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IlosicHUTEILHAA 3aNMUCKA

Pabouas nporpamma cocTaBieHa Ha OCHOBE:
1.ITpuka3 MunucrepcrBa oopazoBanus U Hayku P Nel644 ot 29.12.2014. O BHeceHun
M3MEHEeHM B ipuka3 MuHucTepcTBa oOpazoBanus U Hayku P® ot 17 nexadps 2010 Ne1897 «O6
yrBepxaeaun ®I'OC OO0y (3apeructpupoBad B Muntoct Ne35915 ot 06.02.2015);
2.ABTOpCKOI TTporpamMmsl 1o gusuke A.B. Ileppimkuna;
3.Yuebnoro miana @enepaabHOro rocy1apcTBEHHOTO OIOKETHOTO MPO(HECCHOHAIBHOTO
oOpazoBarenbHOTO yupexaeHust «Cankr-IlerepOyprckuii TocyaapCTBEHHBIN aKaIeMUYeCKUIA
XyJ0:kecTBeHHBIN et uMm. b.B. Morancona npu Poccniickoil akagemMuu Xyz0KecTBy;
4.06pa3oBatenbHas mporpamma YueoHoro miana denepaibHOro rocy1apcTBEHHOTO
O10/1KETHOTO NMPOodeccroHaNbHOT0 00pa3oBaTenbHOro yupexaeHus «Cankr-IlerepOyprekuii
rOCYJAapCTBEHHBIN aKaJeMUYECKUI Xy10KECTBEHHBIN el uM. b.B. Morancona npu
Poccniickoii akageMuu Xya0xKeCTBY;
JlanHast yueGHasi mporpaMma npeaHa3zHadeHa Juisd pernojaBaHus 6a30BOro Kypca npeamere
«(uznkay B Kjaccax OCHOBHOM 1IKoJibl. OO0ydeHre HaUMHAETCs ¢ 7 KJlacca U MPOJI0JIKAETCs B 8-
9 knaccax. YueOHas mporpamMma paccuuTana Ha 1 yueOHbIil o - 68 yacoB (U3 pacueTa 2 yaca B
HEJIEIIO)
Pabouast mporpamma o yue6HOMY TipeaMeTy «Du3nkay cocTaBieHa Ha OCHOBE aBTOPCKOM
nporpamMmel A.B. Ilepeimiknna, H.B. ®unonosuy,
E.M., EM. I'yrauk «IIporpamma ocHoBHOTO 0011ero oopazoBanus. dusuka. 7-9 kiaccely,
Hpoda, 2019r.
Ha peanuzanuio naHHO¥ mporpaMmsbl, COIJIACHO y4eOHOMY IUIaHY YUYPEKICHHsS, OTBOIUTCS 2
Jaca B HEJe0, 68 9acoB B I'OJI.

Ucnonszyemsbrii yueOnuk: dusuka: yaeObnuk mis 8 kiacca / [lepeimkun A.B.— M.: «/Ilpodar,
2019 .

Ilianupyemblie pe3yabTaThl OCBOCHHUSI YU4eOHOI 0 NpeaMeTa
IIpeamMeTHbIe pe3ybTaThl
TenyioBbie sIBJIEHUS
Vyammiics HayauTCs:

. pacro3HaBaTh TEIUIOBBIC SBJICHUS M OOBSACHATh Ha 0a3e MMEIONIUXCS 3HAHUH
OCHOBHBIC CBOMCTBA WJIM YCIIOBHSI MPOTEKAHUS ATHX sBIACHUU: audQy3us, u3MeHEeHHEe o0bema
TNl TPU HArpeBaHUM (OXJIAKICHUHU), OOJIbIIAs CXKUMAEMOCTh Ta30B, Majas CKHMaeMOCTh
KUJKOCTEH W TBEPABIX TEJ; TEIJIOBOE paBHOBECHE, HWCIIApEHHE, KOHJCHCAIUs, IUIaBJICHHE,
KpUCTAJUTM3allusl, KHUIICHUE, BJIAKHOCTh BO3MyXa, PAa3JIMYHBbIC CIOCOOBI TEIUIoNepenadn
(TEeronpoBOIHOCTh, KOHBEKIIUS, H3Ty4€HUE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIONICHHE
SHEPTHM TIPU HCIIAPEHUM >KUIAKOCTH W BBIJICJICHUE €€ IMPU KOHACHCAIIMHU I1apa, 3aBUCHMOCTh
TEeMIIepaTyphbl KUTICHUS OT AaBIICHUS;

. OTNHCHIBaTh HW3YUYEHHBIE CBOWCTBA TEN U TEIUIOBbIC SBJICHUS, HCIIOJb3YS
(dbusznyecKkue BETUYMHBI: KOJIWYECTBO TEIUIOTHI, BHYTPEHHSISI HEPrHs, TeMIleparypa, yIAelbHas
TEIUIOEMKOCTh BEIIECTBA, yAeIbHas TEIUIoTa MJIABJICHHs, YAelIbHas TeIioTa mapooOpa3oBaHus,
ylenbHas TeMJoTa CropaHusi TOIUIMBA, KOIPQPHUIIMEHT TMOJIE3HOTO MAECWCTBUSI TEIJIOBOTO
JIBUTATENS; IPU OMTUCAHHUH MPABUIHHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIONB3YEMbIX BEIMUHUH,
UX O0003HaueHUsT M EIUHUIBI U3MEPEHHs, HaXOAWTh (POPMYINBI, CBS3BIBAIONINE JAHHYIO
(bU3MYECKYIO BETHUMHY C APYTUMU BETUYMHAMU, BBIYUCIATH 3HaUYeHUE (PU3NYECKON BEITHMUMHBI,

D aHAJIM3UPOBATh CBOMCTBA TeJ, TEIUIOBbIE SABJIEHUS M MPOLECCHI, HCIOIb3YS
OCHOBHBIE€ TOJIOXKEHUSI ATOMHO-MOJIEKYJIIPHOTO YYEHUsS O CTPOEHHMU BEUIECTBAa M 3aKOH
COXpaHEHUs SHEPIUH;

. pa3jindatb OCHOBHBIC MNPHU3HAKHW U3YYCHHBIX (I)I/ISI/I‘{eCKI/IX MoJemei CTPOCHUA
ra3os, JKUJIKOCTEHN U TBCPABIX TCII;
. NOpUBOIUTE NPHUMEPLI MPAKTUYCCKOTO HCIIOJIb30BAHUA (1)1/131/1qu1<1/1)( 3HaHHUN O

TCIIJIOBBIX ABJICHUAX,



. peniath 3a7a4u, UCTOb3Ys 3aKOH COXPAaHCHHS YHEPTHH B TEIUIOBBIX MPOIIECCaX H
dbopMyIbl, cBs3bIBatONIMEe (PU3MYECKHE BETUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa,
ylIenbHas TEIUIOEMKOCTh BEIIECTBa, YAEIbHAs TEIUIOTa IUJIABJICHUS, yJelbHAs TeIioTa
napooOpa3zoBaHus, yAeIbHAs TEIJIOTa CTOPaHHS TOTUIMBA, KO3(PPHUIIMEHT MOJE3HOTO NEHCTBUS
TEIUIOBOTO JIBUTATENsI): HA OCHOBE aHAIW3a YCIOBHUS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE,
BBIJICTIATh (DU3MYECKHE BEJIMYMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOJWMEBIC IS €€ PEIICHUs,
MIPOBOJINTH PACYEThI M OIICHUBATH PEATHOCTh IMOJTyYEHHOTO 3HAYCHUS (PU3MUECKON BEITMUNHBI.
Yuawuiicsa nonyuum 603M04CHOCHb HAYYUMbCA.

. UCNONIL306aMb 3HAHUS O MENN0BbIX ABNEHUSAX 6 NOBCEOHEe8HOU JHCU3HU OJif
obecneyenuss 6e30NACHOCMU NPU 0OpaAWeHUU ¢ NPUOOPAMU U TMEeXHUYECKUMU YCMPOUCmeamu,
OJIsl COXPAHeHUsl 300P08bsl U COONIOOEHUS HOPM DKOJIO2ULECKO20 NOBEOCHUsl 8 OKpycarouell
cpede; npusoOUmMb NpUMepbl IKOAOSUYECKUX NOCIe0CmBUll pabomsl 0gueameneli 6HYMpeHHe20
C20paHus, Mensiogulx U 2UOPOIIEKMPOCMAHYULL

. PAsIuYams panuybl NPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce00ujuti
xapaxkmep @yHOaMenmanoHblX GU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs IHepUU 8 Menio6blx
npoyeccax) u 02paHuyeHHOCHb UCHOIb308AHUS YACMHBIX 3AKOHO8,

. HAX00UmMb A0eK8amHuyI0 NpeodiloAHCeHHOU 3a0aue GuU3UUecKyo MOOeb, pa3peuamsy
npoonemMy Kak HA OCHO8e UMEIOWUXCS 3HAHULL O MEeNN08blX SABNEeHUAX C UCHOIb308aAHUEM
Mamemamuyecko2o annapama, max u npu NOMOWiU Memooo8 OYeHKU.

JJleKTPUYeCKHUE SABJICHUS
Yyanuiicsi Hay4uTcs:

. pacro3HaBaTh JJIEKTPUUYCCKUE SIBJICHUS M OOBSACHATH HAa OCHOBE HWMCHOIIMXCS
3HAHWA OCHOBHBIC CBOWMCTBA WJIM YCJOBHUS TMPOTEKAHWUS ATHX SBJICHHMA: DIIEKTPU3AIUS Tell,
B3aMMOJICHICTBUE 3apsA/IOB, JJICKTPUUECKHH TOK M €ro JeWCTBHUS (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE).

. COCTaBIIATh CXEMBbI AJIEKTPUUECKUX IETel ¢ MOocae10BaTeNbHbIM U apauieIbHbIM
COEIMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHHUS JIEMEHTOB AIEKTPUUECKUX IIereit
(MCTOYHMK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIEPMETP, BOJIBTMETD).

. OTHCHIBATh M3yYCHHBIE CBOMCTBA T€d U JIIEKTPUUECKUE SIBJICHHS, HCIOJIb3YS
(dbusznuecKkue BENUYMHBI: JJIEKTPUYECKHI 3apsj, cuila TOKa, JJIEKTPUYECKOe HaIpsuKeHUe,
AIIEKTPUYECKOE COMPOTUBIICHHUE, YACIbHOE COMPOTUBIICEHUE BEILIECTBA, PabOTa IEKTPUUECKOTO
I0JIsI, MOILTHOCTh TOKA; MPHU OMUCAHUM BEPHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJB3YEeMbIX
BEJIMYMH, UX 0003HAUYEHHUS U €IUHUIIBI U3MEPEHUS; HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(bu3MYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMHU.

. aHAJIM3UPOBATH CBOMCTBA TeJ, DJICKTPUUECKUE SIBICHUS M MPOLECCHI, UCIOJIb3YS
(bu3nyecKre 3aKOHBI: 3aKOH COXPAHEHUSI SJEKTPUUYECKOTO 3apsia, 3akoH OMa i ydacTKa LelH,
3akoH Jlkoynsa-JleHma, mpu 3TOM pa3nuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa U €ro
MaTeMaTH4eCKOe BbIpaKEHHE.

. IIPUBOJAUTDL IIPUMCEPBLI MPAKTHUYCCKOI'O HCIIOJIb30BAHUA (I)I/ISI/I‘IeCKI/IX 3HaHUH 00
QJICKTPHUYCCKHUX ABJICHUSAX.
. peuiaTts 3aaa4u, UCIIOJIb3Ys (1)I/I3I/I‘16CKI/IG 3aKOHBbI (SaKOH Oma UL ydaCTKa LCIIH,

3akoH Jhxoynsa-Jlenna) m ¢Gopmynbl, cCBs3bIBarolIUe (U3UUECKUE BEJIWYMHBI (CHJIA TOKa,
UIEKTPUYECKOE HAIPSHKEHHUE, DIIEKTPUYECKOE COINPOTHUBIIEHUE, YAEIBHOE CONPOTHBIICHHE
BEIIEeCTBa, paboTa 3JIEKTPUUYECKOTO MO, MOIHOCTh TOKAa, (DOPMYINBI pacyera 3IEeKTPUYECKOTO
CONPOTHUBJIEHUS TPU TOCIEJOBATEIBHOM M MapayIeIbHOM COEAMHEHMM IPOBOJHUKOB); Ha
OCHOBE aHaJM3a YCJIOBMs 33JauM 3allChlBaTh KPAaTKOE YCIOBUE, BBIACIATH (QHU3HMUECKHUE
BEJIMYUHBI, 3aKOHbI U (OpMYNbI, HEOOXOIUMBbIE Ul €€ pelIeHHs, NPOBOJIUTH pacyeTbl U
OLIEHUBATh PEATHLHOCTDH MOJYYEHHOTO 3HauUeHUs (PU3NYECKON BEIIMUHMHBI.
Yuawuiica noryuum 603M0%CHOCIb HAYYUMbCA.

. UCNONIb308aMb 3HAHUA 00 3NEKMPUYECKUX AGNEHUAX 68 NOBCEOHEBHOU JHCUZHU O/
obecneuenus: bezonachocmu npu o6pawerul ¢ npubopamu U MexHUdeCKUMU YCmpoucmeamu,




011 COXpaHeHusi 300p06bsi U COONIOOEHUSI HOPM IKOI0SUHECKO20 NOBeOeHUsl 8 OKpyicaloujell
cpede; npUOOUMb NPUMEPLI GIUAHUS INEKMPOMASHUMHBIX UZTYUEHUL HA HCUBbIE OP2AHUZMBL,

. Paziuuams paHuybl NPUMEHUMOCU PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce00uull
xapakmep @YHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEeHUs JIeKMPUYecKo2o 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUS YACTHBIX 3aKOH08 (3akon Oma O0na y4yacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

. UCNONb308aMb  NpUEMbl  NOCMPOEHUs.  PU3UYeCKUX Mmooenel, NOucka u
Gopmynuposxu 00KaA3amMenbCme GbLOBUHYMbIX 2UNOMe3 U Meopemuieckux 8bl80008 HA OCHOBe
IMAUPUYECKU YCIMAHOBTIEHHBIX (DaAKMO8;

. HAX00UmMb A0eK8amHuyI0 NpeodiloAHCeHHOU 3a0aue Gu3UUecKyro MoOelb, pa3peuams
npobnemy Kak HA OCHO8e UMEIWUXCA 3HAHULL 00 IN1eKMPOMASHUMHLIX ABNEHUAX C
UCNONIL308AHUEM MAMEMAMUYECKO20 Annapama, max u npu NOMowu Memooo8 OYeHKuU.
MarauTHble sIBJIEHUsI
Yyamuiicst Hay4uTcs:

. pacro3HaBaTh MAarHUTHBIC SBJICHHS U OOBSICHATH HA OCHOBE UMCIOIIMXCS 3HAHUHN
OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI TPOTEKAHWs JTUX SBJICHHI: B3aMMOJICHCTBHE MarHHTOB,
JJICKTPOMArHUTHAST WHAYKIUSA, JCWCTBHE MArHUTHOTO TIOJS HAa IMPOBOJHWK C TOKOM W Ha
JBUOKYIIYIOCS 3apsHKEHHYIO YaCTHITY, IEHCTBUE JIEKTPUICCKOTO OIS Ha 3apsSHKCHHYIO YacTHILY.

. OTIMCHIBATh HW3YYEHHBIC CBOWCTBA TEJI W MAarHUTHBIC SBJICHUS, HCIOJIB3YS
(u3HUYecCKre BEJIMYHUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, IPU ONHMCAHUU BEPHO TPAKTOBATH
(U3HYECKUI CMBICIT HCIIOJIB3YEeMBbIX BEIUYHH, WX OOO3HAYCHHS W CIAWHHIBI W3MEPCHUS;
HAXOJUTh (POPMYITBI, CBA3BIBAOIINE JTAHHYIO (PH3UUYCCKYIO BEIMUUHY C JIPYTUMHU BEITHUINHAMHU.

. aQHAJIM3MPOBATh CBOWMCTBA TEJI, MAarHUTHBIC SIBIICHUS M IPOIIECCHI, HCIOJB3YS
¢usznyeckue 3aKOHBI; TpPH H3TOM pA3IUYaTh CIOBECHYIO (QOPMYIMPOBKY 3aKOHAa M €ro
MaTeMaTH4eCKOEe BbIpaXKEHHE.

. MPUBOJUTH MPHUMEPHI MPAKTUUYECKOTO HCIOJIb30BaHUA (PU3MUECKUX 3HAHUU O
MarHUTHBIX SIBICHUSAX
. pemath 3agaud, HCIONb3YyS (PU3UYECKHE 3aKOHBI U (OPMYJbI, CBSI3bIBAIOLIME

¢u3nveckue BETUMYMHBI, Ha OCHOBE aHAM3a YCIOBHS 3a/Ia4M 3alHCHIBATh KPAaTKOE YCIIOBUE,
BBIICATh (DU3MYECKHE BEIMYMHBI, 3aKOHBI U (OPMYIIBI, HEOOXOIMMBIC JUIsI €€ PEIICHHS,
MPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOJTyYSHHOTO 3HAYCHUS] (PU3HUUECKON BEITMYNHBEI.
Vuawutics noayyum 03M0%CHOCHb HAYYUMbCS.:

. UCNONL308aMb 3HAHUSL O MACHUMHLIX SGNEHUAX 6 NOBCEOHEBHOU JHCU3HU Oisl
obecneyenuss 6€30NaACHOCMU NpU 0OPaAeHUU ¢ NPUOOPAMU U TMEeXHUYECKUMU YCMPOUCMEamu,
OISl COXPAHeHUsl 300P06bsi U COONOOEHUST HOPM IKOJIOSULECKO20 NOBEOCHUsl 8 OKpydicaroujell
cpede; npusooUMs NPUMeEPbL GIUAHUS ITEKMPOMACHUMHBIX U3TYYEHUL HA JHCUBbLE OP2AHUZMDBL,

. PA3IUYams 2panuybl NPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouuli
xapaxkmep (yHOAMEHMATbHBIX 3AKOHOB.
. UCnonbL306amsb  NpuUeMvl  NOCMPOEHUs  Quaudeckux mooenel, Noucka u

GPopMynIUposKU 00KA3AMENbCNE BLIOBUHYMBIX 2UNOME3 U MeOPEeMUYecKUX 8bl60008 HA OCHOBE
IMAUPUYECKU YCNAHOBNIEHHBIX (PaKmo8;

HAaxooums a0ek8ammuyro npeodioHCeHHOU 3a0aie Guzuieckyo Mooeisb, paspeuams npodiemy Kax
HA OCHOBE UMEIOWUXCA 3HAHUL 00 MASHUMHBIX ABNEHUAX ¢ UCNOIb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMOwU Memood OYeHKuU.

CaeToBbIe sIBJICHHA

Yuamwuiics HayduTCs:

. pacrio3HaBaTh CBETOBbIE SIBJICHUS M OOBSICHATH HA OCHOBE MMEIOLIMXCS 3HAHUMN
OCHOBHBIE CBOWCTBA MJM  YCJIOBHUSl TNPOTEKAHUs 3TUX SBICHUNA: MPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpaKeHUE U MPEIOMIICHHE CBETa, AUCIIEPCHUs CBETA.

. HCIOJIb30BaTh ONTHYECKUE CXEMBl Ul MOCTPOCHUS H300pakeHUHl B IJIOCKOM
3epKajie ¥ coOuparoliei JTuH3e.




. OIIMCBIBATh M3yYEHHBIE CBOMWCTBA TEJ M CBETOBBIC SBJICHUSA, MCIOJIb3YS
¢u3nveckue BETMYMHBL: (OKYCHOE pACCTOSHHE U ONTHYEeCKas CHJa JIUH3bI, CKOPOCTb
JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; IIPU ONMCAaHUU BEPHO TPAaKTOBATH
(GU3NYEeCKUi CMBICT HCIIOJB3YEMBIX BEJIWYMH, WX OOO3HAUYEHUS W EAWHUIBI H3MEPEHUS;
HAXOJUTh (POPMYJIBL, CBSA3BIBAIOIINE JAHHYIO (PH3UUYECKYIO BEIMYUHY C APYTUMH BETHUYNHAMU.

. AQHAJIM3UPOBATh CBOWCTBA TEJ, CBETOBBIC SIBJICHUS W IIPOLECCHI, HCIOJIb3YS
¢bu3nveckre 3aKOHbI: 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHEHHUS CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEIOMJICHUS CBETa; IPU ITOM pPa3InydaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €ro
MaTE€MaTHYECKOE BBIPAKECHUE.

. NPUBOJUTH TIPUMEPBI MPAKTUYECKOTO HCIIOJIB30BAaHUS (PU3MUECKUX 3HAHUH O
CBETOBBIX SIBJICHUSAX.
. pemarh 3ajadyM, HCIHOoJIb3YysS (U3MUECKHE 3aKOHbl (3aKOH MPSIMOJMHEWHOTO

pacrpocTpaHeHHs] CBETa, 3aKOH OTPaKEHHS CBETa, 3aKOH MpPEJIOMIICHHUS CcBeTa) W (hopMyIbl,
CBSI3BIBAIOIINE (PU3WYCCKUE BEeIUYHHBI ((POKYCHOE pAcCTOSIHHE W ONTHYECKAas CHJIA JIMH3HI,
CKOPOCTh 3JICKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa): Ha OCHOBE aHAJIM3a
YCIIOBHUS 3a/Ia4M 3aITUCBIBATh KPAaTKOE YCJIOBHE, BBIACIATH (DU3MUECKUE BEITUYHHBI, 3aKOHBI U
(dbopMyIbl, HEOOXOTUMBIC JJISI €€ PEIICHHS, NMPOBOIUTH PACYETHl M OIICHHBATH pPEaThbHOCTH
MTOJTYYEHHOTO 3HAYCHUS (PH3UYCCKON BETHYNHBIL.

Yuawutica noiyyum 03MOHCHOCIb HAYYUMbCA.

. UCNONL308aMb 3HAHUSL O CBEMOBLIX SBICHUSIX 6 NOBCEOHEBHOU JHCUZHU OIs
obecneyenuss 6e30NaACHOCMU NPU 0OpaweHUU ¢ NPUOOPamu U MexHUYeCKUMU YCmpoucmeamu,
OISl COXPAaHeHUsl 300P0Bbsi U COONIOOEHUSI HOPM IKOJIOSULECKO20 NOBEOCHUsl 8 OKpycaroujell
cpede; npuoOUMb NPUMEPbL GIUAHUS INEKMPOMASHUMHBIX UZTYYEHUL HA HCUBbIE OP2AHUZMBL,

. PaAsIuYams panuybl NPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce00ujuti
xapaxkmep QyHOaMenmanbHbiX 3aKOHO8,
. UCnonvL3086amsb  nNpueMvl  NOCMPOEHUs  uaudeckux Mmooenel, Noucka u

DopmyIupoBKU O0KA3AMENbCIE BbLOBUHYMBIX 2UNOME3 U MeopemuiecKux 8bl80008 HA OCHO8E

IMAUPUYECKU YCIMAHOBTICHHBIX (DAKMO8;

. HAxX00Uumv a0eK8amHy0 NpedyloNHCeHHOU 3a0ade Qu3uLecKyro Mooelb, pa3peuams
npobnemy Kak HA OCHOBe UMEIOWUXCS 3HAHULL O CBEMOBLIX SGIEHUSAX C UCHOIb308AHUEM
MAMeMamuyecko20 annapama, max u npu NOMowiu Memooos OYeHKU.

JIMYHOCTHBIE Pe3yJabTaThI

1. cpOpPMHPOBAHHOCTh ITO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

2. yOeXICHHOCTh B BO3MOXKHOCTH TIO3HAHUS TPUPOJBI, B HEOOXOJAUMOCTH pPa3yMHOTO
WCIIOJIb30BAHUSI JOCTH)KCHUH HAYKM M TEXHOJOTMH [UIS JAJIbHEHIIEro pa3BUTHS
YEJIOBEUECKOr0 OOIECTBa, YBAXKEHUE K TBOPIIAM HAYKH W TEXHUKH, OTHOILCHHE K (pHU3HKe
KaK 2JIEMEHTY O0IIe4eI0BEUECKON KYIbTYPHI,

3. CaMOCTOSITEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHHI U TIPAKTUUYECKUX YMEHUIA,

4. TOTOBHOCTH K BBIOOPY >KM3HEHHOTO ITYyTH B COOTBETCTBHUHM C COOCTBEHHBIMH WHTEPECAMU U
BO3MO>KHOCTSIMU;

5. MoTuBanusg 0Opa3oBaTENbHON JAEATEIBbHOCTH IIKOJFHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;

6. (QopMUpOBaHHE [IEHHOCTHBIX OTHOILIEHUH APYr K APYry, YYUTENI0, aBTOpaM OTKPBITHHA H
n300peTeHunil, pe3yapTaTaM 00ydeHHs.

MertanpeaMeTHble pe3yJibTaThI:

1. OBJaJeHHWE HAaBBIKAMHU CAMOCTOSITEILHOTO TPHUOOPETEHHs] HOBBIX 3HAHWM, OpTraHU3alNUU
yueOHOM JesITeNbHOCTH, IMOCTAHOBKH IIeJel, MIaHUPOBaHUs, CAMOKOHTPOJII M OIICHKH
pE3yNbTAaTOB CBOEH MEATENHHOCTH, YMEHUSIMH MPEIBUICTh BO3MOXKHBIE PE3YJIbTaThl CBOUX
JIeHCTBUIA;

2. TIOHUMaHUE pa3IMuuil MEXKIY HCXOIHBIMH (DaKTaMHM W TUNOTE3aMH il UX OOBSICHEHWS,
TEOPETUYECKUMHU MOJENSIMU W pealbHbIMH OOBEKTaMH, OBJIAJICHHE YHUBEPCATbHBIMH



y4eOHBIMHM JICWCTBUSAMH Ha TMpHUMEpax TUIOTE3 sl OOBSCHEHHS H3BECTHBIX (AKTOB U
3KCHCpI/IMeHTaJIBHOﬁ MMPOBCPKHU BBIABUI'ACMbIX T'HIIOTE3, pa3pa6OTKI/I TCOPCTUICCKUX
MO/JIEJIEH MMPOLECCOB WM SIBJICHUI;

3. (dopmupoBaHMe yMEHUI BOCIPHHHUMATbh, NepepaldaThiBaTh M MPEIbSBIATE HHPOPMALUIO B
CIIOBECHOHM, OOpa3HO#, CHMBOJMYECKOW (QopMax, aHaIM3UpOBaThb M MepepadaTbIBaTh
IIOJIYYCHHYIO I/IH(l)OpMaIII/IIO B COOTBCTCTBHM C IIOCTAaBJICHHBIMU 3aJadaMH, BBIJACIIATH
OCHOBHOC COJCPKAaHHUC MPOYUTAHHOI'O TCKCTA, HAXOJUTH B HEM OTBCThI HAa IMOCTABJICHHLIC
BOIIPOCHI M U3JIarath €ro;

4. mpuoOpeTeHUE OIbITa CAMOCTOSTEIBHOTO TIOMCKA, aHajiu3a W O0TOOpa HH(MOPMALMH C
HCIIOJIb30BAHHUEM PA3JIMYHBIX HCTOYHUKOB WM HOBBIX I/IH(l)OpMaIII/IOHHLIX TEXHOJIOTHI JJIA
PEeIICHMA MMO3HABATCIIbHBIX 3a1aY,

5. pa3BUTHE MOHOJIOTMYECKOW W JHAJOTUYECKOM pedM, YMEHHMS BBIPAXaTb CBOM MBICIH H
CIIOCOOHOCTH BBICIYIIMBATh COOCCEIHNKA, TIOHMMATh €r0 TOYKY 3PCHUS, IPU3HABATH MPABO
JPYroro yelioBeKka Ha MHOE MHEHUE,

6. O0CBOEHHE IIpUEMOB HCfICTBHfI B HCCTAHJAPTHBIX CUTyallUAX, OBJIAJACHUC OBPHUCTUYCCKUMU
METO/IaMH peLIeHus pooIem;

7. ¢dopmupoBaHHE YMEHUU paboTaTh B TPYIIE C BBIMOJTHEHUEM PA3TUYHBIX COIHMAIBHBIX
ponef/i, MpEACTABIATE U OTCTAWBAThH CBOU B3TJIAABI U Y6e)l()IeHI/I${, BE€CTHU IHUCKYCCHUIO.

Conep:kanmne y4e0HOr0 nmpeamera

Conepxxanrie OOydeHHMsI TIPEACTABICHO B Tporpamme pasaenamu  «TerioBbie  sSBICHUS,

«DNEKTpUUECKHUE SBICHUs», MarHuTHBIC SBICHHS, «CBETOBBIC SIBICHUS

TenuioBble siBJICHUS

TennoBoe nemxenue. Tepmomerp. CBsA3b TEMIEPATYPHI CO CPEIHEN CKOPOCTHIO IBIKEHHSI €TO
MoJieKyll. BHyrpeHHsist sHeprus. JIBa cmocoba W3MEHEHUs] BHYTPEHHEH SHEPTHH:
Teryonepenaya U padora. Buasl Temonepemaun. KomwdecTBo TemioTel. Y aenbHas
TEIUIOEMKOCTh BelIecTBa. YJelbHas TEIUIoTa cropaHus TorumBa. Vcmapenue u
konaeHcauus. Kwunenue. Bnaxnocts Bo3zayxa. Ilcuxpomerp. IlnaBnenue wu
Kpuctaymm3anus. TemmepaTypa IJIaBieHUs. 3aBUCUMOCTh TeMIEpaTypbl KHUIIEHHUS OT
naBieHus. OObICHEHNE U3MEHEHHS! arperaTHbIX COCTOSHUN Ha OCHOBE MOJIEKYJISPHO-
KMHETUYecKuX mpezcraBieHuil. [IpeoOpa3oBanus >HEPruM B TEIUIOBBIX JIBUraTElsX.
JlBurarens BHyTpeHHero cropanus. [lapoBas TypOouna. Xomoaunbauk. KIT/] TemmoBoro
IBUTATeNs. OKOJOTMYecKHe MpoOJieMbl HUCHOJIB30BAaHUSI TEIUIOBBIX MAIWH. 3aKoH
COXPaHEHHUS SHEPTUU B MEXaHUYECKHUX M TEIJIOBBIX MPOIIECCaX.

JlaGopatopHble pabOThI
JlabopaTtopHnas padota Ne 1”"CpaBHeHHE KOJTMYECTB TETUIOTHI IPU CMEIIICHUHN BOIBI

pa3HOU TeMIiepaTypbl’

JlaboparopHas pabota Ne 2 «M3mepeHue yAenpHON TEINIOEMKOCTH TBEPIOTO TeJay

JlaboparopHas padota Ne 3 “K3MepeHrie OTHOCUTENBHOM BIaXXHOCTH BO3yXa C TOMOIUIBIO

TEPMOMETPA»

JJIeKTpUYeCKHUe SIBJCHHUS

Onextpuzanus Ten. JBa poaga dIeKTpUUecKUx 3apsiioB. [IpoBOAHMKH, HEMPOBOIHHUKU
(IMPNEKTPUKH) U TIOMYMPOBOIHUKU. B3anmMoaeiicTBre 3apssKeHHBIX Tell. DIEKTPUUYECKOe
noJjie. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOro 3apana. JemqnuMOoCTh 3JIEKTpUYECKOro 3apsa.
OnekTpoH.  Onekrpuyeckoe  nose.  Hampspkenme.  Konpencatop.  DHeprus
ANEKTPUUECKOTO MOJISL.

DNeKTpuYecKuidl TOK. ['anbBaHUYECKHUE SJIEMEHTHI U aKKyMYJISTOPBI. [[efCTBUS 3IIEKTPUUECKOTO
Toka. HanpapieHue 351eKTpUYecKOro Toka. DJIEKTPUUYECKasl Uelb. DJIEKTPUUECKUN TOK B
Metamiax. Cuna Toka. Amnepmetp. BonbTMmeTp. DieKTpuueckoe copoTUBICHUE. 3aKOH
OMa [ ydacTKa 3JIEKTPUYECKOM Ienu. YelbHOE 3JIEKTPUYECKOE COMPOTUBIICHUE.
Peocrartsl. IlocnenoBatenbHOe U apaieIbHOE COEAMHEHHS TPOBOTHUKOB.

PaGora u momHocTh TOKa. 3akoH J[Ixoyns-Jlenma. Jlamma HakanuBaHus. DIEKTPHUUYECKHE
HarpeBareibHble MPUOOPHI. DIEKTPUYECKH CcueTd4uK. Pacder dSIeKTpOosHEpruw,




noTpebisiemoit anekrpornpudoopoM. Kopotkoe 3ambikanue. [lnaBkue mpenoxXpaHHUTENH.
npaBuiia 0€30MacHOCTH MPH padoTe ¢ HCTOYHUKAMHU AJIEKTPUYECKOTO TOKA

JIaGopaTopHblie pabOoThI

JIaboparopHas pabota Ne 4 “COopka 3NEeKTPUIECKOM [IENU U U3MEPEHUE CHITBI TOKA B €€

pa3IMyYHbIX yyacTKax’

JlabopaTtopHnas pabota Ne 5 «3mepenue HanpsHKEHUsD

JlabopaTtopHnas pabota Ne 6 "PerynupoBaHue CUjbl TOKa peocTaToMm”

Jlabopatopnast paborta Ne 7 “Omnpezenienre CONpOTUBICHUS TPOBOTHUKA ITPU TOMOIIH

amIepMeTpa 1 BoJIbTMeTpa’”

JlabopaTtopHnas pabota Ne 8 “U3mepeHre MOIIHOCTH U pabOTHI TOKA B AJIEKTPUUYECKOH Jiamrie”

MarauTHble sIBJICHUsI

[ToctrostHabie MarHuThl. B3anmMoaencTBiue MarauToB. MaruutHoe nosie. MarHuTHOE MOJie TOKA.
DONeKTpOMarHUTbl M UX MNpUMeHeHHe. MarHuTHoe mosie 3emiu. MarautHbele OypH.
JleiicTBre MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DIJIEKTPOJBHTATEIb IMOCTOSHHOTO
TOKA.

JlaGoparopHble pabOThI

JlabopaTtopHnast pabota Ne9 «COopKa JIeKTpOMarHuTa U UCIIbITAHUE €r0 ACUCTBUS»

Jlabopatopnast pabota NelQ «M3yueHre SIEKTPUYECKOTO ABUTATENS TIOCTOSHHOTO TOKa (HA
MO/IEITH )»

CgeroBblI€ SIBJICHUS

Hctounuku cBera. [IpsMonuHeiiHOE pacipOCTpaHEHUE CBETA B OJJTHOPOIHOU cpene. OTpaxeHue
cBeTta. 3akoH oTpaxkeHus. [Imockoe 3epkanio. IIpenomnenue cBera. Jlunza. @okycHoe
paccTosiHUEe M onTHYecKas cuiia JuH3bl. [locTpoeHue nzobpaxenuil B ntuH3zax. ['na3 kak
ontuyeckas cucrema. Jlegextsl 3penus. Ontuyeckue npubopsl.

JlaGopaTopHble pabOThI

JlabopaTtopnas padora Nel 1“Tlomyuenne n3o0pakxeHus TPH IIOMOIIH JIMH3BI

TemaTHueckoe INIAHUPOBAHHUE C YKAa3aHUEM KOJIHI€CTBA 4aC0B,
OTBOJAMMBIX HA OCBOCHHE KAKI0H TeMbI

Neni/m Ha3zBanue Tem KoauuecTBO KoaunuecTBO
OTBOAUMBIX YaCOB KOHTPOJILHBIX
padoTt
1 Temnosrie SBICHUS 23 2
2 DIIEKTPUYECKUE SIBIICHUS 29
3 MarHuTHBIC SBJICHUS 5 1
4 CBeTOBEIC SIBIICHUSA 10 1
5 IToBTOpEHME 1 1
HUTOI'O 68 6
KaneHnapHo-TeMaaneCKoe IJIAHUPOBAHHUE
No/Ne HanmeHnoBanus pa3aesioB/TeMbl YPOKOB Koanuecrso Mara
qacoB IJIaH.
Tema 1. TEIIJIOBBIE SIBJIEHUS (23 yaca)
11 BBOIHBI MHCTPYKTax IO OXpaHe Tpyaa. 1
TermoBoe nBuwkeHue. BHyTpeHHss dHeprus.
2/2 CrniocoObl NI3MEHEHUS] BHYTPEHHEH 3HEpruM. 1
3/3 Buns! Tennonepenaun. TenaonpoBoAHOCTS. 1
Konsekuus. M3nyyenue.
4/4 CpaBHenue BUJOB Temionepeaayuu. [Ipumepst 1
TEIUIONEPEIaYu B IPUPOJIE U B TEXHHUKE.
5/5 KoauuecTBo TenmnoTsl. Y ACIbHAS TEIIOSMKOCTD 1
BEILIECTRA.




6/6

Pacuer xonudecTBa TCIJIOTHI, HCO6XOIII/IMOI‘O
U Harpe€BaHus Tejia WM BBLACIACMOTO TCIIOM
IPpH OXJIAKICHUN

717

IIepBUYHBIN MHCTPYKTaX 10 OXpAaHE TPyAa Ha
pabodem mecte. JlabopaTopHas padora Ne 1
"CpaBHEHUE KOJIMYECTB TEIJIOTHI IPU
CMEIIEHUH BOJbI Pa3HON TeMIepaTypbl”

8/8

Pemenue 3a1auy Ha pacyeT KOJIMYECTBA TEIIOTHI,
HaXO0XJICHUC YHCHBHOﬁ TCIIIIOEMKOCTH
BELIECTBA.

[IepBHYHBIN MHCTPYKTaX IO OXpaHE TPy1a Ha
pabouem mecte. JlabopaTopHas pabora Ne 2
«M3mepenue yaenbHON TEITOEMKOCTH TBEPIOTO
Tena»

9/9

DHeprus TOIIMBA. 3aKOH COXPAHEHUS U
MIPEBPALICHUS YJHEPTUN B MEXaHUYECKUX U
TEIUIOBBIX ITPOLIECCaX.

10/10

Ob6o06maromee
[ToBTOpenue no reme «TemnoBbIe SIBICHUS

11/11

KonTtponpnas padorta Nel "TemoBbie siBnenus”

12/12

AHanu3 KOHTPOJIBHOM paboThl U KOPPEKLIUS
VYV ]I. PaznuuHble arperaTHble COCTOSHUSA
BEIECTBA.

13/13

IInaBnenue u OTBEPACBAHNEC KPUCTATIIMYCCKUX
TECII.

14/14

y,[[eJ'IBHaH TCIJIOTA ITJIaBJICHUS.

15/15

Hcnapenue u KoHAEHCAIMS.

16/16

OTtHocuTeNbHAS BIIAXXHOCTh BO3yXa U €€
U3MepeHHue.

[lepBu4HBIN HHCTPYKTAX MO OXpaHE TpyJa Ha
pabouem mecte. JlabopaTopHas padora Ne 3
“N3mepeHne OTHOCUTEIBHOM BIIAXKHOCTU
BO3JlyXa C MOMOIIbIO TepMOMETpA”

17/17

KI/IHGHI/IG, yAaCIbHAasA TCILJIOTa Hap006pa30BaHI/Iﬂ

18/18

Pemenue 3amau Ha pacdeT KOJIMNYCCTBA TCIIJIOTHI
IIpHU arp€raTHbIX MCpPexogax.

19/19

PaGora napa u raza npu pacuupeHuu.
JIBurarens BHYTPEHHETO CrOpaHUsl.

20/20

[TapoBas Typ6una. KI1J] TeroBoro npuratens.

21/21

[ToBTOpeHue Temsl “TersioBbie AIBICHUS

22/22

KonTpospHast padota Ne 2 «TemnnoBble siBIeHUS

23/23

AHan3 KOHTPOJBHON paObOThl M KOPPEKITUS
YV ]I. O6o6meHue mo teme «TemioBbie
SIBJICHUS

A R

Tema 2. QJIEKTPUYECKHWE SABJIEHUS (29 yacoB)

24/1

aﬂeKTpI/IBaHI/IH TCII. I[Ba poJa 3apsaa0B.

25/2

QHCKTpI/I‘-ICCKOC II0JIC. I[CJ'II/IMOCTB
QJICKTPUYICCKOTO 3apsaa.

26/3

CtpoeHnue aToma.

27/4

OObscHEHHUE QJICKTPU3aluU TCII.




28/5 DNEeKTpUUYECKU TOK. DJIEKTPUUYECKHUE LIETIH. 1
29/6 OnexTpuueckuil TOK B MeTayuiax. JlefcTBus 1
IEKTPUYECKOTO TOKA.
30/7 Cuna Toka. Mi3Mepenue cuiibl Toka. AMIepMeTp. 1
31/8 [TepBuYHBIN MHCTPYKTAX IO OXpaHE TPyJa HA 1
pabouem mecte. JlabopaTopHas pabora Ne 4
“COopKa AIEKTPUUECKOM 1IETTH U U3MEPEHUE
CHJIBI TOKA B €€ PAa3JIMYHbIX y4yacTKax’
32/9 DNEKTPUUECKOE HANPSKEHHE. 1
33/10 [TepBUYHBINA HHCTPYKTAXK I10 OXpaHEe TPy/Aa Ha 1
pabouem mecte. JlabopaTopHas padota Ne 5
«3MepeHne HapsHKEHUs»

34/11 DNEKTPUUYECKOE COMTPOTUBIIEHHE POBOTHUKOB. 1
35/12 Peocratsl. [lepBUYHBINA HHCTPYKTaX 110 OXpaHe 1
TpyAa Ha paboueM Mecte. JlaboparopHas padoTa

Ne 6 "PerynupoBaHue CHIIbI TOKAa PEOCTaTOM .
36/13 3akon OMa JyIst ydacTKa IeIu. 1
37/14 Pemrenne 3aiau Ha 3akoH Oma. 1
38/15 Pacuer conpoTuBIIEHHsI IPOBOIHUKOB. 1
39/16 [lepBUYHBII HHCTPYKTAX 110 OXpaHe Tpy/aa Ha 1
pabouem mecte. JlabopaTopHass padorta Ne 7
“OnpeneneHre CONPOTUBIIEHUS MPOBOIHUKA
MpY MOMOIIHA aMIIEPMETPa U BOJIBTMETPA .
40/17 ITocnenoBarenbHOE COEAMHEHNUE MPOBOTHUKOB. 1
41/18 [TapannensHO€ coeMHEHUE TPOBOJHUKOB 1
42,43/19,20 | Perrenwue 3anmau o teme «llapamiensHoe u 2
MIOCJIEJOBATEILHOE COETMHEHUS IPOBOTHUKOBY.
44/21 PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO TOKa 1
45/22 [lepBUYHBIN UHCTPYKTaX 10 OXpaHe TPyAa HA 1
pabouem mecte. JlabopaTopHas padora Ne 8
“l3mepeHne MOITHOCTH M pabOTHI TOKA B
3JIEKTPUYECKOM JlaMmIie’.
46/23 Konpnencarop. 1
47124 HarpeBaHue pOBOAHUKOB 3JICKTPHYCCKUM 1
TOKOM
48/25 KopoTtkoe 3ambikanue. [Ipenoxpanurenu. 1
49,50/26,27 | Pemienue 3a1a4 1o teMe « DIEKTPHUECKHE 2
SIBJICHUSD)
51/28 Kontponsnas padora Ne 3 “Onexkrpuueckue 1
SIBJICHUS. DJIEKTPUUECKUNA TOK
52/29 AHanmu3 KOHTPOJIBHOM pabOThl M KOPPEKIUSI 1
YV /1. O60011eHre 3HaHHH IO TeME
«DNEKTPUYECKUE SIBICHUSD)
Tema 3. MAI'HUTHBIE SAIBJIEHUS (SuacoB)
53/1 MaruutHoe nosie. MarHuTHoe 1oJie IpsiMoro 1
TOKa. MarHUTHbIE JINHUU.
MarHuTHO€ 10JIe KaTYIIKHA C TOKOM. 1
54/2 DNEKTPOMAarHUTHl U UX MPUMEHEHHE.

[lepBUYHBII MHCTPYKTaX 110 OXpaHe Tpy/a Ha
pabouem mecre. JlabopaTopHast pabora Ne9




«COopKa 3MEeKTPOMArHUTa U UCIIBITAHUE €T0
JNIEUCTBUSY

55/3

IlocTosHHBIE MAarHUTHEL. MarHuTHOE HOJIE
HOCTOSIHHBIX MarHuTOB. MardHuTHOE 1OJIe
3emMutn.

56/4

JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOIHUK C
TOKOM. DJIEKTPUYECKUM BUraresns. [lepBuunbiii
WHCTPYKTaX T0 OXpaHe Tpy/Ja Ha pabouem
Mmecte. Jlabopatopuas padora NelO «M3yuenue
AIEKTPUYECKOTO JBUTATEINSI IIOCTOSTHHOTO TOKa
(Ha MozieTn)»

57/5

KontponsHas padota Ne4 1o teme «MarHuTHbIE
SIBJICHUSD

Tema 4. CBETOBBIE SABJIEHUSA (10 yacoB)

58/1

AHanu3 KOHTPOJIbHOM pabOThl U KOPPEKLIUS
YV . Uctounuku cera. lIpsmonnneiinoe
pacpoCTpPaHEHUE CBETA

59/2

BumnMmoe nBrkxeHne CBETHI

60/3

OTtpaxeHue cBeTa. 3aKOHbI OTPAYKEHHUSL.

61/4

[Tnockoe 3epkano. 3epKaibHOE U PACCESTHHOE
OTpaX€HHE CBETa

62/5

[Ipenomiienne cBeta. 3aKOH MPEIOMIIEHUS
CBETA.

63/6

Jlunzel. 300paskeHus, 1aBaeMple JTUH3AMHU

64/7

[TepBuYHBIN HHCTPYKTAX MO OXpaHe TpyJa Ha
pabouem mecte. JlabopaTopHas padota
Nel1“TTonyuenune n3o0OpakxeHust IPU IIOMOIITH
JIUH3BI

65/8

Pemenne 3a1a4 Ha IIOCTPOCHUC B JINH3aX.

66/9

Kontponbhas padota Ne 5 “CeroBbie
SIBJICHUS

67/10

AHanu3 KOHTPOJILHOM pabOThl U KOPPEKIUs
YV . I'na3 u 3penne. Ouku. PoTorpapudeckuit
anmnapar.

Tema 4. IOBTOPEHMUE (3 yaca)

68/1

[ToBTOpEHue npoiineHHoro 3a Kypc Gpusuku 8
kiacca. ItoroBas KOHTpoJbHast paboTa.




