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PabGouast nporpamma no ¢pusuke
7—9 kaaccbl

IHosicHuTEABLHAA 3AIIMCKA
Oowan xapakmepucmuka npozpammol

PabGouass mporpamma mno ¢Qusuke pa3paboTaHa Ha OCHOBE aBTOPCKOMU

nporpammbl oA pen. E.H. TuxonoBa PaGoume mporpammsl no ¢usuke. 7-9
knaccel/, M. Jlpoda, 2015r. ba3oBbiii ypoBeHb. M B COOTBETCTBHM C
HOPMaTHBHO-TIPABOBBIMH TOKYMEHTAMH:

®denepanbHblii TOCYJapCTBEHHBIN 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOTO
oOmrero oOpazoBaHus, yTBEPKIECHHBIN npukazoM MuHoOpHayku Poccun ot
17.12.2010 Ne 1897 (¢ wu3MeHeHUAMHU U gomoiaHeHHsMH oT 29.12.2014
Nel644, ot 31.12.2015 Nel577);

ITopsiiok opraHu3anu U OCYLIECTBIEHUS 00Pa30BATEIbHON J1E€ATEIbHOCTH
[0 OCHOBHBIM 00I11€00pa30BaTENbHBIM IIPOrpaMMaM - 00pa30BaTENIbHBIM
nporpaMmaM HaydajibHOIo OOIIEro, OCHOBHOI'O OOILIEro M CPEeJHEro OOIIEro
oOpa3oBaHus, YTBEpXKICHHBIM mpukasom MunHoOpHayku Poccum ot
30.08.2013 Ne1015;

@denepanbHblil MEPEYCHh YYEOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO
Opu  peanu3allid  HMMEIOIIMX  TOCYJApPCTBEHHYIO  aKKPEIUTalUIO
o0Opa3oBaTeIbHBIX NPOrPAMM HAUYaJBHOTO OOIIEr0, OCHOBHOTO OOIIETO,
cpeaHero odiero oOpa3oBaHWM, YTBEPXKJICHHBIM MpUKa3oM MUHOOpHAYKH
Poccun ot 31.03.2014 Ne 253 (B pen. IlpukazoB MwuHOOpHayku OT
08.06.2015 No576, ot 28.12.2015 Nel529, ot 26.01.2016 Ne38, ot
21.04.2016 Ned459, ot 29.12.2016 Nel677, or 08.06.2017 Ne535, or
20.06.2017 Ne581, ot 05.07.2017 Ne629);

denepanbHBIA MMEPEUCHh YUYSOHHKOB, PEKOMEHIYEMBIX K HCITOJIb30BaHUIO
Opyu  peaju3aliyd  HMCIONIUX  TOCYJAapCTBEHHYIO  aKKPEIHUTAIHIO
00pa3oBaTeIbHBIX MPOTPAaMM HAYIBHOTO OOINEro, OCHOBHOTO OOIIEro,
cpenHero oO1ero oOpa3oBaHWM, YTBEPKICHHBIN MpUKa3oM MuHUCTEpPCTBA
npocBemieHuss Poccuiickoit @eneparun ot 28.12.2018 Ne 345;

O6 opraHmzamuu 00pa30BATENBLHOTO TIpollecca B 00pa30BaTEIBHBIX
OpraHM3alusAX,  OCYIIECTBISIOMIMX  JIESTEIbHOCTh O  OCHOBHBIM
o0mreo0pazoBaTebHBIM MporpaMmaM, muchbMo MunoOpHayku Camapckoi
obmactu ot 29.05.2018 NeMO-16-09-01/535-TYV.

[ToctanoBnenne ot 29.12.2010 No 189 06 yrBepxkaenun CaulluH
2.4.2.2821-10 CaruTapHO-3MHIEMHOJIOTHIECKAE TPEOOBAHUS K YCIOBHUSIM H
opraHu3anuu 00ydeHus B 00111€00pa30BaATENbHBIX YUPEIKICHUSIX.



Oowan xapakmepucmuka yueoH020 npeomema

konapHBI Kypc (U3UMKH — CHUCTEMOOOPA3yIOUUH ISl €CTECTBEHHO-
HAy4YHBIX y4€OHBIX MPEIMETOB, MOCKOIBKY (PU3MUYECKUE 3aKOHBI JIe)KaT B OCHOBE
coJiep KaHus KypCOB XUMUU, OMOJIOTUH, Teorpauu 1 aCTPOHOMHUHU.

[Iporpamma no Qu3suke omnpenenseT Uead U3y4eHHs (PU3UKU B OCHOBHOM
IIKOJIe, COJAEpX aHUE TEeM Kypca, JaeT pachnpeiereHrue Y4eOHbIX YacoB IO
paszenam Kypca, IepedyeHb PeKOMEHAYEMbIX JEMOHCTPALIMOHHBIX AKCIIEPUMEHTOB
yUUTENs], ONMBITOB U J1a0OPaTOPHBIX PabOT, BBHINOJHAEMBIX YYaIlUMHCS, a TaKkKe
IUTAHUPYEMBbIE pe3yibTaThl 00ydeHus (hU3uKe.

Lenu u3zydyenust pU3MKM B OCHOBHOM IIKOJIE CIEAYIOIINE:

pa3BHUTHE UHTEPECOB U CIIOCOOHOCTEM, ydallluxcsi Ha OCHOBE Nepeaun UM

3HAHHMM U ONBITA MO3HABATEILHON U TBOPUYECKOU JEATEIBHOCTH;

NOHMMAaHHUE YYalllUMHCS CMbICJIa OCHOBHBIX HAYYHBIX MOHSATUH U 3aKOHOB

(bU3HMKHU, B3aUMOCBSI3U MEXIAY HUMU;

dbopMHUpOBaHUE Y YHAIIUXCS MTPEACTABICHUM O (PU3NUECKOM KapTUHE MUPA.

JlocTrkenue 3TUX 1eseil 00ecrneynBaeTcsl pelieHeM CIIeYIOINX 3a/1ay:

3HAKOMCTBO YyYallUXCS C METOJOM HAy4YyHOTO TMO3HaHUS M METOJaMH

UCCJIeIOBaHUS OOBEKTOB U SIBICHUIN NPUPOIBL;

OpUOOpEeTeHHe  yYalllUMHCS 3HAHUH O  MEXaHMYECKHX, TEIUIOBBIX,

AJIEKTPOMAarHUTHBIX M KBAHTOBBIX SIBJICHUSAX, (PU3MUYECKUX BEIMUYUHAX,

XapaKTepU3YIOIUX 3TU SBJICHMUS;

o (opMupOBaHUE y ydaluXcsd YMEHUN HaOI04aTh IPUPOJHbBIE SBICHUS
U BBIIOJHATH  ONBITHL, JlaOOpaTOpHbIE pabOTBl M HKCIEPUMEHTAJIbHbIE
UCCIICZIOBAHUSA C  HCIOJB30BAaHUEM H3MEPUTENbHBIX HPUOOPOB,  LIMPOKO
INPUMEHSAEMBIX B IPAKTHUUECKOH JKU3HH;

o OBJIQJICHUE YYallUMUCS TAaKUMU OOIEHAyYHbIMM TMOHSATUSAMHU, KaK
IOPUPOJHOE SIBJICHUE, SMIIMPUUYECKU YCTAHOBJIEHHBIN (akT, mpobiema, rumnotesa,
TEOPETUUECKUN BBIBOJI, PE3YJIbTAT SIKCIIEPUMEHTAILHON TPOBEPKH;

o NOHMMAHUE YYalIUMHUCS OTJIMYMM HAyyHbIX JaHHBIX OT He-
IPOBEPEHHON HH(OpPMAIMK, IIEHHOCTH HAyKU MJs YIAOBIETBOPEHHUS OBITOBBIX,
IIPOU3BOCTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEHN YETIOBEKA.

Mecmo npeomema 6 yueonom niame
B yue6noMm (oOpazoBarenbHoM) 1iane ['bOY COII c. IlectpaBka Ha
n3ydeHne (Gusmku B 7—~8 KilaccaX OCHOBHOHM IIIKOJBI OTBOAUT 2 dYaca B
HEJCN0 B TEYCHHE KaXJ0ro roja oOydeHwus, B 9 kiacce 3 yaca B HEJNEIIO,
BCETO 238 4acos.

JIuunocmmuvie, memanpeomemnule u npeomentvle pe3yibmamsl 0C60CHUA
cooepocanun Kypca puzuxku

JINYHOCTHBIMHU pe3yJabTaTAMU O00yueHHs (U3MKE B OCHOBHOI IIKOJIE
SIBJISIFOTCSL:



o c(OpPMHUPOBAHHOCTh MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHbBIX
Y TBOPYECKHUX CITOCOOHOCTEN yyalmuxcs;

o yOEXKIEHHOCTh B  BO3MOXXHOCTM T[O3HAHUS MPUPOABL, B  He-
00XOJIMMOCTH Pa3yMHOr0 UCIIOJIb30BAaHUS JTOCTHXKEHUM HAyKH W TEXHOJOTUM JJis
JanbHEHUILIEro pa3BUTHsI YEIOBEYECKOr0 OOIIECTBA, YBaXKEHUE K TBOPLIAM HAYKH U
TEXHHUKHU, OTHOIIEHHUE K (PU3UKE KAK IJIEMEHTY OOLIEYeIOBEYECKOM KYJIbTYPbI;

o CaMOCTOSATEIBbHOCTh B TPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX
YMEHHU;

o FOTOBHOCTh K BBIOOpPY JKM3HEHHOTO IIyTH B COOTBETCTBHHM C
COOCTBEHHBIMU UHTEPECAMU U BO3MOKHOCTSMH;

o MOTHBAIUsl 00pa30BaTeIbHON JNEATEIbHOCTH IIKOJbHUKOB Ha OCHOBE
JIMYHOCTHO OPUEHTUPOBAHHOIO ITOAX0/1A;

o (dbopMHUpOBaHUE IEHHOCTHBIX OTHOUIEHUH APYr K APYrY, YUUTEIIO,

aBTOpaM OTKPBITHHA U U300PETCHHM, pe3yIbTaTaM O0yUCHHS.
MeTanpeaMeTHBIMH pe3yJbTaTaMM 00y4YeHUsT (GU3HKE B OCHOBHOM IIIKOJIE
SIBJISTFOTCSI:

® OBJIQJICHHEC HaBbIKAMHU CaMOCTOSITEIBHOTO NMPUOOPETCHUS HOBBIX 3HAHUH,
opraHu3anuy y4eOHOH JCATCIBHOCTH, MTOCTAHOBKH IIEJICH, IIAaHWPOBAHMS,
CaMOKOHTPOJIS M OIIEHKH Pe3yJbTaTOB CBOCH JESITCIbHOCTH, YMCHUSIMH
IPEJIBUIETh BO3MOXKHBIE pPe3yJIbTaThl CBOUX JICHCTBHI;

® [IOHMMaHUE PA3IUYUN MEXKIy MUCXOAHBIMU (DaKTaMHU U TUIIOTE3aMHU JJIsi MX
OOBSCHEHUS, TEOPETUYECKUMU MOJEISIMU M PEAIbHBIMU OOBEKTaMH,
OBJIaJICHNE YHUBEPCAIbHBIMU YUYECOHBIMU JIEUCTBUSIMH Ha IPUMEPaxX TUIOTE3
JUIsE OOBSICHEHUSI W3BECTHBIX (PAKTOB U OKCIEPUMEHTAIBHOM MPOBEPKHU
BBIIBUTAEMbBIX THIIOTE3, Pa3paOOTKH TEOPETUYECKUX MOJENIel MpOIECCOB
WIN SIBJICHUM;

e (opmupoBaHue yMeHUU BOCIPUHUMATh, NEpepadaThiBaTh U MPEIbIBISATH
uHDopMalMi0 B  CJIOBECHOM, 0Opa3HOW, CHMBOJHMYECKOH Gdopmax,
aHANMM3UpPOBAaTh W  TepepadaThiBaTh MOJYyYEHHYIO HWHPOpMAIHIO B
COOTBETCTBHM C TIOCTABJICHHBIMU  3aJlayaMH, BBIJIETSATh OCHOBHOE
colepKaHWe TMPOYUTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHl Ha
MIOCTaBIICHHBIE BOTIPOCHI M M3JIaraTh €ro;

® MpPUOOpPETEHHE OIbITa CAMOCTOATEIBHOTO TIOMCKA, aHalu3a W OoTOopa
uHGOpPMAIIK C MCIOJb30BAaHUEM PA3IUYHBIX HMCTOYHUKOB M HOBBIX
WH(GOPMAIIMOHHBIX TEXHOJIOTHI JIJIsl PEIICHUS TIO3HABATEIIHHBIX 337124,

® pa3BHUTHE MOHOJIOTMYECKOW M TUAJOTUYECKON Peur, YMEHUS BbIPAKATh CBOU
MBICIIA U CIIOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, TIOHUMATh €r0 TOYKY
3peHus, MPU3HABATH MPABO APYTOro YeIOBeKa Ha MHOE MHCHHCE,

® OCBOCHHE MPHUEMOB JCUCTBUI B HECTAHMAPTHBIX CHUTYAIUSX, OBJAJCHUE
ABPUCTUYECCKUMHU METOJIaMH PEIICHUS TTPOOIeMm;

e (dopmupoBaHne ymeHui pabOTaTh B TPYIIIE C BHITOJIHCHHEM Pa3TUIHBIX
COIMANIBHBIX POJICH, TPEACTaBIsATh M OTCTaWBaTh CBOW B3TISABI U
yOeXKIeHUsI, BECTH JUCKYCCHIO.



OO0muMHu TpeIMeTHBIMH pe3yJbTaTaMH O0y4YeHUs (U3NKE B OCHOBHOM

IITKOJIC SIBJISTFOTCSI:
3HAHHS O TPHUPOJIC BAKHEHIMX (DU3UICCKUX SBICHUN OKPYKAIOIIETO MUpa U
MOHMMaHUE CMBICNIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b M3YUYCHHBIX
SIBJICHUI;
YMEHHUS TT0JTh30BaThCS METOIaMH HAYYHOT'O MCCIICIOBAHUS SBJICHUHN MPUPOIHI,
NPOBOAUTL HAOIOECHUS, IUIAHUPOBATh W  BBHINOJHATH OKCIICPUMCHTHI,
00pabaThIBaTh Pe3yJbTaThl U3MEPECHUM, TIPEACTABIIATh PE3yIbTaThl H3MEPCHUM
C moMoIbio Tabnui, rpaguxkoB u (opmyn, oOHapyk UBaTh 3aBUCUMOCTH
MEXITy (PU3NYCCKUMU BEIIMUYMHAMHU, OOBICHATH TMOJYYCHHBIC pPE3yIbTaThl U
JIeNaTh BBIBOJIbI, OIICHUBATh TPAHUIIBI IIOTPEITHOCTEH pe3yIbTaTOB U3MEPCHHUIA,
YMCHHS TPUMEHSITh TEOPCTHYCCKUE 3HAHMS 10 (hPU3MKE HA TPAKTHKE, PEIIaTh
dusznueckue 3a1a4 Ha MPUMEHEHNE TTOJTYICHHBIX 3HAHUM;
YMCHUS ¥ HAaBBIKA TPUMCHATH TOJYUYCHHBIC 3HAHUSA I OOBSICHCHUS
NPHUHIIMIIOB JICUCTBUS BaKHEHIIUX TEXHUYECKUX YCTPOWCTB, PCIICHHS
NPAKTHYCCKUX 3aJad IOBCCAHCBHOW JKHM3HHM, OOCCICUCHHUS OE€30MacCHOCTH
CBOCH JKM3HH, PallMOHAIIBHOTO MIPUPOONOIL30BAHHS U OXPaHbl OKPYKAFOIICH
CpeIIbl;

o dbopMupoBaHUE YOCKJICHHS B 3aKOHOMEPHOM CBSI3M W TIO3HABAEMOCTH
SIBJICHUA TIPUPOABI, B OOBEKTHBHOCTH HAyYHOTO 3HAHMS, B BBICOKOH IICHHOCTH
HAyKHU B Pa3BUTUU MAaTEPUAIBHON U TyXOBHOM KYJIbTYPHI JIOJCH;

o pa3BUTHE TEOPETUYECKOrO MBIIIJIEHUSI Ha OCHOBE (POPMHUPOBAHUS
YMEHHUI yCTaHaBIMBAaTh (AKThl, pa3inyaTh NPUYUHBI M CIEJCTBUSA, CTPOUTH
MOJIENTM W BBIIBUTATh TMIOTE3bl, OTHICKUBATh U (POPMYIHUPOBATH J10KA3aTEIHCTBA
BBIIBUHYTBIX ~ THUIOTE3, BBIBOJAUTH M3  OKCIHEPUMEHTAIBbHBIX  (AKTOB U
TEOPETUUYECKUX MojieNiel (PU3UUECKUE 3aKOHBI;

o KOMMYHUKAaTUBHbIE YMEHHs JOKJIAIbIBaTh O pe3yjbTaTaXx CBOETO
UCCJIEIOBAaHNs, Y4aCTBOBATh B JJUCKYCCHH, KPAaTKO M TOYHO OTBEYATh HA BOIPOCHI,
UCIIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY U APYTrHUe UCTOUHUKU HH(POPMAIIUH.

YacTHBIMM NPeIMETHBIMH pe3yJibTaTaMu 00yueHus: (U3MKe B OCHOBHOM
ITKOJIE, Ha KOTOPBIX OCHOBBIBAIOTCS OOIINE PE3YNIBTATHI, SBISIOTCS

o MOHMMAaHUE M CIIOCOOHOCTh OOBACHATH Takue (HU3MUECKHUE SIBICHUS,
KaK CBOOOJIHOE TAJCHUE TeN, KOJIeOaHWs HUTSHOTO M TMPYKUHHOTO MAasTHHKOB,
aTMoc(epHoOe JaBlieHue, rmiaBanue tei, Auddy3us, 60abIIast CKUMAEMOCTH Ta30B,
Majasi CKMMAaeMOCThb JKHIKOCTeH U TBEPIbIX TeN, MPOIECChl HUCHAPCHHUS U
TUTABJICHHS] BEMIECTBA, OXJIAXKICHHUE J>KUJIKOCTH TPH HCHAPCHUH, HW3MEHEHUE
BHYTPEHHEHW JHEPTHM Tella B pe3yjbTaTe TEIUIONepenadd WM paOOThl BHEIIHUX
CWJI, DJIEKTpU3AIMs TeJ, HArpeBaHWe TMPOBOJHUKOB OJJICKTPHUYECKUM TOKOM,
ANIEKTPOMArHUTHAsT WHIYKIWSA, OTPKCHHE W TMPEIOMIICHHE CBETa, IHUCIIEPCHUS
CBETa, BOBHUKHOBEHHE JIMHEWYATOTO CTIEKTPa U3ITyUeHUS;

o YMEHHUS H3MEPSATh PACCTOSHUE, TPOMEXYTOK BPEMEHHU, CKOPOCTb,
YCKOPEHHE, MaccCy, CHIIy, UMITYJIbC, PabOTy CHIIBI, MOIIHOCTh, KHUHETHYECKYIO
OHEPTUI0, TOTEHIUATBHYI0 JHEPTHi0, TEMIIepaTypy, KOJIWYECTBO TETUIOTHI,
VAETBHYIO TEIJIOEMKOCTh BEIIECTBA, YACIbHYIO TeIUIOTY TJIABICHUST BEIIECTBA,



BJI&KHOCTh BO3/yXa, CHIIy DJIEKTPUYECKOTO TOKA, JJIEKTPUUYECKOE HAIpPSIKEHUE,
ANEKTPUYECKUIN 3apsi, SJEKTPUUYECKOE COIMPOTUBIIEHHE, (POKYCHOE PAaCCTOSHHE
coOuparouel JMH3bl, ONTHYECKYIO CUITY JTUH3BI;

. BJIQJICHUE  OKCIIEPUMEHTAIIBHBIMA  METOJaMH  HCCJIEAOBAaHUS B
MPOLECCE CAMOCTOSITEIBHOTO HW3YYEHUS 3aBUCUMOCTA NPOUAEHHOrO MYTH OT
BPEMEHU, YAJIMHEHUS NPYKUHBI OT MPUIIOAKEHHON CHUIIbI, CUJIbI TSIKECTH OT MaCChI
T€Na, CUJIbl TPEHUSl CKOJBKEHUS OT IUIOIIAJAN COMPUKOCHOBEHHUSI TEJ U CHUJIBI
HOpPMaJILHOTO JaBJ€HUS, CHJIBI Apxumena OT 00beMa BBITECHEHHOW BOJBI,
nepuoaa KojeOaHui MasgTHHKA OT €ro JUIMHBI, 00beMa raza OT JaBJCHUS MpHU
MOCTOSIHHOM TeMIeparype, CHIbl TOKa Ha YYacTKE LENH OT 3JIEKTPUUYECKOro
HaIMpsHKEHUs, JJIEKTPUYECKOrO COIMPOTUBJIEHUS MPOBOJHUKA OT €ro JIJIUHBI,
IJIOIIAAM MOMEPEUYHOT0 CEUCHUSI U MaTepralia, HallpaBJICHUs UHIYKIIMOHHOTO TOKa
OT YCIJIOBUM €ro BO30YXKIAEHUS, YIJIa OTPAKEHUSI OT yIJia MMaJIeHUus CBETa;

. NMOHUMAHHUE CMBICJIA OCHOBHBIX (PU3MUYECKUX 3aKOHOB M yMEHHUE
NPUMEHSTh MX Ha TMPAKTUKE: 3aKOHbl JTUHAMUKM HbBIOTOHA, 3aKOH BCEMHUPHOIO
TATOTEHMs, 3aKOHbI [lackans u Apxumena, 3aKOH COXPAHEHHUS UMIYJIbCa, 3aKOH
COXpaHEHHMs SHEPTUH, 3aKOH COXPAHEHUS JIEKTPUYECKOIO 3apsAnaa, 3akoH Oma s
y4acTKa 1enu, 3akoH Jxoynsa-JIlenua;

. NMOHUMAaHHUE MPUHITUTIOB JEUCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, C KOTOPBIMM KaXJbli YEJIOBEK TOCTOSIHHO BCTPEYAETCAd B
MOBCEJIHEBHOM KU3HU, M CIOCOOOB oOecreyeHus: O€30MacHOCTH TMpH  HUX
UCITOJIb30BAHNH;

. OBJIaJICHHE Pa3HOOOPa3HBIMH CIIOCOOAMU BBIMIOJHEHUS PAacUeTOB IS
HAXOKJICHHS] HEU3BECTHOM BEJIMUMHBI B COOTBETCTBUHU C YCIOBUAMH NOCTaBIECHHON
3aJlayu Ha OCHOBAHUU UCIIOJIb30BaHUS 3aKOHOB (PU3UKH;

. YMEHUE HCIOJIb30BaTh MOJYYEHHbIE 3HAHHS, YMEHHS U HABBIKA B
MOBCETHEBHOM >KU3HU (OBIT, DKOJIOTHS, OXpaHa 3I0POBbs, OXpaHA OKpYyKarolen
Cpelibl, TEXHUKa 0€30MacCHOCTH | JIp.).

Ilnanupyemoie pezynomamot 00yuenus usuxe ¢ 7 — 9 knaccax

dusuka 1 pusnyecKue MeToAbl H3YYEeHUS NPUPOABI

dusznka — Hayka o mnpuponae. HabOmiomenune u omwmcanue (HUINIECKUX
apieHnii. 3mepenne usndeckux BenuduH. MeXIyHApOaHAs CHCTEMa C€IMHHUII.
Hayunsiii MmeTon no3nanus. Hayka u TexHuka.

Jlemoncmpayuu.

Ha6monenust pu3ndeckux sSBICHUI: CBOOOTHOTO MaJACHUS Tell, KoJeOaHuit
MasiTHUKA, TPUTSDKEHUS  CTaJIbHOTO  IIapa MAarHUTOM, CBEYEHUS  HUTHU
BJICKTPUYECKOM JIaMIIbI.

Jlabopamopnvie pabomul u onvimol

OrnpeneneHue UeHbl JeJIeHUs MIKalIbl U3MEPUTENHHOTO pUOOpa.

Xapaxmepucmuka OCHOBHLIX U008 O0€sMEeNIbHOCMU YYeHUKA (Ha ypoeHe

VUYeOHbIX Oelicmauli).



HaGmomate u  onuceiBaTh  (U3MUYECKUE  SIBJICHUS,  BBICKA3bIBATh
NPEANONOKEHUS — TUIOTE3bl, U3MEPATh PACCTOSIHUS U IMPOMEXKYTKH BPEMEHHU,
OTPENEIATh LIEHY JIeJICHUsI KAkl mMpudopa.

Mexanunueckue siBJIeHHUS.

Kunemaruka
Mexannyeckoe asmwxenue. Tpaekropusa. Ilyte — ckaisipHas BeIUYuUHA.
CxopocTh — BEKTOpHas Beau4yuMHa. Moayib BEKTOpa CKOpOCTU. PaBHOMEepHOE

NPSAMOJIMHEWHOE JBMKEHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JIBUKCHMUSI.
I'paduku 3aBUCUMOCTH TTyTH U MOAYJISI CKOPOCTH OT BPEMEHHU JIBHYKCHUSI.

YckopeHne — BEKTOpHasi BelWYMHA. PaBHOYCKOPEHHOE MPSMOJUHEHHOE
nBwkeHue. ['paguku 3aBUCUMOCTU MYTH U MOJYJSI CKOPOCTU PaBHOYCKOPEHHOTO
NPSIMOJIMHENHOTO JABUKEHUSA OT BPEMEHU JIBUKEHUsI. PaBHOMEPHOE JBHXKEHUE IO
OKPYKHOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Jlemoncmpayuu:

PaBHOMEpHOE TIPSAMOJIMHENHOE IBUKEHHUE.

CBoOoHOE TajieHue Tell.

PaBHOYyCKOpEHHOE MPSAMOJIMHEUHOE IBUKECHUE.

PaBHOMEpHOE ABUKEHUE 11O OKPY>KHOCTH.

Jlabopamopnule pabomul u onvimul:

N3mepenue yckopeHus: CBOOOIHOTO MaIeHHUS.

Xapaxmepucmuka 0CHOBHbIX U008 0esiMeNbHOCU YUeHUKA (HA YPOBHe Y1UeOHbIX
oelicmauii):

PaccunteiBaTh yTh M CKOPOCTH TE€JIa MPU PABHOMEPHOM MPSMOJIUHEHHOM
nBuxeHuU. [IpencraBnsTe pe3ynbTaThl U3MEPEHUN U BBIUKUCICHUN B BUJE TaOJIHUIL
u rpadukoB. OnpenensTb MyTh, MPONICHHBINA 32 JAHHBIN TPOMEKYTOK BpEeMEHH, U
CKOPOCTh Te€la MO TpauKy 3aBUCUMOCTH IyTH PABHOMEPHOTO HBIXKEHHS OT
BpeMeHH. PaccuuThiBaTh 1OyTh U CKOPOCTb IPU  PaBHOYCKOPEHHOM
OPSAMOJIMHENHOM ABUKEHUU Tena. Onpenensarb NyTh U YCKOPEHUE ABUKEHHUS Tela
no rpaguKky 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSAMOJIMHEHHOTO

JIunamuka
Nuepuus. UueptHocts Ten. [lepBeiit 3akoH HeroToHa. B3anmonencTsue Tel.
Macca — ckamsgpHas BenuuuHa. [lnotHocth BemiectBa. Cuina — BEKTOpHAas

BesmurHa. Bropoii 3akoH Herotona. Tpetuii 3akod HeroToHa. J[BUKEHUE U CHUIIBL.

Cuna ynpyroctu. Cuna tpenus. Cuiia TsHKeCTH. 3aKOH BCEMHUPHOTO
TaroteHus. LleHTp TsxecTH.

JHaBnenue. AtmocdepHoe nasnenue. 3akoH [lackans. 3akoH Apxumena.
VYcnoBue nnaBaHus Te. Y CIOBUS PaBHOBECHS TBEPOTO TENa.

Jlemoncmpayuu:

—  CpaBHeHHE MaccC TeJ C TOMOILbIO PABHOIIIIEYUX BECOB.

—  H3mepenue cuibl o neopmaruu npyKuHbI.

—  Tperuii 3akoH HproTOHA.

—  CBoiicTBa CUJIBI TPEHUS.

—  bapomerp.

—  OmnsrT ¢ mapom Ilackans.

— I'mnpasanyeckuii mpecc.



—  OmnsIThI ¢ BeiepKkOM ApXuMena.

JlabopamopHvie pabomul u onvlmol:

—  H3mepenune maccsl Teina.

—  H3mepenue oObeMa Tena.

—  H3mepeHue mIOTHOCTH TBEPIOTO TENA.

—  I'papnynpoBaHue Npyx’HUHbI U U3BMEPEHUE CUIJT TMHAMOMETPOM.

—  HccnenoBanue 3aBUCMMOCTH YJJMHEHUSA CTAIBHOM NPYKHUHBI OT
IIPUIIOKEHHOU CHUJIBI.

—  HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJBKEHUS OT IUIOIIAN
CONPUKOCHOBEHMS T€JI U CUJIbl HOPMAJIBLHOT'O JABJICHMUS.

—  Hccnenosanue ycinoBHiM paBHOBECHS pblyara.

— HN3mepenne apxume10BOM CUIIBI.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCU Y4eHUKA (Ha YPOBHe

VUeOHbIX Oelicmaull):

M3Mmepats maccy Tenla, HU3MEpATh IUIOTHOCTh BEIIECTBA. BbIUKCIATH
YCKOPEHHUE TeJa, CHUJIbI, JECUCTBYIOIIECH Ha TEJIO, WM MAacChl HA OCHOBE BTOPOTO
3akoHa HprotoHa. MccnienoBaTh 3aBUCUMOCTD YJJIMHEHUS CTaJbHOUW MPYKUHBI OT
NpUJI0KEHHOW cwibl. McciaenoBath 3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT
IJIOIIAAU COMPUKOCHOBEHUSI TENT U CUJIBI HOPMAJIBLHOTO JaBjieHUs. MI3MepsTh CUIIbI
B3aMMOJICMCTBUSL  ABYX TeJl. BBIYUCIATH CWJIYy BCEMUPHOIO  TATOTCHMUS.
HccnenoBath ycnoBUs paBHOBECHS pbluara. JKCIEPUMEHTAIBHO HAXOAUTh LEHTP
TSOKECTH ITUIocKoro Tena. (OOHapy»KMBaTh CYIIECTBOBAaHHUE aTMOCGHEPHOTO
napieHusi. OObSICHATh NPUYUHBI I1aBaHus Tell. 3MepsaTh cumy Apxumena.

3aKOHBI COXpaHEHHUS UMITYJIbCA U MEXaHMYECKOW IHEePIrUH.
Mexanu4deckue KoJae0aHUs U BOJIHBI.

NMnynbce. 3akOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE IBUKEHUE.

Kunernueckas sHeprus. PaGora. [loreHnmanbHas sHeprus. MOIIHOCTS.
3aKoH coxpaHeHUs MexaHudeckou sHepruu. [Ipocteic Mexanu3mbl. KoaddumnueHt
nosie3noro aerictus (KI1J1). Bo3oOHOBIIsIEMbIE HCTOYHUKH SHEPTHH.

Mexanndeckue konebanus. Pesonanc. Mexannieckue BOJHBL. 3BYK.
Hcnonp3oBanue KoaeOaHU B TEXHUKE.

Jlemoncmpayuu:

[IpocTeie MEXaHU3MBI.

HabGmronenne xoneGanuii Te.

HaGmronenrne MexaHU4YECKUX BOJIH.

JNBH)KEHUA Tella OT BpeMeHU. HaXoauTh HEHTPOCTPEMUTENBHOE YCKOPEHHUE TTPH
JNBH>KEHUH TEJIA IO OKPY>KHOCTHU C MOCTOSIHHOW MO MOJIYJIFO CKOPOCTBIO.

Jlabopamophwvie pabomul u onvlmol:

Nsmepenne KII/] Hak1OHHOM ITIOCKOCTH.

N3ydenue konebaHuii MasiTHUKA.

Xapakmepucmuka 0CHOBHbIX 8UO08 0esIMeNbHOCIU Y4eHUKa (Ha ypogHe

VUeOHbIX OelicmBull):

[IprMeHAT, 3aKOH COXpaHEHUsT HMITYyJbCa A pacyeTa pPe3yJbTaToB
B3auMoOJiecTBUSL Tell. M3Mmepsth paboTy cuibl. BBIUHCISATE KHHETUYECKYIO
SHEPIUIO Tejaa. BEIYUCIATE SHEPTUIO YIPYron egopMaiiuu IpyKuHbl. Beraucisath



MIOTEHUMAJIBHYIO JHEPIUI0 TeNa, MOAHATOro Hax 3emuiei. [IpuMeHATh 3aKkoH
COXPAaHEHHSI MEXAHWYECKOM DJHEpPruu Uil pacuera MOTCHUUAIbHOW U
KMHETHYECKOW sHepruu tena. M3mepsate MmomHocTh. M3mepsars KIIJ HakinoHHON
mwiockoctd. Beruncnars KIIZ nmpocTeix mexaHu3MoB. OOBICHATH MHpOLECC
KosjeOanuii masiTHuka. MccnenoBaTh 3aBUCUMOCTD NepuoAa KoieOaHU MasiTHUKA
OT €ro JJIMHBI M aMIUTUTYbl KojeOaHui. BbIunChATh IJIMHY BOJIHBI U CKOPOCTh
pacrpoCTpaHEHUs 3ByKOBBIX BOJIH.
CrtpoeHue u CBOHCTBA BelleCTBA
Crpoenne BemecTBa. OmbIThI, JOKa3bIBAIOLIIME AaTOMHOE CTPOCHUE
BEIIECTBA. [€IUIOBOE JBWKEHME M  B3aMMOJCHCTBHE 4YAaCTUI[ BEIIECTBA.
ArperaTHble cOCTOSIHUA BellecTBa. CBOWCTBA ra3oB, KUJIKOCTENW U TBEPABIX TEJL.
Jlemoncmpayuu:
Huddy3us B pacTBOpax u rasax, B BoJIE.
Mopenb Xa0THYECKOTO ABUKEHHSI MOJIEKYII B Ta3e.
Mopenb 6pOyHOBCKOTO ABUKECHUS.
CuernneHue TBepbIX TE.
JleMoHcTpanus MoJIeNield CTPOEHUSI KPUCTAINIMYECKUX TEll.
JleMoHcTpanus pacliupeHus TBEPIOIo TeJla PYU HarpeBaHMH.
JlabopamopHnvle pabomul u onvimul:
N3mepenue pazMepoB MajbIX TE.
Xapaxmepucmuka 0CHOBHbBIX U008 OesamelbHOCMU YUeHUKA (Ha YpOosHe
YueOHbIX Oelicmaull):
HaGmonate u 0O0BsCHATH siBaeHUE aud@y3un. BBINOTHATE ONBITHI 10
OOHapY>KEHHUIO JIEUCTBUS CHII MOJIEKYJIIPHOTO NpUTsKeHUs. OOBSCHATH CBOMCTBA
ra3oB, >KMJKOCTEH M TBEPABIX TEJI HAa OCHOBE AaTOMHON TEOPUU CTPOECHUS
BEILECTBA.
Buinycknuk nayuumcs:
® pacrno3HaBaTh MEXaHWYECKUE SIBICHHS U OOBSICHATH HA OCHOBE UMEIOIIUXCS
3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS TNPOTEKAHUS 3JTUX SIBJICHUM:
pPaBHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJUHEHHOE [BIKEHHE, CBOOOIHOE
[aJICHUE TEeJI, HEBECOMOCTb, PABHOMEPHOE JIBMXKECHHE 110 OKPYKHOCTH,
VWHEpLMS, B3aWMOJECUCTBUE TEJ, MEpefaya JaBJICHUS TBEPABIMU TEJIAMH,
KUJAKOCTSIMU U Ta3zaMu, aTMOochepHOe NaBjieHHE, TIABaHHE TEJ, PAaBHOBECHE
TBEPBIX TEJ, KOJIEOATEIbHOE ABUKEHUE, PE30HAHC, BOJIHOBOE JBUKECHUE;

® ONUCHIBATh U3YYEHHBIC CBOMCTBA TEJI U MEXAHWYECKUE SIBICHUSI, UCIOJIb3Ys
¢du3nuecKkre BETWYNHBI: MyTh, CKOPOCTh, YCKOPEHUE, Macca Tela, MIOTHOCTh
BCIIECTBA, CHWJIA, JABJIICHUE, UMIIYJIbC Te€Ja, KHHETUYECKas JHEeprus,
NOTEHIMAJbHAs HEPrus, MeXaHudeckass padoTa, MEXaHMYeCKas MOIIHOCTb,
KII mpocroro Mexanusma, CHJIa TPEHHUs, AMIUIMTYJA, IMEPUOJ M 4YacToTa
KosieOaHmiA, JTMHA BOJHBI U CKOPOCTh €€ PacipOCTpaHCHHS; MPH OMHCAHHUH
MPaBUJIBHO TPAaKTOBaTh (DU3WYECKUN CMBICT UCIONb3YEMbIX BEIUYUH, HUX
0003HaYeHUsI W E€IUHULIBI U3MEPEHUs, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOLINE
JNAHHYIO0 (PU3MUYECKYIO BEJIMUUHY C IPYTUMH BEIUUMHAMU;

® aHAJIM3UPOBATH CBOWMCTBA TEJI, MEXaHUYECKHE SIBJICHUS U MPOLIECCHI, UCIIOIb3YS
(dbu3nYecKre 3aKOHbI U MIPUHIIMIIBI: 3aKOH COXPAHEHUS SHEPTUH, 3aKOH



BCEMUPHOI'O TATOTEHHUs, paBHoxeucTByromas cwia, [, II u III 3akonHbI
HerotoHa, 3ak0H coxpaHeHus UMIysbca, 3aKOH ['yka, 3akoH Ilackans, 3axkoH
Apxumena; Mpu ATOM pa3iauvaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €T0
MAaTEMATHYECKOE BBIPAKEHHUE;

® paziInyaTh OCHOBHBIC€ TMPHU3HAKKM H3YYCHHBIX (PU3UUECKUX  MOJEINICH:
MarepuaibHas TOUKa, UHEPIMAJIbHAS CUCTEMA OTCUETA;

e pemiaTh 3aJa4M, UCTONB3Ys (pu3MUecKre 3aKOHBI (3aKOH COXpaHEHUs
JHEPIUHU, 3aKOH BCEMUPHOI'O TArOTEHUS, IIPUHLMI Cylepnosuuuu cui, I, I u
III 3axkoHbl HpIOTOHA, 3aKOH COXpPAaHEHHUS HMIIYJbCa, 3aKOH ['yka, 3aKOH
[Tackans, 3akoH Apxumena) u (OpMyJbl, CBA3BIBAOIINE (PUZUUIECKUE
BEJIMYUHBI (MyTh, CKOPOCTb, YCKOpPEHHE, Macca Teljia, MJIOTHOCTh BEIIECTBA,
Cujla, JaBJICHHE, HMIYJbC TE€Ia, KUHETUYECKas OHHEpPrus, NOTECHUHAIbHAA
SHEprusi, MexaHudeckas pabora, MexaHudeckas MmoirHocTh, KIIJ[ mpocrtoro
MEXaHHW3Ma, CHUJia TPEHUS CKOJILXKEHHUS, aMmIUIMTyAa, MNEepUoJ M YacToTa
KoJeOaHuM, JJIMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHEHHWs): Ha OCHOBE
aHajau3a YyCJIOBHS 3aJa4d BBIJCTATH (U3WYECKHE BEIMYUHBI U (POPMYIIBI,
HEO0OXOoAUMBIE ISl €€ PEIICHUS, U TIPOBOJIUTh PACUETHI.

Buinycknux nomyuum 603mo4cHOCMb HAYUUMbCA

® JCIIOJB30BaTh 3HAHUS O MEXAHUYECKHUX SIBJICHUSX B MOBCEJHEBHOM KU3HU IS
oOecrieueHusi 6€30MacHOCTA TPU OOpalIeHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBAMHU, JJI  COXpaHEHHs 370pOBbS W  COOJIOJACHUS  HOPM
JKOJIOTMYECKOTO MOBEJACHUS B OKPYKAIOIIEH Cpele;

® [IPUBOJUTH MPUMEPHI MPAKTUUYECKOT'O0 HUCIOIH30BaHUS (PU3MUECKUX 3HAHHUMI O
MEXaHMYECKUX  SABJICHUAX W  (U3MYECKUX 3aKOHAaX; HCIOJIb30BaHUSA
BO300HOBIIIEMBIX HMCTOYHUKOB SHEPIMM; OSKOJOTUYECKUX TOCIEICTBUM
UCCIIEI0BaHUs KOCMUYECKOTO IIPOCTPAHCTBA;

® pa3nuYaTh TPAHUIBI TPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh
BceoOmui xapaktep (yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPaHECHHS
MEXaHMYECKOW SHEPrUM, 3aKOH COXPAHCHUS HMIIYJIbCA, 3aKOH BCEMHUPHOIO
TATOTEHUS) U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3aKOH ['yKa,
3aKOH Apxumena u ap.);

e mpuémMaM moucka U (QOPMYIUPOBKH JOKA3aTEIHCTB BBIABUHYTHIX THUIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE YMITMPHUUECKH YCTAHOBJICHHBIX (DAKTOB;

® HAXOAWTh aEKBATHYIO MPEIOKEHHON 3a/aue (PU3NYECKYI0 MOJIETb,
paspemiath TpoOJIeMy Ha OCHOBE HMEIOMIMXCS 3HAHWM 1O MEXaHHKE C
UCIIOJIb30BAHUEM  MAaTEMaTUYECKOrO0  anmapara, OLEHUBAaTh PEAITbHOCTH
MOJIYYEHHOTO 3HAaYeHUs1 (PU3NUECKON BETUYUHBI.

TemnoBbie siBJIeHUS

TennoBoe paBHOBecue. Temmeparypa. BuyTpenHsis sueprusi. Pabota u
Terionepenada. Bunbl Temionepenaun. KommuectBo Temtotel. HMcnmapenue u
koHaeHcanus. Kumenuwe. BnaxHocts Bo3ayxa. [lnaBneHue w KpucTadiaud3anwus.
3aKOH COXpPaHEHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

[IpeoOGpaszoBanus sHEpPryur B TEII0BbIX MamuHax. KII/] TernmoBoi MalivHBL.
DKOJIOTMYECKHE NPOOIEMBbI TETUIOIHEPTEeTUKH.



Jlemoncmpayuu:

[IpyHUIMIT IEUCTBUA TEPMOMETPA.

TennonpoBoAHOCTh PA3JIMYHBIX MATEPUATIOB.

KonBeknus B KUIKOCTAX U ras3ax.

Temnonepenada nyTeM U3My4YEHHUS .

SIBneHue ucnapeHus.

HaGmonenne KkoHA€HC ALK TAPOB BOABI HA CTAKAHE CO JIHJIOM.

Jlabopamopnule pabomul u onvimul:

N3yyenue siBneHus TEII00OMEHA IPU CMEIIMBAHUM XOJIOAHOW U ropsyei

BOJbI.

HccnenoBanue nporecca UCIapeHusl.

N3Mepenue BIIaXKHOCTH BO3yXa.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCU YUeHUKA (Ha YPOBHe

VUeOHbIX Oelicmaull):

HaGmonars m3MeHeHne BHYTPEHHEW SHEpPruM Tejla MpHU Tervlonepeaade u
pabore BHemHHX cwi. MccnegoBaTh sIBIEHHE TEINIOOOMEHA TPHU CMENIMBAHUU
XOJIOMHOW M Tropsiyed BOJBI. BBIUHCIATE KOJWYECTBO TEILIOTHI M YIEIbHYIO
TEIUIOEMKOCTh ~ BEUIECTBAa IMpW  Teronepenade. Habmonate  M3MeHEHHs
BHYTPEHHEN JHEPIUM BOJABI B PE3yibTAaTe HCHAPEHUs. BBUMCIATH KOJIMYECTBA
TEILUIOTHl B IPOLIECCAaX TEIUIONEPENayd IIpU IUIABJICHUM U KPUCTAJIM3alUH,
UCIIAPEHUM W KOHJCHCAUMU. BBIUHCIATHE YIAEHbHYH0 TEIUIOTY IUIABJICHUS U
napooOpa3oBaHusi BemiecTBa. M3MepsTh BIaXHOCTH Bo3ayxa. OOcyxaarh
JKOJIOTMYECKUE TOCJIEACTBUS INPUMEHEHUsl JIBUTATENIE BHYTPEHHEIO CrOpaHus,
TEIUIOBBIX U TUPOAIEKTPOCTAHIIUMN.

Buinycknuk nayuumcs:
® pacrno3HaBaTh TEIJIOBBIC SIBJICHHS U OOBACHITH HA OCHOBE UMEIOIIMXCS 3HAHUHN

OCHOBHBIE CBOWMCTBa WMJIM YCJOBHUSI TMPOTEKAHUS STUX siBIeHui: auddysus,
U3MEHEHHE 00bEMa Tem TpH HarpeBaHuW (OXJIAKICHUHU), OOobImas
CXKMMAaeMOCTh Ta30B, Majas CXKUMaeMOCTb XUIAKOCTEM W TBEPABIX TEI,

TEIJIOBOE paBHOBECHE, HCTIapEHUE, KOHJICHCAIIMS, IJIaBJICHUE,
KpUCTAJUIM3aIUsA, KHUIICHHE, BJIAXXHOCTh BO3JyXa, pa3JIU4YHbIE CIOCOOBI
TEIUIONEPEIAuH;

® OIMCHIBAaTh H3YYEHHBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS, HWCIOJIb3Ys
bu3uYecKue BEIWYUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DSHEPIus,
TeMIIEparypa, VyACJIbHAsA TEIUIOEMKOCTh BEIIECTBA, YyJAECIbHAs TEIUIOTa
IJIABJICHUST M TMapooOpa3oBaHMs, yAeAbHAs TEIUIOTa CropaHus TOIUIMBA,
KOA()(PUIIMEHT IOJE3HOTO0 JCHCTBHUS TEIJIOBOTO JBUTATENSA; TMPH ONMUCAHUH
MPaBWILHO TPaKTOBATh (U3UUYECKUM CMBICI MCIOIb3YEMbIX BEJIWYHUH, HUX
0003HaYCHUSI W EIUHUIBI HU3MEPEHUS, HAXOIUTh (POPMYIIBI, CBS3BIBAIOLINC
JTaHHYIO0 (PU3HYECKYIO BEIMUUHY C IPYTUMH BEIUIHMHAMU;

® QHAJIM3UPOBATH CBOWCTBA TEJI, TEIUIOBBIC SIBJICHHUS WM IPOLIECCHI, MCIOJb3YA
3aKOH COXPAaHEHUs PHEPTUM; Pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M
€ro MaTeMaTU4YECKOE BBIPAKCHUE;

® pasziIuyaTh OCHOBHBIE IIPU3HAKM MOJICJIEH CTPOCHUSA Ta30B, >XUJIKOCTEH U
TBEPJIBIX TEI,



e pemiaTh 3aJa4M, UCMOJb3Yys 3aKOH COXPAHEHUS! DHEPTUU B TETUIOBBIX
npoiieccax, (QopMmyibl, CBsI3bIBatOlIME (U3NUYECKUE BETUYUHBI (KOJIUYECTBO
TEIJIOThl, BHYTPEHHSII DJHEPrusi, TEMIIeparypa, yleJbHass TEIIOEMKOCTh
BEIIECTBA, YJIeNbHAS TEIUJIOTa IUIaBJICHUS M MapooOpa3oBaHus, YyiAeibHas
TEIJIOTa CTrOpaHUsl TOIUIUBA, KOA(P(UIIMEHT MOJIE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATENIs1): HAa OCHOBE aHajdu3a YCIOBUS 3aJayd BBIACISITH (U3HUUYECKUE
BEJIMYUHBI U (OPMYJIbI, HEOOXOAMMBIE [Jisi €€ pelIeHUs, W TMPOBOIUTH
Pacu€Thl.
Buinycknuuk nonyuum 603mo4CHOCIb HAYUUMBCA:
® CMOJIb30BaTh 3HAHMS O TEIJIOBBIX SIBICHUSIX B TOBCEIHEBHOW >XWU3HU IS
obecrnieueHus: OE30MACHOCTU TPU OOpalleHUU ¢ NpubopaMu U TEXHUUYECKUMU
YCTPOWCTBAMHU, JUIsl COXpaHEHUs] 3J0POBbSI W  COOJIIOJCHUS  HOPM
AKOJIOTUYECKOTO TOBEJACHUS B OKPYXKAIOIIeH cpeje; MPUBOIAUTH MPUMEPHI
AKOJIOTUYECKUX TOCIECTBUN paboThl JBUrareiied BHYTPEHHETO CropaHus
(ABC), TennoBbIX U TUAPOITEKTPOCTAHIIHIH;

® [PUBOJUTH MPUMEPHI MPAKTUYECKOTO HUCTOJIB30BaHMS (U3UUECKUX 3HAHUU O
TETIJIOBBIX SBICHUSX;

® pazIMyuaTh TPaHUIBI TPUMEHUMOCTH (PUBMUECKUX 3aKOHOB, IIOHUMATh
BCceoOmMi XxapakTep (QyHIaMEHTaIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH
COXpaHEHMs DSHEPruM B TEIUIOBBIX IIpollecCax) U  OrPaHUYEHHOCTH
UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

e mpuémMaM Moucka U (QOPMYJIHUPOBKH JOKA3aTEIbCTB BBIJIBUHYTHIX THUIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE YMIIMPUUECKH YCTAHOBJICHHBIX (DAKTOB;

® HaxOIUTh AaJICKBATHYIO MPEIOKEHHON 3amade (U3MUECKYIO MOJIEb,
paspeniath IpoOJIeMy Ha OCHOBE UMEIOIINXCS 3HAHUN O TETJIOBBIX SIBICHUSX C
UCIIOJIb30BAHMEM MATEMAaTHYECKOro anmnapaTa U OLCHUBATh PEATbHOCTD
MOJIYY€HHOT'0 3HAYCHUS (PU3UUECKON BETUUMHBI.

e DJjieKTpUYeCKHEe SBJICHUS

OnekTpu3auus Tel. OJIEeKTpU4ecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. 3aKOH COXPAHEHHMs JIIEKTPUYECKOrO 3apsAna. JNEKTPUUYECKOE IIOJIE.
Hanpsixenne. Konaencarop. OHeprust 3J1€KTPUYECKOr0 MOJIA.

[locTtositHHbI ~ 3nekTpuyeckuii  Tok. Cuna  TokKa.  DJIEKTpUUYECKOE
CONPOTHUBIICHUE. JJEKTpUUeckoe HampsikeHue. [IpOBOAHUKH, IUAIEKTPUKUA U
MOJIyIPOBOAHUKH. 3akoH OMa Juisi ydacTka SJeKTpudeckoil menu. Pabora u
MOIIIHOCTH dJIeKTpruueckoro Toka. 3akoH J[xoymns-Jlenna. [IpaBuna 6e3omacHocTn
pu paboTe ¢ UCTOYHUKAMU IEKTPUUYECKOTO TOKA.

Jlemoncmpayuu:

DJNeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsiJIOB.

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

[TpoBOAHUKH U U3OJISITOPHI.

DneKTpocTaTuuecKast MHIYKIIHSL.

NcToyHuKN NOCTOSHHOTO TOKA.

N3mepenue cuibl TOKa aMIIEpMETPOM.



N3Mmepenune HanpsiKEeHHUsT BOJTBTMETPOM.
JlabopamopHvie pabomul u onvlmol:
OnbIThI 1O HAOTIOICHUIO AIEKTPU3AIUMU TEJ IPU COMPUKOCHOBEHUH.
N3Mepenune CUiibl 3J1EKTPUIECKOTO TOKA.
N3Mmepenne 31eKTpUYecKOro HanpsiKeHUSL.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa B TPOBOJAHUKE  OT
HaIpsHKEHUS.

N3Mepenune 31eKTpUYECKOro CONPOTUBIIEHHS MPOBOTHUKA.

N3ydenune nocneaoBaTebHOTO COCIUHEHUS POBOTHUKOB.

N3ydenune napamuieibHOTO COEIMHEHUS TPOBOHUKOB.

N3Mepenne MOIHOCTH 3JIEKTPUUECKOT O TOKA.

Xapaxmepucmuka OCHOBHbLIX U008 O0esIMeNbHOCMU YUeHUuKa (Ha YposHe
VUeOHbIX Oelicmaull):

HaGmronate  sBiI€HUS dJEKTpU3AlMd  Tel TPH  CONPUKOCHOBEHUHU.
OOBSCHATH SIBJICHHUS OHJICKTPU3AIMU TEJl U B3aUMOJICUCTBUS DJICKTPHUUECKUX
3apsaaoB. MccnenoBarh AEHCTBUS JIEKTPUUECKOTO TMOJS Ha Tela U3 MPOBOJIHUKOB
U 1audiekTpukoB. CoOuparh SJIEKTPUYECKYHO Iiemnb. M3Mepsars cuimy Toka B
AJEKTPUYECKOW 1€MW, HamnpspKEHWEe Ha  y4acTKe IIeNH, JJIEKTPUYECKOE
conpoTuBiieHue. VcciaenoBaTh 3aBUCMMOCTh CHJIBI TOKa B TPOBOJHUKE OT
HaIpsDKEHUS Ha ero KoHIax. M3mepsath paboTy U MOITHOCTBH TOKa JICKTPUUYECKON
nenu. OOBSACHATH SBJICHUS HarpeBaHHUsS IPOBOJHHUKOB SJIEKTPHUYECKUM TOKOM.
3HaTh ¥ BBITIOJIHATH MIpaBUiia 0€30MacHOCTH IIPH paboTe ¢ HCTOYHUKAMH TOKA.

MaruuTHbIe ABJIEHUS
ITocTosiHHBIE MarHuThl. B3aumoieiicTBre MaraiuToB. MarauTHoe 1oJie.
MaruauTHoe 1oJje Toka. JleficTBue MarHMTHOTO MOJIsl HA MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATEIIH TOCTOSTHHOTO TOKA.

DNeKTpOMarHuTHas UHIYKIUS. DIeKTporeHeparop. TpaHnchopmarop.

Jlemoncmpayuu:

OnbIT DpcTena.

MarHuTHoO€ MoJje TOKa.

JlericTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

Y CTpONCTBO NEKTPOABUTATENS.

DJIEKTpOMarHuTHAs UHIAYKIIHSL.

Y CTpoiCTBO reHepaTopa MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomul u onvlmol:

COopka 37eKTpOMaruiuTa U UCTIBITAHUE €T0 JISHCTBHS.

Xapaxmepucmuxa 0CHOBHbIX U008 0esIMEIbHOCMU YYeHUKA (Ha YPOBHE
YueOHbIX Oeticmauil):

OKCIEPUMEHTAIbHO M3y4aThb SIBJICHUS MAarHUTHOTO B3aUMOJCUCTBUS Tell.
N3yuats sBiIEHHMS HamMarHM4uBaHus  BemiecTBa. lcciemoBaTe — JeMCTBHUE
BJICKTPUYECKOTO TOKAa B TMPSIMOM MPOBOJHUKE HA MATHUTHYIO CTPEJIKY.
OOHapy>XuBaTh JEUCTBHE MAarHUTHOTO TIONS HA TPOBOJHUK C  TOKOM.
OOHapy>XUBaTh MarHUTHOE B3aUMOJICCTBHE TOKOB. M3ydaTh MPUHITUAIN JESUCTBUS
3JICKTPOJBUTATEIIS.

JJIeKTPOMArHUTHbIE KOJIeOaHUs U BOJIHbI.



DNeKTpOMarHuTHbIE  KoJieOaHUs.  ODJEKTPOMATrHUTHBIE  BOJHBL.  BriusHue
ANEKTPOMArHUTHBIX U31y4YE€HHUI Ha )KUBBIE OPTaHU3MBI.
[IpuHOHNIBI pagUOCBA3U U TEIEBUICHUS.
CBeT — anexkTpomMarHuTHas BoyiHA. [IpsMonrHeEHOE pacipOCTpaHEHUE CBETA.
Otpaxenue u mnpenomsieHue cBera. [lmockoe 3epkano. JInH3pl. PokycHoE
paccTOsIHME U ONTHYECKas cuja JIMH3bL. Ontuyeckue npuodopsl. ucnepcus cpera.
Jlemoncmpayuu:
CBoIiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
[TpuHIMO KecTBUS MUKPOPOHA U TPOMKOTOBOPUTEIIS.
[IpuHIMIBI pagUOCBS3H.
[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Ipenomiienue caera.
Xop nydelt B coOuparoiiei JuH3e.
XO0J Iyder B pacCEeUBAIOLLIEH JIMH3E.
[Tonyyenune n3o00paxeHni ¢ TOMOIIBIO JIUH3.
JlabopamopHuvle pabomsi u onvimul:
N3mepenue GokycHOro paccTossHusi COOMparoeit JIMH3HI.
[Tonyyenune n300paxeHuit ¢ TOMOIILI0 COOUPAIOIICH JTUH3HI.
Xapakmepucmuka 0CHOBHbBIX U008 0eAMeNbHOCU YUeHUKA (HA YPOBHe
YueOHbIX Oelicmaull):
OKCHEpUMEHTAIBHO U3Yy4aTh SBJICHUE DJIEKTPOMAarHUTHOM WHIYKIHH.
Ilonmy4yaTh nI€epEeMEHHBIM TOK BpaIllEHHEM KaTyIIKM B MAarHUTHOM IIOJIE.
OKCHEpUMEHTAIIBHO M3y4aTh SBJICHHE OTpakeHMs cBeTa. MccinenoBars cBOWCTBA
n300paxkeHus: B 3epkasie. M3mepsaTs (poKycHOE paccTosiHUE COOMparoIlel JIMH3bI.
[Tomyuats mM300pakeHHe ¢ MOMOIIBIO cobuparomiel a3kl Habmromats sBaeHue
JUCIIEPCUHU CBETA.
Buinycknuk nayuumcs:
® pAacro3HaBaTh 3JIEKTPOMArHUTHbIE SIBJICHUS U OOBSCHATh HA OCHOBE
UMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA MJIM YCIIOBUS IIPOTEKAHUSA ITUX
ABJICHUM: JIEKTpU3aLMs TeJl, B3aUMOJECHCTBUE 3apsI0B, HATPEBAHKE
IIPOBOJTHUKA C TOKOM, B3aUMOJEHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
VUHIYKLHS, 1E€MCTBUE MATHUTHOIO 110JI HA IIPOBOJHUK C TOKOM,
IPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE U IIPEIIOMIICHHUE CBETA,
JUCIIEpCHUs CBETA;

® OIHWCHIBATH M3YYECHHBIE CBOMCTBA TEI M DJIEKTPOMATHWUTHBIC SIBJICHUSA,
UCTIOJNB3Ys] (PU3MYECKHE BEIUYHMHBI: JJIEKTPUUYECKHM 3apsan, cuia TOKa,
JNEKTPUYECKOE HAINPSIKEHUE, DIIEKTPUYECKOE CONPOTUBIICHHUE, YACIBHOE
CONPOTUBJICHHE BellecTBa, padoTa TOKa, MOIIHOCTh TOKa, (HOKYCHOE
PAcCTOSIHAE M ONTUYECKask CWJIA JIMH3BI; IPU ONMCAHUU MPABUIBHO TPAKTOBATH
(pU3HYECKHIT CMBICH MCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAUEHUS U E€AUHUIIBI
U3MEPEHHUs; YKa3blBaThb (OPMYJIbI, CBS3bIBAIOIINE JAaHHYI (PU3HUYECKYIO
BEJIMYMHY C APYTMMU BEJINYNHAMH;

® JAHAIM3UPOBATH CBOWCTBA TEJ, JJICKTPOMArHUTHBIE SIBICHUS M IIPOLECCHI,
UCIIOJIb3Yys (DU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHHUs AJIEKTPUUYECKOI0 3apsja,



3akoH Owma g ydactka nenu, 3akoH JDxoyma—JleHna, 3akoH
MIPSAMOJIMHENHOIO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAXXEHUs CBETA, 3aKOH
MIPEJIOMJIEHUS] CBETA; IPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA
U €ro MaTEMAaTHYECKOE BBIPAKECHHUE;

e pemiaTh 3aJayd, HCHOJB3Yys (Qu3nueckue 3akoHbI (3akoH Oma mis
ydacTka  uend, 3akoH  JDkoyns—JleHma, 3akOH — OPSMOJIMHENHOIO
pacupoCcTpaHEeHHs CBETa, 3aKOH OTPaKeHHs! CBETA, 3aKOH MPEJOMIICHUS CBETA)
U (QopMyinbl, CBs3bIBaOIIME  (U3MYECKHME  BEIMYMHBI (CHJIa  TOKa,
ANEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUYECKOE CONPOTUBIICHUE, YAEIbHOE
CONPOTHUBJICHHE BELIECTBA, paboTa TOKAa, MOIIHOCTb TOKa, (HOKYyCHOE
pacCTOsIHME W ONTHYECKash CHJia JIMH3BIL, (POpMyInbl pacuéra 3JEeKTPUUYECKOTO
CONPOTUBIICHUS TNPHU IMOCIEAOBATENIBHOM M IMAPAJUIENBHOM COEIWHEHUU
IPOBOJAHMKOB); HAa OCHOBE aHAM3a YCIOBUS 3a/aud BBIIETATh (PU3NUYECKHE
BEJIMYUHBI W (OPMYJIbl, HEOOXOAuMble JJIsi €€ peleHus, U MPOBOIAUTH
pacy€Thl.

Buinycknuuk nonyuum 803mM0o#CHOCMb HAYUUMBCA:
® LCIIOJIb30BaTh 3HAHUS OO0 DJIEKTPOMArHUTHBIX SBJICHHUSIX B TIOBCEJIHEBHOM

KU3HU g obecrieueHrs 0O€30MacHOCTH MpH OOpallleHuu C Mpudopamu H
TEXHUYECKUMHU YCTPONUCTBAMM, HJIi COXPAHEHMSI 3JI0POBbS U COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH CpEAE;

® [IPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOIb30BaHUA (PU3NYECKUX 3HAHUU O
AIEKTPOMArHUTHBIX SBICHUSAX;

® pa3nuyaTh TPAHUIBI NPUMEHUMOCTH (U3HUYECKHMX 3aKOHOB, MOHHMATh
BceoOmui xapakTep (yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsiia) U OTPaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB
(3akoH Oma 1151 ydacTka 1emnu, 3akoH Jxoyna—JleHua u ap.);

e mnpuéMaM IOCTPOCHHUS (HU3NUYSCKUX MOJeNIed, Moucka W (HOPMYJIHPOBKHU
JIOKa3aTeNbCTB BBIIBUHYTBHIX THMIIOTE3 U TEOPETUYECKHX BBIBOJOB Ha OCHOBE
AMITUPUYECKH YCTAaHOBJICHHBIX (DaKTOB;

® HAXOAUTh aJEKBATHYIO MPEIOKEHHON 3amaue PU3NYECKYI0 MOJIETb,
pazpemiaTh NpobIeMy Ha OCHOBE MMEIOUIUXCS 3HAHHUM 00 3J€KTPOMAarHUTHBIX
SABJICHUSX C HCIOJIb30BAHMEM MATEMaTHYECKOro ammapaTta M OLEHUBATh
peaslbHOCTh MOJIYYEHHOTO 3HAUeHUS (PU3HMUECKON BEITMUNHBIL.

KBanToBbI€ sIBICHUS.

Crpoenue artoma. IlnanerapHas Mopenb aroMa. KBaHTOBBIE MOCTYJIAThI
bopa. Jluneituateie cnekTpbl. ATomMHOE siapo. CocTaB aTOMHOTO siipa. SnepHsbie
cuibl. JlepekT Macc. DHeprusi CBsI3M aTOMHBIX siiep. PannoakTuBHOCTh. MeTo bl
perucTpanuu AAepHbIX U3NydeHu. A nepusie peakuuu. Snepusiid peakrop. Tepmo-
AJIepHbIE PEAKLIUN.

BrnusiHue — paguoakTHBHBIX ~ M3JY4EHUH  HA  KUBbIE  OpraHU3MBI.
DKOJIOrMYecKHe MpoOJieMbl, BO3HUKAIOIIME IMPU HUCIHOJb30BAHUU ATOMHBIX
3JICKTPOCTAHIIHM.

Jlemoncmpayuu:

HabGmonenue tpexoB anbda-dactul] B kamepe BunbcoHa.



Y CTpONCTBO Y NIPUHIUII JEUCTBUS CYETYMKA HOHU3UPYIOLIUX YACTULL.
Jlo3umerp.
Xapaxkmepucmuka 0CHOBHBIX U008 OeAMENbHOCIU YUeHUKA (HA YPOBHe
YUeOHbIX Oelicmaull):
HabGmonars nuHeiuaTble cniekTpbl u3nydenus. HaOmiomath Tpeku anbda-
yacTull B kKamepe Bunbcona. Berauciars nedext Macc U S3HEpruro CBSI3M aTOMOB.
Haxonute mnepuon modypacnaja paadoakTUBHOro sieMeHTta. OO0cCyxIaTh
pOoO0IeMBbI BIUAHUS PAJIUOAKTUBHBIX U3JIyUYEHUHN Ha )KUBBIE OPTaHU3MBI.
Buinycxknuk nayuumcsa:
® pacno3HaBaTh KBAHTOBbIC SBICHUS M OOBACHITH HAa OCHOBE HMMEIOUIUXCS
3HAHMM OCHOBHBIE CBOMCTBA WM YCJIOBHS MPOTEKAHHS JTHX SBJICHUMN:
€CTeCTBEHHasT M  MCKYCCTBEHHAas  paJIMOAKTUBHOCTb,  BO3HUKHOBEHMHE
JUHENYaToro crekTpa u3aydyeHus;

® ONUCHIBATH HW3YYEHHBIE KBAHTOBBIE SBJICHMS, UCHOJIB3Yd (U3HUECKHE
BEJIMYUHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI W YacTOTa
CBETa, IMepuoJ Tojypacnaza; TMpd ONUWCAHWM TPABWIBHO TPAKTOBATH
(bU3MYECKUI CMBICT MCMOJIB3YEMbIX BEIWYUH, UX OOO3HAUEHUS U EIUHUIIBI
U3MEpEHUs; YyKa3blBaThb (OPMYJbI, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTUMU BEJIMYMHAMH, BBIYHCIATH 3HAUYEHUE (U3HUYECKOU
BEJIMYHHBL;

® AQHAIN3MPOBATh KBAHTOBBIC SBIECHUS, HUCIHOIb3YyS (PUINYECKUE 3aKOHBI U
IIOCTYJIAThl: 3aKOH COXPAHEHUS DHEPIUH, 3aKOH COXPAaHEHMsI DJIEKTPUYECKOTO
3apsia, 3aKOH COXPAaHEHMsI MAacCOBOIO YHCJIA, 3aKOHOMEPHOCTU HW3JIy4EHUs U
HOTJIOLIEHUS] CBETAa AaTOMOM;

® pa3nMyYaTh OCHOBHBIE MPU3HAKK IUIAHETAPHOM MOJEIN aroMma,

HYKJIOHHOM MOJI€JIM aTOMHOI'O s1pa.

Cooeporcanue Kypca guzuxku 7- 9 Knaccoe

dusuka 1 pusnyecKue MeToAbl H3YYEeHUS NPUPOABI

dusznka — Hayka o mnpuponae. Habmiomenune u omwmcanue (HUINIECKUX
apieHnii. 3mepenne usndeckux BenuduH. MeXTyHApOaHAsl CHCTEMa €IUHHUIIL.
Hayunsiii MmeToa no3nanus. Hayka u TexHuka.

Jlemoncmpayuu.

Habmonenust Gu3nueckux sBIICHUI: CBOOOJHOTO TAJeHUS T, KOJecOaHUH
MasiTHUKA, TPUTSDKEHUS  CTaJlbHOrO  IIapa MarHUTOM, CBEUEHUSI HUTHU
BJICKTPUYECKOM JIaMIIbI.

Jlabopamopnvie pabomul u onvimol

OrnpeneneHue UeHbl JeIeHUs KAl U3MEPUTEIIBHOTO Tprbdopa.

Xapaxmepucmuka OCHOBHLIX U008 O0€sMeNbHOCMU YYeHUKa (Ha Ypoene

VUYeOHbIX Oelicmauli).



HaGmionate u  onuceiBath  (U3MYECKUE  SBJICHUS,  BBICKA3bIBATh
NPEANONOKEHUSI — THUIIOTE3bl, U3MEPATH PACCTOSHUS U TMPOMEKYTKM BpPEMEHH,
OTPENEIATh LIEHY JIeJICHUsI KAkl mMpudopa.

Mexanunueckue siBJIeHHUS.

Kunemaruka
Mexannyeckoe aswxeHue. Tpaekropusa. Ilyte — ckamsgpHas BenuyuHA.
CxopocTh — BEKTOpHas Beau4yuMHa. Moayib BEKTOpa CKOpOCTU. PaBHOMEepHOE

NPAMOJIMHENHOE JBWKEHUE. (OTHOCUTENBHOCTh MEXAHMYECKOTO JIBHXKEHHS.
I'paduku 3aBUCUMOCTH TTyTH U MOAYJISI CKOPOCTH OT BPEMEHHU JIBHYKCHUSI.

YckopeHne — BEKTOpHash BelWYMHA. PaBHOYCKOpEHHOE NPSIMOJMHENHOE
nBwkeHue. ['paguku 3aBUCUMOCTU MYTH U MOJYJSI CKOPOCTU PaBHOYCKOPEHHOTO
NPSIMOJIMHENHOTO JABWKEHUS OT BPEMEHU JIBUKEHUs. PaBHOMEpHOE ABUKEHUE TI0
OKPYKHOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Jlemoncmpayuu:

PaBHOMEpHOE TIPSAMOJIMHEHHOE JIBUYKEHHUE.

CBoOoHOE TajieHue Tell.

PaBHOYyCKOpEHHOE MPSAMOJIMHEUHOE IBUKECHUE.

PaBHOMEpHOE ABUKEHUE 11O OKPY>KHOCTH.

Jlabopamopnule pabomul u onvimul:

N3mepenue yckopeHusi CBOOOHOTO MaCHHUS.

Xapaxmepucmuka 0CHOBHbIX U008 0esiMeNbHOCU YUeHUKA (HA YPOBHe Y1UeOHbIX
oelicmauii):

PaccuntbiBaTh yTh M CKOPOCTH TE€NA MPU PABHOMEPHOM MPSMOJIUHEHHOM
nBuxeHuH. [IpencTaBnsaTh pe3yibTaThl U3MEPEHUN U BBIUMCICHUN B BUIE TaOIUIL
u rpadukoB. OnpeaensTs MyTh, MPONUICHHBIN 32 JaHHBIM IPOMEKYTOK BPEMEHH, U
CKOPOCTh Teia Mo rpaduKy 3aBUCUMOCTH MYTH PABHOMEPHOTO JBHKEHUS OT
BpeMeHH. PaccuuThiBaTb NyTh U CKOPOCTh MPU  PABHOYCKOPEHHOM
OPSMOJMHENHOM ABUXKEHUU Tena. Onpenenars MyTh U YCKOPEHUE ABUKEHUS Tema
no TrpaduKy 3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIHHEHHOTO

JIunamuka
Nuepuus. UueptHocts Ten. Ilepsriit 3akoH Herotona. Bzanmopericteue te.
Macca — ckamsgpHas BenuuuHa. [lnotHocth BemiectBa. Cuina — BEKTOpHAas

BesmurHa. Bropoii 3akoH Herotona. Tpetuii 3akoH HproToHa. /[BHKEHNE U CUJIBIL.

Cuna ynpyroctu. Cuna tpenus. Cuiia TsHKeCTH. 3aKOH BCEMHUPHOTO
TaroteHus1. LlenTp TsxecTu.

JHaBnenue. AtmocdepHoe nasnenue. 3akoH [lackans. 3akoH Apxumena.
VYcnoBue nnaBaHus Te. Y CIOBUS PaBHOBECHS TBEPOTO TENa.

Jlemoncmpayuu:

—  CpaBHEHHE MaccC TeJ C NOMOIIBIO PABHOIJIEYHX BECOB.

—  H3mepenue cuibl o neopmaruu npyKuHbI.

—  Tperuii 3akoH HproTOHA.

—  CBoiicTBa CHJIBI TPEHUS.

—  bapomerp.

—  OmnsrT ¢ mapom Ilackans.

— I'mnpasanyeckuii mpecc.



—  OmnsIThI ¢ BeiepKkOM ApXuMena.

JlabopamopHvie pabomul u onvlmol:

—  H3mepenue maccsl Teia.

—  H3mepenue oObeMa Tena.

—  H3mepeHue mIOTHOCTH TBEPIOTO TENA.

—  I'papnynpoBaHue Npyx’HUHbI U U3BMEPEHUE CUIJT TMHAMOMETPOM.

—  HccnenoBanue 3aBUCMMOCTH YJJMHEHUSA CTAIBHOM NPYKHUHBI OT
IIPUIIOKEHHOU CHUJIBI.

—  HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJBKEHUS OT IUIOIIAN
CONPUKOCHOBEHMS T€JI U CUJIbl HOPMAJIBLHOT'O JABJICHMUS.

—  Hccnenosanue ycinoBHiM paBHOBECHS pblyara.

— HN3mepenne apXxumenoBor CUIIBI.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCU Y4eHUKA (Ha YPOBHe

VUeOHbIX Oelicmaull):

M3Mmepats Maccy Tena, U3MEPATh IIOTHOCTH BEIIECTBA. BBIUKCIATH
YCKOPEHHUE TeJa, CHUJIbI, JECUCTBYIOIIECH Ha TEJIO, WM MacChl HA OCHOBE BTOPOTO
3akoHa HprotoHa. MccienoBaTh 3aBUCUMOCTD YJUJIMHEHUS CTAIBHOM MPYXUHBI OT
NpUJI0KEHHOW cwibl. McciaenoBath 3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT
IJIOIIAAU COMPUKOCHOBEHUSI TEJl M CUJIBI HOPMAJILHOTO JiaByieHus. 3MepaTs cuiibl
B3aMMOJICMCTBUSL  JABYX TeJl. BBIYUCIATH CWJIYy BCEMUPHOI'O  TATOTCHMUS.
HccnenoBath ycinoBUs paBHOBECHS pbluara. JKCIEPUMEHTAIBHO HAXOAUTh LEHTP
TSOKECTH ITUIocKoro Tena. (OOHapy»KMBaTh CYIIECTBOBAaHHUE aTMOCGHEPHOTO
napieHusi. OObSICHATh MPUYUHBI IJIaBaHus Tel. M3MepsaTs cuny Apxumena.

3aKOHBI COXpaHEHHUS UMITYJIbCA U MEXaHMYECKOW IHEePIrUH.
Mexanndeckue Koae0aHUs U BOJIHBI.

NMnynbce. 3akOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE IBUKEHUE.

Kunernueckas sHeprus. PaGora. [loreHnmanbHas sHeprus. MOIIHOCTS.
3aKoH coxpaHeHUs MexaHudeckou sHepruu. [Ipocteic Mexanu3mbl. Koadhumuent
nosie3noro aericteus (KI1[). Bo3oOHOBIsIEMble HCTOYHUKY YHEPTHUH.

Mexanndeckue konebanus. Pesonanc. Mexannieckue BOJHBL. 3BYK.
Hcnonp3oBanue KoaeOaHU B TEXHUKE.

Jlemoncmpayuu:

[IpocTeie MEXaHU3MBI.

HabGmronenne koneGaHuii Te.

HaGmronenrne MexaHU4YECKUX BOJIH.

JNBHXKEHUA TeJla OT BpeMEHHU. HaXxoauTh HEHTPOCTPEMUTENBHOE YCKOPEHUE IPU
JNBH>KEHUH TEJIA IO OKPY>KHOCTHU C MOCTOSIHHOW MO MOJIYJIFO CKOPOCTBIO.

Jlabopamophwvie pabomul u onvlmol:

Nsmepenne KII/] Hak1OHHOM ITIOCKOCTH.

Nzydenune xonebanuit MasTHUKA.

Xapakmepucmuka 0CHOBHbIX 8UO08 0esIMeNbHOCIU Y4eHUKa (Ha ypogHe

VUeOHbIX OelicmBull):

[IprMeHAT, 3aKOH COXpaHEHUsT HMITYyJbCa A pacyeTa pPe3yJbTaToB
B3auMoOJiecTBUSL Tell. M3Mmepsth paboTy cuibl. BBIUHCISATE KHHETUYECKYIO
SHEPIUIo Teja. BEIYUCIATE SHEPruto ynpyrou aeopmManuu npyKuHbl. Berauciaste



MOTCHIIMAIBHYI0 HSHEPruI0 Teja, MOAHATOro Haja 3emueild. [IpumeHsaTs 3akoH
COXPAaHEHHS] MEXAaHWYECKOM HJHEpPruM JUisl pacuera [MOTCHIMAJIbHOW U
KMHETHYECKOW dHepruM Tena. M3mepsate momHocts. M3mepsars KIIJ HakimoHHON
mwiockoctd. Beruncnars KITJ npocteix mexanu3smoB. OOBACHATH MpOIECC
KoJiebaHuii MasiTHUKa. MccnenoBaTh 3aBUCUMOCTh TepUojia KojieOaHU MasTHUKA
OT €ro JJIMHBI M aMIUIMTYbl KojieOaHui. BBIYUCHATh JIMHY BOJHBI U CKOPOCTH
pacnpoCTpaHeHUs 3BYKOBBIX BOJIH.

CrtpoeHue u CBOHCTBA BelleCTBA

Ctpoenne BemiectBa. OmNbIThl, OKa3bIBAIOIIME ATOMHOE CTPOCHHUE
BellleCTBAa. TeroBoe JBM)KEHHE M  B3aUMOJICHMCTBME YACTUI[ BEIIECTBA.
ArperaTHble cOCTOSIHUA BellecTBa. CBOWCTBA ra3oB, KUJIKOCTENW U TBEPABIX TEJL.

Jlemoncmpayuu:

Huddy3us B pacTBOpax u rasax, B BoJIE.

Mojienb Xa0TUUECKOTO IBUKEHUSI MOJIEKYJT B rase.

Mopens OpOyHOBCKOTO IBUKEHUS.

CuernneHue TBepbIX TE.

JleMoHCTpanys MoAeael CTPOCHUS! KPUCTAIIIMYECKUX TET.

JleMOHCTpalus paciiupeHust TBEPJOTO Tejia TPU HarpeBaHUMU.

JlabopamopHnvle pabomul u onvimul:

N3mepenne pazmMepoB MasbIX Tell.

Xapaxmepucmuka 0CHOBHbIX U006 0esIMeNbHOCU YUeHUKA (HA YPOBHe

YueOHbIX Oelicmaull):

HaGmonate u 00BsicHATH sBIeHUE U(dy3un. BBIMOTHATH OMNBITHI IO
OOHapY’>KEHUIO IEUCTBUS CHJI MOJICKYJISIPHOTO MPUTsHKeHUsI. OOBSICHATH CBOMCTBA
ra3oB, XHUIKOCTE W TBEPABIX TEJl HAa OCHOBE AaTOMHOW TEOPUHU CTPOCHUS
BEILECTBA.

TenuoBble siBJICHUS

TennoBoe paBHOBecue. Temmeparypa. BuyTtpennsss sHeprusi. PaGora u
temonepenadya. Buabl teronepenaun. KomumudecTtBo Tteruiorsl. KMcmapenue u
koHAeHcauus. Kunenue. BmaxxkHocTh Bo3ayxa. llnaBieHwe w KpucTtaum3anus.
3aKOH COXpPAaHEHHMS FHEPTUH B TEIJIOBBIX MPOIECCAX.

[IpeobpazoBanus 3HEprun B TerIoBeIX MamuHaX. KIITJI TerioBoi MarmuHsI.
DKOJOTUYECKUE MPOOTIEMBI TETTIOIHEPTETHKU.

Jlemoncmpayuu:

[IpyuHIMI 1eCTBUS TEPMOMETPA.

TermmonpoBOAHOCTh PA3JINYHBIX MATEPUATIOB.

KonBeknus B )KUAKOCTAX U ra3ax.

Termonepenaya myTem U3JIy4CHHUS.

SIBneHue ncnapeHus.

HaGnronenre KkoHASHCANH TAPOB BOABI HA CTAKAHE CO JIHJIOM.

Jlabopamopnvle pabomul u onvimol:

N3yuenue siBneHus TemiooOMeHa Mpy CMEIINBAHUU XOJIOJHOM U ropsyei

BOJbI.

UccnenoBanue nporecca UCIapeHusl.

N3Mmepenune BIIaxXKHOCTH BO3yXa.



Xapaxmepucmuka OCHOBHLIX U008 OesMeNIbHOCMU YYeHUKA (Ha ypoeHe

YUeOHbIX Oellcmaull):

Hab6mronats m3MeHeHHe BHYTPEHHEH SHEpPIruM Tejla MpHU Teruvlonepenade U
pabore BHemHHMX cwi. MccnegoBaTh sIBIIEHHE TEINIOOOMEHA NpPH CMELIMBAaHUU
XOJIOAHOWM M TopsuYei BOJbI. BBUMCIATHL KOJMMYECTBO TEIUIOTHI U YACIBHYIO
TEIUIOEMKOCTh ~ BEUIECTBA Mpu  Temjaonepenaye. Habmogate  u3MeHEHHs
BHYTPEHHEW JHEPruM BOJABI B pe3yJbTaTe HUCIHAapeHUs. BBIYUCIATH KOJIMYECTBA
TEIUIOTHl B Mpoleccax TeIUIONepeiayd Mpu IUIABJICHUU W KPUCTAJUIM3ALUU,
WCMIApEHUH W KOHJEHCAIMU. BBIYUCIATH VYACIBHYIO TEIUIOTY IUIABICHUS U
napooOpa3oBaHMsi BellecTBa. M3mepsaTh BIaXHOCTH Bo3ayxa. OOcyxnarb
AKOJIOTUUYECKHE TOCIEJACTBUSI TMPUMEHEHHS JBUraTejied BHYTPEHHETO CropaHwus,
TEIUIOBBIX U TUAPOITEKTPOCTAHLIUMA.

e JleKTpUYECKHE SIBJICHHS

OnekTpu3auus Tel. OJEKTpUYEeCKHid 3apsan. J(Ba BuAa 3IEKTPUUYECKHUX
3apsiioB. 3aKOH COXPAHEHMsI JJIEKTPUYECKOTO 3apsna. OJNEKTPUYECKOE TIOJIE.
Hanpsixenne. Konaencarop. DHeprust 3J€KTPUIECKOTO MOJIS.

[locTositHHBIA ~ 3nekTpuyeckuit  Tok. Cuina  ToKa.  DJIEKTPUUYECKOE
COMPOTHUBJICHHE. DIJIEKTpUUECKoe HampsikeHue. [IpoBOAHMKHM, AMAIEKTPUKH U
nojqynpoBoAHuKU. 3akoH Oma Juisi yyacTka dJeKkTpuueckoil menu. Pabora u
MOIIHOCTh 3JIEKTPUYECKOro Toka. 3akoH J[xoyns-Jlenna. IlpaBuna 6e3onacHocTu
npu paboTe ¢ UCTOUHUKAMU IIEKTPUUYECKOTO TOKA.

Jlemoncmpayuu:

DneKkTpu3anus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsiI0B.

YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

[IpoBOAHUKH U U30JISATOPHL.

DneKTpocTaTuuecKas UHAYKIUSI.

HcTouHrKHM OCTOSTHHOTO TOKA.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3mepenune HanpsyKeHUs: BOJIbTMETPOM.

Jlabopamopnule pabomul u onvimol:

OnbITHI IO HAOTIOJCHUIO AIEKTPU3ALUU TE MPU COIPUKOCHOBEHHH.

N3mepenue cuibl 3JIeKTPUUECKOTO TOKA.

N3mepenue 31eKTpuyecKoro HarpsKeHHUs.

UccnenoBanne 3aBUCUMOCTHM CHJIBI TOKa B  MPOBOJHUKE  OT

HaIPSKEHUS.

N3mepenue 31eKTpUuuecKoro COnpOTUBIEHUS TPOBOIHUKA.
N3yuyenue nociie10BaTeIbHOIO COEUHEHUS IPOBOTHUKOB.
N3yueHne napaineabHOro COEIMHEHHS IPOBOIHUKOB.
N3mepeHre MOITHOCTH 3JIEKTPUUYECKOr0 TOKA.

Xapaxmepucmuka OCHOBHLIX U008 OesAMeNbHOCU YYeHUuKa (Ha YposeHe

VUeOHbIX OelicmBull):

HaGnionate  siBaeHUs  SJEKTpU3alMU  Tell TMPU  CONPUKOCHOBEHHH.
OOBSCHITH SIBICHUS DJCKTPU3AIMU TEI U B3aUMOJCHCTBUS JIIEKTPUUECKUX
3apsiioB. MccnenoBars A€HCTBUS 3JIEKTPUUYECKOTO MOJI HA Tella U3 MPOBOJHUKOB



u IudNIeKTpukoB. CoOUpaTh HIEKTPUUYECKYIO ILienb. M3MepsaTh cuily Toka B
AJEKTPUYECKOW 1€MW, HanpsHpKEHWE Ha  Yy4acTKE  LENd, JJIEKTPUYECKOE
conpoTtuBiicHue. VccnenoBaTte 3aBUCHUMOCTh CHJIBI TOKa B MPOBOJAHUKE OT
HaIpsDKeHUS Ha ero KoHlax. M3MmepsTe paboTy U MOITHOCTh TOKa AJIEKTPUUYECKON
nenu. OOBSICHATH SIBJICHUS HArpeBaHUs MPOBOJHUKOB JJICKTPUUYECKUM TOKOM.
3HaTh ¥ BHITIOJIHATH MIpaBuUiia 0€30MacHOCTHU IIPHU paboTe ¢ UCTOUYHUKAMU TOKA.
MarnutHble SIBJICHUS
[TocTosiHHBIE MarHuThl. B3anmMoaeicTBue MarHuToB. MarHuTHOE MOJIE.
MarunurtHoe 1oJse Toka. J[edcTBrE MarHMTHOTO MOJIsI HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

DneKkTpoMarHuTHas UHIYKLIMS. DieKTporeHeparop. TpaHchopmarop.

Jlemoncmpayuu:

OmneIiT Opcrena.

MarsurHoe 1oJie Toka.

JlelicTBME€ MarHUTHOIO TOJIsi HA TPOBOJAHUK C TOKOM.

Y CTpONCTBO JIEKTPOABUTATENS.

DJIEKTPOMArHUTHAsA UHAYKIIMSL.

YcTpolicTBO TeHepaTopa MOCTOSHHOTO TOKA.

JlabopamopHnvle pabomul u onvimul:

COopka s7eKTpoMaruiuTa U UCTIBITAHUE €T0 JISHCTBHUS.

Xapaxmepucmuka 0CHOBHBIX U008 0essMeNbHOCU YUeHUKA (HA YPOBHe
YueOHbIX Oelicmaull):

OKCIEPUMEHTAIBHO M3y4aTh SIBJIECHUS MArHUTHOTO B3aWMOJEWUCTBUS TEll.
N3yuarp sBIEHHWS HaMarHu4yMBaHus  BewlectBa. lcciaegoBaTh — IelCTBUE
AIEKTPUYECKOTO TOKAa B TMPSIMOM MPOBOJAHUKE HA MAarHUTHYHO CTPEJKY.
OOnHapyxuBaTh JIeWCTBHE MArHUTHOIO TIOJII HA TPOBOJAHUK C TOKOM.
OO6HapyXuBaTh MarHUTHOE B3aUMOJICHCTBHE TOKOB. M3ydaTh NMPUHIIUI JACHCTBUS
AIEKTPOABUTATENS.

JJIEKTPOMATHUTHBIE KOJe0AHUS U BOJIHBI.
DONeKTpOMarHuTHhIE  KoJie0aHUs.  DJEKTPOMArHUTHBIE  BOJHBL.  BriusHue
AJIEKTPOMArHUTHBIX U3JIyYEHUN HA )KUBBIC OPTraHU3MBL.
[IpuHIUITBI PaIUOCBSA3U U TEIICBUICHUS.
CBeT — anekTpoMarHuTHas BoyiHa. [IpsiMmonrHeliHOe pacipOCTpaHEHUE CBETA.
Otpaxkenue u mnpenomsieHue cBera. I[lmockoe 3epkano. JIunH3el. DokycHoe
pacCTOSIHHE W ONTHYECKas cuia JIH3bl. Ontudyeckue nmpubdopsl. Jucnepcus crera.
Jlemoncmpayuu:

CBoiicTBa PJEKTPOMArHUTHBIX BOJIH.

[IpuHuun necTBus MUKPOPOHA U TPOMKOT OBOPUTETIS.

[TpyuHIMITBI paIUOCBSA3H.

[IpsAmonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTpakeHue CBeTa.

[Ipenomnenue cBera.

Xop nydelt B coOuparoiieit JuH3e.

XO0JI Tydel B pacCEenBAIOLIEH JIMH3E.

[Tonyuenne n300pa>keHU C TOMOIIBIO JIUH3.



JlabopamopHvie pabomul u onvlmol:

N3mepenue GokycHOro paccTosTHUS COOMPAIOIIEH JIUH3BI.

[Tonyuenne n300pa>keHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Xapaxmepucmuka 0CHOBHbBIX 8U008 OeameTbHOCMU YYUeHUKA (Ha yposHe

YUeOHbIX Oelicmaull):

OKCIIEpUMEHTAIBHO M3y4aTh SIBJICHUE DJIEKTPOMAarHUTHOW WHAYKLUH.
[lonyyaTh mDEpEMEHHBIM TOK BpAlIEHWEM KaTyIIKM B MAarHUTHOM IOJE.
OKCIIEpUMEHTAIBHO M3y4YaTh SIBJIEHHUE OTpa)keHus cBeTa. lccrenoBaTh CBOWCTBA
n3o0paxeHus B 3epkaine. M3MmepsaTs pokycHOE pacCTOSTHUE COOUPAIOIICH JIMH3BI.
[Tonyyats n300pakeHHe c MOMOIIbIO cobuparomiel auH3bl. Habmonars sBieHue
JUCIIEPCUHN CBETA.

KBaHTOBbBIE SIBJICHUS.

Crpoenue artoma. IlnanerapHasg Mozenb aroMa. KBaHTOBBIE MOCTYJIATHI
bopa. JIuneiyateie cnektpel. AToMHOE siapo. CocTtaB aTOMHOro siapa. SAnepHsie
cuibl. JledekT macc. DHeprusi CBSI3u aTOMHBIX sifep. PaanoaktuBHOCTE. MeTombl
perucTpanuu AepHbIX U3NydeHun. A nepHsle peakiuu. Snepusiid peakrop. Tepmo-
AJIEPHBIE PEAKLIUH.

BrnusHue  paguoakTHBHBIX ~ M3JYy4EHUHM  HAa  JKUBBIE  OPraHHU3MBI.
DKoJoruyeckue MpoOJeMbl, BO3HUKAIOIIME TMPU MCIOJIb30BAHUM aTOMHBIX
BJIEKTPOCTAHIIHM.

Jlemoncmpayuu:

HaGmonenne TpekoB anbda-yactuil B kamepe Buibcona.

VY CTpoilcTBO M IPUHLMUII IEUCTBUS CUETYMKA MOHU3UPYIOLINUX YaCTHUL.

Jlozumerp.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCU YUeHUKA (HA YPOBHe

YueOHbIX Oelicmaull):

HaGmonate nuHeluaTble CHeKTpbl m3nydeHus. HaOmrogaTe Tpeku anbda-
yacTull B kKamepe Bunbcona. Beraucnars nedext Macc U SHEPruio0 CBSI3HM aTOMOB.
Haxomute mepuon modypacmaja paadoakTUBHOro dieMeHTta. OOcyxIaTh
poOJIeMbl BIUSHUSA PAANOAKTHBHBIX U3ITYYCHUI Ha KUBbIE OpPTraHU3MBI.

Temamuueckoe niaanupoeanue 6 7— 9 Knaccax

OcHOBHOE coJiep>KaHne Bcero

7 knacc | 8 xkjace | 9 kiace Paxrn
YECKHU

®usnka u pu3nuecKue MeTO bl 5 - 2 I

U3YUYCHUS TTPUPOIBI

MexaHnuecKue sBICHUS 59 - 56 115

TenmoBbie SIBICHUS 4 24 - 28

DNEeKTpUUECKUE U MATHUTHBIC - 25 25

SIBIICHUS

DNEeKTpOMAarHUTHbBIEC KOJIEOAHUS U - 6 21 27

BOJTHBI

CrtpoeHue aroMa ¥ aTOMHOTO si/ipa - 5 15 20




CBeToBbBIC SBICHUS - 8 -
CtpoeHue U 3BOJIONMS BCEIICHHOU - - 8 8
Bcero 68 68 102 238

Cnmcok JuTepaTypsl.
1.A. B.«lI€pbimkun «. ®uszuka-7» — M.: [Ipoda, 2017
2.A. B.«Iléppimikun «. dusuka-8» — M.: [Ipoda, 2018
3.A. B.«IIépbimkun «. ®uszuka-9» — M.: [Ipoda, 2017
4.B.N. Jlykamuk, E.B. MBanoBa . COopHuKk 3amauy mo ¢usnke7-9 Kiacchl: K
yueOHukam A. B. Ileppikuna u ap. «duzuka7ki, «Pusnka.Ski»»Pusnka.9xi.»
(Mocksa «IIpocsemienue» 2001
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