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IIporpamma

o yueoHomy npeametry «®U3NUKA»0cHOBHOTrO 00111€T0 00pa3oBaHuA

1781 7-9 K1accOB B pAMKAaX PerdoHAJIbHOIO NMPOEKTA

«Touka pocray YMK A.B. llepbimikun

Cocrasmiia EmnwniOaeBa

yUuTENb (PU3UKU

A.B.



HPOI'PAMMA 110 ®PU3UKE

B paMRax peruonaﬂbnoro IIpOQKTa «TO‘lKa pOCTa»
7-9 Kiacchl

HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma cocTaBieHa B COOTBETCTBUU ¢ TpeboBaHusiMU DeaepaibHOrO
rocyJapcTBEHHOr0 00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO 001Iero o0pa3oBaHus,
pa3zpaboTtana Ha ocHOBe «IIpuMepHOI MporpaMmMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
o pusuke. 7 — 9 kimaccel»; aBTopckoi mporpammel E.M. I'ytHuka, A.B. [lepbimkuna
1o (pu3MKe A1 OCHOBHOM IITKOJIBI.

[Iporpamma obecnieuena nunuer YMK no dwusuke mist 7-9 KiaccoB CHUCTEMBI
yueOHukoB «Beprukane» ( A. B. Ilepsimkuna «®Pusuka» aus 7, 8 kinaccoB u A. B.
[Tepeimkuna, E. M. I'yrHuk «Dusukay 1 9 kinacca).

B coorBercTtBUM ¢  TpeOoBaHusMU ~ DeAeparbHOIO  T'OCYAAPCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOIO 0011ero oopa3zoBanus npeamer «Dusukar
u3ydaercs ¢ 7-ro mo 9-it kiacc. O01iee KOIM4ecTBO YPOKOB B HEJICIIO € 7-TO 10 9-if
KJ1acc cocTaBisieT 7 yacoB (7—8-i kimaccel — 1o 2 yaca B HEJENM0, 9-i Kiace - Mo Tpu
ypOKa B HEJIEIIIO).

1. Ilnanupyemble pe3yJbTaThl H3YYeHHA Kypca (U3MKH.

JIMYHOCTHBIE Pe3yJIbTAThI:

* c(hOPMHUPOBAHHOCTh ITO3HABATEIBHBIX HHTEPECOB, WHTEIICKTYaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN yualuxcs;

* yOEXKIECHHOCTh B BO3MOXXHOCTH IIO3HAHUS IPHUPOJIBI, B HEOOXOIUMOCTH
Pa3yMHOT'O0 MCMOJIb30BAHUS HOCTHXKEHHM HAYKH W TEXHOJOTHW JUIS JaIbHEUIIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBa, YBaAKCHHE K TBOpIIAaM HAyKH W TEXHHUKH,
OTHOIIICHHE K (DH3UKE KaK AJIEMEHTY OOIIEeUEI0BEYECKON KYJIBTYPHI;

* CaMOCTOSATEIIBHOCTh B TMPUOOPETEHHWH HOBBIX 3HAHUM M TPAKTHYECCKUX
YMEHUU;

* TOTOBHOCTbH K BBIOOPY KM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU
VHTEPECAMH U BO3MOXKHOCTSIMU;

* MOTHBAIUSI O0Opa30BaTEIbHONW JACATEILHOCTH IIKOJIBHUKOB Ha OCHOBE
JIMYHOCTHO OPUEHTHUPOBAHHOTO MOAXO/A;

* (hpopmMupoBaHHUE IIEHHOCTHBIX OTHOIICHUM APYT K IPYTy, YUYUTEIIO, aBTOpaM
OTKPBITUN U U300pETEHUM, PE3yIbTaTaM 00yUYEHUS.

MeTanpeaMeTHbIe pe3yJbTaThl:

* OBJIAJICHHEC HAaBBIKAMH CaMOCTOSTEIIBHOTO IMPUOOPETCHUS HOBBIX 3HAHUM,
OpraHu3aiuu y4eOHON JESITENIbHOCTH, TIOCTAHOBKHM II€JIeH, TUIAaHUPOBAHUA,
CaMOKOHTPOJISI U OLICHKU PE3YJIbTATOB CBOEH AEATEIBLHOCTH, YMEHUAMU MPEIBUICTD
BO3MOXKHBIE PE3YJIbTAThl CBOUX JICCTBUM;

* TOHMMAaHHUE PA3TMUNNA MEXKIY UCXOMHBIMU (PaKTaMy U TUMOTE3aMU IS MX
0OBSICHEHHSI, TCOPETUUCCKUMH MOJICIISIMH W PeallbHBIMH OOBEKTaMH, OBJIAJICHHE
YHUBEPCAIBHBIMU YUY€OHBIMH JCHCTBUSAMHU Ha MIPUMEpax THUIMOTE3 IJi OOBICHEHUS
U3BECTHBIX (DAKTOB M DKCIEPUMEHTATBHON MPOBEPKH BBIJBUTAEMbIX THUIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJICNICH MPOIECCOB WU SIBJICHUM;

* (hopMupoBaHHE yMEHUN BOCIPUHUMAThH, MepepadaThiBaTh U MPEIbSIBIATH
MH(GOPMALIMIO B CIIOBECHOW, 00pa3HOW, CUMBOJINYECKON (hopMax, aHATHU3UPOBAThH U



nepepadaTbiBaTh MOMYYCHHYI0 HH(POPMAILMI0O B COOTBETCTBUU C MOCTABICHHBIMU
3a/layaMu, BbIIEISATh OCHOBHOE COJIEPKAHUE MPOYUTAHHOTO TEKCTA, HAXOUTh B HEM
OTBETHI HA MTOCTABJIEHHBIE BOIIPOCHI U U3JIAaraTh €ro;

* NpuOOpETEHHE OMNbITa CAMOCTOATEIBHOIO IIOMCKAa, aHajdu3a M oTOopa
UHPOpMAllMd €  HCHOJb30BAHUEM  pPa3jIMYHBIX HMCTOYHMKOB U  HOBBIX
MH(POPMALIMOHHBIX TEXHOJIOTHH JIJIsl pelIeHNs [T03HABaTENbHbIX 3a/1a4;

* pa3BUTHE MOHOJIOTHYECKON U JUATIOTHYECKON peYM, yMEHUS BBIPAKATh CBOU
MBICIIH U CIIOCOOHOCTH BBICHIYIIMBATh COOECETHUKA, TOHUMATh €T0 TOYKY 3PECHHS,
MIPU3HABATh MPABO APYTrOro YeJIOBEKa HA HHOE MHEHHE;

* OCBOCHHE IPUEMOB ACHCTBUN B HECTAHJAPTHBIX CUTYalHsX, OBJIAJCHUE
ABPUCTUYECKUMHU METOJAMU pEUIeHUsI TPOOIeM;

* (popMupOBaHHE YMEHMH pabOTaTh B IPYIIE C BHIIOJHEHUEM Pa3IUYHbBIX
COLIMAJIbHBIX POJIEH, IPEICTABIATh U OTCTAauBATh CBOU B3IJISbI U yOEXKAECHUS, BECTU
JUCKYCCHIO.

IIpeameTHbIE pe3yabTATHI:

BbInyCKHMK HAYYMTCH:

* c00JIr01aTh MpaBuIIa 0€30MMACHOCTY U OXPAHBI TPY/Ia IPU padoTe C y4EOHBIM
1 J1abopaTOpHBIM 000pPYA0BaHUEM;

* IIOHUMAaThb CMBICI OCHOBHBIX (DU3MYECKUX TEPMHHOB: (PHU3UYECKOE TEJIO,
(puznyeckoe siBIeHUE, (pU3nUECcKas BEINYNHA, €AUHULBI U3MEPEHMUS,;

* pacro3HaBaTh MpOOJEMBbl, KOTOPbIE MOKHO PEIIUTh MNP MOMOLIH
(¢u3nyeckux  METOJOB;  aHAJIM3UPOBAaTh  OTACJBHBIE  JTalbl  I[POBEJCHUS
UCCIIEJOBAaHUN U MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOJEHUI U ONIBITOB,;

* CTaBUTh OMBITHI 110 UCCIIEIOBAHUIO (PU3UUECKUX SBJICHUN WIN PU3HUYECKUX
CBOMCTB TeJl 0€3 MCMOJIb30BAHMS MPSAMBIX U3MEPEHUN; IPU 3TOM (HOpPMYIUPOBATh
npobsiemy/3agadyy  y4eOHOro  JKCHEpPUMEHTa; coOWpaTh  yYCTAHOBKY U3
MPEAJIOKEHHOTO0 000pYyI0BAHUS; MPOBOAUTD OMBIT U (POPMYJIMPOBATH BHIBOJIBI.

* IIOHUMATh POJIb SKCIEPUMEHTA B MOJTYYEHUN HAyYHOU UH(POPMALINH;

* IPOBOJUTH MpPsIMbIE U3MEPEHUS (PU3UUECKUX BEJIMYMH; ITPU 3TOM BBIOMPATH
ONTHUMAJIbHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh MPOCTEHIINE METOMbI OLICHKU
IIOIPEITHOCTEN U3MEPEHUN.

* IPOBOAUTH UCCIIEOBAaHHE 3aBUCHUMOCTEH (PU3MYECKHMX BEJIMYHUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHMI: IIPH 3TOM KOHCTPYMPOBAaTh YCTAHOBKY,
(GuKCcHpOBaTh Pe3ybTAaThl MOJIYYCHHON 3aBUCUMOCTH (PU3NUYECKUX BEJIUYUH B BUJC
TabIuI ¥ rpauKOB, EaTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

* IPOBOAUTH KOCBEHHBbIE M3MEpPEeHHs (U3MUECKUX BEJIUYHMH:  TPH
BBIMOJTHEHUH H3MEPEHU COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CJEays
NPEANO)KEeHHOW WHCTPYKIMHU, BBIUHUCIATH 3HAUYEHHE BEJIMYMHBI M AHAIM3UPOBATH
IIOJIy4YE€HHBIE PE3YJIbTAThI C YYETOM 3aJaHHOU TOYHOCTH U3MEPEHHU;

* AHAJU3UPOBATh CHUTYyallMd NPAKTUKO-OPUEHTUPOBAHHOTO  Xapakrepa,
y3HaBaTh B HHUX TNPOSBICHHE H3YUYEHHBIX (DU3MYECKUX SIBICHUU WU
3aKOHOMEPHOCTEHN ¥ MPUMEHATh UMEIOUINECS 3HaHUA JIJIs1 UX OObICHEHMUS;

* MOHUMATh TPUHLMUIBI JEHCTBUA MaIIUMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, yCIIOBUS UX O€30MIACHOTO UCIIOIb30BaHMsI B IOBCEAHEBHON KU3HU;

* HUCHOJb30BaTh MPHU BBINOJIHEHWH Y4YEOHBIX 3a7a4 HAYYHO-TIOMYJIAPHYIO
JIUTEpaTypy O (PU3NUECKUX SIBJICHUSX, CIIPABOYHBIE MaTEpHUaIIbl, pecypchl IHTepHET.

BbINyCKHHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:



* 0CO3HABAMb YEHHOCMb HAYYHBIX UCCe008aHUll, pOolb  QUUKU 8
pacuuperuy npedcmasienuti 06 OoKpydcarowem mupe u ee 6Kiad 8 YIyduleHue
Kauecmea HCU3Hu,

* UCNONBL308AMb NpUEMbl NOCMPOEHUs QU3UYECKUX Mooenell, NOUCKA U
DopMyaIUposKU 00KA3AMeNbCME 8bLOBUHYMbIX 2UNOME3 U MeoOPemuieckKux 6bl60008
HA OCHOBE HIMNUPUYECKU YCIMAHOBIEHHbIX (haKmos;

* CPABHUBAMb MOYHOCHb USMEPEHUsT PUBUYECKUX BeUUUH NO BeTUYUHE UX
OMHOCUMENbHOL NOSPEUHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL

* CAMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEeHUsT U UCCIe008aAHUS.
Quauueckux BeludUH € UCHONL308AHUEM PA3IUYHBIX CHOCO008 U3MepEeHUs
Quzuveckux GeluyuH, 8blOUPamv CpeoCcmea UMEPeHUst ¢ Y4emom HeoOX00UMOll
MOYHOCMU U3MepeHUll, 000CHOBbIBAMb 8bI00P CNOCOOA UMEPEHUsl, A0eK8AMHO20
NOCMAGNIeHHOU  3a0ave, NPOBOOUMb  OYEHKY  OOCMOBEPHOCMU  NOJYYEHHbIX
pe3yIbmamos;

* goCnpuHUMamb UHGOPMAYUIO  PUIUUECKO20 COOEPIHCAHUS 6 HAYUHO-
NONYJSAPHOU Jumepamype U Cpeocmseax Maccogou uHGopmayuu, KpumuyecKu
OYEHUBAMb NOJLYYEHHYIO UHPOPMAYUIO, AHATUSUPYS ee COOepICAHUe U OaHHble 00
ucmounuke uHgopmayuu,;

* co30asamb CcOOCMEEHHble NUCbMEHHble U YCMHble COOOWeHUs O
Qusuueckux AGNEHUAX HA OCHOBE HECKOJbKUX UCMOYHUKOS UHGDopmayuu,
CONpOBOAHCOAMb BbICMYNIEHUE Npe3eHmayueti, y4umsleas 0COOeHHOCmU ayOumopuu
CBEPCMHUKOB.

bonee neranpbHO IUIAHUpPYEMbIE PE3YNbTaThl OOYYEHHS MPEICTABIEHBI B
TEMaTUYECKOM TIJIaHUPOBAHUH.

Il. Conepxxanme yueOHOro npeamera

(mpakTHYecKast YaCTh Y4eOHOIr0 COAepKaHMs NpeIMeTa yCHJIeHa
MaTepuaJIbHO-TEXHUYeCKoil 0a30ii meHTpa «Touka pocTay, HCMOJB3YEeMOro 1JIA
peaqu3anuu o0pa3oBaTeibHBIX MPOrPAaMM B PAMKAaX NPeNnoJaBaHus (PU3UKH)
dDuszuka 1 pusndecKue MeToAbl U3yUYeHHUs NPUPOIbI

duzuka — Hayka o mpupoje. HaGmonenue m onucanue (GU3NYECKUX SIBICHHIM.
Ouznueckne npubopsl. dusnyeckue BeIMUYUHBI U UX u3MepeHue. [lorpemHoctu
U3MEpPECHUM.

Mexnynaponnas cucrema eauHul. Hayyneii Merton mnosHaHus. PuU3NUECKUN
AKCIIEPUMEHT U

dbuszuyeckas teopus. Hayka u TexHuka.

JemoncTpanun (¢ HcHoJb30BaHueM oOopynoBanusi «Touka pocray)
HaOnronenne ¢usumyeckux sSBICHUM: CBOOOJHOIO TMaJCHUS TeJ, KoJieOaHU
MasiTHUKA,

MPUTSHKEHHUE CTAJIBHOTO 11apa MarHUTOM, CBEUCHUE HUTH DJICKTPUICCKON JIaMITHI.
DOu3NIECKUETTIPHOOPHI.

JlabopaTopHbie padoThl U ONBITHI (C UCIOJIb30BaHUEeM 00opyaoBaHus «Touka
poctay) OnpeneneHue 1EeHbl JeJeHUs MKl U3MEPUTEIHLHOTO Tprdopa.
N3mepenne nvHbI.

N3mepenue o6beMa )XHIKOCTH U TBEPAOTO Tena. M3mepeHue TemMnepaTypahl.

Mexanuveckue siBJICHUSA



Kunemartuka /InHamuka

3aKOHBI COXpPaHEHUS UMITYJIbCa 1 MEXaHUYECKOM sHeprun MexanndeckuekonaeOanus
Y BOJIHBI

Mexannueckoe ABWKEeHHE. OTHOCUTENBHOCTh JBWXEHUA. Cucrema oOTcUeTa.
Tpaexktopusa. Ilyte. IIpsMonuHeliHOe paBHOMEpHOE ABWKEeHHE. CKOpPOCTh
PABHOMEPHOTO MPSIMOJIMHEMHOTO ABWKEHHS. MeToAbl W3MEpPEHHs pacCTOSHUS,
BPEMEHU U CKOPOCTH.

HepaBHomepHoe aBmxkeHrne. MraoBeHHas CKOPOCTh. Y CKOpeHue. PaBHOyCKkOpeHHOE
asmxenne. CBoOonHoe maneHue Ten. ['paduku 3aBUCUMOCTH MYyTH U CKOPOCTH OT
BPEMEHH.

PaBHOMepHOE ABMXKEHUE TTO OKPYKHOCTH. Ilepron u yactora obpaienus. SIBieHue
nHepuuu. llepBoiii 3akoH Herorona. Macca tema. [lmoTHOCTH BemiecTBa. MeTonbl
M3MEPEHNS MAaCChl U INIOTHOCTH.

B3aumoneiictBue ten. Cuna. [IpaBuno cnoxenus cwi.Cuna ynpyroctu. MeToisl
MU3MEPEHUS CHJIBI.

Bropoii 3axkon Hetotona. Tpernii 3akon HeroToHa.

Cuna TsKecTH. 3aKOH BCEMUPHOTO TATOTEHUS. VICKYCCTBEHHBIE CITyTHUKU 3€MIIH.
Bec Tena. HeBecomocTs. ['eonieHTpryeckas U reamolEeHTpUYEcKass CUCTEMBI MUpa.
Cuina TpeHus.

MomeHT cuibl. YcCioBUSL paBHOBECHs pbluara. LleHTp TsokecTH Tena. Y ClIOBUS
paBHOBECHS TEIL.

Nmnynbce. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTHBHOE IBUKEHUE.

Pa6ora. MomHocts. Kunernueckass osHeprusa. [loTeHnumanbHass  dHeEprus
B3aMMOJECHCTBYIOIIUX TEJN. 3aKOH COXPAaHEHMS MEXaHW4YeCKou sHepruu. lIpocrtsie
MexaHu3Mbl. KoadduuueHt nose3Horo AeicTBUA. MeToabl M3MEPEHHs] SHEPTUH,
pabOoThl U MOIITHOCTH.

JlaBnenue. AtMmochepHoe naBieHue. Metosl u3MepeHus 1apienus. 3akoH [lackans.
'mppaBnuueckre MamuHbL. 3aKOH ApxuMena. YCJIOBHE IJIaBaHUs — Tell.
Mexannueckue kosnedanus. Ilepuon, yactora u ammmtyna kojebanuid. Ilepuon
KOJIe0aHUI MAaTEeMaTHYECKOTO U MPY>KUHHOTO MasITHUKOB.

Mexannueckure BOJIHbIL. [[TMHa BOJHBI. 3BYK.

JemoncTpanmuu (¢ ucnojab3oBaHueM oGopynoBaHusi «Touka pocray)
PaBHoMepHOe  mpsmoiinHeitHOe — JBH>KeHUE.  OTHOCUTEIBHOCTH  JIBUKEHUS.
PaBHOYCKOpEHHOE ABUKEHHE.

Hanpagnenue ckopocTy mpu paBHOMEPHOM JIBUKECHHHM IO OKPYKHOCTHU. SIBieHuUE
nHepunu. BzanMmonaencTeue Tel.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT A€(pOpMaLIUU MIPY>KUHBI.

Cnoxenue cun. Cuna tpenusi. Bropoii 3akon Hetorona. Tperuii 3akoH HbroToHa.
HesecomocTs.

3aKOH COXpaHEHUS UMITYJIbCa. PEaKTUBHOE NBUKEHUE.

N3menenue sHepruu Teia mpu coBepiieHur padoThl. [IpeBpaiienus MexaHn4eCcKou
SHEPTUU U3 OJHOU POPMBI B APYTYIO.

3aBUCUMOCTH JAABJICHUSI TBEPAOTrO Teja Ha ONOPY OT JACHUCTBYIOIIECH CUIIbI UIUIOIIAAN
ornopsl. OOHapykeHrne aTMOChHEpHOTO JTaBIICHUS.

N3mepenne armochepHoro AaBieHus 6apoMeTpoM - aHepouoM.3akoH [Tackans.
['mppasnrueckun mpecc.



3akon  Apxumena. Ilpocteie  mMexaHusMmbl. MexaHuueckue — KoJeOaHMUS.
MexaHnuyecKue BOJIHBL.

3BYKOBBIEC KOJICOQHUSI.

VY ciioBus pacpOCTpaHEHUS 3BYKa.

JlaGopaTopHbie paGoThl U ONBITHI (C UCMOJIL30BaHUEM 000pyaoBaHus «Touka
pocTay) M3MepeHre CKOPOCTH paBHOMEPHOTO JIBHIKCHUSI.

N3yueHne 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOMEPHOM U PABHOYCKOPEHHOM
NBI)KEHUU M3MepeHne yCKopeHus MPSMOJIMHEWHOTO PABHOYCKOPEHHOT'O IBUKEHUS.
N3Mmepenne macchl.

N3MepeHne mIoTHOCTH TBEPAOTO Teia.MI3MepeHne MIOTHOCTH KUJKOCTH.
N3mepenne cuibl JUHAMOMETPOM.

CrnoxeHue Cul, HamNpaBJICHHBIX BAOJb OAHOM mpsamoi. CroxeHue cui,
HANPaBJICHHBIX O] YTJIOM.

HccnenoBanue 3aBUCUMOCTH CHJIBI TSKECTU OT MACCHI TENA.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YAJIMHEHUS NIPYKUHBL. M3MepeHnue
KECTKOCTH MPYKUHBI.

UccnenoBanune cuiibl TpeHHUsS CKOJbkeHUs. M3mepenue kodpduimeHta TpeHus
CKOJIbKEHHS.

HccnenoBanne ycioBuM paBHOBeCHS pbluara. HaxoxkneHne UIeHTpa TKECTH
miockoro Tena.Beruncinenune K11/ Hak10HHON MIOCKOCTH.

N3Mepenre KUHETUYECKOW SJHEPTHUU Tea.

N3mepenne n3mMeHeHns NOTEHIMAIbHOM YHEPTrun Tena.Mi3MepeHne MOIHOCTH.
N3mepenue apxumenoBou cuibl. M3ydyeHne yciioBuM IJ1aBaHus TEIL.

N3yuenune 3aBUCUMOCTH nepuoja KoieOaHuii MasiTHUKA OT JJIMHBI HUTH. M3Mepenue
YCKOpPEHHUsI CBOOOITHOTO MaICHUs C TOMOIIbIO MasiTHUKA.

N3yuenune 3aBUCMMOCTH Tlepuo/ia KoeOaHUul Tpy3a Ha MPYKUHE OT MACChl Ipy3a.
BrinyckHUK Hay4uuTCS:

* pacrno3HaBaTh MEXaHUUYECKHUE SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUHN
OCHOBHBIE CBOWCTBA WJIM YCJIOBUS NPOTEKAHWSI ITUX SBJICHUN: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJMHEMHOE JBIKEHHE, CBOOOJHOE TajeHue Tel,
HEBECOMOCTh, PABHOMEPHOE JIBUKECHUE M0 OKPYKHOCTH, MHEPLIHS, B3aUMOICHCTBUE
TeJ, Iepeaayda JaBJICHUs] TBEPAbIMU TelaMu, KUAKOCTAMH U razaMu, atMochepHoe
JaBJICHHWE, TUJIaBaHUE TEJ, PaBHOBECHE TBEPABIX TEJ, KOJeOaTeNbHOE JBUKEHUE,
PE30HAHC, BOJTHOBOE JIBUKECHHUE;

* ONMCHIBATh M3YUYCHHBIE CBOWCTBA TEJI W MEXAHUYECKUE SIBJICHUS, HCIOJb3Ys
¢u3nuecKkue BEIMYMHBI: TYTh, CKOPOCTb, YCKOPEHHME, Macca Teja, IUIOTHOCTh
BEILIECTBA, CUJIA, JABIICHUE, UMITYJIbC TEJIA, KHHETUYECKAas SHEPIrus, OTCHIIMAJIbHAS
DHEPrus, MeXaHudeckass pabora, MexaHwdeckas wmoirHocTh, KIIJ[ mpocroro
MeXaHU3Ma, CHJIa TPeHHsI, aMITUTY/1a, TIEPUOJ] U 4acTOTa KoJieOaHUH, JUTMHA BOJTHBIN
CKOPOCTb €€ paclpoCTPaHEHHUS; PU ONMUCAHUH MTPABUIBLHO TPAKTOBATh (PH3NUECKUN
CMBICJI UCIIOJIB3YEMBIX BEJIMYWH, UX 0003HAYCHUS U €TUHUILIBI



M3MEPEHMS, HAaXOAUTh (hOPMYJIBbI, CBSI3BIBAIOININE TAHHYIO (PM3UYECKYIO BEIUYHUHY C
JIPYTUMH BEIMYMHAMU;

* QHAJIM3UPOBATH CBOMCTBA TEJI, MEXAaHUYECKHUE SIBJICHUS U IPOLECCHI, UCMOJIb3Ys
(du3nuecKre 3aKOHbI U MPUHLHUIIBL: 3aKOH COXPAHEHUSI SHEPTUH, 3aKOH BCEMHUPHOTO
TATOTEHUS, paBHoOAeWcTByromass cwia, I, II wu III 3akonsl HeroTOHA, 3aKOH
COXpaHEHMUSI UMITyJIbCca, 3aKOH ['yka, 3akoH Ilackais, 3akoH Apxumena; npu 3ToM
pasinyaTh CIOBECHYIO ((OPMYJIMPOBKY 3aKOHA U €r0 MAaTEMATUYECKOE BHIPAYKECHHUE;

* pa3uyaTh OCHOBHBIC MPU3HAKU M3yUYCHHBIX (M3UUECKUX MOJICTICH: MaTepruaibHas
TOYKa, NHEpLUHAJIbHAS CUCTEMA OTCUETA;

* peliath 3aJa4u, UCHOJIb3Ysl (DU3UUYECKUE 3aKOHBI (3aKOH COXPaHEHUs SHEPTUu,
3aKOH BCEMHMPHOI'O TATOTEHHWs, MpuHLuN cynepnosumuu cwi, I, II m I 3axoHsI
HproToHa, 3aKOH CcOXpaHEHHMs HMMIyJibca, 3aKOH ['yka, 3akoH Ilackans, 3aKkoH
Apxumena) u ¢Ghopmyibl, CBA3bIBaIONME (GU3MUECKUE BEIUMYUHBI (IIyTh, CKOPOCTb,
YCKOpEHHME, Macca Tena, INIOTHOCTh BEIIECTBA, CUJIA, JABJIECHUE, UMILYJbC TeEla,
KUHETUYECKas DJHEprusi, TMOTCHIMAJIbHAsS DJHEPIusi, MeXaHu4yeckas padora,
MexaHndeckass MomHocTh, KIIJ[ mpocToro Mexanusma, cuia TPEHHUs CKOJIbKEHHS,
aMIUTUTyJla, TEpPHOJl W dYacToTa KoJieOaHWM, J/JIMHA BOJHBI M CKOPOCTH €¢
pacmpocTpaHEHus1): Ha OCHOBE aHallh3a YCJIOBHS 3aJladyd BBLICNATH (PU3UYECKUE
BEJIMYUHBI U (HOPMYJIbI, HEOOXOJUMBIE Ul €€ PEIICHMs, U MPOBOJUTH PACUCTHI.
Buinycknuk nonyuum 603mModcHocms HAYUUMbCA

* UCNONBL306AMb 3HAHUA O MEXAHUYECKUX S6/IeHUSX 8 NOBCEOHEe8HOU MHCU3HU OJis
obecneuenusi beonacHocmu npu oopawjeHuu ¢ npubopamu U MexHuU4ecKUMu
ycmpoucmeamu, OJisl COXpAHEeHUsi 300p08bsl U COONOO0EHU HOPM IKOJIOSULECKO20
nogeoeHuUs 8 OKpyicarowell cpeoe;

* NPUBOOUMb NPUMEPBL NPAKMUYLECKO20 UCNONIb308AHUS (DUIUUECKUX 3HAHUL O
MEXAHUYeCKUX AGNeHUSX U (PUUYECKUX 3AKOHAX, UCNOJb308AHUSL 80300HOBIAEMbIX
UCMOYHUKO8 JHEPeUU, IKOIOSUYECKUX NOCIeO0CMBUL UCCIe008AHUSI KOCMUUECKO20
npoCmMpancmea,

* paznuuams epaHuybl NPUMEHUMOCIU PU3ULUECKUX 3aKOHO8, NOHUMAMb 6CeoOuull
xapaxkmep (yHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MEXAHUYEeCKOU dHepIUl,
3aKOH COXpAHEHUs UMNYIbCA, 3AKOH 8CEMUPHO20 MA2OMEHUS) U 02PAHUYEHHOCHb
UCNONIL3068AHUS YACMHBIX 3aKOHO8 (3aKkoH I'yka, 3axon Apxumeoa u op.);

* NPUEMAM NOUCKA U POPMYIUPOBKYU OO0KA3AMENbCME BbIOBUHYMbBIX 2UNOme3 U
meopemuyecKux bl80008 HA OCHOBE IMNUPULECKU YCIMAHOBNEHHbIX (DaKmos,

* HAX0OUMb A0EKBAMHYI0 NPEOJIONHCEHHOU 3a0aue PUUYEeCKYI0 MOOelb, PaA3peuams
npobiemy Ha OCHOBe UMEIWUXCS 3HAHUL N0 MEXAHUKE C UCNOIb308AHUEM
MaAmemMamu4ecko20 annapamd, OYeHu8amv pealbHOCMb HNOJYYEHHO20 3HAYEeHUs
@usuyeckoll enudUHbI.

MouiekyisipHast GU3MKa ¥ TEPMOAMHAMMKA

Ctpoenue 1 CBOMCTBA BEIIECTB TEIIOBBIE SIBICHUS

Crpoenue BemiecTBa. TemnoBoe IBHXKEHHUE aTOMOB M MOJIEKYJ. BpoyHOBCKoe
newkenue. Juddysus. BzaumonerictBue wacTuil BemecTBa. Mojaenu CTpOEHUs
ra3oB, KUJAKOCTEH M TBEPABIX TNl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
MOJENEN.

TennoBoe nuxkenue. TemioBoe paBHoBecue. Temmeparypa u ee usmepenue. Cpsisb
TEMIIEPATYPBI CO CPEAHEN CKOPOCTHIO TEINIOBOI'O XaOTUYECKOTO JBHKEHUS YACTHUL.



Buytpennsas osneprus. PaGora u Teromepenaya Kak CIOCOObI H3MEHEHUS
BHYTPEHHEN sHEpruu tena. Buasl Termonepenayu: TEIONPOBOAHOCTh, KOHBEKIIMS,
u3iydeHre. KoauyecTBo TEmIoThl. YenbHas TEIUIOEMKOCTb. 3aKOH COXpaHEHUs
SHEPIruM B TEIUIOBBIX MPOIECCaX.

Ucnapenne n koHneHcanus. Haceimenuslil map. BrnaxHocTs Bo3nyxa. Kunenue.
3aBUCHUMOCTh TEMIIEPATypbl KAMIEHUS OT AaBiieHus. [l1aBieHne u KpucTam3anus.
VYaenbHas TEIOTa IUIABJICHUS U MapooOpa3oBaHus. YAelbHas TEIUIOTa CrOPAHMUSL.
Pacyet konuuecTBa TEIIIOTHI IPU TEIIOOOMEHE.

[Ipunnunel  paboThl TemIoOBbIX JBurareneit. IlapoBas TypOuna. JlBurarenb
BHYTpEHHETO cropanus. PeaktuBnbii asurarens. KIIJI teruoBoro nBuraresns.
OObsicHEHUE YCTPOICTBA M MPUHIIUIIA JEHCTBUS XOJIOANIbHUKA.

[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MAalllMHAX. OJKOJOTUYECKHUE MPOOIEMbI
MCIIOJIb30BaHUS TEIJIOBBIX MAIIIVH.

JemoHcTpanun (¢ MCHOJb30BaHHeM oOopynoBanusi «Todyka pocray)
Cxumaemocth ra3oB. Huddys3us B razax u KuAKOCTIX. Mozelb XaoTHYECKOIrO
IBUKEHUS MOJIEKY1. Mosiennb OpOyHOBCKOTO JIBUKEHUSI.

Coxpanenne 00beMa KUAKOCTH TNpU U3MEHEHUH (opMmbl cocyna. CuemieHue
CBHHIIOBBIX IWJIMHAPOB. [IprHIHAI 1EHCTBHS TEPMOMETDPA.

W3MmeHeHne BHYTpEHHEH »SHEpPruM Tena IMpU COBEPIICHWH pPadOThl M IpHU
Teruionepenayde. TemionpoBOJHOCTh PA3NMYHBIX MaTepuayoB. KoHBekuus B
KUAKOCTAX U razax. Teronepenaya myTeM U3JIy4eHUS.

CpaBHEHME YyJIEIBHBIX TEIUIOEMKOCTEH PA3JIMYHBIX BEIIECTB. SIBICHHME MCIIApEHHUS.
Kunenue Bogel.

[TocTosIHCTBO ~ Temmeparypbl KHIEHHUS JKUAKOCTH. SIBIIEHHWA IUIABJIEHUA U
KpUCTaUIA3ALUH.

N3mepenne BIAXKHOCTH BO3AyXa MCUXPOMETPOM WM TUTPOMETPOM. Y CTPOMCTBO
YETBIPEXTAKTHOTO JBUTATENsl BHYTPEHHErO CropaHus. YCTPOMCTBO NapoBOM
TypOuHbl JIabopaTopHbie padoThl M ONBITHI (C UCNIOJIL30BAHNEM 000PY/10BAHUSA
«Touka pocra») HccnegoBaHue HW3MEHEHUST CO BPEMEHEM TEMIEPATyphbl
OCTBIBaIOIIECH BOJBI. V3ydeHue sBieHMs TeruiooOMeHa. W3mepeHue yaenbHOU
TEIJIOEMKOCTH BeliecTBa. M3sMepeHue BIaKHOCTH BO31yXa.

HccnenoBanne 3aBUCMMOCTH 0O0beMa ra3za OT JaBJICHUS MPU TMOCTOSIHHOM
TEMIIEPATYpE.

BrinmyckHUK Hay4duTes:

. pa
CIIO3HABATh TEIUIOBBIE SIBICHHUS U OOBSCHATH HA OCHOBE HMEIOIIMXCS 3HAHWM
OCHOBHbIE CBOMCTBA WJIM YCIIOBUA TMPOTEKaHUs OTUX sBIeHUM: auddysus,
U3MEHEeHHe 00bEeMa Tell MPU HArpeBaHUU (OXJIAXIACHUH), OOJbIIAsT CKUMAEMOCTb
ra3oB, Majasi CXMMAEeMOCTh XHUIKOCTEH W TBEPABIX TEN; TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcalus, IUIaBJICHHE, KPUCTAJUIM3AlUsl, KUIEHHE, BIIAKHOCTh
BO3JlyXa, pa3JIMYHbIe CIIOCOOBI TEIIONEPEIayu;

. 0
MUCHIBATh U3yYCHHBIE CBOMCTBA TEJ U TEILIOBBIE SBJICHUS, UCTIONb3Ys (PU3HUUECKHE
BEJIMYMHBL: KOJIMYECTBO TEIUIOThI, BHYTPEHHSASI DHEPIUs, TEMIEPATypa, yaeabHas
TEIUIOEMKOCTh BEIIECTBA, YyAENbHAs TEIUIOTa IUIABJICHUS M mNapooOpa3oBaHUs,
ylenabHas TeIJIoTa CropaHvs TOIIMBA, KOA()(PUIMEHT TOJE3HOTO ACUCTBUA
TEIUIOBOTO JIBUTATENsS; MPU OMUCAHUH MPABHIIBHO TPAKTOBATh (DU3MUECKUI CMBICT
UCIIOJIB3YEMbIX BEJIMYMH, NX 0003HAUYEHHUS U €UHULBI.



M3MEpEHUs, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETUUHHY C
JIPYTUMH BEIMYMHAMU;

. aH
aNU3UpOBATH CBOWCTBA TEJ, TEIUIOBBIE SIBJICHUS W MPOLECCHI, HCIOJb3Yys 3aKOH
COXpaHEHHUs] HHEPruu; paszinyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAKEHNUE;

[ ) pa
3JIM94aTb OCHOBHBIC ITPU3HAKHU MOI[CJ'IGﬁ CTPOCHU: I'a30B, }KI/I,Z[KOCTeﬁ n TBépI[I)IX TCI,
[ ) pe

maTh 3aJladyd, HUCIOJIb3Yys 3aKOH COXPAHEHMSI SHEPTrUUd B TEIUIOBBIX MPOIECCax,
dbopMysbl, CBs3bIBAlOMNC  (PU3WYECKUE BEIMYMHBI  (KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI SHEPIusi, TeMIeparypa, yaeiabHas TEIJIOCMKOCTh BEIeCTBa, yelbHas
TEIUIOTa TUTABJICHUS W TapooOpa3oBaHUs, yJelbHas TEIJIoTa CrOpaHUs TOIUIMBA,
KO3(pGUIIMEHT TOJIE3HOTO JICUCTBUS TEIUIOBOTO JBUTATElisA): Ha OCHOBE aHalM3a
YCJIOBHS 3a]1a4 BBICIATH (PU3HUECKUE BETUYUHBI U (DOPMYIIBI, HEOOXOIUMBIE JITIsIEe
pellIeHUs, U MPOBOJAUTDH PACUCTHI.

Buinycknuk nonyuum 603M0#CHOCHb HAYYUMBCAL:

. uc
NONb3068aNMb 3HAHUSL O MENJI08bIX SABNEHUSX 8 NOBCEOHEBHOU JHCU3HU OIS 0becneyenus
be3zonacnocmu npu oopawjeHuu ¢ npuboOpamu U MexHU4ecKUMu

YCMPOUCmMeamu, 051 COXPaAHeHUsi 300p08bsi U COON00EHUST HOPM IKOJIOSUUECKO2O
nogeoetUs: 8 OKpyicalowel cpeoe, npugooUms NPUMepbl IKOI02ULECKUX

nocneocmsuil pabomul osueamernei enympennezo ceoparus ({BC), mennosvix u
2UOPOIIEKMPOCMAHYULL,

. np
UBOOUMb NPUMEPHL NPAKMULECKO20 UCNONb30BANHUSA (DUULECKUX 3HAHUL OMENTIOBbIX
SGNECHUSX,

. pa
3IUYAMb  2PAHUYBL NPUMEHUMOCU QUUYECKUX 3AKOHO8, NOHUMAMb B8CeoOuuil
xapakmep (yHOAMEeHMANbHbIX QUUYECKUX 3AKOHO8 (3AKOH COXPAHeHUsl dIHep2ul 8
Mennios8biX NPoOYeccax) U 02PaHu4eHHOCHb UCNONb30BAHUS YACHHBIX 3AKOHO8,

. np
uemam noucka u QOpMyIuUposKU OO0KA3AMENAbCME BbIOGUHYMBIX 2Unomes U
meopemuiecKux 6bl860008 HA OCHOBe IMNUPUUECKU YCIMAHOBIEHHbIX PaKmos;

. Ha
X00ums a0eK8AmHY0 NpedyloNHCeHHOU 3adaye QuU3UUecKyro MoO0elb, pa3peuiams
npobemMy Ha OCHO8e UMEIOWUXCS 3HAHUL O MEeNI08bIX ABNEHUAX C UCNOIb308AHUEM
MaAmemMamuyecko20 annapama u OYyeHusams peanrbHOCmb HOAYYEHHO020 3HAYEHUs.
Quzuueckoul eUUUHDL.

DJleKTpUYecKre U MATHUTHBIE SIBJIEHUSA

DJIeKTpUYECKUE ABICHUSI MarHuTHbIC IBIICHUS DJIEKTPOMAarHUTHBIC KOJICOaHUSI U
BOJIHBI ONITHYECKUE SIBICHUS

DJeKTpu3aus Tejl. DISKTPUIECKUM 3apsi. J(Ba Bua 2JIEKTPUYECKUX 3apsIIOB.
B3anmoneiicTBre 3apsioB. 3aKOH COXpaHEHUSI SJIEKTPUUECKOTO 3apsijia.
DnekTpudeckoe nosie. J[eicTBrue 3IEeKTPUUECKOT0 MO Ha IEKTPUUYECKUE 3apsi/Ibl.
[TpoBOAHUKY, TUAIEKTPUKH U MOTYIPOBOIHUKHU.

[ToCTOAHHBIN JIEKTPUYECKUN TOK. VICTOUHMKM OCTOSAHHOTO TOKA. JlehcTBUs
anekTpuueckoro Toka. Cuna Toka. HanpspbkeHue. D1eKTpuueckoe CONpOTUBIICHUE.



DnekTpuyeckas 1enb. 3akoH OMa s ydyacTKa 3JIEeKTPUYECKOU LIETIH.
[TocnenoBarenbHOE U MapauiebHOE COEMHEHUS MTPOBOIHUKOB. PaboTa u
MOIIIHOCTb JIEKTpUUYECKOro Toka. 3akoH Jxoyns-Jlenna. Hocutenu snekTprudeckux
3apsA/I0B B MeTaJlIax.

OmnbiT Dpcrena. MarHutHoe noje Toka. B3aumoielicTBuEe MOCTOSIHHBIX MAarHUTOB.
MarnuTHoe nosie 3eMiau. JNeKTpOMaruur. JleiicTBue MarHUTHOTO MOJIS Ha
IPOBOJHUK ¢ TOKOM. Crita AMriepa. DNeKTpOABUTaTENb. DJIEKTPOMATHUTHOE PEJIE.
OnekTpoMarauTHas nHAyKIUsA. Onbitel @apanes. [Ipasuio Jlenna.
DIIEKTpPOreHepaTop.

[Tepemennsiit Tok. Tpanchopmarop. Ilepenaya snekTpudeckoit JHEPrun Ha
pacCTOsIHHE.

DJIEKTPOMarHUTHbIC KOJIeOaHus. DJIEKTPOMArHUTHBIE BOJIHBI U UX CBOMCTBA.
CKOpOCTB pacnpOCTpaHEHHUSI JIIEKTPOMATHUTHBIX BOJIH. [ [pUHIIMITBI paAnoCBsI3H U
TEJICBUJICHMUSL.

CBer - 3eKTpOMarHuTHas BoJIHA. BIIMsIHUE 3JIEKTPOMArHUTHBIX U3JIyYEHHUHN Ha
KUBbIE Opranu3mel. [IpsiMonnHeriHOe pacnipocTpaHeHue ceeta. OTpakeHue u
MPEJIOMJICHUE CBETA. 3aKOH OTpaxkeHus cBeTa. [lmockoe 3epkano. JInaza. okycHoe
paccTosiHuAe TUH3bl. OnTHYecKas cuia JIMH3bL. [ 71a3 Kak onTuyeckas cucrema.
OnTuyeckue nmpubopsl. Jlucnepcus cBeTa.

JemoHncTpanun (¢ HMCHOJb30BaHHeM oOopynoBanusi «Touka pocray)
Dnektpuszanus Tena. JIBa poma 3IEKTPUYECKUX 3apsaoB. Y CTPOMCTBO U JICVCTBHUE
3neKkTpockomna. [I[poBOIHUKH 1 U30JATOPBL. DNEKTpu3anus yepes BiusHue lepenoc
JJEKTPUYECKOTO 3apsja C OJHOrO Tejla Ha Jpyroe 3aKOH COXPaHEHHUs
3NEKTpUYeckoro  3apsiaa. HMcrounukum  moctossHHOro  toka.  CocraBieHue
ANEKTPUYECKON 1enu. M3mepenne Cruiibl TOKa aMIIEpMETPOM.

HaGnrogenne mocTosiHCTBA CHUJIBI TOKA HAa Pa3HBIX y4dacTKaX HEpa3BETBICHHOU
BJIEKTPUYECKOM ST,

WN3mepenne cuiibl TOKa B Pa3BETBICHHOW JIIEKTpUUYecKOW wenu. HW3mepenue
HANPSKEHHUS BOJIbTMETPOM.

N3ydyeHne 3aBUCHUMOCTH BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTAHBI, TUIOIIAIA MONEPEYHOIO0 CEYEHUs M MaTepuaia. Y IeJIbHOE COMPOTUBIICHUE.
Peocrar u MmarazuH cCOnpOTUBIIEHUN.

N3mepenne HanpsKeHU B MOCIIEN0BATEIbHOM SJIEKTPUUECKOM 1ENH. 3aBUCUMOCTh
CHUJIBI TOKA OT HANIPSKEHUSI HA YYaCTKe dJIEKTpuyeckoi nenu. OneIT Ipcreaa.
MarauTHoe 1oJe ToKa.

JlecTtBM€  MAarHUTHOTO TOJisI HAa  TNPOBOJHUK C  TOKOM. Y CTPOWCTBO
3JIEKTPOABUTATEIISI. DJIEKTpOMAarHUuTHas WH]TYKIIUS. [IpaBuno Jlenna.
CamMouHayKuusl.

[TomyyeHne mnepeMEeHHOro TOKa MpPW BPAlIEHHWM BHUTKA B MAarHUTHOM IIOJIE.
Y CTpOUCTBO TeHepaTopa MOCTOSIHHOTO TOKA.

YcTpolicTBO TeHepaTopa MepeMEeHHOT0 TOKa. Y CTpOCTBO TpanchopmaTopa.
[Tepenada snekTpuuecKo IHEPTUN. DIEKTPOMATHUTHBIC KOJIeOaHMUs.

CBoiiCTBA AJEKTPOMATHUTHBIX BOJIH.

[Ipunnun neicTBust MUKpOQpoHa U TPOMKOTOBOpUTENS. [ I[pUHITUIIBI paAHOCBSI3H.
HUctounuku ceera.

[IpssMonrHEHOE PaCIIPOCTPAHEHUE CBETA.3aKOH OTPAKEHHUSI CBETA.

N300pakeHue B MIOCKOM 3epKaje.



[Ipenomnenue cera. Xoa aydeit B coOuparomeii JuH3e.

Xox myueit B pacceuBaromeid jguna3ze. [lomyuenue n3o0paxkeHni ¢ TOMOIIBIO JIMH3.
[IpuHun AecTBUS MPOESKIIMOHHOIO armapaTa u ¢oToarnapara.

Mopnens rinaza. Jlucrepcus 6emoro cBera.

[Tomyyenue 0enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX 1[BETOB.

JlabopaTopHbie padoThl U ONBITHI (C UCIOJb30BaHUeM 00opyaoBanus «Touka
pocta») HalOmionenwe  snekTpuueckoro  B3auMmopeictBuss ten  COopka
ANEKTPUYECKON LIENU U UBMEPEHUE CUIIbI TOKA U HATIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa B IMPOBOJAHUKE OT HAIPSIKEHUS HA €ro
KOHIIAX MPHU MOCTOSSHHOM CONPOTUBIICHUH.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA B 3JIEKTPUUECKOM LIETH OT COMPOTUBIICHUS
IIPU IOCTOSIHHOM HaIpsKEHUH.

N3yuyeHue nociaea0BaTeaIbHOr0 COEAUHEHUS MPOBOAHUKOBI3yueHne napayiieIbHOTO
COEMHEHUS MPOBOTHUKOB

N3MmepeHne conpoTUBIICHUE ITPU TOMOIIM aMIIEpMeTpa U BOJIbTMETpA.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTHUBJICHUS IPOBOAHUKA OT €ro
JUTMHBI, TUIOIAAN MONEPEYHOrO CEYEHUs U MaTepuana. Y IeJIbHOE COIPOTUBIICHUE.
N3mepenne paboThl 1 MOIITHOCTHU AJIEKTPUUECKOTO TOKa. M3yueHue B3auMoIeHCTBUS
MOCTOSTHHBIX MarHuTOB.

HccnenoBanne MarHUTHOTO TOJIA MOPSIMOTO MPOBOAHUKA M KATYIIKH C TOKOM.
UccnenoBanue sBieHUS HAMarHUYMBAHUS kKeje3a. M3yueHne nmpuHUuUIa JAeCcTBUS
AJIEKTPOMArHuTHOTO pese. M3yuenue nedCcTBUSI MATHUTHOTO TOJIs Ha MPOBOJHUK C
TOKOM. HM3ydyeHune mpuHIMIIA ACHUCTBUSA JJEKTpOoJABUTATENA. 3ydeHue sBICHUS
ANEKTPOMATHUTHON WMHAYKIMU. M3yyeHue mpuHuuna AeHcTBUA TpaHc(opmaTopa.
N3ydenue siBeHUs pacipoOCTpaHEHUsI CBETA.

HccnenoBanue 3aBUCMMOCTH YIUIa OTPa)KE€HUs OT yria mnajaeHus cBeta. M3yueHue
CBOMCTB HM300pakeHMsI B IUIOCKOM 3epkaiie. MccnenoBaHue 3aBHCHUMOCTH yriia
OpeJIOMJICHUST OT YyIJIa TMajeHus cBeta. M3Mmepenue (OKycHOro paccTosiHUS
cobuparomieit auH3bL. [loaydeHne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JTUH3BI.
HaGnronenue siBeHUs: AUCTIEPCUN CBETA.

BrinmyckHUK HAy4UTCS:

* pacrmo3HaBaTh AJIECKTPOMATHUTHBIE SBJIICHUS W OOBSCHSATH HA OCHOBE MMEIOIIMXCS
3HAHUU OCHOBHBIE CBOMCTBA WJIM YCIIOBUS IPOTEKAHUSI 3TUX SIBJICHUM: JICKTPU3aLUs
TeJl, B3aUMOJICVCTBUE 3apsA/I0OB, HArPEBaHKE TPOBOIHUKA C TOKOM, B3aUMOJICHCTBUE
MarHMTOB, 3JIEKTPOMAarHUTHAsI HHAYKIUSA, IECTBUE MAarHUTHOTO MOJIS HAa TPOBOIHUK
C TOKOM, MPSAMOJIMHENHOE paclpOCTpPAaHEHUE CBETA, OTPAKECHHE U MPETOMIICHUE
CBETa, AUCIEpPCUs CBETA;

* ONMCHIBATh M3YUYEHHBIC CBOMCTBA TN U AJEKTPOMATHUTHBIC SIBJICHUS, UCIIOIb3YS
¢bu3nyecKkre BEIMYMHBI: JJICKTPUUYECKUN 3apsj, Cuja TOKa, SJIEKTPUUYECKOE
HaIpsDKEHUE, JIEKTPUUYECKOE COMMPOTUBIICHUE, YIETbHOE COMTPOTURIICHNE BEIIECTBA,
paboTa Toka, MOIITHOCTh TOKa, (JOKYCHOE paCCTOSTHUE M ONTUYECKAs CUJIA JIMH3bI; TIPU
OMMCAHUU NTPABUIILHO TPAKTOBATh (DU3NYECKUI CMBICI UCIOJIB3YEMbIX BEIUYHH, UX
0003HaYCHUS U CIMHUIBI U3MEPEHUS; YKA3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIMYUHAMU;

* QHAJIU3UPOBATh CBOMCTBA TE€J, SJIEKTPOMATHUTHBIE SIBICHHSI M IPOIIECCHI,
UCITIOJNIB3YsI (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHECHUS dJIEKTPUIECKOTO 3apsia, 3aKOH

Owma AJI1 y4aCTKa 1ICII, 3aKOH I[)KOYJ]SI—.HCHH&, 3aKOH prIMOJ’IHHCﬁHOI‘O
pacipoCTpaHCHUs CBCTA, 3AKOH OTPAKCHHUA CBCTA, 3aKOH ITPCJIOMIJICHUS CBCTA, ITPU



ATOM pa3yinyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOe
BBIPAKEHUE;

. pe
1IaTh 3aJ1a4M, UCTIOJIB3Ys (PHU3HUECKHe 3aKOHBI (3aKkoH OMa Uit y4acTKa LeMu, 3aK0H
Jxoyns—IJlenna, 3aKkoH NPSMOJUHEHHOrO PACHPOCTPAHEHUS CBETA, 3aKOH
OTPaKEHHUS CBETA, 3aKOH TMPEJIOMIICHHS CBeTa) M (OPMYJIbI, CBSI3bIBAIOLIHIE
bu3nYecKue BETUYUHBI (CHJIa TOKA, JJICKTPUUECKOE HAIMPSHKEHUE, DICKTPHUIECKOE
COIIPOTHUBIICHHUE, YIEIbHOE COIPOTUBIICHNE BEIIECTBA, pab0Ta TOKA, MOIIIHOCTh TOKA,
dokycHOE paccTosHME W ONTHYecKas Ccuiaa JHH3BL, (QOopMyssl  pacdera
AIIEKTPUYECKOTO0 COMPOTUBJIEHUS MpPU IMOCIEIOBATEIbHOM U  MNapajuieIbHOM
COCJIMHEHUU IPOBOJIHMKOB); Ha OCHOBE aHalkM3a YCJIOBHUS 3aJaud BbIACIATH
bu3nuecKue BEIMYMHBI U POPMYIIbI, HEOOXOIUMBIE JIJIsl €¢ pelIeHus, U MPOBOJAUTD
pacyCThl. BoinyCKHUK ROYYUN BO3MONCHOCHL HAYUUMBCA:

. uc
nOb306aMb 3HAHUS 00 INEKMPOMASHUMHBIX A6IEHUAX 8 NOBCEOHEGHOU HCUZHUOISA
obecneuenusi OezonacHocmu npu obpawjeHuu ¢ npubopamu U MmMexHuuecKUMu
yempoucmeamu, OJisl COXPAHEHUs: 300P06bsl U COOIO0EHUsL HOPM IKOA02UYECKO20
noGeoeHUsl 8 OKpyicawel cpeoe;

. np
UBOOUMb NPUMEPLL  NPAKMUYECKO20 UCNONb308AHUSl  (PUIUYECKUX 3HAHUU O
NEKMPOMACHUMHBIX S8TIeHUSAX,

. pa
3UYAMb  2PAHUYbL NPUMEHUMOCU DU3UYECKUX 3AKOHO8, HOHUMAMb 8CeoOujull
xapaxmep QyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS NIeKMPU1eCcKo20 3aps0a)
U 02PAHUYEHHOCMb UCNOb308AHUSL YACTMHBIX 3aKOHO8 (3akoH Oma ons

yuacmka yenu, 3akou [{ocoyns—/lenya u op.);

. np
uemam noCmpoeHust huzudeckux mooesell, NOUCKa U popmMyauposKu 00Ka3ameibCma
8bIOBUHYMBIX 2UNOME3 U MeopemuyeckKux 6bl80008 HA OCHO8E IMNUPUYECKU
VCMAHOBIEHHbIX (PaKmos;

. Ha
X00Umsv A0eK8AMHYI0 NPeONONCeHHOU 3adaue QU3UYecKylo Mooeilb, pa3peuiams
npobnemy Ha OCHOBe UMEIWUXCA 3HAHUU 00 3]1eKMPOMACHUMHbBIX SABNEeHUSX C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama u OYeHUusams peaibHoCmb
HONYYEeHHO20 3HAYEHUS PU3ULEeCKOU BETUUUHDI.

KBanToBbI€e siBJICHUSI

Onwitel  Pesepdopna. Ilnanerapras mopenb artoma. JIMHeW4YaThie ONTHYECKHE
cnekTpsbl. [lornonienre u ucmyckaHue CBeTa aTOMaMH.

CocTaB aTOMHOTO fA11pa. 3apsA10BOE U MAaCCOBOE YUCIIA.

SAnepHbie cuibl. DHEPTHUS CBSI3U aTOMHBIX sAziep. PagnoakTuBHOCTH. Anbda-, 6eta -u
raMMa-u3inydeHusi. MeToabl perucTparuu aepHbIX U3TyUYeHHM.

SAnepusie peakuuu. Jlenenne u cunrtes siaep. Mcrounuku sHeprun ConHIa U 3BE3].
SlnepHas sHepreTuka.

Jo3umerpus. BimsHue paauoakTUBHBIX W3JIYy4YEHUW HA JHKUBBIE OpPraHU3MBL.
DKoJIOrMuecKue mpoodIeMbl padOThl ATOMHBIX ANEKTPOCTAHIIUM.

Hemonctpaunu Mognens onbita Pesepdopna. Habmonenue TpekoB yactuil B kamepe
BunbcoHa. YCTpONCTBO U IEUCTBUE CYETUYNKA HOHU3UPYIOIIUX YACTHII.
JlaGopaTopHbie paboThl U ONbITH HabmioieHne TMHENYaThIX CIIEKTPOB H3TyUYCHUS.
H3mepenne ecTecCTBEHHOTO PaiiOaKTUBHOTO (POHA JO3UMETPOM.



BbINTyCKHUK HAYy4UTCA:

*  pacno3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSCHATH Ha OCHOBE UMEIOIIUXCS 3HAHUM
OCHOBHBIC CBOWMCTBA WM YCIOBUS TPOTEKAHWS JTUX SBICHUN: €CTCCTBEHHAS H
UCKYCCTBEHHAs]  PaaWOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO  CIEKTpa
U3ITyYCHUS,

*  ONUCHIBATH M3yYCHHBIC KBAHTOBBIC SBJICHUS, HCTIONB3Ys (DU3UICCKUC BETUIHHBL:
CKOPOCTb DJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, IEPUO]
noyiypacrnaia; TMpyd ONUCAHUU TNPABWIBHO TPaKTOBAaTh (DUIMYECKUM CMBICTT
UCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS U EIUHUIBI M3MEPEHUS; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMH BETMYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL

* aHATW3UPOBATHh KBAHTOBBIC SIBJICHUSA, WCIOJB3yS (PU3NUECKHE 3aKOHBI U
MOCTYJIAThI: 3aKOH COXPAHEHUS YHEPTHH, 3aKOH COXPAHEHUS JIEKTPUIECKOT03apsi/ia,
3aKOH COXPAHEHHWS MAacCOBOTO YHCIA, 3aKOHOMEPHOCTH M3IYYCHHS M IIOTIIOMICHUS
CBETa aTOMOM,;

* pa3nuyaTh OCHOBHBIE IPU3HAKU TUIAHETAPHOM MOJIEIM aToMa, HYKJIOHHOM
MOJICIMATOMHOTO SI7IPa;

*  MPUBOAUTH NMPUMEPHI MPOSBICHUS B MPUPOJIC U MPAKTUYECKOTO UCIIOIH30BAHMUS
PaIMOAKTUBHOCTH, SIACPHBIX M TEPMOSJACPHBIX pEaKIUil, JIMHEWUYAThIX CIIEKTPOB.
Buinycknux nonyuum 603moxicHocms HAy4UmMobCs:

*  UCNONB306aMb NOJIYYEHHbLE 3HAHUSL 8 NOBCEOHEBHOU HCUZHU NpU obpawjeHuu ¢
npubopamu  (Cuemuux UOHUBUPYIOWUX YACMUY, O003UMemp), Ol COXPAHEeHUs
300p08bsL U COONOCHUSI HOPM IKOTIO2UYECKO20 NOBEOEHUsL 8 OKpYIcarowell cpeoe;
COOMHOCUMb IHEPSUIO CE53U AMOMHBIX A0ep C 0eheKmMOoM MACChl;

*  NpuBoOUMb NpuMepsbl GIUAHUSL PAOUOAKMUBHBIX U3IVYEHUL HA  JICUBbIE
Op2aHU3MbL; NOHUMAMb NPUHYUN 0eUCMBUsL 003UMEMPA,

*  NOHUMams 9KOJNO2UYecKue npodiemvl, B03HUKAOWUEe NPU UCNOTb308AHUU
AMOMHbBIX DJIEKMPOCMAHYUU, U NYMU peulenus IMmux npoorem, nepcnexmugol
UCNONIL308AHUS YAPABNAEMO20 MEPMOLOEPHO20 CUHMESA.

Crpoenue u 3Bosonus Beenennoin

['eonieHTpUYeCcKass M TEIHUOIEHTPUYECKAss CHCTeMbl MHpa. Dusnyeckas Mpupoja
HeOecHbIX Ten ConHeuHou cucteMsl. [Ipoucxoxaenne Conneynoit Cuctemsl.
Ousunueckas npupojga Comnna u 3Be3d. Crpoenue BceneHHoW. BOJOIUS
Bcenennoii. JleMoHcTpanuu

ACTpOHOMHYECKHE HAOIIOICHHUS.

3HAKOMCTBO C CO3BE3USIMH U HAOIIOJACHUE CYTOYHOTO BpAIICHUS 3BE3HOTO HeOa.
Hab6mronenue npwxenust JIyasi, ComHIA ¥ TITAHET OTHOCUTEILHO 3BE31.
BbInycKHUK Hay4HTCS:

* pa3au4aTh OCHOBHBIC MPU3HAKU CYTOYHOTO BPAIICHUS 3BE3HOTO HE0A, IBIKCHHUSI
Jlynsi, ConHIIa ¥ TUTAHET OTHOCUTEITHLHO 3BE3T;

* TIOHMMATh PA3THUNS MEKTY TETUOICHTPUICCKON U TCOEHTPUICCKON CHCTEMaMU
MUpa.

BuinyckHuk nomyyum 603MO0*CHOCb HAYYUMbCA:

* yKazvleamsb oOwWjue C8OUCmMBa U OMIAUYUS NIAHEm 3eMHOU epYnnvl U NiaHem-
eueanmos;, manvix men ConHeuHou cucmemvl U OONLWUX NAAHEM, NOJb308AMbCS
Kapmotl 366301020 Heba npu HAOII0OeHUsX 36€30H020 Heba,

* pa3nuyamv OCHOBHblE XAPAKMEPUCMUKU 36630 (pasmep, ygem, memnepamypa),
COOMHOCUMb YBem 36€30bl C e€ MeMnepamypou,



® pasiudanib cunomesvl O npoucxo:)fcc)eHuu Conneunoti cucmemol.

7 knacc (68 yacoB, 2 yaca B He/eJII0)

Beenenne (4 1)

Uro uzyuaer ¢uszuka. Ousnueckue spieHus. HaOmioneHus, OmNbITH, U3MEPEHUS.
dus3nka U TEXHUKA.

JlaGopaTopHbie padoThI:

1. Onpenenenre 1EHBI JEICHUS HU3MEPUTENBHOTO HUIUHApPA (C MCHOJIb30BaHUEM
obopynoBanusi «Touka poctay).

IlepBoHavaJbHBIE CBeIEHNsI 0 CTPOeHHH BelecTBa (6 1)

Monexkynbl u atoMbl. uddyszus. Isuxenrne Mmonexyi. CBs3b TEMIEPATYPhI TEIA CO
CKOPOCTBIO IBMXKEHHSI €r0 MoJIeKyJI. [Iputspkenre u oTTalIKkuBaHUE MOJIEKYJ.
PaznmuuHbIe COCTOSIHUS BEIIecTBA M MX OOBSICHEHHWE HAa OCHOBE MOJICKYJISIPHO -
KMHETUYECKUX MPE/ICTaBICHUMH.

JlaGopaTopHbie padoThbI:

2. I3mepenne pazMepoB MalibIX Ted (C HCHOJb30BaHHEM oOopymoBaHus «Touka
pocTa)

B3anmoneiicrBue e (22 4)

Mexanunueckoe nBuxkeHue. PaBHomepHoe Buxenue. CKOpoCTb.

Nuepnusa. B3aumonenctsue ten. Muepuus. Macca tena. M3mepenne macchl Tena ¢
MOMOIIBIO BECOB. [IMOTHOCTH BeniecTna.

SBnenue Tarorenusa. Cuna Tspkectu. Cuia, Bo3HUKaromas mnpu aedopmanuu. Bec.
CBsI3p MEXKIy CHIION TSYKECTH U MacCOM.

Yupyras nedopmarus tena. 3akoH ['yka.

Hunamometp. ['paduueckoe nzobpaxenue cuibl. CloKeHUE CHII, JEHCTBYIONIUX 110
OJTHOU MPSAMOM.

Tpenune. Cuna Tpenus. TpeHne CKOIbXKEeHUs, KaueHusl, Nokos. [loammnHukmy.
JlaGopaTopHblie padoThbI:

3. I3mepenune maccel Tenma Ha Becax (C HCIOJb30BaHHEeM oOopynoBaHus «Todka
pocTa)

4. Nzmepenue oobema Tena (¢ ucrosib3oBanueM odopyaoBanus « Touka poctay).

5. 3mepenue mioTHOCTH TBEPAOTO Teja (C UCIOJIb30BaHUEM 000pYI0BaHUS
«Touka poctay).

6. 'pagyupoBanue TPY>KUHBI U U3MEPEHUE CHJIBI C IOMOIILI0 JAUHAMOMeETpa (C
UCIIOJIb30BaHUEM 000pyaoBaHus «Touka pocTay).

JlaBJjieHHe TBepPAbIX TeJ, JKHIAKOCTel U ra3oB (21 v)

JaBnenue. JlaBnenue TBepAbiX Te. JlaBnenue raza. OObsICHEHUE TaBICHUS ra3a Ha
OCHOBE MOJICKYJISIPHO - KHHETUYECKHUX MpeAcTaBiIeHui. 3akoH [Tackans.

JlaBnenue B xxuakoctu u raze. CooOmaroniuecs: cocyanl. [nto3el. ['uapaBandeckuii
pecc.

Atmochepnoe nasnenue. Omnwir Toppuuennu. bapomerp-anepoun. l3menenue
aTMocdepHoro JaBiieHus ¢ BbicoToi. Manometpsl. Hacoc.

Apxumenosa cuiia. Y cinoBus IU1aBaHus Tel. Boguei Tpancnopt.Bo3ayxomnnasanue.
JlabopaTopHbie padoThbI:

7. I3mepeHne BBITATKUBAIOLIEN CUJIbL, IEUCTBYIOLIEH HA MOTPYKEHHOE B KUIKOCTh
Teno (¢ ucnoiib3oBaHueM o0opyaoBaHus «Touka poctay).

8. BeisicHeHne ycioBWiA TUTaBaHUSL TEN B KUAKOCTH (C  HMCIIOJIB30BAHUEM



obopynoBanus «Touka poctay).

PaGora u momHoCTh. JHeprus (15 u)

PaGora cuiibl, neHCTBYIOIIEH 110 HAMpaBJICHUIO JBUXKEHUS Tena. MOIIHOCTD.
IIpocTeie MexaHU3MBI. Y CITIOBHUE paBHOBECHS phiuara. MoMeHT cuiibl. PaBHOBEecueTen
C 3aKpEIJIEHHOM OChIO BpalleHus. Buasl paBHOBECH .

PaBeHcTBO paboT mpu MCHOJIb30BaHMM MexaHu3MoB. KoadduimeHTt mnonae3Horo
nerictBus. [loTeHUMaNbHAs YHEPTHS OAHATOTO TENA, COKATOU MPYKUHBI.
Kunernueckas »sHeprus nBuKymerocs tena. [IpeBpamienue omHOro BuAA
MEXaHUYECKOI SHEPTUU B IPYTrod. DHEPIHsl peK U BETpa.

JlaGopaTopHbie padoThbI:

9. BrisicHeHHe yCIIOBHs paBHOBECHSI phluara (C UCIOJIb30BaHUEM 000py10BaHUs
«Touka poctay).

10. Usmepenue KIIJI npu mnoapemMe Tella 1O HAKJIOHHOW TUIOCKOCTH (C
HCIIONIb30BaHuEM 00opyoBanus «Touka poctay).

Yyamuecst 10J2KHbI YMeETh:

- 1aBaTh OIpejecHue MOHATUM: (U3UKa, TEJNO, BEIIECTBO, MaTepusi, BEJIWYMHA,
HAOJII0/ICHHE, OTIBIT, U3MEPEHHE, TOTPEITHOCTD, EIUHUIIBI U3MEPEHUS,

M3MEpUTEIbHbIE TTPUOOPHI, IIEHA ACICHUS, YKCICPUMEHTAIbHBIE U TEOPETUUECKUE
METObI U3YUYEHHUS IIPUPOJIbI, ATOM, MOJIEKYJIA, KAWILIAP, MEXaHUYECKOE IBUKEHHUE,
TpaeKTOpHs, CUCTEMa OTcueTa, rpaduK JBM)KCHUS, UHEPTHOCTh, B3aMMOJCHCTBHE
TeJ, TMPOCThIE MeXaHW3Mbl; AuGdy3usi, cMauyMBaHHE, HECMAuYMBaHUE, WHEPIUS,
HEBECOMOCTB, IIEPETrPy3KH, CBOOOHOE I1aJICHHUE, TUIaBaHUE,

- IaBaTh OmpeiesiecHre (PU3NUECKUM BEIMYMHAM: CKOPOCTh, MTYyTh, Macca, INIOTHOCTb,
CHUJIa, CUJIa TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS, BEC Tea, KOdDPUIUEHT TpeHusl,
KO3 GUILIMEHT *KECTKOCTH, JaBJIEHUE, apXHUMeEoBa cuila, paboTa, MEXaHUYecKas
SHEprusi, MOTCHIMAJIbHAS JSHEPrUsl, KUHETHUYECKas BSHeprusi, MOIHOCTh, KII/I,
MOMEHT CHJIBI;

- OTIPEENATh LIEHY JCJICHUS U OTPEITHOCTh TPUOOpa;

- IPABUJIBHO TOJIb30BaThCA MEH3YPKOH, JIMHENKOW;

- U3MEPATHh 00BEM TeJla C TOMOIIBI0 MEH3YPKH;

- IPUBOJIUTH MPUMEPHI (PUBNUECKUX SBJICHUM, PU3NUECKOTO Teja BEIIECTBRA;

- popmynupoBath ocHOBHBIC TTOT0KeHusI MKT;

- pelaTh Ka4YeCTBEHHBIE 3aa4H 10 TEME;

- 110 Ta0JIUIIaM HaXOJUTh TEMIIEpaTypy Mepexo/aa BEIIeCTBA U3 OJTHOTO arperaTHoOro
COCTOSIHHS B

IpYyToe;

- IPUBOJIUTh  NPUMEPHI  CMAYMBAIOIIMX WM  HECMAYMBAIOIIMX  KUJKOCTEW;
HCIIOJIb30BaHUs KaIWUISIPHOCTH; BENIECTBA B PA3JIMYHBIX arperaTHbIX COCTOSIHUSIX;

- SKCTIEPUMEHTAILHO ONPEAEIATh Pa3MepPbl MAJIBIX TEI.

- 3aMUChIBaTh (POPMYJIbI CKOPOCTH, ITyTH, BPEMEHU JIBHXKEHUS, TNIOTHOCTH, MacChl U
oObeMa Tena; paBHOJCHCTBYIOIIEH CHIbl; 3aKkoHa ['yka; Beca Tena, CUIbl TSKECTH;

- IPaBWJIBHO MOJIb30BATHCA BECAMU, JUHAMOMETPOM;

- U3MEPSATH CUITY, MACCy;

-0 YUCTYy PACKPBITh (PU3WYECKUNA CMBICT CKOPOCTH, IUIOTHOCTH BEIIECTBA,
’KECTKOCTH TeJa;

- IPUBOJIUTh TPUMEPbl MATEPUATBHOM TOYKH, IMOCTYINATEIBHOIO JIBUKCHUS;
Pa3IMYHBIX BHUJOB JIBUKEHMS; IMPAKTUUECKOTO HCIOJb30BAHUA WHEPIMHU;, BHUIOB
TPEHMUS; MOIIIUITHUKOB;



- popmynupoBath 3akoHbl ['yka, Ilackams, Apxumena, «30J0TO€ MPABUIO»
MEXAHUKU; YCIOBHE PABHOBECUE pblUara, 3aKOH COXpPaHECHUS SHEPTUH;

- pemiath MpOCTEHINMe 3a7a4yd Ha OMNpeJeNIeHHe IIeHbl JelieHus npudopa u
MOTPEIIHOCTH U3MEPEHUS, KaueCTBEHHBIE 3a/1aul Ha OOBSICHEHHUE SIBIICHUM C TOYKU
3pEHUs CTPOEHHUS BEIIECTBA. HA BBIICHEHWE NMPUYWH JIBMKCHUS TEJA; PACUCTHBIC
3a7a4u Ha 3aKOH ['yka; 3a/1aun Ha pacyeT CHJI PUPO/IbI, PACUETHBIE 331a4H HA 3aKOH
Apxumena, TIaBaHue TeJ, HA 3aKOH COOOIIAIONTUXCS COCYIOB, HA pacyeT padoThI,
sHeprun, MmomHoctd, KIIJI, MomeHTa cuii; 3amau Ha NPUMEHEHUE YCIIOBUS
pPaBHOBECHS pblyara;

- MPAaBUJILHO IOJIH30BaThCS MIPUOOPAMU MAaHOMETPOM, 0APOMETPOM;

- OOBSCHATHh HA3HAYCHHE, YCTPOMCTBO W TMPUHIMI JEUCTBHS OapOMETPOB,
MAaHOMETPOB, THIPABINYECKUX MAIIIMH, HACOCOB U UX UCITOJIb30BAHHUE;

- U3MEPSATH APXUMEOBY CHUITY;

- cOOUpaTh OMBITHBIE YCTAHOBKU JIJII MPOBEACHUS SKCIEPUMEHTA MO BBISICHEHUIO
ycioBuUs paBHoBecus pbiuara, KITJ HaKJIOHHOM MJIIOCKOCTH;

- IPUBOJUTH NPUMEPHI MPAKTUUECKOTO MMPUMEHEHHUS ITPOCTHIX MEXAHU3MOB.

8 kiacc (68 yacos, 2 yaca B Hees0) TermuioBble siBIeHus (25 1)

TernnoBoe aBuxenue. Buytpenuss sueprus. Pabora u Temionepeaada Kak criocoobl
WU3MEHEHHUsI BHYTPEHHEN SHEPIruu Tena. Bupl Temonepenayu.

KonnyecTtBo TemnoTel. YnaenbHas TEIUIOEMKOCTb. Y I€NIbHAsg TEIUIOTa CrOpaHUs
torimBa. llnmaBiaenue u Kpuctamzanusa. Temreparypa IUIaBieHUs. Y JeiabHas
TEIJIOTA TIIaBJICHUS.

Ucnapenune u konaeHcaus. OTHOCUTEIbHAS BIAKHOCTh BO3yXa U €€ U3MEpPEHHUE.
Kunenue. Temneparypa kunenus. Y aejibHas TEIJI0Ta MapooOpa3oBaHuUs.
OObsicHEHNE U3MEHEHHM arperaTHbIX COCTOSIHUN BEIIeCTBA HA OCHOBEMOJIEKYJIISIPHO
-KUHETUYECKUX MPEACTaBICHUM.

[IpeBpaiienusi SHEPrUM B MEXaHWYECKMX M TEIUIOBBIX Mpoleccax. JBurarenb
BHYTpeHHero cropanus. [lapoBas TypOuHa.

JlabopaTopHbie padoThI:

1. CpaBHEeHHE KOJIMYECTB TETUIOTHI MPY CMEITUBAHUU BOJIbI PA3HOUM TeMIepaTyphl (C
UCIOJIb30BaHUEM 00opyoBanus « Touka pocTay).

2 N3mepenne ynenpHONW TEIJIOEMKOCTH TBEPJAOTO Teja(C HMCMOJIb30BAHUEM
obopynoBanus «Touka pocTtay).

3 UsMmepeHue BIaXHOCTU BO3dyxa (C HCMHOJb30BaHUEM o00opyaoBaHus «Todka
pocTan).

DiekTpuueckue sisjienus (27 4) Dnekrpusanus Tei. IBa pona 3JIEKTPUYSCKUX
3apsiioB. BzauMopencTBue 3aps10B. DIEKTPUUECKOE TMOJIE.

JIMCKPETHOCTH RJIEKTPUUECKOTO 3apsaa. DnekTpoH. CTpoeHue aToMoB. [TocTosHHBIM
ANEKTPUUYECKUN TOK. ['aTbBaHUYECKHE IIEMEHTHI. AKKYMYJISITOPBI. DJIEKTpUYECKast
1enb. DJIEKTPUUECKUM TOK B MeTaiax. Cuia Toka. AMIEpMeTp. DISKTPUUECKOE
HanpspkeHue. BonbTMeTrp. DnekTpuueckoe conpoTubiieHrne. 3akoH Oma i ydacTka
BJIEKTPUYECKOM LIETIN.

VY nenpHOE conpoTtusiieHue. PeoctaTel. Buabl coennHEHUN IPOBOIHUKOB.

PaGota 1 MOUIHOCTH 3MEKTPUYECKOTO ToKa. KOJIMYECTBO TEMJIOTHI, BBIIAEISIEMOE
NPOBOJAHUKOM C TOKOM. CUETUMK 3JIEKTPUYECKOW SHepruu. Jlamma HakanvBaHUS.
DnekTpoHarpeBarenbHble MNpuUOOpbl. Pacder »siexkTposHeprum, mMOTpeOIIEMOit
ObITOBBIMU deKkTponpudopamu. Kopotkoe 3ambikanue. [lnaBkue npeaoxpaHuTENH.



JlabopaTopHble padoThI
4 COopka dIEKTPUUECKOH e U I3MEPEHUE CHIIbI TOKa (C UCTIOIB30BaHUEM
obopynoBanus «Touka pocTay).

5 M3Mepenne HampsDKEHHS Ha Pa3IMYHBIX ydacTKax Iend (C HMCIOJIb30BaHUEM
obopynoBanus «Toduka pocTtay).

6 PerynupoBanue cuiibl Toka peocTaToM (C UCTosib30BaHneM o0opynoBanus «Touka
pocTan).

7 3mepenue conmpoTUBIICHUS MPOBOJHUKA C TIOMOIIBIO aMIIEpPMETPa U BOJIBTMETpA
(c ucnonp3oBanreM 00opyaoBaHus « Touka pocTay).

8 M3Mmepenne pabOTBI W MOITHOCTH DSJIEKTPUYECKOTO TOKa (C HCITOJIB30BAHUEM
obopynoBanus «Touka pocTtay).
JJIeKTPOMATHUTHBIE siBJIeHUs (64)

MarHutHo€ noJie TOKa. DJIEKTPOMArHUTHI U UX HpUMEHEHHE. [I0CTOSTHHbIE MArHUTHI.
MarautHoe noisie 3emiu. JledCTBME MAarHUTHOTO TMOJISI HA MPOBOJHHUK C TOKOM.
DIIEKTPOJBUTATENb.

JlaGopaTopHbie padoThI

9. N3yuenune 3JIeKTpUIECKOTO ABUTATEIIS MTOCTOSITHHOTO TOKA.

CgetoBble siBjieHUd (9 1)

Uctounuku csera. [IpssmonuHeitHoe pacnpocTpaHeHue cBeta. OTpakKEHHUE CBETa.
3akoHbl oTpaxkeHus cBera. [nockoe 3epkaino. [Ipenomiienue cera.

JIunzpl. DOKYCHOE pacCTOSHME U ONTHYecKas cwia JuH3bl. [locTpoeHue
M300paKeHUH, TaBaeMbIX TOHKOM JIMH30H. OnTHYeCcKue IPUOOpPHI.

JlabopaTopHbie padoThI:

10. Ionmyuenue n300pakeHH ¢ TOMOIIBIO COOMpAIOIIEH JIMH3BI (C UCTIOJIb30BaHUEM
obopynoBanusi «Touka pocTtay).

IHoBTOpeHnue - 14.

Y4yammecsi 10J5KHbI YMeETh:

- JlaBaThb ONpEJEI€HUE TOHATUWA TEIUIOBOE JIBUKEHWE, TeIulolepeiaya,
TEIJIONPOBOIHOCTh, KOHBEKIIUS, H3JTyUYCHHE, arperaTHoe COCTOsiHUE, (ha30BBIit
Mepexo/i. MEKTPUUECKUMN 3apsif, FIECKTPUUECKOE MO0, MPOBOAHUK U JUDJICKTPUK,
XUMUYECKUN SJIEMEHT, aTOM W aTOMHOE€ SIIPO, MPOTOH, HEUTPOH, AJIEKTpUUECKas
CUJIa, WOH, AJICKTpUYECKas IeNb U CXeMa. MAarHUTHOE I0Jie, MarHUTHBIEC CHJIOBBIC
JUHUM, DJICKTPOMArHUTHOE TI0J€, TOCTOSHHBIM MAarHUT, MarHUTHBIA IOJIIOC,
TOYCUHBIM UCTOYHUK CBETA, MOJIC 3PCHUS, aKKOMOJAIUs, 3epKajio, TeHb, 3aTMEHHUE,
onTHYecKas och, POKyC, ONTHUECKUH IIEHTP, OJIM30PYKOCTH U TaIbHO30PKOCTh;

- 1aBaTh ompeencHue (GU3nIecKuM BeTMIMHAM: BHYTPEHHSIS YHEPTHUs, KOJIMIECTBO
TEIUIOTHI, YAEJbHAs TEIJIOEMKOCTh BEIIECTBA, yAE/IbHAs TEMJI0OTa CTOPAHUS TOIINBA,
yJelbHas TEII0Ta mapooOpa3oBaHusl, yeabHas TETUIOTa IJIABJICHUs, TEMIIEpaTypa,
TEeMIIepaTypa KUICHUS, TEMIEPATypa MIABICHUS, BIAXKHOCTh, SJIEKTPUUECKUH 3apsi/l,
CUJa TOKa, HampshKEHUE, COMPOTUBIICHWE, YIEIHHOE COMPOTUBJICHUE, paboTa u
MOIIIHOCTh TOKA, YIJIbI MMaJICHUSI, OTPAKECHHUS, TIPEIOMIICHUS, (POKYCHOE PaCCTOSIHUE,
ONTHUYECKAas CuJja.

- (hopMynupoBaTH 3aKOH COXPAHEHUS YHEPTUHU B TETUIOBBIX MPOIIECCax;

- pelaTth NPOCTEUIINE KAaUeCTBEHHbIEC U PACUETHBIC 3aJ]a4 Ha TEIIOBBIC SBICHUS,

- 110 YHUCITY JaTh MOHATHE (PU3NYECKOTO CMbICIIA TAOJIMYHBIX JAHHBIX TEMBI;

- paboTaTh C COOTBETCTBYIOIIMMHU TaOJIUIIAMY;

- ONPEIENATh LIEHY JCJICHUSI TEPMOMETPA;



- YMETb I10JIb30BATHCSI TEPMOMETPOM, KAJIOPUMETPOM, IICUXPOMETPOM;
- 0OBSICHATH HA3HAYEHUE, YCTPOCTBO M npuHLMN AeictBud JIBC, ncuxpomerpa;

- IPUBOJUTH NIPUMEPBI IPAKTUYECKOTIO MCIOJIB30BAHMS 3aKOHOB KypCa U TEIJIOBBIX
JIBUTATEIICH.

- COCTABJIATh IPOCTEHUIINE JIEKTPUYECKHAE LIENN U BBIYEPUUBATH UX CXEMBI;

- U3MEPATH CUILY TOKA U HAIIPSIKEHUE, COITPOTUBJICHNUE;

- II0JIB30BATHCS PEOCTATOM;

- HaXOJIUTh YAEIIBHOE CONPOTUBJIEHUE MPOBOIHUKA M0 TA0JIULIE;

- OOBACHATh HAa OCHOBE IIOJIO)KEHUN DIIEKTPOHHOM TEOPUM DJIEKTPU3ALMIO TEll,
CyLIECTBOBAHUE TIPOBOJHUKOB W JUAJIEKTPUKOB; HAarpeBaHUs IPOBOJHUKA
ANEKTPUYECKUM TOKOM; JIEUCTBHE JIEKTPOHATPEBATEIBHBIX TPHUOOPOB;

-00BSICHATD AEUCTBHE 3JIEKTPOU3IMEPUTENBHBIX IPUOOPOB, JIEKTPOABUTATES;

- pemiath 3aja4d ¢ NOpuMeHeHueMm 3akoHa Owma, JDxoynsa-JIeHna, 3aKOHOB
MOCJICIOBATEILHOIO M MapajuieIbHOTO COCIMHEHUS MPOBOJHUKOB M CIICAYIOUIHUX
dopmyi: R = pl/S; A=UIt; P=UI; Q=I2 Rt;

- GopMyIUpPOBATh 3aKOHBI IPSMOJIMHEHHOIO PACIPOCTPAHEHUS CBETA, OTPAKECHUS U
MPEJIOMJICHUSI CBETA; - MPAKTUYECKHU MPUMEHSTh OCHOBHBIC TTOHSATUSI U 3aKOHBI JJISI
00bsICHEHU JIecTBUs (PoToarmapara, ria3a, 0O4KkoB;

- IOJTy4aTh U300paKeHUs TPEAMETa C TOMOIIIBIO JIMH3BI U IIOCKOTO 3epKaa;

- CTPOUTh U ONHUCHIBATh M300pAKCHUS MpEAMETa B IJIOCKOM 3€pKajie U B TOHKOU
JINH3E,

- pelaTh Ka4eCTBEHHBIEC U pPACUETHBIC 33141 Ha 3aKOHBI OTPAYKEHUS CBETA, HApACUET
OIITHYCCKOMN CHJIBI JIMH3EI U ONITHYSCKOM CHUJIBI CHCTEMBI JIMH3.

9 kamace (102 yaca, 3 yaca B Hee110)

3akoHbI ABUKeHUsI M B3aumoaeiicTBus Tea (30 )

Marepuanbnas Touka. Cucrema oTcuera.

[lepememenne.  CkOpOCTp  NPSAMOJUHEHHOTO  PAaBHOMEPHOIO  JBHIYKEHUS.
PaBHOYyCKOpEHHOE MPSMOIMHENHOE IBU)KEHHE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE,
NEPEMEILICHHE.

['paduku 3aBUCUMOCTH KHHEMATHUECKHUX BEJIMYUH OT BPEMEHU IIPU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBUKEHUHU.

OTHOCHUTEBHOCTh MEXaHUYECKOTO JIBUIKEHHUS.

Ilepei 3axkoH HproroHa. MHepumanbHble cucTembl oTcuera. BTOpol 3akoH
Herorona. Tpernii 3akoH Herotona.

CBoOogHOE TmajseHue. 3aKOH BCEMHUPHOTO TATOTEHHUA. VCKycCTBEHHbBIE CIyTHHKHU
3emiu.

Nmnynbc. 3akoH coxpaneHus uMmiyibca. Pakersl. JlabopaTtopHbie padoThI:

1. VccnenoBanue paBHOYCKOPEHHOIO JBWKEHHS 0€3 HayalbHOM CKOpOCTH (C
UCIOJIb30BaHueM o0opynoBaHus «Touka pocTay)

2. N3mepenne yckopeHus: CBOOOTHOTO MajieHus (C UCTIOIb30BaHUEM 000Dy TI0BaHUS
«Touka poctay).

Mexannveckue Koj1e0aHus M BOJHbBI. 3BYK (16 u)

KonebarensHoe nemwxkenne. Konebanus rpysa Ha npyxuHe. CBoOOIHbIEC KOJIEOaHMS.
KonebarenbHas cucrema. [lepuoa, yacToTa ¥ aMIIUTy1a KOJEOAHMIA.
[IpeBpamenue sueprun npu Kojaedanuax. 3aryxawoiue kojaedanus. BeiHyX1eHHbIE
KoJ1e0aHusl.

PacnipocTpanenue konebanuii B ynpyrux cpegax. [lomepeunbie u mpoAoibHBIE



BOJHBI. CBSI3b JIMHBI BOJHBI CO CKOPOCTBIO €€ PACIpOCTPAHEHUsS U IEPUOIOM.
3ByKOBbI€ BOJIHBI. CKOPOCTh 3ByKa. [ pOMKOCTB 3ByKa M BBICOTA TOHA. JXO.
JlaGopaTopHbie padoThI:

3. UccnenoBanne 3aBUCMMOCTH TIEPHOJIa M YaCTOThI CBOOOIHBIX KOJIeOaHUI
MasTHHKa OT €ro JJUHBI (C MCHOoJb30BaHHEM oOopyaoBaHus «Touka pocrtay).
DJIeKTPOMATHUTHBIE siBJIeHUud (204)

OnHOPOIHOE U HEOJHOPOTHOE MAarHUTHOE Tosie. HampaBiieHne Toka U HalpaBJICHHUE
TuHUK ero mMarHuTHoro mojs. [IpaBmiio OypaBumka. OOHapyXKeHHE MarHHUTHOTO
nons. [IpaBuito nesout pyku.

Nuaykuysa MarHUTHOTO 1osisi. MarHUTHBIA MOTOK. DJIEKTPOMArHUTHAsT WHIYKIHUS.
I'enepaTop nmepemennoro toka. [IpeoOpa3zoBaHue >HEpruu B 3JIEKTPOreHEpaTOpax.
DKOJIOTHUECKHE TPOOJIEMBI, CBSI3aHHBIE C TEIJIOBBIMH M THAPOIJIEKTPOCTAHITUSIMU.
DJIEKTPOMAarHUTHOE MoJie. DIEKTPOMArHUTHbIE BOJIHBI. CKOPOCTh pacpoCTpaHEHUS
AJIEKTPOMArHUTHBIX BOJIH. DJEKTPOMarHuTHAsI IPUPOJIa CBETA.

JlaGopaTopHbie padoThbI:

4. I3yueHue sBJICHUS JICKTPOMArHUTHON MHAYKIIWH.

Crtpoenne atoMa u aToMHOro siapa (204) PaqnoakTMBHOCTh KaK CBUAETEIBCTBO
CJIO’KHOTO CTpOEHUs aTOMOB. AJb(a-, 6eTa - 1 raMmMa-u3JIy4eHusl.

Onwitel  Pezepdopna. Anepnas monens aroma. PanvoakTuBHBIE NpeBpalleHUs
aTOMHBIX SJIEP.

[IpoToHHO - HEUTpOHHas MOAENb siApa. 3apsA/IOBOE U MAcCOBOE YMCIO. SnepHbie
peakiuu. Jlenenue u cuntes siaep. CoxpaHeHue 3apsiJ0BOTO U MACCOBOTO YKCEIT TIPU
SIICPHBIX PEAKIIHSIX.

DHeprusi CBSI3U 4YacTHI] B slipe. BuineneHue sHEPruu Mpu SIACPHBIX PEaAKIUIX.
W3nydyenune 3Be3n. SlnepHas sHepreTuka. ODKOJOTHYECKHE TPOOIeMbl pabOThI
ATOMHBIX 3JIEKTPOCTAHLIUH.

Mertoabl HaOJIIOIEHHS U PETUCTPALIMU YaCTHIL B siiepHOM Pu3suke. JJo3umerpusi.
JlaGopaTopHblie padoThbI:

5. U3yuenue aenenus sjpa atoMa ypasna 1o ¢gotorpaguu TpeKoB.

Ctpoenne u 3Boaonusi Beesiennoii (7 1)

['eonieHTpryecKkass W TreauOIEHTPUYECKass CUCTEMbl Mupa. Dusznyeckas MNpUpoaa
HeOecHbIx Tes ComHeunol cucteMsl. [Ipoucxoxaenue Conneunoit CucteMsl.
O®usnueckas npupoga ConHua u 3Be3d. CrpoeHue BceeneHHoil. IBosronus
Bceenennoi.

IMoBTOpenue (9 u)

Yuammecsi 10JKHbI YMETh:

- 1aBaTh ONPEACICHUE OCHOBHBIX TOHSITUH OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBIKCHUS, TPACKTOPHS, MHEPIIUAJIbHAS CUCTEMAa OTCUeTa, MCKYCCTBEHHBIN CITYTHHUK,
3aMKHYTasl CHCTE€Ma, BHYTPEHHHE CHJIbl, MAaTeMaTUYeCKUH MasTHUK, 3BYK,
MarHuTHOE T0Jie, BUXPEBOE IOJI€, DJICKTPOMArHUTHOE TI0JIe, DJICKTPOMAarHUTHBIC
BOJIHBI. ayibda-, OeTa-, raMMa- U3JIydyeHHe, U30TOI, HYKJIOH, aTOMHOE SIIpO, ITPOTOH,

HEUTPOH,;
- 1aBaTh omnpejeneHre (GU3NUeCKuX BEJIMYMH: NEepeMelleHHne, MPOEKLUs BEKTOpa,
IyTh, CKOPOCTb, YCKOpEHUE, YCKOpEHHE CBOOOJIHOTO IaJeHHus,

LEHTPOCTPEMHUTENBHOE YCKOPEHHE, CUIa, CUJIA TSKECTH, Macca, BEC TEJIA, UMITYJIbC
MePHO/I, YaCTOTa, aMIUTUTYa, IIEPUOJ, YaCTOTa, (pa3a, IJIMHA BOJHBI, CKOPOCTh



BOJIHBI, MArHUTHASI UHAYKLUS, MATHUTHBIA TOTOK, SHEPTHUS 3JIEKTPOMAarHUTHOTO
TOJIS; PHEPTHS CBSI3HU, AEPEKT Macc.

- OOBSICHATH CYLIHOCTh I€OLEHTPUUYECKON U IeTMOLIEHTPUYECKON CUCTEMBI MHPA,

- YMETb OOBACHATH MpoucxoxacHue CONHEYHOM cUCTEMBI, CTpoeHHe BceneHHOH,
sBoonnI0 Beenennoii, @usndeckyro npupoay HedecHsIx Ten, ComHIla U 3Be3];

- yMeTb (QOpMyIupoBaTh 3aKOHbI HBIOTOHA, 3aKOHBI COXpPAHEHUS HUMITYJIbCA;
YPaBHEHUS KWHEMATHKH, 3aKOH BCEMHUPHOIO TATOTEHHs, 3aKOH COXpPaHEHUs
UMITyJIbCa, TPHUHLIMUI OTHOCUTEIBHOCTH [l 'amuiesi, 3aKOHbl TapMOHHYECKHX
KOJIeOaHMi, MPaBUJIO JIEBOM PYKH, 3aKOH 3JEKTPOMArHUTHOM MHIYKLIHH, MPABUIIO
JIeHna, 3aK0OH palnOaKTUBHOIO pacnania;

- 0OBSACHATh MEXAaHUYECKUE SIBICHUS;

- pemiate  O3M i1 paBHOMEPHOTO W PABHONEPEMEHHOIO MPSIMOJIMHEWHOIO
JIBUKEHUS;

- (hopMyIMpPOBATh 3aKOH AIEKTPOMArHUTHOM UHAYKLINH, TIpaBuiio JIeHa;

- 00BSACHATH NPEBpAIICHUE YHEPTUU ITPU KOJIEOaHUsX;

- [I0JIB30BATHCSA MOJIETSIMHU TEMBI JUIsl OOBSCHEHUS SIBJICHUN;

- pemaTh 3a7a4y IIEPBOTO YPOBHSI.

I11. TemaTH4eckoe IVIaHUPOBAHME C YKA3aHHEM KOJIHYECTBA YACOB,
OTBOJMMBIX HA 0CBOCHHE KaKI0i TeMbl

Nen Tema KoJu-Bo yacos
/m
7 KkJaacc
1. BBenenue 4
2. IlepBoHayajibHbIE CBEJEHUS] O 6
CTPOEHMUBENIECTBA
3. B3aumopeiicTBue TeJ 22
4, /laBJjieHHe TBepPAbIX TeJI, ) KUAKOCTEeH 1 21
ra3oB
S. PabdoTa 1 MOIIHOCTH. JDHEpPrus 15
Bcero 68 yacos
8 kJacc
1. TenoBble siBJIeHMSI 25
2. JJIeKTpU4YeCcKHUe siBJICHUS 27
3. JJIeKTPOMATHUTHBIE SIBJICHUSA 6
4, CgBeToOBbBIE SIBJICHUA 9
5. O6o0maroniee NOBTOPEHUE 1
Bcero 68 yacos
9 kaacc
1. 3akoHbl B3aumMojeiicTBusi u ABu:keHus tea | 30
2. Mexanuyeckue kojie0aHus U BoJHbIL. 3Byk | 16
3. JJIeKTPOMATHUTHOE T0JIe 20
4, CtpoeHne aromMa H  aTOMHOIO 20
sapa.Ucnoab3oBanue
JHEPrUM AaTOMHBIX sijiep
5. Ctpoenue u 3BoJo1usA Beenennoid 7
6. O6o0maroniee NOBTOPEeHUE 9
Bcero 102 gaca
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