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[Tporpamma no pusmke anst 10-11 kmaccoB cocTaBieHa B COOTBETCTBUU ¢: DeiepaibHBIM
3aK0HOM 00 oOpa3zoBanuu B Poccuiickoit ®eneparuu (ot 29.12.2012 N 273-03 (pen. ot
29.07.2017)), TpeboBanusimu OeepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpennero obmiero oopazopanus (PI'OC COO); npuMepHOI mporpaMMbl y4eOHOTO Kypca
(IlIaranuua A.B., Pabouune nporpammsl, @usuka, 10-11 kinaccsl. — M.: [IpocBenienune, 2017.),
koMrIuiekTa yueOouukos .. Mskumes, b.b.byxosnes, H.H.Corckuii / [Tox pen.
H.A.ITapdentrenoii, @usnka. 10 knacc. ba3oBblil ypoBeHb (KOMILIEKT € JIEKTPOHHBIM
npunoxenueM). — M.: [Ipocsemenne, 2017.), I'.5I.Msakumes, b.b.byxosues, H.H.Corckwuii /
[Tox pen. H.A.IlapdpentreBoii, ®usuka. 11 knacc. ba3oBblil ypoBeHb (KOMILIEKT C
3JIEKTPOHHBIM npuitokeHreM). — M.: TIpocserienue, 2017.).

Ha u3yuenue yueOHOTO MpeiMeTa OTBOAUTCS
10 knacc — mo 2 yaca B Henento, 70 4acoB B IoJ
11 xmacc — Mo aBa 4yaca B Henelnro, 68 4acoB B rox

Nzyuenue ¢pusuku B 10-11 knaccax HampaBlIeHO HA TOCTHKEHUE CICIYIOIMINX 1eJIei:

® OCBOCHHE 3HaHMI 0 QyHAAMEHTANbHBIX (PU3NUECKUX 3aKOHAX U MPUHIUIAX, JIEKAIINX B

OCHOBE COBpEMEHHOM (pU3MUecKoil KapTHUHBI MUpa; HanboJIee BaXKHBIX OTKPHITUSIX B

obnactu (pU3MKH, OKA3aBIIMX OMPEACISIONISe BIUSHUC HA PA3BUTHE TEXHUKU U

TEXHOJIOTHH; METOAaX HAYYHOI'O MMO3HAHUS TPUPO/IBI;

® [IPUMEHSTH [OJYYECHHbIE 3HaHUsI 110 (pU3MKeE I OOBSICHEHUS Pa3HOOOPa3HbIX
(bu3nYECKUX ABIEHUHN U CBOMCTB BEIIECTB; MPAKTUYECKOTO UCIOIBb30BAHUS (PU3UUECKUX
3HAHHI;

® pa3BHUTHE NIO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYaIbHBIX H TBOPUYECKUX CIOCOOHOCTEM

B IIpolecce NpuoOpeTeHns 3HaHUK U yMEHUHN 10 (PU3HMKE C UCTIONIb30BAHUEM PAa3IMUHBIX

HUCTOYHUKOB MH(POPMAITUH, B TOM YUCJIC CPEJICTB COBPEMEHHBIX HH(POPMAITMOHHBIX

TEXHOJIOTHil; pOpMUPOBaHNE YMEHUH OLIEHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM

uH(popMaluy,

® BOCIUTaHUE YOSKJIECHHOCTH B BO3MOKHOCTH MMO3HAHUS 3aKOHOB MPUPO/IBL;

WCTIOJIb30BaHUS JTOCTH)KCHNUN (DPU3MKH Ha 0J1aro pa3BUTHS Y€TIOBEUSCKOHN IMBIITN3AIINM;

HEOOXOIUMOCTH COTPYJHUYECTBA B MIPOIIECCE COBMECTHOTO BBITIOIHEHUS 3a/1a4,

YBOXHUTEIHLHOTO OTHOIICHHS K MHCHHIO OIIIOHEHTA TP 00CYKICHUU TIPOOIeM

€CTECTBEHHOHAYYHOTO COJIEPKAHMSI; TOTOBHOCTH K MOPaJIbHO-3TUYECKOM OIICHKE

MCIIONIb30BaHUs HAYYHBIX JIOCTHKEHUH, UyBCTBA OTBETCTBEHHOCTH 32 3aIUTY

OKpYKaroIlIeu Cpebl;

® ICIOJIb30BaHHE MPUOOPETEHHBIX 3HAHUN M YMEHUI JIJIS pelieHHs] MPAaKTUYECKUX 3a1au
MMOBCEAHEBHON KU3HHU, 00ecIiedeHuss 0€301acHOCTH COOCTBEHHOM KU3HH.
JlocTrxkeHne 3TUX 1eNei 00ecreunBaeTcs peleHueM CIeayoNnX 3a1a4:
e (QopmupoBaHUS OCHOB HAYYHOTO MHUPOBO33PEHUS;
Pa3BUTHUS MHTEIUICKTYAIBHBIX CITOCOOHOCTEH yJamnxcs;
pa3BUTHE TTO3HABATEIHLHBIX HHTEPECOB MIKOJILHUKOB B MPOIIECCe N3yUeHUs (DU3HKHY;
3HAKOMCTBO C METOJIaM{ HAYYHOT'O MTO3HAHUS OKPYKAIOIIEr0 MUPa;
MOCTaHOBKA MPO0JIeM, TPEOYIOMIMX OT YJaIUXCsl CAMOCTOATEIBHON JESTEILHOCTH 110 UX
pa3pelieHuto;
® BOOpPYKCHHE NIKOJILHUKA HAYYHBIM METOJIOM ITO3HAHUS, MO3BOJISIOIIAM IOJyYaTh
00BEKTUBHBIE 3HaHUSI 00 OKPYKAIOIIEM MHUpE.



l. I[InanupyemMble npeaMeTHbIE Pe3yJbTaThl
MexaHu4ecKkue siBJIeHHUs

BbInycKHUK HAYYHMTCS:

® pacro3HaBaTh MEXAaHUYECKUE SBJICHUS U OOBSACHATH Ha OCHOBE MMEIOUIMXCS 3HAHHUM
OCHOBHBIC CBOICTBA WJIM yCJIOBHUS MPOTEKAHUS 3TUX SBICHUN: PABHOMEPHOE M HEPABHOMEPHOE
JIBUKEHHE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHHE, OTHOCHUTEIHbHOCTH
MEXaHUYECKOTO JBM)KEHUS, CBOOOIHOE MaICHUE TEJl, PABHOMEPHOE JBHKEHHE TI0 OKPYKHOCTH,
MHEpLUS, B3aUMOJICHCTBUE TEJ, peaKTUBHOE JIBIKEHHE, epeaayda JaBiIeHuUsl TBEpAbIMU TEIaMH,
KHUJIKOCTSIMH M Ta3aMH, aTMOC(epHOE [aBJICHUE, IUIaBaHHE TeJ, PABHOBECHE TBEPIBIX Tell,
UMEIOUINX 3aKpeIyIEHHYI0 OCh BpallleHus, KojeOaTeslbHOE JABH)KEHUE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

® ONUCHIBATh H3YYEHHBIC CBOWCTBA TEN W MEXaHMYECKUE SBJICHHS, HCIIOJIb3Ys
¢u3nveckre BeIMYUHBL: MTyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, IePHOo/1 0OpalieHus, Macca
TeNa, MJIOTHOCTh BEIIECTBA, CHia (CHJia TSKECTH, CUJIa YHOPYTOCTH, CHUJia TPEHUs), JaBleHHE,
UMITYJIbC Tella, KWHETHYeCKas DSHEprus, MOTCHIMalbHAs HHEpPrus, MexXxaHudeckas padora,
Mexanuueckass MoiHocTh, KIIJ mpu coBeprienun pa®OThl C HCIOJIB30BAHUEM MPOCTOTO
MeXaHU3Ma, CHJIa TPEHUs, aMIUIUTY1a, IEPUOJT U YacTOTa KoJeOaHuil, IJIMHA BOJIHBI U CKOPOCTh
€e pacmpoCTpaHEHHUs; TpU OMNHCAHUM NPABUIBHO TPAKTOBaTh (PU3UYECKHM  CMBICIH
UCTIOJIB3YEMBIX BEJIHYUH, WX OOO3HAYCHHWs W €IUHHIBI W3MEPEHHUs, HaXOIUThb (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BENUYHHY C APYTUMHU BEJIMYMHAMH, BBIUMCISATH 3HAUCHUE
(U3UYECKON BEJIMUUHBI;

® aHANM3HPOBATh CBOWCTBA TEJ, MEXAHMYECKHUE SIBJICHHUS U MPOLECCHI, HCIONb3YS
dbusznyecKkue 3aKOHBI: 3aKOH COXPAHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTECHHUS, MPHHIIMII
CYTEPIIO3UITNH CHII (HaXOX/IeHre paBHoaecTByroIIeit cuibl), I, IT u Il 3akonsr HeioToHa, 3akoH
COXpaHEeHMsI UMITylbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; MpH 3TOM paziuvaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M €0 MaTeMaTHYECKOE BhIPaKEHUE,

® pa3nIuyaTh OCHOBHBbIC MPHU3HAKUA H3YYCHHBIX (PU3WYECKUX MOENeH: MaTepuaibHas
TOUYKa, MHEPIMATIbHAs CHCTEMa OTCYETa;

® pemaTh 3a/1a4M, UCTIONB3YS (PU3NIECKHE 3aKOHBI (3aKOH COXPaHEHHS YHEPIHH, 3aKOH
BCEMUPHOI'O TAroTeHus, npuHuun cynepnosumuu cui, |, Il u Il 3axonsl HeloToHa, 3akoH
COXpaHEeHMs] HMIylbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GOpPMYIbI,
CBSI3BIBArOIME (DU3MUECKUE BENWYHHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tella, TUIOTHOCTb
BEIIeCTBa, CUJa, JABICHUE, UMITYJIbC Tela, KUHETHYeCKas dHEpTus, MOTCHIIMAIbHas dHEprHs,
MexaHuuyeckass pabora, mexaHuyeckas moinHocTh, KIIJ] mpocroro mexanusma, cuia TpEeHHUS
CKOJIbKEHUsI, KOO (UITUEHT TPEHUs, aMIUIUTY/Ia, IEPHOJ] U 4acTOTa KOJIeOaHH, IITMHA BOJTHBI U
CKOpPOCTh €€ PpacIpOCTpPaHEHHs): Ha OCHOBE aHalM3a YCIOBUS 3aJadd 3aliChIBAaTh KPaTKOE
yCIIOBHE, BBLACHATH (PU3NUYECKHE BEIMYMHBI, 3aKOHBI M (OpPMYJbl, HEOOXOAMMBbIE IS €€
peIIeHH s, TIPOBOJANTH PAcUeThl U OIEHUBATH PEATbHOCTh MOJYYCHHOTO 3HAYCHHS (PH3UIECKOM
BEJIMYMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThHCS:

® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX SBNEeHUAX 68 MNOBCEOHEGHOU JHCUSHU Ol
obecneyenuss 6e3onacHocmu npu oOpaweHuU ¢ NpUOOPamMu U MexHU4YeCKUMU YCmpoucmeamu,
0I5l COXPAHeHUst 300P06bsi U COONOOEHUSL HOPM IKOJOSUYECKO20 NOBCOEHUsl 8 OKpYyicaouel
cpede;  npueoOUMb  NpUMepbl  NPAKMUYECKO20  UCNONb308AHUSL  (DUBUYECKUX 3HAHUL O
MeXaHuyecKux seleHusx U (Qu3u4ecKux 3aKOHAX, Npumepvl UCNONIb308AHUS B0300HOBIAEMbIX
UCMOYHUKOS — DHepeull;,  9KOJIO2UYECKUX  NOCIe0CMmEUll  UCCIe008aHUA  KOCMUYECKO20
nPOCMPAHCM8,

® paziuuamv Spanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOUyUll
xapakmep @QYHOAMEHMAIbHBIX 3AKOHO8 (3aKOH COXPAHEHUs MeXAHU4eCKOU JHepeull, 3aKOH
COXpaHeHusi UMNYIbCd, 3aKOH BCEMUPHO20 MASOMEHUs) U O2PAHUYEHHOCMb UCHOIb308AHUS
yacmuwix 3aKkoHo8 (3axkon I’ yka, Apxumeoda u op.),

® HAX00UMb A0EKBAMHYI0 NPEONIONCEHHOU 3a0aue QU3ULECKYI0 MOOelb, pa3peuams



npobnemy KAk HA OCHO8e UMEIOWUXCA 3HAHUU N0  MeXamuke ¢ UCHOIb308aHUeM
MAMeMamuyecKoeo annapama, max u npu NOMOwU Memooo8 OYeHKU.
TenoBble sIBJIEHHS

BbINyCKHUK HAYYHUTCSH:

® pacro3HaBaTh TEIUIOBBIC SBJICHUS W OOBSACHATh Ha 0a3e HMMEIOUIMXCS 3HAHWUU
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHUS MPOTEKAHUs ITHUX SIBJICHUU: muddy3us, u3MeHeHUue o0bema
TEJl TP HArpeBaHUU (OXJIAXKICHHHM), OOJIbIIAs CKUMAEMOCTh Tra30B, Majas CKHMaeMOCTh
KHUJIKOCTEH M TBEPIBIX TEN, TEIUIOBOE paBHOBECHE, HCIIAPCHUE, KOHICHCAIWs, IUIaBJICHUE,
KPHUCTAJUIM3AIMs, KHIICHHE, BJIXHOCTh BO3JyXa, pa3JIM4HbIC CHOCOOBI TeIIIoneperadn
(TETUIONPOBOIHOCTh, KOHBEKIIHSI, U3JIyUCHHUE), arperaTHble COCTOSHUS BEUIECTBA, MOTJIONICHUE
OHEPrUH TMPH HMCHAPCHUU KHUIKOCTH M BBIICICHHE €€ NMpPU KOHJCHCAI[MK Iapa, 3aBUCUMOCTb
TEMIIepaTypbl KHIICHUS OT JIaBJICHUS;

® ONUCHIBATh U3YyUYCHHBIC CBOWCTBA TENl M TEIUIOBBIC SIBJICHUS, UCIONB3Ys (pu3Hueckue
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPCHHSISI SHEPTUsl, TEMIIEPATypa, YACIbHAs TEIJIOEMKOCTh
BEILIECTBA, Y/CIbHAS TEIUIOTA IUIABJICHHS, YJACNbHAs TEIJIOTa MapooOpa3oBaHUs, YACIbHAS
TEIUIOTa CTOPAHMS TOIUIMBA, KOA(PQPHUIIMEHT IMOJIC3HOTO JCHCTBHSI TEIJIOBOTO IBUTATENsl; MPH
ONMCAHWUKM MPABWIBHO TPAKTOBaTh (DU3UYECKUI CMBICI HCIOJIb3YyEeMbIX BEJIWYMH, HX
0003HAUCHMSI U SAMHUIBI U3MEPEHUS, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (U3NICCKYIO
BEJIMYMHY C IPYTUMH BEITMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3NUCCKON BEITMYMHBI,

® aHATM3UPOBATH CBOWCTBA TEJ, TCILUIOBBIC SBJICHHS M MPOLIECCHI, UCIOIb3ysT OCHOBHBIC
MIOJIOXKCHHUSI aTOMHO-MOJICKYJIIDHOTO YUYEHHS O CTPOCHHM BEIIECTBA M 3aKOH COXpPaHCHHS
SHEPIHH;

® pa3iuy¥aTh OCHOBHBIC NMPH3HAKA M3YYCHHBIX (PU3MUCCKHX MOJCNICH CTPOCHHS Ta30B,
KHUJIKOCTEH U TBEPJIBIX TEJ,

® MPUBOIUTH MPUMEPHl MPAKTUYECCKOTO WCIOJIB30BaHUS (U3UYECKUX 3HAHUU O
TETUIOBBIX SIBIICHHSIX;

e pemiate 3a7a4yd, WUCIOJB3YS 3aKOH COXPAaHEHHUS DHEPrHH B TEIUIOBBIX IPOIECCaX M
dopMynbl, CBs3bIBaONIME (PU3MYECKHME BEIWYHMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa,
yaenpHas TEIUIOEMKOCTh BEIIECTBA, YJeNbHAs TEIUIOTA IUIABJICHUS, YJeNbHas TeIuloTa
napooOpa3oBaHus, yJedbHas TEIUIOTa CrOPAaHUs TOILUIMBA, KOI(GHUIMEHT MOJIE3HOTO JICHCTBUS
TEIJIOBOTO JIBUTATENs): HA OCHOBE aHaNW3a YCIIOBHS 33/1a4d 3alHMChIBaTh KPAaTKOE YCIOBHE,
BBIJICTISTh (DU3UYECKUE BEIMYHMHBI, 3aKOHBI U (OPMYJIBI, HEOOXOAWMMBIC JUIS €€ PpEIICHHS,
IPOBOJIUTH PACYETHI U OI[CHUBATh PEATbHOCTH MOJTYUYCHHOTO 3HAYCHHSI (PU3UUCCKON BEITMYHHBIL.

BbINyCKHHK MOJTYYHT BO3MOKHOCTH HAYYUTHCSI:

® UCNONBL306AMb 3HAHUA O MENI0BbIX SGIEHUAX 6 NOBCEOHEBHOU  JHCU3HU  OJid
obecneyeHusi 6e30naAcCHOCMU NPU 0OpaweHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCmEamu,
01 COXpaHeHUsi 300p06bs U COONIOOEHUs HOPM IKOJLOUYECKO20 NOBEOCHUs 6 OKpyicarouel
cpede; npuBOOUMb NPUMEPbL IKOIOSULECKUX NOCIe0Cmeutl pabomul 0gueamenell GHYMpPeHHE20
c20pamus, Meniosvix U 2UOPOINEKMPOCMAHYULL,

® pazuuamv Sparuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakmep GyHOaMeHMAanbHbIX U3ULECKUX 3aKOHO8 (3aKOH COXPAHEHUSl dHEpeUU 8 Men08blxX
npoyeccax) u 02paHuyeHHOCMb UCNOIb308AHUS YACTHBIX 3AKOHO8,

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aue QuU3UYecKyr0 MOOelb, paspeulams
npobremy Kak HA OCHO8E UMEIOWUXCA 3HAHULL O MEeNN06bIX SAGNEHUAX C UCHONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwii Memooo8 OYeHKU.

DJIeKTpUYecKHe U MATHUTHBIE SIBJIEHUS

BbINyCKHHUK HAYYUTCSI:

® pacro3HaBaTh JJIEKTPOMArHUTHBIC SIBICHUS M OOBSICHATH HA OCHOBE HMMEIOIINXCS
3HAaHWI OCHOBHBIC CBOWCTBAa WJIM YCIOBHS NPOTEKAHWS JTUX SBICHUH: SJIEKTPU3AIMS Tell,
B3aMMOJICMCTBUE 3apsA0B, IEKTPUYECKUH TOK U €ro JAeHCTBUA (TEIUIOBOE, XMMMUYECKOE,
MarHuTHOE), B3aUMOJICHICTBHE MAarHUTOB, 3JICKTPOMAarHUTHAS MHIYKINS, ACHCTBHEC MAarHUTHOTO
HOJISL HA IPOBOJHUK C TOKOM U Ha JBIXKYILYIOCS 3apsOKCHHYIO YacTHILy, EHCTBUE



AIIEKTPUYECKOTO TOJISI HA 3apsDKCHHYIO YaCTHUILy, DJIGKTPOMArHUTHBIC BOJIHBI, MPSMOJIUHEIHOE
pacnpocTpaHeHHe CBETa, OTPAKEHUE U IPEJIOMIICHHE CBETa, IUCIIEPCHs CBETA.

® COCTaBJIATH CXEMBbl JIEKTPUUYECKUX IENel ¢ MOCIeI0BaTeNIbHBIM M IapalljieIbHbIM
COETMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUCHUS SJIEMEHTOB JIEKTPUUECKUX Leneit
(MCTOYHHUK TOKA, KJITFOY, PE3UCTOP, PEOCTAT, TaAMIIOYKa, aMIEPMETp, BOIBTMET).

® JICMOJIb30BaTh ONTUYECKUE CXEMBbI ISl IOCTPOEHUSI U300paKEHUH B IJIOCKOM 3€pKajie
U cOOMparoLLeH JINH3E.

® ONUCHIBAaTh M3yYCHHBIE CBOMCTBA TEN W JJIEKTPOMATHUTHBIC SIBJICHHS, HCIOJbB3YS
du3nYecKue BEIUYMHBL: JJICKTPUYCCKUN 3apsij, CHJIA TOKA, JIJIEKTPUYECKOE HAIPSIKCHHE,
JNEKTPUYECKOE COMPOTUBIICHUE, YIEIbHOE COMPOTHUBIICHUE BEIIECTBA, PadOTa 3IEKTPUUIECKOTrO
MOJIsI, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHME U ONTUYeCKas Cuila JIMH3BL, CKOPOCTH
AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETAa; IPU OMUCAHUH BEPHO TPAKTOBATH
(GU3HYECKUH CMBICTT HCIIOJIB3yeMbIX BEIMYMH, WX OOO3HAUCHUS W CIUHUIBI H3MEPCHUS;
HAXOJHUTh (DOPMYJIBI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C IPYTUMHU BETMUYNHAMHU.

® AHAIM3HPOBATH CBOMCTBA TEI, AICKTPOMATHUTHBIC SBJICHHS U MPOILECCHI, HCIIONB3YSI
¢du3nUecKkre 3aKOHbBI: 3aKOH COXPAHEHUS IEKTPUIECKOT0 3apsaa, 3akoH OMa 11 yJacTka LenH,
3akoH J[xoyns-JleHna, 3akOH MPSMOJMHEHMHOTO PacHpOCTPAHEHHUS CBETa, 3aKOH OTPasKeHUs
CBETa, 3aKOH IPEJIOMJICHHUS CBETA; MPH 3TOM PA3IUYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA H
€ro MaTeMaTU4eCKOe BhIPAKEHUE.

® TPUBOIUTH TPHUMEPHI MPAKTUICCKOTO WCIOIB30BAHUS (U3MUSCKUX 3HAHUU O
AIEKTPOMArHUTHBIX SIBJICHHIX

e pemaTh 33a4U, UCTONb3Yys (pu3ndeckue 3aKoHbl (3akoH OMa JIJ1s yJacTKa 1enH, 3aKOH
Jxoyns-JIeHna, 3aKOH MPSMOJIMHEHHOTO pPACIpPOCTPAHEHHUS CBETa, 3aKOH OTPa)KEHUs CBETa,
3aKOH TMPEOMJICHHsI CBeTa) M (POPMyIIbI, CBSI3bIBaIONIME (DU3WYECKUE BEIUYHHBI (CHJIa TOKA,
AIIEKTPUYECKOE HAMpPsHKEHHE, JIIEKTPUYECKOE COMPOTHBICHUE, YIEIbHOE COMPOTHUBIICHUE
BEIIECTBA, paboTa DIEKTPUIECKOTO OIS, MOITHOCTh TOKa, (POKYCHOE PACCTOSIHHE U ONTHYECKas
CUJIa JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, AJWHA BOJIHBI W 4YacTOTa CBeTa, (popmysbl
pacdera IJIEKTPUYECKOTO COMPOTHUBIICHUS MPHITOCIICIOBATEILHOMHITAPAILICIIBHOM COCTMHEHUN
MIPOBOJHHMKOB): HA OCHOBE aHAIM3a YCIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHUE, BBIACIATH
(du3HYeCKre BEIIMYUHBI, 3aKOHBI U (QOPMYJIBI, HEOOXOIWMBIC IS €€ pEeHICHHS, MPOBOIUTH
pacueTsl U OLIEHUBATh PEATbHOCTh MOMYUYEHHOTO 3HaUeHUs (PU3HUECKON BEIUYUHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYHThCS:

® UCNOIBL3068aMb 3HAHUSA 00 DNIEKMPOMASHUMHBIX SIGNIEHUAX 8 NOBCEOHEBHOU HCUSHU OISl
obecneuenusi 6e3onacHocmu npu obpawjeHuy ¢ npudoopamu U MexHUYeCKUMU yCmpoucmeamu,
0/l COXpaHeHUsi 300p06bs U COONIOOEHUS HOPM IKOJIO2UYECKO20 NOBEOEHUs 8 OKpYyyicarouel
cpede; npUBOOUMsb NPUMEPDL GIUAHUS DIEKIMPOMASHUMHBIX USLYYEHUN HA HCUBbLE OP2AHUMbL,

® paziuyamv 2paHuybl NPUMEHUMOCMU @QUSUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuut
xapakmep @DYHOAMEHMANIbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JIeKMpUYecKo20 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUS YACMHBIX 3aKOH08 (3akon Oma 0na yuacmka yenu, 3aKOH
Iicoyns-Jlenya u op.);

® UCNOIBL3068aAMb NPUEMbL NOCMPOEHUS DUUYECKUX MOoOeell, NOUCKA U (OopMYTUPOSKU
00KA3aMenbCme 6blOBUHYMBIX 2UNOMe3 U Meopemuieckux bl80008 HA OCHO8E IMNUPUYECKU
YCMAHOBNIeHHBIX (haKmos;

® HAX00UMb AOEKBAMHYI0 NPEONIONCEHHOU 3a0ade @U3UYECKYI0 MOoOelb, pa3peulams
npobneMy Kak HA OCHO8e UMEWWUXCA 3HAHUL 00 391eKMPOMASHUMHBIX —AGNEHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMouju Memooo8 OYeHKuU.

KBanToBbI€ siBI1CHNUS

BbInycKHUK HAYYMTCS:

® pacro3HaBaTh KBAaHTOBBIC SBJIEHUS M OOBSCHATH HAa OCHOBE HMEIOIIUXCS 3HAHUN
OCHOBHbIE CBOWCTBA WMJIM YCIIOBHUSI MPOTEKAHUS STUX SIBICHUI: €CTECTBEHHAs! U MCKYCCTBEHHAs
pPaIMoOaKTUBHOCTh, O-, - U Y-U3Ty4CHHs, BOSHHUKHOBEHHE JHHEWYATOrO CIEKTpa H3ITYUCHUS
aToMma;



® OMNUCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHS, HCIONB3Ys (DU3MYECKHE BEIUYUHBI:
MaccoBO€ YHCJIO, 3aps0BOE YUCIIO, MEPUO TOJypaciajia, dHeprus (OTOHOB; MPHU ONUCAHHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIONB3YEMbIX BEJIWYMH, WX OOO3HAYCHHS H
€IMHUIBI U3MEPEHUS; HaXOIUTh (YOPMYJIbI, CBS3BIBAIONINE JAHHYIO (PH3MUECKYIO BEITHUYUHY C
JPYTHMMH BETUYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BETUIHHEI;

® aHaIM3MPOBATh KBAHTOBBIC SBJIICHUS, UCHOJB3Ysd (U3NYCCKHE 3aKOHBI U TOCTYJIATHI:
3aKOH COXPAaHEHUsS JHEPrHH, 3aKOH COXPAHEHUS 3IIEKTPHUUECKOro 3apsijia, 3aKOH COXPaHEHHS
MaccoBOTO 4YHCIa, 3aKOHOMEPHOCTH H3JIyUY€HHUS M TOTJIOLICHHS CBETa aTOMOM, INPH 3TOM
pas3InvaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MaTEMaTHYeCKOEe BhIPayKEHHE;

e pa3iuyaTh OCHOBHBIC NPH3HAKU IJIAHETAPHOW MOJIENIM aToOMa, HYKJIOHHOW MOJENN
aTOMHOTO SI/1pa;

® [PUBOIUTH MPUMEPHI MPOSBICHUS B MPHPOJE M TMPAKTUYECKOTO HCIIOJIb30BaAHUS
PaZIMOaKTHUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKLINH, CIEKTPAIHHOTO aHAIH3A.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSI:

® UCNONBL306AMb NOJYUEHHblE 3HAHUA 6 NOBCEOHEBHOU MHCUSHU NpU 00paweHuu ¢
npubopamu u MexHU4eCKUMU YCmpoucmeamu (CYemyux UOHUZUPYIOWUX Y4aACmuy, 003uMemp),
0J1s1 COXPAHeHUsi 300P06bsl U COONIOEHUSL HOPM IKOJLOSUYECKO20 NOBCOCHUSl 8 OKPYICarowel
cpeoe;

® COOMHOCUMDb IHEPSUIO CBA3U AMOMHBIX A0ep ¢ 0epeKmom Maccol;

® NPUBOOUMb NPUMEPHI GIUAHUA PAOUOAKINUBHBIX USTYYEHUN HA HCUBbIE OPSAHU3MbL,
HOHUMAMb NPUHYUN OeUCMBUs 003UMEMPa U PA3IUYAmb YCI08UsL €20 UCHONb308AHUSL

® NOHUMAMb IKONOSUYECKUe NPOOIeMbl, BOZHUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU  peleHuss dMux npooaem, NepcneKmuebl  UCHOLb308AHUSL
VAPABAAEMO20 MEPMOAOEPHO20 CUHME3.

DJIeMeHTBI ACTPOHOMMH

BbinycKHUK HAYyYMTCS:

e yKa3bBaTh Ha3BaHUs IUIaHeT COJNHEYHOH CHUCTEMBI; pa3inyaTbh OCHOBHBIC MPHU3HAKH
CYTOYHOTO BpallleHHs 3Be3AHOro Heba, ABiokeHHs JIynel, ConHIla M IUIaHET OTHOCUTEIBHO
3BE3J;

® TIOHUMATbH PA3NIUYMs MEXKIY TEeIUOIEHTPUYECKOH M TEOLEHTPUYECKOW CHCTEMaMu
MUDA;

BbINnyCKHUK MOJIYYHT BO3MOKHOCTH HAYYHTHCS:

® yKazvleams o0WuUe CEOUCMEA U OMIAUYUS NIAHEM 3eMHOU ZSpYnnvl U NiaHem-
eueanmos; manvix men ConHeunol cucmemsvl U OOILUWUX NAAHEM, NONb308AMbC KAPMOU
36€30H020 Heba npu HaOIOOEHUSAX 36€30H020 Hebd,

®  paznuuamv OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 38e30bl C ee MeMNepamypoll,

® paznuuamos eunomeswvl 0 npoucxodcoenuu CoNHeYHOU CUCmeMmbl.

B pesynbrare y BBITYCKHUKOB OYAYT c(hOPMUPOBAHBI IUUHOCHHbLE, PE2YSIAMUBHbLE,
nosnagamenvHbie U KOMMYHUKAMUGHble YHUBEPCAJIbHbIE YieOHbIe JelicTBHA.

Ne | ®opmupyemsblie 10 kiace 11 kimace
YV

1 | JIuunoctueie VY]] —  MHpPOBO33PEHMUE, —  OCO3HAHHBIN BBIOOp
COOTBETCTBYIOIIIEE Oynymen npodeccun Kak MyTh U
COBPEMEHHOMY YPOBHIO pa3BUTHs | CIIOCOOpean3aluu
HayKH,  3HAYUMOCTH  HAyKH, | COOCTBEHHBIX AKHU3HEHHBIX
TOTOBHOCTb K Hay4YHO- | IJIAHOB;
TEXHUYECKOMY TBOPYECTBY, —  TOTOBHOCTb
BJIa/ICHUE JIOCTOBEPHOM | 00y4aronmxcsi K TPYAOBOM




nHpopManed 0  TEpPemoBHIX | MpodeccCHOHaTBEHOM
JOCTHXKECHHUSX WM OTKPBITUAX | ACATEIHHOCTH Kak K
MHUPOBOM HM  OTEYECTBEHHOW | BO3MOXHOCTH YUaCTHSI B
HayKH, 3aWHTEPECOBAHHOCTh B | PEIICHUH JIMYHBIX,
HAYYHBIX 3HAHHUAX 00 YCTpPOWCTBE | OOIIECTBEHHBIX,
MHpa U 00IIEeCTBa; roCyJ1apCTBEHHBIX,

—  TOTOBHOCTh OOIICHAITMOHAIBHBIX POOJIEM;
oOyyaromuxcst K  TPYAOBOM
npodecCuoHAIBHON
JeSTEIbHOCTH KaK K
BO3MOYKHOCTH YUaCTHSI B
pelieHuu JIMYHBIX,
0OIIIECTBEHHBIX,
rOCy/IapCTBCHHBIX,
00IIeHaIMOHATIBHBIX MTPOOJIEM;

MeTaHp CAMCTHBIC
%

— craBuThb W (OpMyIHpOBaTh COOCTBEHHBIC 3a/Jaydl B
06pa3OBaTeJII)HOI\/JI ACATCIIbHOCTHU U )KU3HCHHBIX CUTYAlUAX

—  OpraHu30BBIBATH s deKTUBHBIN MOMCK pecypcos,
HGO6XOILI/IMBIX JJI1 JOCTHIXKCHUA MMOCTaBJICHHOMN Oein,

—  COMOCTaBJATh MOJYYCHHBIH pe3ylbTaT JCSITeNbHOCTH C
MOCTABJICHHOM 3apaHee LETbIO.

Ilo3HaBareanHBIE
2%

—  MCKaTh U HaXOJUTh 0O0OIIEHHbIE CIIOCOObI PELIeHHs 3a/1a4, B
TOM 4YHCJI€, OCYIIECTBIATh Pa3BEPHYTHIN NH(POPMALIMOHHBIN MTOUCK U
CTaBUTb HA €r0 OCHOBE HOBBIE (yueOHbIE U 03HABATEIbHbIC) 3a/1aUH;

—  KPUTHYECKH OLIEHHWBATh U UHTEPIPETUPOBATH UH(DOPMALIHIO C
pa3HbIX MO3UIMHA, pacro3HaBaTh U (UKCUPOBATh MPOTHBOPEUYUS B
MH(OPMALIMOHHBIX UCTOUYHUKAX;

—  BBICTpauBaTh WUHJUBHYaJIbHYIO 00pa3oBaTeNbHYIO
TPAaCKTOPHUIO, YYWTHIBass OrPAHUYEHHMS CO CTOPOHBI  JPYTHX
YYaCTHUKOB U PECYPCHBIE OIPAaHUYECHUS,

—  MEHATh U YAEPKHBaThb Pa3HbIC MO3HMIMHM B IO3HABATEIBHOU
NEeATEIbHOCTH.

KOMMyHI/IKaTI/IBHI)IC
A%

Pa3BEpHYTO, JIOTUYHO W TOYHO M3J1araTb CBOK TOYKY 3pEHUS C
UCIIOJIb30BaHUEM  aIeKBAaTHBIX  (YCTHBIX M MHUCHbMEHHBIX)
A3BIKOBBIX CPE/ICTB;




1. Conep:xaHue yueOHOro npeamera.
10 kuace:

Beenenne.®usuka u puznyeckne MeTobl H3y4YeHUsI NPUPOAbI

®dusuka — Hayka o npupoje. Pusnueckue Tena u sBieHus. Habmronenue u onucanue
buznveckux sBiIeHUN. DU3MYECKUN HSKCIEepUMEHT. MoJenupoBaHHe SBICHUM W OOBEKTOB
npuponbl. Pu3nyecKkue BEIWYMHBI U HUX HM3MEpeHue. TOYHOCTb M IOTPELIHOCTh M3MEPEHUM.
MexnynaponHas cuctema eMHAL. PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH. PU3KKa U TEXHUKA.
Hayunslit meTon no3nanus. Ponb ¢pusuku B popMUPOBAHUHU €CTECTBEHHOHAYYHON IPAMOTHOCTH.

Mexanuyeckue siBJICHHSA

MexaHnnueckoe IBMWKeHHE. MaTepuanpHas TOYKa Kak MOJeNb (U3UYECKOTO Tea.
OTHOCHTENBHOCT MEXAaHMYECKOro IBHKeHUs. Cucrema otcuera. Pu3nueckue BeEIMYUHBI,
HEOOXOIUMbIE ISl OMMCAHMS ABMXKEHHS M B3aUMOCBS3b MEXJIYy HUMHU (IIyTh, IEpPEMEILEHUE,
CKOpPOCTb, YCKOpPEHME, BpeMs JIBUXKeHHs). PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE
IBWKeHHe. PaBHOMepHOe aBMXKEHHME 110 OKpyKHOCTH. IlepBbii 3akoH HbrooToHa u
unepuus.Macca Tena. [notHocts BemectBa. Cuna. Enununel cuibl. Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa. CBoOogHOe mnaneHue Tten. Cuna TsDKECTH. 3aKOH BCEMUPHOTO
taroreHus. Cuna ynpyroctu. 3akoH I'yka. Bec tena. HesecomocTs. CBA3p MeXIy CHION
TSOKeCTH W Maccod Tena. Junamomerp. PaBHogmeiictByromas cuia. Cuna Tpenus. TpeHue
ckonbxeHus. Tpenue nokos. Tpenue B npupoae v TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus UMIysbca. PeakTuBHOe nBukeHne. MexaHnuuyeckas padoTa.
Momnocts. DHeprus. [loteHuuansHas U kuHeTndeckas dHeprus. IIpespamienne ogHoro Buja
MEXAaHUYECKOM dHEPruu B Ipyroi. 3aKOH COXPaHEHHUs ITOJIHOM MEXaHUYECKON IHEPIHH.

VYcnoBus paBHOBeCHs TBEPAOIO TeEJA, HMEIOLIETO 3aKPEIUIEHHYIO OCh JBUKCHHUS.
MOMEHT CHIIBL.

OCHOBBI MO/1EKYJIAPHO-KHHETHYECKON TeOpUH

Crpoenue BemiecTBa. ATOMBI U MOJEKYJbl. TeruioBoe ABM)KEHHE aTOMOB M MOJIEKYII.
B3aumoneiictBue  (IpUTSDKEHHE M OTTAJIKUBaHME) MOJIEKYJd. TemyioBoe paBHOBECHE.
Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO XAOTHYECKOTO JIBW)KEHHUS YacCTHLl.
BuyTtpennss sneprusi. Pabota u temonepenadya Kkak crocoObl U3MEHEHUS! BHYTPEHHEN SHEPTUu
tena. KommdecTBO TemiaoThl. 3aKOH COXpAaHEHUS W TPEBpAlllEHUs SHEPruu B TEIJIOBBIX
npoueccax. VMcnapenne n konaeHcauus. [loryomenne sHEpruv npu HUCHAPEHUH JKUIAKOCTH U
BbIJIEJICHHE €€ Npu KOoHJeHcauuu mnapa. KumeHue. 3aBUCHUMOCTh TEMIEpPaTypbl KUIIEHUS OT
JaBJieHUs. BiaxxHOCTB Bo3ayXa.

OCHOBBI TEPMOIUHAMUKH

Pabora rasa mpu pacmmpenun. IIpeoOpa3oBanusi SHEpPruM B TEIUIOBBIX MalllMHAX
(mapoBast TypOrHa, ABUraTelb BHYTPEHHETO CrOpaHus, peakTuBHbIN ABuraresns). KII/] Temiosoii
MaIIHUHBI.

OCHOBBI 2JIEKTPOAUHAMHUKH
DneKkTpuuecKoe mojie Kak ocoOblii Bua MaTepuu. HanmpskKeHHOCTh 3JIEKTPUYECKOTO
noJist. [IeficTBHeE 3IEKTPUYECKOTO MOJISL Ha dJEKTpudYecKue 3apsiabl. KonnencaTop. DHeprus
JIEKTPUYECKOTO I0JI1 KOHJIEHCATOPA.

OneKkTpryecknii TOK. VICTOYHHMKHM 3JIEKTPHUYECKOrO0 TOKA. DJEKTpUYEeCKas LENb U €€
cocTaBHble yacTu. HanpaBieHue u neicTBUs iIeKTpudeckoro Toka. Hocurenu anekTpudeckux
3apA0B B MeTaiuiax. Cuiia ToKa. DJIEKTPUYECKOE HANPSKEHUE. DIEKTPUIECKOE COMPOTUBIIEHUE
IIPOBOAHMKOB. EAMHUIIBI CONPOTUBIIEHNSA.3aBUCUMOCTD CHJIBI TOKA OT HanpspkeHus. 3akoH Oma
Ul ydacTKa Lenu. YAelbHoe compoTuBieHue. Peoctatel. IlocinenoBaTenbHOE COEIUHEHUE
npoBOIHUKOB. [lapayuienbHOE coeqMHEHHE NPOBOJHHKOB.PaboTa 3JIeKTpUYECKOro MOJIs 10
NEPEMELICHUIO JJIEKTPUYECKUX 3apsfoB. MOIIHOCTh 3iIeKTpudeckoro Toka. Harpesanue
IIPOBOJAHMKOB 3JIEKTPUUECKUM TOKOM. 3aKoH J[xoyid - JleHna. DnekTpuueckie HarpeBaTeabHble
U ocBeTUTeNbHbIE TPUOOpsl. KopoTkoe 3aMmbikanue. Tok B pa3IMuHBIX cpenax.

11 kaacc:



OCHOBBI 2JIEKTPOAMHAMUKH (IIPOIOJIKEHHE).
MaruurTHoe moJie

B3aumopeiictBue TokoB. MaruuTtHoe noje Toka. MaruutHas unaykuus. Cuna Amnepa.
Cuna Jlopenua.

DJIeKTPOMArHUTHASI HHAYKIHS

SIBneHue ANEKTPOMATHUTHON MHAYKIMU. MarHuTHbIA MOTOK. 3aKOH 3JIEKTPOMAarHUTHOMN
unaykuuu. [Ipasuno Jlenna. Camounnykius. MUHAYKTUBHOCTB. B3anMOCBS3b JIEKTPUUECKOTO U
MarHUTHOTO MOJIEH. DJIEKTPOMArHuTHOE I10JIE.

JJIeKTPOMArHUTHBIE KOJIeOAHUS U BOJHBI

CBobosHbIe KoNeOaHus B KoyebarenbHOM KOHType. [leprnon cBOOOIHBIX 3IEKTPUIECKUX
koneOanuii. IlepeMeHHBIN SJIEKTpUYECKUA TOK. ['e€HEpUpOBAHHME DIICKTPUYECCKON SHEPIHH.
Tpanchopmarop. Tlepenava yIeKTpUYECKOW IHEPTrUU. DIIEKTPOMArHUTHBIE BOJHBL (CBOHCTBA
3JIEKTPOMAarHUTHbBIX BOJIH. [IpuHIune! paguocsszu. TeneBuaeHue.

Onrtuka
CBeToOBbI€ BOJIHBI.

CKOpoCTh CBETa M METOJbl €€ U3MEPEHHUs. 3aKOHbl OTPAKEHUS M MPEJIOMIICHUS CBETA.
BonHoBbie cBOHcTBa cBera: aucnepcusi, uHTepdepeHuus cBera, Audpakius — CBeTa.
KorepentHocts. [lonepeunocts cBeTOBbIX BOJIH. [lonsipusanus ceera.

DJIeMeHTbI TeOPUH OTHOCHTEJIbHOCTH

[TocTynarel TEOpUM OTHOCUTENBHOCTU. [IpUHIIMI OTHOCUTENBHOCTH ODWHINTEHHA.
[locTostHcTBO  ckopocTn  cBeta. IlpocTpaHcTBO M BpeMsi B CHELHUAIBHOM  TEOPHUH
OTHOCUTENIbHOCTH. PenstuBucTckas auHaMuka. CBsi3b Macchl C SHEPTUEH.

HN3nydenus u cneKTpbl

Paznuunbple BUABI JIEKTPOMArHUTHBIX HW3JIYYEHHH U WX MPAKTHUECKOE MPUMEHEHUE:
CBOICTBa W MpUMEHEHUE HH(PPAKPACHBIX, YIbTPadUOIETOBBIX U PEHTTCHOBCKHUX H3ITYUCHHUIA.
[[Ixana >MeKTpOMarHUTHBIX U3JTYUCHUM.

KBanroBas ¢pusuka

I'mnotesa Ilnanka o kBanTax. @ororddexrt. Ypapuenue DitHiTeiHa 1 hoTodPdekra.
®otonbl. ['unore3a ge bpoinss 0 BONMHOBBIX CBOKCTBaX uacTull. KoprycCKymnsipHO-BOJIHOBOM
nyamu3M.  CootHomieHue HeompeaeneHHoctu — ['eiizenOepra.Ctpoenune atoma.  OnbIThI
Pesepdopna. KBantoBbie noctynatsl bopa. Mcnyckanue u nmorniorieHne cBeta aromoM. Jlasepsl.

Mopnenu cTpoeHHsI aTOMHOTO si/ipa: IPOTOHHO-HEUTPOHHAs MOJAENb CTPOEHUS aTOMHOTO
anpa. Snepubie cuinbl. JlepekT Macchl ¥ SHEPTHs CBA3M HYKJIOHOB B siipe. SlnepHast sHepreTHKa.
BinstHue woHM3Mpyromed paadanMM Ha OKMBBIE OpraHu3Mbl. Jlo3a W3iaydeHus, 3aKoH
PaAMOAKTUBHOIO pacnaja M €ro CTaTUCTUYECKU XapakTep. DIeMEHTapHbIE YAaCTULIbI: YaCTUIIbI
¥ aHTUYACTHUIEI. DyH/TaMEHTAIbHBIC B3aUMOICHCTBUS

Crpoenue BeesieHHOM

Crtpoenue comHeuHon cuctembl. Cucrema «3emisa — Jlynay. O6mme cBenennst o ColHile
(BUJ B TETECKOT, BpallleHHe, pa3Mephl, Macca, CBETHMOCTh, TEMIIepaTypa COJHIIA U COCTOSHUE
BElleCTBa B HEM, XUMUYECKHI cocTaB). MICTOUHUKM 3HEpPrUuu U BHyTpeHHee cTpoeHue CoiHIa.
®usnueckas npupoja 3se3q. Hama ["anaktuka (cocras, cTpoeHue, ABMKEHUE 3Be3/1 B [ anakTuke
u ee BparieHue). [IporcxoxaeHue 1 SBOIOIHS TaTaKTHK U 3BE3I.

IToBTOpEHue.



TemaTHyeckoe NJIAHUPOBAHUE

10 kaacc:
Ne Pazgen KosaunvectBo | KonrpoabHas | JlaboparopHbie
4acoB padora padoThI
1. Beenenue. ®usuka u pusndeckue 1
METO/JTbI U3YYCHUS TTPUPOJIBI
2. Mexanuka 25 2 2
3. OcHOBBI MOJICKYJISIPHO- 10 1 1
KMHETUYECKOW TeOpuu
4. OCHOBBI TEPMOIMHAMUKHU 8 1
S. OCHOBBI 3JIEKTPOAUHAMUKHI 24 1 1
Peseps 2 yaca
Utoro 70 yacos
KounTtpoab ypoBHusi 00yuenusi puszuku B 10 kiaacce.
Ne HaumenoBanue HcTounuk Koaudukarop | Koandukarop
pa3aesioB U TeM EID BIIP
1. | KonrponbHas padota | JumakTiuaeckue MaTepuaibl 1.1.1-119 2.1-2.6
Nel «Ocnoewi ®duzuka 10 kmacc / A.E.MapoH,
KUHEeMAaMUuKUu» E.A.Mapos. - M.:
2. | Konrposasnas pabora | UznatensctBo «podar, 2014 . 1.2.1-155
Ne2 «Ocnoegut Temaruueckue KOHTPOJIbHBIE H
OUHAMUKU U 3AKOHbL | CAMOCTOSITENIbHBIE paboOThl IO
COXPAaHEeHUs» ¢busuke 10 KJ1ace /
3. | Koutpounbras padora | O.M.I'pomuesa. - M..| 21.1-21.17 3.1-3.7
Ne 3 «Ocnoewi W3narensctBO «OK3ameny», 2012
MOIeKYIAPHO- r.
KUHEemu4ecKoul
meopuu»
4. | KontpomnbHas pabota 2.2.1-2.2.11
Ne 4 «Ocnoewi
MepMOOUHAMUKUY
5. | KonTtponbHas pabora | JlugakTudeckue MaTepuaibl 3.1.1-3.2.10 4.1-4.7

Ne 5 «3akonwi
HOCMOAHHO20
MoKay.

®wusuka 11 knace / A.E.Mapos,
E.A.Mapon. — M.:
NznarensctBo «Jpodar, 2014.
TemaTudeckne KOHTPOJIBHBIE U
CaMOCTOsITeNIbHBIE PaOOTHI MO
¢usuke 10 kmace /
O.U.I'pomuesa. — M.
M3narenbcTBO «DK3ameny, 2012
T.

JlaGopatopHas pabota Nel «M3mepenue ko3uiimenTa TpeHus! CKOIbKEHUS»

Tembl J1a0opaTopHbIX pador B 10 Ki1acce

JlaGopaTtopHnas pabota Ne2. «3ydeHne 3aKk0Ha COXpaHEHUST MEXaHUYECKON SHEPTHI.
JlaGopatopHas pabota Ne3 «DxcnepuMeHTaibHas mpoBepka 3akona I eii-JItoccakay
JlaGopatopnast pabota Ned. «M3mepenue 3/C u BHYTpEHHETO CONPOTHBICHUS MCTOYHHKA
TOKa».

11 kaacc:




Ne Paznen KouauvectBo | Konrposabnas | JlabopaTtopHbie
4acoB padora padoThI
1. MaruuTtHoe nose 5
2. DNeKTpOMarHUTHast UHAYKLHS 7 1 1
3. DJeKTpOMarHUTHBIE KoJeOaHUS U 10 0 0
BOJIHBI
4. OnTuka 15 1 2
S. KBanToBas ¢puznka 17 2 1
6. Crpoenue Beenennoit 7
IToBTOpEeHune 7 1
Htoro 68 yacos
KounTtpoas ypoBHst 00y4enusi pusuku B 11 kiacce
Ne HaunmeHoBanue HUcrounuk Konudukarop | Kogupuxarop
pa3esioB U TeM EI'D BIIP
1. | KontponbsHas pabora Nel | Jlugaktrudeckue MaTepualibl 3.3.1-3.4.7 4.4-4.5
«Onexmpomacnumnas | ®usnka 11 xiacc /
UHOYKYUS» A.E.Mapon, E.A.Mapon. —
2. | KontponwHas pabora Ne2 | M.: M3narenscTBO 3.5.1-3.6.12 4.6-4.7
«Onmuxay «poda», 2014, 4.1-4.3
3. | Konrponbuas pabora Ne | Temaruueckue 5.1.1-5.3.6 5.1-54
3 «Keanmoesas ¢uzuka» | KOHTPOJIbHBIE u
4, KonTponsHas pa6ora Ne | CaMOCTOSATENbHbIE  PabOThI
Ned« Keanumoesas 110 q)HSI/IKe 11 «xmacc /
Puzura» O.M.I'pomueBa. — M.
5. | KourponbHas pabora Ne | M3matenscrBo  «OK3amen», 2.2.1-2.2.11
S5«Ilosmopenuey 2012 r..

JlabopaTopnasi padora Nel:
JlabopaTopnast paGora Ne2:

Tembl 1abopaTopHbIX padoT B 11 Ki1acce
N3yueHne 31eKTpOMarHuTHON MHIYKIUN.
W3mepeHue nokasaresis IpeaoMIIEHUS CTEKIa.
Jladoparopnasi padora Ne3: V3mepeHue JJIMHBI CBETOBOM BOJIHBI.
JladopaTopnasi padora Ne4: «3ydeHue TpeKoB 3apsHKEHHBIX YaCTHID.




V. Y4eOHO-MEeTOANYECKHIT KOMILJIEKC:

Jis yuuress:

1.

o

I".S.Msxumies, b.b.byxosues, H.H.Cotckuii / [Tog pen. H.A.IlapdhentseBoit, ®usuka.
10 knacc. ba3oBblil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM IPHIIOKEHUEM). — M.
[Tpoceemenue, 2017.

I".S.Msxumies, b.b.Byxosues, H.H.Cotckuii / [Tog pen. H.A.IlapdhentseBoit, ®usuka.
11 kmacc. ba3oBblif ypoBeHB (KOMIUIEKT C 3JICKTPOHHBIM MPHIOKEHHEM). — M.
[Tpoceemenne, 2017.

Junaktuaeckue matepuainsl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBO «/Ipodar, 2014.

Temarnueckrue KOHTPOJBHBIE H CAMOCTOSTENNbHBIE pa0doThI 10 ¢usuke 11 kmacc /
O.U.I'pomueBa. — M.: U3narenbcTBO «K3amen», 2012 r.

3ananus odpasoBarenbHoro nopraia Peury EI'D

COopHUK 3a1aHUi 1 caMOCTOATENbHBIX padboT « @usuka 10», JI.A. Kupuk, FO.U. [luk-
M.: MHWnekca 2012r

Juisa yyammxces:

1.

o

TR woNE

I".S.Msxumies, b.b.Byxosues, H.H.Cotckuii / [Tog pen. H.A.IlapdentseBoit, ®usuka.
10 xnacc. ba3oBbIil ypoBeHb (KOMIUIEKT C AJEKTPOHHBIM MPUIIOKEHUEM). — M.
[Tpoceemienwne, 2017.

I".S1.Msxumes, b.b.byxosues, H.H.Cotckuii / [Tog pea. H.A.IlapdhentseBoit, ®usuka.
11 xnacc. ba3oBblil ypoBeHb (KOMIUIEKT C AJIEKTPOHHBIM IIPUIIOKEHUEM). — M.
[Tpocsemienne, 2017.

Hunaxtuueckue marepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBo «podar, 2014.

TemaTnyeckrue KOHTPOJIBHBIE U CAMOCTOATENbHBIE Pa0oTHhI 1o ¢usuke 11 kace /
O.N.I'pomuesa. — M.: U3gatenbctBo «Jx3ameny, 2012 r.

3ananus oOpasoBarenpHoOro nopraia Peury EI'D

COopHUK 3a/1aHUI U caMOCTOSATENbHBIX padoT « Pusuka 10», JI.A. Kupuk, FO.1. /Tuk-
M.: MHnexca 2012r

HNHuTepHeT-pecypcsl
Annmaru pusndeckux 00bekToB. http://physics.nad.ru/
XKuas pusuka: odyuaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html

. Ypoxku ¢usuku ¢ ucrnonb3oBanuem Mutepuera. http://www.phizinter.chat.ru/

Odwusuka.ru. http://www fizika.ru/
dusznka: KoyuieKuus onbIToB. http://experiment.edu.ru/

duzuka: OJICKTPOHHAA KOJUICKIH OIMBITOB.

http://www.school.edu.ru/projects/physicexp


http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp

V. Kanennapno-TeMaanecKoe IJIAHUPOBAHHUE

10 knace
Beenenne (1 gac)
Ne Tema KoimnuecTBo Hara IIpumeyanue
4acoB
BBenenue. ®u3uka u pusnyeckne MeToabl H3ydeHust npupoasl (1 gac)

1 Uro m3ydaer pusnka. Pusndeckue siieHus. HabmroaeHus 1 OmbITHL. 1. 1 nenens

CEHTSIOps

Mexanuka (25 gaca)
Kunemamuxa (9 uacoes)

2  [Mexannueckoe aBmwkeHnd. Crcrema oTcyera. 1 1 Henensa

CEHTAOPS
3 | PaBHomepnoe nBmxenue ten. CKopocTb. YpaBHEHHE paBHOMEPHOTO 1 2 Henens

nBIKeHus. Peenue 3a1a4. CEHTSIOps
4 I'paduxu npssMonuHETHOrO paBHOMEPHOTO ABMKEHUSL. Perienue 3anay. 1
) CkopocTh NpH1 HepaBHOMEPHOM JIBWKEHUU. MrHOBeHHast ckopocTh. Cl0KeHHE CKOpOCTEH. 1 3 Henens
6 [IpsimonHENHOE PaBHOYCKOPEHHOE JIBUKEHUE. 1 CEHTSOPs
7 PaBHOMEpHOE IBM)KEHUE TOUKU IO OKPYKHOCTH. 1 4 nenens
8 Kunemarnka abcostoTHO TBEPOTO Tea 1 CeHTSIOps
9 Pemenue 3aau no reme «KunemaTukay. 1 1 nenens
10 | KontposbHas padota Nel «KunHematuka. 1 OKTSIOpst
Jlunamuxa (8 uacos)

11 | OcHoBHoe yTBepxkaeHre Mexanuku. Cuna. Macca. Eaununa maccsl. 1 2 Henens
12 | Ilepssiit 3axkoH HproTOHA. 1 OKTSIOps
13 | Bropoii 3axon HetoToHa. Tpetuii 3akon HproToHa. 1 3 Henens
14 [[Tpunnmn oTHOCUTENbHOCTH [ amuies. 1 OKTSOPS
15 | Cuna TsKeCTH U cuila BCEMUPHOTO TSATOTEHUS. 1 4 nenens
16 | Bec. HeBecomocTb. 1 OKTSOPS
17 | Jdedopmanuu u cuiisl ypyroctu. 3akoH ['yka. 1 1 nenens
18 | Cuuel Tpenus. Jlaboparophnas padota Nel «3mepenue ko3 uIeHTa TpeHUs CKOIbKEHUS 1 HOSI0psI

3axonwt coxpanenusn 6 mexanuke (8 uacos)




19 | Umnynbc. 3aK0H COXpAaHEHHS UMITYJIbCA. 1 2 Henens
20 | Pemenue 3a1a4 Ha 3aKOH COXPAHCHUS UMITYJIbCA. 1 HOSIOpst
21 | Mexanudeckas paboTa ¥ MOITHOCTh CHJIBI. 1 3 Henmems
22 | Kunernueckas SHEprus 1 HOSIOPsT
23 | PaboTa cuIIbI TSHKECTH U YIIPYTOCTH. 1 4 Henens
24 | [loTenuuanpHas SHEPrus. 3aKOH COXPAHEHUS SYHEPTUHU B MEXaHHKE. 1 HOSIOpst
25 | JlaboparopHas pabota Ne2. «/3y4yeHune 3aKoHa COXpAaHEHUSI MEXaHUYECKOW SHEPTHI. 1 1 Henenst
26 | KonTtpombHas pabora No2. «/IluHamuka. 3aKOHBI COXpaHEHUS B MEXaHUKE» 1 Imexaopst
OcHOBBI MOJIEKYJISIpHO-KHHeTH4YecKoii Teopun (10 yacoB)
Ochogbl MoneKynapHo-Kunemuueckou meopuu (8 uacos)
27 |Ocuosuble noaoxennst MKT. 1 2 Hemems
28 | BpoyHoBckoe aBrkenne. CHilbl B3aMMOIEHCTBUS MOJIEKYIL. 1 ekaopst
29 |OcHoBHoe ypaBHeHue MKT 1 3 Henmens
30 [Temmeparypa. DHEprus TEIJIOBOTO ABMKCHUS MOJICKYIL. 1 Imexaopst
31 | YpaBHeHHE COCTOSHUS UA€ATBHOTO Ta3a 1 4 "Heneist
32 | I"'a30BbIe 3aKOHBI 1 Imexaopst
33 | JlaboparopHas pabota Ne3 «DkcnepuMeHTaIbHas mpoBepka 3akoHa I eit-Jlroccaka 1 2 Henens
34 | KoutponbHas padora Ne3 «OcuHoBsl MKT) 1 STHBapsI
B3zaumnvie npespawenus scuokocmeii u 2azoe (2 uaca)
35 | Haceimennsrnii nap. J[aBieHue HACHIIEHHOTO MMapa. 1 3 Henens
36 | BnaxHOCTb BO31yXa 1 sIHBapsl
OcHoBbI TEpMOAMHAMUKH (8 YyacoB)
37 | BHyTpeHHss SHEprusl. 1 4 Henenst
38 | PaGora B TepMOAMHAMUKE. 1 STHBapSI
39 | KonndecTBo TemoThl. YpaBHEHHE TEILIOBOTO OanaHca. 1 5 mepens
40 | Pemrenue 3a1a4y Ha ypaBHEHHUE TEILIOBOTO OallaHca 1 STHBAPS
41 | IlepBslii 3aK0H TepMOAMHAMHUKHU. BTOpOI 3aKOH TepMOIMHAMUKH 1 1 nenens
¢beBpais
42 | Tpwunamun nevicteus u KI1J] TemToBIX IBUTATEIICH. 1 2 Henens
beBpans
43 | Pemenue 3amay mo teme «OCHOBBI TEPMOTMHAMHUKI 1 3 Henmens

beBpans




44  [KontposbHas padota Ne 4 Ha TeMy «OCHOBBI TEPMOIUHAMUKH 1 4 nenens
dheBpans
OcHOBBI YJIeKTpoaHHAMUKH (24 yaca)
Inexkmpocmamuxa (10 uacos)
45 [Bapsan. 3aKoH COXpaHEHUS 3apsija. 1 1 Henens mapra
46 | 3akon Kynona. 1
47 | Dnektpuueckoe nosie. HanpspkeHHOCTD 1 2 Henens MapTa
48 | Tlone Touewnoro 3apsaa, chepbl. [IpuHIHT CyTTepro3uITIH. 1
49 | TloTeHnmanbHas YHEPTH 3apsKeHHOro Tena B D11 1 3 Henems MmapTa
50 | Ilorenuman. Pa3HOCTB MOTEHITHAIIOB. 1
51 | CBs3b MeX1y HAIPSDKEHHOCTHIO U PA3HOCTHIO MOTEHIIMATIOB. DKBUIIOTEHIIMAIbHBIE TTOBEPXHOCTH | 1 4 Henenst MapTa
52 | Pemenwue 3anau o teme «IloTeHnnanbHas 3Heprusi. Pa3HOCTh MOTEHIIUAIOBY 1
53 | DnektpoemkocTh. Konnencarop. 1 1 Henens
54 | DHeprus 3apsHKEHHOT0 KOHJEHCAaTopa 1 anpens
3axonwvt nocmosannozo moka (8 uacos)

55 [Drnexrpuyeckuii Tok. Cua Toka 1 2 Henens
56 | 3axon Oma miist yuacTka 1enu. COnpoTHUBIICHHE 1 anpens
57 [Dnextpuyeckue nenu. [locnenopaTenbHOE U MapaIEIbHOE COSTUHEHHUE POBOTHUKOB. 1 3 Hexens
58 [Pemenwue 3ama4 Ha 3akoH OMa U COeTUHEHHUE MPOBOTHUKOB. 1 amnpens
59 | Pabora 1 MOIIIHOCTE HOCTOSIHHOI'O TOKA. 1 4 »enens
60 | OJC. 3akon Oma a5 MONHOM LenH. 1 anpest
61 laboparopHas padota Ned. «M3mepenue D/[C u BHyTpEHHETO CONPOTUBICHUS UCTOYHUKA TOKay. | 1 1 venens mast
62 | KonTpoabHas padora Ne 5. «3aK0HBI TOCTOSIHHOTO TOKay. 1

Dnekmpuueckuil Mok 6 paziudHvlx cpeoax (6 uacoes)
63 [DnekTpuveckas MPOBOJUMOCTh Pa3IUYHBIX BemlecTB. [[pOBOIUMOCTD METAIIIOB. 1 2 Hepels Mast
64 [3aBUCHMMOCTH COIPOTUBIICHUS MMPOBOIHUKA OT TEMIIEPATYPHI. 1
65 (Tok B moOMynpoBOJAHMUKAX. 1 3 Heyenst Mast
66 [JneKTpUYecKHit TOK B BaKyyMe. DIIEKTPOHHO-ITydeBas TpyOKa. 1
67 [D7AEKTPUUYCCKUN TOK B KHUAKOCTIX. 3aKOH AJIEKTPOIH3A. 1 4 Henens Mas
68 [DnexTpuyeckuii TOK B ra3zax. HecamocTosATENbHBIN  CaMOCTOSTEHHBIA Pa3psIbI. 1




Pe3epB 2 yaca
HUTOI'O 70 yacos



Kaﬂeﬂnapﬂo-TeMaTuqecxoe IJIAHUPOBAHHUE 11 kaacc.

Ne Tema Koanuecr | lara IIpumeuanue
BO 4acOB
« MarnutHoe noje» (5 yacoB)
1. | B3aumopeiictBue TokoB. Jlaboparopnas padota Nel. «HaOnronenue neiicTBUSI MarHUTHOTO T10JISL HA 1 1 nenens
TOK. CEHTSOPsI
2. Bekrop MmarHutHOM MHAYKUMH. JIMHUM MAarHUTHON MHIYKLIIHMA 1
3. | Cuma Ammepa 1 Henmenst
Cuuia Jlopenua CeHTA0pA
Pemienue 3ana4 no teme «MarHuTHoeE 1osIe». 1 3 Henensd
CeHTAOpA
«JNeKTpoMarHuTHast HHAYKIHs» (6 4acos)
6. SIBneHune 3JIeKTPOMAarHuTHON MHIYKIIMA. MarHUTHBIN MOTOK. 1 3 Henens
3aKoH JIEKTPOMArHUTHOM WHYKITUH. CEHTSOPsI
7. | HampaBnenue nHaykiuoHHoro Toka. [Ipasuso Jlenma. 1 4 nenens
8. Camounnaykuusa. THIyKTUBHOCTD. 1 CCHTSIOPSI
9. | JIabopartopHast pabota Ne2. «/3yueHne SBICHUS IIEKTPOMArHUTHON WHIYKITUI. 1 1 Henens
OKTSAOPS
10. | DnexTpomMarHuTHOE MoOJIE. 1 P
11. | KontponbHas pabota Nel. «MarHuTHoe mosie. DIeKTpOMarHUTHAs HHITYKIHS. 1 2 Henens
OKTSIOps
«JNeKTpoMarHuTHHIE Koledanus» (9 yacoB)
12. CB0OOHBIEC U BEIHYKJIEHHBIE SJIEKTPOMArHUTHBIC KOJICOaHUsI. 1 2 Henens
OKTSIOps
13. | KonebatenpHblit KOHTYp. [IpeBpalieHue sHEprun Npu SJIEKTPOMArHUTHBIX KOJIEOaHUSX. 1 3 Henensd
14. | [lepemeHHBIH 2TEKTPUUECKUN TOK. 1 OKTSIOps
15. | AkTtuBHOE conpoTuBieHue. JlefcTByIolIEE 3HAUEHUE CUIIbI TOKA U HAIIPSKEHUS 1 4 nenens
16. | Konnencarop B Lenu nepeMeHHOro TOKa. 1 OKTSIOps




17. | Karymika HHAYKTHBHOCTH B IIETIA TIGPEMEHHOTO TOKA 1 1 Henmenst
18. | [IpousBoCTBO, IIEepeavya U UCTIOIB30BAHUE ITCKTPUUECKON SHEPTUN 1 HOSIOpst
20. | Pemenue 3agad o reMe « DJIEKTPOMArHUTHBIC KOJICOAHUS 1 2 Henens
21. | Pemenue 3ama4 mo TeMe «IJIEKTPOMArHUTHBIC KOJICOAHMS 1 HOSIOpst
«JIeKTPOMArHUTHBIE BOJHBD (2 yaca)
22. | DKcriepuMEHTaIbHOE OOHAPYKEHUE FIEKTPOMAarHUTHBIX BOJIH. 1 3 Henens
HOSIOPSI
23. | llpunnumne! paguocszu. [lonsTre o TeneBuacHUN. Pa3BuTre CpeicTB CBSI3U 1
«'eomeTpuyeckast onTuka» (8 yacon)
24. Cxopocts cBeta. [Ipuniun [oirenc. 3akoH oTpakeHus CBETa. 1 4 nenens
25. | 3akoH npenomieHus cBerta. [loaHOE oTpakeHue 1 HOSIOpst
26. | Pemenue 3a71a49 Ha 3aKOHBI OTPAKEHUS U TIPEIIOMIICHHSI CBETA. 1 1 nenens
27. | JJaboparopuas pabota Ne3 «3Mepenue mokaszaress MpeToMIICHHS CTEKIIa 1 nexaopst
28. JIunzel. [locTpoenune n300pa>keHust B IMH3aX. 1 2 Henens
29. | ®opMyIia TOHKOM JTHH3BL. Y BEIIMYCHHUE JTUH3BI 1 JeKaops
30. JlabopaTtopHnas pabora Ned «Onpenenenrne oNTHIECKON CUITBIN (POKYCHOTO PACCTOSTHUSI COOMpArOIIei 1 3 "Hepens
JINH3BI» nexaopst
31. | Pemenue 3amau no Teme «I eomeTpudeckasi ONTUKa» 1
«BoJsHoBasi onTuka» (7 4acoB)
32. Hucniepcus cBeta 1 4 genens
33. | UHTepdepeHnus creTa 1 nexaops
34. | Hudpaknus ceeta. JudpaknronHas pemieTka 1 2 Henens
35. | Jlaboparopuas padota Ne5 «/3MepeHre JUTMHBI CBETOBOM BOJTHBD) 1 STHBapSI
36. Pemenne 3amau no reme «BosHOBas onTHKay 1 3 Henens
37. | Pemenue 3ama4 o Teme «BoJIHOBasi ONTHKAY 1 STHBApsI
38. | KonrtponbHas padoTa 1mo teme «OnTHuKa 1 4 nenens
SIHBApsI
«H3myyeHnue u cnekTpo» (3 yaca)
39. Buasl nznyuenuii. Ucrounuku ceera. 1 4 nenens




SIHBapsl

40 Bunbl ciektpoB. CrieKTpabHBIA aHAU3. 1 1 nenens
41. | JIaboparopHas pabota Ne6 «HabmroeHue CIijIonIHOTO U JIMHEHYATOrO CIIEKTpay 1 dbeBpans
KBanroBas ¢pusuka (11 yacon)
42. | ®orosdpdext. Teopus potorddexra. 1 2 Henens
deBpans
43. | Pemenne 3aa4d o reme «Potorhdexry» 1
44, | Pemenne 3aaa4 o reme «Pororhdexr» 1 3 Henens
45. | Ctpoenue aroma. OnbiThl Pezepdopaa. 1 depas
46. [Toctynate! bopa. 1 4 genensa
47. | Pemenue 3aga4 o teme «AToMHas pusuka» 1 depas
48. | OTKpbITHE paAHMOAKTUBHOCTH. Bubl n3nydenuil. PajgroakTHBHBIE IPEBpAIICHUS. 1 1 Henmenst
49. 3akoH pagunoakTUBHOTrO pacnaza. [lepuos nmonypacnana 1 Mapra
50. | Crpoenue simpa. SnepHble CUIbl. DHEPTUS CBS3U B SpE. 1 2 Hepens
51. | Anepusie peakuuu. [enenue ypana. LlenHsie peakium. 1 MapTa
52. | Pemrenue 3aa4 Ha 3aKOH PaUOAKTUBHOTO pacma/ia v sePHbIE PEaKIIUU. 1 3 Henens
MapTa
«ActpoHoMus» (3 4acoB)
53 Conneynas cuctema. 3aKOHBI IBM)KEHUS IJIAHET 1 3 Henens
MapTa
54 CoHrie 1 4 »enens
55 Mie4Hslii yTh 1 Mapra
Paznen «O606mammee nosropenue» (13 yacon)
56 KunemaTnka MatepuaibHON TOYKH. 1 1 Henmens
57 JlnHamuka MaTepuanbHON TOUYKH. 1 anpests
58 3aKOHBI COXPAHEHMS 1 2 Henens
59 JlnHamuKa nepuoinYecKOro JBUKEHUS 1 anpesd
60 PensgruBucrckasg MexaHuka 1 3 Henmens
61 Crartuka 1 anpens
62 MounekynsipHO-KUHETHYECKask TEOPUS UAEATIBHOTO Ira3a. 1 4 nenensa




63 TepmonuHamuka 1 anpes

64 Kunkocts 1 map 1 1 nenens

65 TBepnoe Temno 1 Mas

66 MexaHHUeCKue U 3BYKOBBIC BOJIHBL. 33a]1a4i B TETPAIH 1 2 Henens

67 CuJIBl 2JIEKTPOMArHUTHOTO B3aUMO/ICHCTBHUS HETIOIBUKHBIX 3aPSIJIOB. 1 Mast

68 OHeprus 3J€KTPOMAarHUTHOT'O B3aUMOJICHCTBUS HETIOJABUKHBIX 3aps/IOB. 1 3 Henens
Mast

HUroro 68 yacos




