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Ilnanupyemble mpeAMeTHbIC Pe3y/IbTAThI OCBOCHHUS Y4eOHOr0 nmpeaMera

JIMYHOCTHBIMH pe3ybTaTaMu 00ydeHHsI (pU3HKe B OCHOBHOM IIIKOJIE SBIISIOTCS:
c(OPMHPOBAHHOCTH TIO3HABATEIILHBIX HHTEPECOB HA OCHOBE PAa3BUTHUS HHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN yyarmxcs;
yOeKIEeHHOCTh B BOBMOKHOCTH TIO3HAHUSI TPUPO/IBI, B HEOOXOJMMOCTH Pa3yMHOTO HUCTIOJIb30BaHUS
JOCTUXKEHUM HayKH ¥ TEXHOJOTUH /IS JaJbHEHILEro pa3BUTHS YEI0BEUECKOTO 00IIECTBA, YBAXKEHUE K
TBOpPIIAM HAayKH U TEXHUKH, OTHOILLIEHUE K (PU3HKE KaK 3JIEMEHTY 00LIeueI0BeUYeCKON KyIbTYphI;
CaMOCTOSITEJIBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUM;
TOTOBHOCTb K BBIOODPY KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMHU U
BO3MOXHOCTSIMU;
MOTHBAIMS 00pa30BaTEIbHON AESITEIbHOCTH MIKOJbHUKOB HA OCHOBE TUYHOCTHO OPUEHTHPOBAHHOTIO
MOAX0/1a;
(dbopMHUpOBaHHE LIEHHOCTHBIX OTHOILIEHUHN APYT K APYTY, YUUTEIIO0, aBTOPaM OTKPBITUN U 30 OpeTeHU,
pe3ynbpTaTam oOydeHHs.
MetanpeaMeTHBIMH pe3yJibTaTaMu 00ydeHUs (U3HKE B OCHOBHOM LIKOJIE SBIISIOTCS:
OBJIaJIEHUE HaBbIKAMH CaMOCTOSITEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUMN, OpraHU3alii yueOHOM
NesITeNbHOCTH, TOCTAHOBKHU LIeJIeH, TUTaHUPOBaHUS, CAMOKOHTPOJISI M OILICHKU PE3YyJIbTaTOB CBOEH
NeSITeNIbHOCTH, YMEHUSMH MPEABUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JICHCTBUI;
MMOHUMAaHHE Pa3INuuil MEXy UCXOAHBIMU (DAKTaMHU U TUIIOTE3aMU JUIsl X OOBSICHEHHSI, TEOPETUUECKUMU
MOJEISIMU U peaIbHBIMU 00bEKTaMH, OBJIaJICHUE YHUBEPCAIbHBIMU YU€OHBIMU ACUCTBUSIMH Ha IpUMeEpax
TUNOTE3 /U1 00bACHEHUS N3BECTHBIX (PAKTOB M 3KCIIEPUMEHTAILHOM MPOBEPKH BBIIBUTAEMBIX THIIOTES,
pa3pabOTKH TEOPETUUECKUX MOJEIICH MPOIIECCOB WU SIBJIICHUI;
(dbopMHpoBaHKEe YMEHUI BOCIIPUHUMATD, IiepepadaThIBaTh U MPEIbABIATH HHPOPMAIUIO B CIIOBECHOH,
00pa3Hoii, CHMBOJIMYECKOHN (hopMax, aHATM3UPOBATh M IepepadaThIBaTh MOJTYYECHHYIO HH(POPMAIIHIO B
COOTBETCTBUU C MOCTABJIEHHBIMH 3a/1a4aMH, BBIIETISATH OCHOBHOE COJIEp:KaHNE MTPOUUTAHHOTO TEKCTA,
HAXOJHUTh B HEM OTBETHI Ha MOCTABJICHHbIE BOIIPOCHI U U3JIAraTh €ro;
MPUOOpPETEHHUE OIbITa CAMOCTOSTEIBHOTO MIOKCKA, aHAIW3a U 0TOOpa HH(GOPMALIUU C UCIIOJIb30BAHUEM
Pa3IMYHbIX HCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTH IS pellIeHUs T03HABATEIbHBIX 33/1a4;
pa3BUTHE MOHOJOTMYECKON U TMATOrMYeCKON peyur, YMEHHUSI BhIPAXKaTh CBOU MBICIIHA U CLIOCOOHOCTH
BBICJIYILIMBATh COOECEIHIKA, TOHUMATh €ro TOUKY 3pEHUs, IPU3HABAThH MIPABO JPYroro YeJoBeKa Ha HHOE
MHEHHUE;
OCBOEHHE IPUEMOB JCUCTBUN B HECTAHAPTHBIX CUTYAIUSIX, OBJIAICHUE IBPUCTUUECKUMH METOAAMHU
peluieHus npooiem;
dbopMupoBaHre yMeHU paboTaTh B TPYIIIE C BHIIIOJHEHUEM PA3IMYHBIX COIIMABHBIX POJICH,
MIPEJICTaBIIATh U OTCTAUBATh CBOM B3IJISIBI U YOEXKICHUS, BECTH IUCKYCCHIO.

IIpenmeTHbIMU pe3yibTaTaMu 00ydeHUs (PU3MKE B OCHOBHOM IIKOJIE SBISIOTCS:
(dbopMupoBaHKe MPEACTABICHUI 0 3aKOHOMEPHOM CBS3H U MMO3HABAEMOCTH SIBIICHUI MPUPOIBI, 00
00BEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3yrollel poiau GU3NKH IS pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU M TEXHOJIOTUI; HAYYHOIO MUPOBO33PEHHUS KaK pPE3yJIbTaTa U3yuyeHUsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dbopMmHpoBaHNE IEPBOHAYATILHBIX TPECTABICHUN O (PU3NYECKOM CYIIIHOCTH SIBIEHUM MPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX), BUAAX MaTepuu (BELIECTBO U MOJeE),
JBMKEHUH KaK CIIoco0e CyIIecTBOBaHMS MaTepUH; YCBOEHUE OCHOBHBIX U/ MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YUEHHsI O CTPOCHUH BELIECTBA, 3JIEMEHTOB AIEKTPOAUMHAMUKY U KBAHTOBON (PH3UKHU;
OBJIaJICHUE MTOHATUHHBIM aNlapaToM U CUMBOJIMYECKUM SI3bIKOM (DPU3HKH;

npuoOpeTeHue oNbITa MPUMEHEHHs HayYHbIX METOJIOB NIO3HAHUS, HAOMI0IeHUS (PU3NYECKHX SIBICHUH,
IIPOBEJIEHUS OIIBITOB, IPOCTBIX SKCIIEPUMEHTAIIBHBIX UCCIIEJOBaHU, IPSAMBIX U KOCBEHHBIX U3MEPEHUH C



MCTOJIb30BAHUEM AHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX PUOOPOB; MOHUMAaHUE HEN30SKHOCTH
MOTPEUTHOCTEH JTIOOBIX U3MEPEHUIA;

MOHUMaHKEe (PU3NIECKUX OCHOB U MPUHIIMIIOB JeHCcTBUSA (pabOThl) MAIIMH MEXaHU3MOB, CPE/ICTB
NEPEABIKEHUS U CBSA3U, OBITOBBIX MTPUOOPOB, POMBIIIIJICHHBIX TEXHOJIOTUYECKUX MTPOLIECCOB, BIUSHUS UX
Ha OKPYKAIOIIYIO CPEy; OCOZHAHUE BO3MOKHBIX MPUYMH TEXHOTEHHBIX U 3KOJOTMYECKHX KaTacTpod;
0CO3HAHHE HEOOXOIUMOCTH MPUMEHEHUS IOCTHKCHUH (PU3UKH U TEXHOJIOTHIA ISl pallHOHAIBHOTO
IIPUPO/IOII0JIL30BAHUS;

OBJIaJICHUE OCHOBaMH 0€30I1aCHOTO UCIOJIb30BAaHUS €CTECTBEHHBIX U UCKYCCTBEHHBIX AJIEKTPUUECKUX U
MarHUTHBIX [0JIEH, JIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, ECTECTBEHHBIX U HCKYCCTBEHHBIX
MOHU3UPYIOIINX U3Ty4eHUH BO n30ekKaHue X BPEJHOTO BO3IECHCTBUS HA OKPYXKAIOUIYIO Cpeay U
OpraHM3M 4YeJI0BEKa,

pa3BUTHE YMEHUS [IJIAHUPOBATh B IOBCEAHEBHOM KU3HU CBOM JEHCTBUS C IPUMEHEHUEM IOJIy4YEHHBIX
3HAHUN 3aKOHOB MEXaHUKH, AIEKTPOJANHAMUKH, TEPMOANHAMUKH U TEIUIOBBIX SIBJIEHUH C LIEJIBIO
cOepexeHus 370pOBbS;

(dbopMHpOBaHHE MIPEICTABICHUNA O HEPAIMOHAIBLHOM HCIOJb30BaHUH PUPOJHBIX PECYPCOB U SHEPIHUH,
3arpsiI3HEHUH OKPYXKAIOUIEeH cpebl Kak CIe/ICTBUE HECOBEPIIEHCTBA MAIIUH U MEXAaHU3MOB.



IIpeamerHblie pe3yabTaThl OCBOEHUS NPOrpaMMbl B 7 Kiacce

Mexannuyeckue siBJ1eHHUs

BrInycCKHUK HAy4UTCA:

pacrno3HaBaTh MEXaHHUECKUE SBJICHUS U OOBSICHITh HA OCHOBE UMCIOIIMXCS 3HAHUH OCHOBHBIC CBOMCTBA
WJIU YCJIOBUSA MPOTEKAHUS STUX SIBJICHUIN: paBHOMEPHOE U HEPABHOMEPHOE JABUKEHUE, PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, OTHOCUTEIILHOCTh MEXaHHUECKOTO JABWKCHHUS, CBOOOTHOE
MaJIeHue TeJ, PABHOMEPHOE JIBIXKEHHE 110 OKPYKHOCTH, HHEPIIUSI, B3aUMOJICHCTBUE TEJ, PEAaKTUBHOE
NBIDKEHUE, TIepeavua JaBiIeHUs] TBEPAbIMU TeJIaMH, )KHIKOCTSIMHU U Ta3aMu, aTMOC(hEpHOE JIaBlICHUE,
IJIaBaHUe TeJl, PABHOBECHE TBEP/IbIX TEJI, UMEIOIINX 3aKPEIUIEHHYIO OCh BpallleHHs], KojeOaTeIbHOe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JBM)KEHUE (3BYK);

OTIMCHIBATh M3YUCHHBIE CBOMCTBA TEJl U MEXAaHUUECKHE SIBJICHUS, UCTIOJIb3Ysl (PU3NYECKUE BEIIMYUHBL: TTYTh,
nepeMeleHue, CKopocTb, yCKOPEHHE, TEpHOo/] 00pallleHusl, Macca Tejla, IJIOTHOCTh BEIeCTBa, cuila (cuia
TSDKECTH, CUJIA YIIPYTrOCTH, CHJIa TPEHUS ), TaBJIICHHUE, UMITYJIbC TeJla, KHHETHYeCKasi YJHePTrus,
MOTEHITMAIbHAS YHEPTUS, MEXaHWYeCcKast paboTa, MexaHudeckas MoutHocTh, KII/ mpu coBepuiennn
paboThI ¢ UCTIOJIB30BAHUEM MPOCTOTO MEXaHU3MA, CHJIa TPEHUSI, aMIUIUTY1a, TIEpUOJ U 4acToTa
KoJIeOaHUH, IJTMHA BOJTHBI U CKOPOCTh €€ PacIpOCTPaHEHUS; TIPU OMMCAHUH MPABIJIBHO TPAKTOBAThH
(bMBUYECKU CMBICIT UCTIOB3YEMBIX BETMYUH, UX 0003HAYCHUS U €IMHUIIBI U3MEPEHUSI, HAXOIUTh
(hopMyITBI, CBS3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BEJIMUYMHAMHU, BEIYUCIISTH 3HAYCHUE
(hM3UYECKON BEITMYHHBL;

aHaAJIM3UPOBATh CBOMCTBA TeJI, MEXaHUYECKHE SIBICHUS U IIPOLECCH, UCTIOIb3Yys (PHU3HUECKHe 3aKOHBI:
3aKOH COXPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOTO TSATOTSHHUS, IPUHIIMUIT CYNEPIO3UIIHN CUJT (HaX0XKICHHE
paBHoelcTBYytomel cuibl), I, I u 111 3akonsr HetoToHa, 3aKOH cOXpaHEeHUsI UMITYJIbCa, 3aKOH [ 'yka, 3aKOH
[Tackans, 3akoH ApxyuMena; Ipyu 3TOM pa3inyaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA U €T0
MaTeMaTH4eCKOe BhIPAKECHUE;

pa3ianyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (U3NYECKUX MOJIENIeN: MaTepraibHas TouKa, HHEepLHaTIbHas
CUCTEMa OTCUETa;

pelaTh 3a/1a4u, UCHOJb3Ys PU3NYeCKUe 3aKOHBI (3aKOH COXpaHEHUS YJHEPTHU, 3aKOH BCEMUPHOTO
TATOTEeHUS, puHUMN cyrneprioduuuu cui, I, IT u 111 3akonbr HeroTOHA, 3aKOH COXpaHEHUS] UMITYJIbCa, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumesna) u Gopmybl, CBS3bIBatOIINe PU3NUYECKUE BETUYUHBI (ITyTh,
CKOPOCTh, YCKOPEHHUE, Macca Tela, INIOTHOCTh BElIeCcTBa, CUila, JaBJIeHHe, UMITYIIbC Tela, KHHeTUYecKas
SHeprus, MOTEHIMANIbHAS YHEPTHsl, MeXaHu4yecKkas paboTa, MexaHuueckas MorHocTh, KI1J[ mpocroro
MEXaHH3Ma, CUJIa TPEHUS CKOJIbKEeHHs, KOA(h(GUIIMEHT TPEHUs, aMILTUTY/a, IEPUO]] U YaCTOTa KOJIeOaHH i,
JUIMHA BOJIHBI 1 CKOPOCTh €€ pacIpOCTpaHEHUs1): Ha OCHOBE aHAJIM3a YCIOBUS 33aJ]a4 3alUChIBaTh KPaTKOe
yCIIOBUE, BBIACIATH (PU3HuecKre BETUYUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE TS €€ PEIICHHUs,
MIPOBOJUTH PACUEThI U OLICHUBATH PEAIbHOCTD MMOJyYEHHOTO 3HAYCHUS (PU3HUECKON BEITUYUHBI.
BhIyCKHHUK MOTYYUT BO3MOXKHOCTb HAyYUThCS:

MCI0JIb30BATh 3HAHUS O MEXAaHUUECKUX SIBJICHUAX B MOBCEIHEBHOM KU3HU IS OOecTieueHus
0€30MMacHOCTH NP O0paleHNH ¢ TPUOOPaMU U TEXHHUECKUMHU YCTPOMCTBAMHU, ISl COXPAHEHHUSI 3JI0POBbS
1 COOJIOICHUSI HOPM SKOJIOTHUECKOTO TMOBECHHS B OKPYXKAIOIIEeH cpesie; MPUBOAUTH TPHUMEPHI
MPAKTUYECKOT0 UCIONIB30BaHUs (PU3MUECKUX 3HAHUHM 0 MEXaHUYECKHUX SIBICHUSIX U (PU3NYECKIX 3aKOHAX;
MIPUMEPHI UCTIOIb30BAHUS BOZOOHOBISIEMBIX HCTOYHUKOB SHEPTUH; SKOJIOTHYECKUX MOCIEACTBHIMA
HCCIEA0BaHUsI KOCMUYECKOTO MMPOCTPAHCTB;

pa3auyaTh TPaHUIBI TPUMEHUMOCTH (PH3NYECKHX 3aKOHOB, IOHUMATh BCEOOIINN XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTUH, 3aKOH COXPAaHEHUS UMITYIIbCa,
3aKOH BCEMHUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTh UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u nip.);

HAXOJWTh aJIEKBATHYIO MPENIOKEHHON 3a7aue (PU3MUECKYIO MOJIENb, pa3peliaTs NpodIeMy Kak Ha OCHOBE
HMMEIOIINXCS 3HAHUU 10 MEXAaHUKE C UCMOJIb30BaHMEM MaTEMATHYECKOTO armapara, Tak U Mpy MOMOIIH



METOA0B OLCHKMU.

IIpeameTHBIE pe3yIbTAaThI OCBOCHHUSI NIPOrpaMMbl B 8 Ki1acce
TenioBble ABIEHUSA
BBITyCKHUK HAYYIHTCS:
pacro3HaBaTh TEIUIOBBIC SIBJICHHS U OOBSICHATH HAa 0a3¢ MMEIOIIMXCS 3HAHUH OCHOBHBIC CBOMCTBA HITH
YCIIOBUS MTPOTEKAHUS ITHX SBICHUN: MU y3usi, M3MEHEHUE 00beMa TeJI MPH HarpEeBaHUH (OXJIAXKICHUHN),
0O0JIBIIIas CAKUMACMOCTH Ta30B, MaJIasi CAKUMACMOCTh KHJIKOCTSH M TBEPJBIX TEII; TEIUIOBOE PAaBHOBECHE,
UcnapeHue, KOHACHCAIUs, TUIABJICHHIE, KPUCTAILTU3AIS, KUTICHHUE, BIAKHOCTh BO3/IyXa, pa3InIHbIC
CIOCOOBI TeIUIoNepeayu (TEIIONPOBOTHOCT, KOHBEKITUS, U3TYICHUE), arperaTHbIe COCTOSHUS BEIIECTRA,
MOTJIONIEHUE SHEPTUU TIPY UCTIAPESHUH JKHUIKOCTH U BBIJICTICHHE €€ IMPU KOHJICHCAINH 1Tapa, 3aBUCUMOCTh
TEMITePATypPhbl KATICHUS OT JaBJICHUS;
OTIMICHIBATh U3yYCHHBIC CBOMCTBA TEJ M TEIUIOBHIC SIBJIICHUS, UCTIONB3Ys (PHU3UYECKHE BETUIHHBI:
KOJIMYECTBO TEIIOTHI, BHYTPEHHSS DHEPT S, TEMIIEPATYPa, y/ISIbHAS TEIIIOEMKOCTh BEIIECTBA, yACIbHAS
TEIUTIOTA TUTABIICHHS, YAETbHAsI TEIUIOTa MAapooOpa30BaHMs, yAeIbHAas TEIUIOTa CTOPAHUS TOIUINBA,
KOA((UITUEHT TIOJIC3HOTO JICHCTBUS TETUIOBOTO JIBUTATEJIS; TIPU OTIMCAHWUHU TIPABHIILHO TPAKTOBATh
(U3HYECKUH CMBICIT HCIIOJIB3yEeMbIX BEJIMYNH, X 0003HAYCHHSI U SMHHIIBI H3MEPEHHUS, HAXOIUTh
(hOopMyITBI, CBS3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUYHUHY C IPYTHMH BEIMIMHAMH, BEIYHCIISTH 3HAUCHUE
(hM3UYECKOM BEITMYHHBL;
aHAJIM3WPOBATH CBOWCTBA TEJI, TCTUIOBBIC SBJICHUS U MTPOIIECCHI, UCTIOB3YS OCHOBHBIC TIOJIOKEHHUS ATOMHO -
MOJICKYJISIPHOTO YICHHSI O CTPOSHHH BEIIECTBA M 3aKOH COXPaHCHHS YHEPTHH,
pa3auvaTh OCHOBHBIC MPU3HAKH N3YYCHHBIX (PU3MUYECKUX MOJICIICH CTPOSHHS ra30B, )KUIKOCTEH U TBEPIBIX
Tem,
MPHUBOANUTH TIPUMEPHI MTPAKTUYECKOTO MCIIOJIb30BaHUS (PU3NYCCKUX 3HAHUN O TETIJIOBBIX SIBJICHUSX;
pemaTh 3a/1a4d, UCIIOJIb3YsI 3aKOH COXPAaHEHHS SHEPTUHU B TEIUIOBBIX MpOIieccax U GOPMYIIBL,
CBSI3BIBAIOIINE (PH3UYECKUE BETUMIMHBI (KOJIMYECTBO TEIJIOTHI, TEMIIEPATypa, yaeIbHas TeII0EMKOCTh
BEIIIECTBA, y/IeIbHAs TEIUIOTa TUIABJICHUS, YIeIbHAS TeIUIOTa TapooOpa30BaHus, yIeIbHAs TEIJI0Ta
CTOpaHUSs TOTLTUBA, KOAP(PHUIIMEHT MMOJIE3HOTO JCWCTBUS TEIJIOBOTO JBUTATENs): HA OCHOBE aHAIHM3a
YCIIOBHSI 32J1a4H1 3aITCHIBATh KPATKOE YCIOBUE, BEIICIATh (U3NUCCKUAE BEIIMIMHBI, 3aKOHBI M (POPMYJIBI,
HEOO0XOIUMBIC JIJISl €€ PELICHHS, IIPOBOMTH PACYETHI U OLEHUBATh PEATbHOCTD MOIYYCHHOTO 3HAYCHUS
(bU3NYECKOI BETUYNHBI.
BBITYCKHUK MOJTYYUT BO3MOKHOCTh HAYIHThHCS:
. WCIIOJIb30BATh 3HAHHS O TEIUIOBBIX SBJICHHSIX B IIOBCETHEBHOM KU3HHU JIJISl 00CCIICUCHUS
0€30MacHOCTH TIpH OOPAIICHNH C TPHOOPAMH U TEXHUYSCKHUMHU YCTPOUCTBAMH, JIJISl COXPAHEHUS 3710POBbS
U COOJTIOZICHUSI HOPM JKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIICH Cpeie; MPUBOIUThH IIPUMEPHI
IKOJIOTUYECKUX MOCIIEICTBUI pabOThI IBUTATENICH BHYTPEHHETO CTOPAaHUs, TEIUIOBBIX U
THJIPOAJICKTPOCTAHIINH;
pas3uyaTh rpaHUIIb IPUMEHUMOCTH (PH3HUUECKUX 3aKOHOB, IOHUMATh BCEOOIUI XapakTep
(byHIaMEHTAIBHBIX (PU3HMUECKUX 3aKOHOB (3aKOH COXPaHEHHsI SHEPTHH B TEILIOBBIX MPOIECCaX) U
OTPaHUYECHHOCTH MCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;
HAXOJWTh aJIEKBATHYIO MPENIOKEHHON 3a7aue (U3MUECKYIO MOJIENb, pa3peniaTs NpodIeMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAHUM O TETIJIOBBIX SBJIEHUSX C UCTIOJIH30BAHUEM MAaTEeMAaTHYECKOTO arapara, Tak ¥ mpu
MTOMOIIY METOJOB OIICHKH.
DJIeKTpUYecKre U MATHUTHBIE SIBJICHUS
BbIyCKHUK Hay4IHTCS:
pacrno3HaBaTh 3JEKTPOMArHUTHBIE SIBICHUS U OOBSICHATH Ha OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS ATHX SBICHUI: SJICKTPU3AIIHS TEIl, B3AUMOJICHCTBUE 3aPsI/IOB,
AIIEKTPUYECKHI TOK U €ro AeWcTBUS (TEIIOBOE, XUMHUECKOE, MATHUTHOE), B3aUMOICHCTBIUE MarHUTOB,
AIIEKTPOMArHUTHAS UHAYKIUS, IeHCTBUE MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM U Ha JIBIKYIIYIOCS
3apsSHKEHHYIO YacTHUILY, IEHCTBUE DIEKTPHUECKOTO TOJIS Ha 3aPsDKEHHYIO YaCTHILY, JIEKTPOMArHUTHBIE
BOJIHBI, MPSMOJIMHEHHOE PacpoCTpaHEHHE CBETa, OTPAKCHUE U MPEIOMIICHHE CBETa, TUCIIEPCUS CBETa.



COCTaBJIATH CXCMBbI JJICKTPUICCKUX ueneﬁ C MOCJICAOBATCIIbHBIM U MapaJlJICJIbHBIM COCIUHCHHUEM
AJIEMEHTOB, pa3uyvas YCIOBHBIC 0003HAYCHHS IJICMEHTOB IEKTPUICCKUX TENel (MCTOYHUK TOKA, KITH0Y,
PE3UCTOP, PEOCTaT, JAMIIOUKa, aMIIEPMETP, BOIBTMETD).

MCIOJIb30BATh ONTHYECKUE CXEMBI JUI IOCTPOSHHS N300paykeHH B TUIOCKOM 3epKajie ¥ coOuparomien
JIMH3eE.

OMMCBIBATb U3YYCHHBIC CBOMCTBA TEJI U QJICKTPOMAIrHUTHBIC ABJICHUA, UCIIOJIb3Ys @HSHHGCKI/IC BCIIMYUHBI:
AIIEKTPUUYECKHIA 3apsijl, CHIIA TOKA, SJICKTPUIECKOE HAIPSHKEHHE, dJICKTPUIECKOE COIIPOTUBIICHHE, YIEIHHOE
COIIPOTHUBJICHUE BEUIECTBA, pab0Ta AIEKTPHUUECKOTO MOJIsl, MOIITHOCTh TOKA, (POKYCHOE PacCTOSIHUE H
ONTHYCCKasd CHJia JIMH3bI, CKOPOCTD 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBCTA; IIPU
ONMMCAaHUHN BCPHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMBICJI UCITOJIB3YCMBIX BCIIMUWH, UX 0003HaYeHus 1 CANHUIBI
HU3MEPCHHA, HAXOAUTDb q)OpMy.HI)I, CBA3bIBAIOIIUEC TaAHHYIO (1)I/I3I/I'-ICCKYIO BCJIIMYHHY C APYTHUMH BCIIMUYUMHAMMU.
AHAJIM3UPOBATH CBOHCTBA TCJI, JICKTPOMAIrHUTHBIC ABJICHUA U IMTPOLUECCCHI, UCITIOJIB3Yy (1)I/I3I/I‘~ICCKI/IC 3aKOHBI:
3aKOH COXPaHEHUS HIIEKTPUIECKOTO 3apsaa, 3akoH OMa 1yis ydacTka 1end, 3akoH Jxoyins-Jlenna, 3akon
MPSIMOJIMHEHHOTO PacIpOCTPAHEHHSI CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH MPEIIOMIJICHHUS CBETA; TIPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOe BEIpaKEHHE.

MPUBOJIUTH IPUMEPHI IPAKTUUECKOTO MCIOIb30BaHUSI PU3NUECKUX 3HAHUHN O FIMEKTPOMAarHUTHBIX
SABJICHUSAX

permaTh 3a/1a4d, UCTIONIb3ysl (pr3mueckre 3aKoHbI (3akoH OMa [T ydacTka 1enw, 3akoH Jxoymns-Jlenna,
3aKOH MPSIMOJIMHEHHOTO PAacIpOCTPAaHEHUS CBETA, 3aKOH OTPAKEHHUS CBETa, 3aKOH NPEIOMIICHUS CBETA) U
(hopMyIIBI, CBA3BIBAIOIINE (PU3NUECKUE BEIMUMHBI (CHJIa TOKA, DJIEKTPUUECKOE HaIIPSIKEHUE,
AIIEKTPUYECKOE COMTPOTHUBIICHUE, YACITHFHOE COMPOTHBIIEHUE BENIECTBA, pa0d0Ta AIEKTPHUYECKOTO TOJI,
MOIITHOCTh TOKa, ()OKYCHOE PACCTOSTHHE W ONTHYECKAs CHJIA JIMH3BI, CKOPOCTH AJICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YaCTOTa CBETA, (DOPMYJIIBI pacdera 3JIEKTPUIECKOT0 COTIPOTHBIICHUS TIPH
MOCIIEIOBATEIHFHOM H MTApaLICIIbHOM COCIMHEHUH MTPOBOIHUKOB): HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a41
3aIUCBIBATH KPATKOE YCIOBHE, BBIICIATh (GU3NICCKUE BETUYNHBI, 3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE IS
€e peleHwsl, TPOBOIUTH PACUEThl M OIICHUBATh PEabHOCTH MOJYYCHHOTO 3HaUCHHs (PU3HYecKOn
BEJIMYUHBI.

BEITYCKHUK TOTYYUT BO3MOXHOCTh HAYIHTHCS:

. WCTIOJIb30BATh 3HAHHS 00 AIIEKTPOMArHUTHBIX SIBJICHUSX B IOBCETHEBHOMN JKU3HU JIJIS
obecrieueHnst 0€30MaCHOCTH TP OOPAIICHUH C TPHOOPAMU U TEXHUYECKUMH YCTPONCTBAMH, IS
COXpaHEHHUS 3JI0POBbsSI U COOIIOZCHUSI HOPM SKOJIOTUYECKOTO ITOBEICHUS B OKPY)KAIOIICH Cpe/ie;
MPUBOAMUTH TIPUMEPHI BIMSIHHS JICKTPOMArHUTHBIX H3JIyUYEHHUI Ha )KUBBIC OPraHU3MBbI;

pa3nuyaTh rpaHUIIbl IPUMEHUMOCTH (PH3HMUECKUX 3aKOHOB, IOHUMATh BCEOOIINI XapakTep
(byHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPAHEHUS 3JICKTPUIECKOTO 3aps/ia) U OrPaHHYCHHOCTb
WCIIOJIb30BAaHMUS YaCTHBIX 3aKOHOB (3akoH OMa Juis yyacTka 1enu, 3akoH J[xoyns-JIenmna u ap.);
UCIIOJIb30BATh PUEMbI TIOCTPOCHUST (PU3UIECKUX MOJIENICH, IIOUCKA U (POPMYIIMPOBKH JIOKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETHUYECKUX BHIBOJOB HA OCHOBE SMIIMPUYECKU YCTAHOBJICHHBIX (PAKTOB;
HAXOJIUTh aJICKBATHYIO TIPEITIOKEHHOH 3a/1a4e (PU3UYECKYIO MOJIEIb, pa3peniaTh MPooJieMy KaKk Ha OCHOBE
UMEIOIIUXCS 3HAHUH 00 AJIEKTPOMArHUTHBIX SIBJICHUSAX C MCIIOJIb30BAaHHEM MaTEeMaTHYECKOTO arnapara,
TaK ¥ MPHU TOMOIIIH METOJOB OLICHKU



IIpeameTHBIE pe3yIbTaTHI OCBOCHHUS NPOrpaMMbl B 9 KJ1acce
Mexannuyeckue siBJ1eHHUs
BrInycKHUK HAy4UTCA:
pacro3HaBaTh MEXaHMUECKHE SIBJICHUS U OOBSICHATh HA OCHOBE MMEIOIIUXCS 3HAHWI OCHOBHBIE CBOWCTBA
WJIU YCJIOBUS MPOTEKAHUS STUX SIBJICHUIN: PAaBHOMEPHOE U HEPABHOMEPHOE JABUKEHUE, PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBI)KEHHE, OTHOCUTEIILHOCTh MEXaHUYECKOTO JBUKEHHSI, CBOOOTHOE
MajJieHue TeJ, PABHOMEPHOE JIBIIKEHHE 110 OKPYKHOCTH, HHEPIIUSI, B3aUMOJICHCTBUE TEJ, PEAaKTUBHOE
JBIDKEHUE, TIepeaada JaBiIeHUs] TBEPAbIMU TEJIaMH, )KUIKOCTSIMHU U Ta3aMu, aTMOC(EpHOE JaBJICHUE,
IJIaBaHUE TeJl, PABHOBECHE TBEP/BIX TEJI, UMEIOUINX 3aKPEIUICHHYIO OCh BpalleHUs, KoJeOaTeabHOe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JBM)KEHUE (3BYK);
OTIMCHIBATh N3YUCHHBIE CBOMCTBA TEJl U MEXAaHUUYECKHE SIBJICHUS, UCTIOJIb3Ys (PU3NYECKUE BEIIMUYMHBI: TTYTh,
nepeMeleHue, CKopocTb, yCKOpeHHe, epHo/] 0OpallleHHs, Macca Tejla, JIOTHOCTh BellleCTBa, cuiia (cuia
TSDKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHUS ), TaBJICHHUE, UMITYJIbC TeJla, KHHETHYEeCKast YHEPT U,
MOTEHITMAIbHAS PHEPTUS, MeXaHUYecKas: paboTa, MexaHndeckas MorrHocth, KITI mpu coBepriernun
paboThI ¢ UCTIOIB30BAHUEM MPOCTOTO MEXaHU3MA, CHJIa TPEHUSI, aMIUIUTY1a, TIEpUOJ U YacToTa
KoJIeOaHUH, JTMHA BOJHBI U CKOPOCTh €€ PAaCIpOCTPaHEHUS; TPU OTIMCAHUH TIPABUIIBHO TPAKTOBATH
(bMBUYECKUN CMBICIT UCTIOB3YEMBIX BEJTMYUH, UX 0003HAYCHUS U €IMHUIIBI U3MEPEHHUSI, HAXOIUTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PM3MUYECKYIO BEIMUHUHY C JPYTUMU BETMYMHAMU, BEIUUCIISTH 3HAUCHUE
(hU3UYECKON BETUYMHBI
aHaAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHE SIBICHUS U IPOLECCH, UCTOIb3Yys (PHU3HUECKHe 3aKOHBI:
3aKOH COXPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIUIT CYHEPIIO3ULINU CUIT (HAX0XKIEHUE
paBHoeicTBYytomel cuibl), I, I u 111 3akonbr HetoToHA, 3aKOH cOXpaHEHHUsT UMITYJIbca, 3aK0H [ 'yKka, 3aKkoH
[Tackans, 3akoH ApxyuMena; Ipyu 3TOM pa3inyaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA U €T0
MaTeMaTH4eCKOe BBIPAKECHUE;
pa3ianyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (U3UYECKUX MOJIeNIel: MaTepuaibHas TOuKa, UHEepLHaIbHas
CUCTEMa OTCUETa;
pelaTh 3a/1a4u, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI (3aKOH COXpaHEHUS YHEPIHH, 3aKOH BCEMUPHOTO
TArOTeHUs, puHumn cyneprno3utuu cui, 1, I1 u 111 3akonsr HeroTOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumezna) u GopmyIibl, CBsI3bIBatoIIe (pU3NUEeCKUe BETUYUHBI (TTYTh,
CKOPOCTbh, YCKOpEHHUE, Macca Tea, INIOTHOCTh BEIeCcTBa, CUJla, JaBJICHHUEe, UMITYIIbC Tela, KHHETHYecKas
SHEprus, MOTEHIMAIbHAS YHEPTHUsl, MeXaHuuecKasi paboTa, Mexannueckas MoImHocTh, KI1J[ mpoctoro
MEeXaHU3Ma, CUJIa TPEHUS CKOJIbXKEeHHsI, KOAhGUIIUEHT TPEHUs, aMILTUTY/1a, TIEPUOJI U 4acTOTa KoJebaHuH,
JUIMHA BOJIHBI M CKOPOCTh €€ pacIpOCTpaHEHUs1): Ha OCHOBE aHAJIM3a YCIOBUS 3aJa4d 3alHUChIBaTh KPaTKOe
yCIIOBUE, BBIACIATH (PU3MUECKUE BETMUMHBI, 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JUISI €€ PellIeHus,
MIPOBOJUTH PACUEThI U OILICHUBATh PEAIbHOCTH MOJIYYEHHOTO 3HaYCHHS (PU3UUECKON BETUYHUHBI.
BhIyCKHHUK MOTYYUT BO3MOXKHOCTh HAyYUThCS:
MCIO0JIb30BATh 3HAHUS O MEXAaHUUYECKUX SBJICHUSAX B TIOBCETHEBHOM KU3HU I 00eCTIeUeHUS
0€30MMacHOCTH NP 00paleHHH ¢ TPUOOPaMU U TEXHHUECKUMHU YCTPOMCTBAMHU, ISl COXPAHEHHUSI 3JI0POBbS
1 COOJIOICHUSI HOPM SKOJIOTHUECKOTO TMOBECHHS B OKPYXKAIOIIEeH cpesie; MPUBOAUTH TPHUMEPHI
MPAKTUYECKOTO UCIIONB30BaHUs (PU3MUECKUX 3HAHUHM 0 MEXaHUYECKHX SBICHUSX U (DU3HUECKUX 3aKOHAX;
MIPUMEPHI UCTIOIb30BAHUS BO3OOHOBISIEMBIX HCTOYHUKOB SHEPTUH; SKOJIOTHYECKUX MOCIEACTBHIA
HCCIIE0BaHUsl KOCMUYECKOTO MMPOCTPAHCTB;
pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (PH3NYECKIX 3aKOHOB, IOHUMATh BCEOOIINN XapakTep
(G yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHUS MEXaHMYECKOW YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa,
3aKOH BCEMHUPHOTO TATOTEHHUSI) U OTPAHUYEHHOCTh UCTI0JIb30BAHUs YACTHBIX 3aKOHOB (3aKoH ['yka,
Apxumena u nip.);



HAXOJWTh aJICKBATHYIO MPEIOKCHHON 3a7aue (PU3HMUECKYIO MOJICNb, pa3peiaTh MpoodaeMy Kak Ha OCHOBE
HMMEIOIINXCS 3HAHUHU TI0 MEXaHUKE C UCTOIb30BaHUEM MaTEMAaTHYECKOTO ammnapara, Tak ¥ Mpy MOMOIIH
METOJIOB OILICHKHU.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

BrInyCKHHUK HayduTCs:

pacmo3HaBaTh 3JICKTPOMATHUTHBIC SIBIICHUS U OOBSICHATH Ha OCHOBE UMECIOIINXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS STUX SIBJICHUM: AJIEKTPU3AIUS TEJl, B3aUMO/ICHCTBUE 3aps/IOB,
ANEKTPUYECKUI TOK U €ro ACHCTBUS (TEIJIOBOE, XUMUYECKOE, MATHUTHOE), B3aMMOIEHCTBHE MarHUTOB,
AJNIEKTPOMArHUTHASI MHAYKIHUS, IEHCTBHE MAarHUTHOTO TOJISI HA MMPOBOJHHUK C TOKOM U HA JBHXKYIILYIOCS
3apSOKEHHYIO YaCTHILY, IEHCTBHE SJIEKTPUUYECKOTO MOJIS Ha 3apsSKEHHYIO YaCTHUILY, JIEKTPOMAarHUTHBIC
BOJIHBI, IPSIMOJIMHEHHOE PaCIIPOCTPAHEHUE CBETA, OTPAKEHUE U MIPEJIOMIICHUE CBETA, AUCIIEPCHsI CBETA.
COCTABJISITh CXEMBI AIEKTPUUECKHUX LIETIeH C MOCIeI0BATEIbHBIM U MapaJIJICIbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAUYECHHS JIEMEHTOB JICKTPUUECKUX LIETIeH (MCTOYHUK TOKa, KITI0Y,
PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIIEPMETP, BOJTLTMETD).

HCIIOJIb30BATh ONITUYECKUE CXEMBI JIsl TOCTPOCHUS M300paKEHUM B TNIOCKOM 3€pKajie U coOuparomei
JIMH3E.

OTIMCHIBATh N3YUYCHHBIE CBOMCTBA TEJ U DJIEKTPOMArHUTHBIC SIBJICHHS, HCTIONB3YS (PU3UUECKUE BETUIMHBI:
ANEKTPUUECKHUH 3apsl, CUiIa TOKA, SJICKTPUICCKOE HAMPSKEHHE, SJICKTPUIECKOE COTPOTUBIICHUE, YACIHHOE
COTIPOTHUBIICHHE BEIIECTBA, pab0Ta AMEKTPHUIECKOTO TIOJIsI, MOIITHOCTh TOKa, (DOKYCHOE pacCTOSIHUE U
OTNITHYECKas CUJIa JIMH3BI, CKOPOCTH SJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 4acTOTa CBETA; IPH
OTIMCAHUU BEPHO TPAKTOBATH (PU3NUECKUNA CMBICIT UCTIOJB3YEMBIX BEIMUMH, UX 0003HAUCHUS U €TMHUIIBI
M3MEPEHUS; HAaXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUINHY C IPYTUMHU BETHIYUHAMH.
aHATM3UPOBATH CBOMCTBA TEJI, JIEKTPOMArHUTHBIC SIBJICHHS M TIPOTIECCHI, MCTIONB3YS (PU3UIECKUE 3aKOHBI:
3aKOH COXPaHEHHUsI JIEKTPUUYECKOTO 3apsiia, 3akoH Oma Jyisl ydacTka 1en, 3akoH Jxkoynsa-JleHna, 3akoH
NPAMOJIMHEHHOTO PacpOCTPAHECHHS CBETA, 3aKOH OTPAYXKECHUSI CBETA, 3aKOH MPEJIOMJICHHUS CBETA; MPH 3TOM
pasnuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEeMAaTHYECKOE BhIPAKEHHE.

MIPUBOJIUTH IPUMEPHI TPAKTUYECKOTO UCIIOIH30BaHUS (PU3NUECKUX 3HAHUM O DJIEKTPOMAarHUTHBIX
SIBJICHHSX

pemaTh 3a/1a4u, KCTIOJb3Ys (hpu3ndeckre 3aKoHbI (3akoH OMa i1 yuacTka 1enu, 3akoH /[xoyns-Jlenna,
3aKOH MPSIMOJIMHEWHOTO PAaCIIPOCTPAaHEHHUs CBETA, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEJTIOMIJICHHS CBETA) U
(hopMyIIbI, CBA3BIBANOIIKE (PU3NUYECKUE BEIIMUMHBI (CHJIA TOKA, DJICKTPUUECKOE HaIIPSIKEHUE,
ANEKTPUYECKOE COMPOTUBIICHUE, YACIBHOE COITPOTUBIICHHUE BEIIECTBA, pa0OTa IJIEKTPUICCKOTO OIS,
MOIITHOCTh TOKa, OKYCHOE PACCTOSTHUE M ONTUYECKAsl CHJIA JIMH3bI, CKOPOCTh AJICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YacTOTa CBETa, (OPMYJIBI pacueTa NEKTPHUIESCKOTO COTIPOTUBIICHUS TTPH
MOCJIEI0BATEIILHOM U TapaJIJICIbHOM COSIMHEHUH IIPOBOTHUKOB): Ha OCHOBE aHAJIM3a YCIOBUS 3a/1a4n
3aMCBhIBAaTh KPATKOE YCIOBUE, BBIACIATh (U3MYECKUE BETMYHHBI, 3aKOHBI U (DOPMYITBI, HEOOXOAMMBIC IS
€€ pEeIIeHHUs, POBOJANTH PACUETHI U OIIEHUBATH PEAIbHOCTD IMOJTYYCHHOTO 3HaUeHUs (PU3nYecKon
BEJIMYUHEI.

BbINyCKHUK NOJIy4UT BO3MOKHOCTh HAYUUThHCS:

HCIIOJIb30BaTh 3HAHUS 00 JICKTPOMArHUTHBIX SBJICHUSAX B TIOBCETHEBHOM KU3HU IS OOeCTIeueHUs
0€30MMacHOCTH NP 00paleHHH ¢ TPUOOpaMU U TEXHHUECKUMHU YCTPOICTBAMHU, ISl COXPAHEHHUSI 3JI0POBbS
U COOJIO/ICHUSI HOPM SKOJIOTMUECKOTO MOBEICHUS B OKPYXKAIOUIEH cpesie; MPUBOAUTH IPUMEPHI BIUSHUS
ANIEKTPOMAarHUTHBIX U3y4EeHUIN Ha KUBbIE OPTaHU3MBI;

pa3nauyaTh TPAHUIBI MPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB, IOHUMATh BCEOOIINIA XapakTep

(G yH1aMEHTAIbHBIX 3aKOHOB (3aKOH COXpAaHEHUS dJIEKTPHUECKOTO 3apsaa) U OTPaHUYEHHOCTh
MCIO0JIb30BAaHUS YaCTHBIX 3aKOHOB (3ak0H OMa JuTst yuacTKa 1en, 3akoH Jxoyns-Jlenna u np.);
MCIOJIb30BATh MTPUEMBI TIOCTPOEHUS (PU3UUYECKUX MOJETEH, MOUCKa U GOPMYTHPOBKH JIOKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BHIBOIOB HA OCHOBE SMITMPUUECKH YCTAHOBJICHHBIX (DAaKTOB;
HAXOJWTh aJIEKBATHYIO MPENIOKEHHON 3a7aue U3MUECKYIO MOJIENb, pa3peniaTs NpodIeMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAHUIM 00 AIEKTPOMArHUTHBIX SIBJICHUSAX C MCIIOIb30BAaHUEM MAaTEMaTHUECKOTO anmnapara,
TaK ¥ IpH MOMOIIH METOJOB OLIEHKH.

KBaHnToBBIE IBJICHUA

BoInycKHUK HayunuTCA:



. pacrno3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHSATH HA OCHOBE UMEIONIUXCS 3HAHUI OCHOBHBIC
CBOWCTBA HJIM YCIIOBUS NMPOTEKAHUS ITHX SBICHUI: €CTECTBEHHAs! U HCKYCCTBEHHAsS PAIUOAKTHUBHOCTE, O.-,
B- ¥ y-u3myueHus, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa M3TyYCHUS aTOMa,

OTIMICHIBATh N3yYCHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3Ys (PU3MUECKHUE BETUYUHBI: MACCOBOE YHUCIIO,
3apsA0BOE YHCIIO, IEPUO/ MOJTypaciaaa, YHeprusi POTOHOB; MPHU ONMMCAHUH MPABUIBLHO TPAKTOBATH
(U3HYECKUI CMBICI HCTIOJIh3yEMbIX BEJTHMYMH, UX 0003HAYCHHS U SIMHUIIBI H3MEPECHUS, HAXOUTh
(hOpMyJTBI, CBSA3BIBAIOIINEC TAHHYIO (PU3HUSCKYIO BETUYHHY C IPYTMMH BEIMIYMHAMH, BEIYHACIISTH 3HAUCHUE
(U3HYECKON BEIIMYUHBL;

aHAIM3MPOBATH KBAHTOBBIC SIBJICHHUS, HCIIOJIB3YS (PU3HUSCKUE 3aKOHBI U MTOCTYJIATHI: 3aKOH COXPaHCHHS
SHEPIUH, 3aKOH COXPAHCHHSI JICKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHSHHUS MacCOBOTO YHCIIA,
3aKOHOMEPHOCTH M3JIyU4CHUS U TIOTJIONICHHUS CBETa aTOMOM, ITPU 3TOM Pa3lindarh CJIOBECHYIO
(hOpMYIMPOBKY 3aKOHA M €r0 MAaTEeMATUIECKOE BBIPAKEHUE;

pa3andaTh OCHOBHBIC MPU3HAKH TJIAHETAPHOW MOJICIIH aTOMa, HyKJIIOHHOW MOJIEITH aTOMHOTO SIJIpa;
MIPUBOJIUTH TIPUMEPHI MTPOSIBIICHUS B IIPUPOJIC M MTPAKTHUECKOTO UCIOJIB30BaHUS PATUOAKTHBHOCTH,
SIIEPHBIX U TEPMOSJICPHBIX PEAKIIHA, CIIEKTPAIILHOTO aHAIN3a.

BBITTYCKHHK TIOJTYIUT BO3MOYKHOCTh HAyIUTHCS:

MCII0JIb30BATh TIOJTyYCHHBIC 3HAHUS B TIOBCETHEBHOM JKHU3HHU ITPH OOpaIICHUH ¢ TpHOOpaMu 1
TEXHHYECKUMHU YCTPOUCTBAMH (CUCTUYNK HOHU3UPYIOIINX YACTHIL, JIO3UMETP), ISl COXPAaHEHUS 3]I0OPOBBS U
COOJTFOICHUST HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpejie;

COOTHOCHTB PHEPTHIO CBSI3W ATOMHBIX s7Iep C Ie(eKTOM MacChI;

TIPUBOJIUTH TIPUMEPHI BIUSHUS PAAHOAKTHBHBIX M3JTyYCHUH HA KUBBIC OPraHU3MbI; TOHUMATh TTPHHITATT
JCHCTBYS IO3UMETPA U PA3INYaTh YCIOBHUS €ro UCIIOIh30BaAHUS;

MMOHUMATh YKOJIOTHUSCKHE TPOOIEMBI, BOSHUKAIOIINE TTPH UCITOJIH30BAHUH aTOMHBIX JJIEKTPOCTAHIIAN, U
MYTH PEIIeHUs dTHX POOJIeM, TIEPCIEKTUBEI HCIIOJIB30BAHUS YIIPABISIEMOTO TEPMOSICPHOTO CHHTE3A.
JJIeMeHTbI ACTPOHOMMH

BbImycKHUK Hay4dHUTCS:

yKa3bIBaTh Ha3BaHUs M1aHeT COJTHEYHOM CHCTEMBI; pa3inyaTh OCHOBHBIE TPU3HAKU CYTOUHOTO BPAICHUS
3Be3HOro0 Heba, nBrxenust JIynsl, CoHIA U TJIaHET OTHOCUTENIBHO 3BE3/I;

MOHUMATb Pa3INurs MEXIY FeTHOLEHTPUYECKOM U TeOLEHTPUUECKON CCTEMaMU MUDa;

BbIyCKHHUK MOJTYYUT BO3MOXKHOCTh HAyYUThCS:

yKa3bIBaTh OOIIMe CBOWCTBA U OTJIMYUS TUIAHET 3€MHOM IPYIIIbI U MJIAHET-TUTaHTOB; MaJIbIX TEJ
ConHeuyHOM cucTeMbl U OOJIBIINX IJIAHET; [0JIb30BaThCS KapToii 3Be3AHOr0 Heba MpH HAOII0IEHUSX
3BE3/IHOTO HEOa;

pa3ianyaTh OCHOBHBIE XapaKTEPUCTHKU 3Be3]1 (pa3Mep, IIBET, TEMIIEPATypa) COOTHOCUTH LIBET 3BE3/IbI C €€
TeMIIepaTypoi;

pa3ianyaTh TUIOTE3bI O MPOUCXO0KIeHUU COTHEUHON CHUCTEMBI.



Conep:xxanue nporpamMMbl y4eOHOro npeaMera B 7 Kjacce.

Paszpen 1.®@u3uka u pu3nyecKue MeTOAbI H3yYeHUsI IPUPO/bI.

dusnka — Hayka o pupoje. Guznyeckue tena u sBiaeHus. Habmroaenne u onucanue Gu3nyeckux
apieHnid. dusnueckuii sxcriepuMeHT. MoienupoBaHue BJI€HUI 1 00bEKTOB MTPUPOIBI.

Pu3nyecKue BEINYUHBI U UX U3MepeHue. TOYHOCTh U MOTPEMIHOCTh U3MEPEHNN. MexIyHapoaHast
cucreMa equHull. M3mepenne pazmepoB Ten. Ousndeckue 3aK0Hbl U 3aKOHOMEpHOCTH. DU3KKa M TEXHUKA.
Hayunsrit Metoa no3znanus. Pois ¢pusuku B GopMupoBaHUM €CTECTBEHHOHAYYHOM IrpaMOTHOCTH.

Paspnen 2. IlepBoHayasibHbIe CBeICHUSI 0 CTPOCHUM BelLeCTBA.

CrpoeHnue BemiecTBa. ATOMBI U MOJIEKYIIBI. TeroBoe qBukeHne aToMOB U MoJiekyi. Juddy3us B razax,
KUAKOCTAX U TBEPABIX Tenax. bpoyHnoeckoe osudcenue. Bzaumopeiictere (IpUTSKEHUE U OTTAJIKUBAHUE)
MOJIEKYJ. ATperaTHble COCTOSIHUS BelllecTBa. Paznuune B CTpOCHUH TBEPABIX TN, KUAKOCTEH U ra3oB.
Mogenu cTpoeHus ra30B, )KUIKOCTEH U TBEPIBIX TE.

Paspnen 3. B3anmopeiicTBue TeJl.

Mexannueckoe JBrxXeHrne. PaBHOMepHOE M HepaBHOMEpPHOE JBMKeHUA. CucTteMa oTcuera u
OTHOCUTENBHOCTH IBMAKEHUS. CkopocTh. Enqununiipl ckopoctu. [IyTs. PacyeT nyTu u BpeMeHU JBUKEHMUSI.
SBnenune unepuuu. [lepserit 3akon HetoTona. B3aumoneiictBue ten. Macca tena. EnuHuUIBI Macchl.
N3mepenue maccol Ha Becax. M3amepenue maccel Tena. MccienoBanue 3aBUCMMOCTH MacChl OT 00bema.
[TnotHOCTH BemecTBa. Pacuer macchl 1 00beMa Telna 1o ero miIoTHOoCTUY». PacueT macchl 1 00bemMa Tena 1o
ero motHoctu. M3mepenne oobema tena. Cuia. Equnaniet cunsl. Bropoit 3akon Herotona. TpeTuit 3akoH
Herotona. CBoboHOE nagenue tei. Spnenne taroteHus. Cuna Tsoxectu. Cuna ynpyroctu. 3akoH ['yka.
Omnpenenenne KeCcTKOCTU MPYKUHBI.

Bec Tena. HeBecomocTh. CBsI3p MEXy CUIION TSKECTU U Maccoi Tena. M3mepenue cuibl. JluHaMmomerp.
Jlaboparopnas pabota Ne6 «I'pamgynpoBanue Ipy>KMHBI K U3MEPEHHUE CUII TUHAMOMETPOMY.
PaBnopeiictByromas cuna. Croxenue cui. ClioskeHue ABYX CUJI, HANPaBJICHHBIX MO OJHON npsimoi. Cuiia
Tpenus. TpeHue ckoibkenus. Tpenue nokod. TpeHue B mpupoje U TEXHUKE.

Pa3znea 4. /laByienne TBepaAbIX TeJ, sKMAKOCTEH U ra3oB.

JlaBnenue TBepAbIX Ten. Eaununel usmepenus gasnenus. CriocoObl u3MeHeHus naBieHus. JlaBnenue
KUAKOCTeN U ra3oB U 3akoH [lackans. /laBieHue B ®UAKOCTH Ha THO M CTEHKHU COCYIa.
CooOmaromuecs cocyabl. Bec Bo3ayxa. ATMocdepHoe naienue. Mizmepenue atMochepHOTo AaBIEHUS.
OmnsitT Toppuuennu bapomerp-anepous. ATMochepHOe TaBJIeHHE Ha Pa3IMYHBIX BBICOTAX.
I'unpaBnuueckue MexaHu3Msbl (Tpecc, Hacoc). JlaBneHue >KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO.
ApxumeznoBa cuia. Y ciaoBus IJIaBaHUE Te U cyA0B. Bo3myxomniaBaHue.

Pa3nen S. MomnocTs 1 padora. JHeprus.

Mexanudeckas pabora. Equnuiiel paboTel. MomnocTs. Equnauist MonHoCTH. [IpocThie MEXaHU3MEI.
VYcnoBust paBHOBECHS TBEPJOTO Tella, UMEIOIIETO 3aKPEIVIEHHYIO OCh JIBM>KeHHsI. MOMEHT cuiibl. [Jenmp
msaxcecmu mena. Peraar. PaBHOBecue cuil Ha peruare. Peraaru B TexHuke, ObITy U pupose. [loaBukHbIe 1
HEMO/ABIKHBIEC OJIOKU. PaBeHCTBO paboT Mpu UCTIOIH30BAHUU MPOCTHIX MEXaHU3MOB («30JI0TO€ TPABHIIO
MexaHuku»). Koadduiment moyie3Horo aeiicteus Mexanusma. JHeprus. [loTeHIransHas 1 KHHeTHYecKast
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sHeprus. [IpeBpaiieHre 01THOTO BH/Ia MEXaHUYECKOM SHEPTUU B APYroil. 3aKOH COXpaHEHHUs MTOJIHOM
MEXaHU4YECKON IHEPTUN.

Conep:xxanue yueOHOro npeamera B 8 Kiacce.

Paznen 1.TennoBble siBaeHUs
TemnoBoe nBHMXEHUE.

TemnoBoe paBHOBecue. TemnepaTtypa. CBA3b TeMIEpaTyphl CO CPETHEN CKOPOCTHIO XAaOTHYECKOTO
JIBMKEHUS YaCTHII.

Buytpennss sHeprusi. Pabota u teronepenada kak criocoObl H3MEHEHHs] BHYTPEHHEH SHEPTUH Tea.
Buasr Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIINSI, H3TydeHHE. [IpuMeps! Teronepenadu B IpupoIe
1 Texauke. KommdyecTBo TemioTsl. Y aenbHas TETUIOEMKOCTh. Y IebHAs TEIIOTa CrOpaHus. 3aKoH

COXpaHEHUs U MPEBPAICHHS SHEPIMU B MEXAHMUYECKUX U TEIUIOBBIX Mpoueccax. [lnaBnenne n
OTBEP/ICBAHUE KPUCTAIUINYECKUX TEJ. Y IeNbHas TEIUI0Ta IlaBiieHus. Vciapenue u KoHaeHcalusl.
[Tornonienue 3Heprum Npyu UCIAPEHUH KUIKOCTH U BBIJIEJICHUE €€ IPU KOHIeHcauuy napa. Kunenue.
BraxxHocTh BO3/1yXa. 3aBUCHMOCTbD TEMIIEPATYPhl KUIIEHUS OT AABJICHUS. Y IeJbHAs TEIJIOTa
napooOpazoBaHus U KOHJICHCAIIUH.

[TpuHnummb! paboThl TEIIOBBIX ABUTaTENeH. PaboTa ra3a mpu pacmmpennn. [IpeoOpa3oBanue s3HEpruu B
terwioBbiXx MammHax (IlapoBas TypOuHa, 1BUraTellb BHYTPEHHETO CTOPAHUs, PEaKTUBHBIN JIBUTaTElb).
KIIJI TerutoBo#t MaImuHbl. JKo0cuteckue npooiemovl UCNOIb308AHUS MENI08bIX MAULUH.

Pazgea 2. DiiekTpuyeckue siBJIeHUs.

Dnextpusanus ¢puznyeckux Tenl. /IBa Buaa aekTpudeckux 3apsaaoB. BzaumoaeiictBue 3apsbKeHHBIX T
DNEeKTPOCKOI. 3aKOH COXpaHEHUS SJIEKTPHUUECKOro 3apsaa. DIEKTPHUUECKOe MoJIe KaKk 0COObINA BU
Marepuu. Hanpsoicennocms snekmpuyuecko2o nois. JenmmMocTb 3JeKTpUYeCcKoro 3apsiia. DJIEeMEHTapHbII
AIIEKTpUYECKHit 3aps. JlelicTBHE AIEKTPUUECKOTO MOJIA Ha dIIEKTpHUUecKue 3apsaasl. Konoencamop.
Duepeus anekmpuuecko2o nous konoencamopa. IIpoBOAHUKY, TUIIEKTPUKHU U MOITYIPOBOIHUKH.

[TocTosiHHBIN 37eKTpUYECKUd TOK. ICTOUHMKN OCTOSHHOTO TOKA. DJIEKTPUUYECKAs LIEb U €€ COCTABHBIE.
Hocurenu snekrpuyeckux 3apsa0oB B MeTajuiax, NOJYIIPOBOJIHUKAX, JIEKTPOIUTaX U razax. Hanpasienue
U JeNcTBUA eKTpruueckoro Toka. Cuna toka. Hanpsbkenue. DneKTpuieckoe COnpoOTUBICHUE
MIPOBOJIHUKOB. ETMHULIBI CONPOTUBIIEHUS. 3aBUCUMOCTh CUJIBI TOKA OT HanpsbkeHus. 3akoH OMa aiis
ydacTKa 3JIEKTpUUYEeCKOM 1enu. Y aenbHoe conpotuBiienne. Peocratel. [lociaenoBarensHoe u
napajuieJIbHOE COeIMHEHUs MPOBOAHUKOB. HarpeBanue npoBOJHUKOM AJIEKTPUUECKUM TOKOM. 3aKOH
Jxxoyns —JIenna. PaboTa 1 MOIITHOCTD AMEKTPUYECKOTO TOKA. DJIEKTPUYECKHE HarpeBaTelbHbIe U
ocBeTHTeNbHBIE TpuOOphl. KopoTkoe 3aMbikaHue.

Pa3nes 3. DileKTpOMarHuTHbIE SIBJICHHS.

MarnutHoe nose Toka. OnsiT Dpcrena. BzaumoaelcTBre NOCTOSHHBIX MATHUTOB. MarHuTHoOE 1noJje
MOCTOSTHHBIX MarHUTOB. MaruutHoe noJie 3eMiau. DIeKTpoMarHut. [IpumeHenue 3eKTpoMarHuToB.
MarnuTHO€ noJjie KaTylKH C noJjieM. JlelicTBre MarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM U
JBUKYILETOCS 3apSHKEHHYIO YaCTHUILy. DJEKTPOJBUTATENb.

Pasnen 4. CBeToBbIe sIBJICHUA
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Hcrounuku cBeTa. 3aKOH MPSIMOJIMHEIHOTO pacnpocTpaneHue cBeta. OTpakeHne v IpeIoMIICHUE CBETa.
3aKoH OTpaXeHHs cBeTa. 3aKkoH npenomieHus. [Tnockoe 3epkano. JInuzpl. POKyCHOE pacCTOSHHUE U
ONTUYECKasi Chiia JIMH3bL. M300pakeHne npeaMeTa B 3epKajie 1 JIuH3e. [ 1a3 Kak onTHYecKasi CUCTeMa.
Onmuueckue npubopbi.

Conep:xxanue nmporpamMmMbl y4eOHOro npeamera B 9 kiacce.
Pa3zgea 1. 3akoHbI B3aUMOACHCTBUSA U ABUKECHUSA TeJl
MarepuanpHas ToOUKa Kak MOJieib ¢puzndeckoro tena. Cucrema oTcu€ra ¥ OTHOCUTEIHHOCTD
MeXaHU4eCKOTO JBIKeHUs. Cuctema otcuera. Du3nyecknue BEIMUNHBI, HEOOXOIUMBIE JIJIsT OTTMCAHUS
JBYDKEHUS U B3aUMOCBS3b MEXIy HUMU (ITyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE, BPEMSI IBIKCHHS ).
PaBHOMEpPHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABUKeHNE. PaBHOMEpHOE ABMKEHUE TI0O OKPY>KHOCTH.
MrHoBeHHas ckopocTh. MHepunanbHas cucrema orcuera. [lepBbiid, BTopoil U TpeTui 3akoHbl HproTOHA.
Cpoboanoe manenue Teia. HeBecoMocTh. 3aKOH BCEMHPHOTO TATOTEHHS. MICKyCCTBEHHBIE CITyTHUKH
3emiu. IMnynbce. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTuBHOE IBUKEHKE. PeaKTUBHBIN ABUTATENb.
Paszpen 2. Mexanun4yeckue Koj1e0aHUs U BOJIHBI.
Mexanuveckue konebanus. [lepuon, gacrora, ammmTyaa konebanuii. ['apMoHHYecKue, 3aTyXaromue,
BBIHY)KJICHHBIE KOoJieOanus. Pesonanc. MexaHndeckue BOJTHBI B OJHOPOIHBIX cpenax. [[imiHa BoHbL. 3BYK
KaK MexaHu4eckasi BoJiHa. [ poMKoCTh, TeMOp U BbIcOTa TOHA 3ByKa. PacnpocTtpanenue 3Byka. OTpaxkeHue
3ByKa
Paznea 3. DiieKkTpoMarHuTHbIE SIBJIEHUS
MaruutHoe nosie. MarautHoe nosie Toka. OnbIT Opcrena. [IpaBuso neBoit pyku. MHIyKIMS MarHUTHOTO
1oJ1s. MarHUTHBIN OTOK. MAarHuTHOE MOJI€ TOCTOSHHBIX MAarHUTOB. SIBJIEHUE 3JIEKTPOMAarHUTHOM
nHaykuuu. SBnenue camounaykuuu. OmnbsiTel @apanes. JleiicTBUEe MarHUTHOTO MOJIsL HA TPOBOJIHUK C
TokoM. Hanpasnenue nnaykunonsoro toka. [Ipasuio Jlenna. Cuna Amnepa u cuna Jlopenya.
DneKTpoABUTaTeNb. DJIEKTPOMarHuT. MarHuTHoeE 1MoJie KaTymku ¢ TokoM. [Ilpumenenune
AIIEKTPOMArHUTOB. Dekmpozenepamop. Ilepemennwiti mok. Tpancgpopmamop. Ilepenayda sneKTpuvecKoit
SHEPrUM Ha PacCTOSHUE.
KonebartenbHblit KOHTYp. DIEKTPOMAarHUTHBIE KOJIeOaHHs. DIIEKTPOMArHUTHBIE BOJIHBI U UX CBOMCTBA.
Ipunyunsi paduoceaszu u menegudeHus:. BausHue 31eKmpomMacHUmHblX UIy4eHutl Ha HCUsble OPeaHU3Mbl .
Cser - anexkTpomaruuTHas BoyiHa. CKOpOCTh CBETA. 3aKOH IpesioMieHus cBeta. Jlucnepcus cpera.
Hughpaxyus u unmepghepenyus ceema. Tunbl onTudeckux npuodbopos. [loriomieHre u UcCmyckaHue cBeTa
aTroMaMHu. JIMHEeHYaTele CIIEKTPBI.
Pa3nen 4. KBanToBble siBienusi. (CTpoeHne aToMa 1 aTOMHOTO 1/Ipa)
PannoakTHBHOCT Kak CBHIETENHCTBO CIIOKHOTO CTPOEHUS aTOMOB. Anb(a-, bema-, TaMMa-u3ITydeHusl.
[Tepuon nonypacnana. Jlenenue suep ypana. Onsitel Pesepdopaa. [Inanerapnas moaens atoma. Coctas
aToMHOTrO siipa. [IpoToH, HEUTPOH U ANEKTPOH. 3aKOH DUHIITEIHA O MPOTIOPLUUOHAIBHOCTA MACCHI U
sHepruu. [lepuon nonypacnana. /Jegpexm macc u sHepeus césa3u amomHuIx si0ep. SInepHble peaKiiii.
Nctounuku sHepruu ConHna u 3Be31. SaepHas snepretuka. Jlosumerpus. BrusHue paouoakxmusHvlx
UBNYHeHULl HA JHCUBbLE OP2aHU3MbL. DKoI02UYeCKUe NpobaemMbl pabombl AMOMHBIX dJIEKMPOCHAHYUIL.
Crtpoenue u 3BoM0onuA BeesieHHOM
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I'eonienTpryecKas ¥ TeTHOLEHTPHYECKAs cUCTeMbl Mupa. Pu3ndeckas npupoaa HebecHbIX Tesn CONHEUHOH
cucremsl. [Ipoucxoxnenue Conneunoit cucrtemsl. @usndeckas npupoga Connua u 3se3n. CtpoeHue
Bcenennoii. Oomtonus Beenennoii. ['unoresa bonbuioro B3psiBa

TemaTnueckoe mianuposanue ¢ yuerom «IIporpaMmmbl BOCIIUTAHHUS IIKOJIbI»

7 kaace
1 KoanuectBo yacos
®dusnka U GU3NIECKUE METOIbI U3YUCHUS TIPUPOIBI 4
CrpoeHue BeliecTBa 6
JIBrykeHrEe U B3aUMOJICHCTBHE TEI 22
PaboTa, MOIIIHOCTE, YHEPTHUS 14
JlaBneHue TBEPIBIX TEI, KUIKOCTEH U Ta30B 21
[ToBTOpEHME 3
Hroro 70
8 kiacce
Tema | KomnuecTBo yacoB
TennoBrle IBICHUA 24
DJIEKTPUYECKUE SIBJICHUS 27
DNEeKTPOMAarHUTHEIE SIBJICHUS 7
CBeTOBEIC SBIICHUS 9
HroroBoe moBTopeHue 3
HUTOTO 70
9 kJacc
)1 KonuuecTBo yacos
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3aKOHbI B3aMMOJICHCTBHSI U JIBIDKCHUSI TEIl 36
MexaHn4ecKue KoJIeOaH s ¥ BOJTHBI. 3BYK 16
DJEKTPOMAarHUTHOE TOJIe 23

KBanTOBBIC sIBICHUS 16

Ctpoenue u 3BoroIus Beenennoit 10
Hrorosoe noBropenue 4

Bcero 105
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