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1. lTosicHUTEIBbHAS 3AMMACKA

JlaHHBI Kypc TpeaHa3HaueH Jid ydaluxcs 0011eo0pa3oBaTelbHbIX
yupexxaennit 11 wmaccoB (yuebnuk I. S. Msakumes, b. b. Byxosues, B.M.
YapyruH), wuzyyaromux QuU3nKy Ha 0a30BOM YpOBHE, HO HWHTEPECYIOLIUXCS
(¢u3KKOH M TUIaHUpYOIKX cAaBarb EI'D no mpenMery.

[Iporpamma TpeIMETHOTO Kypca YYHUTHIBACT WeJAM OOYYEHUS YJalluXcs
CpedHell IIKOJIbl MO (PU3UKE MU COOTBETCTBYET TOCYIapCTBEHHOMY CTaHAApTy
¢usnyeckoro obpazoBaHus. Marepuan u3Naraercs Ha TEOPETUUYECKOHM OCHOBE,
BKJTIOYAIOIIEH BOTPOCHI DJIEKTPOMHAMUKH, ONITUKU M KBaHTOBOU (pu3uku. Kypc "
«Pu3uka B 3aJa4ax W JIKcnepuMeHTtax» " paccuutaH Ha 34 uaca (luac B
HEJICITIO).

[Ipouecc pemeHns 3aaad CIy)KUT ONHUM M3 CPEACTB OBJIAJECHUS CUCTEMOU
HAay4YHbIX 3HAHUW MO NOPEIMETY. 3aJadyd BBICTYNAIOT JEWCTBEHHBIM CPEICTBOM
(dopMHpOBaHHS OCHOBOIIOJNATAIONIMX 3HAHWW W y4eOHbIX ymeHHil. B mpouecce
pEelIeHUsl yJalluecsl OBJaJEBAIOT METOJAaMH HCCIEAOBAHUS PAa3IWYHBIX SIBICHUN
PUPOABL, 3HAKOMSITCSI C HOBBIMH MPOIPECCUBHBIMU UAECSIMH U B3IV IAMH.

Cucremarnyeckoe penieHue 3aJad CIOCOOCTBYET pPA3BUTHUIO MBIILUICHUS
yUalluxcs, BOCIIUTHIBAET Tpynonooue, HaCTONYUBOCTb, BOJIIO,
L[EJICYCTPEMIIEHHOCTh, KOJIOCCAIBHOE TEPIIECHUE, SABIIETCA CPEICTBOM KOHTPOJIA
3HaHUU, YMEHUH U HABBIKOB.

[Iporpamma pa3zpaboTaHa C TaKMM pacdyeToM, YTOOBI ydaluecs MONTY4HId
JIOCTATOYHO MpPOYHbIe 3HaHUS 1O (u3uke U B BY3e cMmoriu mocBATUTH OObIiIe
BpeMEHH NPOo(eCCHOHATBHOM MOATOTOBKE 10 BEIOPAHHOM CIIeIMaIbHOCTH.
Peanusanusi  o0pa3oBaTejbHBIX NPOrpaMM  €CTECTBEHHOHAYYHOH W
TEXHOJIOTMYeCKOM HANpPaBJEHHOCTeH MO (U3MKe ¢ HMCIOJIb30BAHMEM
ooopynoBanusi ueHrpa <«TOYKA POCTA»7-11 kiaaccel/MUHHCTEPCTBO
npocsemieHus Poccuiickoii ®enepaunu/,2024r.

1.1. O0masi XapaKTepuCTHKA POrpaMMBbI JJIEKTHBHOI0 Y4eOHOro Kypca
«Pu3nka B 3a1a49axX U IKCIIEPUMEHTAX»

Peanuzanust mporpamMmbl  OCYIIECTBISIETCS TI0  y4EeOHOMY  IOCOOHIO
I'pomueBoit O.M. ®uzuka. EI'D Ilomweii kypc A, b, C. CamocrostenbHas
noaroroBka k¥ EI'D.— M. «Ok3amen», 2022 1.

Bun kypca - npopuibHO-OpHEHTHPOBAHHBIM.

OnHO U3 TpyOHEHIIMX 3BEHBEB YYEOHOIrO Mpoliecca — HAYyYUTh ydalluxcs
pemars 3amadu. Yamie Bcero (pU3MKy CUMTAIOT TPYIHBIM MPEIMETOM, TaK Kak
MHOTHE y4daluecs IUI0XO CIPABIISIOTCS C PELICHUE 3a1ad.

Heo0OxonuMocTh co3nanust TaHHOTO Kypca BbI3BaHA TEM, UYTO TPEOOBAHMS K
MOATOTOBKE MO (DU3HMKE BBITYCKHMKOB ILKOJBI BO3POCIH, B CBSI3U C BBEICHHEM
€IMHOI'0 TOCYIAPCTBEHHOI0 YK3aMEHa.



[IporpamMmma Kypca mpeanosaraet MpPOBEICHUE 3aHATHW B BUJIEC JICKIUN U
CEMHUHApPOB, a TaKXkKe WHAUBUIAYAJbHOE U KOJUICKTUBHOE pelIeHUE 3ajad
PEKOMEHIOBaHHBIX Uit MoAroToBKU K EI'D 1o dusuke.

[Ipu pemiennu 3ama4 Mo 3AEKTPOJIUHAMUKE INIABHOE BHUMAaHUE 0OpaiiaeTcs
Ha (hOopMHUpOBAHUE YMEHUMN pEIIaTh 3a/1a4M, Ha HAKOIUICHHUE OIbITa PEIICHUS 3a]1ad
paznuyHON cioXHOCTU. Pa30uparorcsi 0COOCHHOCTH PEIICHUS 3a/lad B Ka)OM
paznene (Gpu3nKU, TPOBOAUTCS aHAIU3 PEIICHUS, U PACCMATPUBAIOTCS PA3IUYHbBIC
METOAbl U TPHUEMBI perieHus (Gu3ndeckux 3anad. [locTenmeHHO CKiIaIbIBaeTCs
oOlllee TMpeAcCTaBiICHUE O pelIeHWH 3aJad KakK ONHCaHWuE TOro WM HHOTO
dbusznuecKkoro sSBiICHUS GU3NUECCKUMHU 3aKOHAMHU.

[IporpaMma 3JIEKTUBHOIO Kypca COIIacOBaHa C COJAEPMKAHUEM IPOrpaMMbl
no ¢usuke s 10-11 xmaccoB 4. MskumieBa u  sBisercss €€ CyllleCTBEHHBIM
JIOTIOJTHEHUEM.

Kypc paccunran Ha 1 roxg oOydenus: Bcero 34 yaca, 1 yac B Hezemo.

I[OCTI/I)KeHI/Ie IUIAHUPYCMBIX PC3YJIbTATOB OLCHUBACTCA II0 YCIICINHOCTH
BBIIIOJTHCHHS TCMATHYCCKHUX TCCTOB B (1)OpM€ EI'D IIYTEM CaMOOICHKHU.

1.2. Lenu u 3a1a4M JTEKTUBHOI0 Y4eOHOro kypca « ®u3uka B 3aga4ax u
JIKCIIEPUMEHTAX»

ge.]'lb Kypca:

3HaKOMCTBO C YpOBHEM TpeOOBaHUI K 3K3aMeHy 1o ¢u3uke B popmare EI'D
Y TIOJTOTOBKA YYAaIllUXCSl K YCBOEHUIO 3TOrO YPOBHSI.

3axaum Kypca:

=

pa3BUTHE PU3NUECKON UHTYUIIUY;

2. IpUOOpPETEHUE OIpPENEICHHON TEXHUKH pelleHus 3a7ad 1o (u3uKe B

COOTBETCTBUM C BO3pPACTAIOUIUMHU TPEOOBAHUSIMU COBPEMEHHOTO

YPOBHSI MPOILIECCOB BO BCEX OOJIACTIX KU3HEACITEILHOCTH YEI0BEKa,

aHaJIu3 CTPYKTYpPHI peLLICHUs 3a]1ad,

4. chopmMupoBaTh MOPSAJOK COCTaBa ONEPALNA, KOTOPHIE TOMKHBI OBITH
BBITIOJTHEHBI B IPOLIECCE PELLICHUS 3a/1a4H,

5. Hay4yuTh OCHOBHBIM OIEpAlUsM, U3 KOTOPBIX CKJIQABIBAETCS MPOLIECC
pelieHus 3a1ad,

6. MO3HAKOMUTH CO CTPYKTYpOW pallOHaJbHOW IOCIEN0BAaTEIbHOCTU
BBITIOJIHEHUS ONEPaLli,

/. Hay4UTh MEPEHOCUTh YCBOCHHBIA METOJ PELIEHUS 3aJa4 MO OITHOMY
paszieny Ha pelieHue 3a]1ad Ha JpyTrue pas3aenbl IpeIMeTa,

8. MOOWTHCS OMpENeNeHHOr0 YpPOBHS  CPOPMHUPOBAHHOCTH  YMEHHS

peleHus 3a1ad.
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OCHOBHBIE YPOBHH:

NEPBBIi YPOBEHbh — YMEHHE aHAJIM3UPOBATH COACP)KAHUE 3aJaqH, €ro,
BBITIOJHSATH OTACIbHBIC ONEPAINU, 00IIHE JJIs1 OONBIIIOTO Kacca 3aj1ad;

BTOPOU YPOBEHB — OBJIAJICHHE OIEPAIIUSIMH, CBI3aHHBIMA C OCOOCHHOCTSIMHU
UCIIOJIb30BAHUSI PA3JIMYHBIX CIIOCOOOB pelieHus 3ana4  (BBIYUCIUTENbHBIX,
rpauuecKux, KAYECTBEHHBIX, SKCIIEPUMEHTAIILHBIX );

TPETHA YPOBEHb — OBJAJACHHE CHCTEMOW CIIOCOOOB M METOIOB PEIICHUS
3a/la4, aJrOpUTMaMH PEIICHUs 3a/1a4 M0 KOHKPETHBIM TeMaM pa3iesioB (pU3uku u
OOITUM aJTOPUTMOM PEIICHUS 3a]1ad;

YETBEPTHII ypOBEHb — OBJAJCHHE HOBBIMH CIOCOOAMHU  pEIICHUS
dbuznueckux 3agad, YMEHUIO TMPUMEHSITh OOIIMA alrOPUTM K PEIICHUIO 3aj]ad 110
TEMaM | pa3ziesiam;

ISATHIN YPOBEHb — YMEHUE MEPEHOCA CTPYKTYPhI ACSITEIBHOCTH 10 PEIICHUIO
dbusnueckux 3amad Ha peIIeHHe 3a7ad MO0 JIPYTUM MpeaIMeTaM €CTECTBEHHOTO
UKIa ( XUMUM, OUOJIOTHH ).

1.3. O0mas xapakTepuCTHKa 3JIEeKTHBHOI0 y4e0HOro Kypca « Duzuka
B 32/1a4axX U IKCIePpUMEHTaX»

[Iporpamma paccuurtana Ha 1 rox oOyuenusi: 1 yac B Hexemo Bcero 34
yaca

JIaHHBIN 3JNEKTUBHBIM KypC SIBISETCSA CYIIECTBEHHBIM JOIOJIHEHHEM K
ocHoBHOMY EI'D no ¢u3uke npeanonaraeT 10CTaTOUHO BHICOKUM YpOBEHb 3HAHUIM
U YMEHUH B pEHIeHUM 3aJa4 pa3IMYHON CTENEHH CIOXKHOCTH, 4YTO TpeOyeT
MOJTHOLIEHHOTO O0YYEHUS YUallluXCsl PeIICHHUIO 3a/1ay.

OnexTuBHBIN Kypc «PH3MKa B 3aJa4ax U JKCIEPUMEHTAX» COCTABJIECH
st yqanquxes 11 kmacca, MpoOSIBISIONIMM MHTEpEC K MpeaIMeTraM eCTEeCTBEHHO-
HAay4YHOrO IMKJA W IUIAHUPYIOIIMM ITOCTYIJIEHUE B TEXHHYECKUE, BOCHHBIE H
MeaunuHckre BY 351

DJNEKTUBHBIN KypC BKJIFOUAET PEIICHUE BBIYMCIUTENbHBIX, JOTHYECKHX,
rpadUYEeCKuX, reOMETPUYECKUX, AKCIIEPUMEHTATBHBIX 3aja4 1o
ANIEKTPOAMHAMUKE, ONTUKE, AaTOMHOM U sIAEpHON (PU3HKE.

[Iporpamma Kypca coriiacoBaHa C COAEPKAaHUEM MPOrpaMMbl N0 (PU3HKE
st 10-11 kmaccoB IS, MsikuiieBa, 4To MO3BOJUT OCYIIECTBUTH MOBTOPEHHUE,
COBEPILIECHCTBOBAHUE U IIPAKTUYECKOE IPUMEHEHUE YCBOCHHBIX 3HAHUN U YMECHHM.
B 10 xe Bpems B IporpamMmy 3JEKTUBHOIO Kypca BKJIIOYEH JOMOIHUTEIbHBIN
MarepHall, KOTOpbI He0OXOIUM JJIsl HOATOTOBKH K OCTYIUIeHUI0 B BY3bl1.

JlanHas mporpaMma IPEaroNaracT COBEPIICHCTBOBAHUE  ITOATOTOBKH
IIKOJbHUKOB IO OCBOGHHMIO OCHOBHBIX pasznesioB (usuku. CoxpepxaHue
ANIEKTUBHOTO Kypca OTIMYaeTcs OT 0a30BOro IIYyOMHOW pPacCMOTpEHHMs
(¢u3nUecKuX MpOLECCOB, PaCIIMPEHUEM HM3y4aeMOro mMarepuaia Mo CPaBHEHUIO C
OpOrpaMMHBIM, Pa3dOpoM 3agad, TpeOyIOMMX HECTaHJAPTHBIX MOAXOJOB.
Hacrosdmass mnporpamMMa SBISIETCS JONOJHSIOIMIEH Marepual K OCHOBHOMY
yueOHuKy ¢u3zuku. OHa mno3BojsieT Oonee ITyOOKO U OCMBICIEHHO H3y4darb
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MPaKTUYECKHEe M TeopeTHuueckrue Bompochkl Qu3uku. I[Iporpamma mocesiieHa
PacCMOTPEHHUIO OTHAEIBHBIX TEM, BaXKHBIX JUI1 YCIEIIHOIO OCBOEHHUS METOJOB
peuieHus 3aaad IOBBIIMICHHOW CIIOKHOCTH. B mporpamme paccmarpuBarOTCs
TEOPETUYECKHE BOIMPOCHL, B TOM YHCIIE IMOHATUSA, CXEMbl U TIpadUKH, KOTOpHIE
4acTo BCTpeyaroTcsi B (POPMYIUPOBKAX KOHTPOJIBLHO- U3MEPHUTENbHBIX MaTepHalloB
no EI'D, a Taxke mpakTudeckas 4acTb. B IPakTUYECKON 4acTH paccMaTpUBarOTCs
BOIIPOCHl MO PEIIEHHUIO OKCIEPUMEHTAIBHBIX 3a7a4, KOTOpPBIE IO3BOJISIOT
OPUMEHATh MaTeMaTU4YEeCKUE 3HAHUS M HaBBIKH, KOTOPbIE CIOCOOCTBYIOT
TBOPYECKOMY M OCMBICIEHHOMY BOCITPUSATHIO MaTepHala.

[IporpaMMa  37IEKTUBHOTO  Kypca  COIJlacOBaHa C  TpeOOBaHUSIMU
rOCYIapCTBEHHOTO 00pa30BaTebHOTO CTaHAApTa W COAEPKAaHUEM OCHOBHBIX
nporpaMM Kypca Gu3MKM NpopuibHOW IIKOIbl. OHA OPUEHTUPYET YUMTENs U
YUYECHHMKA Ha JAJIbHEMIIEE COBEPIICHCTBOBAHUE YK€ YCBOCHHBIX YYalllMMMCS 3Ha-
HAW U YMEHHUU.

2. CoaepkaHue JIeKTHBHOIO y4eOHOro Kypca «®usmka B 3aaa4ax u
IKCIEPUMEHTaX»

DJIEKTPOMArHETHU3M.

B3aumopelictBe  MOCTOSHHBIX ~ MarHuToB.  HampaBnenume — BekTopa
MAarHuTHOW WHAYKUWU. llpuHoun cymepnosunum mnoned. 3akoH Ammepa.
HampaBnenne cunbl Amnepa. Cunma Amnepa. Cunma Ammnepa. Cuna Jlopenna.
JIBI>KEHME 3apsOKEHHBIX YacTUIl B MAarHUTHOM Tojie. 3apsKEHHBIE YacTUIlbl B
ANEKTPUYECKOM M MArHUTHOM TioNie. SIBJieHHWE AJIEKTPOMArHUTHOM WHIYKIIUH.
MarHuTHbli  MOTOK. 3aKOH  JJIIGKTPOMAarHUTHOM  HMHAYKIUU. V3MeHeHue
MarHuTHOTO TMOTOKa. M3MeHeHue WHAYKIIMM MarHuTHOro mojs. V3meHeHwue
miomaad koHTypa. JJIC WMHAYKIUM B JBWKYIIMXCS NPOBOAHUKAX. M3meHeHue
yIiia MEXJy KOHTYpOM M mojeMm. BpamieHue pamMKku B OJHOPOAHOM MAarHUTHOM
none. IIpaBuno Jlenuma. Camounaykuusi. MHIYKTUBHOCTh. DHEPrUsi MarHUTHOTO
TOJIAL.

JIEKTPOMATrHUTHbIE KOJIe0AHUS M BOJHbI.

VYpaBuenue u rpaduk konedareapHOTO Tporecca. KomebaTenbHbI KOHTYD.
Cuna Toka B Karylike, 3apsij M HampsbkeHue Ha KoHuaeHcatope. CBOOOTHBIC
AIIEKTPOMArHUTHbIE KojeOaHus. 3aKOH COXPaHEHHUsS DHHEpruu. BbIHYXJIeHHbIE
ANeKTpoMarHuTHeie koneOanus. Pesonanc. Ilepemennsiit Tok. IlpowmsBonctso,
nepenadya W norpeOieHue  neKkTpuueckoll  sHepruu.  Tpancdopmarop.
DNEeKTpOMarHuTHHIE BOJIHBL. J[11MHA BONHBL. Pa3nuyHble BUIbI 3JIEKTPOMATrHUTHBIX
M3JIYYEHU U UX TPAKTUYECKOE TPUMEH CHHUE.

Onruka.
[IpsmonuHeliHOE pacpOCTpaHEHHE CBETAa. 3aKOH OTPAKEHHUSI CBETa.
N3o0paxkenue mpenMeTa B IJIOCKOM 3epKajie. 3aKoH mpejoMiieHus cBera. [lonmHoe
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BHyTpeHHee oTpakeHue. Jluuszpl. Ontudeckue npubopsl. M3o0paxenue
CBETALLMXCS TOYEK U MpeIMeToB B coOuparomeil suH3ze. HM3o0paxeHue
CBETAIIMXCS TOYEK M IPEIMETOB B pacceuBarolled JsmH3e. Onrudeckas cuiia
auH3bl. PopMynna TOHKOW JHH3bI. JleMCTBUTENbHOE N300pakeHUE B COOMpPAOIIEH
nuH3e. MHuMoe u300paxeHue B coOuparomed auH3e. PacceuBaromias jMH3a.
VBenuuenne nuH3bl. BonHOBbIEe cBoiicTBa cBeTa. [ludpakumnoHHas pemeTka.
Hucnepcust cera. OCHOBBI CIEUUATBHOM TEOPUM OTHOCUTENBHOCTH. IlpuHumn
OTHOCHUTEJIbHOCTH OUHINTEWHA. HBapuaHTHOCTh CKOpPOCTH cBeTa. DopmyIbl
CHenuatbHOU TEOPUH OTHOCUTEIbHOCTH.

KBanToBas pusuka.

I'unoreza M. Ilnanka o kBaHTax. ®oroaddekr. OnbiTel A. I. Cronetona.
VYpaBuenue DOitHmreiina ans  ¢oroddpdexra. CBeToBble KBaHTHI ((HOTOHBI).
I'mnoresa ne bpoins o BOMHOBBIX cBoMcTBax yactul. Imanerapuas monens atoma.
KBanroBeie mocrynarsl bopa. Jluneiuarsle crniekrpel. HykiaoHHas Mozpens sapa.
SnepHble cunbl. DHEpPrus CBS3M HYKIOHOB B sape. PaguoakTUBHOCTh. 3aKOH
paaMoOaKTUBHOIO pacnana. SnepHele peakuuu. TepmosaepHble peakuuu. LlernHas
peaxkuus IejIeHUs Saep.

3. Y4ueOHO-TeMaTH4YeCKHUIl IUIaH JIEKTUBHOI0 y4eOHOro kypca «®usuka B
3a/1a49axX U IKCIEPUMEHTaxX»

PacnipeiesieHue 4acoB Mo TEMaM:

No ‘ Paznen Kon-Bo uac

1 DJEKTPOMArHeTH3M. 10

2 DJICKTPOMarHUTHBIE KOJIeOaHUsT M BOJIHEI. 7

3 OnTuka. 8

4 KBanToBas ¢usuka. 9
Bcero 34

1. DaexkTpomarnerusm — 10 yacos.

BzaumoneiictBue  MOCTOSAHHBIX ~ MarHutoB.  HampaBieHwe — BekTopa
MAarHuTHOW WHAYKUWU. llpuHoun cynepno3unuu mnoneld. 3akoH Awrepa.
Hanpasnenune cunet Amnepa. Cuna Awmmepa. Cuna Awmnepa. Cuna Jlopenna.
JIBKeHHE 3apsHDKEHHBIX YacTHI[ B MarHUTHOM ToJie. 3apsiKEHHbIC YacTHUIIbI B
ANEKTPUYECKOM M MArHUTHOM Tiojie. SIBJIEHHWE AJIEKTPOMArHUTHOM WHIYKIIUH.
MarauTHblii  TOTOK. 3aKOH  JJICKTPOMAarHMTHOW  WHAYKUUU. V3mMeHeHue
MarHUTHOTO TMOTOKA. M3MeHeHWe WHAYKIUM MAarHuTHOro mojsa. M3MmeHeHue
momaau koHTypa. JJIC WMHAYyKIUM B JBWXKYIIMXCS MNPOBOAHUKAX. M3meHeHue
yIiia MEXJy KOHTYpOM M mojeMm. BpamieHue pamMku B OJHOPOAHOM MAarHUTHOM

none. Ilpasuno Jlenna. Camonnaykuus. MHAYKTUBHOCTb. DHEPrusi MarHUTHOTO
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I10JIA.

2. DJIEKTPOMATHUTHBIE KOJ1e¢0aHUs U BOJHBI — 7 4acoB.

VYpaBuenue u rpaduk konedarenbHoro mnporecca. KonedarenbHblid KOHTYP.
Cunma TOKa B KaTyllke, 3apsJl W HampsbkeHHe Ha KoHzaeHcarope. CBoOOmHBIC
ANIEKTPOMArHuTHbIE KojeOaHusl. 3aKOH COXPAaHEHHsI SHEpruu. BbIHYyKXIeHHBbIE
ANIEKTpOMarHuTHble KojeOaHus. Pe3zonanc. Ilepemennsiii Tok. IIpousBoacTso,
nepenadya U norpeOieHue  sneKkTpuueckol  sHepruu.  Tpancdopmarop.
DNEeKTpOMarHuTHHIC BOJIHBL. J[TMHA BONHBL. Pa3znuyHble BUBI 3JIEKTPOMATrHUTHBIX
U3JIy4EHUN U UX MPAKTUYECKOE MPUMEHEHUE.

3. Onruka — 8 yacos.

[IpsMonuHeliHOE paclpoCTpaHEHUE CBeTa. 3aKOH OTPaXKEHUs CBETa.
N300paxkeHre mpeaMeTa B IIIOCKOM 3epKaie. 3aKkoH mpenomiieHus cBeta. [lomHoe
BHyTpeHHee oTpaxkeHue. Jluu3pl. Ontuueckue npubopsl. M300paxeHue
CBETAIIMXCS TOYEK W TMPEAMETOB B coOuparomieit mnuH3e. 3o0paxenwue
CBETAIIMXCS TOYEK M IIPEIMETOB B pacceuBarolie ymH3e. Onrudeckas cuiia
muH3bl. Dopmyna ToOHKOM JMH3BL. JelcTBUTEIbHOE M300paKeHHe B COOMpPAIOIICH
nuH3e. MHuUMoe u300paxeHwe B coOuparomedl juH3e. PaccenBaromiasi JMH3a.
VBenuuenue nuH3bl. BonHOBBIE cBoMcTBa cBeTa. JlUM(ppakuMOHHAs peleTKa.
Hucnepcust ceta. OCHOBBI CIIEHUAJIBHOW TEOPUM OTHOCUTENBHOCTH. IIprHImn
OTHOCHUTEJNIBHOCTH OMWHINTEWHA. HBapnaHTHOCTH CKOpPOCTHM cBeTa. DOopmylsl
CHEUaIbHONW TEOPUH OTHOCUTEJIBHOCTH.

4. KBanToBas ¢usuka — 9 yacos.

I'umore3za M. Ilnanka o kBanTax. ®orodddexr. Onbitel A. I. Cronetoa.
VYpaBuenue OitHmteiriHa mna  gororddexra. CpeToBble KBaHTHI  ((POTOHBI).
I'unoresza ne bpoist 0 BOTHOBBIX CBOMCTBax yactull. [ImanerapHas Moaesnb aroma.
KBanToBeie mocrynarel bopa. JIunenyarsie cnekrpel. HykiaonHas moxens sapa.
SAnepHble cuibl. DHEPrUs CBA3W HYKIOHOB B sape. PalMOakTUBHOCTB. 3aKOH
paaroakTUBHOrO pacnana. AnepHeie peakunu. TepmosiaepHsie peakunu. Llennas
peakuus aejaeHus saaep.

4. O0Opa3oBare/jibHbIE TEXHOJIOT UH

Peannsanus 1aHHOW MpOrpaMMbl MPEANONAracT KJIACCHO-YPOUHYIO CUCTEMY
C UCIOJIb30BAHUEM PA3IMYHBIX TEXHOIOTUH, (OpM, METONOB O0OyUEHHs, BEIyIIHUE
U3 KOTOPBIX:

JUYHOCTHO-OPUEHTUPOBAHHBIE;  MPOOJEMHO-TIOMCKOBBIE;  MPOEKTHO -
UCCIIeIOBAaTENbCKUE; MPOOJIEMHO-AHAIOTOBbIC; TPYIIIOBBIEC; MYIbTUMEAUNHEIC,
JIETOBBIE UT'Pbl; UHTEPHET.

Peanuzanus paboyelt mporpaMMbl CTPOUTCS C YYETOM JIMYHOTO OIbITA
yJaluxcsi Ha OCHOBE MH(OPMALIMOHHOTO MOAX0Aa B 00Y4EHUHU, TPEATIOIararoIero
UCIIOJIb30BAHUE  JIMYHOCTHO-OPHUEHTUPOBAHHOM,  MPOOJIEMHO-TIOUCKOBOM U
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HCCIIEOBAaTeNIbCKONM  Yy4eOHON  NEATeTbHOCTH  yJallluXcs ~ CHadajia  ToJ
PYKOBOJICTBOM YUYHUTEJNsI, a 3aT€M U CaMOCTOSTEIILHOM. .

B kadectBe Benmymieil METOOWMKHM IpU pealn3aldd JAaHHOH IPOrpaMMBbl
MPEANnoaraeTcs UCIOIb30BaHUE MPOOJIEMHOI0 00YUYEHUS.

[Ipennonaraercss yBepeHHOE HCHOIb30BAHUE YUAIIUMUCS MYIbTUMEIUMHBIX
pEeCypcoB U  KOMIBIOTEPHBIX TEXHOJOTWHA sl 00pabOTKM, Mepenayw,
cucreMaruszanuu uHdopMaluu, co3aanus 0a3 JaHHBIX, MPE3CHTAIIMU PE3YIbTAaTOB
MTO3HABATEILHON Y MPAKTUYECKOMN JIESITEIIbHOCTH.

®opMbl 1eSITeTbHOCTH YUalerocs:

- CamocTosiTenbHas UHAUBUyallbHas padoTa.

- Pabora B mapax u rpynmax 1o pemeHuio U COCTaBICHUIO 3a/1a4.

- PaGora ¢ pa3nMUHBIMM  UCTOYHHUKAMU  HHPOpMaUUU(YyIeOHUKH,
CHPaBOYHUKH, HAyYHO-TIONyJIsIpHast JUTEPaTypa).



5. KanengapHo-teMaTu4yecKkoe IJIAHUPOBAHME JIEKTUBHOI0 Y4e0HOro kypca no ¢pusuke «®Pusmnka B 3aa4ax u
JKcnepuMenTax» B 11 kiacce

Ha 2024-2025 yueOubiii ron (1uac B Henento, Bcero 34 yaca)

Ne Tema OcHOBHbBIE 3JIEMEHTBI COJIePKAHUS IIpakTuka (1eMOHCTpaLMK) Hcnouan3oBanue

yYpoka Ypoka obopynoBanus "Touka pocta”

1. Jnexrpomarnerusm | [3] Xannanos H.K. Kak [1]T'pomueBa O.U. YuebHoe
(10 gyacoB) MOJTYYUTh MaKCUMaJbHbIH O0amt | mocobue. duznka. EI'D [TomHbrii

Ha EI'D. ®usuka. Pemenne kype A, b, C. CamocrosiTenbHas
3aJaHUH ITOBBIIICHHOI'O U nmoaroroska k EI'D
BBICOKOI'O YPOBHSI CJIO)KHOCTHU

1/1 B3aumoneiictBue becena ¢ yuamuMmucs ¢ 0ebro KosutektuBHOE 1
HNOCTOSIHHBIX aKTyaJu3aluy UCXOJHOT O CaMOCTOSTEJIbHOE PEIlIECHUE
MarHuTOB. ypoBHs 3HaHU: [2] §10 A1-A6 | 3amaq: [2] §10 A7-A8
Hanpasnenue
BEKTOpa MarHUTHOU
uHayKuu. [puanmmn
CYIIEpPIIO3ULIUH
OJIEMN.

212 3akoH Amnepa. OObsCHEHNE yUUTENA. [2] §10 A15-A-22 JleMOHCTpanusi «<M3MepeHHe MmoJis
Hanpasnenue cunel | KosutekTuBHBIN pazbop 3a1au BOKPYI IPOBOJHUKA C TOKOM»:
Awmmnepa. Cuna JATYMK MAarHUTHOTO TOJISL, JIBA
Awmnepa. Cuna ITaTUBA, KOMILJIEKT MPOBOJIOB,
Jlopenna. MCTOYHHUK TOKA, KJIHOY.

3/3 JBUKeHUE O6bsicaenne yuntess. [2] 810 [2] §10 A23-A24
3apsDKEHHBIX yactul, | C21-C22
B MarHUTHOM I10JI€.

4/4 3apsKeHHbBIC Bbecena ¢ kmaccom. [2] 810 [2] §10 A29-A30
YaCTHIIBI B A25-A28
JNEKTPUYECKOM H
MarHuTHOM IOJI€E.

5/5 SABnenne O6wsacuenne yuurens. [2] §10 | KomnexktuBHblii pa36op 3a1a4 JdemoHcTpanus «SIBjeHue




3JEKTPOMarHUuTHOM
WHIYKIUH.
MarHuTHbIN HOTOK.
3aKoH
3JEKTPOMAarHUTHOM
nHaykuun. [IpaBuno
Jlenma.

C37-C39

[2] §10 A31-A38, A40-A41

3JIEKTPOMATHUTHON UHAYKIIUN»:
JNATYUK HAIPSDKEHUSI, COJICHOU/,
MOCTOSHHBIM ITOJI0COBOM MAarHur,

TpyOKa [IBX, KOMILIEKT TPOBOOB.

6/6

3menenne
MAarguTHOT'O MOTOKA.
N3meneHue
WHIYKIUU
MarauTHOTO MOJI.

[2]§10 C55-C56

[2]§10 A42-A54

717

N3menenune
IUIOIIA I KOHTYDA.
O/JIC nanykuuu B
JBYDKYIIUXCS
IIPOBOJHHKAX.

CoBmecTHast paboTa yUUTENs U
yuamuxcs. [3] [Tpumep 3.33,
3.34

[3] [Tpumep 3.35, 3.36, 3.49

8/8

N3menenue yria
MEXIy KOHTYPOM H
nonem. Bpaienne
paMKH B
OJTHOPOJHOM
MarHuTHOM IIOJI€.

[3] Ipumep 3.37, 3.38, 3.50

[3] Tpumep 3.39, 3.40, 3.51

9/9

CamounHayKIus.
NHIYyKTUBHOCTS.

[3] Mpumep 3.41, 3.42, 3.52

[3] Mpumep 3.43, 3.44, 3.53

10/10

DHeprus
MarHUTHOTO TOJISI.

[3] [pumep 3.45, 3.36, 3.54

[3] Mpumep 3.47, 3.48, 3.55

DJIEKTPOMATHUTHBI
e KoJIeDaHuA 1
BOJIHBI (7 4acoB)

11/1

YpaBHeHue u
rpaduk

Becena ¢ knaccom miis
aKTyaJM3aIliy OTIOPHBIX

CoBmecTHOE penieHue 3aaau [1]

§11 A1-Al5
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K0J1e0aTEILHOrO

snanui. [3] IMpumep 3.56, 3.57

npoiiecca.
KonebaTensHbrii
KOHTYD.

12/2 | Cuna Toka B O6bsacuenune yuurens. [3] KomnexktuBHbIl pa3dop 3a1au
KaTyIlKe, 3apsi U [Mpumep 3.58,3.59 [1] §11 C16-C18
HaIpsOKEHHE Ha
KOHJICHCATOpE.

13/3 | CBoGoaHbIC CoBMecTtHast pabota yuutensi u | CoBMecTHOE U
JJIEKTPOMAarHuTHbIC | yuammxcs. [3] [Tpumep 3.60, caMocCTosTeNbHOE penieHue [1]

Koje0aHus. 3aKoH 3.61 §11 A19-A21, C22-C23
COXpaHEHUS
SHEPTHUHu.

14/4 | BoiHyXIECHHbBIC OObsCHEHUE  y4HTENs. [3] | Pemenue 3amau B rpynmnax ¢
JJICKTPOMAarHuTHHIC [Tpumep 3.62, MOCJICTYIO M 00CYKICHHEM
KosieOaHusl. [1]1§11A24-A25, A26-A28
Pe3oHaHc.

15/5 | TlepemeHHBIiT TOK. CoBmecTHast pabota yuutens 1 | CoBMecTHOE U JIByxKaHaybHas MpUCTaBKa-
[Ipoussonctao, yuyamuxcs. [3] ITpumep 3.63 camMocTosTeNnbHOE penerne [1] | ocummorpad, 3ByKoBoOi
nepegaya u §11 3amaum Nel-3 reHepaTop, MHOr0OOMOTOYHBII
noTpedIeHHe TpaHchOpMaTop, COSTUHUTEIHLHBIE
AIIEKTPUIECKOMN MPOBO/IA.

SHEPrHH.
Tpanchopmatop.

16/6 | ODnexkrpomaruuTHble | OOBsAcHeHHE yuuTens. [3] Pemenue 3amau B rpynmax ¢
BOJHBL. [{nnna ITpumep 3.64 HOCJIEYIOIMM O00CYKIECHUEM
BOJTHBI. [11§11 A29-A33, B34, A35-

A37
17/7 | Pa3nuuHble BUIbI CoBmecTHast pabota yuutens u1 | KosuiekTuBHbIN pazbop 3a1au

3JIEKTPOMArHUTHBIX
U3ITy4YEHUN U UX
MPAKTUYECKOE

yuamuxcs. [3] [Ipumep 3.65

[1]§11 A38-A40
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IIPUMEH EHUE.

3. Onruka (84acos)

18/1 | IlpssmonuHeitHOE becena ¢ kiaccom s CoBMecTHOE penieHue 3aaa4 [1]
pacrpocTpaHeHHE aKTyallM3alluy ONOPHBIX 3HAHUU | §12 A1-A6, 3amanue Ha CTp.
cBeTa. 3aKOH [3] IIpumep 3.66-3.67 326
OTpa’KCHUS CBETA.

N300paxenne
IpeaMeTa B INTOCKOM
3epKaje.

19/2 | 3axon npenomiuenus | O6bacHeHue yuutess. [3] KonnextuBHbIi pazdop 3aau OcBeTuTenb C UCTOYHUKOM CBETa
ceta. ITonHOE [pumep 3.67 [1] §12 B7, 3aganue Ha cTp. Ha 3,5 B, HCTOYHHK NUTaHUS,
BHYTpEHHEE 327 KOMIUIEKT ITPOBOJIOB, IIIeJIeBas
OTpaXKeHHE. nuadparma, ToTyIIHHAD,

TUTAHIIET HA TUIOTHOM JIHCTE C
KPYTOBBIM TPAHCIOPTUPOM.

20/3 | Jluusel. Onrtuueckue | CoBmectHas pabota yuntens u | CoBMecTHOE U OcBeTtuTenb C ICTOYHUKOM CBETa
IpHOOPEL. yuaruxcs [3] Pazoop Teopuu camocTosTenbHoe pemmenue [1] | Ha 3,5 B, HCTOYHUK NUTaHUS,

§12 3ananue Ha cTp. 328 KOMIIJIEKT MIPOBOJIOB, IENieBas
nuadparma, SKpaH cTaJbHOH,
HAIPAaBIISIONIAS C U3MEPUTEIBEHON
IIKAJION, COOUPAOIIINE JIMH3BI,
paccerBaroas JIMH3a, CIIam
«Mogenp npenMera» B peuTepe.

21/4 | N3obpaxkeHue OOBbACHEHME  YYHUTEIS [3] | Pewenue 3anau B rpynmax ¢
CBETAIIUXCSA TOYeK U | [Ipumep 3.68-3.69 MOCJICYIOIITUM 00CYXICHHEM
MPEAMETOB B [1]§12 C8-C9, 3ananue Ha
coOuparolel JIMH3e. crp.329

22/5 | U3obpaxenue CoBmecTHast pabota yuntensi u | CoBMecTHOE U

CBETAIIMXCS TOYEK U
MPEeIMETOB B
pacceuBaronien
JIMH3E.

yuamuxcs [3] TTpumep 3.70-

3.71

CaMOCTOATCIIbHOC PCUHICHUE

3amad [1] §12 3aganue Ha
ctp.330, 3amaun C10-12

12



23/6

OnTrueckas cuna
muH3bl. opmyna
TOHKOM JTUH3BI.
VBeauueHue JUH3EIL.

OO0wbsacHenue yaurtens [3]
[Tpumep 3.72-3.73

Pewienue 3amau B rpynnax c
MOCJICYIO UM 00CYKICHHEM
[1]§12 3apanue na ctp. 331-
332, 3amaun C13-14

24/7 | BonHosele coiicTBa | CoBMecTHas paboTa yunutens u | CoBmecTHOE pelieHue 3a1a4 [1]
CBeTa. yuanmxcs [1]: Paz6op Teopun §12 3amaum Nel-9
JudpaxuoHHast Ha cTp.337-343
pewerka. /Jlucnepcus
CBeTa.

25/8 | TlpuHImm CoBMecTtHast pabota yuutens 1 | KoyuiekTuBHBIN pa3dop 3ama4
OTHOCHUTEIBHOCTU yuanmxcs [1]: Paz6op Teopun [1] §12 A15-A18
DiHIITeHHA. Ha cTp.343-344
WNHBapHaHTHOCTH
CKOpPOCTH CBeTa.

4, KBanToBas
¢usuka (8 yacon)

26/1 | I'mnote3a M. Ilnanka | becena ¢ kiaccom st CoBMmecTHOE penienue 3aaad [1]
0 KBaHTaXx. aKTyaJM3aluu ONOPHLIX 3HaHui | §13 C1-C9
DoTorddexT. [3] Mpumep 4.1-4.4
Onbiter A. T'.

Cronerosa.

2712 YpaBHeHUe O6bsacuenue yuurens. [3] KomnektuBHbIH pa3dop 3amau
OUHINTENHA 1715 [Tpumep 4.5-4.8 [1]§13 3amaun Nel-10
dboTorddexra.

CBeToBbI€ KBAaHTHI
(dotonsr).

28/3 | I'mnote3a ne bpoitnsa | CoBmectHas pabota yuutens u | CoBMeCTHOE U
0 BOJIHOBBIX yuamuxcs [3] Pazdop Teopuu camocTosTeNnsHoe perieHue [1]
CBOMCTBAX YaCTHII. §13 C10-C11

29/4 | TlnaneTtapHas OOBbACHEHHE  YYHUTEIS [3] | Pemenue 3anay B rpynmax ¢

MOJIeJIb aToMa.

ITpumep 4.9-4.13

MOCJICTYOLITUM 00CYKICHHEM
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KBanToBrIe
nocTynatel bopa.

[1]1§13 Al12-Al4, A15-Al6

30/5 | Jluneiiyatsie CoBmecTHast pabota yuutens 1 | CoBMecTHOE U
CHEKTPBHI. yuanmwmxcs [3] [pumep 4.14- CaMOCTOATEJIbHOE PEIICHUE
4.17 3amau [1]§13 3amaun A17-A21
31/6 Hyxnonnas monens O06bsacuenne yuurens [3] Pemenue 3anay B rpynnax c
sapa. SnepHsie [Tpumep 4.18-4.23 MOCTIEAYIO LM O0CYKICHUEM
CUJIBL. DHEprus [1]§13 3amaun A22-A25
CBSI3U HYKJIOHOB B
sape.
32/7 PannoakTUBHOCTS. CoBmecTHas pabora yuutens 1 | CoBMeCTHOE pemeHne 3ana4 [1]
3aKoH yuanmxces [1]: IIpumep 4.24- §13 B26-B27
PaIHOAKTHBHOTO 4.29
pacriaja.
33/8 | SnepHble peakiuu. CoBmecTHast pabota yuutens 1 | KomuiekTuBHbIN pazbop 3a1au
Lennas peakuus yuammmxcs [1]: IIpumep 4.28- [1]1§13 3amaum Nel-5
JCTICHUS SIep. 4.32
34/9 | TepmosiaepHbie CoBmecTHast pabota yuutens 1 | CoBMecTHOE U
peaKLun. yuanmxcs [3] IIpumep 4.28- camocTosTeNnbHOoe perieHue [1]

4.32

§13 3amaum No6-9
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6. [lnanupyembie pe3yJbTaThl 00y4eHHsA

B pesynbraTe peanuzauMM = 3JEKTUBHOIO Kypca «®u3MKka B 3aJadyax H
JIKCIEPUMEHTAX) yJalluecs
O3HAKOMAMCA U 06/1a40€i0m OCHOBHBIMU YPOBHSIMU TPEOOBAHUMN K dK3aMEHY I10
¢uzuke B popmare EI'D, a umeHHo:
[
NEPBBIN YPOBEHb — HAy4aTCsl aHAIM3UPOBAaTh COAEPKAHME 3a/1a4H,
BBITOJIHATD OT/I€JIbHBIE ONEpaliy, 001ue At O0IBIIOro Kiacca 3a1ady;

BTOPOH YpOBEHBb — OBJIAJICIOT ONEpalUIMHU, CBI3aHHBIMU C OCOOCHHOCTSMHU
UCIIOJIb30BaHUS PA3JIMUHBIX CIIOCOOOB pPEIICHMS 3a7a4 (BHIYUCIUTENbHbIX,
rpaduYecKuX, KaYeCTBEHHBIX, IKCIIEPUMEHTAIbHBIX);

TPETHl YPOBEHD — OBJIAJICIOT CUCTEMOM CITIOCOOOB ¥ METOJIOB PEIICHUS
3a/1a4, aJrOpUTMAMU PELICHUS 33/1a4 110 KOHKPETHBIM TEMaM pa3IesioB
¢u3MKK 1 OOLTUM aITOPUTMOM pEIICHUS 3a/1a4;

YETBEPTHIN YPOBEHBb — OBJIAJCIOT HOBBIMH CIIOCOOAMU pelieHUsT (PU3NICCKUX
3a/1a4, Hay4aTcsl IPUMEHSTh OOLIUI alrOpUTM K PEIISHUIO 3a/1a4 10 TeMaM
Y paszieiiaM;

ISATHI YPOBEHb — HAy4aTCsl IEPEHOCUTh CTPYKTYPY AESITEIbHOCTH 110
pelieHno (U3MYECKUX 3a/1a4 Ha PeLIeHUe 3a/1a4 10 IPYruM IpeaMeTam
€CTECTBEHHOT' O [IUKJIA.
VYuaruecs, B X0/ 3aHITUH, HpUuoOpenym: HaBbIKU CaMOCTOSTEIILHOM pabOoThI;
YMEHHUS aHAJIU3UPOBATh YCIOBHE 33/1a4H, nepedopMyIupoBaTh U 3aMEHSATh
UCXOAHYIO 337a4y APYroM 3aadeil WiK JeIUTh Ha MOA33a4uu; 061a0eiom
OCHOBHBIMH YMCTBEHHBIMH OIEpaIUsIMU, COCTABISIOIIMMHU TMOUCK PEIICHUS
3aJ1a4y; HAy4amcsa COCTABIIATH IUIAH PELICHUs, IPOBEPATH NpeiaraeMble JJis
peLLIeHUs TUTIOTE3bl, 0C80AM ONPEACICHHYIO TEXHUKY PEIICHUs 3a7a4 10 (PU3UKe
B COOTBETCTBUHM C BO3PACTAIOIIUMH TPEOOBAHUSIMU COBPEMEHHOTO YPOBHS
IIPOLIECCOB BO BCEX O0IACTSX KU3HEAEATEILHOCTH YEJIOBEKA.
B pesynomame oceoenusn 3nekmuenozo Kypca yuaujuecs Hay4amcsa:
® aHAIM3UPOBATh PUINYECKOE SBIICHUE;
AHAIM3UPOBATH MMOTYYEHHBIN OTBET;
KJIaccu(pUIMpoBaTh NMPEAI0KEHHYIO 3a/1a4y;
BBIOMPATh pallMOHAIBHBIN CIIOCO0 pEeUIeHMs 3a/1a4U;
IPOU3BOJIUTH PACUYETHI IO PU3NYECKUM (HOpMYIIam
IPUMEHSTh OCHOBHBIE 3aKOHBI (PU3MKU

JocTrkenue IUIAHUPYEMbIX Pe3yJIbTaTOB OLEHUBAETCH 10 YCHEIIHOCTH
BbIIOJIHEHUA TeMaTHYecKuX TecToB B ¢popme EI'D nmyrem caMoouneHKH.
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7. CICOK UCIOIB3YyeMOil JIUTePaTypPbl

1. Yuebnuk:Mskumes [".5., byxosines b.b., Corckuii H. H. mox penakiueit
[NappenTtreBoit H.A. ®uszuka 10 knacc. AO «M3narensctBo «IIpocBenieHue.

2. Yuyebnuk: Msxumes [.5., Byxosues b.b., Yapyrun B.M. nox penakiueit
[NappenTtreBoit H.A. ®usuka 11 knacc. AO «M3narensctBo «IIpocBeienue.

3. CoOopuuku 3amad: @usuka. 3amgaynuk. 10-11 k.. TlocoOue s

obmreoOpa3osar. yupexaeHuii /| PeimkeBnu A.Il. — 8-e wm3g., crepeorun. — M.:
Hpoda, 2022. - 192 c.

JIngakTuyecke MaTepuaJibl:

1. TIpomuena O.U. CamocTosiTenbHbIE U KOHTPOJIbHBIE PA0OTHI MO (PU3UKE
11 knace.- M: Dx3amen 2023.

2. TIpomuesa O.U. CamocrosTenbHble U KOHTPOJIbHBIE padOTHI MO (hU3HKe
11 xmacc.- M: Dx3amen 2022.

3. Kupuk JLA., dux FO.M.. ®uzuka. 10,11 xnaccax. COOpHHUK 3aaHUil U
caMocCTosITebHBIX padoT.— M: Unekca, 2023.

4. Kupuk JI. A.: ®uzuka. CamMoCTOSTENbHBIE U KOHTPOJIbHBIE PAOOTHI.
Mexanuka. MonekymsipHas (usuka. DNEKTpUUeCTBO M MarHeTusM. MOocCKBa,
Hnexca, 2022r.

5. Mapon A.E., Mapon E.A.. ®usukalO ,11 knaccax. Jlumakrudeckue
Marepuansl.- M.: JIpoda, 2022.
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