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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma coctaBiieHa B COOTBETCTBHHU ¢ TpeOboBanusamMu denepanbHOro
roCyJapCTBEHHOr0 00pa30oBaTEILHOIO CTaHIapTa OCHOBHOI'O OOIIEro o0Opa3oBaHus,
pa3paboTtaHa Ha ocHOBe «lIpuMepHOI TporpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
no usuke. 7 — 9 kmaccel»; aBTopckoit mporpammel E.M. I'yrHuka, A.B.
[leppimkrHa mo Gu3uKe 1151 OCHOBHOM IIKOJIBI.

[Iporpamma obecnieuena iuaueit Y MK no pusuke njst 7-9 k1accoB CUCTEMBI
yueOHukoB «Beprukanb» ( A. B. Ilepbimkuna «®usuka» ais 7, 8 kinaccoB u A. B.
[leppimkuna, E. M. I'yrauk «®uzuka» mis 9 kinacca).

B cootBercTBUM ¢ TpeOoBanusmu denepaibHOr0 rocy1apCcTBEHHOTO
00pa30BaTeIbLHOr0 CTaHAapTa OCHOBHOIO 00111er0 00pa3oBaHus mpeaMer «Du3nka
u3yyaercs ¢ 7-ro no 9-it knacce. OO01iee KOJIu4ecTBO YPOKOB B HEJIETIO ¢ 7-r0 1o 9-it
KJ1acc coctaBiisieT 7 yacoB (7—8-i1 kjaccel — 1o 2 4yaca B HeJlento, 9-ii kiacc - mo Tpu
ypoOKa B HEJIENIO).

1. Ilnanupyemblie pe3ybTAThI H3Y4YeHHUSI Kypca (PU3UKH.

JIMYHOCTHBIE Pe3yJIbTATHI:

* chOpPMUPOBAHHOCTH MO3HABATEIbHBIX HHTEPECOB, WHTEUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN ydalluxcs;

* yOEXIEHHOCTh B BO3MOXHOCTH IIO3HAHUS MPHUPOIBI, B HEOOXOIUMOCTHU
Pa3yMHOr'0 HMCIIOJIb30BaHUS JOCTHKEHHI HAyKH M TEXHOJIOTMU I JAJIbHEHILEro
pPa3BUTUS YEIIOBEUECKOTO OOIIECTBA, YBAXXEHHWE K TBOpPIAM HAYKH M TEXHHKH,
OTHOIIIEHUE K (PU3UKE KaK AJIEMEHTY O0IEeYeIOBEUECKON KYIbTYpPHI;

* CaMOCTOSITEIbHOCTb B MPUOOPETEHHH HOBBIX 3HAHUM U MPAKTHUUECKUX
YMEHHUU;

* TOTOBHOCTh K BBIOOPY JKU3HEHHOI'O MYyTH B COOTBETCTBUHU C COOCTBEHHBIMU
WHTEPECAMH U BO3MOXXHOCTSAMU;

* MOTHBalMg 0Opa30BaTENbHON JEATENbHOCTH IIKOJIBHUKOB HA OCHOBE
JIMYHOCTHO OPUEHTUPOBAHHOTO MOJAX0/A;

* (hopmMupoBaHHE IEHHOCTHBIX OTHOIICHUH JIPYT K APYTY, YIUTEII0, aBTOpaM
OTKPBITUH U N300pETEeHUM, pe3ysIbTaTaM 00yUYeHUsI.

MeTtanpeaMeTHble pe3yJbTaThl:

* OBJIQJICHHE HAaBBIKAMHU CAMOCTOSITEIBLHOTO MPUOOPETEHUS HOBBIX 3HAHHIMA,
OpraHu3alMu y4yeOHOU JeATEeNbHOCTH, TIOCTAaHOBKHU IieJiel, TIUIaHUPOBAHMUS,
CaMOKOHTPOJISI U OLIEHKHU PE3YJIbTaTOB CBOEH JIEATEIBbHOCTH, YMEHHUSIMH MPEABUAECTD
BO3MOKHBIE PE3YJIbTAThI CBOUX JCHCTBUM;

* MIOHUMAHHUE PA3TUYUN MEXKY UCXOAHBIMU (PaKTaMHu W TUIOTE3aMU JJIs UX
OOBSICHEHHS, TCOPETUYECKUMHU MOJICISIMU U PEaTbHBIMU OOBEKTaMH, OBJIAJICHHE
YHUBEPCAJIbHBIMU YYEOHBIMH JIEUCTBUSMH Ha MpUMEpax TUIOTE3 Il O0bSICHEHUS
U3BECTHBIX (DAKTOB W OKCIEPUMEHTAIBHOW TIPOBEPKH BBIIBUTAEMBIX THIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJIENEN MPOLECCOB WIH SABJICHU;

* (hopMupoBaHHME yMEHUI BOCIPUHHUMATh, MepepadaThiBaTh U MPEAbSIBIATH
uHGOpPMAIINIO B CJIOBECHOM, 00pa3HOi, CHMBOIUYECKON (opMax, aHAIIM3UPOBATH U
nepepadbaThiBaTh MOTYYCHHYIO HH(OpPMaIMI0 B COOTBETCTBUU C IMOCTABICHHBIMHU
3aJja4aMH, BBIIEISATh OCHOBHOE COJIEPKAHUE MMPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM
OTBETHI HA TOCTABJIEHHBIE BOIPOCHI U U3JIaraTh €ro;



* MpUOOpETeHHE OMbITa CAMOCTOSTEILHOTO TOMCKa, aHajau3a u oTOopa
uHpOpMAIlMM  C  KCIOJB30BAHMEM  PA3IMUYHBIX  HCTOYHUKOB M HOBBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHH JJ1s1 PellieHUs M03HAaBAaTENbHBIX 33]1ay;

* pa3BUTHE MOHOJOTHYECKON U JUATIOTUYECKOM peur, YMEHHSI BbIpakaTh CBOU
MBICIIA M CITIOCOOHOCTH BBICIYLIMBATh COOECEIHUKA, TOHUMATh €ro TOYKY 3pEHHS,
OpHU3HABATH MPABO APYTOro YEJIOBEKAa HA UHOE MHEHHUE;

* OCBOGHHE TPUEMOB JIEHCTBUI B HECTAHAAPTHBIX CHUTYaAlUAX, OBJIAJICHHE
ABPUCTUYECKUMHU METOIAMH pELIEHUs IPOoOIIeM;

* ¢hopMHpOBaHHWE YMEHUU pabOTaTh B TPYIIE C BHIMOJIHCHHEM Pa3TUYHBIX
COLIMAJIBHBIX POJIEH, IPEICTABIISTH U OTCTAUBATh CBOM B3TJISAJIbI M YOCKIEHUS, BECTU
JTUCKYCCHIO.

IIpeameTHbIie pe3yabTAThI:

BbInyCKHUK HAYYHTCH:

* coOmonath mnpaBuia O€30MAaCHOCTH U OXpaHbl Tpyda mpu padore ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

* IMOHUMAaTh CMBICII OCHOBHBIX (PM3MYECKUX TEPMHUHOB: (DU3UUECKOE TEIIO,
dbusnueckoe siBieHue, pusndeckas BeIUYnHa, €IUHULBI U3MEPEHUS;

* pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOYHO pEWUTh NpPHU [OMOIIH
¢u3nuecKMX  METOAOB; AHAIM3UPOBATh  OTHENBbHBIE  OTallbl  MPOBEICHUS
UCCJIEIOBAaHUN U MHTEPIPETUPOBATH PE3YNILTATHI HAOIOICHUI U ONIBITOB;

* CTaBWTH OMBITHI 110 UCCIAEAOBAHUIO (PM3UUECKUX SBICHUN WA (HU3UIECKUX
CBOMCTB Tey 0€3 HCIOJIb30BAaHUSI MPSIMBIX W3MEPEHUIA; MpU 3TOM (HOPMYITUPOBATH
npobieMy/3agady  y4eOHOro  ODKCIIEpUMEHTa;  coOUpaTh  yYCTAaHOBKY U3
IPETI0KEHHOTO 000PYI0BAHUS; POBOJIUTH OMBIT ¥ (POPMYIUPOBATH BEIBOJIBI.

* TOHUMATh POJIb IKCIIEPUMEHTA B MOJIYUCHUH HAYYHOU UHPOpMAIUK;

* MPOBOAUTH MPAMbIE U3MEPEHUS (PU3NUECKUX BEIUYUH; MPU 3TOM BHIOUPATH
ONTUMAJIBHBIN CIOCO0 M3MEPEHUs U MCMOJIb30BaTh MPOCTEHIIINE METOJbI OIEHKU
NOTPEIHOCTEN U3MEPEHU.

* TMPOBOJIUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIHYUH C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHUI: NpPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(duKcupoBaTh pPe3yabTaThl NOTYYEHHONW 3aBUCUMOCTH (DU3MUECKHUX BEIIMYUH B BHUJIEC
TaOHIl U TPAPUKOB, AENATh BHIBOABI 110 PE3yIbTAaTaM UCCIIEIOBAHMUS;

* MPOBOAUTHL KOCBEHHbIC€ M3MEpPEHHUS  (DU3NUECKUX  BEIWYUH: TPH
BBITIOTHEHUW W3MEPEHUN COOMpaTh OKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEHys
NPENJIOKEHHON HMHCTPYKIIMU, BBIUUCIATH 3HAUYCHHE BEJIUYMHBI U aHAJIU3UPOBATH
NOJIy4YEHHBIE PE3YJIBTATHI C YUYETOM 33JaHHOM TOYHOCTH U3MEPEHHUI;

* aHAJIM3UPOBATh CHUTYyallMM TMPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa,
y3HaBaTh B HHUX TMPOSIBJICHHME HW3YYEHHBIX (U3UUYECKUX  SBICHUM WU
3aKOHOMEPHOCTEN U MPUMEHATh UMEIOIINECS 3HAHUS JIJIsl UX OOBSICHEHHS,

* MOHUMATh MPUHLMUIBI JEUCTBHUS MAaIlKUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, YCIOBUSA UX OE€30MMACHOI0 UCIIOIb30BAHNUS B IOBCETHEBHON KU3HH;

* HCIOJIb30BaTh MPU BBHIMOJHEHUU YYEOHBIX 3a7a4 HAyYHO-TIOMYJISPHYIO
JUTEPATypy O PU3NYECKUX SIBJICHUSAX, CIPABOYHbIE MaTepualbl, pecypchl IHTEpHET.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

* 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aHUl, poib  QU3UKU 8
pacuwiupenuy npeocmasienuli 00 OKpyxcailoujem Mupe u ee 6KIa0 8 YayduieHue
Kauecmaea HCU3HU,



* UCNONbL306aMb NpUEMbl NOCMPOEHUs U3UYECKUX Mooeneti, NOUcKa u
DOPMYTUPOBKU DOKAZAMENLCME BLIOGUHYIMBIX 2UNOME3 U MeOPemui4ecKux 8b180008
Ha OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (haKmos,

* CPaBHUBAMb MOYHOCMb UBMEPEHUs PU3UYECKUX GeIUYUH NO GeIUYUHEe UX
OMHOCUMENbHOU NOZPEUWHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL

* CAMOCMOSAMENbHO NPOBOOUMb KOCBEHHblE UMEPeHUs U UCCIe008aHUS
Qu3uueckux GelUUUH C UCNONL30BAHUEM PA3IUYHBIX CHOCOD08  USMEPEHUs]
Quzuueckux 6eruduH, 8vIOUPAMb CPEOCMBA USMEPEHUsl C YYemoM HeoOX00UMOl
MOYHOCMU U3MepeHUll, 0O0CHO8bIBAMb 8bIOOP CNOCObA U3MepeHUs, A0eK8AMHO20
noCmaegneHHou  3adave, NPOBOOUMb  OYEHKY  OOCMOBEPHOCMU  NOJYHYEHHbIX
pe3yibmamos;

* BOCHPUHUMAMb UHGOPMAYUI0  PUULECKO20 COOEPHCAHUS 6 HAYUHO-
NONYNAPHOU Jumepamype U cpeocmeax MAaccosou UHGOpMayuy, Kpumuyecku
OYEHUBAMb NOLYUEHHYI0 UHPOPMAYUIO, AHATUSUPYS ee coOoepxcaHue U OanHvie 00
ucmounuxe uHgopmayuu,

* co30asamv  COOCMBEHHble NUCbMEHHble U YCHHble COOOWEHUs O
Qu3uueckux AGNEHUSX HA OCHOBE HECKONbKUX UCMOYHUKO8 UHpopmayuu,
CONpPOBOANCOAMb BbICMYNIEHIUE NPe3eHmayuell, Y4umuléas 0CoOEeHHOCMU ayOumopuu
CBEPCMHUKOB.

bonee pneranpHO mMaHUpyeMble pe3ydbTaThl OOYYCHUS TMPEACTABICHBI B
TEMaTUIECKOM TUTAHUPOBAHUM.

II. Conepskanue yueOHOro nmpeamera

(mpakTHYecKasi 4acTh y4eOHOIr0 CO/lep:KaHMs MPeMeTa YCHJIeHa
MaTepuajibLHO-TeXHH4Yeckoi 0a3oii nenrpa «Touka pocTa», HCIOJIbL3YyeMOTr0 1JI
peaim3anuu 00pa3oBaTe/IbHbIX MPOrPAaMM B PAMKAX NPeNoJaBAHUA (PU3UKH)
Du3uka 1 GU3nYecKue MeToAbl U3yYeHUs MPUPOAbI

®dusnka — Hayka o npupoje. Hadmonenne u onucanue GU3n4ecKux siBJICHUM.
Oduznueckue npudbopsl. Guznveckre BeTUINHBI U UX u3Mepenue. [lorpemnoctu
U3MEPEHUM.

Mexnynaponnas cucreMa envHul. Hayunsiit Mmetoy mo3Hanus. GU3ndecKuii
AKCIEPUMEHT U

dbusnueckas Teopus. Hayka u TexHuka.

JleMmoHcTpanum (¢ MCmoIb30BaHueM 000pynoBanus «Touka pocray)
Habmonenune ¢puzndyeckux sBieHU: CBOOOIHOTO MaIeHUs Tell, KoJieOaHU
MasTHUKA,

IPUTSKEHNUE CTAIBHOTO 11apa MATHUTOM, CBEYEHUE HUTH JIEKTPUUECKOM JIaMIIbI.
duznveckue

puOOpHI.

JlaGopaTopHbie padoThI M ONBITHI (C MCNOJIb30BaAHUEM 000pyaoBaHus «Touka
pocTta») OnpezeleHne LEeHbl AeJIeHNs Kbl K3MEPUTEIBHOI0 MPUOOpa.
N3MmepeHune 1uHbI.

N3Mmepenue oobema xKUIKOCTU U TBEpAOro Tena. MizMepeHue TemMneparyphl.
MexaHn4yecKkue siBJICHUA

Kunemaruka /Ilunamuka

3aKOHBI COXpPAHEHUS UMITYJIbCA U MEXaHUYECKOW SHEPrUu MexaHnyecKue
KOJIeOaHUsI ¥ BOJTHBI



Mexanunueckoe BrkeHHe. OTHOCUTENBHOCTD JBHKEeHUA. CUcTeMa OTcYeTa.
Tpaexropus. [1yte. [IpamonuneitHoe paBHOMEPHOE JIBH>KEHUE. CKOPOCTH
PaBHOMEPHOI'O MPSIMOJIMHEMHOTO ABWKEHUA. METOABI U3MEPEHUS PACCTOSHHUS,
BPEMEHH U CKOPOCTH.

HepaBHomepHoe nBr>keHME. MTHOBEHHAsI CKOPOCTh. Y CKOpeHue. PaBHOYCKOpEHHOE
nerxenue. CeodonHoe najenue tei. ['paduku 3aBUCUMOCTH ITyTH U CKOPOCTH OT
BPEMEHH.

PaBHOMepHOE IBIKEHHE 110 OKPY>KHOCTH. [lepuoa u yactora oOpaleHus.
SBnenue nnepuuu. [lepseiit 3akon HeroTona. Macca tena. [InotHOCTH BemiecTsa.
Metoapl U3MEPEHHS MACChl U TIIOTHOCTH.

B3aumopericteue ten. Cuia. [IpaBuiio cioxeHus cui.

Cuia ynpyroctu. MeToasl H3MEpEHHUSI CUIIBI.

Bropoii 3akon Herotona. Tpernii 3akoH HeroToHA.

Cuina TspkecTH. 3aKOH BCEMHUPHOTO TATOTeHHS. ICKyCCTBEHHBIE CITYTHUKHU 3€MIIH.
Bec tena. HeBecomocTs. ['eonenTprueckas u remoueHTpuIecKas CUCTEMbI MUPA.
Cwia Tpenus.

MowmeHT cuitbl. Y ciioBus paBHOBecHS pbryara. LleHTp TsokecTu tena. Y cinoBus
paBHOBECUS TEIL.

Nmnynbce. 3aKOH cOXpaHEHUs UMITYJibca. PEaKTUBHOE JIBH>KEHUE.

Pabora. Momnocts. Kunernueckas sneprusi. [loreHimanbHas s3Heprus
B3aUMOJICHCTBYIOIIMX TeJl. 3AKOH COXPaHEHMsI MEXaHHYeCKOoW s3Heprun. IIpocTsie
Mexanu3Mbl. KoadduimeHt mnone3Horo nedcTus. MeTo sl U3MEPEHUS DHEPTHUH,
paboThl U MOILTHOCTH.

HaBnenune. AtmocdepHoe naBienne. MeToapl n3MepeHus JaBleHUs. 3aK0H
[Tackans. ['mapaBnuueckrue MaliuHbl. 3aKOH ApxuMena. Y CJIOBUE TUIABAHUS TET.
Mexanuueckue konebanus. [lepuon, yactora u amruTyaa koinedanuii. [lepuon
KoJIeOaHMIT MaTEeMAaTUYECKOr0 U MPY>KMHHOT'O MasiTHUKOB.

Mexanuyeckue BOJIHBL. [{JIMHA BOJTHBI. 3BYK.

JlemoHcTpanuu (¢ MCNoJib30BaHueM o6opyaoBanus «Touka pocray)
PaBHOMepHOE npsiMonnHelHOe ABUKEeHHE. OTHOCUTENBHOCTD JIBHXKECHUSI.
PaBHOyCKOpEHHOE ABMKEHHE.

Hanpagnenue ckopoctu npyu paBHOMEPHOM JBUKEHHUU 110 OKPY>KHOCTHU. SIBeHUE
uHepuuu. B3anmonencrsue Tel.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehOpMaIiyl Py KUHBIL.

Cnoxenue cuin. Cuna tpenus. Bropoii 3akod Hetotona. Tperuii 3akon HeroToHa.
HesecomocTs.

3aKOH COXpaHEHUS UMITYJIbca. PEakTUBHOE IBUKEHUE.

W3meHenue sHepruu Tela npu copepiieHun padbotsl. [IpeBpanieHus MexaHu4ecKou
SHEPrUH U3 OAHOU (HOPMBI B IPYTYIO.

3aBHCUMOCTb JAaBJIEHUS TBEPJIOTO TEJIA HA ONOPY OT ACHCTBYIOLIEH CUIIBI U
wiomaau onopsl. OOHapyXeHue aTMOC(EPHOro AaBICHUS.

N3mepenne atmochepHOro aaBieHus: 6apOMETPOM - aHEPOUIOM.

3akoH [Tackans.

I'mopaBauyueckuit mpecc.

3akoH Apxumera.

[IpocTbie MEXaHU3MBL.

Mexanundeckue KoneOaHusl.



MexaHn4yecKue BOJIHBL.

3BYKOBBIC KOJICOaHHS.

VY ci10BUsA paclpOCTpaHEHUs 3BYKA.

JlaGopaTopHbie padoThI M ONBITHI (C MCMOJIL30BAHUEM 000pynoBaHus «Touka
poctay) 3MepeHue CKOpoCTH PaBHOMEPHOT'O JIBUKEHUSI.

N3ydeHne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOMEPHOM U PABHOYCKOPEHHOM
INBWKEHNU M3Mepenne yCKOpeHus MPSIMOJIUHETHOTO PaBHOYCKOPEHHOTO IBUKEHUS.
N3mepenue maccsl.

N3mepenue mioTHOCTH TBEPIOTO TeNa.

N3MepeHune mIoTHOCTH KUIKOCTH.

N3mepenue cuitbl TMHAMOMETPOM.

CroxeHue cuJjl, HallpaBJICHHbBIX BJIOJIb OJTHOW MPSMOM.

CroxeHue CUJl, HAaNPaBJICHHBIX MOJ YTIIOM.

HccnenoBaHne 3aBUCUMOCTH CHIIBI TSIKECTHU OT MAaCChl TeENa.

HccnenoBaHne 3aBUCUMOCTH CWIIBI YIIPYTOCTH OT YAJIMHEHUS Py UHBL. M3Mepenne
YKECTKOCTH NPY>KUHBI.

UccnenoBanue cuimbl TpeHus CKoabxeHus. Mi3mepenue kordduirenTra Tpenus
CKOJIb)KEHUS.

HccnenoBaHue ycioBui paBHOBECHUS pblUuara.

HaxoxneHue neHTpa TSKECTH IIOCKOro TENa.

Brruucnenue KII/[ HakJIOHHOM TJTIOCKOCTH.

N3mepeHne KHHETUYECKOW YHEPTUM TEJIA.

N3mepenne n3aMeHeHus NOTEHIMAIbHOW YHEPT MU TENA.

N3mepenne MOIHOCTH.

N3mepenue apxuMen0BOM CUJIBI.

N3ydenne ycioBuii IiiaBaHus TeIL.

N3yyenue 3aBUCUMOCTH Meproia KoJeOaHUil MasiTHUKA OT JJIMHBI HUTH.
N3mepenue yckopeHust CBOOOTHOTO MaICHUs C TTIOMOIIbIO MasiTHUKA.

N3y4yenue 3aBUCUMOCTH TeprOIa KoJebaHuil Tpy3a Ha MPYKUHE OT MacChl Tpy3a.
BrinmyckHUK HayuuTCs:

* pacrno3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS
3HAHUU OCHOBHBIE€ CBOMCTBA WJIM YCJIOBUS IIPOTEKAHUS 3TUX SIBJICHUN: PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBIKEHUE, CBOOOIHOE TaJIEHUE TEll,
HEBECOMOCTb, PABHOMEPHOE JABUKEHUE 110 OKPYKHOCTH, UHEPLIMS, B3aUMOJIEHCTBUE
TeJ, Tepenayda aBJieHusl TBEPbIMU TeJIaMU, KUJIKOCTSIMU U Ta3aMu, aTMochepHoe
JIaBJICHUE, TJIaBaHUE TEJ, paBHOBECHUE TBEPIBIX TeJ, KOJIEOATENbHOE JBHKECHHUE,
PE30HAHC, BOJIHOBOE JIBUXKEHUE;

* ONKUCHIBATH U3YUYECHHBIEC CBOMCTBA TEI U MEXAHUYECKUE ABJICHUS, UCTIOIb3Ys
¢dbuznyeckre BEIMUNHBL: MyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, TUIOTHOCTh
BEIECTBA, CUJIA, IABJICHUE, UMITYJIbC TEJIA, KHHETUYECKasl SHEPIUsl, TOTEHIMAJIbHAS
SHEprusi, MexaHuueckasi pabora, Mmexanuueckas moiHoctb, KI1/[ mpoctoro
MEXaHU3Ma, CUJIa TPEHUs, aMIUTUTY/1a, IEPUOJ] U YacToTa KoJieOaHuM, JJIMHA
BOJIHBIM CKOPOCTh €€ pacnpOCTPAHEHHUS; IIPY ONUCAHUH NPABUIIBHO TPAKTOBATh
(bu3MIECKU CMBICT UCTIONB3yEMbIX BEIMUMH, UX 0003HAYCHUS U €IUHUIIBI
U3MEPEHUs, HaXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (U3UUECKYIO BEIMUUHY C
JIPYTHUMU BEJIMYUHAMMU;



* AaHAJIM3UPOBATH CBOICTBA TEJ, MEXaHUYECKHUE SBJICHUS U MPOILIECCHI, UCTIONb3Ys
busznueckue 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH COXPAHEHUS SHEPTHUH, 3aKOH BCEMUPHOTO
TATOTEeHUS, paBHOAEHCTBYoIas cuna, I, I u 111 3akonsl HetoTOHA, 3aK0H
COXpaHEHUs UMITYJIbCa, 3aKOH ['yka, 3akoH Ilackais, 3akoH Apxume/ia; Ipu 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €0 MaTEMAaTUYECKOE BhIPAXKEHHUE;
* pa3aM4aTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (PU3UYECKUX MOJIEIe: MaTepruanbHas
TOYKA, MHEPLHUAIIbHASI CUCTEMA OTCUETA;

* pemaTh 3aJa4u, UCIOJIb3Ys (PU3NYECKHUE 3aKOHBI (3aKOH COXPAaHEHUS SHEPTHH,
3aKOH BCEMUPHOTO TATOTeHUs, NpuHuun cynepno3uuuu cui, I, II u III 3axonb1
HproToHa, 3aK0H coXpaHeHHs UMITyJIbca, 3aKoH [ 'yka, 3akoH Ilackaiis, 3akoH
Apxumena) u GopmyIibl, CBI3bIBaIOIINE (PU3MUECKHUE BETHUUHBI (ITyTh, CKOPOCTH,
YCKOpEHHE, Macca Tella, INIOTHOCTh BELeCTBa, CUjla, AaBJIECHUE, UMITYJIbC TENa,
KUHETUYECKasi HEPTUsl, MOTCHIIMATbHAS SHEPTUsl, MEXaHuueckasi padbora,
MexaHuudeckas MmomHocTh, KITJI mpocToro Mexanusma, CHjia TPEHHUS CKOJIbKEHUS,
aMILTUTY/1a, IEPUOJ] U YaCTOTa KOJIeOaHUM, JUTMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHEeHHs): Ha OCHOBE aHaJIN3a YCIOBUS 3a7a4M BBIICIATh (PU3UUECKUEC
BEITUYMHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHMS, U TIPOBOJIUTH PACUETHI.
Buinycknuk nonyuum 603modcHocms HAy4umuvcsi.

* UCNONIBL3068AMb 3HAHUS O MEXAHUYECKUX S8NIeHUAX 8 NOBCEOHEBHOU HCUSHU O1A
obecneuenus be3onacHocmuy npu 0opaujeHuu ¢ npudoOpamMu U MexHU4ecKUMu
ycmpoticmeamu, 0Jisl COXPAHEHUsi 300P08bsi U COOIIO0EHUSI HOPM IKOJLO2UHLECKO20
nogeoeHUs: 8 OKpycauell cpeoe;

* NPUBOOUMb NPUMEPBL NPAKMUYECKO20 UCNOIb308AHUSL PUIULECKUX 3HAHUL O
MEXAHUYEeCKUX ABNEHUAX U PUULECKUX 3AKOHAX, UCNOIb308AHUS 60300HOBIISEMbIX
UCMOYHUKOB IHEP2ULL, IKONOSUYECKUX NOCNe0CMBUL UCCTIe008AHUSL KOCMUYECKO20
npocmpancmea,

* PAzIUYaAms epanuybl NPUMEHUMOCMU PU3ULECKUX 3AKOHO8, NOHUMAMb 8Ce00WUll
xapakxmep pyHOAMEHMAaNbHbIX 3AKOHO8 (3AKOH COXPAHEHU MEXAHUYECKOU SHepeUul,
3AKOH COXPAHEHUs UMNYIbCA, 3aKOH 8CEMUPHO20 MA0MEHUS) U 02PAHUYEHHOCb
UCNONBb30BAHUS YACMHBIX 3AKOHO08 (3axoH I'yKka, 3akon Apxumeoda u op.);

* NPUEMAM NOUCKA U (HOPMYTUPOBKU OOKAZAMENLCIE bLOGUHYMBIX CUNOME3 U
meopemuyecKux bl80008 Ha OCHOBE IMNUPULECKU YCIMAHOBIIEHHbIX (DaKmMOos;

* HAXOOUMb A0EeK8AMHYIO NPEVJIONHCEHHOU 3a0aye u3UiecKyro Mooeilb, pa3peuams
npoonemMy Ha OCHO8E UMEIOWUXCS 3HAHUL NO MEXAHUKe C UCNOb308AHUEM
Mamemamuyecko2o annapama, OYeHUu8ams peaibHOCHb NOJYYEHHO20 3HAYEeHUs
Gusuyeckou erudUHbI.

MoiekyasipHas pU3UKa ¥ TEPMOAMHAMUKA

Ctpoenue 1 cBOMCTBA BEIIECTB TENI0BbIE SABICHUS

Crpoenue BeniecTBa. TeraoBoe ABUKEHUE aTOMOB M MOJIeKyJl. BpoyHOBCcKoe
nexenue. Juddysusa. BzaumoneiictBue yactuil Bemiectsa. Mojenu CTpoeHUs
ra3oB, JKUJIKOCTEH U TBEPABIX TEI U O0BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX
MOJIEJIEN.

TennoBoe nBuxenue. TemnoBoe paBHoBecue. Temneparypa u ee usMmepenue. Cs3b
TEMIIEPATYPhI CO CPEAHEN CKOPOCTHIO TEIIOBOTO Xa0TUYECKOTO JBUKECHUS YaCTHII.
Buyrtpennsist sneprus. Pabota u remonepegaya kak crnocoObl K3BMEHEHUS
BHYTPEHHEW dHepruu Tena. Bubl Temionepenayu: TEMIONPOBOAHOCTh, KOHBEKIIHUS,



u3nydeHre. KoamdecTBo TEIoThl. Y AefbHas TEII0EMKOCTh. 3aKOH COXPaHEHHUS
JHEPI'MM B TEIUIOBBIX IPOLIECCAX.

Ucnapenue u konnencauus. Haceimennsiii nmap. Bnaxuocts Bo3nyxa. Kumnenue.
3aBUCUMOCTb TEMIIEPATYPBI KMIIEHUS OT AaBieHus. [lnaBinenne nu kpucramim3anus.
VY aenpHas TEMI0Ta IUIABJICHUS U TapooOpa30BaHUs. ¥ JeNIbHAs TEIIOTa CrOPaHMUsL.
Pacuer xonuuecTBa TEMIOTHI IPH TEIIIOOOMEHE.

[TpunHuunel paboTel TernoBbix ABurareneil. [laposas TypOuna. J[Burarens
BHyTpeHHero cropanus. PeaktuBHbii geurarens. K111 reruioBoro nsurarens.
OObsicHeHne yCTPONUCTBA U MPUHIUIA IEHCTBUS XOIOAMIBHUKA.

IIpeoOpa3oBaHus SHEPIUH B TEIJIOBBIX MAIIMHAX. DKOJIOTMUECKHUE ITPOOIIEMBI
UCITOJIb30BAHUS TEIJIOBBIX MAIIUH.

JemoncTpanum (¢ ucnoab3oBanueM odopyaosanus «Touka pocray)
CxxumaemocTb ra3oB. Auddys3us B razax u KUAKOCTIX. MoIeab Xa0TUYECKOTo
JBUKEHUS MOJIeKy1. Mojenb OpOyHOBCKOTO IBUKEHUSI.

CoxpaHeHnue o0beMa KUIKOCTH IpU u3MeHeHnu popmel cocyna. Cuerienue
CBHMHIIOBBIX IWJIMHIPOB. [IprHIMN KeicTBUS TEPMOMETPA.

W3MmeHeHne BHYTpEHHEN SHEpruu Teja Ipy COBEPILICHUH paboThl U U
Temionepenayde. TemionpoBOAHOCTh pa3IUYHbIX MaTepranoB. KoOHBEKIIHS B
KUIKOCTAX U rasax. Temonepeaada myTeM U3J1y4eHus.

CpaBHEHHE yEIBHBIX TEINIOEMKOCTEN PA3JIMYHBIX BEIECTB. SBiIeHNE UCTIapEeHMS.
Kunenne Boapb!.

ITocTosstHCTBO TeMnepaTypbl KUIIEHUS )KUIKOCTH. SIBIICHUS TUIaBIICHUS U
KPUCTAJIU3ALU Y.

N3mepenune BIaxXHOCTH BO3yXa ICUXPOMETPOM WIIM TUTPOMETPOM. Y CTPOMCTBO
YETBIPEXTAKTHOI'O JBUTATENsl BHYTPEHHETO CrOPaHUsl. Y CTPOMCTBO MapOBOM
TypOuHbl JIabopaTopHbie padoThl U ONBITHI (C HCIOJIb30BaHHEM 000PYAOBAHUS
«Touka pocra») HccieqoBanue N3MEHEHHs CO BPEMEHEM TEMIIEPaTyphI
oCThIBaroIel Boabl. M3yueHue siBiieHus TerioooMena. Mzmepenue ynenbHol
TEIJIOEMKOCTH BelecTBa. M3MepeHne BlIakHOCTH BO3yXa.

HccnenoBaHue 3aBUCUMOCTH 00beMa raza OT JaBJiICHUsI IPU IOCTOSIHHON
TEeMIIepaType.

BrinyckHuK HayuuTC:

* pPacIio3HaBaTh TEIJIOBBIE SIBJICHUS U OOBSICHATh HA OCHOBE UMEIOIINXCS 3HAHUI
OCHOBHBIE CBOICTBA WJIM YCJIOBUSI MPOTEKAHUSI STUX ABJIEHUM: 1udPy3us,
U3MEHEeHHe 00bEMa Tell TPU HarpeBaHuu (OXJIaKIEHUH), OOJIbIIas COKMMAEMOCTh
ra3oB, MaJIasi CKUMAeMOCTb JKAJIKOCTEN U TBEPABIX TEJ; TEIJIOBOE PABHOBECHE,
UCIIapEHUe, KOHICH AW, IIJIaBJICHUE, KPUCTAJUIN3aLMs, KAUIIEHUE, BJIaXKHOCTh
BO3/1yXa, Pa3JIMYHbIE CIIOCOOBI TEIJIONEPEaUH;

* OIKMCBIBATh U3YYEHHBIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHUSI, UCTIOJIb3Ys
(pu3nyecKue BETUYMHbBI: KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SJHEPI U, TEMIIEPATypa,
yAENIbHas TEITIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS U
napooOpa3oBaHusl, yieJabHas TEIJI0Ta CrOPaHus TOIUINBA, KO3(PPUIUEHT MOJIE3HOTO
JENCTBUS TEIJIOBOTO JBUraTENsT; IPA ONIMCAHUM MPABUIIBHO TPAKTOBATh
(U3nYEeCKuil CMBICI UCIIOJIb3YEMBIX BEIHUWH, UX 0003HAUCHUS U €IUHULIBI
U3MEPEHHUSI, HAXOAUTH (POPMYIIbI, CBA3BIBAOIIUE TAHHYIO (PU3NYECKYIO BEIUUUHY C
JIPYTMMH BEITMYMHAMU;



* AHAJTM3WPOBATH CBOMCTBA TEJI, TETUIOBBIC SIBJICHUS M MPOIECCHI, UCIIONB3Ys 3aKOH
COXpaHEHUs YHEPTUH; Pa3IUdaTh CIIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U €ro
MaTEMaTHIECKOE BBIPAKCHUC;

* pa3nu4yaTh OCHOBHBIE IPU3HAKHU MOJIEJICH CTPOCHHUS Ta30B, JKUIKOCTEH U TBEPABIX
TEIT;

* permaTh 3a7a4M, UCIIOIB3Ys 3aKOH COXPAHECHUS SHEPTHH B TETUIOBBIX MPOIIECccax,
(opMyITBI, CBSI3BIBAIOIINE (PU3HUECKHUE BETHUNHBI (KOJTHYECTBO TEILIOTHI,
BHYTPCHHSISI SHEPT s, TEMIIEpATypa, YACIbHAs TEITIOEMKOCTh BEIECTBA, yACIbHAs
TEIUTOTA TUIaBJICHUS U MapooOpa3oBaHusl, YACIbHAS TEIUIOTa CTOPAHHS TOILIINBA,
K03 UIMESHT MOJIE3HOTO ACHCTBHS TEIUIOBOTO JIBUTATENS): HA OCHOBE aHAIN3a
YCIIOBUS 331291 BBIJCIATh PU3NUECKHUE BETMUUHBI 1 POPMYITBI, HEOOXOTUMBIE IS
e€ pelieHus, u TPOBOAUTH PACUETHI.

Buvinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

* UCNONIL308AMb 3HAHUSL O MENTO0BbIX ABNIEHUIX 8 NOBCEOHEGHOU HCUSHU OJIsL
obecneuenuss 6e30nacCHOCMuU NPuU 0OpawjeHuu ¢ nPUOOPAMU U MEXHUYECKUMU
ycmpoticmeamu, OJisi COXPAHEeHUsi 300P08bsi U COONIO0EHUSI HOPM IKOJLOSUHLECKO20
no8edeHUsl 8 OKpYHcaroweli cpeoe;, NPUBOOUMsb NPUMEPDL IKONOSUYECKUX
nocieocmauii pabomul 0sucameneli 6HympeHnue2o ceoparus ([[BC), mennoswvix u
2UOPOINIEKMPOCMAHYULL,

* NPUBOOUMb NPUMEPHI NPAKMUYECKO20 UCNOIb30BAHUSA PUULECKUX SHAHUL O
MEeNnJIo8bIX AGNEHUSAX,

* PA3IULAMb SPAHUYBL NPUMEHUMOCIU PUUYECKUX 3AKOHO8, NOHUMAMb 8Ce00uull
xapaxkmep (yHOAMEHMANbHbIX PUULECKUX 3AKOHO8 (3AKOH COXPAHEHUs IHeP2UU 8
MENJI08bIX NPOYECcax) U 0ZPAHUYEHHOCHb UCNONIL308AHUS YACMHBIX 3AKOHO8,

* NPUEMAM NOUCKA U POPMYTUPOBKU OOKAZAMETLCING 8bIOBUHYMBIX 2UNOME3 U
meopemuyecKux 8160008 HA OCHOBE IMNUPUUECKU YCIMAHOBIEHHbIX (PaKkmos,

* HAX0O0UMb AOEKBAMHYI0 NPEONONCEHHOU 3a0aue hu3ULecKyio MoOelb, PaA3peulams
npooaeMy Ha OCHO8E UMEIOWUXCS 3HAHULL O MENIOBbIX AGNEHUAX C UCHONb308AHUEM
MamemMamuyecko2o annapama u OYeHuUsams peaibHOCMb NOIYHeHHO20 3HAYEeHUs
@u3sunecKoll geruyUHbL.

DJIeKTpUYecKre 1 MATHUTHBIE SIBJIEHUSA

DnexkTpudecKre siBieHuss MarHuTHbIC SIBICHUS DJIEKTPOMAarHUTHBIE KOJIeOaHUs U
BOJIHBI OTITHYECKUE SIBIICHUS

DneKTpu3anus Tel. DISKTPUIeCKuil 3aps. JIBa Bua dJIEKTPUISCKUX 3apsI0B.
B3aumoeiicTBue 3apsaa0B. 3aKOH COXpaHEHHUS ICKTPUIECKOTO 3apsa.
DnekTpudeckoe noje. J[elcTBre 3eKTPUIECKOTO OIS Ha DJIEKTPUICCKUE 3aPSIbI.
[TpoBOAHMKY, TUAIEKTPUKH U TIOTYTIPOBOTHUKH.

[TocTOsSIHHBIN JIEKTPUYECKUN TOK. VICTOUHMKY MOCTOSSHHOIO TOKA. JlehcTBuUs
anekTpuueckoro Toka. Cuia Toka. Hampspkenue. DJIeKTprudecKkoe COpOTUBIICHHUE.
DnexkTpudeckas 1enb. 3akoH Oma 11 ydacTKa dJeKTPHISCKOH IeTIH.
[TocnemoBaTenpHOE U MapauIeILHOE COSTUHEHNUS TPOBOHUKOB. PaboTa u
MOIIHOCTH AJIEKTpUUYecKoro Toka. 3akoH Jxoymns-Jlenna. Hocurenu anekTpuyeckux
3apsIOB B METaJlIax.

OmneiT Opcrena. MaruuTHoe mojie Toka. B3anmoaeicTBre MOCTOSIHHBIX MarHUTOB.
MarnutHoe mosie 3emMii. DIeKTPOMaruuT. JlelcTBue MarHuTHOTO TOJIST Ha
MPOBOAHUK ¢ TOKOM. Cuia AMriepa. DJIeKTPOJBUTaTENlb. JJIEKTPOMArHUTHOE PEie.



OnextpomaruutHas HHAyKuus. Onsitel @apanes. [Ipasuo Jlenna.
DJIEKTpOreHepaTop.

[Tepemennsrit Tok. Tpanchopmatop. Ilepenaua snekTpudeckoit 3HEprun Ha
pacCTOsSHUE.

DneKTpoOMarHuTHbBIE KosieOaHus. DIIEKTPOMarHuTHbIE BOJTHBI U UX CBOMCTBA.
CKOpOCTh pacpOCTpaHEHHUsI JIEKTPOMATHUTHBIX BOJH. [[pMHINNBI paguocBa3u u
TEJIEBUJICHMUSI.

Caer - 2JIeKTpOMarHuTHasi BOJHA. BiMsiHUE 2IEeKTPOMarHuTHBIX U3JIy4€HUN Ha
KUBbIE OpraHu3Mel. [IpsamonuneiiHoe paciipocTpaHeHue cBera. OTpaxeHue u
IIPEJIOMIIEHHE CBETA. 3aKOH OTpakeHus cBera. [lnockoe 3epkaino. JInnza. @okycHoe
paccTostHie JIH3bl. OnTryeckas cuiia JUH3bL. [ 1a3 Kak onTuyeckas CUCTEMA.
OnTuueckue npudopsl. JJucnepcus caera.

JdemoHcTpanum (¢ uCnoib30BaHueM 000pyaoBaHus « Touka pocray)
DnekTpu3zanus Tel. [[Ba poaa 3MeKTpUYeCcKHX 3apsiioB. Y CTPOUCTBO U IEUCTBUE
anekTpockona. [IpoBOIHUKYN U N30ATOPBL. DIIEKTPU3ALMS YEPE3 BIUSIHUE
[IepeHOC AnEKTpUYECKOro 3apsAia ¢ OAHOrO TeNa Ha APYroe 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsaa. ICTOUHUKHU MOCTOSIHHOTO Toka. CocTaBiieHHE
3JIEKTPUYECKOU 1enu. M3mepeHne Cuibpl TOKa aMIepMeTpOM.

HaOmronenne nocTosiHCTBA CUJTBI TOKA Ha Pa3HBIX yYaCTKaX HEPa3BETBICHHOU
AIEKTPUYECKON LIEMH.

N3mepenne cuitbl TOKa B pa3BETBICHHOM JIEKTPUYECKOM Lienu. M3mepenne
HaIIPsKEHUSI BOJIBTMETPOM.

N3ydenne 3aBUCUMOCTH 3IEKTPUYECKOTO COPOTHUBIIEHUS TPOBOAHUKA OT €r0
JUIMHBI, TUTOIIAAH TIONIEPEYHOr0 CEYEHU U MaTepraia. Y IeJIbHOE COPOTHUBIICHUE.
Peocrar u marasuH conpoTHBIEHUI.

N3mepenne HanpsiKEHU B MOCIEA0BATENBHOMN ANEKTPUIECKON IENU. 3aBUCUMOCTh
CWJIBbI TOKA OT HANpPSHXKEHUS HAa yYacTKE JIEKTpruuecKoi nenu. OnsIT Opcrena.
MaruauTHoe 1oJje Toka.

JlelicTBME MarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM. Y CTPOMCTBO
ANEKTpOABUTATENS. DIIEKTpOMarHuTHast MHAyKuus. [Ipasuio Jlenna.
CaMouHayKIus.

[Tony4yeHne nepeMeHHOro TOKa IPY BPalllEHUH BUTKA B MATHUTHOM II0JI€.

VY cTpoiCTBO TeHEpPATOpa MOCTOSHHOTO TOKA.

Y CTpOoUCTBO reHepaTopa epeMEeHHOr0 ToKa.

YerpolicTBo TpaHcpopMaropa.

[Iepenaua 3neKTpUUECKON SHEPTUMU.

DNeKTpOMarHuTHHIE KOIeOaHMUs.

CBOIICTBA 2JIEKTPOMArHUTHHIX BOJIH.

[TpuaMn AeicTBUS MUKPOGOHA M TPOMKOT OBOPUTEIIS.

[IprHLIMTBI pagUOCBS3N.

HcTtounuku cera.

[IpssMonuHeliHOE pacpOCTPaHEHUE CBETA.

3aKOH OTPaKEHUS CBETA.

N3o0pakeHne B IIIOCKOM 3epKalie.

[Ipenomenue cBera. Xoj aydei B coOUparoIieit JIMH3E.

Xon nyueli B paccenBaronieit nun3e. [lonyyenune n300pakeHuii ¢ TOMOILBIO JINH3.
[TpuHIMn AeCTBUS MPOEKIIMOHHOIO arapaTa 1 ¢oroarnmnapara.



Mogens riasa.

Hucnepcus 6emoro cera.

[Tonyuenue 6emoro cBeTa Mpu CJIOKEHUU CBETA Pa3HBIX 1[BETOB.

JlaGopaTopHbie padoThI M ONBITHI (C MCMOJIL30BAHUEM 000pynoBaHus «Touka
poctay») HabmoaeHue aiekTpudeckoro Bzaumoaeictus ten Coopka
BJIEKTPUYECKOUN LEMHU U U3MEPEHUE CUIIbI TOKA U HATIPSIKECHUSL.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA B IPOBOJHUKE OT HAIPSIKEHUS HA €r0
KOHI[aX IIPU MTOCTOSSHHOM COIPOTHUBJIEHUH.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA B AJICKTPUYECKOM LIENH OT COMPOTUBIICHUS
MIPY MTOCTOSIHHOM HANPSIYKEHUH.

N3ydeHne nociienoBaTeIbHOrO COCTMHEHUSI TPOBOJHUKOB

N3yuenue nmapaaineabHOro COEAUHEHUS MPOBOJHUKOB

N3mepenune conpoTUBiIEHUE NPU TOMOIIY aMIIEPMETPA U BOJIBTMETPA.

N3yyeHune 3aBUCUMOCTH 3JIEKTPUYECKOTO COMPOTUBIIEHHS MMPOBOAHUKA OT €0
JUTMHBI, TITOIIA MTOMIEPEUYHOr0 CEUCHUS U MaTepurala. Y IeIbHOE COITPOTUBIICHUE.
N3mepenue paboThl U MOITHOCTH AJIEKTPUUYECKOro Toka. M3yueHne B3auMoaencTBUs
ITIOCTOSIHHBIX MarHUuTOB.

HccnenoBanre MarHUTHOTO MOJIA MPSIMOTO MPOBOAHUKA U KATYIIKH C TOKOM.
HccnenoBanue sABICHUS HaMarHM4nBaHu xesne3a. Mzydenue npuHimna qeiCTBUS
3JIEKTPOMArHUTHOTO pene. M3ydueHue aeicTBUsI MArHUTHOTO TOJIs1 Ha IPOBOJAHUK C
TOKOM. M3ydueHune npuHIuUIa AeMCTBUS dIEKTpoABUraTens. M3yuenue ssBieHus
AIIEKTPOMArHUTHON HHAYKIMH. V3ydeHre nmpuHIumna AecTBust TpaHchopmMaropa.
N3ydeHune ssBIeHUs pacpOCTPAHEHUS CBETA.

HccnenoBaHne 3aBUCUMOCTH yIJia OTPA)XEHHUsI OT yriia MajaeHus ceera. M3yuenne
CBOMCTB M300pakeHUs B INIOCKOM 3epKajie. McciienoBanne 3aBUCUMOCTH yTJia
IPEJIOMJICHHS OT yIJia majieHus ceeta. Mzmepenue GoKycHOro pacCTOSHUS
cobuparoreit muH3blL. [lonydenne n300pakeHui ¢ TOMOIIBIO COOMPAIOIICH JTNH3BI.
Habmronenue siBneHust AUCIIEPCUU CBETA.

BrinyckHuk HayuuTCA:

* pacro3HaBaTh JIEKTPOMATHUTHBIE SIBIICHUS M OOBACHITH HA OCHOBE UMEIOIIUXCS
3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIIOBHS ITPOTEKAHUS 3TUX SIBIICHUN:
AJICKTPU3ALMA TEJ, B3aMMOJICMCTBUE 3apsII0B, HArPEBAHUE ITPOBOJIHUKA C TOKOM,
B3aUMOJICICTBME MATHUTOB, 3JIEKTPOMArHuTHasi MHAYKIHUS, JEHCTBUE MATHUTHOTO
TI0JI HA MMPOBOJAHUK C TOKOM, IPSIMOJIMHEMHOE pACIIPOCTPAHECHUE CBETA, OTPAKECHUE
Y TIPEJIOMJICHUE CBETA, JUCIIEPCHS CBETA;

* ONKUCHIBATH U3YUYECHHBIEC CBOMCTBA TEN U AJIEKTPOMATHUTHBIE SIBJICHHUS, UCTIOJIb3YS
(bU3UYECKHUE BETUYMHBI: JICKTPUICCKHUM 3apsil, CHjla TOKa, AIEKTPUIECKOE
HaIpsHKEHUE, SJIEKTPUUECKOE COMTPOTUBJIEHUE, YAETbHOE CONPOTUBIICHUE BEILIECTBRA,
paboTa TOKa, MOITHOCTh TOKa, JOKYCHOE PACCTOSIHUE U ONTHYECKAs CUJIa JINH3bI;
P OMKMCAHUU NMPABWIHBHO TPAKTOBATh (PU3HUUECKUN CMBICI UCIIOIB3YEMBIX
BEJIMYUH, UX 0003HAUYCHUS U €IUHUIIBI U3MEPEHUSI; YKA3bIBaTh (DOPMYIIBI,
CBSI3BIBAOIIME JAaHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMH BEIUIMHAMH,

* QaHAJIM3UPOBATH CBOMCTBA TEII, SJICKTPOMATrHUTHBIE SIBIICHUS U MPOILIECCHI,
UCTIONB3YsI (PU3NYECKHE 3aKOHBI: 3aKOH COXPaHEHUS AIEKTPUUECKOTr0 3apsiaa, 3aKOH
Owma g5 ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH NpsiMOJTMHEHOTO
pacnopoCTpaHEHHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIIEHUS CBETA; IPU



ATOM Pa3NUyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €0 MAaTEMAaTHUECKOe
BBIPAKEHUE;

* pemath 3aJa4M, UCTONb3Ys (PU3NUECKUE 3aKOHBI (3aKoH OMa JUIsl yyacTKa LeTH,
3akoH J[xoyns—IJIeHna, 3aKk0H MPSAMOJIIMHEWHOT O PACIIPOCTPAHEHUS CBETA, 3aKOH
OTpaXEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETa) U (OPMYIIbl, CBS3bIBAIOIIUE
(u3nUecKre BEIMUMHBI (CHJIa TOKA, JIEKTPUUECKOE HANIPSHKEHHE, SJIEKTPUUECKOE
COMPOTHUBJIEHUE, YACIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta TOKA, MOIIIHOCTh
TOKa, (POKYCHOE PACCTOSIHUE U ONTUYECKas CUJIa JIUH3bI, POpPMYJIbI pacuéra
ANEKTPUYECKOr0 COITPOTUBIICHUS MPU MOCIEN0BATEIBHOM U MApAJLIENbHOM
COEJIMHEHUHU MTPOBOJIHUKOB); HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U BBIJCIATh
¢usnyeckue BeMUIMHBI U GOPMYIIbI, HEOOXOIUMBIE JUIsI €€ PELICHHs, U TPOBOAUTD
Pacu€Thl. BoinycKHUK NOAYUUM 803MOIHCHOCND HAYUUMBCA:

* UCNOIL308AMb 3HAHUS 00 IIEKMPOMACHUMHBIX AGIEHUAX 8 NOBCEOHEBHOU HCUZHU
0711 obecneueHus 6e30NACHOCMU NPU 0OPAWEeHUU C NPUOOPAMU U MEXHUYECKUMU
YCmMpoucmeamu, 01 COXPaHeHUus 300p06bs U COONOO0EHUS HOPM IKOJLOSUUECKO20
nogeoeHUsl 8 OKpYcaruell cpeoe;

* NPUBOOUMb NPUMEPLL NPAKMUUECKO20 UCNOIb308AHUS (PUUYECKUX SHAHULL O
INEKMPOMACHUMMHBIX SGTIEHUSX,

* Paznuuame Spanuybl NPUMEHUMOCMU QUIUYECKUX 3aKOHO8, NOHUMAMb 8Ce0OuUl
xapaxmep QyHOAMEHMAaNbHbIX 3AKOHO8 (3AKOH COXPAHEHUS INeKMPULEeCcK020
3apsa0a) u 02paHUYeHHOCHb UCNONIb308AHUSL YACMHbBIX 3aKOHO8 (3akon Oma 071
yuacmka yenu, 3axon /{ocoyna—/lenya u op.),

* npUémam nocmpoerust puzuiecKux mooene, NOUCKa u QopmyaIuposKu
00Ka3amenbCme blOGUHYMbIX SUNOME3 U MEeoPemuieckKux 66160008 Ha OCHOBE
IMANUPUYECKU YCIAHOBNIEHHbIX (DaKmo8;

* HAX00UMb A0EKBAMHYI0 NPEOIONCEHHOU 3a0aue huzuUUecKyo Mooelb, pa3peuiams
npooiemMy Ha OCHOBe UMEIOWUXCS 3HAHUL 00 JNIeKMPOMACHUMHBIX A81EeHUSX C
UCNONIL308AHUEM MAMEMAMUYECKO20 Annapama U OYyeHus8ams peaibHoCmy
HOJYYEHHO20 3HAUeHUsT PU3UUecKOU 8eNUUUHDL.

KBaHTOBBIE fIBJICHUS

Omneitel Pesepdopaa. [lnanerapuas monens atroma. JInHeidvarsle onTHUECKUE
cnekTpsl. [loryomnienre u HCIyCKaHUE CBETa ATOMaMH.

CocTtaB aTOMHOTO s/pa. 3apsiA0BOE U MACCOBOE YHUCIIA.

SnepHble cHIbl. DHEPrusl CBSI3U aTOMHBIX sifiep. PaanoaktuBHoCTh. Anbda-, Oera -
U TaMMa-u3i1ydeHusi. MeToibl perucTpaluu a1epHbIX U3TyYESHUI.

SAnepubie peakiuu. Jlenenue u cunres saep. Mcrounnku sneprun CoiaHUa U 3Be3/.
SnepHasi sHEpreTUKa.

Jlozumerpus. BiausHue paiioakTUBHBIX U31y4€HUN HA )KUBbIE OPTaHU3MBI.
DKOJIOru4ecKue mpooieMbl pabOThl ATOMHBIX 3JEKTPOCTAHIIHH.

Hemonctpauuu Monens onbita Pesepdopaa. Habmonenre TpekoB 4acTHil B KaMepe
Buiibcona. Y CTpOHWCTBO U IEWCTBHE CUETYMKA MOHU3UPYIOINX YACTHIL.
JlabopatopHbie paboThI U ombIThl Habmto1eHre TMHEHYaThIX CIIEKTPOB U3ITyUYEHUSI.
N3mepeHne ecTeCTBEHHOI0 PaAM0aKTUBHOTO (hOHA 103UMETPOM.

BrinmyckHUK HayduTCs:

* pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSACHATH Ha OCHOBE UMEIOIUXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS IPOTEKAHUS 3TUX SBJIICHUI: €CTECTBEHHAS U



UCKYCCTBEHHAS PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CTICKTPa
U3ITy4CHUS,

* ONMCHIBATh U3YYCHHBIC KBAHTOBBIC SIBIICHHSI, HCTIONB3YS (DU3UUECKUE BETMYUHBI:
CKOPOCTb 3JICKTPOMATrHUTHBIX BOJH, JJTMHA BOJIHBI M 9aCcTOTa CBETA, IEPHUO]
nojypacnaa; mpyu ONUCAHUH MTPABUIIBHO TPAKTOBATh QU3UIECKUIN CMBICI
UCTIOJIb3yEeMBIX BEIMYHH, UX 0003HAUCHUS ¥ CIMHUIIBI U3MEPCHHUS;, YKa3bIBaTh
(GOpMYyITBI, CBSA3BIBAIOINNE TAHHYIO (U3HUYECKYIO BEIMUUHY C IPYTUMHU BETHUYNHAMM,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

* AHAJTM3UPOBATH KBAHTOBBIC SIBJICHHUS, HCTIOIB3Ys (PU3UUECKUE 3aKOHBI U
MOCTYJIAThI: 3aKOH COXPaHCHHS SHEPTUH, 3aKOH COXPaHEHHUSI SJIEKTPHIECKOTO
3aps/ia, 3aKOH COXPaHEHHUs MacCOBOTO YHCIIa, 3aKOHOMEPHOCTH H3TYUEHUS U
TIOTJIOIIEHHUS CBETa AaTOMOM;

* pa3M4yaTh OCHOBHBIE TIPU3HAKH TUIAHETAPHOW MOJIEH aTOMa, HyKJIOHHON MOJIeT!
aTOMHOTO SJIpa;

* PUBOJUTH IPUMEPHI TIPOSBIICHUS B IPUPOJIC U TPAKTUICCKOTO UCTIOIB30BaHUS
PaIMOAKTUBHOCTH, SIIEPHBIX U TEPMOSICPHBIX PEAKITAN, TMHEHYATHIX CIIEKTPOB.
Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

* UCNOIL308AMb NOJYUEHHbLE 3HAHUS 8 NOBCEOHEBHOUL HCUSHU NPU 0OpaAueHUU C
npubopamu (Cuemuux UOHUSUPYIOWUX YaCmUY, 003UMemp), OISl COXPAHEHUS]
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEeHUsL 8 OKpYJicaroulell cpeoe;
* COOMHOCUMb IHEP2UIO CEA3U AMOMHDBIX 0ep ¢ 0edheKmMoM MAaccol;

* NPUBOOUMb NPUMEPHI BIUSAHUSL PAOUOAKMUBHBIX USTYUEHUN HA JHCUBLLE OPSAHUSMbL,
NOHUMAMb NPUHYUN OelCEUsi 003UMempa,

* NOHUMAMb IKONI02UYeCKUe NPobIemMbl, B0ZHUKAIOWUE NPU UCHOIb308AHUU
AMOMHBIX INEKMPOCMAHYUL, U NYMU PeuleHUss SIMux npoodiem, nepcnekmussl
UCNONIL308AHUS YRPABIAEMO20 MEPMOLOEPHO20 CUHMESA.

Crtpoenue u 3BosI0IUA BeesieHHOM

["eoneHTpUUECKas U TEIUOIEHTPUYECKas CUCTEMBI MHEpa. Du3ndeckasi mpupoIa
HebecHbIx Ten ConHeunoi cucteMsl. [Ipoucxoxaenne Conneunoit CucteMsl.
®dwmsuueckas npupoaa Comaia u 38e31. Ctpoenne BeeneHHON. DBOMIOIHS
Bceenennoit. JlemoncTpanyuun

AcTpoHOMUYECKHE HAOIFOICHHUS.

3HaKOMCTBO C CO3BE3AMSAMHU U HaOII0IeHNE CYTOYHOTO BPAIIeHHUS 3BE3THOTO Hebda.
Hab6monenune npmwkenwnst JIyasr, ComHIla ¥ TUIAHET OTHOCUTEITLHO 3BE31.
BBITTyCKHHUK Hay4YUTCS:

* pa3nIu4yaTh OCHOBHBIE IPU3HAKH CYTOYHOTO BpAIICHUS 3BE3THOTO HEOA, TBUKEHUS
Jlynbl, CosHIIA ¥ MJIaHET OTHOCUTENBHO 3BE3;

* IOHUMATh PA3TUYUS MKy TeITHOICHTPUICCKON M TeOIEHTPHYECKOW CHCTEMaMHU
MUpA. BbinycKHUK ROLYYUM 803MONHCHOCHb HAYYUMBCL!

* YKa3wul8amov 0Owjue COUCMEa 1 OMIUYUS NIAHem 3eMHOU PYNNbl U NIAHem -
eueanmos, manvix men ConHeuHol cucmemul U OOIbULUX NIAHEM, NOIb308AMbCSL
Kapmotl 36€30H020 Heba npu HAOIIOEHUSX 36€30H020 HebaA;

* PA3uUYams OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa),
COOMHOCUMb YBem 36e30bl C €€ meMnepamypou;

* paznuuams eunome3svl 0 npoucxodicoeruu ConHeuHol cucmemol.

7 kaacc (68 yacos, 2 yaca B HeleJI10)

BBenenue (4 1)



Uro uzyuaer ¢pusuka. ®uznyeckue sipinenus. HabmroaeHus, onbIThl, U3MEPEHUS.
du3nKa U TEXHUKA.

JlabopaTopHblie padoThI:

1. Onpenenenuie LeHbI I€TCHUS] U3BMEPUTEIHHOTO WINMHAPA (C UCIOIb30BAHUEM
obopynoBanust «Touka poctay).

IlepBoHavabLHBIE CBEAEHUSA 0 CTPOEHUHM BeniecTBa (6 4)

Monekynsl u atoMmbl. JJuddysus. [[Bmwkenne mosnekyn. CBa3b TeMIEpaTyphl TENA CO
CKOPOCTBIO JIBUKEHUS €10 MOJIeKYJI. [IpuTskeHre u OTTaTKUBaHUE MOJIEKYJI.
Paznuunbie cOCcTOsSHMS BElECTBA U MX O0OBSICHEHHE HA OCHOBE MOJIEKYJISIPHO -
KHMHETUYECKUX MPEIACTABICHUI.

JlaGopaTopHblie padoThbI:

2. 3mepenne pa3MepoB MajbIX Tell (C UCTOIb30BaHEM o0opyaoBaHus «Touka
pocTay)

B3aumopaeiicTBue Tea (22 4)



Mexanuueckoe nBuxeHue. PaBnomepHoe asmxenne. CKOpOCTb.

WNnepnus. Bzaumoneiicteue ten. Muepuus. Macca tena. MI3mepenue maccol Tena ¢
NIOMOILIBIO BeCOB. [I10THOCTH BeniecTna.

SABnenue tarorenus. Cuna Tsoxectu. Cria, Bo3HUKaromas npu aedopmarnmn. Bec.
CBsi3p MEXIY CWION TSYKECTH U MacCOM.

VYnpyras aedpopmanus tena. 3akoH ['yka.

Hunamomerp. ['paduueckoe nzodbpakenue cuibl. ClokeHUE CHl, AEHCTBYIOIINX 10
OJIHOM IIPSIMOM.

Tpenue. Cuna TpeHusi. TpeHHe CKOJIbKEHUsI, KaueHus, mokos. [ToamumHauky.
JlaGopaTopHbie padoThbI:

3. U3mepenne Macchl Tena Ha Becax (C UCTIONIb30BaHMEM 00opyaoBaHus «Touka
pocTay)

4. N3mepenue oobema Tena (C UCIoib30BaHuEM 000pyAoBaHus «Touka pocTay).
5. 3mepeHune maoTHOCTH TBEPAOTO Tefa (C UCTIOIh30BaHUEM 000PY10BAHMS
«Touka pocray).

6. 'pagyrpoBaHre Npy>KUHBI U1 ©3MEPEHUE CUIIBI C TIOMOIIBIO TUHAMOMETPA (C
UCTIONIb30BaHuEM o00opyaoBaHus «Touka poctay).

JlaBjieHne TBepAbIX TeJl, KUAKOCTeH U ra3oB (21 4)

JlaBnenue. /laBnenne TBepaAbIx Ten. JlaBineHue raza. OObICHEHHE JaBJISHUS ra3a Ha
OCHOBE MOJIEKYJISIPHO - KHHETUUYECKUX IpencTaBiaeHuid. 3akoH [lackas.
JaBnenue B xxunkoctu u raze. CooOmaromuecs cocynbl. HInto3sl. ['uapaBindeckuit
pecc.

Atmocdepnoe nasnenue. OnbiT Toppuuennu. bapomerp-anepoun. smenenue
aTMoc(epHOro JaBiieHus ¢ BeicoToi. Manomerpsl. Hacoc.

ApxumenoBa cuiia. Y clioBus IUIaBaHus Tell. BOIHBIN TpaHCIIOPT.
Bosngyxonnasanue.

JlaGopaTopHbie padoThbI:

7. I3mepeHne BhITaJIKUBAIOLIEH CUIIBL, IEUCTBYIOIIEH HA IOTPYKEHHOE B KUJIKOCTh
Teno (¢ ucnoiap3oBaHueM obopyaoBanus «Todka poctay).

8. BoIsicHeHue yclioBUl MJIaBaHUs TE B )KUJIKOCTH (C UCIIOJIb30BaHUEM
obopynoBanus «Touka poctay).

PaGora u momHoCTH. JHeprus(1S u)

Pabota cuiibl, nelicTByIOIEN IO HAIPABIICHUIO IBM)KEHUS Tena. MOIHOCTb.
[IpocTeie MexaHU3MBL. Y CIIOBUE paBHOBECHS phiuara. MomeHT cuibl. PaBHOBECHE
TEJ C 3aKPETUIEHHON OChIO BpallleHHs. Buibl paBHOBECHS.

PaBeHcTBO paboOT IpU UCIIONB30BaHUU MeXaHU3MOB. KoadduimeHt none3Horo
nerictBus. [loTeHunanbHas 3HEPTrUsi HOJHATOTO TENA, CKATOW MPY>KUHBI.
Kunernueckas sneprus aswxkyuierocs rena. [IpeBpaiienre oqHoro suaa
MEXaHUYECKOUW 3HEPTUU B IPYTroid. DHEPTHUsl pEK U BETpa.

JlaGopaTopHbie padoThbI:

9. BoIsicHeHHE yCIIOBHSI paBHOBECHS pblyara (C UCIOJIb30BAHUEM 000pPYAOBAHUS
«Touxka poctay).

10. U3mepenue KIIJI npu noxpemMe Tena no HaKJIOHHOW MIIOCKOCTH (C
UCTOJIb30BaHUEM 000pyaoBaHus «Touka pocTay).

Yyamuecs 105KHBI YMeETh:

- 1aBaTh ONpeJIeJICHUE NOHATHI: (PU3HKA, TENI0, BEIIECTBO, MaTEPUsl, BETUUHHA,
HaOJII0IeHNE, ONBIT, U3MEPEHNE, TIOIPELTHOCTh, €IUMHUIBI U3MEPEHUS,



U3MEPUTEIbHBIC PUOOPHI, IICHA JICTICHIS, SKCIIEPUMEHTATBHBIC U TEOPETUICCKUE
METO/Ibl U3Y4YE€HUS NPUPOJIBI, AaTOM, MOJIEKYJIA, KalIWJUISAP, MEXAaHUYECKOE ABUKEHUE,
TPaeKTOpHs, CUCTEMA OTCUETa, rpadUK JBUKECHUS, THEPTHOCTh, B3aUMOJCHCTBHE
TeJ, MPOCThIe MEXaHU3MBbI; TG dy3usi, CMaYMBaHKE, HECMAauyUBaHKE, NHEPIHS,
HEBECOMOCTb, MEPErPy3KH, CBOOOTHOE TaJICHNE, IJIaBaHUE;

- 1aBaTh onpejiesieHne GU3NIeCKUM BETUYMHAM: CKOPOCTh, MMyTh, Macca, INIOTHOCTb,
CHWJa, CUJIa TSKECTH, CUla YIIPYTOCTH, CHIIa TPEHUS, BeC Tena, KO3 HUITUEHT
TpeHusi, KO3PPUIUEHT KECTKOCTH, IaBJICHUE, apXUMEI0Ba CUila, padbora,
MEXaHUYECKasl SHEPTUsl, HOTEHIHAIbHAS YHEPT U, KUHETUYECKAsl SJHEPT U,
MoOIIHOCTb, KIT/[, MOMEHT CuJIbI;

- ONpEAENATh LIEHY JEJIEHUS U MOrPelIHOCTh Npudopa;

- IPABUJIBHO MOJIB30BATHCSI MEH3YPKOU, JINHENKOM;

- U3MEPATH 00BEM TeJia C TOMOIIBI0 MEH3YPKU;

- IPUBOAUTH MPUMEPHI PUBNUECKUX SBICHUHN, (PU3HUUECKOTO TeJia BEIIECTBA;

- ¢popMynupoBaTh ocHOBHBIE TTostokeHust MKT;

- pelIaTh KAYECTBEHHBIE 3aJ]a4H 110 TEME;

- 110 TabJIUIIaM HAXOJIUTh TEMIIEpaTypy Mepexo/ia BEIeCTBA U3 OJJHOTO arperaTHOro
COCTOSIHUS B

APYTOE;

- IPUBOJUTH IPUMEPHI CMAYMBAIOIINX U HECMAUYUBAIOUINX KUJIKOCTEH;
VICIIOJIb30BAHUS KAMMIUIAPHOCTH; BEMIECTBA B PA3JIMYHBIX arpeEraTHbIX COCTOSHUSX;
- SKCIIEPUMEHTAIBHO ONPEAEIATh pa3MEPbI MaJIbIX TEIL.

- 3aMKUCHIBATh ()OPMYJIbI CKOPOCTH, ITyTH, BPEMEHU JBUKECHUS, TUIOTHOCTH, MAcChl U
o0beMa Tella; paBHOACHCTBYIOIIEH cuiibl; 3akoHa ['yka; Beca Tena, CHIIbl TSHKECTH;

- IPaBUJIBHO MOJIb30BATHCS BECAMU, TMHAMOMETPOM;

- U3MEPSTH CUILY, MACCY;

- 110 YUCJTY PACKPBITh (PU3HUECKUM CMBICII CKOPOCTH, TIJIOTHOCTH BEIIECTBA,
YKECTKOCTH TEJIA;

- IPUBOAUTH IPUMEPBI MATEPUATILHONU TOUKH, ITOCTYIIATEIBHOIO IBUKECHUS,
Pa3IMYHBIX BUJIOB JIBUKEHUS; PAKTUYECKOTO UCTIOJIb30BAHUS UHEPIIUU; BUJIOB
TPEHHS; TOAINUITHUKOB;

- opmynupoBath 3akonsl ['yka, [Tackans, Apxumena, «30J10TO€ MPABUIIO»
MEXaHHUKH; YCIOBHUE PABHOBECUE PhlUara, 3aKOH COXPaHECHUS SHEPTUH;

- pemaTh NPOCTEUIINE 3a/1a41 HA ONPEEICHUE LIEHbI JeIeHUs Tpudopa u
MOTPEITHOCTH U3MEPEHHs, KAYECTBCHHbIC 3a7a4 Ha OOBICHEHUE SIBJICHUHN C TOUKH
3pEHUs CTPOCHUS BENIECTBA. HA BBISICHEHUE IPUYHH JABUKCHUS TEJIA; PACUETHBIC
3a7]a4u Ha 3aKoH ['yKa; 3a71auu Ha pacyeT CUJI IPUPOJIbl, pACUETHBIEC 3a/1a4M Ha
3aKOH Apxumesa, IiaBaHue Tell, Ha 3aKOH COOOIIAONIUXCs COCY/I0B, Ha pacyeT
pabotsl, s3Hepruu, momuoctu, KI1J[, MomeHTa cuit; 3aa4u Ha IPUMEHEHHUE YCIOBUS
paBHOBECHS pblyara;

- MPAaBWJIBHO MOJIb30BATHCS MPUOOpPAMU MAaHOMETPOM, OAPOMETPOM;

- 00BSICHATH HA3HAYCHHE, YCTPONUCTBO U MPUHIIMIT ICUCTBUS 0apOMETPOB,
MaHOMETPOB, TUIPABINYECKUX MAIIUH, HACOCOB U UX UCIOJIb30BAHHUE;

- U3MEPSTh APXUMETOBY CHUIY;

- cOOMpaTh ONBITHBIC YCTAHOBKH JIJIsl TPOBEACHMUS SKCIIEPUMEHTA 10 BBISICHEHHUIO
ycnoBus paBHoBecus pbruara, KITJ[ HakIOHHOM MIIOCKOCTH;

- IPUBOAUTH IPUMEPHI ITPAKTUYECKOI0 IPUMEHEHHUS IIPOCTHIX MEXAaHU3MOB.



8 kuacc (68 yacos, 2 yaca B HeeJ110)

TensioBbie AiBJIeHUS (25 1)

TemoBoe nBmxenue. Buyrpennsis sueprus. Pabora u Temionepenaya Kak criocoobl
U3MEHEHUS BHYTPEHHEN sHEpTruM Tena. Buibl Terionepenayu.

KonnuecTBo TemtoTel. Y nenbHasi TEMIOEMKOCTb. Y I€JIbHAS TEIIOTAa CTOPAHUS
torvBa. [lmaBnenue u kpucraimnzanus. Temneparypa IiaBieHud. Y AeIbHas
TEIJI0TA TUIABJICHUSI.

Ncnapenue u konaencanus. OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa U €€ U3MEPEHHUE.
Kunenne. Temneparypa kuneHus. Y aeinbHas TEII0Ta MapooOpa3oBaHus.
OObsicHEeHNE U3MEHEHUI arperaTHhIX COCTOSIHUM BEIlleCTBa HA OCHOBE
MOJICKYJISIPHO -KUHETUUYECKUX MPEICTaBICHUMN.

[IpeBpailieHrst 3JHEPTUM B MEXaHUYECKUX M TEIUIOBBIX MPOIIECCAX.

JIBurarens BHyTpeHHETo cropanus. [lapoBas TypOuHa.

JlaGopaTopHbie padoThbI:

1. CpaBHEHHE KOJIMYECTB TEIJIOTHI MPU CMEIMIMBAHUM BOJIBI PA3HOU TeMIIepaTyphl (C
UCIIOJIb30BaHUEM 00opyaoBaHus «Todka pocTay).

2 .M3mepenue yenbHON TeITOEMKOCTH TBEPJOro Tena(C UCIOIb30BaHUEM
obopynoBanust «Touka poctay).

3 M3amepeHue BIaXXHOCTH BO3/yXa (C UCTIOb30BaHUEM 00opynoBanus «Touka
pocTay).

duekTpuueckue siBjeHus (27 1) DnekTpuzanus Tei. JBa poaa 3IeKTpUUECKUX
3apsaoB. BzauMopencTBre 3apsA10B. DIEKTPUUECKOE TTOJIE.

JIMCKPETHOCTh JIEKTPUUECKOr0 3apsiaa. DIekTpoH. CtpoeHue atoMoB. [TocTossHHBIN
AJIEKTpUYECKUM TOK. ["albBaHUYECKHUE AIIEMEHTHI. AKKYMYJISITOPBI. DJeKTpUuiecKas
1eTb. DJIEKTPUUYECKUN TOK B MeTajiax. Cuia Toka. AMmnepMeTp. DIEKTPUUECKOe
HarpskeHue. BonbTmeTp. DaeKkTpuyeckoe conpoTuBiieHne. 3akoH Oma 1Sl ydyacTka
BJIEKTPUYECKOM LEIIH.

Y nensHOE conporuBieHue. Peocratel. Buabl coemmHeHn MpOBOJHUKOB.

PabGoTa 1 MOIITHOCTH AJEKTPUUYECKOro Toka. KOIU4ecTBO TEIIOTHI, BIIETIsIEMOE
MPOBOJTHUKOM € TOKOM. CUETUMK AIEKTPUUYECKOM dHepruu. Jlammna HakaTuBaHusl.
DneKkTpoHarpeBaTeabHbie MPUOOpHI. Pacuer anekTposHepruu, norpedaseMon
OBITOBBIMHU 3JIeKTponpubopamu. Kopotkoe 3ambikanue. [L1aBkue npenoxpaHuTei.
JlaGopaTopHbie padoThI

4 COopKa 2JeKTPpUYECKOM 1IENU U U3MEPEHUE CUIIbI TOKA (C UCTIOJIb30BAHUEM
obopynoBanust «Touka poctay).

5 V3aMmepeHne HanpsHKEHUsT Ha Pa3JIMUHbBIX yUacTKax ey (C UCTOIb30BaHUEM
obopynoBanusi «Touka poctay).

6 PerynupoBanue cuiibl TOKa peocTaToM (C UcCIosib3oBaHueM obopynoBanus «Touka
pocTay).

7 3MepeHue conpoTUBICHUS IPOBOJHUKA C TOMOIIBIO0 aMIIepMETpa U BOJIbTMETpa
(c ucrionb3zoBaHueM obopynoBanus «Touka pocTay).

8 N3mepenue paboThl M MOUTHOCTH 3JIEKTPUUECKOr0 TOKA (C UCTIONb30BaHUEM
obopynoBanust «Touka poctay).
JJIeKTPOMATHUTHBIEC sIBJICHUS (64)



MarnuTtHoe 1ose Toka. DJIEKTPOMArHUTHI U UX NTpuMeHeHue. [locTosiHHbIe
MarHuThl. MaruutHoe nosie 3emiu. JlelicTBue MarHUTHOI'O TIOJISl HA MPOBOJIHUK C
TOKOM. DJIEKTPOJIBUTATEb.

JlaGopaTopHbie padoThI

9. N3ydeHue 3JIeKTPUUIECKOTr0 IBUTATENS TIOCTOSIHHOTO TOKA.

CgeToBble siBjieHud (9 4)

Nctounuku ceera. [IpsmonuneitHoe pacnpocTpaHeHue cBeta. OTpakeHue CBeTa.
3akoHbl oTpaxkeHus ceera. [Inockoe 3epkaio. [Ipenomienue ceera.

JInu3pl. @OKYCHOE pACCTOSTHUE U ONTUYECKasl cuia JuH3bl. 1locTpoenue
U300paKEeHUH, JaBaeMbIX TOHKOM JIMH30M. OnTHYecKre NpudopHI.
JlaGopaTopHbie padoThbI:

10. ITomydenne u300paskeHH ¢ MOMOIIBbIO COOMpArOIIe JTMH3BI (C UCIIOJIb30BAHUEM
obopynoBanust «Touka poctay).

IToBTOpEHUeE - 14.

Yuammecs 1015KHbI YMETh:

- 1aBaTh OMpeJieJICHUE MOHSITUHN TEIJIOBOE ABMKEHUE, TEeIUIonepeaaya,
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHUE, arperaTHoe COCTOSHHE, (Pa30BBIii
MepPeXo/l. ITEKTPUUECKUH 3apsl, JICKTPUUECKOE MOJIe, TPOBOJIHUK U JUIIEKTPUK,
XUMUYECKUH AJIIEMEHT, aTOM U aTOMHOE SIIPO, MPOTOH, HEUTPOH, 3IEKTpUUIECKas
CUJa, MOH, DJIEKTPUUYECKas LIETb U CXeMa. MAarHUTHOE T0JIE, MATHUTHBIE CUJIOBBIE
JIMHUU, 3JIEKTPOMArHUTHOE T0JI€, HOCTOSHHBIM MarHuT, MarHUTHBIN MOJIIOC,
TOYEUHBIA UCTOYHUK CBETA, MOJIE 3PEHUS, AKKOMOJIallMsl, 3€pKaJIO, TEHb, 3aTMEHUE,
ONnTHYECKas 0Cbh, (POKYC, ONTHUECKUI LIEHTP, OJIM30PYKOCTh U JIaJIbHO30PKOCTb;

- IaBaTh onpeneneHne GU3NIeCKUM BeTUIMHAM: BHYTPECHHSIS DHEPT S, KOJIMYECTBO
TEIJIOTHI, YAC/IbHAs TeIJIOEMKOCTh BEIIECTBA, YeIbHas TEIIOTa CrOPaHUs
TOIUIMBA, y/eJIbHas TEIIoTa NapooOpa3oBaHus, yielbHas TEIUI0TA MJIaBJICHUS,
TeMIlepaTypa, TeEMIIEpaTypa KUIIEHUS, TEMIIEpaTypa IUIaBJI€HUS, BIIaXKHOCTb,
AJIEKTPUYECKUN 3apsijl, CUia TOKA, HANpsHKEHUE, COMPOTUBIICHUE, YIETbHOE
COMPOTHUBJIEHUE, pad0Ta U MOIIHOCTh TOKA, YTIJIbl MAJICHUS, OTPAKECHUS,
npesoMIIeHUs], POKYCHOE PacCTOSIHUE, ONTHYECKas Cuia.

- (hopmynHupoBaTh 3aKOH COXPAHEHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX;

- pemaTh NpOCTEUIINE KAaUECTBEHHBIE U PACUETHBIE 33/1a4l HA TEIIOBbIE SIBIICHUS;
- 110 YUCJY JIaTh MOHATHE (PU3UYECKOr0 CMBIC/IA TAOJUYHBIX IAHHBIX TEMBI;

- paboTaTh ¢ COOTBETCTBYIOMUMH TaOIUIIAMHU;

- ONIpEAENATh LIEHY JeICHUS TEPMOMETPA;

- YMETbh MOJIb30BATHCSI TEPMOMETPOM, KAJTOPUMETPOM, IICUXPOMETPOM;

- 00BSICHATH HA3HAYEHUE, YCTPOUCTBO U npuHIUN aeiicteus JIBC, ncuxpomerpa;
- PUBOJIUTH MPUMEPHI MPAKTUUECKOr0 UCTIOJIb30BAHUS 3aKOHOB KYpCa U TETJIOBBIX
JIBUTATEIICH.

- COCTAaBJISITh MTPOCTEMNIINE IIEKTPUUECKHE LIEMU U BBIYEPUUBATH UX CXEMBI;

- U3MEPSATH CUIIY TOKA U HANPSHKEHUE, CONPOTUBIICHUE;

- I0JIb30BAThCS PEOCTATOM;

- HAXOAUTH Y/EJIbHOE COMPOTUBIICHUE MPOBOIHUKA IO TaOJIUIIE;

- 0OBSICHATH HA OCHOBE TTOJIOKEHUH IJIEKTPOHHOW TEOPHUH dIISKTPU3AIINIO TEI,
CYILIECTBOBAHHME MPOBOJHUKOB U JUAJIEKTPUKOB; HArPEBAHUS IPOBOIHUKA
ANEKTPUUECKUM TOKOM; ICUCTBHE JIEKTPOHATPEBATEIHHBIX TPHOOPOB;
-00BSICHATH JCHCTBUE DIIEKTPOU3MEPUTEIHHBIX TPUOOPOB, IIEKTPOIBUTATENIS;



- pemaTh 3a7a4u ¢ npuMeHeHueM 3akona Oma, [xoynsa-JleHua, 3akoHOB
MOCJIEIOBATEIBHOIO ¥ MAPAJLIEIbHOTO COEIMHEHUS TPOBOAHUKOB U CJIEIYIOIINX
dopmyin: R = pl/S; A=UIt; P=UIL; Q=I2 R¢;

- (hopmynupoBaTh 3aKOHBI IPSIMOJIMHEHHOTO PACTIPOCTPAHCHHS CBETA, OTPAKCHHUS U
NPEIOMJICHUS CBETA; - MPAKTUUYECKU IPUMEHSITh OCHOBHbBIE TTOHSITHS M 3aKOHBI JJIs
o0bsICHEHUs JIeCcTBUs (PoToarmapara, riaza, O4KoB;

- IOJIy4aTh U300paKeHUs MpeAMETa C TOMOIIBIO JTUH3bI U IIOCKOT0 3epKaia;

- CTPOUTH U OMUCHIBATh N300pKEHUS MIPEMETa B TNIOCKOM 3€pKajie U B TOHKOM
JIUH3E,

- pelIaTh Ka4YeCTBEHHBIE U PACUETHBIC 33/1a4M Ha 3aKOHBI OTPAKEHUsI CBETA, Ha
pacyeT ONTUYECKOW CUJIbI JIMH3bI U ONTUYECKOW CHUIIBI CUCTEMBI JTUH3.

9 kaacc (102 yaca, 3 yaca B He/1eJ110)

3akoHBbI ABMKeHUS U B3auMoaercTBus Te (30 1)

Marepuanbnas Touka. Cucrema oTcyera.

[Tepemenienne. CKOpOCTh MPSIMOIMHEUHOTO PABHOMEPHOI'O IBUKECHUS.
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHHE: MTHOBEHHASI CKOPOCTh, YCKOPEHUE,
NIEpEMEILICHHUE.

['paduxu 3aBUCUMOCTH KHHEMATHYECKUX BETUYUH OT BPEMEHU IIPU PABHOMEPHOM H
PaBHOYCKOPEHHOM JIBU>KEHUU.

OTHOCHUTENTBHOCTh MEXaHUYECKOTO IBMXKECHHUS.

[Tepseiit 3akoH HeroToHa. MHEpIManbHble cucTeMbl oTcuera. Bropoi 3akoH
Hprorona. Tperuit 3akod HproToHa.

CBoboaHOe nazieHne. 3aKOH BCEMUPHOTO TATOTeHUs. VICKyCcCTBEHHBIE CITyTHUKH
3emutu.

Nmnynec. 3akoH coxpaHeHus nMmnyibca. Pakersl. JIabopaTtopHbie padoThI:

1. UccnenoBanre paBHOYCKOPEHHOTO JIBUXKEHHUS 0€3 HayalbHOM CKOPOCTH (C
UCIIOJIb30BaHUEM 000pyaoBaHus «Todka pocTay)

2. 3mepenne yCKOpeHusi CBOOOTHOTO NaAeHUs (C UCTIONb30BaHUEM 000PYI0BAHHUS
«Touka pocray).

MexaHuyeckue Kojae0aHus U BOJIHBIL. 3BYK (16 4)

KonebarensHoe nBmxenue. Konebanus rpy3a Ha npyxuHe. CBOOOIHbIE KOIEOAHHUS.
KonebarensHas cuctema. [lepros, vacTora u aMIuiMTy/a KojieOaHHA.
[IpeBpatienuie sHepruu npu konedanusx. 3aTyxarouue konedanus. BoiHy)1eHHbIE
KosieOaHwsI.

Pacnipoctpanenue koiebanuii B ynpyrux cpenax. [lonepeunsie u mpo0JibHbIE
BOJIHBI. CBSI3b JIJIMHBI BOJIHBI CO CKOPOCTBIO €€ PACTIPOCTPAHEHUS U IEPUOOM.
3ByKOBbI€ BOJHBI. CKOPOCTH 3ByKa. ' pOMKOCTb 3ByKa M BBICOTA TOHA. JXO.
JlaGopaTopHbie padoThbI:

3. MccnenoBanre 3aBUCUMOCTH IIEpHOa U YaCTOTHI CBOOOTHBIX KOJICOaHMIMA
MasiTHUKA OT €ro JUIMHBI (C UCTIOIb30BaHueM 00opynoBanus «Touka pocTay).
DJIeKTPOMATrHUTHBIE siBJIeHUs (204)

OnHOpOIHOE M HEOJTHOPOJHOE MAarHUTHOE nojie. HanpasieHne Toka 1 HarpaBieHUE
JUHUHI ero MaruuTHoro noss. [IpaBuiio OypaBunka. OGHapy)eHUE MarHUTHOTO
nosist. [IpaBuio neBo pykw.



Nupykiust MarHuTHOTo nojist. MarHUTHBINA MOTOK. DIEKTPOMArHuTHAS UHIYKITHU.
I'enepartop nepemennoro Toka. [IpeodpaszoBanue 3HEpruu B AIEKTPOreHepaTopax.
DKOJIOTUYECKHE MPOOIEMBI, CBS3aHHBIE C TEIJIOBBIMU U THAPOITEKTPOCTAHIIUSIMHU.
DJIEKTPOMATrHUTHOE TOJI€. DJIEKTPOMArHUTHbIE BOJIHBI. CKOPOCTh pacipOCTpaHEHHUS
AJIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMArHuTHas MPUPOJa CBETA.

JlaGopaTopHblie padoThbI:

4. 3ydyeHue sBICHUS JIEKTPOMArHUTHOM MHIYKIIHH.

Crtpoenue aroma 1 aTOMHOT0 sApa (204) PagnoakTMBHOCTh Kak CBUJIETEIHCTBO
CJIOHOTO CTpOEHUSI aTOMOB. Alb(a-, 6eTa - U raMMa-u3TydeHUs.

OmnwiTel Pezepdopaa. Anepras mozens aroma.

PanroakTuBHbBIC MPEBPAILICHUS] AaTOMHBIX SIJIED.

[IpoTOoHHO - HEUTPOHHAS MOJIENb s/Ipa. 3apsA0BOE K MAaCCOBOE YHUCIO. S nepHble
peakuuu. Jlenenue u cunres saep. CoxpaHeHHE 3apsI0BOIO U MACCOBOTO YUCEN IPH
SIIEPHBIX PEAKIUSX.

DHeprus CBS3M YacTHI] B siJipe. Boigenenue sHepruu Ipu SASPHBIX PEaKIUsIX.
N3nyuyenue 3Be31. AnepHast sHepreTuka. IKoJorudeckue npodieMsl padoTh
ATOMHBIX 3JICKTPOCTAHIIUH.

MeTtonbl HaOIIOIEHNS U PErUCTPALlUY YacTHIl B siAepHol ¢usuke. Jlozumerpus.
JlaGopaTopHblie padoThbI:

5. U3ydyenue nenenus sjpa aroMa ypasa rno ¢Gororpapuu TpeKoB.

Crtpoenue u 3Bosonus Beesennoi (7 1)

['eonieHTpUUECKas U reJIMOLEHTPUYECKasi cucTeMbl MUpa. Pu3nueckas npupoaa
HeOecHbIx Tes ConHeuno cucteMsl. [Ipoucxoxaenne Conneunoit CucteMsl.
®dusnueckas npupoja Connua u 3se31. Ctpoenue Beenennoit. DBomtonus
Bcenennoii.

IToBTOpeHue (9 4)

Yyamuecs 105KHBI YMeETh:

- 1aBaTh ONPE/IEIEHNE OCHOBHBIX MOHATHI OTHOCUTEIBHOCTh MEXAHUYECKOTO
JNBWKECHHUS, TPAEKTOPUS, UHEPIMATIbHASI CUCTEMA OTCYETA, UCKYCCTBEHHBIN CITYTHUK,
3aMKHYTasi CUICTEMA, BHYTPEHHHE CUJIbl, MATEMATUUECKUI MAsTHUK, 3BYK,
MAarHMTHOE T0JIE, BUXPEBOE MOJIE, JNEKTPOMATHUTHOE TOJI€, 3JIEKTPOMArHUTHBIE
BOJIHBI. alib(a-, 6eTa-, raMMa- U3Jy4eHHUEe, U30TOM, HYKJIOH, aTOMHOE SIZIPO, POTOH,
HEUTPOH,;

- IaBaTh onpeneneHne GU3NUeCKUX BEIMUMH: TIepEMENICHIE, MPOCSKIIUS BEKTOPA,
yTh, CKOPOCTb, YCKOPEHHUE, YCKOPEHHUE CBOOOIHOTO NaJeHus,
LHEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CUJIA, CHJIA TSIKECTH, Macca, BEC TeJa, UMITYJIbC
NepHOoJI, 4acToTa, aMILUIUTY/Ia, IEPUOJI, YacToTa, (has3a, IJTMHA BOJIHBI, CKOPOCTh



BOJIHBI, MATHUTHASI MHYKIIUS,, MATHUTHBIN TOTOK, YHEPTUSI JIIEKTPOMArHUTHOT O
TIOJISI; PHEPTHSI CBS3H, ACPEKT Macc.

- 0OBSICHATH CYIIHOCTh T'€OLEHTPUUECKON U FeIMOLEHTPUYECKON CUCTEMBI MUPA,
- YMETh O0BSACHATH MpoucxoxacHne COHEUHOM CHUCTeMBI, CTpoeHre Beenennoi,
sBomonuio Beenennoit, @uznyeckyro npupoy HeOecHbIx Ten, CoNHIa U 3Be31;

- ymeTh (hOpMyYIUPOBATH 3aKOHBI HBIOTOHA, 3aKOHBI COXPAHEHUS UMITYJIbCA;
YPaBHEHHSI KHHEMATUKH, 3aKOH BCEMUPHOI'O TSATOTEHHUS, 3aKOH COXPaHEHUs
VMMITYJIbCA, TPUHIIMIT OTHOCUTEILHOCTHU [ anumes, 3aKOHbl TAPMOHUYECKUX
KoJieOaHMiA, TPaBUIIO JIEBOM PYKH, 3aKOH DJIEKTPOMArHUTHOW WHIYKIIMU, TTPABUIIO
Jlenua, 3aKOH paAMOAKTUBHOIO PacIaia;

- OOBSICHATh MEXaHUYECKUE SIBJICHUS;

- pemiate O3M 11711 paBHOMEPHOI'O U PABHOIIEPEMEHHOT'O MTPSIMOJIMHEUHOTO
JBIKCHUS;

- (opmynupoBaTh 3aKOH AIEKTPOMATHUTHON MHAYKITNH, paBwiio JIeHa;

- 00BSICHATH NIPEBPAILEHHUE SHEPTUU NTPU KOJIEOAHUSX;

- MOJIB30BAThCSA MOJICTISIMU TEMBI 111 OOBSICHEHHUS SIBJICHUI;

- pemaTh 3aJa4u EPBOro YpOBHSI.

II1. TemaTuyeckoe MJIAHUPOBAHUE C YKA3aHUEM KOJHUYEeCTBA YacoB,
OTBOJAMMBIX HA OCBOCHHE KAXK/A0H TeMbl

Neni/m Tema Kous-B0o yacosB
7 RJjace

1. BBenenne 4

2. IlepBoHayajbHBIE CBeJIeHHsI O CTPOeHHH | 6
BelecTBa

3. B3aumopeiicTBue TeJl 22

4, JlaBJjieHHe TBEPABIX TeJ, JKUAKOCTeH U ra3os | 21

5. PaGoTa 1 MOIIHOCTH. JHEPrus 15
Bcero 68 yacoB

8 kiacc

1. TenjioBble IBJICHUS 25

2. JileKTPpUUYEeCKHEe SIBJICHUS 27

3. DJIeKTPOMATHUTHDIE SIBJICHUS 6

4. CBeToOBbBIE SIBJIEHHSI 9

d. O6o01maoee NOBTOPEHUE 1
Bceero 68 yacos

9 kaacc

1. 3aK0HBI B3aUMOACHCTBUSA U ABHIKECHHUS TeJI 30

2. Mexannyeckue KoJje0anus U BoJaHbl. 3Byk | 16

3. DJIEKTPOMATHUTHOE T0JIe 20

4, Ctpoenue aroma uW aromMHoro sapa. | 20
Hcnosb30BaHue SJHEPTHH ATOMHBIX sijiep

d. Ctpoenue u 3BoI0onusA BeejieHHOM 7

6. O060011aK011I€€e MOBTOPEHUE 9
Bceero 102 gaca







