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Pabouas mporpamma no ¢usuke s 10-11 kimaccoB cocTaBieHa Ha OCHOBE MPOrpaMMBbI CpeHEro OOIIero odpa3oBaHmUs,
npuMepHOl mnporpammbl yueOHoro kypca (Illaramuna A.B., Paboume nporpammbl, ®uzuka, 10-11 kmaccer. — M.:
[Ipoceemenue, 2017.) Ilpennaraemasi pabouas mporpamMmma peanusyercss B yueOHukax «®Pusuka. 10 xrace I'.S.Mskuiies,
b.b.byxogues, H.H.Corckutii / [Tox pen. H.A.TlapdentreBoit, ba3zoBbiii ypoBeHb (KOMIUIEKT C JIEKTPOHHBIM TIPUIIOKEHUEM ). —
M.: Tlpoceenienue, 2014.), I'. . Mskumes, b.b.byxosues, H.H.Corckuii / [lon pea. H.A.IlappentoeBoii, ®duszuka. 11 kmacc.
ba3oBbIii ypoBeHb (KOMIUIEKT C 3JICKTPOHHBIM mpritokeHreM). — M.: TIpocserienue, 2014.).
[Iporpamma paccumTana Ha 6a30BbIN ypoBeHb M3ydueHus ¢uszuku: 10 kiacc — mo 2 yaca B Hejenmo, 68 yacos B roa; 11 kmacc —
1o 2 4yaca B HeJIe0, 68 4acoB B IoOJI.

Ilnannpyemblie pe3ybTaThbl Kypca
Jluunocmuuimu pe3yiomamamu 00yyeHus usuke 8 OCHOBHOU WIKOJIe AGTIAIIOMCA:
- ¢(OpMUPOBAHHOCTh IMO3HABATEIILHBIX MHTEPECOB Ha OCHOBE Pa3BUTHUS WHTEIUICKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN
y4aluxcs;
- YOSXIEHHOCTh B 3aKOHOMEPHOM CBS3M U TIO3HABAEMOCTH SBJICHUW NPUPOJIbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHMUS, B
HEOOXOUMOCTH Pa3yMHOT'O MCIOJIb30BAHUS JIOCTUKEHUM HAYKU U TEXHOJIOTHH JJIsl NallbHEUIIIEro pa3BUTHUSL YEJIOBEUECKOTO
o0111ecTBa, YBaXKEHUE K TBOPLIAM HAYKW U TEXHUKHU, OTHOILICHHE K (PU3MKE KaK AJIEMEHTY O0IIEYEeIOBEUECKON KYIbTYPHI,
- CAMOCTOSITEJIbHOCTh B MMPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHM;
- Pa3BUTOCTh TEOPETHUUYECKOI'0 MBIIIJICHUS HA OCHOBE (POpPMHUpPOBAHUS YMEHUM YCTaHABIMBATh (PAKThl, pa3audyaTh MPUUUHBI U
CJIE/ICTBUS,
- CTPOUTH MOJICJM W BBIIBUTATh THIOTE3bl, OTHICKUBATh U (OPMYIHUPOBATH JOKA3aTEIHCTBA ITUX THUIOTE3, BBIBOJIUTH W3
AKCIIEPUMEHTAIBbHBIX (DAKTOB U TEOPETUUYECKUX MOJENIeH PU3NUECKUE 3aKOHbI;
- TOTOBHOCTH K BBIOOPY KU3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMHU M BO3MOXKHOCTSIMU,
- MOTHBAITMS 00pa30BaTEILHOMN ACSITEIILHOCTH MTKOJIBPHIUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOXO0/A;
- B MIPUOOpETEHHE IIEHHOCTHBIX OTHOIIEHUM NIPYT K JAPYTY, K YUUTEJIO, aBTOPaM OTKPBITUH M U300peTEeHUM, K pe3ysbTaTaM
o0yJeHus.
Memanpeomemuvivu pesynbmamamu 06yyeHus Quauke 8 0CHOBHOU WKOLE AGTAIOMC:
- OBJIQJICHUE HABBIKAMH CAMOCTOATEIILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM, OPraHU3allii y4eOHOU IeATeTbHOCTH, MTOCTAaHOBKH
1esel, TUIAaHUPOBAaHMS, CAMOKOHTPOJII U OIEHKH pe3yJbTaTOB CBOEH JEATETLHOCTH, YMEHUEM IMPEIABUJIETh BO3MOXKHBIC
pe3yJIbTaThl CBOUX JICUCTBUM;




- MOHWMAHHUE PA3TUYNNA MEXKIY HMCXOTHBIMHU (DaKTaMU W THUIIOTE3aMH I MX OOBSICHEHUS, TCOPETHUYCCKUMHU MOICISIMHU 1
peabHBIMU O0BEKTAMM;

- OBJAQJCHUC YHHUBEPCATHLHBIMU y4E€OHBIMHM JCUCTBUSAMHU Ha MPUMEPAX BBIABHKEHUS THUIOTE3 I OOBSICHEHHUS W3BECTHBIX
(hakTOB, M IKCIIEPUMEHTAIHHON IIPOBEPKHU ATHUX THIIOTE3, Pa3pa00TKU TEOPETUICCKUX MOJIEIEH ITPOIIECCOB MM SBJICHHM;

- ¢hOpMUPOBAHHOCTh YMEHUW BOCHPUHUMATh, IMEpepadaThiBaTh M MPEABABIATh WH(MOPMAIUIO B CIIOBECHOM, 00pa3HOM,
CUMBOJIMUECKOU (popmax,

- aHATM3UPOBATh W TiepepabaThiBaTh MOTYYCHHYI0 HH(GOPMAIIUIO B COOTBETCTBUHU C IMOCTABICHHBIMHU 3a7a4aMH, BBIICISATH
OCHOBHOE COJIEpKaHHUE€ MPOYMTAHHOIO TEKCTa U HaXOJUTh B HEM OTBEThI Ha BOIIPOCHI;

- TpUOOpETEeHHE OIbITa CAaMOCTOSITEJILHOIO TOMCKA, aHajiu3a M OoTO0Opa WH(OpPMAIMM C HCIOJIL30BAaHUEM pPa3JIMUHBIX
HMCTOYHHUKOB ¥ HOBBIX HH(OPMAITMOHHBIX TEXHOJIOTUH IS PEIICHUS MTO3HABATEIHHBIX 33]1a4;

- pPa3BUTOCTh MOHOJIOTMYECKON W JHAJIOTMYECKON pEedH, YMEHHUS BbIpakaTh CBOM MBICIM M CIIOCOOHOCTH BBICITYIINBATH
coOeceHNKa, TOHUMAaTh €ro TOYKY 3peHHs, MPU3HABATh IIPABO JAPYTOro YesioBeKa Ha MHOE MHEHHUE;

- KOMMYHHKATUBHBIE YMEHUS JOKJIAIbIBATh O PE3yIbTaTaX CBOCTO MCCICIOBAHMS, y4aCTBOBATh B IUCKYCCHUH, KPATKO U TOYHO
OTBEYaTh Ha BOIIPOCHI, UCTIOJIB30BATh CIIPABOYHYIO JIUTEPATYPY M APYrue UCTOUYHUKU HHPOpMAIIHH;

- OCBOCHHE MPUEMOB JICHCTBUN B HECTAHAPTHBIX CUTYAIIUSX, OBJIaJICHUE IBPUCTUICCKUMH METOAAMU PEIICHUS MPOOJIeM;

- (opmupoBaHue yMEHHI paboTaTh B TPYIIIE C BBHITOTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MPEACTABIATh M OTCTaWBATh
CBOM B3TJISJIBI U YOCXKJICHHS, BECTH IUCKYCCHIO.

IIpeomemnvimu pesyiomamamu ooyuerus guszuxe 6 10-11 xnaccax saeisromcs.

Buinycknuk nayuumces:

pacmo3HaBaTh MEXAaHWYECKUE SBJICHHUS W OOBACHITH HA OCHOBE HMMEIONIUXCS 3HAHWM OCHOBHBIC CBOMCTBA WM YCIIOBHS
MPOTEKAHUS ITUX SBJICHUN: PAaBHOMEPHOE M HEPAaBHOMEPHOE JBM)XEHUE, PABHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE
JBIKEHUE, OTHOCUTEILHOCTh MEXaHUIECKOTO JIBIXKCHHS, CBOOOTHOE TMaJIEHNE TeJl, PABHOMEPHOE JABUKEHUE IO OKPY>KHOCTH,
WHEPIUS, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE ABWKCHHUE, Mepefada JaBICHUS TBEPAbIMU TEIaMH, XUIKOCTIMHU W Ta3aMu,
atMoc(epHoOe AaBJieHHe, TIJIaBaHUE TEJI, paBHOBECHE TBEPbIX TEJ, UMEIOIINX 3aKPEIJICHHYI0 OCh BpallleHHs, KoiebaTeIbHOe
JBU)KEHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

ONKCHIBATh M3yYEHHBIC CBOMCTBA TET W MEXAaHWYCCKUEC SBJICHHS, UCIONB3Yysd (PH3WYECKHUE BEIMYWHBL: MyTh, MEPEMEIICHHE,
CKOPOCTh, YCKOpEHHUE, TIeproa oOpallleHHs, Macca Teja, MUIOTHOCTh BEeIecTBa, cujia (CHiia TSHKECTH, CUjla YIPYTroCTH, CHja
TpPEeHHS), AABJICHHUE, UMITYJIbC TEJNa, KHHETUYECKas YHEPTHs, MOTCHIIMAIbHAs dHEPIus, MeXaHndeckas paboTa, MeXaHHIecKas
morHocTh, KIIJ| mpu coBepiiiennu paboThl ¢ MCHOIB30BAaHUEM IIPOCTOTO MEXaHW3Ma, CHJIa TPEHUS, aMIUIUTY/AQ, MEepUoi H




4acToTa KoJieOaHWi, JJIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPAHEHUS; MPU OMHCAHUU NPABHIIBHO TPAKTOBATh (PU3UUECKUI
CMBIC MCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U €IUHUIBl U3MEPEHMs, HAXOAUTh (OpMYJbl, CBS3bIBAIOLIUE JIAHHYIO
(U3MUECKYIO BEIMYMHY C IPYTUMHU BEIMYMHAMU, BBIYUCIIATH 3HAUCHUE (PU3NYECKOIN BEITMYUHBI;

aHaJIM3UPOBATh CBOMCTBA TeJl, MEXAHUYECKHE SIBJICHUSI U TPOLIECCHI, UCIOb3Ys (PU3NUECKUE 3aKOHBI: 3aKOH COXPAHEHUs
SHEPryU, 3aKOH BCEMUPHOTO TATOTCHHMSI, MPUHITUI CYMEPIIO3UIINU CHI (HaXoKJeHue paBHoAehcTByromei cunbl), I, I u III
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHMs MMITyJbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena; ONpu 3TOM pPA3NUYaATh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €T0 MaTeMaTHUYECKOE BBIPAXKEHHE,

pas3nnyaTh OCHOBHBIE IIPU3HAKU U3YYEHHBIX PU3NUYECKUX MOJIENIEH: MaTepuabHas TOUKa, NHEPLHUAIbHAS CUCTEMA OTCUETA;
pelmaTh 3a7add, UCHOJb3ys (U3NYECKUE 3aKOHbI (3aKOH COXPAHEHMsI DHEPIUH, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHIIMII
cynepno3uuuu cui, I, II u 111 3akonsl HproTOHA, 3aKOH cOXpaHEeHUs UMITYJIbca, 3aKoH ['yka, 3akoH [lackais, 3akoH Apxumena)
U (QopMyIbl, CBsI3bIBatOIINE (PU3NUYECKUE BEJIWYUHBI (IIyTh, CKOPOCTb, YCKOPEHHUE, Macca Teja, IUIOTHOCTh BEIIECTBA, CHIIA,
JaBJICHUE, UMITYJIbC T€Ja, KHHETUYECKasl SHEPrusl, NOTEHIMAJIbHAs SHEPrusl, MeXaHndyeckas paboTa, MEXaHU4eCcKasi MOLIHOCTb,
KIIJ] mpocroro mexanusma, CHjia TPEHHUSI CKOJIbKEHUS, KOA(D(PUUMEHT TpeHus, aMIUIUTyAa, IepUO U 4acToTa KojeOaHUi,
JUIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHUs): Ha OCHOBE aHaJIW3a YCJIOBUS 3aJjauM 3alliChIBaTh KPAaTKOE YCIOBUE, BBIICIATD
(u3nUecKre BEIIMYMHBI, 3aKOHBI U (POPMYIIbl, HEOOXOUMBIE JI €€ PELIEHUs, TPOBOAUTh PACUEThl U OLICHUBATh PEATLHOCTh
NOJIyY€HHOI'O 3Ha4YE€HUS (PU3UYECKON BETUUUHBI.

pacro3HaBaTh TEIUIOBbIE SIBJICHUS U OOBSICHATH Ha 0a3e MMEIOLIUXCSA 3HAHMM OCHOBHBIE CBOWCTBA WMJIM YCJIOBMSI MPOTEKAHMS
ATUX SIBICHUI: Au(Qy3us, U3BMEHEHHEe o0bemMa Tell MPU HarpeBaHuM (OXJIAXKACHHH), OOJbIIas CKUMAEMOCTh T'a30B, Maas
CKUMAEMOCTh KUIAKOCTEH W TBEPABIX TEJ; TEIIOBOE PAaBHOBECHE, MCHAPEHUE, KOHJECHCAIWs, IUIABJICHUE, KPUCTAJLTM3aIus,
KUIIEHUE, BIAXHOCTh BO3AYyXa, Ppa3IUYHbIE CHOCOOBI Terionepeaaun (TerIonpOBOAHOCTh, KOHBEKIMS, U3Iy4YCHHUE),
arperaTHble COCTOSIHUS BELIECTBA, IOTJIOMIEHNE YHEPIUU IIPU UCIIAPEHUU JKUJIKOCTH U BBIACIICHUE €€ IIPU KOHJEHCAlUU I1apa,
3aBUCUMOCTD TEMIIEPATypPhbl KUIIEHUS OT JABJICHNS;

OIKCHIBAaTh M3YyYEHHBIE CBOMCTBAa TENl W TEIUIOBBIC SBJICHUS, HCIONB3YS (PU3UUYECKHE BEIMYMHBI: KOJIUYECTBO TEILIOTHI,
BHYTPEHHSSI DHEPIUs, TEMIIEPATYpPa, yJAelIbHas TEIJIOEMKOCTh BEIIECTBA, YACIBbHAs TEIUIOTAa IUIABICHUS, YAEIbHAs TEIIOTa
napooOpa3oBaHus, yAelbHasi TEIUIOTAa CTOpPaHUS TOIUIMBA, KOI(PQPHUIIMEHT MOJE3HOr0 NEHCTBHUS TEIIOBOTO JABHUrATENs; MpU
ONHMCAHUM MPABUIIBHO TPAKTOBAaTh (PM3MYECKUI CMBICI MCIOJIb3YEMbIX BEIMYHMH, UX O003HAYEHUS U €OUHULBI U3MEpPEHUS,
HaxXoAuTh (OPMYJIbl, CBS3BIBAIOIIUE JAHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, BBIUHCISATH 3HAYCHHE
(br3MYECKON BEJIMYUHBIL;



aHAM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SIBJICHHWS M TIPOIECCHI, MCIIONB3ysS OCHOBHBIC IMOJOKEHUS aTOMHO-MOJICKYJISIPHOTO
YUEHHUS O CTPOEHUU BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

pa3andaTh OCHOBHBIC MPU3HAKN N3YYEHHBIX (DU3MUYECKUX MOJIEICH CTPOSHUS Ta30B, )KUIKOCTCH U TBEPABIX TEIT;

PUBOIUTH MIPUMEPHI MTPAKTUYECKOTO UCII0JIb30BaHUS (DU3NUECKUX 3HAHUHN O TETJIOBBIX SIBICHUSX;

pemarh 3a7a4u, UCIHOJb3Yys 3aKOH COXPAaHEHHUs YHEPruu B TEIUIOBBIX Mpoiieccax W (OPMYIbI, CBS3bIBAOIINE (PU3NYECKUE
BEJIMYHMHBI (KOJMYECTBO TEILIOTHI, TEMIIEpaTypa, yAeIbHAs TEIUIOEMKOCTh BEIIECTBA, y/IeIbHAs TEIUIOTa TUIABJICHHS, yeIbHas
TEIJI0Ta MapooOpa3oBaHusl, yaeIbHAS TEMI0Ta CTOPAaHUs TOTUIMBA, KOY(PDUIIMEHT MOJIE3HOTO JIEHCTBUS TETJIOBOTO JABUTATEIs):
Ha OCHOBE aHAJIM3a YCIIOBHUS 3a/layMl 3alUCHIBATh KPATKOE YCIOBUE, BBIACIATH (PH3NUECKUE BEIWYUHBI, 3aKOHBI  (POPMYIIBI,
HEOOXOMMMBIE JII €€ pEIICHHs, MPOBOJUTH PAacyeThl W OIEHUBATh PEAbHOCTh IOJIYYCHHOTO 3HAaueHUs (pu3mdeckoi
BEJIMYHHBI.

pacro3HaBaTh SJICKTPOMArHUTHEIC SIBJICHHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC CBOMCTBA WJIM YCJIOBHSI
NPOTEKaHUS ATUX SBIICHUMN: DJIEKTPHU3AMS TEJ, B3aUMOACHCTBHE 3apsA0B, MICKTPUUCCKUN TOK M €ro JEUCTBHUS (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE), B3aWMOJCHCTBHE MArHWUTOB, SJICKTPOMATrHWTHAs WHIYKIUS, ICUCTBHE MarHUTHOTO TIONIST Ha
IIPOBOJHUK C TOKOM M Ha JIBIDKYIIYIOCS 3apsOKEHHYIO YacTHILY, JCMCTBHE AJIEKTPUUECKOTO TOJIS Ha 3apsHKEHHYIO YacTHILY,
AJIEKTPOMArHUTHBIC BOJHBI, MPSMOJIMHEHHOE PACTIPOCTPAHCHHE CBETA, OTPAKECHHUE U MPEIOMJICHUE CBETA, TUCIIEPCHUS CBETA.
COCTaBIIATh CXEMBI AJICKTPUYECKUX IIeTIed C TOCIEAOBATCIbHBIM W TapaUIeIbHBIM COCAMHEHUEM DJJIEMEHTOB, pas3iidyas
yCIIOBHBIE 0003HAYEHUS DJIEMEHTOB AJICKTPUUECKUX IIeTel (MCTOYHUK TOKa, KIIF0Y, Pe3UCTOp, PeocTaT, JIaMIIOYKa, aMIIepMeTp,
BOJIbTMETD).

UCTIOIH30BaTh ONTHYECKHE CXEMBI JJIsl TOCTPOSHUS N300paKeHUH B MJIOCKOM 3epKajie B COOMparomiei TuH3e.

OMKCHIBATh M3YUCHHBIE CBOWMCTBA TN M JJICKTPOMArHUTHBIC SBJICHUS, UCIONB3YS (PU3NYECKUE BEIMYMUHBI: DJIECKTPUUCCKUN
3apsijI, CUjia TOKA, SJIEKTPUUECKOE HAMPsHKEHHUE, IIEKTPHUECKOE COMPOTUBIICHUE, YEIHHOE COMPOTHUBIICHUE BElIeCTBa, paboTa
AIEKTPUYECKOTO TOJISI, MOITHOCTh TOKa, ()OKYCHOE pPACCTOSHHUE M ONTHYECKas CUjla JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJHBI M YacTOTa CBETA; MPH OMHMCAHWHM BEPHO TPAKTOBATh (PM3MUECKHH CMBICT HCIOJIB3YEMBIX BEITUYHH, UX
0003HAUCHUSI W CIWHHUIBI M3MEPEHUS; HAXOMUTh (DOPMYJIBI, CBS3BIBAIONINE MTAHHYIO (PU3UYCCKYIO BEIWYUHY C JAPYTHMH
BEJIMYMHAMH.

aHAM3UPOBATH CBOMCTBA TEII, JIEKTPOMArHUTHBIC SIBJICHUS M MPOIIECCHI, HCIONMB3Ys (U3NUECKHE 3aKOHBI: 3aKOH COXpPaHEHUS
AIEKTPUUECKOro 3apsna, 3akoH OMma i ydacTka nenu, 3akoH J[xoyns-JIeHna, 3akoH IPsIMOJIMHEMHOTO PaclpOCTPaHEHUS
CBETa, 3aKOH OTPaKCHMsI CBETA, 3aKOH MPEIOMJICHUSI CBETA; MPHU STOM pPa3INYaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BhIPAKCHHE.



MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCITOIB30BAHUS (PH3NIECKUX 3HAHUN O DJIEKTPOMATrHUTHBIX SIBJICHH SIX

pemiath 3ajadM, MUCHONB3ysd (Qu3nueckue 3akoHbl (3akoH Oma s yyacTka 1enu, 3akoH JDkoyns-JleHna, 3akoH
IPSIMOJTMHEHHOTO PACTIPOCTPAHEHUS CBETA, 3aKOH OTPAKCHHS CBETA, 3aKOH MPETOMIICHHS CBeTa) U (DOPMYJIbI, CBSI3BIBAIOIIHE
dbusznyueckre BEIMYMHBI (CUJa TOKA, JIEKTPUUECKOE HAIPSKEHUE, JIEKTPUIECKOE COMMPOTUBIICHUE, YETbHOE COMPOTHUBICHUE
BEIIECTBA, paboTa AIEKTPUYECKOTO IOJs, MOIIHOCTh TOKA, (DOKYCHOE pPACCTOSHHME W OINTHUYECKas CHUJa JIMH3BI, CKOPOCTh
AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI W YacTOoTa cBeTa, (OpPMYJbl pacdera 3JICKTPUUYCCKOTO COIPOTHUBIICHUS TPH
MOCIIEIOBATEIbHOM W TIapajuIeIbHOM COCJIMHEHUH MPOBOJAHUKOB): Ha OCHOBE aHAIM3a YCJIOBHSI 33J]a4Ml 3alMChIBATh KPATKOE
yCIIOBHE, BBIICIATh (PM3MUYECKHE BEJIMYUHBI, 3aKOHBI M (POPMYIIbI, HEOOXOTUMBIC IS €€ PEIICHUs, TMPOBOIUTh PAacueThl U
OLIEHUBATh PEaJTbHOCTh MOTYYEHHOTO 3HAUCHHUS (PU3HUECKON BETMYUHBI.

WCITOJIb30BaTh 3HAHUSA 00 AJIEKTPOMArHUTHBIX SIBJICHHUSX B TOBCEIHEBHOW XU3HH JIsl oOecreueHus Oe30macHOCTH TpH
oOpaleH!H ¢ MPUOOpPaMH U TEXHHYECKUMH yCTPOUCTBAMHU, JUISI COXPAHEHUS 3JIOPOBBS U COOIOCHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOIIEH Cpeie; MPUBOAUTD MPUMEPHI BIUSHUS HIEKTPOMAarHUTHBIX M3ITyY€HUH Ha KUBBIC OPraHU3MBI,
pa3nuYarth TPAHWUIBl MPUMEHUMOCTH (M3MYECKUX 3aKOHOB, NMOHUMATh BCEOOIIHMHA XapakTep (YHIAMCHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHUS JIEKTPUUYECKOTO 3apsjia) U OrpaHUYEHHOCTh MCIOJIb30BaHUS YACTHBIX 3aKOHOB (3akoH OMa JyIsl ydacTka
uenw, 3akoH [[xoymnsa-Jlenua u np.);

UCIIOJIb30BaTh MPUEMBI TTOCTPOSHUS (HU3MUECKUX MOJIEIICH, TIOUCKa B (DOPMYJTUPOBKH JTIOKA3aTEIHCTB BBIIBUHYTHIX THIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBIICHHBIX (PAKTOB;

HAXOAUTh aJCKBATHYIO TPEIIOKCHHONW 3amade (PU3WYECKYyI0 MOJCNb, pa3peliarth MpodjieMy KaKk Ha OCHOBE HMEHOIIMXCS
3HaHMK 00 DJIEKTPOMArHUTHBIX SIBICHHUSX C HMCIOJb30BaHHEM MATEMAaTHUECKOIrO arapara, TaKk W IMPU ITOMOIIM METOJOB
OLICHKH.

pacro3HaBaTh KBAaHTOBBIC SIBJICHHUA M OOBSCHATH HAa OCHOBE HMCIOIIMXCS 3HAHWNM OCHOBHBIE CBOMCTBA WM YCIIOBHS
MPOTEKAHWS JTHX SBJICHHUI: €CTECTBEHHAss M WMCKYCCTBEHHAs pPAaTUOAKTUBHOCTH, O-, - W Y-U3Ty4CHHs, BOSHHUKHOBEHHUE
JMHENYaTOro CIeKTpa U3TydeHUS aTOMa,;

OIMCHIBATh M3YYCHHBIE KBAHTOBHIC SBICHUS, UCTIONB3Ys (PM3MUECKUE BETUYHHBI: MAaCCOBOE YHCIIO, 3apsIIOBOC YUCIIO, TTEPHOJ
MoJTypaciaja, dHeprus (POTOHOB; MPH ONMHUCAHWU MPABWILHO TPAKTOBATh (DM3MYECKUN CMBICI WCIIOIB3YEMBIX BEIUYWH, WX
0003HAYCHUS W EAWHUIIBI M3MEPECHHS; HAXOMUTHh (DOPMYIIbI, CBS3BIBAIOININE TAHHYIO (PU3WYECKYI0 BEIMYHUHY C JIPYTHMHU
BEJIMYMHAMMU, BBIYUCIIATH 3HaUEHUE (DU3MUYECKOM BEIMYUHBI;



aQHAJM3UPOBATh KBAHTOBBLIE SIBJICHUS, MCHOJB3YsS (DU3MYECKHE 3aKOHBI M TOCTYJAThl: 3aKOH COXPAHEHUSI SHEPIHH, 3aKOH
COXPaHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHUs MaCcCOBOI'O YMCIIa, 3aKOHOMEPHOCTH U3JIYYECHHUS U IOTJIOLICHUS CBETa
aTOMOM, TIPY TOM Pa3JinyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE;

pa3yiMdyaTh OCHOBHBIE IPU3HAKU IJIAHETAPHOU MOJEIN aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOTIO SIpa;

IIPUBOAUTH IIPUMEPHI MPOSBICHUS B IPUPOAE U IPAKTUUECKOTO UCIIOIB30BAHUS PAAUOAKTUBHOCTH, IAEPHBIX U TEPMOSIAEPHBIX
pPEaAKILNHU, CIEKTPAIIbHOTO aHAJIN3A.

yKa3bIiBaTh Ha3BaHUs TuiaHEeT COJIHEYHOW CHUCTEMBI, pa3jndaTh OCHOBHBIC MPU3HAKUA CYTOYHOTO BpAICHHS 3BE3HOTO HEOa,
nerkeHus JIynel, ConHIa U MIaHEeT OTHOCUTENBHO 3BE3/;

IIOHUMATh PA3INYUs MEXY I'eJIMOLEHTPUYECKON U FEOLEHTPUUECKOW CUCTEMaMU MUPA;

Boinycknuk noiyuum 603M04#CHOCHI HAYUUMbCA:

UCIOJIb30BaTh 3HAHUSI O MEXaHUYECKHX SBICHUSIX B MTOBCEIHEBHOM KU3HU AJI1 0OecrieueHus] 0€30MacHOCTH MPU 0OpAIlEHUH C
npuOoOpaMH U TEXHUYECKUMHU YCTPONUCTBAMU, JJII COXPAHEHUS 3/I0pPOBbs U COOJIIOJIEHUS] HOPM 3KOJIOTMYECKOIrO MOBEJCHUS B
OKpY>KaroIlen cpejie; MPUBOJUTh TPUMEPHI TPAKTUUECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUN 0 MEXaHUYECKUX SIBJICHUSIX U
bu3MUecKNX 3aKOHAX; MPUMEPHhl HMCIOJIH30BAHMSI BO300OHOBIISIEMBIX HCTOYHUKOB SHEPIHH; 3KOJOTMYECKHX IOCIEICTBUMA
HCCJIEN0BAHUS KOCMUYECKOTO ITPOCTPAHCTB;

paznuyaTh TPAHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TMOHUMATh BCEOOIIMI XapakTep (YyHIaMEHTAJIbHBIX 3aKOHOB
(3aKOH COXpaHEHUS] MEXaHUYECKON YHEPryH, 3aKOH COXPaHEHUSI UMITYJIhCa, 3aKOH BCEMUPHOTO TSATOTEHHUS) U OTPaHUYEHHOCTD
HCII0JIb30BaHUS YACTHBIX 3aKOHOB (3aKoH ['yka, Apxumesna u ap.);

HaxOJIUTh aJCKBAaTHYIO MPEJIOKEHHOU 3amadye (PU3MYECKyH MOJelb, pa3pemiarh MpoljieMy Kak Ha OCHOBE HMEIOIIUXCS
3HAHUM IO MEXaHHUKE C UCITOIb30BaHUEM MATEMATHYECKOTO aIlapara, Tak U Py MOMOIIHA METOAOB OLIEHKHU.

UCIIOJIb30BaTh 3HAHUS O TEIJIOBBIX SBJICHUAX B MOBCEIHEBHOM KU3HU U1l oOecriedeHus: O€30MacHOCTH MpHU OOpallleHuu ¢
mpuOOpaMu ¥ TEXHUYECKUMH YCTPOWCTBAMH, ISl COXPAHEHHS 37I0POBbS U COOJIIO/IEHUS HOPM SKOJIOTUYECKOTO TOBEJCHUS B
OKpYXKalolenl cpene; MPUBOIUTh MPHUMEPHI AKOJIOTMYECKUX TOCIEACTBUM pabdOTHl JBUTATENICd BHYTPEHHETO CTOPaHMS,
TEIUIOBBIX U THJIPOIJIEKTPOCTAHIINM;

pa3iauyaTh TPAHUIIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, TTIOHMMATh BCEOOIIHMI XapakTep (yHIaMEHTAIbHBIX (hU3HMUECKUX
3aKOHOB (3aKOH COXPaHEHHMS YHEPTUH B TEIJIOBBIX MPOIECCaX) U OTPAaHUYEHHOCTh UCTOIB30BaHUS YaCTHBIX 3aKOHOB,;
HAXOJUTh AJCKBATHYIO TPEIJIOKEHHOW 3amaue (PU3MYECKYyI0 MOjelb, paspeliarh MpobjieMy Kak Ha OCHOBE HMEIOIIMXCS
3HAHUM O TEIUJIOBBIX SIBJICHUSX C UCIIOJIb30BAHUEM MATEMAaTHUUYECKOrO amnrapara, Tak U Py MOMOIIHA METO 0B OLICHKH.




MCITI0JIb30BaTh MOJIyYCHHbIE 3HAHUS B IMOBCEIHEBHOM XU3HM MpU OOpalIeHUU ¢ MPUOOpaMH U TEXHHMYECKMMHU yCTpOMCTBaMU
(CYETUYMK MOHM3HUPYIOLIUX YACTHULl, JTO3UMETP), IJI1 COXPAHEHUsI 30POBbsl U COOJIIOJIEHUSI HOPM KOJOIMUECKOIo MOBEICHUS B
OKpY>Karollen cpeae;
COOTHOCHUTh YHEPIHIO CBSI3U aTOMHBIX Sep C 1e(heKTOM MaccChl;
IIPUBOAUTE IIPUMEPHI BIMSHUA PAAUMOAKTUBHBIX U3JIyYEHUN Ha JKUBBIC OPraHU3MBbI; IIOHUMATh IPUHLMUII JEHCTBUS T03UMETPA
Y pa3iauyaTh YCIOBHS €ro UCIOJIb30BaHHUS;
MOHKUMATh HKOJIOTHUECKHE MPOOJIEMbl, BOZHUKAIOIINE MPU MCIOIb30BAHUM aTOMHBIX 3JIEKTPOCTAHLIUN, U MyTH PEUICHUS 3TUX
po0JieM, EPCHEKTUBBI NCII0JIb30BAHUS YIIPABIISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
yKa3bplBaTh OOIIME CBOMCTBA M OTJIMYMS IUIAHET 3€MHOM TPYIIbl M IUIAHET-TUTaHTOB; MajbIX Tesl COJIHEYHOM CHCTEMBI U
OOJBIINX MJIAHET; MMOJIb30BAThCS KapTOM 3BE3IHOr0 Heba nmpu HAOIIOACHHIX 3BE3IHOTO HeOa;
pas3nnyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mep, LIBET, TEMIIEpaTypa) COOTHOCUTD LIBET 3BE3/IbI C €€ TEMIIEPATypOii;
pa3nuyaTh TUIIOTE3bl O NPOUCXO0KAeHNN COITHEYHON CUCTEMBI.

Conep:xxanue yueOHOr o Kypca
10 kaacc: BBenenue. @Puzuka u pusnyeckne MeToabl U3y4eHus: npupoasl Pusrka — Hayka o npupoze. Pusndeckue
Tena u aBieHus. Habmonenue u onucanue Quznueckux siBjaeHud. OU3MUECKUil 3KCHepuMeHT. MoJieaupoBaHue SBICHUN U
00BbeKkTOB mpupoasl. dusnyeckne BETMYUHBI U UX U3MEpeHHE. TOYHOCTh M MOTPENIHOCTh H3MepeHHil. MexayHapoaHas
cuctema eauHuI. Ou3nyecKkre 3aKOHbI M 3aKOHOMEpHOCTH. Du3nka u TexHuka. Hayunsiii metoq no3Hanus. Poib ¢usuku B
(bopMUpPOBaHUYU E€CTECTBEHHOHAYYHOU TPaMOTHOCTH.
Mexannyeckue siBJeHusi MexaHuueckoe JBIKeHHE. MarepuanbHas ToOYKa Kak MoJenb (U3MYECKOro Tea.
OTHOCUTENBHOCTh MeXaHudeckoro nBwkeHus. Cucrema orcuera. PuU3MYECKUE BEIMYMHBI, HEOOXOTUMBIE NJIsI OMHCAHUSA
JBY)KEHUSI M B3aUMOCBSI3b MEXIY HUMHU (IIyTh, NEPEMEIIECHUE, CKOPOCTb, YCKOPEHHE, BpeMs IBUKEHMs). PaBHOMepHOE U
PAaBHOYCKOPEHHOE MNPAMOJIMHENHOE IBW)KEHHE. PaBHOMepHOE nBMXeHHEe 1O OKpyKHOcTH. IlepBeii 3akoH Herootona u
uHepuus. Macca tena. IlnotHocts BemectBa. Cuna. Enuaunsl cunsl. Bropoi 3akon Herorona. Tperuii 3akoH HproToHa.
Cpoboanoe mangeHue Tten. Cuna TspKecTH. 3aKOH BceMHupHoro TtsroreHus. Cuna ympyroctu. 3akoH ['yka. Bec Tena.
HesecoMocTs. CBsI3b MEXY CUIION TSKECTH U Maccol Tena. J{uHnamomerp. PaBHogelicTByromas cuna. Cuna tpenus. Tpenue
CKOJIb)KeHUA. TpeHue nokod. TpeHue B mpupoae U TexHuke. Mmiynbse. 3aKkoH coXpaHeHUs: uMNyJibca. PeakTMBHOE JBHXKEHUE.
Mexannyeckass pabdora. MomHocTs. OHeprus. lloTeHnumaneHas U KuHeTuueckas sSHeprus. llpeBpaienue omHoro Buja
MEXaHWYECKOW SHEPIUM B IPYro. 3aKOH COXPAaHEHUS MOJHON MEXAHUYECKOM YHEPTUH. Y CIOBUS PaBHOBECUS TBEPAOrO TEIA,
MMEIOLIET0 3aKPEIVIEHHYIO OCh IBHKEHUSA. MOMEHT CHUIIBI.



Jlabopamopuas paboma Nel « Usmepenue koagguyuenma mpeHusi CKOIbHCEHUS)

Jlabopamopuas paboma Ne2. « H3yuenue 3aKoHa COXpaHeHUss MEXAHUYECKOU IHEP2ULLY.

OCHOBBI MOJIEKYJISIPHO-KMHETHYeCKOM Teopun CTpoeHHE BelecTBA. ATOMBI U MOJIEKYJIbI. TE€MJIOBOE JBUKEHHUE AaTOMOB U
MOJIeKyNl. BzaumopeiicTBue (OpUTSKEHWE M OTTAJIKMBaHHWE) MOJEKyN. TerioBoe paBHOBecue. Temmeparypa. CBs3b
TEMIIEpaTyphl CO CKOPOCTHIO XaOTHUECKOTO JABMKEHUS YacTuil. BHyTpenHss sHeprus. Pabota u Terionepenaya Kak crocoob
U3MEHEHUS BHYTPEHHEW SHEeprum Tteia. KonmdyecTBO TEemaoThl. 3aKOH COXPAHEHUS W MPEBPALICHHUS YHEPIUU B TEILIOBBIX
nporeccax. Mcnapenue u kouaeHcauus. [lornomenne sHepruv npu UCHAPEHUH KUJIKOCTH U BBIJICIICHUE €€ IIPU KOHAEHCALIUU
napa. Kunenue. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT AaBieHUs. BiaxxHOCTh BO3ayXa.

Jlabopamopuas paboma Ne3 « Ixcnepumenmanvrasn nposepka 3akona I eti-Jlroccaka»

OcHoBbl TepmoaumHamuku PabGorta raza mpu pacmupenun. [IpeoOpazoBaHus SHEPrUM B TEIJIOBBIX MAIlIMHAX (TapoBas
TypOUHA, IBUTATEh BHYTPEHHETO CTOPaHUsl, peaKTUBHBINA aBUraTesns). KI1J TerniaoBoi MalmHebI.

OCHOBBI YJIEKTPOAMHAMUKHN DJIEKTPUYECKOE I0JIe KaK OcoObIi BUA Marepuu. HampsKeHHOCTh SJIEKTPUYECKOrO IOJIs.
JlelicTBHE 3JIEKTPUUECKOTO IMOJIA Ha AJIEKTPUUECKUE 3apsabl. KoHneHcaTop. DHEPrus 3JEKTPUUECKOro OISl KOHAEHCATOpa.
DJIEKTpUYECKU TOK. VICTOUHHMKHM 3JIEKTPUUECKOTO TOKAa. JJIEKTpUYEcKass ILeNb U €€ COCTaBHble 4dacTh. HampaBiieHune u
JNEUCTBUS AIIEKTPUYECKOro Toka. Hocurenn snexkTpuyeckux 3apsaoB B Metauiax. Cuiia TOKa. DJNEKTPUUECKOE HaIpsKEHUE.
DJIEKTPUUECKOE COMPOTHUBIICHUE MPOBOJHUKOB. EJMHUIIBI COMPOTUBICHUA. 3aBUCUMOCTh CHJIBI TOKA OT HAIpsSHKEHUA. 3aKOH
OmMa aig yyacTka uend. Y genbHoe cornpoTuBieHue. Peoctatsl. [locienoBarenbHoe coennHEHUE MPOBOAHUKOB. [lapamiensHoe
COCIMHEHUE TPOBOJHUKOB. PaboTa »SJIEKTPUUECKOTO TMOJII M0 MEPEMEIICHUIO DJICKTPUYECKUX 3aps/ioB. MOIIHOCTh
ANIEKTPUYECKOr0 TOKa. HarpeBaHue NPOBOAHUKOB DJIIEKTPUUECKUM TOKOM. 3akoH Jlxoyns - JleHma. OneKkTpuyeckue
HarpeBaTeNbHbIE U OCBETUTEIbHBIC MPUOOphl. KopoTkoe 3ambikanue. TOK B pa3mTUYHBIX Cpelax.

Jlabopamopuas paboma Ned. « Hzmepenue 3/{C u 6nympenne2o conpomueienus UCmMOoYHUKA mMoKay.

11 kaacc: OCHOBBI JIEKTPOAUHAMMKH (Mpoao/KeHue). MarautHoe nose BzanmozeiicTBue TokoB. MarHuTHOE 10JIe
Toka. MaruutHasg uaaykuus. Cuna Amnepa. Cuna JlopeHua.

DJIEKTPOMATHUTHASI HHAYKIUS SIBIEHUE 3JIEKTPOMAarHUTHOW MHAYKIHUHA. MarHuTHBIN MOTOK. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu. [pasuno Jlenna. Camonanykuusa. MHAyKTHBHOCTE. B3anMOCBS3b 3JIEKTPUYECKOTO K MArHUTHOTO TTOJIEH.
DIEeKTPOMArHUTHOE MOJIE.

Jlabopamopuasa padoma Nel: H3zyuenue snexmpomacHumHou uHOYKYuu.



DJIeKTPOMATHUTHbIE KOJIe0aHWSI M BOJHbI AHAJIOTUS MEXIY MEXaHUYECKUMHU U AJICKTPOMArHUTHBIMU KOJICOAHUSIMHU.
CBoOonHbie KoNeOaHUsT B KoieOaTenbHOM KOHType. (OCHOBHBIE XapaKTEPUCTUKH JJIEKTPOMArHUTHBIX KOJICOAHUM.
[lepeMennblif amekTpuueckuid TOK. ['eHepupoBaHue ajeKkTpuueckoi sHepruu. Tpanchopmartop. Ilepenaua snexkTpuyeckon
SHEPIruu. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. [IpuHUIMNOBI paguocBsa3u. TeneBueHue.
Jlabopamopmuas paboma Ne2: Hccnedosanue 3asucumocmeri nepuooa Mamemamuiecko2o MasmHuKa

Onruka CaeroBble BOJMIHBI. (CKOpPOCTh CBETAa M METOAbI €€ M3MEpPEHHS. 3aKOHBI OTPAKEHUS U NPEIIOMJICHUS CBETA.
BonHoBBIE cBOliCTBa cBeTa: nucnepcusi, uHTephepeHIus cpera, audpakius ceera. KorepeHtHocTh. [lomepedyHOCTh CBETOBBIX
BosiH. [lonsipusanus ceera.

Jlabopamopuas paboma Ne3: Hzmepenue nokazameris npeiomieHus cCmexia.

Jlabopamopuas paboma Ned: Hzmepenue OnuHbl c6emosoti 60NHbIL.

JJIeMeHTbl TEOPHH OTHOCUTEJbHOCTH llocTynaTel Teopun OTHOCHTENBHOCTH. [IpUHIWII OTHOCHUTEILHOCTH ODWHINTENHA.
[TocTostHCTBO cKOpocTH cBeTa. [IpocTpaHCTBO M BpeMs B CIIEIMATIBbHON TEOPUH OTHOCUTEILHOCTU. PeaTuBrCTCKAsI TMHAMUKA.
CB3b MacChI ¢ SHEPrUei.

N3nyyenusi u cnekTpbl Pa3nnyHble BUJBI 3JIGKTPOMATHUTHBIX M3JYYEHUH M UX MPAKTHUYECKOE MPUMEHEHHE: CBOWMCTBA U
MIPUMEHEHUE UH(PPAKPACHBIX, YIbTPA(PHOJIETOBBIX U PEHTTCHOBCKUX M3TydyeHu. [1Ikana s3ekTpoMarHuTHBIX U3Ty4EHHUI.
KBantroBas ¢usuka T'unoreza Ilnanka o kBanTax. ®orodddexrt. YpaBHenue Oitnmreitna Ay Gorodddexra. DOTOHEIL.
I'mnmore3za ne bponns O BOJIHOBBIX CBOWCTBax 4acTull. KopmyckynsipHO-BOJIHOBOW nyanu3Mm. (COOTHOILIEHUE
HeonpeaeneHHoctu [eiizenOepra. Crpoenue aroma. OmbiTel Pesepdopma. KsantoBble moctynarel bopa. Hcnyckanue u
MOIJIOLIEHHUE CBETa aTOMOM. Jlazepsl. Mojenu CTpoeHUs: aTOMHOTO siApa: MPOTOHHO-HEUTPOHHAS MOJETb CTPOCHUS aTOMHOIO
snpa. SAnepasie cuibl. JledekT Macchl U SHEPrusl CBSA3U HYKJIOHOB B siApe. SnepHast sHepreTuka. BiusiHue MOHU3MUPYIOIEH
paauanyyu Ha >KUBbIE OpraHu3Mbl. /[03a W3mydeHMs, 3aKOH DPAJIMOAKTUBHOIO pacmaja M €ro CTAaTUCTUYECKUN XapakTep.
DJIeMEHTapHbIC YACTHULIbL: YaCTUIIbI U aHTUYACTUIIBL. DyHIaMEHTAIbHbIE B3aUMOJECHCTBUS

Jlabopamopuas paboma Ne5: « H3yuenue mpekos 3apsAdicenHbIX Yacmuyy.

Ctpoenue Bceesennoii Crtpoenue conmHeuHoi cucrembl. Cucrema «3emust — Jlynay. OOmue cBenenus o ComHie (BUA B
TEJIECKOII, BpAIllCHUE, Pa3MEphl, Macca, CBETUMOCTb, TEMIIEpAaTypa COJIHIIA U COCTOSHUE BENIECTBA B HEM, XMMUYECKUU
coctaB). Mcrounuku sHepruu u BHyTpeHHee cTpoeHue Comuiua. dusmyeckas npupoaa 3Be3a. Hamia [Namaktuka (cocrtas,
CTpOECHHE, NBIKEHHE 3Be3]1 B ['anakTuke u ee BpaiieHue). [I[porcxoxaeHue u 3BOIIONNS TATAKTUK U 3BE3/.



TemaTHueckoe 1 AHHUpPpOBaHUE

10 kaacc (2 gaca B Henenro, 684 3a yueOHBIN TO)

Ne Tema KonnuectBo | KontponbHbie | JlabopaTopHbie
n/m 4acoB paboThI paboThI

1. | Beegenue. ®usnka u pusnueckre METOIbI U3yUSHHSI IPUPOIBI 1

2. | MexaHuka 25 2 2

3. | OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON TEOpUHU 15 1 1

4. | OCHOBBI TEPMOJIUHAMUKHU 7 1

5. | OCHOBBI JIEKTPOANHAMUKH 20 1 1
Hroro: 68 5 4

11 kaacc (2 gaca B Henenro, 684 3a yueOHBIN TON)

No KomuuectBo | Kontponbabie | JlabopaTopHbie
Tema
n/m 4acoB paboThI paboThI
1. | MaruurHoe nose 6
1
2. | DnexTpoMarHuTHas HHAYKLHUS 9 1
3. | DieKTpoMarHuTHbIC KOJICOAHHS M BOJIHBI 15 1 1
4. | Onruka 15 1 2
5. | KanroBas ¢usuka 18 2 1
6. | Crpoenue Bcenennoit 3)
Hroro 68 3) 3)







