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AHHOTAUSA
K pa0oueii mporpamMmme no ¢pusuke Aas 7-9 KjiIaccos

Pabouas nporpamma no ¢pu3rke coCTaBlIeHa HA OCHOBE:

e 3akoHa Poccuiickoit ®enepauun o1 29.12.2012 roma Ne273-®3 «O6
obpazoBanuu B Poccuiickoit denepanum» ¢ U3MEHEHUSIMU U JOTIOJTHEHUSIMU K HEMY;

® TpeboBaHUI K pe3yJbTaTaM OCBOCHMS OCHOBHON 00pa3oBaTeNbHOW MPOrpamMMbl
OCHOBHOT0 0011ero 00pa3oBaHMs, MNpeACTaBiICHHBIX B DenepalibHOM TOCYIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApTE OCHOBHOTO oOImIero ooOpaszoBaHus (mpuka3 MuHOOpHAayKU
Poccun Nel897 ot 17.12.2010 ¢ u3aMeHEeHUSIMU U AOTIOTHEHUSIMU );

® OCHOBHOI 00Opa3zoBaTeIbLHON MpOrpaMMbl OCHOBHOTrO oOmiero oopazoBanusi [ bOY
COLI c. Mapweska (OOIT OO0 I'BOY COIII ¢. MapbeBka);

e yyebOHoro mana ['bOY COIIl c. MapbeBka Ha TEKyIIHN y4eOHBIN TO/I;

N3yuenne npeamera ocyiectBisgercs mo YMK mpeamerHoi nuHun ydeOHUKOB A. B.
[leppimknna «®u3uka. 7 - 9 kimaccel: mocobue sl yuuTeneil oOuieoOpa3oBaTeIbHbIX
opranmuzanuii / H. B. ®unonosuu. — M.: [Ipoda, 2015. — 193 c.

1. A. B. Ilepbiikun. «®usuka. 7 knacc. M.: Ipoda, 2015»;

2. A.B. ITepeimkun. «®@usnka. 8 kimace. M.: JIpoda, 2016x;

3. A.B. Ileppimikun, E. M. I'ytauk. «®usuka. 9 kinacc. M.: [poda, 2017». YueOHuku
BKIIIOUCHBI B DejepanbHBI TEepeueHb YYEOHHKOB, PEKOMEHIOBAaHHBIX MUHHUCTEPCTBOM
obOpazoBanus u Hayku PO.

Pabouass mporpamma packpbiBaeT cojepkanue oOydeHuss ¢u3uku B 7—9 Kiaccax
o01eo0pa3oBaTeNbHbIX yupexaeHud. OHa paccuntana Ha 204 4 (2 4 B HEIEIIO B KaXKJIOM
KJ1acce).

HeasiMu peasu3anmMu OCHOBHOW 0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIETrO
00pa3oBaHUs ABJISIOTCS:

® JIOCTI)KEHHE BBIIYCKHUKAMU IUIAHUPYEMBIX PE3yJbTaTOB: 3HAHWM, YMEHUHU,
HaBBIKOB, KOMIETEHIUA U KOMIIETEHTHOCTEH, OMPEAENISIEMbIX JIMYHOCTHBIMU, CEMEIHBIMU,
0OIIIeCTBEHHBIMHU, TOCYJAPCTBEHHBIMHU TMOTPEOHOCTSIMU M BO3MOKHOCTSIMU OOYyYarOIIETrocs
CpeIHEro INIKOJBLHOTO BO3pacTa, WHIWBUAYAJbHBIMU OCOOCHHOCTSIMU €ro pa3BUTUS U
COCTOSIHUS 3/I0POBBS,

® CTaHOBJIEHHWE W Pa3BUTHE JIMYHOCTU OOYyYalIIerocss B €€ CaMOOBITHOCTH,
YHUKaJIbHOCTH, HETOBTOPUMOCTH.

dusznueckoe 00pa3oBaHME B OCHOBHOM IIKOJE JOHKHO OOECeuuTh (POpMHUpPOBAHUE Y
oOydaromuxcsi IpeACTaBICHU O HAay4YHOM KapTHHE MHUpa — BaXXHOTO pecypca HaydHO-
TEXHUYECKOT0  Tporpecca, O3HaKOMJIEHHE  oOOydarommxcsi ¢ (QU3HYECKUMH U
ACTPOHOMHUYECKHMMH  SIBJICHUSIMH, OCHOBHBIMH NPUHIUIAMUA  paboOThl  MEXaHHU3MOB,
BBICOKOTEXHOJIOTUYHBIX YCTPOMCTB M MNpuOOPOB, pa3BUTHE KOMIETEHLUH B pELICHUU
MH)KEHEPHO-TEXHUYECKUX M HAyYHO-HCCIIEI0BATEIbCKUX 3a/au.

OcBoenne yuebHOro npeamera «Pu3uka» HaMpaBICHO HAa Pa3BUTHE Y OOyUYaOIIUXCS



MPEICTaBICHUI O CTPOCHHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U JIBUKEHUS MATEpHH, HA
OCBOCHHE OOyYaromMMHUCA OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPHUPOAHBIX SBICHHM,
CO3[aHHE YCIOBHM Ui (POPMHPOBAHUS HMHTEIUICKTYaIbHBIX, TBOPYECKUX, TPAKIAHCKUX,
KOMMYHHUKAIIMOHHBIX, WH(OpPMAalMOHHBIX  KoMmmneTeHuuid. OOyuaromuecss  OBJAACIOT
HAyYHBIMH METOJaMHU PEIICHHUS PAa3JIMYHBIX TEOPETUYCCKUX U TMPAKTHUSCKHX 3ajad,
yMEHUSIMA  (DOPMYJUPOBATh THUIIOTE3bl, KOHCTPYHPOBATh, MPOBOJAUTH SKCIEPUMEHTHI,
OIICHUBATh U AHAJIM3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI, COMOCTABIATh UX C O0OBEKTUBHBIMU
peanusiMu KU3HU.

JlocTHKeHHE MOCTABIEHHBIX LEIEH NPeyCMaTPUBAET PEUIEHUE CIEIYIOUIUX OCHOBHBIX
3a/1a4:

* obecnieyeHre COOTBETCTBHS pabodeil mnporpaMmbl TpeOoBaHHsIM DenepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa OCHOBHOro oomiero oopaszosanusi (OI'OC
000);

* obecrieyeHne MPeeMCTBEHHOCTH OCHOBHOTO U CPEHET0 00IIEero 00pa3oBaHus;

* obecrieyeHHe JOCTYHMHOCTHM TIOJYyYEHUS KAa4eCTBEHHOI'O OCHOBHOTO  OOIIEro
oOpa3oBaHMs,  JOCTWKEHHWE  IUIAHUPYEMBIX  pE3YyJbTAaTOB  OCBOEHHUA  OCHOBHOU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUsI BCEMHU OOY4YarOITUMUCS, B
TOM YHCJI€ ICThbMHU-UHBaAIKIaMM U 1eTbMH ¢ OB3;

* obecnieyenne >(PPEKTUBHOrO coOYETaHUSI pa3HbIX (OpPM OpraHu3aluu y4eOHBIX
3aHATHH, B3aUMOJICHCTBUS BCEX YUaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH;

* BBISIBJIEHME W pa3BUTHE CIOCOOHOCTEW OOyyarommxcs, B TOM 4HCIE JeTel,
MPOSIBUBIIUX BBIJAOIIKECS CrIocoOOHOCTH, neteit ¢ OB3 u nHBanmnaos;

* npodeccuoHaIbHas OPUEHTAIMS 00YJaIOIUXCS;

* COXpAaHEHHME U YKpeIUieHue (PU3HUECKOro, ICUXOJOTUYECKOTO M COLHUAIBHOTO
3I0POBBS 00yUYAIOIIUXCs, 0OecTiedeHrne nX 0€30MaCHOCTH.

OcHoBHast 00pa3zoBarenbHas nporpamma (OpMHUPYETCS C Y4ETOM MCUXOI0Tr0-
nejjarornaeckux ocooeHnocrei pazsurus aerei 11-15 ner.



IIpeaMeTHBbIe pe3yabTaThl

JINYHOCTHBIMHM pe3yJbTaTaMM 00y4YeHUs (PU3HKE B OCHOBHOMW IIKOJIE SIBISIOTCS:

* chOpPMHUPOBAHHOCTH NTO3HABATENBHBIX HHTEPECOB, MHTEIIEKTYIbHBIX

" TBOPYECKHUX CIIOCOOHOCTEH ydalmxcs;

" yOeXKJACHHOCTHh B BOBMOYKHOCTH TIO3HAHUS MTPUPOJILI, B HEOOXOIMMOCTH Pa3yMHOTO
UCIIONb30BaHUsl JIOCTMKEHMM HAyKM W TEXHOJOTMWA UId JAIBHEHIIEr0 pa3BUTHUS
YeJIOBEUECKOro OOIIECTBA, YBAXKEHUE K TBOPIAM HAYKH UM TEXHUKH, OTHOIIECHUE K (DU3UKE
KaK 3JIEMEHTY OOIIEYeIOBEYECKON KyIbTYpHI;

" CaMOCTOATENbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUN U IPAKTUYECKUX

® YMECHWU;

" TOTOBHOCTh K BBIOOPY »KHM3HEHHOTO IYyTH B COOTBETCTBUM C COOCTBEHHBIMU
HWHTEpEeCaMHu U BO3MOKHOCTSMU;

" MOTHBAIUs 00pa30BaTEIbHOM ACSITEIBHOCTH MIKOJBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOJAX0/1a;

* ¢hopMHpPOBAHUE IIEHHOCTHBIX OTHOIICHHM JpYyr K JPYyry, YUHUTEN0, aBTOpam
OTKPBITUH U N300pETEHUM, pe3yJibTaTaM 00yUYCHUSI.

MetanpeaMeTHbLIMU pe3yJbTaTaMu O0ydeHUs (QU3UKE B OCHOBHOW MIKOJE
SIBJISTFOTCSL:

® OBJAJICHHE HABBIKAMHU CaMOCTOSTEIBHOTO MPUOOPETEHUS HOBBIX 3HAHU,
OpraHu3alii y4eOHOU eI TeIbHOCTH, MOCTAHOBKY II€JI€H, MIJIaHUPOBAaHUS, CAMOKOHTPOJIS
U OIEHKH pE3yJbTaTOB CBOCU JEATECIIbHOCTH, YMEHUSIMH TMPEIBUACTH BO3MOXKHbBIC
pe3yJIbTaThl CBOUX JICHCTBUM;

® [OHMMAaHWE PA3TUYUN MEXIy HCXOAHBIMH (paKTaMH M THUMOTE3aMU JUISI HX
OOBSCHEHUS, TEOPETHMUECCKUMHU MOJEISIMU U pEATbHBIMU OOBEKTAaMHU, OBJIAJICHUE
YHUBEPCAIbHBIMU YYEOHBIMU JICUCTBUSAMH Ha TMpPUMEpax THUIOTe3 [Js1 OOBICHEHUS
M3BECTHBIX (PAKTOB U DKCIIEPUMEHTAILHON MPOBEPKHU BBIIBUTAEMBIX THIIOTE3, pa3pabOTKu
TEOPETUYECKUX MOJEJEN MPOLIECCOB WU SIBJICHUM;

e (QopmupoBaHue yMEHUN BOCIPUHUMATH, TiepepadaThiBaTh U MPEABSIBIATH
nHpOpMaIMI0O B CJIOBECHOM, OOpa3HOM, CHUMBOJMYECKOM (opMax, aHaIU3UPOBATH U
nepepadaThiBaTh TMOJYYEHHYIO HMHGOPMAIMIO B COOTBETCTBUU C TMOCTaBJIECHHBIMU
3a/1a4aMu, BBIJIETATh OCHOBHOE COJIEPKAHUE MPOUYUTAHHOTO TEKCTa, HAaXOJUTh B HEM
OTBETHI Ha TTOCTaBJICHHBIEC BOMPOCHI M U3JIaraTh €ro;

e puOOpPETEHUE OMBITA CAMOCTOSTEIHLHOTO TIOUCKA, aHAIM3a U 0TOOpa HH(pOpMaIUU
C UCTIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB M HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTUM ISl
pelieHus Mo3HaBaTeIbHBIX 3a/a4;

® pa3BUTHE MOHOJIOTMYECKOW U [HAIOTMYECKOW pEeyYd, YMEHHSI BbIpa)kaTb CBOHU
MBICJTH W CIIOCOOHOCTH BBICIYIIMBAaTh COOECeAHUKA, MOHUMAaTh €ro TOYKY 3pEHMUS,
MPU3HABATh MPABO JIPYTOro YEJIOBEKa Ha NHOE MHECHHUE;

® OCBOCHHME TMPUEMOB [JEUCTBUH B HECTAHAAPTHBIX CHUTYyallUMsAX, OBJIAJICHUE
ABPUCTUUYECKUMH METOIaMU PEIICHUs TpoOJieMm;

e (QopmupoBaHue yMeHUN paboTaTh B TPYIINE C BBIMNOJHECHUEM Pa3IUYHBIX
COIMAJIBHBIX POJICH, MPEACTABIATh M OTCTaWBaTh CBOM B3TJISABI W yOEKIEHUS, BECTU
JVCKYCCHIO.

O0muMH npeaAMeTHBIMHM pe3yJibTaTaMM 00y4yeHusi (PU3MKEe B OCHOBHOM MIKOJE



SIBJISIFOTCSL:

e 3HAHUSA O TPUPOJE BAKHEUINX (U3UUECKUX SIBICHUU OKPYKAIOIIETO MHpa W
MMOHMMAaHHUE CMbICAa (U3UIECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSI3b U3YUCHHBIX SIBJICHUN;

e YMEHHUA MOJB30BAThCS METOJAMH HAYyYHOI'O HCCIEHOBAHUS SIBICHUA MPUPOJIBI,
POBOJUTH HAOIIOJCHUS, IJIAHUPOBATH M BBINOJHATH JKCIEPUMEHTHI, 00padaThIBaTh
pe3yNbTaThl U3BMEPEHUM, IPEACTABIATH PE3YIbTAaThl U3MEPEHUIN

o TOMOIIBI0 Tabnul, TpadukoB U (HopMys, OOHAPYKUBATH 3aBUCHUMOCTH MEXKIY
(GU3MYECKUMHU BEJIMYMHAMH, OOBSICHATH TMOJYyYECHHbIE PE3yJbTaThl U JEJNaTh BBIBO/IBI,
OLICHMBATh TPAHUIIBI TOTPEHIHOCTEH pPE3yIbTaTOB HM3MEPEHUN; YMEHUS MPUMEHATDH
TEOpeTUYeCKHe 3HaHWs MO0 (U3MKE Ha MPaKTHKE, pemarh (u3nueckue 3anaddl Ha
NPUMEHEHUE MOJYUYECHHBIX 3HAHWUW; YMEHUS M HABBIKM MPUMEHSTH MOJYyYEHHbIE 3HAHUSA
IUTST OOBACHEHUS

® MPUHIMIOB JEUCTBUA BAKHEMIIMX TEXHUYECKUX  YCTPOWCTB, PELICHHUSA
NPAKTUYECKHUX 3aj7jad MOBCEIHEBHOM KM3HHU, oOecrieueHus: 0€30MacHOCTH CBOEH KU3HHU,
PalMOHAIIBHOTO MPUPOJONOJIb30BAHUS U OXPaHbl OKPYKAIOIIEH CPEbI;

e (opmupoBaHue yOekJI€HHS B 3aKOHOMEPHOU CBSI3W M IMO3HABAEMOCTH SIBJICHUU
MPUPOJIbl, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BHICOKOW IIEHHOCTH HAyKH B Pa3BUTUU
MAaTEPUAIbHOU U JYXOBHOM KYJIbTYPBI JIOJIEH;

® Da3BUTHE TEOPETHUUECKOrO MBIIUIEHUS Ha OCHOBE (DOPMHUPOBAHUS YMEHUU
yCTaHaBJIMBATh (PaKThl, pa3audyaTh IPUUYUHBI U CIEJACTBUS, CTPOUTHh MOJICTU U BBIABUTATH
TUIOTE3bl, OTBICKUBATh W (OPMYIHPOBATH JOKA3aTEIbCTBA BBIIBUHYTHIX THIOTE3,
BBIBOJIUTh W3 DSKCIEPUMEHTAIBHBIX (DAKTOB W TEOPETUUECKUX MojieNield (unyeckue
3aKOHBI;

® KOMMYHUKATHUBHBIE YMEHHS JOKJIAJbIBATh O PE3YyJbTAaTaX CBOETO HCCIIEIOBAHMS,
y4acTBOBaTh B JIUCKYCCHM, KpPAaTKO M TOYHO OTBEYaThb Ha BONPOCHI, HCIOJIb30BAThH
CIIPABOYHYIO JIUTEPATYPY U APYTHe UCTOUYHUKHA UH(POpMAITUH.

YacTHBIMH NPeIMETHBIMU pe3yJibTaTaMu 00yueHus: (pU3uKe B OCHOBHOM ILIKOJIE,
Ha KOTOPBIX OCHOBBIBAIOTCA OOIIME PE3YIbTAThl, SIBISIOTCS:

" [IOHMMAHUE U CIOCOOHOCTh OOBICHATh Takue (UIUUYECKHUE SBIICHMS, KaK
CBOOOIHOE TMaJIeHre Tell, KojeOaHusi HUTSHOTO U MPYKMHHOTO MasiTHUKOB, aTMoc(epHoe
JaBJICHUE, TIaBaHue Tel, TudQy3us, 0obias CKMMaeMOCTh Ta30B, MaJlas COKMMAeMOCTh
AKUAKOCTEH M TBEPIBIX TEJI, MPOLIECCHl UCMAPEHUs U TUJIaBJICHUS BEIIECTBA, OXJIAXKICHUE
KUAKOCTH TPU HWCIAPEHUU, HU3MEHEHHE BHYTPEHHEW OHHEprud Tejla B pe3yJibTare
TerIonepeayn Wik paboThl BHEITHUX CHJI, SJIEKTPU3AIIHS TEJl, HarpeBaHHe TPOBOJTHUKOB
ANEKTPUYECKUM TOKOM, BJIEKTPOMATrHUTHAS UHAYKIUS, OTPAKEHHUE U MPEIOMIICHUE CBETA,
JUCIIEpCHUs CBETA, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPa U3ITYUCHUS;

" YMEHMS HU3MEPATHh PACCTOSHUE, NMPOMEKYTOK BPEMEHH, CKOPOCTb, YCKOPEHHE,
Maccy, CWIy, HWMITyJIbC, pabOTy CHJIBI, MOIIHOCTh, KHHETHYECKYI0 JHEPTHIO,
MOTEHIHAIBHYIO SHEPTHUI0, TEMIIEPATYPY, KOJIMUECTBO TEIJIOTHI, YACIbHYIO TEIIIOEMKOCTh
BEILIECTBA, YICIbHYIO TEIJIOTY TUIABJICHHS BEIIECTBA,

e BJQXHOCTh BO3/yXa, CHUJIY 3JIEKTPUYECKOIO TOKA, JICKTPUUYECKOE HAMPSHKEHUE,
ANEKTPUUECKUN  3apsii, JJIEKTPUYECKOE CONPOTUBIEHUE, (POKYCHOE pPaCCTOSTHUE
coOuparole JTUH3bI, ONTUYECKYIO CUITY JTUH3BI;

o BIQJICHUE  OKCIEPUMEHTAJbHBIMH  METOJAMH  HCCJIEJOBAHUS B  Ipoliecce
CaMOCTOSITENTFHOTO M3YYEHHUS 3aBHCUMOCTH TIPOWIECHHOTO MYTH OT BPEMEHH, YJTUHECHUS



NPY>KAHBI OT TMPUIOKEHHOW CHJIBI, CHITBI TSDKECTH OT MAcChl Tella, CHIIbl TPEHUST CKOJIBKEHUS
OT TUIOIIAJHM COTPHUKOCHOBEHHUS TNl M CHJIbl HOPMAJIBHOTO JABICHHS, CHIBI ApXuUMena OT
o0beMa BBITECHCHHOW BOJIbI, IEPHOIa KOJICOAHN MasTHHKA OT €ro JJIMHBI, 00beMa Tra3a oOT
JaBJICHHUS TIPU MOCTOSIHHOW TEMIIEpaType, CHIIBI TOKa Ha Y4acTKE LEMH OT AJIEKTPHYECKOTO
HANpPSDKEHUS, DJIEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHHKA OT €ro JUIMHBI, IUIOINAIH
MNOIICPCYHOI0 CCUCHHA WM MaTCpualia, HAIIPABJICHUA HHAYKIHOHHOI'O TOKa OT YCJIOBI/Iﬁ cro
BO30YKICHHUS, YTJIa OTPAXKCHHUS OT YIJIa MTaJICHUS CBETA;

o TOHHMMAHHE CMBICJIA OCHOBHBIX (PU3MUYECKHX 3aKOHOB U YMEHHE MPUMEHSTh UX Ha
NPaKTUKE: 3aKOHBI TMHAMUKU HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKoHbI [lackans
u Apxumena, 3aKOH COXPaHEHHUS HWMITYJIbCa, 3aKOH COXpPaHEHUS JSHEPIrHH, 3aKOH
COXpaHEHUS AJIEKTPUUECKOro 3apsga, 3akoH Oma i ydacTka Ienw, 3aKkoH Jxoyis-
JleHua;

o TIOHMMAaHWE MMPUHIIAIIOB JICHCTBUS MAIIIWH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, C
KOTOPBIMHU KaKIBIM YEJIOBEK MMOCTOSTHHO BCTPEYACTCS B TIOBCETHEBHOM JKU3HH, U CITOCOO0B
oOecrieueHns 6€30MaCHOCTH MPHU UX UCTIOIb30BAHNH;

e OBJIAJICHUE PA3HOOOPA3HBIMU CIIOCOOAMU BBHITIOJIHEHUS PACUETOB JIJIsl HAXOXK/ICHUS
HEW3BECTHOW BEJIMYWHBI B COOTBETCTBHU C YCJIOBHSMH TIOCTABJICHHOW 3a7adydl Ha
OCHOBAHHH HUCTIOJIb30BaHUS 3aKOHOB (DH3HUKU;

e YMEHHE HMCIOJB30BaTh MOJYYCHHBIC 3HAHUS, YMCHHUS W HABBIKA B IOBCEIHEBHON
®u3HH (OBIT, SKOJIOTHs, OXpaHa 3I0pOBbS, OXpaHA OKpYXKalomel Ccpeapl, TEeXHUKa
0€30IacHOCTH U JIp.).

Inanupyemoie pezyromamot 00yuenus gusuke ¢ 7 — 9 knaccax

Pu3zuka u GusnyecKue MeToAbl U3yYEeHUsSI IPUPOAbI

®uzuka — Hayka o mpupone. HaOmroneHune M onucaHue (PU3MYECKHX SIBICHHI.
N3mepenne usmyeckux BenuuuH. MexayHapoaHas cucteMa eaunuil. Haydnslii MeTon
no3Hanus. Hayka u TexHuka.

Jlemoncmpayuu.

HaOntonenust ¢usnueckux sBICHUNA: CBOOOJHOIO TMAJACHUS T, KOJIeOaHuM
MAsITHUKA, MPUTSKEHHUS CTAIBHOTO IIapa MAarHUTOM, CBEYEHHS HUTH DIJIEKTPUUYECKON
JIAMIIBI.

Jlabopamophvie pabomwi u onvimol

OnpeneneHre UEHbI IeIeHUs IIKaIbl U3MEPUTEIBHOTO MPUOOpa.

Xapaxmepucmuka 0CHO8HBIX U008 0esIMENbHOCIU YUeHUKA (Ha YPOBHe Y4eOHbIX
oelicmeuii):

Habnronate u onuckiBaTh (Pu3MyUecKue SIBJICHMS, BBICKA3bIBATh MPEANOJIOKEHUS —
TUIIOTE3bl, U3MEPSITh PACCTOSHUSA W IPOMEKYTKHM BPEMEHU, ONPEACIATH LIEHY JEIICHUS
IITKaJIBI IPUOOpa.

MexaHu4ecKkue siBJICHUS.
Kunemaruka
Mexannueckoe nBrxkeHue. Tpaekropus. [Iyte — ckansipHas BenuunHa. CKOpOCTh
— BEKTOpHAs BeIW4YMHA. MOIynb BEKTOpAa CKOPOCTH. PaBHOMEpHOE NpPSAMOJIMHENHOE
nekeHrne. OTHOCUTENHPHOCTh MEXaHUYECKOTO JIBIKECHUS. ['padvku 3aBUCUMOCTH MYTH
Y MOZYJISI CKOPOCTH OT BPEMEHH JIBUKCHMUSL.



Y cKkopeHre — BEKTOpHas BEJIMYMHA. PaBHOYCKOpPEHHOE NMPAMOJIIMHENHOE JBHKECHUE.
['padvkn 3aBUCUMOCTH MYyTH U MOJIYJII CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO
IBWKEHUS OT BpPEMEHM JBIWKECHMS. PaBHOMEpHOE JBWKEHHME IO OKPYKHOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Jlemoncmpayuu:

PaBHOMEpHOE IPAMONMHENHOE ABUKEHHE.

CB00OOHOE TTAZICHHE TEJI.

PaBHOYCKOpEHHOE PSIMOIMHENHOE ABUKEHHE.

PaBHOMEpHOE ABMKEHHE 110 OKPYKHOCTH.

Jlabopamopuvie pabomul u onvimul:

N3mepenne ycKkopeHusi CBOOOIHOTO NaJACHHUS.

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCMU YYeHUKA (Ha YposHe yYeOHbLX
Oeticmeuii):

PaccuntpiBaTh myTh M CKOPOCTH TENAa IPU PABHOMEPHOM MPSIMOJMHENHOM
IABWKEHUU. [IpeAcTaBisTh pe3ynbTaThl M3MEPEHUH W BBIYMCICHUN B BUAe TaOIUI U
rpadukoB. Onpenensars nyTh, IPOWIECHHBIN 33 JaHHBIA IPOMEXYTOK BPEMEHHU, U CKOPOCTh
Tela 1Mo TrpapuKy 3aBUCUMOCTH IyTH PaBHOMEPHOIO JBUXKEHUS OT BPEMEHH.
PaccunThIBaTh IyTh U CKOPOCTH IPH PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUKEHUH TENIA.
Onpenenstb MyTh M YCKOPEHHME IBMKEHMSI Teja MO IpaduKy 3aBUCUMOCTH CKOPOCTH
PABHOYCKOPEHHOTO IPSIMOJIMHENHOTO

JIlnnamuka

Nuepums. UueptHocte Ten. Ilepsoiit 3akon Herorona. B3zanmonerictBue ten. Macca
— ckansipHasa BenuuuHa. [InotHOCTh BemiectBa. Cuia — BEKTOpHas BeauuyuHa. Bropoii
3akoH Hprortona. Tperuit 3akoH HeroToHa. /[BHKEHWE 1 CHIIBIL.

Cuna ynpyroctu. Cuna tpenusi. Cuiia TsKeCTH. 3aKOH BCEMHUPHOTO TSTOTEHHS.
LlenTp TsxKECTH.

Hasnenue. Atmocdeproe nasienue. 3akoH [lackans. 3akon Apxumena.

YcnoBue 1u1aBaHus Tel. Y CII0BUS PAaBHOBECHUS TBEPIOIO TEA.

Jlemoucmpayuu.

—CpaBHeHHUE Macc Tel ¢ TOMOIIbIO PaBHOIIEYHX BECOB.

—MW3mepenue cuibl o aedopManuu nNpy>KuHBL.

—Tpernii 3akoH HeroToHA.

—CBONCTBA CUJIBI TPEHUS.

—bapowmerp.

—OmsIT ¢ mapom Ilackans.

—I'napaBnuyeckuil mpecc.

—OnbITHI ¢ BeiepKOM ApXUMeEa.

Jlabopamopuvie pabomol u onvimul:

—H3mepenue maccsl Tena.

—MH3Mmepenue oobema Tena.

—MW3mepenue mIoTHOCTH TBEPIOTO TEa.

—I'panyupoBanue npyXKMHbBI U U3MEPEHUE CUJT TUHAMOMETPOM.

— HccnenoBanue 3aBUCMMOCTH YJTMHEHUS CTAJIbHOM MPYKUHBI OT MPUIIOKEHHON CHJIBL.

— HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHHS CKOJIBKEHUS OT TUIOIIAIN



CONPUKOCHOBEHUS TeJl U CUJIbl HOPMAJIbHOTO AaBJICHUSI.

—HccnenoBanne yciioBUM paBHOBECHS pblyara.

—H3mepenne apxumMe10BOU CUIIBL.

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCMU YUeHUKa (Ha yposHe
VUeOHbIX Oeticmaull):

N3MmepsaTh Maccy Tena, U3MEPSTh INIOTHOCTh BEUIECTBA. BBIUMCIATh YCKOPEHUE TEa,
CUJIBl, JEUCTBYIOIIEM HA TEJIO, WM MacChl Ha OCHOBE BTOPOro 3akoHa HproToHa.
HccnenoBarb 3aBUCUMOCTD YIUIMHEHHUSI CTAJIbHOM NPYKUHBI OT MPUIOKEHHOW CHIIBL.
HccnenoBats 3aBUCUMOCTD CUJIbI TPEHHUS CKOJIBKEHHUS OT TIOMIAN COTIPUKOCHOBEHHUS T
U CWJIbl HOPMAJIBHOTO JaBJ€HUA. V3MepATh CUIIbl B3aUMOJEHUCTBUS ABYX Te. BhIUUCIATH
CHIly BCEMHUpPHOro TAroreHus. MccnegoBarh — yClIOBHUS ~ paBHOBECHS  pblyara.
OKCHEpUMEHTAIBHO HAXOJIUTh IEHTP TSKECTH Iulockoro tena. OOHapyX uBaTh
cylecTBOBaHue aTMoc(epHoro AaBiaeHUs. OObSICHATh NPUUUHBI TUIaBaHus Ted. M3mepsaTh
cuity Apxumena.

3aKOHbI COXpaHEHHUS UMITYJIbCA U MEXaHUYEeCKOUM IHEPIUM.

Mexanuvyeckue KoOJIeO0aHNS U BOJHBI.

Nmnysnbce. 3aKOH COXpaHEHUs UMITyJIbCa. PEaKTUBHOE IBUKEHHUE.

Kunernueckass sHeprusi. Paborta. IlotenmmanbHas sHeprus. MOIIHOCTh. 3aKoH
coxpaHeHus: Mexanudeckoi sHepruu. [Ipocteie mexanusmbl. KosdduimeHnTt mnonesnoro
nevictBug (KI1J1). BozoOHOBIsIEMbIE HCTOYHUKN YHEPTHUU.

Mexanuueckue koiebanus. Pezonanc. Mexannyeckue BOJIHBI. 3BYK.

Hcnonb3oBanue kojicOaHU B TEXHUKE.

Jlemoucmpayuu.

[IpocTbie MEXAaHU3MBL.

HaOmronenne xoyie0anuii Teil.

HabGmronenne MexaHUYeCKUX BOJIH.

JBUKEHHUS Tea OT BpeMeHU. HaxoauTe HEHTPOCTPEMUTENBHOE YCKOPEHUE TIPU
JIBVKEHUM TEJA MO OKPYKHOCTH C TOCTOSTHHOM MO MOAYJIFO CKOPOCTBIO.

Jlabopamophwvie pabomwi u onvimol:

N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

N3yuenne konebaHuit MasiTHUKA.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMeNbHOCMU YYeHUKA (Ha YPOsHe
VUeOHbIX Oeticmaull):

[IpumeHsaTP  3aKOH  COXpaHEHHMsT  MMITyJibca Ui pacuera  pe3ysbTaToB
B3auMO/JIeUCTBUS Tell. 3MepsaTh paboTy Cuiibl. BEIYUCIATH KHHETUUECKYIO SHEPIHUIO Tela.
Beruucnare sHepruro ynpyrod neopManuu MpyKUHBI. BBIYUCIATE MOTEHIUATLHYIO
SHEPruI0 Tesa, MOAHATOro Haj 3emiei. [IpuMeHsTh 3aKOH COXpaHEHUs MEXAHUYECKOU
DHEPTUM JJId pacdera IOTEHUWAJbHOM W KUHETHYECKOW OJHEpruu Ttena. K3mepsTs
MomHocTh. WM3mepsate KIIJ[ HakmonHoi mockoctu. Beruucnmars KIIJI mpocTeix
MexaHu3MoB. OOBSCHATH mporecc KosneOanmii MasTHUKA. MccnenoBaTh 3aBHCHMOCTD
nepuoga KojeOaHWW MasTHHKA OT €ro JUIMHBI M aMIUTUTYAbl KoyieOaHuil. BBIYucisTh
JUTMHY BOJIHBI U CKOPOCThH PAaCpOCTPAHEHUS 3BYKOBBIX BOJIH.

CrtpoeHnue u CBOMCTBA BelleCTBA

Crpoenue BemiecTBa. OMNBITHL, J0Ka3bIBAIOIIME AaTOMHOE CTPOEHUE BEILECTBA.



TeruoBoe NBHXEHHE M B3aUMOJEHCTBUE 4YaCTHL BeElIECTBA. ArperaTHble COCTOSHUS
BelecTBa. CBOMCTBA ra30B, JKUJIKOCTEN U TBEPABIX TEIL.

Jlemoncmpayuu:

Huddysus B pacTBOpax u razax, B BOe€.

Mogenb Xa0OTU4eCKOTro JIBUKEHUS MOJIEKYJI B rase.

Mopenb GpOyHOBCKOTO JBUKEHUS.

CueruieHue TBEpAbIX Tell.

JleMoHCTpalus MOJIENIe CTPOSHUS! KPUCTAIUTMYECKUX TEl.

JleMOHCTpanus pacuIMpeHHs TBEPIOTO TeNIA MPU HArPEBAHUH.
Jlabopamopnvie pabomol u onvimol.

N3mepenne pasmepoB MajbIX Te.

Xapaxkmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCMU YUeHUKa (Ha yposHe
VUeOHbIX Oeticmaull):

HaGnronate n 00bACHATH sBieHHE AUPQY3Un. BRIMOIHATE ONBITH 10 0OHAPYKEHUIO
JNEUCTBUSL CUJT MOJICKYJISIPHOTO TpUTsKEeHUsI. OOBICHATH CBOMCTBA Ta3oB, >KUAKOCTEH U
TBEPJBIX TEJT HA OCHOBE aTOMHOW TEOPUH CTPOCHHSI BEIIECTBA.

Buvinycknux nayyumcs:

2) pacrno3HaBaThb MEXaHUYECKHUE SIBJICHUS U OOBSICHITh HA OCHOBE MMEIOIINXCS
3HAHUI OCHOBHBIEC CBOMCTBA WJIM YCJIOBMSI IIPOTEKaHWS ITHX SIBJICHUI: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBHKEHUE, CBOOOJHOE MaJE€HUE TEll, HEBECOMOCTb,
PaBHOMEPHOE JIBJKEHHE 10 OKPY>KHOCTH, HWHEPLHMs, B3aUMOJECHCTBUE TeJ, Mepenaya
JaBJICHUS TBEPABIMU TEIAMM, KUJIKOCTAMHU U Ta3aMH, aTMOC(EpHOE AaBJCHUE, MJIaBaHUE
TEJ, pPaBHOBECHE TBEPABIX TeN, KOJEOATEIbHOE [BW)KEHHE, PE30HAHC, BOJHOBOE
JIBUYKEHUE;

3) OIUCHIBATh M3YYECHHBIE CBOMCTBA TE€JI U MEXAHUYECKUE SBJICHUS, UCIOJIb3Ys
(u3nyecKkre BEIMYMHBI: MyTh, CKOPOCTh, YCKOPEHHE, Macca Tejla, MIOTHOCTh BEIEeCTRA,
CUJia, JABJICHUE, HUMITYJIbC TEJIa, KUHETUYECKas DHEpPrusi, MOTEHUHUAIbHAS >SHEPrus,
MexaHuueckas pabora, mexanmdeckas MomrHocTh, KIIJ[ mpocroro mexanusma, cuia
TPEHHUsI, aMIUINTYJa, TMEPHOJ M YacToTa KojeOaHWH, JJIMHA BOJHBI M CKOPOCTh €&
pacrpocTpaHEHHUs; TpU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN  CMBICI
WCIIOJB3YEeMbIX BEJIUYMH, UX 0003HAUCHUSI U €IMHUIBI U3MEPEHUs, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUHUHY C IPYTUMH BEIIMUYNHAMU;

4) aHaIM3UPOBATh CBOMCTBA TEJI, MEXAaHWYECKHE SIBJICHUS M TMPOIECCHI, HCIOIB3YS
(¢u3uyeckre 3aKOHBl U TPHUHIMIBI: 3aKOH COXPAHEHUSI DHEPTrUU, 3aKOHBCEMHUPHOTO
TATOTEHUsA, paBHOAeKcTBYromas cuina, I, II u Il 3akonel HeroTOHA, 3aKOH coxpaHeHUsA
umMmnyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €TO MATEMaTHYECKOE BBIPAKECHUE;

4) paznu4aTh OCHOBHBIE MPU3HAKU W3YUYCHHBIX (DU3NUECKUX MOJICIICH:
MaTepHaabHasi TOUYKa, HHEPLUHUAJIbHAA CUCTEMA OTCUETA;

pemarh 3aJadd, HUCHONb3ysS (U3nyeckue 3aKOHbl (3aKOH COXpaHEHUs
SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMS, puHIMI cynepno3unuu cui, I, IT u III 3axoHbI
HproToHa, 3aK0H coXpaHeHusl UMITYJibca, 3akoH ['yka, 3akoH [Tackans, 3akoH Apxumena) u
dbopMmyIibl, CBs3bIBarOlIMe (PU3MUECKHE BEJIMYMHBI (ITyTh, CKOPOCTh, YCKOpPEHHE, Macca
TeJla, IJIOTHOCTh BEIIECTBA, CUJIA, JABJIICHUE, UMITYJbC TeJla, KUHETUYECKas SHEeprus,



NOTEHIMAJIbHASI JHEpTHsi, MexaHudeckas pabora, MexaHuyeckas MomHocTh, KII/]
IPOCTOT0 MEXaHU3Ma, CHJIA TPEHUS CKOJNBKEHUS, aMIUINTYJa, NEpPUOJ M 4YacToTa
KOJIeOaHMil, JJIMHA BOJHBI U CKOPOCTh €€ PacIpOCTPaHEHMs): HA OCHOBE aHAJIM3a yCIOBUS
3aJla4M BBIICTATH (PU3UUECKUE BETUUYUHBI U (GOPMYJIIbI, HECOOXOAUMBIE IS €€ peLIeHUs, U
IPOBOJUTH PACUETHI.

Buinycknuk nomyuum 803M0o4#CHOCHb HAYUUMBCAL:

5) CroNb30BaTh 3HAHUS O MEXAHUYECKUX SBJIICHHUSIX B TOBCEIHEBHOM KU3HU IS
oOecrieueHuss 0€30MaCHOCTH TMpu  OOpalieHMH C M[pudopaMu W TEXHUYECKUMU
YCTPOWUCTBAMH, IJII COXPAHEHHUS 3J0POBbS U COONIOACHHS HOPM OSKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpeJIE;

6) MPUBOANTH TMPUMEPHI MPAKTHUECKOTO HCIIONB30BaHUS (DU3UYCCKUX 3HAHUU O
MEXaHUYECKUX SBJICHHUSIX W (PU3NYECKUX 3aKOHAX; MCIOJIb30BAHMS BO300HOBIISIEMBIX
WCTOYHUKOB DSHEPIUM; DSKOJIOTHYECKUX IIOCIEICTBUM HCCIENOBAaHUS KOCMHYECKOTO
IIPOCTPAHCTBA,;

7) pa3nuyaTh TpaHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MTOHUMATh BCEOOIIHIA
xapakTep GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPaHEHUS MEXaHUUECKOW HEPrUH, 3aKOH
COXpAaHEHHUS HMMIyJIbCa, 3aKOH BCEMHPHOrO TATOTEHUSA) MW  OrPAHUYEHHOCTh
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB (3aKoH ['yka, 3akoH Apxumenaa u 1p.);

8) mpuémam noricka u GOPMYIUPOBKH J0KA3aTEIHCTB BEIABUHYTHIX TUIIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIUPUYECKHU YCTAHOBIICHHBIX (DAKTOB;

HaXOJUTh AJCKBATHYIO MPEIJIOKEHHON 3a/aue (PU3MUecKyl0 MOJeb, pa3peniarh
mpoOjeMy Ha OCHOBE UWMEIOIIMXCA 3HAHUW 10 MEXaHWKE C HCIOJIb30BAaHUEM
MaTeMaTUYECKOro arrapara, OlleHUBaTh PEAIbHOCTh MOJIYUYEHHOTO 3HAaUeHUsI (PU3UIECKON
BEJIMYUHBI.

TenoBble ABJICHUSA

TennoBoe paBHOBecue. Temmneparypa. BHyTpeHHsisi sHeprus. Pabora u

teionepeaaya. Buasl Ttemnonepenauu. KosmuecTtBo TemnoTel. HcnapeHue wu
koHaeHcausa. Kunenume. Bnaxnoctes Bo3ayxa. [lmaBiaeHne u Kpucraivszanus. 3aKOH
COXpPaHEHHMS SHEPTUHU B TEIIOBBIX MpOILIECcCax.

[TpeoOpazoBanms sHEPTUM B TeIIoBbIX MammuHaX. KIT/[ TermoBoit ManiuHbIL.

DKOJIOTHYECKUE TPOOIEMBI TEMJI0IHEPTEeTUKH.

Jlemoncmpayuu:

[IpuHUMD 1ENCTBUS TEPMOMETPA.

TerIonpoBOIHOCTh PA3JIMYHBIX MATEPUATIOB.

KonBekuus B )KMAKOCTSIX U Ta3ax.

Terutonepenava nyTeM U3ITy4eHUs.

SIBnenue ncnapeHus.

Hab6nronenue KkoHAeHC AN TapOB BOJBI HA CTAKAHE CO JIHJIOM.

Jlabopamopuvie pabomol u onvimul:

N3yuenue siBeHUS TEIJI000MEHA IPU CMEIIUBAHUH XOJIOJHOW U rOpsiueid BOJIBI.

UccnenoBanue mpoiecca UCIapeHusl.

N3mepenue BiaxHOCTH BO3yXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMeIbHOCMU YYeHUKA (Ha YPOosHe
VUeOHbIX Oeticmeull):



HaGmonate n3MeHeHHe BHYTPEHHEW 3HEpruM Teja MpH TeIulonepenade u padorte
BHEIIHUX cui. VccnenoBarh sBI€HHE TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOIHOM U
ropss4ey BOJbl. BBIUHCIATE KOJIMYECTBO TEIUIOTHI U YAEIBHYIO TEIUIOEMKOCTH BEILIECTBA
npu terionepenade. Habmronate M3MeHEHUsT BHYTPEHHEW SHEPTUU BOJBI B PE3yJIbTaTe
UCIIAPEHMS. BBIUMCHATE KOJIMYECTBA TEIUIOTHI B Ipoleccax TEIUIONEPENAYd IpH
IUIABJICHUM W KPUCTAJUIM3ALMH, WCIIAPEHUM M KOHJEHCAUWU. BBMMHCIATH yIEIbHYIO
TEIUIOTY IUIaBJICHMs M MapooOpa3oBaHMs BellecTBa. V3MepsTh BIaXHOCTh BO3AyXa.
OOcyxnaTth 9KOJOTMYECKHE TOCIEACTBUS INPUMEHEHHUs JBUTATEIE BHYTPEHHETO
CrOpaHMsl, TEIUIOBBIX U TUAPOIIIEKTPOCTAHIIUM.

Buinycknuk nayyumca:

1) pacrio3HaBaTh TEIUIOBBIE SIBJICHUS M OOBSCHATh HA OCHOBE MMEIOUIMXCS 3HAHUU
OCHOBHBIC CBOMCTBa WJIM YCJIOBHUSI MPOTEKAHMS JTUX siBIeHUU: Muddy3usi, u3MeHEHUE
o0bEéMa TeNl MNpU HarpeBaHUM (OXJIAKICHHH), OOJIbIlIasi CXKUMAEMOCTh Ta30B, MaJias
CKUMAEMOCTh KUIKOCTEN U TBEPJBIX TEII;

TEIJIOBOE€ PaBHOBECHE, HUCHAPEHHE, KOHJIEHCALWs, IJIABJICHUE, KPUCTAILIU3ALIMS,
KHUIIEHUE, BIIAXKHOCTh BO3/yXa, pa3JInuHbIE CIIOCOOBI TEIIONEpEaayH;

2) onuChIBaTh U3YYEHHbIE CBONCTBA TEI U TEIUIOBBIE SIBJICHUS, HCIIOJIb3YS
¢u3nuecKkne BEIUYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HHEpPrusi, TemIeparypa,
ylenbHasl TEeIMJIOEMKOCTh BEIIECTBA, yJeibHasl TEIJIOTa IUIaBJICHUS M MapooOpa3oBaHus,
yleibHasl TEIJIoTa CrOpaHUs TOIUIMBA, KO3(PQPHUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOTO
JBUTATEINSI; MPU ONUCAHUU MPABWIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX O0O3HAYEHUS M €IUHULIBI U3MEPEHUs, HAXOAUTHh (POPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEIMYHMHY C APYTUMH BEIMUYUHAMY;

3) aHanmM3UPOBATh CBOWMCTBA TEJI, TEIUIOBBIC SIBIICHUS M MPOIIECCHI, UCIIONB3Ys 3aKOH
COXpaHEHUs HHEPruu; paszjivyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U  €ro
MaTEMaTUYECKOE BBIPAKECHUE;

4) pa3nuuaTh OCHOBHBIC TTPU3HAKU MOJIETIEH CTPOEHUS Ta30B, )KUAKOCTEH U TBEPIBIX
TEI;

pelaTh 3aJa4M, UCIIOJb3ys 3aKOH COXPAHEHUS DHEPIUU B TEIUIOBBIX IPOLIECCAX,
(dhopMyIibl, CBA3BIBAIOIINE (PUBMYECKUE BEJIWYMHBI (KOJIUYECTBO TEIUIOTHI, BHYTPECHHSS
DHEPTUs, TEMIIEPATYPA, YAECIbHASA TEIUNIOEMKOCTh BEIIECTBA, YIECIbHASA TEIUIOTA IIJIaBICHUS
U MapooOpa3oBaHusl, yJeldbHAas TEIJIOTa CrOpaHUsl TOIUIMBA, KOA(OUIMEHT IMOJIE3HOTO
NEUCTBUSL TEIJIOBOTO JBUTATENsl): HAa OCHOBE aHalv3a YCIOBUS 3aJayd  BBIACIATH
bu3ndeckue BeTUYMHBI U (HOPMYJIBI, HEOOXOAMMBIC [JIsi €€ peIIeHUs, U TPOBOIUTH
pacyETHI.

Buinyckuuk nomyuum 603M0ACHOCb HAYYUMBCAL:

3) MCIOB30BATh 3HAHUSA O TEIUIOBBIX SBICHHUSX B ITOBCEAHEBHOM MKU3HM IS
oOecrieueHuss 0€30MaCHOCTH MpU  OOpalieHMH C M[pudopaMud W TEXHHUYECKHUMU
YCTPOMCTBAMHM, [IJIi COXPAHEHUs 3J0POBbS U COONIOACHHS HOPM 3SKOJOTUYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpele; NMPUBOAUTH IIPUMEPBI DKOJOIMYECKUX IOCIENCTBUN
paboThl aBurareneit BHyTpennero cropanus (JIBC), TemnoBbIX U THAPO3IEKTPOCTAHIUH;

4) npUBOAXUTH IPUMEPHI MPAKTUUYECKOTO UCIOB30BaHUs (PU3HUECKUX 3HAHUI O
TEIUIOBBIX SIBJICHUSX;



5) paznuyaTh TPaHUIBl TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB, MOHUMATh BCEOOIINNA
xapakTtep (GyHIaMEHTAIbHBIX (PHU3UYECKHX 3aKOHOB (3aKOH COXpPAHEHHUS JHEPIHH B
TEIJIOBBIX MPOLIECCaX) U OTPAaHUYEHHOCTH UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

6) mpuémam moucka u pOpMyIUPOBKU JOKA3aTEIbCTB BHIABUHYTHIX TUIIOTE3 U
TEOPETHUYECKUX BHIBOJOB HA OCHOBE IMIIUPHUUECKH YCTAHOBJICHHBIX (DaKTOB;

7) HaXOAUTh AAEKBATHYIO MPEIOKEHHON 3a7ade (PU3HUECKYI0 MOJIENb, pa3peliaTh
npo0ieMy Ha OCHOBE HMMEIOMIMXCA 3HAHWM O TEIUIOBBIX SIBJICHUSX C HCIOJIb30BaHUEM
MaTeMaTU4YeCKOro anmapara ¢ OLEHUBATh pPEaJbHOCTh TMOJYYEHHOIO 3HAYCHHS
(M3UYECKON BEIIMUNHBI.

8) DekTpUUYecKue sIBJICHUSA

OJneKTpu3aums Tel. DJEKTPUYEeCKHil 3apan. [[Ba BHIa 3JIEKTPUYECKHUX 3apsioB.
3aKOH COXPAaHEHMs DJIEKTPUYECKOIrO 3apsjaa. OJeKkTpuyeckoe mnoJie. Hanpspkenue.
KoHaeHcaTop. DHeprus 3JIEKTPUYECKOTO MOJISL.

[TocTostHHBIA 3neKkTpuyeckuid TOK. Cuia TOKa. DIEKTPUYECKOE CONPOTUBIICHUE.
DnekTpuueckoe HamnpspkeHue. [IpOoBOJHUKM, TUANEKTPUKU U MOJYIPOBOJAHUKH. 3aKOH
OMa miis ydyacTka dSJeKTpuueckod 1enu. PaboTa U MOIIHOCTh JJIEKTPUUYECKOTO TOKA.
3akoH JDxoyns-Jlenna. IlpaBuia Oe3omacHocTH TMpu  paboTe € HCTOYHUKAMH
ANEKTPUYECKOr0 TOKA.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3aPS/IOB.

Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.

[TpoBOHUKY U N30SI TOPHI.

DnekTpocTaThyecKass MHAYKIIHS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenne Hanps>KeHUs BOJTbTMETPOM.

Jlabopamopuvie pabomol u onvimul:

OnbITHl 110 HAOTIOIEHUIO DTICKTPU3AIMH TEJ TIPU COTPUKOCHOBEHUH.

N3mepenne Cuitbl 3EKTPUIECKOTO TOKA.

N3mepenne 3JeKTpUYECKOTO HAITPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA B POBOJIHUKE OT HAIPSHKEHUS.

N3mepenue 3eKTpuYecKOro CONpOTUBIECHUS TPOBOJHUKA.

N3yuyenune nociieqoBaTeNbHOTO COEAUHEHUS TPOBOJHUKOB.

N3yuyenune napajjiebHOr0 COEAMHEHUS! TPOBOJHUKOB.

N3mepeHre MOIHOCTH 3JIEKTPUUECKOTO TOKA.

Xapaxmepucmuka 0CHO8HBIX 8U008 0esIMENbHOCIU YUeHUKA (Ha YPOBHe Y4eOHbIX
oelicmeuii):

HaGnronaTh siBIEeHUS SIEKTPU3AINUU TEI TIPU CONMPUKOCHOBEHUU. OOBICHATH SIBIICHUS
AJIEKTPU3ALMA TEJI U B3aUMOJCWCTBHS AIEKTPUUECKUX 3apsAnoB. MccienoBarh NeMCTBUS
AIIEKTPUYECKOTO MOJIsl Ha Tesa U3 MPOBOJAHUKOB

4) nmanektpukoB. CoOMpaTh 3JICKTPUYECKYIO Ielb. V3MepsATh cuily TOKa B
ANEKTPUYECKON LIENH, HANpsHKEHUE HA Y4YacTKE LEMHU, AJIEKTPUYECKOE COMPOTUBIIEHUE.
HccnenoBarh 3aBUCMMOCTBh CHJIBI TOKA B MPOBOJHHUKE OT HAIPSKEHUS HA €ro KOHLAX.



N3mepsith paboOTy M MOIIHOCTh TOKa dJeKTpudyeckod 1enu. OObSICHATh SBICHUS
HarpeBaHUsl TMPOBOJHHUKOB JJIEKTPUYECKUM TOKOM. 3HAThb W BBINOJHATH MpaBUia
0€30macHOCTH MPHU padOTEe C UICTOYHUKAMH TOKA.

MarHuTHbIE SIBJICHUSA

[ToctostnabIe MaruuThl. B3anmoaerncTBrue MarHuToB. MarHuTHOE MOJIE.

MaruutHoe nosue Toka. JleicTBrie MarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

DneKTpoMarHuTHas HHAYKIM. DinekTporeHeparop. Tpanchopmarop.

Jlemoncmpayuu:

OmneIT Opcrena.

MarHuTtHOE€ MoJe TOKa.

JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

Y CTpONCTBO 3IEKTPOABUATATEIS.

DJIeKTpOMarHuTHasE MHTYKIIHS.

Y CTpolCTBO reHepaTopa MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomsi u onvimoi:

COopxka 371eKTpoMarHuTa 1 UCTIbITAHUE ero JeHCTBUA. Xapakmepucmuxa
OCHOBHBIX U008 0esIMEIbHOCMU Y4eHUKA (HA YPOBHEe YYeOHbIX 0eltiCMEUlL):

OKCIEPUMEHTAILHO M3Yy4aTh SIBJICHUSI MAarHUTHOTO B3aWMMOJEUCTBUA Tei. M3yuath
SABJICHUS HAMarHWYMBaHWs BellecTBa. MccienoBarh NEMCTBUE 3JIEKTPUYECKOTO TOKAa B
MpsSIMOM TPOBOJHUKE HAa MAarHUTHYIO cTpeiky. OOHapyXuBaTh JEWCTBHE MAarHUTHOIO
MoJisi Ha TPOBOJHUK ¢ TOKOM. OOHapyXMBaTh MarHUTHOE B3aHMMOJICWCTBHE TOKOB.
N3yyaTe npuHUKN IEUCTBUS SJIEKTPOABUTATEIIS.

JJIeKTPOMATHUTHBIE KOJIe0AHUA U BOJIHBI.

DneKTpOMarHUTHHIE KOJeOaHus. DIEKTPOMarHuTHEIE BOJHBL. Brinsaue
AJIEKTPOMArHUTHBIX U3TyYCHUHN Ha )KUBBIC OPTaHU3MBI.

[TpuHIMTIBI paIUOCBSI3U U TEJIEBUACHUS.

CBer — snekTpoMarHuTHas BosHa. [IpsiMonuHeliHoe pacipoCTpaHEHHUE CBETA.
OtpaxeHnue u npenomieHue ceeta. [lnockoe 3epkano. JInH3bl. POKYCHOE pacCTOSTHUE U
onTHYecKas cuia JInH3bl. OnTuyeckue npuodopsl. Jucnepcus ceera. Jemoncmpayuu:

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

[Tpunuun aeiicTBUs MUKpO(OHA U TPOMKOTOBOPHUTESL.

[TpuHIMIIBI paTHOCBSA3H.

[IpssmonuHEiHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Ipenomiienue cBera.

Xon iydeit B cobuparomieil mun3e. X0 Iydeid B
pacceuBatoniei aun3e. [lonydyenne n3oopaxeHuii
MOMOILIBIO JIUH3. JlabopamopHbvie pabomvl U Onbimwi:

N3mepenne pokycHOTro paccTostHus coOupatouieit tun3el. [lonyyenue
M300paXeHHI ¢ MOMOIIBIO COOUPAIOILEH JTUH3bL. Xapakmepucmuka OCHOBHbIX U008
0esimelbHOCMU Y4eHUKA (Ha YpoeHe YueOHbIX 0eiUcmeull):

OKCINEpUMEHTANIbHO H3y4aTh SIBJICHUE AJIEKTPOMAarHUTHOM WHAYKUuuH. [lomydarts
MEPEMEHHBIN TOK BpAIllCHUEM KATYIIKHM B MArHUTHOM MOJI€. DKCIEPUMEHTAIBLHO U3y4YaTh



ABJICHUE OTpa)keHus cBeTa. MccnenoBaTh cBOWCTBAa M300pakeHUs B 3epkaie. M3mepsars
¢doxycHOe paccrosiHuEe coOuparomeid auH3bl. llomyuyaTh u300pa)xKeHHEe C IOMOIIBIO
cobuparoteit muH3bl. HabmoaaTh siBleHrne AUCTIEPCHH CBETA.

Buinyckuux nayuumes:

1) pacrno3HaBaTh IEKTPOMArHUTHBIE SIBJICHUS U OOBSICHATH Ha OCHOBE
MMEIOIINXCSl 3HAHUH OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI POTEKAHMSI STUX SBJICHUM:
AJIEKTpU3aLUA TEN, B3aUMOJCICTBHE 3aps10B, HArPEBAHNUE IPOBOJAHUKA C TOKOM,
B3aUMOJEMCTBUE MAarHUTOB, 3JIEKTPOMArHUTHASI UHIYKIUS, IEHCTBUE MArHUTHOTO IOJIS
Ha IIPOBOJHUK C TOKOM, MPSIMOJIMHEHHOE paclpOCTPAHEHNUE CBETA, OTPAKEHHUE U
IIPEJIOMJICHUE CBETA, JUCIIEPCUS CBETA,

2) ONMUCBHIBATh HW3YYEHHBICE CBOMCTBA TEJI M DJIECKTPOMATHUTHBIE SIBJICHMUS,
UCHOJNB3YSl (PU3NYECKUE BEIMYMHBL: 3JEKTPUUYECKUN 3apsijl, CUiIa TOKA, DJEKTPUUECKOE
HAIIpSDKEHUE, DJIEKTPUYECKOE CONPOTHUBIICHUE, YIEIBHOE CONPOTUBICHUE BEIIECTBA,
paboTa TOKa, MOIIHOCTh TOKa, (POKYCHOE pPacCTOSIHME U ONTHYECKas CHUJIAa JMH3BL, MpPU
ONHCAaHUU TMPaBUWIbHO TPAaKTOBAaThb (U3UYECKUN CMBICI MCIIOJNb3YyEMbIX BEIMYUH, HUX
0003HAaUYECHUA U EIUHUIBI M3MEPEHUS; YyKa3blBaThb (POPMYJIbI, CBS3bIBAIOIIME JTAHHYIO
(U3UYECKYIO BEIUYHMHY C APYTUMH BEIUYUHAMY;

3) aHAJIM3UPOBATh CBOWCTBA TEJ, AJIEKTPOMATHUTHBIE SIBJICHHUS U IPOLECCHI,
UCIOJIB3YSl (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHEHMs JIEKTPUUECKOro 3apsijaa, 3akoH Oma
JUISL yJacTKa Lemnu, 3akoH Jxoyns—IJIeHna, 3aKkoH NpSMOJUHEHHOTO PAaCIpOCTPAHECHHUS
CBETa, 3aKOH OTPAKECHHs CBETAa, 3aKOH NPEJOMIICHHMS CBETa; IPH 3TOM PpPa3IHYaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA

€ro MaTeMaTUYECKOE BBIPAKEHNUE;
pemaTh 3aJa4M, UCHOJb3ysl (PU3NUYECKUE 3aKOHBI (3akoH OMa asisl yyacTka
uenu, 3akoH Jxoyns—IJleHna, 3aK0H NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOH
OTpa)KE€HUs CBETA, 3aKOH MPEJIOMIICHHUS CBETA)
dbopmyIibl, CBA3BIBAONINE (PU3MUECKHE BETUYUHBI (CHJIa TOKA, DJIEKTPUUYECKOE
HaIPSDKEHUE, BJIEKTPUYECKOE CONPOTUBIIEHUE, YIEIbHOE CONPOTUBICHUE BEIIECTBA,
paboTa TOKa, MOIIHOCTh TOKa, (POKYCHOE pACCTOSIHUE W ONTHYECKas cuja JIMH3BI,
dbopMynbl  pacuéra BJIEKTPUYECKOrO COMPOTUBICHHUS TMpPH  IOCIEJOBATEILHOM U
napajulelbHOM COEJUHEHUM TPOBOJHUKOB); Ha OCHOBE aHalu3a YCJIOBUSA 3aJauu
BBIJICNSTh (DU3UYECKHE BEIMUYMHBI U (OPMYJIbl, HEOOXOAUMBbIE sl €€ pelieHus, U
MPOBOAUTH PACUYETHI.
Buvinycknuk nonyyum 603mMo#CHOCMb HAYYUMBCAL!

4) UCIIOJIh30BaTh 3HAHUS 00 JJICKTPOMArHUTHBIX SIBICHHSIX B IOBCEIHEBHOMN
KU3HU JJ1s1 o0ecrieueHus: 6€30MacHOCTH TPU 00pallleHUH ¢ MpudopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, MJII COXPaHEHUS 370pOBbSi W COONIOJEHUS HOPM HSKOJOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIE;

5) MPUBOUTH MIPUMEPHI TPAKTUUECKOTO MCIIOIb30BaHUs (PU3NUESCKUX 3HAHUM O
AJIEKTPOMArHUTHBIX SIBJICHUSX;

6) pa3MyaTh TPAHUIBl TMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, ITOHUMATH
BceoOnMi Xapakrep (yHIAaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHMs DJICKTPUYECKOTO
3apsijia) 1 OrPaHUYEHHOCTh MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMa il ydacTka
nenu, 3akoH JLxoyns—IJlenna u ap.);



7) npuéMaM TMOCTpOeHUs (U3MUEeCKUX Mojenel, moucka M (HOPMYIUPOBKU
JIOKa3aTEIbCTB  BBIABUHYTBIX THUIIOTE3 M TEOPETUYECKUX BHIBOJJOB HAa OCHOBE
AMITUPUYECKH YCTAHOBIEHHBIX (DAKTOB;

HaXOAWTh aJEKBATHYIO TNPEIIOKEHHON 3amade (U3HUECKYI0 MOJETb,
pazpemiath MpodieMy Ha OCHOBE UMEIOIIMXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBICHUAX C
WCIIOJIb30BAHUEM MAaTeMaTHUYECKOro amnmapara M OLEHUBAaTh PEaIbHOCTh IOJYYEHHOIO
3HaYCHUS (PU3NYECKON BETUUNHBI.
KBaHTOBbBIC IBJICHUS.

Crpoenue artoma. Ilmanerapnas Mopens aroma. KBaHToBblE mocTynatel bopa.
Jluneityateie cekTpel. AToMHOE sSApo. CocTaB aToMHOTO sipa. Sneprsie cuibl. Jledekr
Macc. DHEPrusl CBSI3M aTOMHBIX siaep. PaanoakTHBHOCTh. METONBI PETUCTPALIMH SIACPHBIX
n3ny4yeHui. Snepusie peakuuu. AnepHsiid peaktop. TepmMo-saaepHbIe peaKIuu.

BinsiHue paavOakTUBHBIX M3JIYYEHUM HA JKUBBIE OPraHU3MbL. JKOJIOTUYECKHUE
Mpo0JIEMBbI, BOSHUKAIOIIKE MTPU UCIOJIb30BAHUN aTOMHBIX 3JIEKTPOCTAHIIHI.

Jlemoncmpayuu:

Hab6monenue TpekoB anbda-uacTuil B kamepe Bunbcona. Y cTpoilcTBO 1 mpuHIUI
JEUCTBUS CYETUMKA HOHU3UPYIOIIMX YaCTHII.

Jlozumerp.

Xapakmepucmuxa 0CHOBHBIX 8UO08 0esIMeNbHOCMU YUeHUKA (Ha yposHe
VUeOHbIX Oeticmeull):

HaGnronate nuHeiuarbie cnekTpsl u3nydeHus. HaGmogaTs Tpeku anbda-dyacTuil B
kamepe Buibcona. Beruncnsate nedexT Macc U SHEpruio cBsizu atToMoB. Haxonuth nmepuos
nojiypacnaja  paguoOakTUBHOro  3jneMmeHta.  OOcyxnaarb  mpoOjemMbl  BIUSHUS
PaaOaKTUBHBIX U3JTyUYCHUI Ha KUBbIE OPTaHU3MBI.

Buinycknuk nayyumces:

4) paciio3HaBaTb KBAHTOBBLIC ABJICHHUSA U OOBSACHATL Ha OCHOBE HNMCIOIIINXCA
3HAHUM OCHOBHBLIC CBOMCTBA HJIM YCIIOBUS MPOTCKAHUA O3THX SIBJICHUM: €CTECTBEHHAS M
HCKYCCTBCHHAA paIHOAKTHBHOCTb, BOSBHUKHOBCHHUC JIMHEHYATOTO CIICKTpa U3JIYUYCHUS,

5) ONKCHIBATh HM3yYCHHBbIC KBAHTOBBIC SIBIICHUSA, WCIOIB3ysS (DH3NUECKHEC
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJTHHA BOJIHBI M YacTOTa CBETa, MEPHO]
noJiypacraja; mpy ONMMCAHUN MPABUIBLHO TPAKTOBATh (PU3NYCCKUN CMBICI MCIIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAYCHUS U CIAMHHUIIBI M3MEPEHHUS; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (HU3UYECKYI0 BEIUYMHY C JPYTMMH BEJIUYHMHAMH, BBIUUCISATH 3HAYCHUE
(hU3NIECKOM BEITUYMHBI,

6) AHAJIM3UPOBATbL KBAHTOBLIC SBJICHUS, HCIIOJb3Ys (1)I/IBI/IIICCKI/IC 3aKOHBI H
IMOCTYJIaThl: 3aKOH COXPAaHCHHA OHCPIUH, 3dKOH COXPAHCHHUA IJJICKTPUYCCKOI'O 3apsaaa,
3daKOH COXpaHCHHUA MACCOBOI'0 4MClida, 3AKOHOMCPHOCTH H3JIYUYCHHA U IIOTJIOIICHUA CBCTA
aTOMOM,

pas3in4daTb OCHOBHBLIC IIPU3HAKHU rmaHeTapHoﬁ MOJACIN aTOMaA, HYKHOHHOﬁ
MOACIN aTOMHOI'O Apa.



Conepxkanue Kypca puszuku 7- 9 Kjiaccon

Du3uka v puznyecKue MeToabl U3yUYeHHs IPUPOAbI

®duzuka — Hayka o mupupone. HaOmionenue u omnucanue (GU3NYECKUX SBICHHIM.
N3mepenne ¢uznueckux BenudyuH. MexayHapolaHas cucTema eauHull. HaydHblii MeTon
no3Hanus. Hayka u TexHuka.

Jlemoncmpayuu.

HaGnronenust pusnyeckux sBIICHUIA: CBOOOTHOTO MAJACHUS TEN, KOJICOAaHUN MAasTHHKA,
NPUTSDKEHUS CTAIBHOTO IIapa MarHUTOM, CBEYEHHUSI HUTH JJIEKTPUUYECKON JIAMITBI.

JlabopamopHvie pabombl u onvimol

OnpeneneHre UEHbI IeIEHUS NIKaJIbl U3MEPUTEIBHOTO TproOopa.

Xapakxmepucmuka OCHOBHbIX 6U008 OeamelbHOCmU Y4YeHUKa (Ha YpoeHe YYeOHbIX
Oeticmauii):

Ha6nrogate u onuceiBaTh (DU3MYECKUE SBJICHMS, BBICKA3bIBATH MPEINOIOKEHUS —
TUIIOTE3bl, U3MEPATh PACCTOSAHUSA W TPOMEKYTKH BPEMEHH, ONPEACIATH LEHY JCICHUS
HIKaJIbl Tproopa.

MexaHu4ecKkue siBJICHUSA.

Kunematuka

Mexannueckoe nBmxeHue. Tpaekropus. [lyte — ckamsipras BennunHa. CKOPOCTh —
BEKTOpHAs BeJIWYMHA. MOAyllb BEKTOpa CKOPOCTH. PaBHOMEpHOE MNPSIMOIMHEWHOE
nBikeHre. OTHOCUTENBHOCTh MEXaHMUYECKOTO JBIKEHUsA. ['paduku 3aBUCUMOCTH MYTH U
MOJTIyJISI CKOPOCTH OT BPEMEHU JBUKEHHUS.

YckopeHne — BEKTOpHas BEIMYMHA. PaBHOYCKOpEHHOE NPSMOJHUHENHOE IBHXKEHUE.
I'paduku 3aBUCUMOCTH MYTU U MOJIYJIS CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJUHEUHOTO
IBWKEHHUSI OT BpPEMEHHM JIBUKCHMS. PaBHOMEpHOE JIBUKEHHE 1O OKPY>KHOCTH.
[{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

Jlemoucmpayuu.

PaBHOMEpPHOE ITPAMOJIMHENHOE IBUKEHHUE.

CB0oOOHOE MTaZICHHUE TEJl.

PaBHOYCKOpPEHHOE NPSIMOIMHENHOE IBUKECHUE.

PaBHOMEpHOE NBMXKEHHE IO OKPYKHOCTH.

Jlabopamopuvie pabomol u onvimul:

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Xapakmepucmuka OCHOBHBIX BUO08 OesIMENbHOCMU Y4eHUKA (Ha Ypo8He Y4eOHbiX
Oeticmauii):

PaccunthiBaTh MyTh U CKOPOCTH TE€JA MPU PABHOMEPHOM MPSIMOJMHEHNHOM JIBUKCHUHU.
[IpeacTaBnsiTh pe3yabTaThl W3MEPEHWNW W BBIYUCICHHN B BHUIE TAaOMUI] U Tpadukos.
Onpenensate MyTh, NPOMACHHBIA 3a JAHHBIM MPOMEXKYTOK BPEMEHU, U CKOPOCTh TEa IO
rpaduKy 3aBUCUMOCTH TyTH PaBHOMEPHOTO JBIKEHUS OT BPEMEHH. PacCUMThIBaTh MyTh H
CKOPOCTh TNPU PABHOYCKOPEHHOM TMPSIMOJMHEWMHOM ABWXKEHUU Tesa. Onpeaensitb MyTh U
YCKOpEHHE JBWXEHUS Tejla 1Mo rpaduKy 3aBUCUMOCTH CKOPOCTU PaBHOYCKOPEHHOTO
MPAMOJIMHEWHOTO

JIlunamuka

Nnepuus. UaeptHocTe Ten. IlepBbii 3akoH HetoTona. B3aumonencreue ten. Macca —
cKkayisipHasi BenmuuHa. [ImoTHOCT BemiecTBa. Cuiia — BEKTOpHasi BelnMunHa. BTOpoii 3akoH
Herorona. Tperuii 3akoH HproToHa. J[BUKEHUE U CHUIIBL.



Cuna ynpyroctu. Cuna tpenus. Cumna TsKeCTH. 3aKOH BCEMUPHOTO TAroteHus. LleHTp
TSKECTH.

JlaBnenue. AtmocdepHoe naBiaeHue. 3akoH [lackans. 3akoH Apxumena.

VYcnoBue miaBaHus T€. Y CIOBUSL PABHOBECUS TBEPJIOTO TENA.

Jlemoncmpayuu:

—CpaBHeHHE MacC TeJl ¢ TOMOIIBIO PABHOIIEUUX BECOB.

—MW3Mepenue cuibl 1o iepopmMaluu npy>KuHbI.

—Tperuii 3akoH HeroToHa.

—CBOIICTBA CHUJIBI TPEHUSI.

—bapowmerp.

—OmnsIT ¢ mapom ITackans.

—I ' napaBnnueckuii rmpecc.

—OmnBITHI C BeAEpKOM ApxXuMena.

Jlabopamopuvie pabomsi u onvimol:

—H3mepenune Maccsl Tena.

—MHW3mepenune oObeMa Tena.

—H/3mMepenue MI0THOCTH TBEPAOro Tena.

—I'pagyupoBanue Npy>KMUHbI 1 U3MEPEHHUE CUJT TUHAMOMETPOM.

— MHccnenoBanue 3aBUCUMOCTH YJJIMHEHUSI CTAIbHOW NPYXKUHBI OT TMPHUIIOKEHHOU
CHUJIBI.

— HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TPEHHUS CKOJBXKEHHUS OT  IUIOIIAAH
CONIPUKOCHOBEHMS TEJ U CHJIbl HOPMAJILHOTO JIaBJICHHUS.

—HWccnenoBanne yciaoBUM PaBHOBECHS phlUara.

—HW3mepenne apxumMe0BON CUJIBL.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esAMeNbHOCMU YY4eHUKA (Ha ypoGHe YueOHbIX
oelicmeuii):

N3mepsaTh maccy Tena, U3MEpsTh MJIOTHOCTh BELIECTBA. BBIUMCISATL yCKOpEHUE Tena,
CWIbl, JCHUCTBYIOIIEM Ha TEJI0, WIM MacChl HAa OCHOBE BTOpOro 3akoHa HeroToHAa.
UccnenoBarh 3aBUCUMOCTh YIJIMHEHHUS CTaJIbHOM MPYXUHBI OT TPHUIOKEHHOM CHIIBIL.
HccnenoBars 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHUS OT IJIOIIAAN COIMTPUKOCHOBEHUS TEN U
CUJIbI HOPMAJIBHOTO JaBjieHus. VI3MepaTh CUIIbl B3aUMOJICUCTBUA IBYX TeJl. Beiuucnars cuny
BCEMUPHOTO TAroTeHUda. VcciemnoBaTh yCIOBHUSI PaBHOBECHUSI phluara. JKCIEPUMEHTAIbHO
HaXOJUTh LEHTP TSKECTHU IUIOocKoro Tena. OOHapyKUBaTh CYIIECTBOBaHUE aTMOC(HEPHOTO
naBneHusi. OOBSICHATH MPUYMHBI TUIaBaHUs Tell. M3Mmepsats cuiry Apxumena.

3aKOHBI COXpaHEHHS UMITYJIbCA U MEXaHMYEeCKOH IHEPIrUM.

Mexanuvyeckue KoJIeO0aHNs U BOJHBI.

Nmnynbce. 3akoH coxXpaHeHHUsI UMITyJIbca. PeakTUBHOE JBUIKEHHUE.

Kunernueckass »sHeprus. Pabota. IloTtennumanbHas »Heprus. MoOUIHOCTh. 3aKoH
coxpaHeHusi MexaHuueckou nsHepruu. IIpocteie Mexanusmbl. KoadduimeHT moe3Horo
nevictBus (KI1J]). Bo3oOHOBIsIEMbIE HCTOYHUKY YHEPTHUU.

Mexanudeckue koiebanus. Pezonanc. Mexanndyeckue BOJHBI. 3BYK.

Hcnonb3oBanne KojaeOaHU B TEXHUKE.

Jlemoncmpayuu:

[IpocTeie MEXaHU3MBI.

Habmronenue kosebanuii Tem.

HaGnroneHue MmexaHMuecKuX BOJIH.



NBIKEHUS Tela OT BpeMEHH. HaxoauTh LEHTPOCTPEMUTENBHOE YCKOPEHHE IpHU
JIBWKEHUU TeNa MO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIKO CKOPOCTBIO.

Jlabopamopuwvie pabomsi u onvimoi:

N3amepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3ydenne konebaHuii MasTHUKA.

Xapakxmepucmuka OCHOBHbIX 8UO008 0eAmeNbHOCMU YYeHUKA (Ha YPO8He Y4eOHbIX
Oeticmeuii):

[IprMeHATh 3aKOH COXpAaHEHWs MMITYJIbCA ISl pacyeTa pe3yJIbTaTOB B3aMMOJECUCTBUSA
Ten. M3mepsite pa®oTy cuiibl. BBUHUCHATE KUHETUYECKYIO SHEPTUI0 Teja. BBIYuCIATH
SHEPTUI0 YyNpyrou aedopmaii NpyKUHbI. BBUUCIATH MOTEHUMAIBHYIO SHEPTHUIO Tela,
noaHsAToro Haj 3emieid. [IpUMEHSTh 3aKOH COXPAaHEHHs] MEXaHWYECKOM SHEpPruu s
pacyera NOTEHUMAJIBbHOM M KMHETHYECKOM 3Hepruu Ttena. M3Mmepsars MomHocTh. M3mepsaTs
KITJI naknonnoit miuockoctu. Beraucnsats KIIJ[ mpoctbix MexaHu3mMoB. OOBICHATH NpOIEce
KoJebaHuii MadTHuKa. MccneaoBaTh 3aBUCMMOCTh MEpUOJa KOJIEOAHWH MasiTHUKA OT €ro
JUTMHBI U aMIUTUTYAbl KOJIEOaHHWI. BEIYUCIATE JIMHY BOJIHBI U CKOPOCTh PACHpPOCTPAHECHUS
3BYKOBBIX BOJIH.

CrtpoeHnne u CBOMCTBA BelleCTBA

Crpoenne BemecTBa. ONBITHI, JOKA3bIBAIOIIAE aTOMHOE CTPOCHHUE BEIIECTBA. 1 e€IIoBOe
JIBWKEHUE M B3aUMOJCHCTBHE 4YAaCTHI] BEIIECTBA. ATrperaTHble COCTOSHMS BEIIECTBA.
CBolicTBa ra30B, KUJIKOCTEN U TBEPABIX TEIL.

Jlemoncmpayuu:

Huddy3us B pacTBopax u razax, B BOJ€.

Mojenb Xa0TU4ECKOr0 ABUKEHUSI MOJIEKYJ B rase.

Mopens OpOyHOBCKOTO JABHIKCHHS.

CuenyieHue TBEPbIX TEIL.

JleMOHCTpauust ~ MOJENed  CTPOEHUS  KPUCTAUIMYECKUX  TelL
JleMOHCTpauust  paclIUpEeHUss  TBEPAOrO  Tela [pPU  HArPEBAHUM.
Jlabopamophvie pabomwi u onvimol:

N3mepenune pazMepoB MajbIX TEN.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esAMeNbHOCMU YY4eHUKA (Ha ypoGHe YueOHbIX
oelicmeuii):

HaGnronate u 00bsicHATH siBneHue AUQGy3un. BEIMOIHATH ONBITH IO OOHAPYKEHHUIO
JEUCTBUA CHJI MOJIEKYJSIpHOTO TpUTsDKeHUs. OOBSICHATH CBOMCTBAa Ta3oB, >KHIKOCTEH H
TBEPJBIX TEJI HA OCHOBE ATOMHOW TEOPUHU CTPOEHUS BELIECTBA.

TennoBble ABJICHUS

TemnoBoe paBHoBecue. Temneparypa. Buytpennsis sneprusi. Pabora u temionepenaya.
Buaer temonepenaun. KosmuectBo termmotel. Mcemapenne u koHuaeHcanus. Kurnenwe.
Brnaxnocts Bo3ayxa. I[lmaBneHue W KpHCTauiM3alus. 3aKOH COXPAHEHUsS DHEPIUM B
TEIUIOBBIX IPOLIECCaX.

[IpeoOpazoBanms sHEpPTrUM B TeII0BbIX MammmHaX. KIT/[ TermoBoit ManiuHEL.

DKOJIOTUYECKHE MPOOIEMBI TETUIODHEPTETUKH.

Jlemoncmpayuu:

[TpuHLMIT TENCTBUSI TEPMOMETPA.

TerIonpoBOIHOCTh PA3JIMYHBIX MATEPUATIOB.

KonBekus B )KUIKOCTSAX U Ta3ax.

Tennonepenaya myTeM U3Iy4EHHUS.



SBnenue ncnapeHus.

HabGnronenue koHAeHcalMy NapoB BOJbI HA CTAKAHE CO JIbIOM.

Jlabopamophwvie pabomsi u onvlmoi:

N3yuenue siBieHUs TEMJI000MEHA IPU CMEIIMBAHUY XOJIOJHOU U ropsiueid BOBI.

Hccnenosanue npoiecca UCIIapeHus.

N3mepenne BIa)XHOCTH BO3yXa.

Xapakmepucmuxka OCHOBHbLIX BUO08 OeAMeNbHOCMU Y4YeHUKa (Ha ypoeHe Y4yeOHbLX
Oeticmeuii):

HabGmonate m3MeHeHHE BHYTPEHHEW HHEpPrHH Teja MpH Terwionepenade u padoTe
BHeIHUX cuil. MccnenoBaTh siBJeHUE TEIJI000MEHA MpU CMEUIMBAHUU XOJOJIHON U ropsyei
BOAbl. BBIUKCIATH KOJIMYECTBO TEIUIOTHI U YACIBHYH) TEIUIOEMKOCTh BEIIECTBA IIPH
teronepenadye. HaOmionate W3MEHEHUsT BHYTPEHHEH OJHEPruuM BOJABI B  pe3yJbTaTe
ycrapeHus. BeIUHCIATh KOJUYECTBA TEILUIOTHI B IPOLIECCAX TEIUIONEPENAYN NPH IJIaBICHUU
Y KPUCTAJTU3ALMH, UCIAPEHUHN U KOHACHCALMH. BBIYUCIISAT yAEIbHYIO TEIUIOTY TUIaBICHUS
U napooOpa3oBaHMsl BellecTBa. M3MepsaTs BiaxxHOCTh Bo3ayxa. OOCYXIaTh IKOJIOTUYECKUE
MOCJIEACTBUAS ~ NMPUMEHEHUS  JIBUTATEeNel  BHYTPEHHErO0  CrOpaHus, TEIUIOBBIX H
TUAPO3IIEKTPOCTAaHIU .

[ JJleKTpHYecKHe sBJICHUs

DIIeKTpU3aLMs TeJ. DICKTPUUECKUN 3apsia. JIBa BHAA 3IEKTPUYECKUX 3apsSa0B. 3AKOH
COXpPaHEHMS DJIEKTPUYECKOro 3apsaa. Jnekrpuyeckoe mnone. Hampspkenue. Konmencarop.
DHEprus 3JIEKTPUIECKOTO MOJIS.

[TocTostHHBIA 2nekTpudyeckuid TOK. Cwia Toka. OJEKTPUYECKOE COIPOTHUBIICHHE.
DJIeKTpUYeCcKoe HanpspkeHue. [IpoBOAHUKH, TUAIIEKTPUKHA U TOJIYIIPOBOAHUKH. 3aKoH Oma
JUISL ydacTKa DJIEKTpUYecKod Ienu. PaboTa ¥ MOIIHOCTh 3JEKTPUUECKOTO TOKA. 3aKOH
Jlxoyns-Jlenna. [TpaBuna 6e30macHOCTH TPU pabOTE ¢ UCTOYHUKAMU IJIEKTPHUUECKOTO TOKA.

Jlemoncmpayuu:

DJIeKTpU3aIus Tell.

JIBa poJa 3JIEKTPUYECKHUX 3apsI0B.

Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.

[IpoBOHUKM ¥ U30JATOPHI.

DJIIEKTpOCTaTUYECKAs] HHAYKIHS.

W cTOYHMKM TOCTOSIHHOTO TOKA.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenne HanpsyKeHNs BOJIbTMETPOM.

Jlabopamopnvie pabomvul u onvimul:

OnbIThI 10 HAOTIOACHUIO SJIEKTPU3AIMH TEJ MPU CONTPUKOCHOBEHUHU.

N3mepeHne CUITbl 3JIEKTPUIECKOTO TOKA.

N3mepeHne 3JeKTpUYECKOTO HAITPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA B TPOBOJIHUKE OT HAIPSHKEHUS.

N3mepenue 3eKTpUYecKOro COMpOTUBIECHUS! TPOBOJHUKA.

N3yuenune nociieqoBaTeIbHOTO COSUHEHUS TPOBOJHUKOB.

N3yuenune napajijiebHOr0 COEUHEHUS TPOBOIHUKOB.

N3mepenre MOLTHOCTH 3JIEKTPUUYECKOTO TOKA.

Xapakxmepucmuka OCHOBHbIX 6U008 OeamelbHOCmU Y4eHUKd (Ha YpoeHe YYyeOHbIX
Oeticmeuii):

HaGnronaTh siBA€HUS 3JEKTPU3ALMKU TE MPU CONMPUKOCHOBEHUU. OOBSICHATH SIBICHUS



AJIEKTPU3ALUMUA TEJI M B3aUMOJICWCTBHS JIIEKTPUUECKHX 3apsaoB. MccienoBarh IEUCTBHS
AIEKTPUUECKOr0 MOJIA Ha Tela U3 MPOBOAHUKOB NUAIEKTPUKOB. CoOHUpaATh IEKTPUUECKYIO
uenb. M3MepATh Cuily TOKa B DJIIEKTPUYECKOW LENH, HAINPSIKEHUE HA YYacTKe LENH,
AJIEKTPUYECKOE COmpoTuBieHue. MccienoBaTte 3aBUCUMOCTh CUIJIBI TOKA B MPOBOJHUKE OT
HANpsDKEHUST Ha ero KoHIax. M3MepsTh paboTy M MOUIHOCTh TOKa AJIEKTPUUECKOW IIETH.
OOBSICHATH SABJICHUS HATPEBAHMSI POBOTHUKOB DJICKTPUUECKUM TOKOM. 3HATH M BBITIOTHATH
npaBuia 6€30MacHOCTH IPH paboTe ¢ UCTOYHUKAMU TOKa.

MarHuTHbI€E SIBJIEHUSA

[ToctostHHbIE MarHuThl. B3anmoaencTBre MaraiuToB. MarHutHoe nouie.

MaruuTtHoe nosue Toka. JleicTBre MarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

DIIEKTPOJIBUTATEIb IOCTOSHHOTO TOKA.

DneKTpOMarHuTHAs HHAYKIH. DiekTporeHeparop. Tpanchopmatop.

Jlemoncmpayuu.

OmneiT Dpcrena.

MarsuTHoe 1oJje Toka.

JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

Y CTpOUCTBO 3JIEKTPOABUATATEIS.

DJIEKTpOMarHuTHasl MHYyKIIHSL.

Y CTpOUCTBO reHepaTopa MOCTOSIHHOTO TOKA.

Jlabopamophwvie pabomsi u onvimoi:

COopka »dJeKTpOMarHuTa W WCHOBITAHWE €ro JeWUcTBus. Xapaxmepucmuxa
OCHOBHBIX U008 0esIMENbHOCMU YUeHUKA (Ha Ypo8He YueOHbIX Oelticmeull):

OKCIEpUMEHTAIBHO W3Yy4YaTh SBJICHHS MAarHMUTHOTO B3aWMOJEWUCTBUS Ten. M3ywaThb
SBJICHWS HAaMarHW4YMBaHUs BellecTBa. lcciaenoBarh AEHCTBUE SIEKTPUUYECKOTO TOKA B
MPSIMOM TPOBOJIHUKE Ha MarHUTHYIO cTpeniky. OOHapy»XuBaTh JEWCTBUE MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM. OOHapyXMBaTh MAarHMTHOE B3aUMOJEWCTBHE TOKOB. M3ydarth
MIPUHLININ I€UCTBUS SJEKTPOIBUTATEIIA.

JJIEeKTPOMATHUTHBIE KOJIe0AHUA U BOJIHBI.

DJIEKTPOMarHuTHHIE KOJIeOaHMsI. DJIEKTPOMarHuTHHIE BOJIHBI. Binusinue
ANEKTPOMArHUTHBIX HW3IYYEHHM Ha JKUBbIE OpraHu3Mmbl. [IpuHUMIBI paguocBsI3U U
TEJICBUJICHUSL.

CBeTr — »deKTpoMarHuTHas BojdHa. [IpsAMONIMHENHOE pacnHpoOCTpaHEHHE CBETA.
Otpaxenue u npenomieHue cBera. [lnockoe 3epkano. JIuu3el. DOKYyCHOE pacCTOSAHUE U
onTHYecKas cuia JuH3bl. OnTuueckue npuodopsl. Jucnepcus ceera. /Jemoncmpayuu.

CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

[Tpunuun aeiicTBus MUKpO(OHA U TPOMKOTOBOPHUTESL.

[IpuHUMIIBI paTHOCBSA3H.

[IpssmonuHeHOE pacipOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Ipenomiienue cpera.

Xon nyuyei B coOuparolieit JImH3e.

XoJ1 Tydel B pacCEUBAKOIIECH JIMH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.

Jlabopamopuvie pabomol u onvimul:

N3mepenne  ¢GokycHoro paccrosiHusi cobupatomieil  auH3bl.  [lomyuenue
M300paXeHUN C MOMOIIBIO COOMpArOIIeH JTUH3BL. Xapakmepucmuka OCHOBHbIX 8UO08



O0esimelbHOCMU YUeHUKA (Ha YPOBHe yueOHbIX 0eliCEuUlt):

OKCINEPUMEHTAIBHO H3y4aTh SBJICHHE D3JICKTPOMAarHUTHOM wuHAYKUuU. Ilomydarts
MEPEMEHHBIM TOK BpaIllEHHEM KATYIIKM B MarHUTHOM IOJie. DKCIEPUMEHTAIBHO H3y4aTh
ABJICHHE OTpakeHHs cBera. MccnemoBaTh CBOMCTBa M300pakeHHs B 3epkaie. M3mepsthb
doxycHoe paccTosHue coOuparomeld muH3bl. [lodydaTh H300pakeHHE C TMOMOIUIBIO
coOuparoieit auH3bl. HaOmtoaaTe siBieHne AUCIIEPCUM CBETA.

KBanToBbI€ IBJICHUS.

Crpoenune aroma. Ilmanerapnas Mozgens aroma. KBaHTOBbIE TmOCTyNatel bopa.
Jluneituateie criekTpbl. ATomHOE simpo. CoctaB aromHoro siapa. SAnepueie cuibl. JledekT
Macc. DHEprusi CBSI3M aTOMHBIX sifiep. PagnoakTMBHOCTh. METOJbI PEruCTpallK SIECPHBIX
3nydeHun. Anepubie peakuuu. AnepHbiid peakTop. TepMo-sSaepHbIE PEaKIHH.

BivsiHue pangMOakTUBHBIX M3JIYyYEHUH HA KUBBIE OpPraHU3Mbl. ODKOJOTUYECKHUE
1po0JIeMbl, BO3HUKAIOLIWE MPY UCTIOIB30BAHUU ATOMHBIX JJIEKTPOCTAHIUH.

Jlemoncmpayuu.

Hab6nronenue tpekoB anb(a-yactun B kKamepe BunbcoHa.

Y CTpOWCTBO ¥ MPUHIMIT IEUCTBUS CUETUNKA HOHU3UPYIOIIUX YACTHII.

Jozumerp.

Xapaxkmepucmuxa 0CHOBHbIX 8U008 0esIMeNbHOCU YUeHUKA (Ha YPOosHe yYeOHbIX
Oeticmeuii):

HaGnrogate nuHelyaThie cHEKTpel u3iydyeHus. HaOmropaTe Tpeku anb(a-yacTHl] B
kamepe Buibcona. Beruncnars nedext Macc v 3HEpruto cBsizu aTomMoB. HaxomuTs nepuon
noJtypacnajaa paguoakTUBHOTO aneMeHTa. O0CyX1aTh MpoOaeMbl BIUSHUS PaIMOAKTUBHBIX
M3JIyYEHUU HA )KUBBIC OPTaHU3MBI.



TemaTuueckoe mIaHupoBanue B 7— 9 kiaccax

OcHOBHOE cOofEpKaHne Bcero

7 xknacc | 8 knace |9 kimacc Paxtn
YECKH

dusuka U PU3NIECKUe METObI 3) - 2 7

W3YYCHUS TPUPOIBI

MexaHndecKkue sSIBICHUS 59 - 56 115

TermoBsie SBICHUS 4 24 - 28

DNeKTpUYEeCKUe U MarHUTHbIE - 25 25

SIBJICHUSI

DNEeKTpOMarHUTHbIE KOJIeOaHUs U - 6 21 27

BOJTHEI

CtpoeHre aToMa U aTOMHOTO sIpa - 5 15 20

CBETOBEIC SIBIICHHS - 8 -

CtpoeHue 1 2BOJIIOLINS BCEJICHHOM - - 8 8

Bcero 68 68 102 238




