun OO0cy:x1eHne rpaHul IPUMEHUMOCTH
B [IPOLIECCE TIO3HAHUS IPUPOJIBI. (U3NYECKUX 3aKOHOB U TEOPHIL.
OKCIIepUMEHT B (pU3HKe. Pabota B rpymnmne no noaroToBke
MopenupoBanue GU3NUECKUX KOPOTKHX COOOILIEHUH O POJIU U MECTE
SBJICHUN U TIpouieccoB. HayuHble (U3HMKU B HAYKE U B IPAKTUYECKOU
runore3sl. PU3n4ecKue 3aKOHbI U NEATEIIbHOCTH JIFOJIEN.
TEOpHH. [ paHUIIBI IPUMEHUMOCTH JleMoHCTpanys aHaJOrOBbIX U
¢usnyeckux 3aKoHOB. [IpuHnun (G POBBIX U3MEPUTETHHBIX TIPUOOPOB,
COOTBETCTBHUS. KOMITBIOTEPHBIX TaTYUKOB.
Ponw u MmecTo dpusuku OcBoeHME OCHOBHBIX TPUEMOB paOOThI
B (pOpMUPOBaHUU COBPEMEHHOM ¢ uudpoBoit 1adboparopueil no pusuke
Hay4YHOU KapTHUHBI MUDA,
B IIPAKTHUYECKOM JIEATENIbHOCTH JIIOJEH
Hroro mo pazneny 2

! Ilpn paspabotke paboueil mporpaMmbl B TEMATHYECKOM ILIAHUPOBAHMH JIOJOKHBI OBITH YYTEHbI BO3MOKHOCTH HMCIIOJIb30BAHMS SJIEKTPOHHBIX (LM(PPOBBHIX)

OGpaSOBaTeJ'II)HBIX PECypCoOB, ABIAIOIINXCA y‘leGHO-MCTOHI/I'{€CKI/IMH MarepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6paBOBaHHI/I.
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Pa3nen 2. Mexanuka

2.1

Kunematuka

Mexannueckoe JBHKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBwxkeHus. Cucrema oTcuéra.
Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeHsIs
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHUE MaTepPHAIIbHON TOUYKH,
UX TIPOEKIIMU HA OCU CUCTEMBI
koopauHat. CiioxxeHue
MEPEMEICHUMN U CITOKECHUE
CKOpPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSIMOJIMHENHOE JBUKECHUE.
I'paduku 3aBUCMMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTU U
nepeMeIeHNs MaTepruaibHON TOUKH
OT BPEMEHU.

CBoOoaHoOe najienue. Y ckopeHue
CcBOOOHOTO Ma/ICHUS.
KpuBosnHETHOE NBUKEHNE.
JIBr>KeHHEe MaTepUAIIbHOM TOYKH
10 OKPY>KHOCTH C IIOCTOSIHHOM T10
MOJTIYJIFO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, JIMHENHAsI CKOPOCTb.
[Tepron u yacToTa OOpaIIeHHUS.
[leHTpOCTpEMHUTENIBHOE YCKOPEHHE.
TexHuyeckue ycTponcTBa u

[IpoBeneHne SKCIIEpUMEHTA: U3yUEHUE
HEPAaBHOMEPHOIO IBUKEHUS C LIEJIBIO
OIIPENIEIICHUS] MTHOBEHHOU CKOPOCTH;
VCCIIEJOBAHUE COOTHOIIEHUS MEXKTY
Ny TSAMU, IPOHJEHHBIMH TEJIOM

3a [I0CJIE0BATEIbHBIC PABHBIC
IPOMEKYTKHA BPEMEHHU MIPU
PAaBHOYCKOPEHHOM JIBUYKEHUN

C Ha4aJIbHOM CKOPOCTHIO, PABHOU HYJIIO;
U3Yy4YEHUE JIBHXKCHUS IIApUKA B BA3KOM
XKUJKOCTH; U3yUCHUE JIBIKCHHUS TEIA,
OpOILIEHHOI'O TOPU30HTAIIBHO.
OOBbsicHeHUE OCHOBHBIX IPUHIIUIIOB
JNEUCTBUS TEXHUUYECKUX YCTPOMCTB,
TaKMX KaK: COIUJOMETP, UEIHBIE U
PEMEHHBIE Nepelauu IBUKECHHUS; U
YCJIOBUM WX O€30MaCHOTrO
VICIIOJIB30BAHUS B IIOBCETHEBHOM
KU3HU.

Pemenune pacu€THbIX 3a71a4 C IBHO
3a1aHHOM (PU3UIECKOU MOJICTIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX POPMYIT
KHUHEMAaTHUKH.

[TocTpoenue u ananus rpagukoB
3aBUCHMOCTEN KMHEMATUYECKUX
BEJIMYMH OT BPEMEHU

IUISl PABHOMEPHOTO
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IPAKTUYECKOE IPUMEHEHUE!
CIUIOMETP, JIBUKEHUE CHAPSIOB,
LIEIIHBIEC U PEMEHHBIE ITepe1aun

Y PAaBHOYCKOPEHHOT'O IPSIMOJTMHENHOTO
JBAKCHUS.

Pacno3HaBanue Gpu3NUECKUX SIBJICHUM
B YUEOHBIX OMBITAX U OKPYKAIOIIeH
YKU3HHU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE MPSMOJINHENHOE
NBUKEHHE, CBOOOHOE Ma/IeHue Tell,
JBH)KEHHUE IO OKPYIKHOCTH.
OnucaHne MEXaHUYECKOT O IBUKEHHUS
C MCIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: KOOPJAWHATA, Iy Th,
IIEpEMEILEHNE, CKOPOCTh, YCKOPEHUE.
Pabota B rpynmnax npu mjiaHupOBaHUH,
IIPOBEJCHNUN U HHTEPIPETALNU
PE3yJIbTAaTOB OIBITOB U AHAJIN3E
JOTIOJTHUTEJIBHBIX NCTOYHUKOB
uH(OpMAIUH TI0 TEME

2.2

JlnHamuka

[IprHIMI OTHOCHUTEIBHOCTH
lNamunes. Ilepsbii 3akoH HproTOHA.
NuepunanbHble CUCTEMBI OTCUETA.
Macca rena. Cuna. IIpunuun
CyIepno3ulnu Cuil. Bropoi 3akoH

Hprorona s MmaTepuanbHON TOUKH.

Tpernii 3akoH HeroTona

JUTSI MATEPUATIBHBIX TOYEK.
3aKOH BCEMHUPHOTI'O TSATOTECHMUS.
Cuna tsxectu. [lepBas
KOCMHUYECKAsI CKOPOCTb.

CpaBHeHUE MacC B3aUMOJICHCTBYOIIUX
TeJl.

N3yuenue 3aBUCUMOCTH CUJTBI
yIPYTrocTu OT feopmaluu; CpaBHEHHE
CHUJI TPEHUS TTOKOS, KaYeHUs U
CKOJIbKECHUSI.

OObsicHeHHE HEBECOMOCTH.
[IpoBenenue sKkCIeprUMeHTa:
UCCJIEI0BAHNE 3aBUCUMOCTH CHUII
YIOPYTOCTH, BO3HUKAIOIINX B MIPY>KHUHE
Y pE3MHOBOM 00pa3slie, OT UX
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Cuia ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokos,
CKOJIb>KECHHSI, KAUEHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKEHUS U CUJIa
Tpenus nmokos. Koadurment
TpeHus. Cuia COpOTUBICHUS
IpU ABWXKEHUU TeJIa B )KUJIKOCTH
WJIM Ta3e.

[TocTynarenbHOE 1 BpalaTeIbHOE
JBIDKEHUE a0COJIIOTHO TBEPAOTO
Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lievo cunsl. YcnoBus
paBHOBeCUS TBEPJOIO TEIA.
TexHuyeckue ycTponcTBa u
IPAKTUYECKOE TPUMEHEHUE!
NOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopmarii; N3y9eHNe TBIKCHHUS
OpycKka 1o HaKJIOHHOM TUIOCKOCTH;
WCCJICIOBAHHE YCIIOBUH PaBHOBECHS
TBEPOIO TEJA, UMEIOIIETO OCh
BpaIIICHUSI.

OOBsIcHeHrE 0COOCHHOCTEH
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JIBHYKEHUS,
CcBOOOTHOTO TTaICHUS TE, IBHIKEHUS
10 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aKkoHa BCEMUPHOTO
TATOTEHUS.

OOBsSICHCHNE OCHOBHBIX TIPHHITUIIOB
JNENCTBUS MOIUINITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHHSI.
OOBsicHeHHE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIxX 3a71a4 ¢ IBHO
3aTaHHOM (PU3HYECKON MOCIBIO

C MCIT0JIb30BaHHEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMHKH.

Pacrio3naBanme GU3HUECKUX SBICHHUM
B y4€OHBIX OIBITaX U OKPYIKaromeh
YKU3HU: MHEPIIHS, B3aUMO/ICHCTBHUE TEJI.
AHanu3 (pU3NYECKUX MpoIEecCoB U
SIBJICHUH C MCIT0JIb30BAHUEM 3aKOHOB U
MIPUHIIAIIOB: 3aKOH BCEMHPHOTO
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tarorenus, |, |1 u 111 3akonsr HeroTOHA,
MIPUHIIUIT CYTIEPHO3ULIMU CUJI, IPUHIIUT
PaBHOIMPABHOCTH MHEPIUATILHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXPAHEHUS B
MEXAHHUKE

NMmnynbc MaTepuaabHOU TOUKU
(Tena), cUCTEMbI MaTEpUATIbHBIX

Touek. IMITyJIbC CUITBI M U3BMEHEHUE
VMMITYJIbCA TeJa. 3aKOH COXPAHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.
Kunernueckas sneprus
MaTepuaibHOU TOUKU. Teopema
00 M3MEHEHUU KUHETUYECKOU
SHEPIUH.

[ToTeHmanbHast SHEPTHUS.
[TorenunanbHas YHEPrUs ynpyro
ne(hOpMUPOBAHHOMN NIPYKUHBI.
[TorenunanbHas 3HEPTUS TEIA
BOJIM3U MOBEPXHOCTU 3EMIIH.
IloTeHnnanabpHbBIE U
HEMOTEHINAIbHBIE CUIIbL. CBSI3b
paboThl HEMOTEHITUATIBLHBIX CHIT
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKON
SHEPIUHU.

Yrpyrue u Heynpyrue

[IpoBeaeHrE SKCIEPUMEHTA: U3YUCHUE
abCOJIIOTHO HEYIIPYTOro yaapa

C IOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIICIOBAHUE
CBSI3U PA0OTHI CUJIBI C UBMEHEHUEM
MEXaHUYECKON DHEPrUHU Tella

Ha PUMEPE PACTAKEHUS PESUHOBOTO
KIyTa.

Ornenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPEIIHOCTEN U3MEPEHUN PU3NYECKUX
BEJINYMH.

Pemenue pacu€THbIxX 3a71a4 ¢ IBHO
3a1aHHON (PU3UICCKOU MOJICIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TMHAMHUKU U 3aKOHOB
COXpaHEHUH.

PelieHrie kKaueCTBEHHBIX 3a/1a4

C OIOPOIl HAa U3YUYEHHBIE B Pa3eIie
«MexaHukay» 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE STBICHUS.

OnncaHne MEXaHUYECKOTO ABUKECHUS C
UCIOJIb30BaHUEM (PU3NYECKUX BETUYNH:
UMITYJIbC TE€Ja, KHHETUYECKask SHEPT U,
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CTOJIKHOBEHMUSI.
TexHuueckune yCTpoucTsa u
PAKTUYECKOE TPUMEHEHUE:!
BOJIOMET, KOIIED, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHIIUANIbHAS SHEPT U], MEXaHUYeCKast
paboTa, MexaHU4YecKasi MOIIHOCTb.
AHanu3 Qpu3nYecKux mporeccoB u
SBJICHUU C UCIIOJIb30BAaHUEM 3aKOHA
COXpaHECHUSI MEXaHUYECKON SHEPTHUH,
3aKOHA COXPAHEHUs UMITYJIbCa.
OOBsicHeHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS U TIPAKTUYECKOTO
MPUMEHEHUS TEXHUUYECKUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KOTIEP,
IPY>KUHHBIN ITUCTOJIET.

OObsicHEeHHE ABUKEHUS PaKeT ¢ ONOPOM
Ha U3YUYCHHBIC (PU3NUECKHE BEIIMUUHBI U
3aKOHBI MEXaHUKH.

Hcnonp30BaHue Mpy MOATOTOBKE
COOOIIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTHH JIJIs
MOUCKa, CTPYKTYPHUPOBAHUSI,
WHTEPIIPETALUU U MPEICTABICHUS
uH(pOpMaIUU, KPUTHUYECKUIN aHAIHU3
noJrygaemMou nHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCJIEJOBAaHUM 3aBUCUMOCTEMN
(bU3MYECKUX BEJIMYHH, TPOBEPKa
MPEII0KEHHBIX TUIOTE3

Hroro o pazgeny

18
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Pa3nen 3. Mogiekyasipaasi pu3uka U TepMOAMHAMHUKA

3.1

OcCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPHUH

9

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUH U UX OIIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep IBUKEHUA U
B3aUMOJICMCTBUS YaCTHI] BEIIECTBA.
Mopenu cTtpoeHus ras3os,
KUJKOCTEN U TBEPABIX TET U
00BbSICHEHHE CBOICTB BEIIECTBA

Ha OCHOBE ATUX Mozenen. Macca u
pa3Mepbl MoJiekyl. KonnuectBo
BemiecTBa. [locrosHHas ABorajpo.
TerioBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[Txana remneparyp Llenbcust.
Mopenp uaeaabHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIECATBHOIO rasa.
AOcCOoII0THAs TeMIieparypa Kak mepa
CpeHEeW KUHETUYECKON SHEPTUU
TETJIOBOTO JIBUKEHUS YaCTHI] ra3a.
[ITxama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianeipona.

3akoH JlanbToHa. M3omporiecchl

[IpoBeneHue 3KCIIEpUMEHTA:
OTIpEICJICHHE MACChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuil 00bEMa KOMHATHI, 1aBIICHUS
Y TEMIIEPATYPhI BO3yXa B HEM;
UCCIIEIOBAHUE 3aBUCUMOCTH MEXKTY
napaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Ornenka abCOMIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHuN (PU3ndecKux
BEJIMYHH.

OObsiCHEHHE OCHOBHBIX IMPUHIIUIIOB
NENUCTBUN TepMOMeTpa U OapomeTpa u
YCIOBUHM WX O€30MaCHOTrO
UCIIOJIb30BAHUS B IOBCETHEBHOMN
KU3HU.

Pacno3naBanue Gpuznyueckux siBICHUI

B y4€OHBIX OMBITAX U OKPYIKaroIen
XKU3HU: U Py3usi, OpOyHOBCKOE
JIBIKEHUE.

OrnrcaHue TEMIOBBIX SABJICHUN

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: IaBJICHUE ra3a, TeMIeparypa,
CpeAHsisi KHHETUYECKask SHEPTrust
Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpeIHEeKBaIpaTUYHasi CKOPOCTh
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B MJI€AJIbHOM I'a3e C OCTOSHHBIM
KOJIMYECTBOM BEIlIECTBA.
I'paduueckoe npencraBieHue
U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TexHuueckue ycTpoucTBa u
IPAKTUYECKOE MPUMEHEHHE:
TepMOMETp, OapOMETP

MOJIEKYJI.
AHam3 GU3NYECKUX MPOIECCOB U
SIBJICHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBS3U CPEIHEMN
KMHETHUYECKOU IHEPTUH TEMIOBOIO
JBIKEHUS MOJIEKYJI C aOCOJIFOTHOM
TEMIEPATYPOH.

Pemenune pacu€rHbIxX 3a/1a4 € IBHO
3a1aHHOMN (PU3UICCKONU MOJICIIBIO

C UCII0JIb30BAHUEM OCHOBHBIX
nonioxxenuit MKT, 3akoHoB 1 hopmy
MOJIEKYJISIPHOM (DU3UKH.

Pabota B rpynmax npu jiaHUpOBaHHH,
MPOBEICHUY U UHTEPIIPETALIUU
pE3yJIbTaTOB ONBITOB U aHAJIU3E
JIOTIOJIHUTEJILHBIX NICTOYHHUKOB
uH(popMaruu o Teme

3.2

OCHOBBI
TEPMOJTMHAMUKH

10

TepMmoarHaMuyecKas CUCTEMA.
BuyTpennss sneprus
TEPMOJNHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHEHUS.
KomuuectBo TemioTs u pabdora.
BHyTpeHHs1s1 5HEPrHsI OMHOATOMHOTO
HAeaJIbHOI0 ra3a. Buabr
TEIUIONEpPEauu: TEIJIONPOBOAHOCTb,
KOHBEKIYS, U3JIyUYEHHUE. Y IeJIbHAsI
TEIJIOEMKOCTD BEIIECTBA.

[IpoBeeHrE FKCIIEPUMEHTA: U3MEPEHUE
YAEIBbHOU TEMIOEMKOCTH BELIECTBA.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpEHUN (PU3NIECKUX
BEJINYMH.

N3yuenue Mmozeneii mapoBoit TypOUHBI,
JBUTaTellsl BHYTPEHHETO CTOPAHMS,
PEaKTUBHOTO JIBUTATEIIA.

OObsicHeHHE TPUHIIUIIOB JICUCTBUS U
yCJIOBHM 0€30TIaCHOTO UCTIONB30BaAHMS
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KonuuecTBo TennoTs

IIpU TeIIonepeaaye.

[Tonsarue 06 aguabaTHOM IpoIECCe.
[IepBbIii 3aKOH TEPMOANHAMUKH.
[IpumeHenne nepBoro 3aKkoHa
TEPMOJMHAMHKH K U30TIPOIIeCCaM.
I'paduueckas maTEpHIIpeTaIUs
paboThI raza.

BTopoii 3aK0H TEPMOAMHAMUKHU.
Heob6paTumocTs nporeccon

B [IPUPOJIE.

TennoBbie MamuHbL. [IpuHIUIIBI
JEeWCTBUS TEIJIOBBIX MAaIlIUH.
[IpeoOpazoBanms SHEPTUU

B TEIJIOBBIX MaIlllMHaX.
KoaddunmenT noneznoro aeicTaus
TETJIOBOW MAIIIMHBI.

Huxn KapHo u ero ko3 durueHt
MMOJIE€3HOTO JEHUCTBUS.
DKOJIOTUYECKUE MPOOIISMBI
TEIJI0O3HEPTETUKHU.

TexHuueckue yCTpoucTsa u
MPaKTHYECKOE IPUMEHECHHE:
JIBUTaTeIb BHYTPEHHETO CrOpaHuUs,
OBITOBOM XOJIOIUJIbHUK,
KOHTUIIOHED

B TIOBCEIHEBHOM JKM3HU JABUTATEIIS
BHYTPEHHETO CTOpaHHusl, OBITOBOTO
XOJIOIUIILHUKA, KOHIUITHOHEPA.
Omnucanue CBONCTB TN U TETJIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3HUeCcKUX BEJIMYKH: 1aBJICHUE ra3a,
TeMITepaTypa, KOJTMIECTBO TETUIOTHI,
BHYTpPEHH:ISl SHEprusi, padoTa rasa.
Petienue pacu€THbIX 33724 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYIT MOJICKYJISIPHOU (PUBHKU U
TEPMOJUHAMUKH.

Pemenrie kauecTBEHHBIX 33124

C OTTOpPO¥ Ha U3YYCHHBIE B pa3ieie
«MomnexynsipHas pu3uka u
TEPMOIMHAMHMKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUSI.

Pa6ora B rpynmax mnpu aHanmse
JOTIOTHUTETHHBIX UCTOYHHUKOB
uHpOpMAIUH 110 TEME
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3.3

ArperartHblie
COCTOSIHHSI BELIECTBA.
da30BbIe ITEPEXO/IbI

[TapooOpa3oBaHue U KOHIEHCAIUS.
HcnapeHue u KUneHue.
AOCOIIIOTHAs ¥ OTHOCUTENIbHAS
BJIQKHOCTB BO3yXa. HackImeHHbIn
nap. Y ieinbHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTD
TeMIEPATyPbl KUIICHUS OT TaBJICHHUSL.
Teépnoe teno. Kpucrannuueckue u
aMopdHbIe TeJaa. AHU30TPOITHS
CBOMCTB KpuCTAILIOB. JKuKue
kpuctaiibl. COBpeMEHHbBIE
marepuaisl. [taBinenue u
KpUCTAJIIM3alus. Y IeJbHasl TEroTa
wiaieHus. Cyonumanus.
VYpaBHeHue TerI0Boro 6aiaxca.
TexHuueckne yCcTpoucTsa u
MPAKTUYECKOE MTPUMEHCHUE:
TUTPOMETP U TICUXPOMETD,
KaQJIOPUMETP, TEXHOJIOTUH
MOTYy4YE€HHUS COBPEMEHHBIX
MaTepuagoB, B TOM YHCIIE
HaHOMATEPHUAJIOB,

Y HAHOTE€XHOJIOTUH

[IpoBeneHue SKCIEpUMEHTA: U3MEPEHUE
OTHOCUTEJIBHOM BIAKHOCTH BO31yXa.
OneHka abCOIFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MepeHui (HU3NUeCKUX
BEJIMYMH.

N3y4yeHne CBOWCTB HACBIIEHHBIX

1apoB, CIOCOO0B U3MEPEHHUS
BJIQXKHOCTHU

Habnronenue kunenus npu
MOHUKEHHOM JIaBJICHUH, HarPEBaHUS

Y TUTABJICHUS KPUCTAITTUYECKOTO
BEILECTBA.

OObsicHEHNE MPUHIIMIIOB JIEUCTBUS U
yCIJIOBUH 0€301aCHOT0 NCIIOJIb30BaHUS

B [IOBCEIHEBHOM KU3HU TUTPOMETPA,
NICUXPOMETpPA, KAJTOPUMETPA.

N3ydyeHne TeXHOJIOTUI HNOJIy4YEeHUS
COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM UHCIIE
HaHOMAaTEPUAJIOB.

Peniennie pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOMN (hU3HYECKON MOJIEITHIO

C UCIOJIb30BAaHUEM YPaBHEHUS
TEIJI0BOTO OajaHca.

Pemenue kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKue
SIBIICHUSI 110 TEME.
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Pacnio3naBanue ¢pu3nuecKkux SBICHUMA
B YYEOHBIX ONBITaX U OKPYIKaOIICH
XKU3HU: tepopmariys TBEPIBIX TeE,
HarpeBaHue U OXJIAKJIEHUE Tell,
W3MEHEHHE arperaTHbIX COCTOSIHUM
BEIIECTBA M OOBSICHEHUE X Ha OCHOBE
3aKOHOB U (DOPMYIT MOJICKYJISIPHOM
buzuKu.

Hcnonp3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTUH /ISl TIOUCKa,
CTPYKTYPHUPOBAaHUS, UHTEPIIPETALIUU U
IpeICcTaBlICHUs UHPOPMAIIUU TIPU
MOATOTOBKE COOOIIEHUI O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJUHAMUKU B TEXHUKE

Y TEXHOJIOTHSX

Uroro no pazgeny 24
Pa3znen 4. JjaekTpoguHAMHUKA
4.1 | DnexkTpocTaTuka 10 DnekTpuzanus Ten. Jinekrpudueckuil | [IpoBeneHne SKCriepuMeHTa: U3MEpPEHUE

3apsan. JBa BUIa 3JIEKTPUYECKUX
3apsnoB. [IpoBoaHuKw,
JTUBJIEKTPUKHU U TTOIYTIPOBOJHUKH.
3aKOH COXpaHEHUS JIEKTPUIECKOTO
3apsja.

B3aumopeiicTBue 3aps10B. 3aKOH
Kynona. ToyeuHblii 371EKTPUUECKUN
3apsi. DNEKTPUUYECKOE MOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka abCOIOTHBIX ¥ OTHOCHUTENIHLHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYHH.

N3yyeHue npuHIUIIOB 1€UCTBUS
AIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCaTopa.

M3ydeHne NpUHLIMIOB IEHCTBHS
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Hanpsk€HHOCTB 37EKTPUYECKOTo
noJist. [IpuHIuMn cynepno3uium
AJIEKTPUYECKUX ToJieH. JInnuum
HaIPSHKEHHOCTH JIEKTPUYECKOTO
TOJIS.

Pabota cui a5ekTpocTaTH4ecKoro
nosia. [Torenuunan. PazHocts
noTeHunanoB. [IpoBoHUKY 1
JADJICKTPUKH B
AJIEKTPOCTATUYECKOM TIOJIE.
JnanekTpruyeckas IpOHULIIAEMOCTb.
DnekTpoémkocTb. Konaencarop.
DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOTO KOHAEHCATOopA.
TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
AIIEKTPOCKOIL, AIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allNTa,
3a3eMJICHUE AJIEKTPOIIPHUOOPOB,
KOHJIEHCATOP, KOIMPOBAIbHBIN
arnmapar, CTpyHHbIN TPUHTEP

U YCIIOBU 0€30MaCHOTO MPUMEHEHUS
B IIPAKTUYECKON JKU3HH,
KOIHUPOBAJIBHOTO aIliapara, CTpyHHOT0
pUHTEpA.

PaccmoTtpenue puznueckux OCHOBaHUM
AIEKTPOCTATUYECKOM 3alIUThI U
3a3eMJICHUS DJIEKTPOIPUOOPOB.
Peniennie pacy€THbIX 3a/1a4 C IBHO
3a1aHHOMN (PU3UYECKONU MOICIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYIT DIIEKTPOCTATUKHU.

PelieHrie KaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (pU3NUYECKHE
SIBJICHUS DJIEKTPOCTATUKH.
PacnioznaBanue (pu3nveckux siBIECHUN
B y4€OHBIX OMBITAX U OKPYIKaroIen
KU3HU: JEKTpU3aLus TEd,
B3aMMOJICHCTBHE 3aPSJI0B U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopmy
AIIEKTPOCTATUKH.

Ornurcanue n3y4eHHbIX CBOWCTB
BELLECTBA U 3JIEKTPUYECKHX SABJICHUM

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKUN 3apsij,
HaIPSHKEHHOCTD AJIEKTPUYECKOTO TOJIS,
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NOTEHINAJI, PA3HOCTh MOTEHIUAJIOB,
AIEKTPOEMKOCT.

AHanu3 Qpu3nYecKux mporeccoB u
SIBJICHUU C UCITOJIb30BAaHUEM
(bU3MUECKUX 3aKOHOB: 3aKOHA
COXpaHEHUs AIEKTPUUECKOTO0 3apA/1a,
3akoHa KynoHna.

Pabota B rpynmax npu aHanuse
JOTOJTHUTENBHBIX UCTOYHHUKOB
uH(OpMAaIUU U TOATOTOBKE COOOIIEHUI
0 IIPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKU
B OKPY’KaIOIIEH KU3HU U IPUMEHEHHUH
WX B TEXHUKE

4.2

TlocTossHHBINA

AIIEKTPUUECKHH TOK.

Toku B pa3iaHIHBIX
cpenax

12

DIIEKTPUYECKUM TOK. Y CIIOBUS
CYLIECTBOBAHUS AJICKTPUUECKOTO
toka. Mcrounnku Toka. Cuiia Toka.
ITocTOSIHHBIN TOK.

Hampsoxenue.

3akoH OMa J1J1g ydacTKa Ieu.
DJIEKTPUUECKOE COIPOTUBIICHUE.
VY 1esIbHOE CONIPOTUBIICHUE
BellecTBa. [locnenoBarenbHoe,
napajyjieIbHOE, CMENIAHHOE
COCJIMHEHUE MMPOBOITHUKOB.
Pabora siexTpryeckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
3JIEKTPUUYECKOTO TOKA.

[IpoBeneHne dSKCIEpUMEHTA: U3YUYEHNE
CMEILIAaHHOT'O COCIMHEHUS PE3UCTOPOB;
n3Mmepenne J/]C ncrouHmka Toka u ero
BHYTPEHHETO CONPOTHUBIICHUS;
HaOJI0ICHUE DJIEKTPOIN3a.

OneHka abCOIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEpPEHUN (PU3NYECKUX
BEJINYMH.

OOBbsicHEeHUE PUHIIUIIOB JEHCTBUS U
yCJIOBHM 0€30MacHOr0 MPUMEHEHUS
aMIIEpMETPA, BOIBTMETPA, PEOCTATA,
VMCTOYHUKOB TOKa,
AIIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTENBLHBIX MPUOOPOB,
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DIIEKTPOJIBUKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHHE
UCTOYHUKA TOKa. 3akoH OMa

TSl TIOJTHOM (3aMKHYTOM )
anexTpruueckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
CONPOTUBJICHUSI METAIIJIOB

OT TEMIIEpPaTyPBbl.
CBepXnpoBOJIUMOCTb.
DJIEKTPUYECKUN TOK B BAKYyME.
CBOIICTBA PJEKTPOHHBIX ITyYKOB.
[MonynpoBonuuku. CoOcTBEHHAS U
IpUMECHAasi IPOBOJUMOCTh
MOyIpOBOJHUKOB. CBOMCTBA
p—N-nepexona.
[TomynpoBOAHUKOBBIEC TIPUOOPHI.
DIIEKTPUYECKUM TOK B pACTBOPAX U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPOAUTHYECKAS JUCCOLIUAIIHS.
DIIEKTPOJIU3.

DJIEKTPUYECKU TOK B Ta3ax.
CaMOCTOATENBHBIN U
HECaMOCTOATENIbHBIN pa3psia.
Monnus. [1na3ma.

TexHuyeckue yCTpoucTBa U

TEPMOMETPA CONIPOTHUBIIEHUS,
BaKyyMHOTO JIM0/1a, TEPMUCTOPOB U
(bhOoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JTMOJIOB, TaJIbBAaHUKH.

Pemenue pacu€rHbIxX 3a71a4 ¢ IBHO
3aJJaHHOMN (PU3HYECKOU MOJIEITHIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyin Tembl «IlocTossHHBIN
AIEKTPUYECKUN TOK».

PacrioznaBanmue Gpu3HUeCcKUX SBJICHUM
B YUEOHBIX ONBITaX U OKPYIKaOIICH
YKU3HU: TIEKTPUUECKas IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHuTHOE JEUCTBUS TOKA.

AHaJIU3 NEKTPUUYECKUX SIBICHUN U
MPOIIECCOB B LIETISIX TOCTOSTHHOTO TOKA
C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEI0BATENBHOTO U MapaAJIIIEILHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornrcanue N3y4eHHbBIX CBONCTB
BEILIECTB U AJICKTPUYECKUX SIBICHUMN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: AJIEKTPUUECKUH 3apsi, Cuiia
TOKA, JIEKTPUYECKOE HAMPSKEHUE,
AIEKTPUUYECKOE COMPOTUBIICHHUE,
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IIPAKTUYECKOE IPUMEHEHHE:
aMIiepMeTp, BOJIBTMETP, PEOCTAT,
VCTOYHHKH TOKa,
3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3IEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIU JHOJl, TEPMUCTOPHI U
(hOTOPE3UCTOPHI,
NOJIyITPOBOJHUKOBBIN AUO/,
rajbBaHUKa

pa3zHocTh noTeHnuanos, IJC, padora
TOKa, MOIITHOCTh TOKa.

Hcnons3oBanne nHGOPMAIMOHHBIX
TEXHOJIOTUH JIJIsI IOUCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUH U
npeacTaBieHust HGOpMaLMK IpU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHN
3aKOHOB ITOCTOSIHHOI'O TOKA B TEXHUKE U
TEXHOJIOTUSX

Hroro no paszneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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11 KJIACC

HanmenoBanue

No KommuecTBo OCHOBHBIE BUIbI JICITEIBHOCTH
pa3aeiioB U TeM ITIporpamMmmHoOe cosiepxanue

/o 4acoB o0y4aromuxcs

y4eOHOTO IpeaMeTa
Paznen 1. dnexkTpoguHammuka
1.1 | MarauTHO€ ToJIe. 11 [TocTOSIHHBIE MATHUTBHI. [IpoBenenre FKCIIEPUMEHTA: U3YUYCHHUE

DnexkTpoMarHuTHas
WH Ty KITAS

BzaunmoelicTBre MOCTOSTHHBIX
MarsuToB. MarauTHoeE mojJe.
BexTop MarHuTHON MHIYKIIUH.
[IpuHIMII CynIeprio3uIun
MarHuTHBIX NoJIeH. JImHuu
MarHuTHOM MHAYyKIuU. Kaptuna
JIMHUM MarHUTHON UHAYKIWU TOJIS
MMOCTOSIHHBIX MarHUTOB.
MarautHoe nosie MpoOBOTHUKA

¢ TokoM. KapTuHa TMHUNA UHAYKIUNA
MarHUTHOTO MOJIs JIIMHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOIHUKA, KATyIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMmoelicTBrE MPOBOIHUKOB

C TOKOM.

Cuna Amnepa, e€ MOyJIb U
HaIlpaBJICHUE.

Cuna JlopeHua, €€ MOAyJib U
HamnpaBJjeHHE. [[BrkeHune
3apsIKEHHOM YaCTHULIbI

MAarHUTHOTO MOJISl KATYIIKH C TOKOM;
HCCJICIOBAHUE ACHCTBUS NOCTOSIHHOTO
MarHuTa Ha PaMKy C TOKOM;
HCCJICJOBAHHE SIBIICHHUS
3JIEKTPOMArHUTHOW MHTYKIIUH.

O1eHKa a0COJIIOTHBIX U OTHOCHUTEIBHBIX
MOTPEIIHOCTEN U3MEpEeHUN (PU3UIECKUX
BCJIUYMH.

OOBsiICHEHHE PUHITUIIOB ICHCTBUS 1
yCJIOBUH 0€301acHOTO MPUMEHEHUS
IMOCTOSIHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, JICKTPOABUTATES,
YCKOPHUTEJIEN JIIEMEHTAPHBIX YACTHII,
VHIYKIIMOHHOM IEYH.

Pemienue pacu€THbIX 3a1a4

Ha IpUMeHeHne (PopMyT TEMbI
«MarauTHoe noJje. DNeKTPOMarHuTHas
WHTY KIS,

Perenne kauecTBEHHBIX 33124

C OMOPOM HAa U3YYEHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UUECKUE
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B OJIHOPOJTHOM MAarHMTHOM MOJIE.
Pa6ota cuier Jloperra.

SIBieHue AIIeKTpOMarHUTHOM
nHaykuuu. [loTok BekTopa
MarHUTHOM UHAYKIIHH.
DJIEKTPOJABHKYIIIAsl CHJIA UHTYKIWH.
3aKOH 2JICKTPOMAarHUTHOM
nHaykuuu Qapanest.

BuxpeBoe 3neKkTpuyeckoe moiie.
DNEKTPOJBIKYIAS CUJIa UHTYKIIUT
B MPOBOJIHUKE, ABWKYILIEMCSA
MOCTYIATEIBHO B OJJTHOPOJHOM
MarHuTHOM MOJIE.

[IpaBuiio JleHna.

NHnyKTUBHOCTG. SIBIIEHUE
CaMOMHIYKIIUU. DJIEKTPOABUKY A
CUJIa CAMOUHIYKIIUU.

DHeprusi MarHUTHOTO T0JIs1 KaTyIKH
C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHuyeckue ycTporucTsa u
MPAKTUYECKOE MIPUMEHECHUE:
IMOCTOSTHHBIE MarHHUTHI,
ANEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
WHyKIIMOHHAS [1€Yb

SIBJICHUS TeMbI « MarHuTHoOE MoJe.
DIIEKTPOMArHUTHASI UHTY KIIUS.
Onpenenenue HanpaBJIEHUs BEKTOPa
MH]IYKIIUY MAarHUTHOTO MOJIS
IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cwibl JIopeHna.

Pacnio3naBanue Gpusndeckux sBICHUN
B YUEOHBIX ONBITaX U OKPY>KarOIIeH
YKA3HU: B3aUMO/JICVICTBE MAarHUTOB,
AIEKTPOMAarHuTHAsI UHIAYKLHNS,
JNEUCTBAE MAarHUTHOTO TOJISI HA
IIPOBOJHUK C TOKOM M JBHXKYILIUHCSA
3apsi.

AHanmu3 3NeKTPOMArHUTHBIX SBJICHHUMN
C UCITOJIb30BAHUEM 3aKOHA
3JIEKTPOMArHUTHOW UHIYKIIUU.
Onucanue u3y4yeHHbIX CBOWCTB
BEILIECTB U 3JICKTPOMATHUTHBIX
SIBJIECHUM C UCIIOJIb30BAHUEM
(U3MUECKUX BEJIMYMH: HHAYKIIUS
MAarHUTHOIO MOJIsl, CUjla AMIiepa, CHiia
JlopeH1ia, THAYKTUBHOCTh KaTyILIKH,
SHEPTUs AJIEKTPUUYECKOTO U MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosre0anus U BOJHBI

2.1

Mexanuueckue u
AJIEKTPOMArHUTHBIE
KoJicOaHUs

KonebarensHas cucrema.
CB0OOIHBIE MEXaHUYECKHUE
kosnebanus. ['apmoHnueckue
konebanus. [lepuon, yactora,
aMITuTyaa u paza kojaeoaHui.
[IpyXKMHHBIN MasATHUK.
MaremaTrueCcKkui MassTHUK.
YpaBHEHHE TAPMOHUYECKHAX
konebanuii. [IpeBparnienue sHepruu
MIPU TAPMOHUYECKUX KOJCOAHUSX.
KonebarenbHbIil KOHTYP.
CBOOOTHBIE AIEKTPOMATHUTHBIC
KOJIeOaHMs B UI€AIbHOM
K0J1e0aTeTbHOM KOHTYpe. AHAIOTHS
MEXIY MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKoH
COXpaHEHUs YHEPTUHU B UJI€aTHHOM
KOJIE0ATEIbHOM KOHTYPE.
[IpencraBneHue o 3aTyXarMUX
KoJie0aHusX. BeIHYK/IeHHbBIE
MEeXaHUUYECKHe KoJieOaHusl.
Pe3onanc. BeiHyX/1€HHBIE
AIIEKTPOMArHUTHBIE KOJIEOAHUSI.
[IepemeHHBIN TOK.
CunycouanbHbli TEPEMEHHBIN TOK.

Uccnenosanue napameTpos
KOJIe0aTeIbHOM CUCTEMBI — [IEPUO/IA,
YaCTOThI, aMIUIUTY]IbI U (ha3bl
Kosie0aHul (MPY>KUHHBIA W/WIH
MaTEMaTUYECKUN MASTHHUK).
HaGnronenue 3aryxaronmx KoieOaHui.
NccnenoBanue CBONCTB BBIHY K ACHHBIX
KoJIeOaHu M.

Habnronenue pezonanca.

[IpoBeneHue s3xciepuMeHTa:
UCCJIEeI0BAHKE 3aBUCUMOCTH Nepruoa
MaJibIX KOJIeOaHUM Ipy3a Ha HUTU

OT JIMHBI HUTH U MACCHI TPy3a;
UCCJIeIOBAaHNE MIEPEMEHHOI0 TOKA

B LIEIIN U3 [TOCJIEI0BATEIBHO
COCIMHEHHBIX KOHACHCATOPa, KaTYIITKA
U pe3ucTopa.

Ornenka aOCOJIIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEpPEeHNN (PU3NUECKUX
BEJIMYMH.

OOBsicCHeHHE TPUHIIMIIOB JEHCTBUS U
YCJIOBHI 0€30MMacHOro MPUMEHEHUS
AIEKTPUYECKOr0 3BOHKA, T€HEpaTopa
MIEPEMEHHOTO TOKA, JIMHUU
ANIEKTponepeaay.

Pemenue pacu€THbIX 3a71a4 € SIBHO
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MOoOHOCTE TEPEMEHHOTO TOKA.
AMIIIUTYTHOE U IENCTBYIOIIEE

3HA4YCHUC CHUJIbI TOKA 1 HAIIPAKCHU .

Tpanchopmarop. [IpousBoactso,
nepeaaya u norpedieHue
AIEKTPUYECKON IHEPTUU.
DKOJIOTUYECKUE PUCKU

IIpH IIPOU3BOJACTBC JJICKTPOSHCPI'UH.

KynbTypa ucnonb3oBanus
AJIEKTPOIHEPTUH B ITIOBCEIHEBHOMN
YKUA3HU.

TexHuueckne yCcTpoucTBa u
MIPAKTUYECKOE TPUMEHECHUE:
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKA, JINHUU
AJIEKTpoIIepeaayd

3aTaHHOM (PU3UUECKOI MOJICIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, ONKCHIBAIOIINX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KOJIeOaHMUsI.

Onucanve MEXaHUYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJTMYMH: TIEPUOJ] ¥ 9aCTOTa
KoJie0aHuii, aMruinTyia u (paza
KosIe0aHMiA, 3aps]l U CUJIa TOKa

B TapMOHHMYECKHX JIEKTPOMArHUTHBIX
KOJICOaHMSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha N3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITHCHIBAIOIIINE
MEXaHUYECKHUE U AJICKTPOMATrHUTHBIE
KosieOaHusl.

PaboTa B rpynmax npu riiaHUpOBaHUH,
IIPOBEJICHUU U UHTEPIPETALUN
PE3yIBTATOB OIBITOB, U aHATN3E
JIOTIOJTHUTENIbHBIX UICTOYHUKOB
HMH(pOpMaIUK MO TEME

2.2

Mexanunueckue u
3JIEKTPOMATHUTHBIE
BOJTHBI

MexaHundeckue BOIHbI, YCIOBUS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacCIpOCTPAHEHUS U
JuiiHa BOJIHBL. [Tonepeunsie n

Nzydenne oO6pa3zoBaHUs U
pactpocTpaHEHUS TONIEPEUHBIX U
TIPOJIOJIBHBIX BOJIH.
HabGnronenue otpaxeHus
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IIPOJOJIbHBIE BOJIHBI.
WUnTtepdepenius u audpaxuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. ' poMKOCTB
3ByKa. Bricota Tona. TemOp 3ByKa.
DNeKTpOMarHUTHHIE BOJIHBI.
YcnoBus u3nydeHus
AIIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OopueHTalus BEKTopoB E, B,

V B 3JIEKTPOMAarHUTHOU BOJIHE.
CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH:
OTpa)kK€Hue, IPEIOMIICHHUE,
noJisipu3anus, 1M pakius,
unTepdpepenHius. CKopoctb
IIEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMAarHUTHBIX BOJIH.
[TpumeHeHue 31eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paInOCBA3H U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHHE
OKPY>KarOLIEU CPEIbI.

TexHndeckue yCcTpoucTsa u
PAKTUYECKOE IPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TNarHOCTHKA

B TEXHHUKE U MEIULIMHE, pajiap,

Y IpeJIOMJICHUsI, UHTEP(DEPEHIINU U
TudpaKIuy MEXaHUYECKUX BOJIH.
HaGnronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTHI TOHA C AMILUIATYJION U
JacTOTOM KOJIeOaHu, 3BYKOBOTO
pe30HaHca.

HccnenoBanue CBOWCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE,
IPEJIOMIICHUE, MOJIIpU3aLus,

I pakiys, UHTepPepeHIus.
N3yuenue ycioBuil U3Iy4eHUS
3JIEKTPOMArHUTHBIX BOJIH, B3AUMHOM
OpuEeHTauu BeKTopoB E, B,

V B 3JICKTPOMAarHUTHOM BOJIHE.
N3ydenne npuMeHeHns
3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

OObsiCHEHUE TTPUHITUTIOB JIEHCTBUS U
YCJIOBHI 0€30MacHOro MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YABTPAa3BYKOBOW TUATHOCTUKU

B TEXHUKE U MEJULIMHE, pajapa,
paguonpuéMHUKa, TEJIEBU30PA,
anTeHHbl, Tenedona, CBY-neun.
Pemenne pacu€THBIX M KAUECTBEHHBIX
3a/1a4 C OMOPOU HAa U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
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pPaIuONPUEMHHUK, TEIEBU30D,
aHTeHHa, Tesnieon, CBU-neupb

pacrpocTpaHEeHUE MEXaHUYECKHUX U
AJIEKTPOMArHUTHBIX BOJIH.
Ncnonb3oBanre nHPOPMaIIMOHHBIX
TEXHOJIOTHUM JIJISl IOUCKA,
CTPYKTYpPHUPOBAaHUS, HHTEPIPETALINU U
npeJicTaBieHrs nHpopmanuu

IIPH TIOITOTOBKE COOOIIECHUI

00 UCTI0IB30BaHUU DIIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYyacTtue B TUCKyCCUH

00 3JIEKTPOMArHUTHOM 3arps3HEHUT
OKPYXKaroIIEn CPeIbl.

Paborta B rpynnax nmpu rjiaHupOBaHUH,
IPOBEAECHUN U UHTEPIIPETALINU
PE3yJIbTaTOB OIBITOB U aHAJIU3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
MH(pOpMaIUu MO TeMe

2.3

Onruka

10

['eomeTprueckas OnTuka.
[IpssMONIMHENTHOE pacpPOCTPAHEHUE
CBETA B OJHOPOJHOM cpene. JIyu
cBeTa. To4YeuHbI UCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceta. [loctpoenue
M300paKEeHUI B ITIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHbI
npeoMIIeHHS cBeTa. AOCOTIOTHBIN
nokaszarens npenomienus. [TonHoe

N3ydenue sSBIECHHS TIOJHOTO
BHYTPEHHETO OTPaKEHUs, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue mojiesieit MUKpPOCKOTIA,
TEJECKONa.

ITonydenue ciekTpa ¢ MOMOIIBIO
MPU3MBI U TUPPAKIUOHHON PEIIETKH.
N3mepenne nokasaresns npeaoMIeHUs
CTEKJIA.

WccnenoBanne CBONCTB M300paskeHUN
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BHYTPEHHEE OTPaXKEHUE.
[IpenenpHbIN yro MoJIHOTO
BHYTPEHHETO OTPaKCHHUSI.
HMucniepcus cBeta. CiioXHBIN cOCTaB
oenoro cBeta. L[Ber.

Cobuparolire 1 pacceuBaroIIne
nuH3bl. ToHkas nuH3a. DOKyCcHOE
pPacCTOSIHUE U ONITHYECKas CHUJIa
TOHKOW JIMH3BI. [TocTpoeHne
U300pakeHMid B COOUPAIOIINX U
paccenBaroIKX JInH3ax. Popmyia
TOHKOM JIMH3bI. Y BEJIMUCHUE,
JABAEMOE JINH30M.

[Ipenesnsl npUMEHUMOCTH
F€OMETPUYECKON OITHUKH.
Bomnosas ontuka. MaTepdepenus
cBera. KorepeHTHbIE HCTOYHUKM.

VY caoBus HaOMIOAEHUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTEpHEPEHITMOHHON KapTUHE

OT IBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. AudppakumoHHas
pemérka. Y clIoBre HAOIIOISHUS
[JIaBHBIX MAKCUMYMOB IIPH MaJICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU()PaKIIMOHHYIO PEIIETKY .

B JIMH3aX.
OOBsicCHeHHE TPUHIUIIOB JICUCTBUS U
yCJIOBUI 0€30MaCHOTO MPUMEHEHUS
OYKOB, JIynbl, oTOaNIapara,
IIPOEKI[MOHHOIO aIiapara,
MHUKPOCKOIIa, TEJIECKOMa, BOJIOKOHHON
ONTHUKH, TUPPAKIUOHHON PEIIETKH,
HOJISIPOU/IA.

Pemenue pacu€THpIX 3a1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyII TEOMETPUUYECKON ONTHKH.
[TocTpoenue u onrcanue n3o00paxxeHus,
CO3aBaE€MOT0 IUIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenos
MIPUMEHUMOCTHU F€OMETPUUECKON
ONTHKHU.

Pacno3naBanue pusndeckux sBICHUN
B OIBITAX M OKPY’KAIOLIEH KU3HU:
NPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTpakKEHUE, MPEJIOMIICHUE,
uHTephepeHus, TMPpaKuus u
MOJIApU3AIIMS CBETA, IUCTIEPCUs CBETA.
N3ydenue ycinoBuit HaOI0ICHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEp(EPEHIIMOHHOI KapTHUHE
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[lonspuzanus ceera.

TexHuueckue yCcTponcTsa u
MIPAKTUUYECKOE MPUMEHECHUE:

OuKH, JTyna, poroannapar,
MIPOEKIIMOHHBIN aImapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPaAKIIMOHHAS PEIIETKA,
MOJISIPOU T

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HUCTOYHHUKOB.

VYcnoBue HaOIIOACHUS TTIaBHBIX
MaKCHUMYMOB TP TIaJICHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha TU()PaKIIMOHHYIO PEIIETKY .
AHanu3 ONTUYECKUX SIBICHUN

C MCIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJTUHEHHOTO PacCIPOCTPAHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
OnucaHve ONTUYECKUX SBJICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3bI

Hroro o pasgeny

24

Pa3znen 3. OcHOBBI ClIEIIHAJIbHOM TeOPUH OTHOCUTEIbHOCTH (1as1ee — CTO)

3.1

OCHOBBI CcIIEIATILHON
TEOPUHU
OTHOCHUTEJILHOCTHA

4

['panuLbl MPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
[Toctynartsl cienquanibHON TEOPUU
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTH
MO/TyJIsl CKOPOCTH CBETa B BAKyyME,
MIPUHITUIT OTHOCUTEIBHOCTH
OWHIITEHHA.

OTHOCHUTEIHLHOCTD
OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHHU U COKPAIIECHUE JIJTUHBI.

Pemenne xauecTBEHHBIX 33124

C OMOPOM HA U3YYEHHBIE MOCTYIAThI
CTO.

Ucnonb3oBanue nHGOPMAITUOHHBIX
TEXHOJIOTHH JJIS IOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPHPETALIUU U
IpeACTaBICHHUS HHOOPMALIMH IPH
MOATOTOBKE COOOIIEHUM O TpaHUIaX
MIPUMEHUMOCTH KJIACCUYECKOU
MexaHnuku 1 ocHoBax CTO

51



denepanpHas padoydas nporpamma | @usnka. 10—-11 kinaccel (0a30BbIN YPOBEHbD )

DHEPrust U UMITYJIbC
PENSATUBUCTCKON YACTHUIIBI.
CBs13b MaccChl C SHEPTUEH U
HUMITYJIbCOM PEIIITUBUCTCKOM
YaCTHUIIBI. DHEPTHUS TTOKOSI

Hroro no pazneny

Pa3znen 4. KBanToBas pu3uka

4.1

DIeMEHTHI KBAHTOBOU
OIITUKHA

®otonsl. Popmyina [1nanka cesa3u
9Hepruu (POTOHA C €r0 YaCTOTOH.
DHeprus ¥ UMIyJibc HoToHa.
OTKpbITHE U UCCIETOBAHUE
dotorpdexra. OnbITh

A.T". CroneroBa. 3aKOHBI
dotorpdekra. YpaBHeHuE
OuHmTenHa s Gotodddexra.

«Kpacnas rpanuiia» ¢potodrddexra.

JaBnenue cBera. OMNbITHI

I1.H. JIeOenena.

XHUMMYECKOE NCHCTBUE CBETA.
TexHuyeckue ycTponucTa u
MPaAKTUUYECKOE MTPUMEHECHHUE:
dboTo351eMeHT, (hOTOTATUHK,
CoJIHEeYHas OaTapesi, CBeTOAHO]

Ha6mronenue hotorddexra

Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.
HccnenoBanue 3aKOHOB BHEIITHETO
dboTtorddexra.

OOBsicCHEHHE OCHOBHBIX TTPUHITUTIOB
JNEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: PoTosaeMeHT, (OTONaTUUK,
COJIHEUHas O6atapesi, CBeTOAUO; U
YCJIOBHM MX 0€30MaCHOTO MPUMEHEHUS
B MPAKTUYECKOW KU3HMU.

Pemenune pacu€rHbix 3a71a4 ¢ IBHO
3aIaHHON (PM3UYECKON MOJIEIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyJ1 KBAaHTOBOM ONTHUKH.
Pemenue kauecTBEHHBIX 3a70a4

C ONIOPOM Ha U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTU KBAaHTOBOW ONTHUKH.
PacnioznaBanue Gu3ndecKux SBICHUN

B YUEOHBIX OIBITAX:
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(poToanexkTpuueckuii 3hPexT, CBeToBOE
JIaBJICHUE.

Onucanue U3y4yeHHbIX KBAHTOBBIX
SIBJIICHUW U TIPOLIECCOB

C MCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, IJTUHA BOJIHBI U 4aCTOTAa CBETA,
SHEPrus U UMIYJIbC POTOHA

4.2

Crpoenue aToma

Mogens aroma Tomcona. OnbIThI
Pezepdopna no paccesinuto
a-yactul. [ Inanerapnas mozaenn
aroma. [loctynatel bopa.
W3nydenne u noriomieHne GoToHOB
IIPU NIEPEXOJIE ATOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyrou. Buzas
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH
aToma BOJOpOJa.

BosnHoBbIE CBOMCTBA YaCcTULl. BOJIHBI
ne bponnsa. KopnyckymnsipHo-
BOJIHOBOM AyaJu3M.

CHIOHTAaHHOE U BBIHYKIEHHOE
W3JIyYEHHUE.

TexHuueckue ycTpoucTBa 1
MPAKTUYECKOE TPUMEHECHHUE:!
CHEKTPAJIbHBIA aHAJIA3
(CIEKTPOCKOIT), JI1a3ep, KBAHTOBBIM
KOMIIBIOTED

N3yuenune monenu onsita Pezepdopra.
[IpoBeneHune sxcnepumMeHTa

10 HAOIIOJICHUIO TMHEWYaTOro CIeKTpa.
Ornenka aOCOIOTHBIX U OTHOCHTEIIHbHBIX
MOTPEITHOCTEN U3MEPEHUIN (PU3NIECKUX
BCJIUYHH.

N3yuenue monenu atoma: ToMCoOHa,
IJIAHETapHOM MOJIEJIM aTOMa, MOJIEITN
atoma bopa.

N3ydenue criekTpa ypoBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
MIPUHIUIIOB AEHUCTBUS U YCIIOBUUI
0€301acHOr0 MPUMEHEHUS
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOIO
KOMITbIOTEPA.

Pemenne kauecTBEHHBIX 33124

C ONOPOM HA U3YUCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE
sBJIeHUS 110 Teme «CTpoeHue aTroma.
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Pacno3naBanue puznueckux sBICHUN
B y4€OHBIX ONBITaX: BOSHUKHOBEHUE
JIMHEWYATOTO CIIEKTPa U3JTyUEHUS.
AHaJIi3 KBAaHTOBBIX MPOLIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM
nocryjnaros bopa

4.3

ATOMHOE S7pO

OKCIIEpUMEHTBHI, JOKA3bIBAIOIIINE
CII0)KHOCTh CTPOCHHUSA AIPA.
OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
ONPEJEIEHUIO COCTaBa
PaZiOaKTUBHOTO U3JTyUYECHMUS.
CaoticTBa anb(a-, 6era-,
raMma-u3inydeHus. Brnusaue
PaZ0aKTUBHOCTH Ha KUBBIE
OpTraHU3MBI.

OTKpBITHE IPOTOHA U HEUTPOHA.
Hyxknonnas monens siapa
[eiizenOepra-lBaneHko.

3apsz saapa. MaccoBoe YuCIIo spa.

N30tomBL.
Anbda-pacnaj. IIEKTPOHHBIN U

MTO3UTPOHHBIN OeTa-pacmas. ["Tamma-
U3ITyYeHHE. 3aKOH PaIMOAKTHBHOTO

pacliaaa.

DHeprus CBsI3U HyKJIOHOB B Si/Ipe.
SnepHbIe CUIIBI.

N3ydenune sKCnepuMeHTOB,
JOKa3bIBAOIINX CIIOKHOCTb CTPOEHUS
aTOMHOTO s1/1pa.

HccnenoBanne TpeKOB YacTHUIL

(o roToBBIM oTOorpadusam).
N3ydenue siepHbIX CUIL, SAEPHBIX
pEaKUMil CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydenune HyKJIOHHOW MOJIENH sapa
I'eiizenOepra-lBaneHko.

OObsicHEHUE yCTpPOICTBA U
MIPUMEHEHUS I03UMETPA, KaMEPbI
BuiibcoHa, SiA€pHOTo peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha [1OJIyYEHHBIE 3HaHUs, B T.4. O 3apsje
Y MacCOBOM YHCJIE sIpa.
PacnioznaBanue Gpu3HUEeCKUX SBICHHIM
B y4€OHBIX ONBITAX U B OKPY>KaIOIIEH
YKU3HU: €CTECTBEHHAS U HCKYCCTBEHHAS
PaMOaKTUBHOCTD.
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Hedekt macchl spa.

S nepHble peakuuu. Jlenenue u
CUHTE3 S1ED.

Snepnslii peaktop. TepmosepHbIT
cunTtes. [Ipobaembl U mepcneKTUBbI
SIIEPHON DHEPIETUKH.
DKOJIOTUYECKHUE ACTIEKTHI IEPHOMN
HHEPreTUKH.

DneMeHTapHble YacTUIbl. OTKpBITHE
MO3UTPOHA.

Meronasl HaOMOACHUS U
perucTpanuu 3J1eMEHTapHBIX
YacCTHULL.

DyHIaMEHTAJIbHbBIE
B3auMoaencTBusA. EMMHCTBO
(bu3nYecKoil KapTUHBI MUPA.
TexHuueckune yCcTponcTsa u
IIPAKTUYECKOE TPUMEHEHHUE:
NO3UMETp, KaMepa BusnbcoHa,
SJIEpHBIN peaKTop, aToMHasi bomMba

Onucanue KBaHTOBBIX SIBIICHUM U
IPOLIECCOB C UCITOJIb30BAHUEM
(bU3UYECKUX BEJIMUUH: TIEPUO/T
MoJIypacnajia, SHEPTUs CBA3U ATOMHBIX
anep, 1eeKT Macchl gjpa.

AHanu3 IpoIecCoB U SIBJICHUM

C MCIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHHSI MaCCOBOI0 YHCIIA,
nocryiarsl bopa, 3akoH
PaJIMOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrioro croja
«DyHIaMEHTaJIbHbIE B3aUMOICUCTBUSL.
EnuncTBO Quznueckoif KapTUHBI
MHUPaY.

Hcnonb3zoBanne HHPOPMaLMOHHBIX
TEXHOJIOTHUM JIJIS1 IOMCKA,
CTPYKTYpPHUPOBaHUS, UHTEPIIPETALUH U
MpeacTaBIeHNs] HHPOPMAINH TPU
MOJITOTOBKE COOOIIEHUH O MPUMEHEHUU
3aKOHOB KBAaHTOBOU (PU3HKU B TEXHUKE
Y TEXHOJIOTHUSAX, IKOJIOTUUECKUX
aCIIeKTax sIEPHOM YHEPTETUKH

Hroro no pazgeny

15
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Pa3znes 5. DiieMeHTbI ACTPOHOMHUU U ACTPOPU3UKH

5.1 | DimeMeHTHI
aCTPOHOMUU U
acTpo(U3UKH

7

DTarbl pa3BUTHS ACTPOHOMUM.
[TpuknagHOE M MUPOBO33PEHUECKOE
3HAYCHHUE aCTPOHOMHMH.

Bup 3Bé3mnoro neba. Co3e3nusd,
SIpKHE 3BE3/IBI, TUIAHETHI, UX
BHUINMOE JBIKEHHE.

ConHeuHast cucrema.

Comnaie. CosHeUHAasT aKTHBHOCTb.

Hctounuk snepruu CoHIA U 3BE3I.

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CTEKTpaIbHbIN KJIACC —
CBETHUMOCTBY». 3BE3/IBI IJIaBHOM
MTOCJICIOBATEILHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTbY JIJIS 3BE3]T
IJIaBHOM TI0CJICIOBATCIBHOCTH.
BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS

0 IIPOUCXOXKJICHUH U IBOJIOIUN
CouHiia 1 3BE€3/1. JTanbl )KU3HU
3BE3/I.

Mneunsiii [1yts — Hama ['anakTuka.
ITonoxxenue u nBmxenne CoaHIla

B 'amaktuke. TUIBI raJaKTHK.
PanguoramakTvku u KBazapshl.
UYEpHbie AbIPHI B A/1paxX TATAKTHUK.

IToaroroBka cooOmieHmit 00 Tamnax
pPa3BUTHSI ACTPOHOMUH, O TPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUHU
ACTPOHOMMH, O METOJAX MOTYyUYECHUS
HAay4YHBIX ACTPOHOMHYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUM.

N3yyeHne coBpeMEeHHBIX
MPEACTAaBICHUHN O IPOUCXOXKICHUU U
sBosrroriu CoJTHITa U 3BE3.
N3yyeHne TUIIOB rajlakTUK,
paauoragakTUK U KBa3apos.
N3ydenue nBuxkeHUss HEOECHBIX Te,
ABOJIIOIMY 3BE311 U Beenennou,
IIPOLIECCOB, MPOUCXOIAIINX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAX,

B MEKTATAKTUYECKOU CPENE,
MacITabHON CTPYKTYphl BceneHHOIH.
OOmbsicHeHue pacmmpenus BeeneHnoi
Ha OCHOBE 3aKoHa Xa0o0a.
IToaroroBka K 006CYKIEHHUIO
HEpENIEHHBIX TPOOJIEM ACTPOHOMHUH.
[TpoBenenue HabMOACHU
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH TS OIPEIETICHUS
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Bcenennas. Pacouupenue
Bcenennoii. 3akon Xa0o6a.
Paz6eranue ranaktuk. Teopus
bonpmoro B3peiBa. PennkroBoe
U3ITy4YCHHE.

Macmrabnast cTpyKTypa
Bcenennoii. MeraranakTuka.
Hepeménnble npoOiembl

M0JIOKEHUST HEOECHBIX O0OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usa CeBepHOro noiymapus

U SpKUE 3BE3/BL.

[IpoBeneHne HAOIIOICHUM B TEJIECKOT
Jlynsl, mumaner, Mneunoro Ilyrn.
VYyacTue B IUCKYCCHUH O HEPEUIEHHBIX
npoOJieMax acCTpOHOMUU

aCTpPOHOMHU
Hroro no pazgeny 7
Pa3znen 6. O0001Iat011IE€ IOBTOPEHHE
6.1 | OGoObaroiee 4 O060011eHne 1 cucremMaTu3anus VYyacTue B AUCKYCCUU O poJid (PU3UKU
MIOBTOPEHUE COJIepKaHus Pa3iesioB Kypca Y aCTPOHOMUU B Pa3NUYHBIX chepax

«Mexanuka», «MonekyispHas
bu3MKa U TEPMOJUHAMUKAY,
«InextpoauHamukay, «Komnebanus
Y BOJIHBDY, «OCHOBBI CIIEIUATBHON
TEOPUU OTHOCUTEIBHOCTH,
«KBanroBas puszuka», « JIeMEeHTbI
aACTPOHOMUH U aCTPOPUZUKIY.
Ponb ¢usuku u actpoHOMUH B
PKOHOMHYECKOM, TEXHOJIOTNUYECKOM,
COIMAIBHON U ATUYECKOM cepax
JEATENbHOCTH YEJIOBEKA, POJIb U
MECTO (PU3UKHU U aCTPOHOMUU

B COBPEMEHHOW HAYYHOU KapTUHE
MHpa, 3HAYECHHE OINCATEIbHOM,

JIeSITEILHOCTH YeJIOBEKA.
ITonroroBka cooOIIEHNH O MECTe
(bu3uYeCKOl KapTUHBI MUPA B PATY
COBPEMEHHBIX MPEICTABICHUM

O IpUPOJE.

Brinmonnenne yueOHbIX 3ajaHUM,
JEMOHCTPHUPYIOLIUX OCBOCHUE
OCHOBHBIX MOHSTUH, (PU3NUECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccoB
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CUCTEMATU3HUPYIOLIEH,
OOBSACHUTENHHON U
MIPOTHOCTUYECKOMN (yHKITUI
bu3rYecKoil TeOpHUH, poJib
buznueckoit Teopun B
dbopMHUpOBaHUU MPECTABICHUIN
0 pU3HUECKON KapTUHE MUPA, MECTO
(bu3nYecKoil KapTUHBI MUpPa

B 00I1IEM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJICTABICHHUM O IPUPOJIE

Wroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB 11O ITPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
n/n Tema ypoka Bceero Kontpoabnbie — IlpakTuyeckue H3Y4YeHH S oOpa3oBaTe/ibHbIE
padoThI padoThI pecype
dwuzuka — HayKa 0 IpUpo/Ie. Bu6morexa LIOK
HayHHble MCTOAEI MO3HAHHS ! 0 0 04.09.2024  https://m.edsoo.ru/ff0c32e2
OKpY’KaroIIero Mupa
Pounb 1 mecTo Gusuku B
(hOpMUPOBaHUN COBPEMEHHOM 1 0 0 bubnmnorexa [JOK
Hay4yHOW KapTHUHBI MUDA, B 05.09.2024  https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH JeITeTLHOCTH JIFOIeH
MexaHnueckoe JBUKEHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 0 0 bu6mmorexa [IOK
nekenus. [lepemerienue, CKOpoOCTb, 11.09.2024  https://m.edsoo.ru/ff0c3508
YCKOpEHHe
PaBHOMeEpHOE npsIMOJIMHEHOE 1 0 0 bubnmoreka [JOK
NIBIDKEHUE 12.09.2024  https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIIMHENHOE 1 0 0 bubnuoreka IIOK
NIBIOKEHUE 18.09.2024  https://m.edsoo.ru/ff0c372¢
CBoOoaHoe najieHne. Y CKopeHue 1 0 0 bu6mmoteka [{OK
CBOOOHOTO MaICHHS 19.09.2024  https://m.edsoo.ru/ff0c39cc
Kpuponuneiinoe nBuxeHue. Bubsmorexa LIOK
JIBIDKEHHE MATEPHAIIBHOM TOUKH 110 1 0 0 25.09.2024  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpunanmn otHOcuTenbHOCTH ["anumes. BuGmorexa LIOK
HuepuuaibHble CHCTEMBI OTCUETA. 1 0 0 26.09.2024  https://m.edsoo.ru/ffOc3be8
Ilepssiii 3akoH HproToHA o T '
Macca tena. Cuna. [Tpunnumn 1 0 0 bubnnorexa LIOK

https://m.edsoo.ru/ffOc3be8
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CYTEPIIO3HINH CHII. BTOpoii 3akoH 02.10.2024
HproToHa 17151 MarepraibHOM TOYKHU
10 Tpernii 3akoH HproToHA 11151 0 0 bub6nuoreka [IOK
MAaTEpPUAIBHBIX TOYEK 03.10.2024  https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TsaroteHus. Cuna
11 TSKECTH. HCII)DBaSI KOCMHYECKast 0 0 bubmmorera [IOK
09.10.2024  https://m.edsoo.ru/ff0c3d00
CKOpPOCTb
Cuna ynpyroctu. 3akoH ['yka. Bec
Tena
12 0 0 bubnmoreka [JOK
Cuna tpenus. Koaddunuent tpenus. 10.10.2024  https://m.edsoo.ru/ffOc3e18
Cuna conpoTUBJICHHS IPU IBUKEHUU
TeJa B KUIAKOCTH WIIH ra3e
[IpodopueHnTanmonHoOE 3aHATHE
13 «I'P}pg)(bgccm HI-JI'IOBI_Ia. DddexkTruBHBIC 0 0 bubmorexa LOK
16.10.2024  https://m.edsoo.ru/ffOc3f76
TEXHHUKH TUIABAHUSD)
[ToctynaTensHoe U BpamareabHOe
14 JBUKEHHE a0COIIOTHO TBEPAOrO Tela. 0 0 bubnmnoreka [JOK
MowmenT cuibl. [lnedo cunbl. YcnoBus 17.10.2024  https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO TEIA
NMnynsc MmaTepuabHON TOYKH,
CUCTEMBI MaTEpUATBHBIX TOYCK.
Nmmynbe cuitbl. 3aK0H COXpaHEHUS
5 UMITyNIbCa. PeakTHBHOE MBUKEHHE . . BuGmoreka LIOK
23.10.2024  https://m.edsoo.ru/ff0c43d6
PaGoTta 1 MOIITHOCTH CHUIIBIL.
Kunernueckas sHeprus
MaTepHuaabHOi ToukH. Teopema 00
M3MEHEHUU KHHETUYECKOW HHEPTUU
[IpodopuenTaninoHHOE 3aHATHE
16 «®Du3KKa 1oueTa peakTUBHOTO 0 0 bu6muoreka [IOK
camoitera. OcobeHHOCTH PaOOTHI 24.10.2024  https://m.edsoo.ru/ff0c4502

IIUJI0TOB»
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IToTeHnnanbHast SHEPTHUS.
[ToTreHumanbHas YHEPTUS YIPYTO
ne(popMUPOBaHHON MPY>KUHBI.
[ToTeHunanbHas 3Heprus Tena BOIU3u
ITOBEPXHOCTU 3eMJIIU
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30.10.2024

but6mmoreka [{OK
https://m.edsoo.ru/ffOc461a

18

19

20

21

[ToTeHnuanbHBIE M HEMOTEHIIMATILHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUU

Jlaboparopnas pabota
«HccnemoBanue CBsi3u pabOThI CHIIBI C
H3MEHEHHUEM MEeXaHUIEeCKOI OHCPIrUuun
Tella Ha MPUMEPE PACTSIKEHHUS
PE3UHOBOTO KI'yTa

Konrponbnas padora o Teme
«Kunematuka. /{uaamuka. 3aKOHBI
COXPAHCHUS B MEXAHHKE)

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Anddysus

31.10.2024

13.11.2024

14.11.2024

20.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHS YaCTHUII BEIESCTBRA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEN
1 TBEPJIBIX TEI

Macca monekyn. KonuuectBo
BemiectBa. [locTositHHas ABoraapo
TemnoBoe paBHOBecue. TemnepaTypa
u e€ uamepenue. lllkana remneparyp
Lenscus

[IpodopuenTanioHHOE 3aHATHE
«IIpodeccust nzonupoBumkK. Criocoob!

21.11.2024

27.11.2024

28.11.2024
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YTCIUICHHA O0Ma»

denepanpHas padoyas nporpamma | @usnka. 10—11 kinaccel (0a30BbIN YPOBEHbD )

WUneanpueriii raz B MKT. OcHoBHOE

bu6mmorexa [IOK

25 ypaBHeHue MKT 0 0 04.12.2024  https://m.edsoo.ru/ffOc4fde
AOcooTHas TeMIleparypa Kak Mepa

26 CpeHEe KUHETUYECKON SHEPruu 0 0 bubnmoreka [JOK
JBUKEHMSI MOJIEKYJI. Y paBHEHUE 05.12.2024  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

27 3akoH JlanbToHa. I'a30BbIe 3aKOHBI 0 0 11.12.2024
JlaGoparopHas pabota

28 «HMccnenoBanue 3aBUCUMOCTH MEXAY 0 1
IapaMeTpamMu COCTOSIHUS 12.12.2024
pa3peKeHHOro raza»

29 N3onporieccrl B uaeanbHOM ra3e u ux 0 0 bubmuoreka [JOK
rpaduuecKoe npecTaBIeHuE 18.12.2024  https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprus
TEPMOJINHAMHYECKON CUCTEMBI U

30 crnioco0Obl e€ n3menenus. Konndectro 0 0 bubmuoreka [{IOK
TEIJIOTHl U paboTa. BHyTpeHHS s 19.12.2024  https://m.edsoo.ru/ff0c5952
SHEPIUsi OJHOATOMHOTO U/1€aTbHOTO
raza
Bunael reruionepenaun

JIbHAs TETJIOEMKOCTD B TBA.
31 E(I)[Jjnqecmoe Tegionicnpn o 0 0 bubmaorexa LIOK
. 25.12.2024  https://m.edsoo.ru/ff0c5c36
Terutonepenade. AnuadbaTHbIN
nporiecc

32 [IpodopuenranmonHoe 3aHsATHE 0 0 bu6muoreka [{IOK
«9¢heKTUBHOE OTOTIICHUE T0May 26.12.2024  https://m.edsoo.ru/ff0c5c36

33 IlepBslii 3aKOH TEPMOAMHAMUKH U €TI0 0 0 bu6muorexa [IOK
IIPUMEHEHHE K N30IpoLeccam 09.01.2025  https://m.edsoo.ru/ff0c5efc

34 HeoGpaTumocTs mporeccoB B 0 0 bubnmnorexa [JOK
npupoje. Bropoii 3akoH 15.01.2025  https://m.edsoo.ru/ff0c6230
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TCPMOIUHAMHUKHA
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[Tpunmun aevicteus u KIIJ Tenmooi

bu6mmorexa [IOK

3 MaIlIUHbI 16.01.2025  https://m.edsoo.ru/ffOc600a
36 Huxkn Kapuo u ero KITJ{ 29 01.2025
37 DKOoJ0ru4ecKue mpooIeMbl
TEIJIOOHEPTETUKU 23.01.2025
38 O6o6matomuit ypok « MonekyspHas bu6muoreka [{IOK
¢uzuka. OCHOBBI TEPMOTUHAMUKID) 29.01.2025  https://m.edsoo.ru/ff0c6938
K
39 «IS/II;T;LiHIJ,II:Ia};E;{a(S(;IEH?; Tg\gle{OBH Bubmorexa ITOK
yIp ’ 30.01.2025  https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMHUKI
40 [TapooGpazoBanre U KOHIEHCAITHS. bu6nuoreka [JOK
Wcnapenue u kunexnue 05.02.2025  https://m.edsoo.ru/ff0c63b6
A
| e e Busorea 101
nap Ayxa. - 06.02.2025  https://m.edsoo.ru/ff0c64d8
Trépnoe Teno. Kpucrannuueckue u
LA
2 enoers epmeranion, K buGanorera LIOK
P AR 12.02.2025  https://m.edsoo.ru/ff0c65f0
Kkpuctajibl. CoBpeMEHHbIE
MaTepuaibl
I1 .
43 Viemwmas rennora nnamnciis BuGiorera LIOK
A ' 13.02.2025  https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHEHHE TEIJIOBOTO OaaHca bubnnorexa LIOK
19.02.2025  https://m.edsoo.ru/ff0c6820
o | e S Busmorea 101
PAA. A P 20.02.2025  https://m.edsoo.ru/ffOc6bcc
3apsioB
16 IIpoBOHMKY, TUANEKTPUKH U bu6mmoreka [IOK
MTOJTYTIPOBOJTHUKH. 3aKOH COXPaHECHHS 26.02.2025  https://m.edsoo.ru/ffOc6bcc
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QJICKTPHUYCCKOI'O 3apsaaa
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47

48

49

B3aumoneiicTBue 3apsioB. 3akoH
Kynona. To4euHBIN 2JIEKTPUYECKUI
3apsi

Hanpsk€HHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX TTosieH. JInauun
HaNpsHKEHHOCTU

Pabora cuit 3eKTpoCTaTuIecKoro
noist. [Torennuan. PasHocTh
IMOTCHIINAIOB

27.02.2025

04.03.2025

05.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6ced

bubnmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATHUYCCKOM II0JIC.
I{I/IBHGKTPI/I‘-ICCKBJI IMPOHUITACMOCTH

11.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

51

52

53

OnekrpoémkocTs. KonaeHncatop

DNeKTPOEMKOCTD TIIIOCKOTO
KOHJEHCATOpa. DHEPTHUs 3apPsHKEHHOTO
KOHJIeHCaTopa

JlabopaTtopHast pabota "N3mepenne
ANEKTPOEMKOCTH KOHJEeHcaTopa"

12.03.2025

18.03.2025

19.03.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bubnmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

55

56

[TpuHIMD neiCTBHUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAILHOTO
ammapara, CTpyHHOTo puHTEepa.
DNeKTpoCTaTUUeCKas 3allnTa.
3a3eMiIeHHE 3JIEKTPOIPUOOPOB

DNEKTpUUYECKUN TOK, YCIIOBUS €T0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenmue.
Comporusnenne. 3akon Oma 11st
y4acTKa Lenu

HOCJ'IGI[OBaTeHBHOC, napaiCibHOC,

25.03.2025

26.03.2025

bubnmoreka [JOK
https://m.edsoo.ru/ff0c74f0
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57

58

59

60

CMEIIaHHOE COCTUHCHUE
MPOBOIHUKOB. JIaboparopHast paboTa
«3yueHne cMemaHHOro COeTMHEHUS
PE3UCTOPOBY

PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO
ToKa. 3akoH Jlxoyinsa-Jlenua

3akon Oma 115 MOTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne DJ1C ucToyHnKa ToKa U
€ro BHYTPEHHETO COMPOTHUBIICHUS»

DneKTpoHHAs! TPOBOIUMOCTH TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COTIPOTHUBJICHUS METAJIIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEeKTPUYECKUM TOK B BaKyyMe.
CBoMCTBA SJIEKTPOHHBIX TyYKOB

denepanpHas padoyas nporpamma | @usnka. 10—11 kinaccel (0a30BbIN YPOBEHbD )

08.04.2025

09.04.2025

15.04.2025

16.04.2025

22.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

61

62

63

[TomynpoBOTHUKY, HX COOCTBEHHAS U
IpUMECHast MPOBOIUMOCTh. CBOHCTBA
p—n-niepexoxa. [loxynpoBoIHUKOBBIE
npudOpbI

DEeKTpUUECKUil TOK B pacTBOPAxX U
pacriaBax 3JIeKTPOJIUTOB.
DNeKTpoIUTUYECKas TUCCOLHALIUS.
DNeKTpoIIn3

DJIEKTPUYECKUI TOK B razax.
CaMOCTOSITEIbHBIN U
HECaMOCTOSITENIbHBIA pa3psi.
Momnuus. [Inazma

23.04.2025

29.04.2025

30.04.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

64

DnexTpuyeckue mpudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE
npuMmenenue. [IpaBuna TeXHUKH
0e30macHOCTH

06.05.2025

but6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc
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65 O6o0maromuit ypok 1 0 0 bubnmnorexa [JOK
«INEKTPOIMHAMUKAY 07.05.2025  https://m.edsoo.ru/ff0c88be
KonTponbhas padoTa no teme

66 «nekrpocratuka. [loctosHHbIN 1 1 0 bubnmoreka [JOK
aneKTpudeckuit Tok. Toku B 13.05.2025  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cperax»

67 PesepBhbliil ypok. KonTponbsHas 1 0 0 bubnmoreka [JOK
pabota mo Teme "DIeKTpoaAHAMHKA" 14.05.2025  https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O000ma0muii ypok 1 0 0 bu6mmoreka [{IOK
no TemaMm 10 kiacca 20.05.2025  https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 3 3

ITPOTPAMME
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BHGKTpOMaFHHTHOﬁ HHOYKIOUN

11 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Hara undgposBbie
Tema ypoka Beero KonTpoabubie IIpakTuyeckue w3ydeHus 06PA30BATEBHBIE
padoThbI padoTbl pecype
[TocTosiHHBIE MAarHUTBHI U KX
B3aMMOJIccTBHE. MarHUTHOE MOJIE. 1 0 0 bu6mmorexa [JOK
BekTop MarHuTHON MHAYKIUH. 01.09.2024 @ https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarauTHoO€ 1oJie MPOBOJIHHUKA C
TokoM. OnbIT OpcTena. 1 0 0 bubnuorexa [JOK
B3anmMopeiicTBre TPOBOIHUKOB C 06.09.2024  https://m.edsoo.ru/ffOc98fe
TOKOM
JlabopartopHas padota «/3yuenue 1 0 1 bubnuorexa [IOK
MarHUTHOTO TOJIsI KATYIIKH C TOKOM) 08.09.2024  https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ TokoM. Cuita Amrepa.
JlaboparopHast paboTa 1 0 1 bubnnorexa [JOK
«HccnenoBanue nercTBus 13.09.2024  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM»
JleficTBMe MarHuTHOTO IOJISI Ha
JBHKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 0 0 bubnuoreka [IOK
Cuna Jlopennia. PaGoTa cuibt 15.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas UHAYKIHs. [ToTok
BEKTOpa MarHuTHoW uHaykuuu. IJ1C 1 0 0
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM 20.09.2024
unaykuun Papanes
JlaGoparopHas paboTa
«I/ICCEGI[OI];aHI/IGl? SIBIICHUS 1 0 1 bubmiorexa HOK
22.09.2024  https://m.edsoo.ru/ff0cal50
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10

11

12

NHayKTUBHOCTH. SIBIEHUE
camouHAykIuu. I1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TOJIsl KATYLIKH
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe

TexHuueckue ycTponucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEIb,
YCKOPUTEININ IEMEHTaPHbIX YaCTHIL,
WHIYKIMOHHAs I1eYb

O6o06maromuit ypok «MarautHoe
TnoJie. DIEKTPOMAarHUTHAS WHITYKIIUSD

KontposnbHas paboTa mo teme
«MarnutHoe no’e.
DNeKTpOMarHuTHas HHAYKIIHSDY

CB0OOIHBIE MEXAHUYECKIE
KoseOaHus. 'apmoHnyeckue
KoJieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHHIA.
[IpeBpanienue sHepruu

denepanpHas padoyas nporpamma | @usnka. 10—11 kinaccel (0a30BbIN YPOBEHbD )

27.09.2024

29.09.2024

04.10.2024

06.10.2024

11.10.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

14

15

16

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KojeOaHuii Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

Konebarenbublit KOHTYp. CBOOOIHBIE
AICKTPOMArHUTHBIC KOJIcOaHUs B
HJeabHOM KOJieOaTeTbHOM KOHTYPE.
AHAJIOTHS MEKIy MEXaHHUSCKUMHU U
AIEKTPOMArHUTHBIMH KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UJICAITBHOM
Kosie0aTeabHOM KOHTYpe

[IpencrasieHue o 3aTyxaromux
KojeOaHusx. BelHYX/1eHHbIE

13.10.2024

18.10.2024

20.10.2024

25.10.2024

bubmnoreka [HOK
https://m.edsoo.ru/ffOcb820

bubmuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bu6mmnorexa [JOK
https://m.edsoo.ru/ffOcbb86
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MexaHnueckue koiebauus. Pesonanc.
BrIHYKICHHBIE 2JIEKTPOMArHUTHBIE
KOJIeOaHUs
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17

18

19

20

ITepemennsbiii Tok. CUHYCOUJATBHBIN
MIEPEMEHHBIN TOK. MOITHOCTh
NEPEMEHHOT0 TOKa. AMIUIUTYJJHOE U
JICACTBYIOIIEE 3HAYECHHUE CUIIBbI TOKA U
HaIpsHKEHUs

Tpancdopmarop. [IpousBosacTso,
nepeaaya u norpedienne
INEKTPUYECKOM SHEPTUU

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHHUE IIEKTPUUECKOTO 3BOHKA,
reHepaTropa NepeMeHHOro ToKa,
JIMHUM 3JIEKTponepeaayd

DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPI U B OBCEIHEBHON
KHU3HH

27.10.2024

08.11.2024

10.11.2024

15.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

21

22

23

24

Mexanuueckue BOJIHBI, YCJIOBHUA
pacnpoctpanenus. [lepuon. Ckopoctb
pacupoCTpaHCHUA U JJIMHA BOJIHBI.
[Tonepeunsie ¥ MPOI0IbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka
(mpodopueHTALIMOHHBIA MOYJIb)
ONEeKTPOMarHUTHbHIE BOJIHBI, UX
CBOMCTBA U cKOpoCTh. [Ikana
3JIEeKTPOMAarHUTHBIX BOJIH

[IpuHIHAIIBI paTnoOCBA3U U
TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Pagnostokamus

17.11.2024

22.11.2024

24.11.2024

29.11.2024

bu6mmorexa [JOK
https://m.edsoo.ru/ffOccab4

bubmnoreka [HOK
https://m.edsoo.ru/ffOcccOc

bubmnoreka IIOK
https://m.edsoo.ru/ffOccfe0
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KontponbHas padota «Konebanus u

denepanpHas padoyas nporpamma | @usnka. 10—11 kinaccel (0a30BbIN YPOBEHbD )

bubmnoreka [IOK

25 BOJIHBI» . 0 01.12.2024  https://m.edsoo.ru/ffOcc6f8
[IpssmonrHENHOE pacpoCTpaHEHHE
2% CBETa B OJHOPOJHOM Cpejie. 0 0 bubnuorexa [IOK
Toueunsblil ucTouHUK cBeTa. JIyu 06.12.2024  https://m.edsoo.ru/ff0cd350
cBeTa
O .3
27 0 Tpagchez{;ﬁe cclf:TTaa H?)ISOHZIGHI/Ie 0 0 bubmiorexa LIOK
P . P 08.12.2024  https://m.edsoo.ru/ffOcd4e0
n300pakeHHi B IJIOCKOM 3epKajie
IIpenomnenue ceta. [loaHoe
o8 BHYTpEeHHee oTpaxeHue. [IpenenbHblil 0 0 bubnuorexa [IOK
YTOJ1 TIOJTHOTO BHYTPEHHETO 13.12.2024  https://m.edsoo.ru/ffOcd7f6
OTpaKEHHUS
29 JlaGopartopHas pabota «3mepenue 0 1 bubnuorexa [IOK
TTOKa3aTeJsl MPETOMIICHHSI CTEKIIa) 15.12.2024  https://m.edsoo.ru/ffOcd67a
o | s omporae mGpeneui ; ; Busmorsa 101
 OpMy ' 20.12.2024  https://m.edsoo.ru/ffOcddle
VYBennueHue ITMH3bI
JlabGopaTopHas pabota
31 «I/IccneL[OBaIEI/Ie CBOICTB 0 1 22122024
n300paxKeHH B TUH3AX»
Hucniepcust cBeta. CIIOXKHBIA COCTaB
32 6emnoro csera. LIer. JlaboparopHas 0 1
pabora «Habmrogenue aucnepcun 27.12.2024
CBETa»
33 Wntepdepennus cera. Audpaxius 0 0 bubnuorexa [IOK
ceeta. JlndpakunonHas penéTka 29.12.2024  https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTH CBETOBBIX BOJIH. 0 0 bubnnorexa [IOK
[Tonspuzanus ceera 10.01.2025  https://m.edsoo.ru/ff0cf02e
OnrTuyeckne MPUOOPHI M YCTPOUCTBA
35 U YCJIOBHS UX 0€30MacHOTO 0 0 12.01.2025

IMPUMCHCHUA
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I'panu1bl MPUMEHUMOCTH
KJIaCCHYECKOU MexaHuKH. [locTymnarsl

denepanpHas padoyas nporpamma | @usnka. 10—11 kinaccel (0a30BbIN YPOBEHbD )

bubmuoreka [{OK

36 CIeLMaIbHON TeOpun 0 0 17.01.2025  https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
O .
q | S e ; ; Busorea 0K
P P 19.01.2025  https://m.edsoo.ru/ffOcfa42
JUTUHBI
5 .
38 wactu. Corss Maces ¢ oiepricit i 0 0 Bumiorexa LIOK
' P 24.01.2025 https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI IOKOS
K 0 O .
30 Ocrion cremmansrof Teoprt ) 0 BuGiorera LIOK
! P 26.01.2025  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyna [1nanka. Dueprus 0 0 bubnuoreka [IOK
Y UMITYJIBC (POTOHA 31.01.2025  https://m.edsoo.ru/ffOcfel6
OTKpBITHE ¥ HCCIICTOBAHUE
bubmuoreka [JOK
41 porosppexra. Onrrer A. T 0 0 02.02.2025  https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
42 911‘1?3133?12@5?33@£§§?§ o 0 0 bubmorexa [JOK
A ' 07.02.2025  https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» portosddexra
.0 IT. H.
43 ﬁgggf[l;;lae C)l(afli/[anqelcjllfof I elicTBUE 0 0 Bubmmorexa IOK
' g 09.02.2025  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa u
44 MIPaKTUYECKOE TPUMEHEHHE! 0 0
(dhoTtoseMeHT, GOTOIATIHK, 14.02.2025
coNHeuHas OaTapesi, CBETOUO
45 Pemenue 3agad no reme «3J€MEHTBI 0 0 bubmuoreka [JOK
KBAHTOBOM OITHKI 16.02.2025  https://m.edsoo.ru/ff0d0302
16 Monens aroma TomcoHa. ONBITHI 0 0 bub6mnoreka [IOK
Pesepdopaa mo paccessHUIO O-9acTHII. 21.02.2025  https://m.edsoo.ru/ff0d091a
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HnaHeTapHaﬂ MOJICJb aTOMa

denepanpHas padoyas nporpamma | @usnka. 10—11 kinaccel (0a30BbIN YPOBEHbD )

bubmnoreka [IOK

47 Hocrynatsi bopa 0 0 23.02.2025  https://m.edsoo.ru/ffodOafa
141

18w nepexorc arowa o onoro yposta 0 0 Bu6mrorera LIOK

PI TIEPEROIE aToTla ® OAHOro Yp 28.02.2025 https://m.edsoo.ru/ffod0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BousiHOBBIE CBOMCTBA YacTUL. BOJIHBI

49 ne bpoiua. Kopnyckyinspro- 0 0 bubnmorexa [JOK
BOJTHOBOM nyasin3M. CIIOHTaHHOE U 01.03.2025  https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE M3JIy4eHHE

o | v On ; ; Sumorera 10K

POOPA e 06.03.2025  https://m.edsoo.ru/ff0d0fd2
COCTaBa PaJIOAKTUBHOTO U3IIYYECHHUS
CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BiusHue

51 PaIuOaKTUBHOCTH Ha KUBBIE 0 0 08.03.2025
OpTaHHU3MBI
(mpodopueHTALIMOHHBIA MOYJIb)

OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3otonsl. Anbga-pacnan. 0 0 bubnnorexa HOK
DNIEeKTPOHHBIN U MMO3UTPOHHBIN OeTa- 13.03.2025  https://m.edsoo.ru/ff0d1162
pacnan. 'aMma-uznyuyeHue
DHeprus CBA3M HYKJIOHOB B spe.

A A 7

53 S:I?TIE)HGIPIG?)ZIJII?;[H I[r[eeplzl;llcle/IKTI/IBIJI 0 0 bubmorexa LIOK
p p- 1P - TIep . 15.03.2025  https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKHE aCTICKTHI SICPHOM
SHEPTeTHKHU
DOnemeHTapHbIe YacTUllbl. OTKpBITHE
nmo3uTpoHa. Meto sl HaOIIOIeHUS U

54 PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII. 0 0 bubnmorexa [JOK
Kpyrasiit cton «@yHiaMeHTalbHbIe 20.03.2025  https://m.edsoo.ru/ff0d0e38

B3auMoJenucTBUs. EnuHCTBO
(bU3MIEeCKOil KapTUHBI MUPaA»
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55

Bun 38é3nH0r0 HeOa. Co3Be3nus,
SpKHe 3BE3/Ibl, TUIAHETHI, UX BUIANMOE
nemkenne. ConHeyHas cUCTeMa

denepanpHas padoyas nporpamma | @usnka. 10—11 kinaccel (0a30BbIN YPOBEHbD )

22.03.2025

56

57

58

59

Counuie. ConHeuHass akTUBHOCTD.
Wcrounuk sHeprun CosHua 1 3BE311

3BE31IBI, NX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocJieIoBaTeIbHOCTH. BHYyTpeHHee
ctpoenue 3B&31. CoBpeMeHHbIE
MPEICTABJICHUS O IPOUCXOKICHUH U
sBomonu CoJHIIa U 3BE3]

Mueunsiii [Tyte — Hama [ManakTuka.
[Tonoxxenue u auxenue ConHIla B
lanaktuke. ['anaktuku. YepHbie
JBIPHI B SIIpaXxX TaJIaKTHK

Bcenennas. Pazberanue rajgakTuk.
Teopust bonpiioro B3peIBa.
PenukroBoe uznyueHue.
Meraranaktuka

27.03.2025

29.03.2025

10.04.2025

12.04.2025

60

61

62

63

64

Hepemennsie npobieMbl acCTpOHOMUU

KontponbHas pabota «neMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

O6o0maromuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIHATbHON 1
ITHUYECKOH cdepax NesaTeTbHOCTH
geJoBeKa

O6o0matomuii ypok. Pons u mecto
(U3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA
O6o6maromuii ypok. Pons
(usnueckoii Teopur B GOpMHUPOBAHUH

17.04.2025

19.04.2025

24.04.2025

26.04.2025

01.05.2025
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65

66

67

MIPEICTABICHUH O (PU3UIECKOM
KapTUHE MHpa

Ob6o06maromuit ypok. Mecto
(hU3MIEeCcKOi KapTUHBI MHPa B 00IIIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX MPECTABICHUIN O IPUPOJIE
PesepBHbIil ypok. MarHuTHOE moJIe.
DNeKTpOMarHuTHAS WHAYKIIHS
PesepBubiil ypok. Ontuka. OCHOBBI

CHIeIMAIbHON TEOpHUH
OTHOCHUTCIBbHOCTH

denepanpHas padoyas nporpamma | @usnka. 10—11 kinaccel (0a30BbIN YPOBEHbD )

03.05.2025

08.05.2025

10.05.2025

68

Pesepuslii ypok. KBanroBas ¢usuka.
DJIEeMEHThI aCTPOHOMUU U
acTpo(u3uKH

15.05.2025

bub6mnoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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