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TlosicHuTebHAS 3aNMHCKA
Pabouvas nmporpamma paspaboTaHa Ha OCHOBE TPeOOBaHHI K pe3yabTaTaM OCBOSHHUS OCHOBHOM
00pa30BaTesIbHOM MpOorpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs C yU€TOM IIPOrPaMM,
BKITIOYCHHBIX B €€ CTPYKTYPY.
Mecto npeaMera B y‘le6HOM U1aHe: oO0s3arejbHasg 4acThb.
[MpenmerHass 0ONACTB: €CTECTBEHHO-HAYYHBIC MPEAMETHI.
LIGJ'II/I HU3YUCHUS (l)I/IBI/IKI/I B OCHOBHOM IITKOJIC CJICAYHOIIHC:

O YCBOCHHC yY4yaluMurucsd CMbICJIa OCHOBHBIX HaYy4YHBIX MTOHATHI U 3aKOHOB (1)H31/IKI/I,
B3aUMOCBA3U MCIKAY HUMU,

[ ¢dopMHpOBaHHE CHCTEMbI HAYYHBIX 3HAHUH O TIPUPOJIE, ee PyHIaMEeHTaIbHBIX 3aKOHAX IS
NOCTPOCHHUA NPCACTABIICHUSA O (1)I/I3HLICCKOI71 KapTUHC MHpPa,

0 cucreMaTH3anysl 3HAHWH O MHOTrooOpasuu OOBEKTOB M SIBICHUH TNPHUPOABI, O 3aKOHOMEPHOCTSIX
oponecCcoB M O 3aKOHax (1)I/I3I/IKI/I A1 OCO3HAaHUA BO3MOXKHOCTU Pa3yMHOI'O0 MCIIOJIb30BaHUA
JIOCTHKEHUN HAYKH B JajbHENIIeM pa3BUTHUH IUBUIIU3ALINH;

[0 dopMupoBaHHEe YOEKIECHHOCTH B II03HABAEMOCTH OKPY’KAIOIIEr0 MUpa U 1OCTOBEPHOCTH HAYUHBIX
METOJ0B €TI0 U3YYCHUA,

O opraHu3anys 3KOJOTHYCCKOro MBIINIJICHHUA U HEHHOCTHOI'O OTHOIICHUS K IIPHUPOAEC,

0 pa3BUTHE MO3HABATEIHHBIX HHTEPECOB H TBOPUYECKHUX CIIOCOOHOCTEH YUaIXCs, a TAKXKe HHTEpeca K
PaCUIMPEHHIO U YIITyOJIeHHIO (PU3UUECKUX 3HAHHH.

KommuectBo y‘le6HLIX JacoB, Ha KOTOPBIC pacCUUTaHa mporpamMmma:

Knacc 7 KJ1acc 8 Kiacc 9 kiacc
KonmuecTBo yueOHBIX HEENb 34 34 34
KomnyecTBo 4acoB B HEAEIIO, Y/HET, 2 2 3
KonnuecTBo 4acoB B rof, 4 68 68 102

[Tpu peanu3anyu MPOrpamMMbl UCIIOIB3YIOTCS YIEOHUKH, BKIIOUEHHBIE B (DeiepaibHbIii nepeyeHp:

IHopsiaxos Haumen oBanue

bUiHOMEp ABTOp/aBTOPCKHUI KOJLUIEKTUB yaebrn ka foa | Manarer
yueGHmKa p p cc | ydeOHHKA
1 ITepermkua A.B. ®duznka 7 |APODA

2 [Teppimkun A.B. ®duznka 8 |JAPODA

3 Iepsimkun A.B., I'yrauk E.M. Ousnka 9 |JPODA

IInanupyemble pe3ybTAThHI 0CBOEHHUSI y4eOHOT0 NpeaMeTa
O0uue npeaMeTHble Pe3y/IbTaThl 0CBOECHHUS IPOrPaAMMbI
1) ¢opmupoBanue MpenCTABIEHUH O 3aKOHOMEPHOM CBS3M M MO3HABAEMOCTH SIBJICHUH MPUPOIBL,
00 OOBEKTUBHOCTH HAYYHOTO 3HAHHSA; O CHUCTeMOooOpasyiomeld posm (QU3UKH U Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHIl; HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHs OCHOB
CTPOEHHS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKY;
2 (opMHUpOBaHHE TIEPBOHAYAIBHBIX MPEACTABIECHUN O YU3MIECKON CyIIHOCTH SBIECHUN

[lpukaz MunuctepctBa mnpocseuieHusi P® ot 28 nmexabps 2018 r. N 345 "OO yrBepkaeHUH
(denepanbHOro mepeyHs y4eOHHMKOB, PEKOMEHIYEMbBIX K HCIIOIb30BAaHHUIO IPU PEATH3aLUN HUMEIOLINX
rOCYJapCTBEHHYIO aKKpPEOUTALMI0 00pa30BaTeNbHBIX MPOTPaMM HayalbHOTO OOILEro, OCHOBHOTO
o0miero, CpemHero o0rm1ero obpazoBanus"



OpHPO/Ibl (MEXaHHYECKHX, TEIUIOBBIX, DJICKTPOMAIHUTHBIX M KBAaHTOBBIX), BUIaX MaTepuu (BEILECTBO M
noJie), ABMKEHHH KaK CIoco0e CYIeCTBOBAaHHS MaTepUH; yCBOCHHE OCHOBHBIX WJICH MEXaHHWKH, aTOMHO-
MOJICKYJIIPHOTO YYEHHUS O CTPOCHHM BEIECTBA, JJIEMEHTOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (DHM3UKU;
OBJIA/ICHUE TIOHATUITHBIM alNapaTtoM U CHMBOJIMYECKUM S3bIKOM (DU3HKH;

3) npuobpereHue OMNBITA IPUMEHEHHS HAYYHBIX METOJOB MO3HAHMS, HAONIOACHUS (U3MIECKHX
SIBJICHUH, TIPOBEJICHUS OIBITOB, TMPOCTHIX 3KCIEPUMEHTAIBHBIX HCCIICNOBAHHUN, MPSIMBIX M KOCBEHHBIX
M3MEPEHUI C HCIIONB30BAaHUEM aHAJIOTOBBIX M LHU(POBBIX H3MEPHUTEIbHBIX MPUOOPOB; MOHMMaHHE
HEN30€KHOCTH NOTPEITHOCTEH JII0OBIX N3MEPEHHIA;

4) nonumanue (HU3MYECKMX OCHOB W TNPHHIMUIOB JEHCTBUs (pabOThl) MAllMH M MEXaHM3MOB,
CPEICTB TMEPEABMKEHHSI U CBSA3U, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKUX IMPOIECCOB,
BIMSIHUS UX Ha OKPYXKAIOIIYI0 CPEIy; OCO3HAHHE BO3MOJKHBIX NMPUYMH TEXHOTEHHBIX M IKOJIOTMYECKUX
KaracTpod;

5 ocosHaHue HEOOXOOMMOCTH NPUMEHEHUS JOCTHXKEHUH (UMK M TEXHOJOTUH  JJis
PAIMOHAIIBHOTO MIPUPOAOTIOIb30BAHNUS;

6) oBnazeHMe OCHOBaMH O€30MACHOTO HCIOJL30BAHUS €CTECTBEHHBIX M HMCKYCCTBEHHBIX
OJICKTPUYCCKUX W MAarHuTHBIX HOHEﬁ, QJICKTPOMArHuTHBIX W 3BYKOBBIX BOJIH, C€CTCCTBCHHBIX U
MCKYCCTBEHHBIX HOHU3HPYIOLINX M3IYYCHUI BO M30€KaHUE UX BPEIHOTO BO3JCHCTBHS Ha OKPYIKAIOIILYIO
Cpely M OpTaHU3M YeJIOBEKa;

7) Pa3sBUTUC YMCHUA IUIAHUPOBATL B HOBCCI[HCBHOI\/'I JKN3HHU CBOH ﬂeﬁCTBHH C INPUMCHCHHUEM
HOJIyYCHHBIX 3HAHUH 3aKOHOB MEXaHHKH, JJICKTPOJANHAMUKH, TEPMOJIMHAMHMKU M TEIJIOBBIX SIBICHUN C
LeNbIo cOepekeHus 310pOBbs;

8 QopmupoBaHHe MpeACTABIEHNH O HEPALMOHAILHOM HMCIOIb30BAHUN NPUPOJIHBIX PECYPCOB M
9HEPIHH, 3arPSI3HEHUU OKPYKAIOLIeH Cpe/Ibl KaK CIICICTBUE HECOBEPILICHCTBA MAIIMH U MEXaHH3MOB;

9 win 00y4arolmKMXcss C OrPaHMYEHHBIMU BO3MOXKHOCTSMHU 370POBbS: BJIAJEHHE OCHOBHBIMH
AOCTYIIHBIMHU METOJaMHM HAYYHOI'O IIO3HAHHA, HCIOJB3YCMBbIMU B (bI/I3I/IKe: Ha6ﬂIOHeHI/Ie, OITMCaHuE,
U3MEpPEeHHUE, IKCIIEPUMEHT; YMEeHHEe 00pabaThiBaTh pe3y IbTaThl H3MEPEHHH, 0OHAPYKHBATh 3aBUCHMOCTb
MCXKOY q)HSquCKI/IMI/I BCINYMHaAMU, OG’LHCHS[TL IMMOJIYUYCHHBIC PE3YJIbTAThI U ACJIaTh BBIBObI;

10) JJIsL O6yanOHII/IXC}I C OI'paHMYCHHBIMH BO3MOXKHOCTAMU 3J0POBbLA: BJIAACHUC NOCTYIIHBIMU
METOJaMU CaMOCTOATECIILHOI'O IJIAaHWUPOBAHUA U MPOBEACHUA (1)I/I3I/I‘ICCKI/IX OKCIICPUMEHTOB, OIMCAHUA U
aHaNM3a TMOJYYCHHOW HM3MEpUTEIbHOW HH(GOPMAIMH, OIpPEACICHHS JOCTOBEPHOCTH IIOJYYEHHOTO
pe3yibrara;

7 xaace
JIMYHOCTHDBIE PE3yIbTATHI
[0 OnpenensaTh U BBICKa3bIBATh MO PYKOBOACTBOM IIEJarora camble OOIIME Ul BCEX JIIOAEH MpaBuiia
MOBEJICHHS TP COTPYAHUYECTBE (ITHUECKHE HOPMBI).
[ B mpeao)eHHbIX IeAaroroM CUTyalysX OOLEHUs ¥ COTPYIHMYECTBA, OMUPAsICh Ha OOIIKE I BCEX
NpaBuIa MOBEACHHS, IeNaTh BBIOOD, MPH MOAIEPHKKE APYTUX YYaCTHHUKOB TPYIINbI M IMEJarora, Kak
HOCTyHI/ITB.

MeTtanpeaMeTHBIE Pe3yJabTAThI

PETVJIATHUBHBIE
Omnpenensate U GOpMYIHPOBATH 1EINb ACATCIHBHOCTH HA YPOKE.
CraBuTh y4eOHYIO 3a/1a9y.
Y4uUTbCS COCTABJIATH IIJIAH U ONIPENEIISATh OCJIEeI0BATEIbHOCTD JIEUCTBHUH.
Y4uuThcs BBICKa3bIBaTh CBOE MPEIIONOKEHUE (BEPCHIO) HA OCHOBE Pa0OTHI ¢ WILTFOCTpaIuei
yaeOHUKA.
Yuurtbcs paboTaTh MO NPEAJIOKEHHOMY YYHUTEIEM TUIaHY.
CpenctBoM GOpMHUPOBAHUS ITHX JCHCTBHI CIyXKaT 3JIEMEHThI TEXHOJOTHH MPOOIEMHOTO 00YUCHUS
Ha dTare U3y4yeHus: HOBOro MaTepuaa.

OO o d
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[0 Y4uThCS OTIIMYATh BEPHO BBINOJIHEHHOE 33JaHIE OT HEBEPHOTO.
0 YuuTbCS COBMECTHO C YUYHUTENEM U IPYTUMHU YUEHUKAMH JaBaTh YMOLMOHAIbHYIO OLIEHKY
JIeATENbHOCTH KiIacca Ha YPOKe.
I[TO3HABATEJIbHBIE



VYuamuicst Hay4uTcs:

0 OpueHTHpPOBATHCA B CBOEH CUCTEME 3HAHUU: OTIMYATh HOBOE OT YXKE U3BECTHOTO C MOMOIIBIO
YUUTEIA.

O Jlenath mpenBapUTeIbHBINA OTOOP HCTOYHUKOB HH()OPMAIIMK: OPUCHTUPOBATHCS B YUeOHUKE (Ha
pa3BopoTe, B OTJIABIICHHUH, B CIIOBApE).

O JloObIBaTh HOBBIC 3HAHMS: HAXOJUTh OTBETHI HA BOIIPOCHI, UCTIONB3Ys YUSOHHK, CBOH KU3HECHHBIN
OTIBIT ¥ UH(POPMAIIHIO, TTOJYYSHHYIO Ha YPOKE.

O IlepepabaTbiBaTh MONYYCHHYIO HH(OPMAITUIO: JEIaTh BHIBOJBIB pPE3yNbTaTe COBMECTHOM
paboTHI BCEro Kiacca.

U IlepepabaThiBaTh MOJIYYCHHYIO HH()OPMAIIHIO: CPABHUBATH U KJIACCU(PUITUPOBATD.

O IIpeobpa3zoBbiBaTh HH(POPMAITHUIO M3 OTHOW (OPMBI B APYTYIO: COCTaBIATH (QU3MUECKHE PacCKasbl U
3aJlayd Ha OCHOBE NPOCTCHUIINX (U3MUYSCKUX MOJelNeil (MPEeAMETHBIX, PHUCYHKOB, CXEMAaTHYCCKHUX
PUCYHKOB, CXeM); HaXOAWTh U (OPMYITHUPOBATH PEIICHUE 3a/Ia4H C TTOMOIIBIO MPOCTEHIINX MOJETeH
(IpeaMeTHBIX, PUCYHKOB, CXEMAaTHYECKUX PUCYHKOB, CXEM).

KOMMVYHUKATHUBHBIE
VYyamuiicsa Hay4uTCs:

O JloHecTH CBOO MTO3UIINIO IO IPYTHX: OPOPMIISATH CBOIO MBICTH B YCTHOHM M MHUCHhbMEHHOM peun (Ha
YPOBHE OJJHOTO MPEUIOKEHUS HITH HEOOIBIIOTO TEKCTA).

0 Cnymars 1 TOHUMATh peyb APYTHX.

O Ywurarh U nepecKa3blBaTh TEKCT.

0 CoOBMECTHO JIOTOBapHUBATHCS O MPaBHIax OOIICHHUS U MOBEACHNS B IIKOJIE U CIEAOBATH MM.

0 YduThCS BBITOIHATH PAa3IMUHBIE POJIH B Ipymne (Jinaepa, HCIIOIHUTEIS, KPUTHKA).

IIpeaMeTHbIE Ppe3yJbTATHI
VYyamuiicsa HayuuTcs:

3HATh/TIOHUMATh:

0 CcMBICHI MOHATHH: (PU3UIECKOE SBICHUE, PUINICCKHI 3aKOH, (PH3UUCCKUE BEININHBI, B3aUMO/ICHCTBUE;
[ cMbIcn (U3MUECKUX BEIHYHMH: IyTh, CKOPOCTh, Macca, IJIOTHOCTh, CHJa, JaBlieHHe, padora,
MOIIIHOCTh, KWHETUYECKas SHEPT U, MOTCHIIMATbHAS YHEPTHsl, KOO DHUIMEHT TOJIE3HOTO JeHCTBUS;

O cwmbica pusmdeckux 3akoHOB: [lackans, Apxumena, I'yka.

0 coOuparhk YCTAaHOBKH IS SKCIIEPUMEHTA 110 OMUCAHHIO, PUCYHKY U TIPOBOJIUTH HAOIIOICHUS
M3y4aeMbIX SIBJIICHU;

O u3MepsTh Maccy, 00bEM, CIITY TSKECTHU, PACCTOSHUEC; MPEACTABISATH Pe3yIbTaThl H3MEPEHHI B BHJIE
Ta6J'H/IH, BBIABJIATH OMIIMPUYICCKHUC 3aBUCMOCTH;

0 OOBSICHATH Pe3yIbTaThl HAOIIOICHUN U DKCIICPUMEHTOB;

U mpUMEHSTh  OKCHEpUMEHTAJIbHBIE  pPE3YyNbTaThl Ui TPEACKa3aHWs  3HAYeHWS  BEIHYHH,
XapaKTePU3YIONUX X0 PU3NUCCKUX SIBJICHUI;

[J BbIpaXkaThb pe3yJIbTaThl U3MEPEHUN U PACUETOB B €IMHULIAX MEXTyHApOIHOU CUCTEMBI;

[ pemath 3a1a4d HA IPUMEHEHUE U3YYCHHBIX 3aKOHOB;

U TpHUBOAWTH MPHUMEPHI MPAKTHIECKOTO UCIIONB30BaHUS (PU3NIECKUX 3aKOHOB;

Yuawuiics noryyum 803moaicHoCmb HAYUUMCA. UCTIOIB308AMb NPUOOPEMEHHbIEe 3HAHUSL U YMEHUSL 8
NPAKMUYECKOU 0esimeNbHOCMU U 8 ROBCEOHEBHOU JHCUSHUL.
8kaace
JInyHOCTHBIE Pe3yJbTATHI

0 CaMOCTOSTENFHO OMPEAENATh M BBICKA3bIBATh OOIIME IJIsl BCEX JIIOJEH NpaBuja MOBEACHUS TPH
COBMECTHOM paboTe U COTPYAHUYECTBE (ITUYSCKUEC HOPMBI).

O B mpeano)keHHBIX MEeIaroroM CUTYaIusIX OOIIEHUS U COTPYIHUYECTBA, OMMMPAsICh Ha OOIIHE IS BCEX
IIPOCTHIC TIPaBUIIA MMOBEICHUS, CAMOCTOSTEILHO JIENIaTh BBIOOP, KAKOU MOCTYIIOK COBEPIIIHTS.

MeTtanpeaMeTHbIE Pe3yJabTaThl
PET'YJIATUBHBIE
O Omnpenensars Leib ASSITEILHOCTH Ha YPOKE CAMOCTOSITENBHO.
O Yuuthcs GOpMyIHPOBaTh YUCOHYIO MPOOIEMY COBMECTHO C YUUTEIIEM.
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Yyutbcs IJIaHUPOBATh yqe6Hy}0 ACATCIIBHOCTDb HA YPOKCE.

Bricka3biBaTh CBOKO BEPCHIO, MBITATHCS MPEAIaraTh crocod e€ MpoBepKH.
Paboras no npeyiokeHHOMY IIaHY, UCTIOIb30BaTh HEOOXOIUMBIE CpeicTBa (YUCOHUK, IPOCTEHIIINE
pUOOPHI U HMHCTPYMEHTHI ).
OHpeI[eJ'ISITI) YCICIIHOCTD BBINIOJIHCHUSA CBOCTO 3aJaHUA MPU ITIOMOIIN YUUTCIIA.
IMO3HABATEJILHBIE
OpI/IeHTI/IpOBaTI)CH B CBOEM CHCTEME 3HAHMWI: IMOHMUMATb, YTO HYXKHa JOIIOJIHUTECJIbHAasA
rH(pOopMaIys (3HAHUS) [T PelIeHUs YIeOHOM 3a/1a4y B OJIMH IIIar.
Jlenath npenBapuUTENLHBIA OTOOP UCTOYHUKOB HH(GOPMAIIHH [T PEHICHUS YUeOHOM 3a1auH.
JloObIBaTh HOBBIE 3HAHMSA: HAXOAUTh HEOOXOAMMYIO HH()OPMAIINIO KaK B YICOHHKE, TaK U B
MMPEIIOKCHHBIX YUYUTCIIEM CIIOBAPAX U OHIUKIIOTICAUAX.
JloObIBaTh HOBBIC 3HAHHMS: M3BJICKATh HHGOPMAIIUIO, MPEACTABICHHYIO B pa3HbIX GopMax (TEKCT,
TabynIa, cXxema, WUTFOCTPAUs U Ap. ).
[lepepabareiBaTh TONYy4YeHHYRO WHGOpPMAIMIO: HAOMIOAATh U JeaTh CaMOCTOSITEeIbHBIE
BBIBOJBI.
KOMMYHUKATHUBHBIE
JloHeCTH CBOIO TO3MIIMIO J0 APYruX: 0(QOPMISITH CBOIO MBICIIb B YCTHOW UM MMCHMEHHOM peun (Ha
YPOBHE OJIHOTO NPEJIOKEHUS HITH HEOOJIBIIIOTO TEKCTA).
Crnymarp ¥ TOHUMATh PeYb JPYTHX.
BrIpazuTenbHO MepecKa3biBaTh TEKCT.
Berynate B 6ecenry Ha ypoKe U B )KU3HHU.
CoBMECTHO JA0T0BAapUBATHCA O IMpaBUJIaxX O6HIGHI/I$I " IIOBCACHHA B IIIKOJIC U CJIICA0BATHh UM.

VauThCcs BHIIOIHATH Pa3jIMYHbIC POJIM B TPYIIIC (sz[epa, HCIIOJTHUTECIIA, KpI/ITI/IKa).

IIpeaMeTHbIE Pe3yJbTATHI

BrInyckHUK HayduTCS:
3HATH/TIOHUMATH!
CMBICII TIOHSTUHN: TEIJIOBOE ABIXKECHUE, TEIIONepeaada, TeIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHUE,
arperatHoe cocTostHre, (a30oBBIA Nepexol. INEKTPUIECKUN 3apsijl, IIEKTPHIECKOE TMOJIe, IPOBOTHIIK,
MOJIYIPOBOAHUK U IUAJIEKTPUK, XUMHUYECKUI 3JEMEHT, aTOM M aTOMHOE fJpO, MPOTOH, HEUTpOH,
JJICKTpUYECKasl CHJIa, WIOH, DJICKTPUYECKas IeNb U CXeMa, TOUCUHBIM MCTOYHUK CBETa, IMOJIC 3PCHUS,
AKKOMO/IaITus, 3epKaJio, TeHb, 3aTMEHHE, ONITHYECKAast 0Ch, (DOKYC, ONTUYECKHUI IIEHTP, OJIM30PYKOCTh
JATbHO30PKOCTh. MarHWTHOE TI0JI€, MarHUTHBIE CHJIOBBIE JIMHUH, MOCTOSHHBIN MAarHUT, MarHUTHBIN
TIOJTIOC.
CMBICT (PU3UYECKUX BEITUYHMH: BHYTPECHHSIS YHEPTHSA, KOJMIECTBO TEIDIOTHI, yIeTbHAs Te- IMII0EMKOCTh
BEIIEeCTBa, y/ebHAs TEIUIOTa CTOPaHMs TOIUIMBA, YAENbHAs TEIUIOTa IMa- pooOpa3oBaHUs, yelbHAs
TEIUIOTa IJIABJICHUS, TEeMIEpaTypa KUIIEHHUS, TEMIIeparypa IUIaBJICHUS, BJIAXXHOCTH, dJIEKTPUUCCKUN
3apsi, cuia TOKa, HAaNpsDKEHHE, COMPO-THUBJIIEHHE, YIENbHOE COMPOTHBIEHHE, paboTa W MOIIHOCTH
TOKA, YIJIbI MAJICHUS, OTPKEHHUSI, MPEIOMIICHHS, (POKYCHOE PacCTOSHUE, ONITUYECKAsl CHJIA.
CMBICT (DM3MYECKMX 3aKOHOB: COXPaHEHHWs OJHEPruH B TEIUIOBBIX TpoIeccaX, COXpPaHEHHS
aNeKTpuueckoro 3apsga, Oma ansg ydactka siekTpuueckod nemnu, [[xoyms-Jlenma, 3akoH Amrepa,
3aKOH MIPSIMOJTMHEITHOTO PACIPOCTPaHEHMsI CBETa, 3aKOHBI OTPAKEHHS U TPEJIOMJICHHS CBETA.
ONHKCHIBATE W OOBICHATH (U3MYECKUE SIBJIICHUS: TEIUIONPOBOJAHOCTh, KOHBEKIUIO, H3JIyuCHUE,
ACnapeHne, KOHICHCAIWI0, KWIEHWe, IUIaBI€HWEe, KPUCTAJUIM3AINIO, OSJEKTPHU3AlHI0  TeT,
B3aUMOJICHCTBUE JICKTPUUYCCKUX 3aPSA0B, B3aUMOJCHCTBUE MArHUTOB, JACHCTBUE MAarHUTHOTO IO
Ha TIPOBOJTHUK C TOKOM, TEIUIOBOE JACWCTBUE TOKA, OTPAKEHHE, IIPEJIOMIICHHE CBETA;
UCIOJIB30BaTh (PU3UUECKHUE MPUOOPHI U M3MEPUTEIbHBIC MHCTPYMEHTHI I M3MEPEHUS (DU3MUSCKUX
BEIMYMH: TEMIepaTyphl, BIAKHOCTH BO3AyXa, CWIBl TOKAa, HANPDKEHHUS, DIEKTPHYECKOTO
COTIPOTHUBJICHIUS, pA0OTHI M MOIITHOCTH BJICKTPUUECKOTO TOKA;
MIPEICTABIIATh PE3YNBTATHl U3MEPEHHH C TIOMOIIBI0 TAOIUI], TPAPUKOB W BBISABIATH HA STOH OCHOBE
SMIIUPUYECKUE 3aBUCHUMOCTU: TEMIIEPaTypbl OCTBHIBAIONIETO TeJda OT BPEMEHH, CHJIBI TOKAa OT
HaNpSOKCHUS HA YYacTKE IEMH, yIila OTpaKeHHs OT yIJila MaJleHusl CBeTa, yIJia MPeJoOMIICHHS OT yriia
MaJCHUsSI CBETA;
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BBIP@KATh PE3YJILTAThl H3MEPEHHUM U PACUCTOB B SAMHHUIIAX MEXIyHAPOIHON CHCTEMBI,
peliaTh 3a/1a41 Ha IPUMEHEHHE U3YUCHHBIX (DH3HIECKUX 3aKOHOB.
Boinycknuk nonyuum 603MONCHOCTb HAYHUMbBCA:
npuUOOUMs  NPUMEPbl  NPAKMUYECKO20  UCHONb306AHUA  (DUUYECKUX 3HAHUIL O  Meniosbix,
NEKMPOMALHUMHBIX SAGLEHUSX,
UCNOABL306aMb NPUOOPEMERHbIE 3HAHUA U YMEHUS 8 NPAKMUYECKOL 0eSAMeNbHOCU U 8 NO8CEOHEEHOT
ICU3HU.
9kyace
JINYHOCTHBIE PE3YIbTATHI
CaMOCTOATENILHO OTPEACIATh M BHICKA3bIBATh OOIIUE I BCEX JIFOACH MMpaBuiia OBEICHUS IPH
OOIIIEHUH U COTPYAHUYECTBE (ITHUESCKUE HOPMBI OOIICHHS U COTPYIHUYECTRA).
B CaMOCTOSATCIIBHO CO3IaHHBIX CI/ITyaHI/ISIX O6HICHI/I$I nu COprIIHI/IT-ICCTBa, onnpas{cr, Ha 06HII/IC JJIA
BCEX MPOCTHIE MPaBUJIa MOBEACHUS, JeIaTh BEIOOP, KAKOM MOCTYIMOK COBEPIIUTS.

MeTtanpeaMeTHbIe pe3yJbTAaThI
PET'YJIATUBHBIE
CamocTosTenbHO (hOPMYITHPOBATH IIEH YPOKa IOCIIe MPEABAPUTEIHLHOTO 00CYKICHNA.
Yuuthbcs 00Hapy)HUBaTh B (OPMYIHPOBATH YUeOHYIO MPOOIEMY.

CocTaBmiATh MJIaH penieHus npooiaeMsl (3aa4n).
PaGoras no murany, CBEpATh CBOM JEHCTBHSA C TENBIO U, TP HEOOXOIUMOCTH, HCIIPABIISATEH OLIHOKH
CaMOCTOSITENBHO.
B nmanore ¢ yanreneM yuuThCs BEIpaOaTHIBaTh KPUTEPHH OIICHKH U OIIPEIENISATh CTEIIeHb
YCIIEIIHOCTH BBIMOJIHEHHS CBOEH paboThl M pabOThI BceX, UCXOs U3 UMEIOLINXCS KDUTEPHEB.
I[TO3HABATEJIbHBIE
OpueHTHpPOBaTbCSA B CBOEGH CHCTEME 3HAHMM: CaMOCTOSTENIbHO  MpeAnojaraTh,  Kakas
rHpOpMAaITUs Hy KHA IS pelIeHns y9eOHO! 3a7jadi B HECKOJIBKO IIaroB.
OT1OupaTh HeOOXOIUMBIE ISl pelleHHs y4eOHOM 3a1a4i UCTOYHUKH HH()OPMaLHH.
JloObIBaTh HOBBIE 3HAHWSA: W3BJIEKaTh WHGOPMAIMIO, MPEACTABICHHYIO B Pa3HBIX (Qopmax (TEKCT,
Tabauna, cxema, WLTFOCTPaLus 1 Ap.).
IlepepabareiBaTh MONYyYEHHYIO HWH(POpPMAIMIO: CpPaBHUBATh W TPYNNHPOBATh (PAKTHl M SBICHUS,
OTIPEACTATh IPUYUHBI ABJICHUN, COOBITHI.
ITepepabaTtsiBaTh MOMydEeHHYIO HHGOPMAIIHIO: JIeJIaTh BEIBOIBI HA OCHOBE 000OIIECHNUS 3HAHUM.
IIpeoOpazoBeIBaTh MHPOPMAIIHIO U3 OAHON (HOPMBI B IPYTYIO: COCTABIATH MPOCTOH IIIAH W CIIOKHBIH
TUTaH y4eOHO-HAy9IHOTO TEKCTa.
[IpeobpazoBeiBaTE HHPOPMALHUIO U3 OAHOHN (OPMBI B IPYIyIO: MPEACTaBIIATh HHPOPMALUIO B BHIE
TEKCTa, TAOIHUIIBI, CXEMBI.
KOMMVYHUKATHUBHBIE
JloHecTr CBOO MTO3UIIHIO 10 APYTHX: 0(OPMIISITE CBOM MBICTH B YCTHOHM M MUCBMEHHOU PEYH C yIETOM
CBOWX Y4EOHBIX M JKU3HEHHBIX PEUEBBIX CUTYaITHil.
JloHecTH CBOIO MO3UIIMIO A0 APYTHX: BBHICKA3bIBaTh CBOIO TOUYKY 3pEHHS U TBITaThCs €€ 000CHOBATH,
MPUBOAS APIYMEHTHI.
Crnymarth qpyTrux, MbITaThCs IPUHUMATD APYTYIO TOUKY 3pEHUs, OBITh TOTOBBIM M3MEHHUTH CBOIO TOUKY
3pEHHUsL.
Unrath BCIyX M TOpO ceOS TEKCThl YYEOHHMKOB M TP 3TOM: BECTH <«JIUAJIOT C aBTOPOMY
(mporuo3upoBath Oyayllee YTEHHE; CTABUTh BOMPOCHI K TEKCTYy M UCKAaTh OTBETHI; MPOBEPSTH ce0s);
OTZAEJATh HOBOE OT U3BECTHOTI'O; BBIACIATH INIABHOE; COCTABIIATH IUIAH.
JoroBapuBaTbCsi C JIOABMHU: BBINOJHAA Pa3IUYHbIE POJM B CPYIIE, COTPYAHHYATh B COBMECTHOM
pereHnn poOIeMBI (3a1aumn).
Y4uThCS YBOXKUTEIBHO OTHOCUTHCS K IO3UIUU APYTOro, MBITaThCS JOTOBAPUBATHCSL.

I[IpenmeTHbIE pe3yabTaThI
BBINYCKHUK HAYYUTCS:
3HATH/IIOHUMATh:
CMBICT TIOHATHH: MArHUTHOE TII0JIe, aTOM, AaTOMHOE SIPO, PaJUOAKTHBHOCTb, HOHH3UPYIOIIHE



M3IIy4YECHNs]; OTHOCUTENIBHOCTh MEXaHWYECKOTO [JBW)KCHUS, TPACKTOPHs, HMHEpLHAlbHAs CHCTEMA
OTCYETa, HCKYCCTBEHHBIM CIYTHHUK, 3aMKHyTas CHUCTEMa. BHYTPEHHUE CHJIBI, MaTeMaTHYECKHIl
MAasITHUK, 3BYK. U30TOII, HyKJIOH;

[0 cMmblcn  (U3MYECKUX  BENWYMH:  MarHUTHas  WHAYKOWS, MarHUTHBIA  TOTOK,  SHEprus
3JIEKTPOMATHUTHOTO I10J1, IEPEMELIEHHUE, ITPOEKIUS BEKTOPA, IMyTh, CKOPOCThb, YCKOPEHUE, YCKOPEHUE
CBOOOJHOTO MaAEHUs, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, CHja, CHja TSHKECTH, Macca, Bec Tena,
UMITYJIbC, TEPHOJ], YacToTa. aMIUINTyJa, ¢asa, JJIMHA BOJIHBI, CKOPOCTh BOJIHBI, DHEPTUS CBS3H,
nedeKT macc.

[ cMbIch (PU3NYECKUX 3aKOHOB: YpaBHEHUSI KMHEMATHKH, 3aKOHbI HboTOHa (TIEpBEIiA, BTOPOHi, TpeTuii),
3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOH COXPAaHEHMs HMITYJbCa, NPUHIMII OTHOCUTEIBHOCTH [ anumes,
3aKOHBI TAPMOHHUYECKUX KOJIeOaHWM, MpaBMIIO JIEBOM PYKH, 3aKOH AJIEKTPOMAarHUTHOW WHIYKIIUH,
npaswuio JleHna, 3aK0H paIHoaKTUBHOIO pacraja.

[0 coOupaTh YCTAaHOBKM JJsI JKCIEPUMEHTa IO OMHCAHUIO, PHUCYHKY M TPOBOJUTH HAOIIOJCHHUS
H3y4aeMBbIX SIBICHUH;

[] U3MepsTh CUIIy TSDKECTH, PACCTOSHHE, NPEICTABIATh pe3ydbTaThl HM3MEPEHWIH B BHIC TaOIUIL,
BBIABIIATH SMIIUPHUUYECKHE 3aBUCUMOCTH;

[1 OOBACHATH pe3yJIbTaThl HAOIIOIECHUNA U SKCIIEPUMEHTOB;

[0 NpUMEHSATh  OKCIIEPUMEHTANbHBIE  PE3YJNbTAThl  JUIsl  NPEJICKA3aHUS  3HAYCHUS  BEJIMYUH,
XapaKTePU3YIOLIHX X0 (U3NIECKUX SBICHUI;

[J BBIpaXkaTb Pe3yJIbTAThl N3MEPEHUN U pacu€TOB B €INHHUIIAX MeEXTyHapOIHON CUCTEMBI;

[ pewmars 3aa4u Ha IPUMEHEHUE U3YYEHHBIX 3aKOHOB;

[J HOpUBOIUTH NPUMEPHI NPAKTHYECKOTO HCIOIb30BaHMUS (PU3NUECKUX 3aKOHOB;
Buinycknuk noayuum 603MOHCHOCMb HAYYUMBCA:

[J MCIOJb30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKOM AESITEIbHOCTH U B TIOBCEIHEBHOM

JKU3HU.

Conep:xanue y4eOHOro npeamera

OcHOBHOe coaep:kaHue
OU3UKA U PUSNYECKHUE METOAbI U3YUYEHUSA ITIPUPOAbI
Ousnka — Hayka o npupoje. Habmoenne u onvucanne GU3NIECKUX sSBICHUH.
Ousngeckre TpuOOPHL. DH3MUECKUE BEIMYMHBI M HX u3MepeHue. [lorpemrHocTH W3MEpeHHH.
Mexnynapoanas cucteMa eauHul. HayuyHbeiii meton mno3HaHus. PU3NUECKUA HSKCIOEPUMEHT U
¢mzngeckas Teopusi. Hayka u TexHuka.
JemMoHncTpanuu
HaGmonenne ¢u3ndecknx SBICHWH: CBOOOMHOTO TMAaneHWS Tel, KojeOaHWd MasTHHKA,
MPUTSHKEHUE CTATLHOTO IIapa MarHUTOM, CBEUEHUE HUTH JICKTPUIECKOM JTaMITbl. Du3ndeckue Ipuoophl.
JlabopaTopHbie pPabOTHl M OIBITHI
OnpenencHue LEHBI JAENEHHs MIKAIbl HW3MEPHTENLHOro mpubopa.?
N3mMepeHue IuHBI.
Nsmepenne o0bemMa KUIKOCTH B TBEPIOTO Tea.
H3mMepenue temneparyphl.
MEXAHUYECKUE SIBJIEHUS
KunemaTtuka
JduHamuka
3aKOHBI COXpaHEHUs] HMITYJIbCA H MeXaHH4YeCKoil JHepruu MexaHn4deckne
KO0JIeOAHUSA U BOJIHbI

Mexanundeckoe aBuxeHue. OTHOCUTENIBLHOCTE ABMKeHUd. Cucrema otcuera. Tpaekropus. [IyTs.
IIpsimoniuHeitHOe paBHOMepHOe ABHXeHHe. CKOpOCTh PaBHOMEPHOTO MPSAMOJIMHEHHOTO JBUKEHUS.
Mertoabl u3MepEHUs pacCTOSHUS, BPEMEHH U CKOPOCTH.

HepaBHomepHOe nBUKEHUE. MrHoBeHHasi CKOPOCTh. Y CKOpEHHE. PaBHOyCKOpEHHOE
newkenue. CBoOoaHoe najzenue Ten. ['paduku 3aBUCUMOCTH IIyTH M CKOPOCTH OT BPEMECHHU.

PaBHOMEpHOE NBMKEHHUE 1O OKPYKHOCTH. [leprosn u yactoTta oOparieHus.

Senenune unepuuu. [lepsriitf 3akoH HeroTona. Macca Tena. [110THOCTS BemiecTBa.



MeToap1 U3MEPEHNsT MacChl M TUIOTHOCTH.
BzaumopeiictBue ten. Cuna. [IpaBuio ciaokeHus cuil.
Cuna ynpyroctu. MeToasl U3MEepEHUs CHITHI.
Bropoii 3akon Herorona. Tpetwnii 3akon HeroToHa.
Cuna TspKecTH. 3aKOH BCEMHUPHOTO TATOTeHMS. VICKycCTBEHHBIE CIIyTHUKH 3eMit. Bec Tena.
HesecomocTs. ['eonenTprueckas u remoreHTpuIecKas CHCTEMbI MUPA.
Cuna TpeHus.
MomeHT cunbl. YcioBus —paBHOBecHsS — pbiaara. lleHTp Tsbkecth  Tenma.  YcioBHA
pPaBHOBECHS TEIL.
Nmmynbe. 3aKoH coXpaHeHUs! UMITYJbca. PeakTHBHOE JIBIDKEHUE.
Pabora. Momnoctb. Kunernueckas sueprus. IloTeHIManbHas SHEPrUs B3aUMOJICHCTBYIOLIMX
Ten. 3aKOH COXpaHeHHWs MexaHudeckoi sHeprud. lIpocteie mexanmsmbl. KodddummeHnt moneznoro
JercTBHsA. MeToIbl U3MEpPEHHsI SHEPTUH, Pa0OTHI K MOIIHOCTH.
JaBnenue. ATMochepHoe naBiaeHue. MeToapl n3MepeHus aaBieHns. 3akoH [lackas.
lMunpaBnuueckue mMamuHel. 3akoH ApxuMena. Y cloBUE MIaBaHus Tel. MexaHuueckue
konebanwmst. [Tepron, yactora u ammuTyna kojedbanwmid. [lepron konebanuii MaTeMaTHIECKOTO U
MPY>KUHHOTO MasTHUKOB.
Mexanndeckue BOJHEL. [[rHa BOJTHBL 3BYK.
JemMoHncTpanuu
PaBHOMEpHOE IPSAMOIMHENHOE ABUKEHHUE.
OTHOCHUTETBHOCTD JIBH>KCHUSL.
PaBHOyCKOpEHHOE IBUKEHUE.
HampagieHue ckopocT npu paBHOMEPHOM JBHKEHUU IO OKPY>KHOCTH. SIBIIeHHE
WHEPITUH.
BsanMmoelicTBue Ten.
3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Jie(hOpMAIUH ITPYKHUHBEI.
CiioxeHue Cuil.
Cuna TpeHus.
Bropoit 3akon HproTOHa.
Tperuit 3akoH HbroToHa.
HesecomocTs.
3aKoH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE BUKEHUE.
W3meHeHme sHepTuM Tea Mpu coBepiieHuu padothl. [IpeBpamieHus
MEXaHUYEeCKOUW SHEPTUN U3 OJHON (hOPMBI B APYTYIO.
3aBUCUMOCTb JTaBJICHUS TBEPAOIO TeJia Ha OMOPY OT JCHCTBYIONIECH CHIIBI U TUIOIIAANA OTIOPHI.
O6nHapyxeHre aTMOC(hEpHOTO JTaBIICHU.
Nsmepenne atMochepHOTO AaBICHUS OApOMETPOM - AHEPOUIIOM.
3akon Ilackas.
I'unpasnudeckuii mpecc.
3akon Apxumena.
[IpocTeie MeXaHU3MBEI.
MexaHu4eckue KoueOaHus..
MexaHu4ecKre BOJIHBIL.
3BYKOBBIE KOJICOQHWSI.
YcnoBus pactipocTpaHeHHs 3ByKa.
JlabopaTtopHbie pabOThI U OIBITHI
N3mepenne ckopocTH paBHOMEPHOTO IBHKESHUSI.
N3yuenue 3aBUCUMOCTH IIyTHU OT BPEMEHHU IIPH PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBIXKEHUHU
N3mepenne yckopeHHS MPSIMOITHHEHHOTO PAaBHOYCKOPEHHOTO JBIKEHIS.
W3mepenue Macchl.
N3mepenre TUIOTHOCTH TBEPAOTO TEa.
N3mepenue mI0THOCTH KUIKOCTH.
W3mepeHwne cHITb AMHAMOMETPOM.
Cno)xeHue Cuil, HallpaBJICHHBIX BAOJb OJHOM MPSMOH.
CroskeHne CvJl, HallpaBICHHBIX TIOJT YTIIOM.



HccnenoBanre 3aBUCUMOCTH CUJIBL TSKECTH OT MAcChl TEJNA.

M3mepenue apxumenoBoit cuibl. U3ydueHue yciaoBuii i1aBaHus Tell.

N3ydenune 3aBUCUMOCTH TIepHOa KOJICOaHU MasTHUKA OT JIJTMHBI HUTH.
Nzmepenne yckopeHus CBOOOIHOTO TaIeHHsI ¢ TTIOMOIIBIO MasTHUKA.

N3ydeHune 3aBUCUMOCTH NepHoa KoJeOaHuil rpy3a Ha MPYKHHE OT Macchl Tpy3a.

MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMHUKA
Ctpoenue u cBoiicTBa BenlecTB. TensioBblie siBJIeHUsA

Crpoenne BemecTBa. TemoBoe IBMKEHHE aTOMOB M MOJIEKYJ. BpOyHOBCKOE IBHKCHHUE.
Huddysus. BzanmopelicTBue yacTuil BemecTBa. Moenn CTpOSHHUS ra30B, JKUAKOCTEH U TBEPIBIX TElT U
O0OBSICHCHHE CBOWICTB BEIIECTBA HA OCHOBE 3TUX MOJICIICH.

TenmoBoe naBwkenwe. TemnoBoe paBHOBecwe. Temmeparypa u ee wusMepenue. CBs3b
TeMIIepaTyphl CO CPEIHEH CKOPOCTHIO TEIIOBOTO Xa0THUECKOTO IBUKEHUS YACTHIL.

Brytpennss sHeprus. Pabota n Temonepenada Kak criocoObl N3MEHEHUS] BHYTPEHHEH SHEPTUH
Tena. Bunpl Teronepenaud: TEIIONPOBOIHOCTb, KOHBEKIMS, H3NTydyeHHe. KoOIMYeCcTBO TEIUIOTHI.
Y enbHast TeIII0OEMKOCTh. 3aKOH COXPAHEHUS SHEPTHH B TEIIOBBIX IPOIIECCaXx.

Ucnapenne u xonneHcauusa. Haceimennsld map. BnaxkHocTs Bo3myxa. Kumenue. 3aBUCHMOCTH
TEMIIEpaTypbl KUIIEHUs OT naBiieHus. [lmaBneHue n Kpuctauimsanus. Y AejibHas TEeIUIoTa IUIaBICHUS U
napooOpa3oBaHus. Y elbHas TEIUIoTa cropanus. Pacyer koinmyecTBa TEIUIOTHI IPU TEIIOOOMEHE.

[Ipuanmner paboTel TerioBbIX ABurareneil. Ilaposas TypOuHa. J{BUrarens BHYTPEHHErO CTOpaHUS.
Peaxtusnbiii aBurarens. KIIJ| termoBoro neurarens. OObsSCHEHHE YCTPOWCTBA M TPUHIUIA JCHCTBUS
XOJIOTUITFHUKA.

[IpeoOpazoBanmst ~ dHepruM B TEIUIOBBIX  MAallMHAX. OJKOJOTHYECKHE  MPOOIeMBI
KCIIOJIb30BAHUS TETUTOBBIX MAIITHH.
JleMoHCcTpanuu
Cx1MaeMOCTh Ta30B.
Huddysus B razax u )KUAKOCTSX.
Mopenb Xa0TUYECKOTO ABUKCHUS MOJICKYIL.
Monenb 6pOyHOBCKOTO JIBHKESHHS.
CoxpaHeHue 00beMa )KHUKOCTH IIPU U3MEHEHUH (OpMBI cocya.
CuerieHne CBUHITOBBIX ITHIHHIPOB.
[Ipunnun nericTBus TepMOMETPA.
W3menenne BHYTpEHHEH SHEPTUH TeJla PY COBEPIIICHUH PabOTHI U TIPH TeIUIoNepeaaJe.
TennonpoBOJHOCTh PA3IUYHBIX MaTEPUATIOB.
KonBexIus B KUAKOCTSIX U Ta3ax.
Tennonepenaya myTeM U3JIy4CHHUSL.
CpaBHEHHE yIETbHBIX TEIUIOEMKOCTEH Pa3IMIHbBIX BEIIECTB.
SIBneHue ucnapeHusl.
Kuneuune Bobl.
[TocTostHCTBO TeMIepaTypbl KUIIEHUS KUJKOCTH.
SIBneHus TUIaBIICHUS U KPUCTAJUTH3 AN,
N3mepenne BIaXXHOCTH BO3AyXa ICUXPOMETPOM HIIU TUTPOMETPOM.
YCeTpoicTBO YETHIPEXTAKTHOTO JBUTATENsl BHYTPEHHETO CTOPAHUSI.
YeTpoiicTBO TapOBOH TypOUHBI
JlabopaTopHbIe pabOThI U OTIBITHI
HccnenoBanne n3MEHEHHs CO BpEMEHEM TEMIEPATYPHI OCTHIBAIOLIEH BOBI.
WzyueHue siBeHUS TEIIIOOOMEHA.
M3MepeHue yaenpHOM TEMIOEMKOCTH BEIlleCTRa.
N3mepenne BIaXXHOCTH BO3TyXa.
UccnenoBanne 3aBUCUMOCTH 00beMa raza oT JaBJICHHUS MPHU MOCTOSHHON TeMIIepaType.
SJIEKTPUUYECKHUE U MATHUTHBIE SABJIEHUSA



DJleKTpU4YecKue siBjieHus1. MarHuTHbIE SIBJIEHUS
JJIeKTPOMATHUTHBIE KOJIeOaHus M BOJIHBL. OnTHYEeCKUE
sIBJIEHUS

OnexkTpuzauus  Tel. OJEeKTpuuecKud  3apsa.  J(Ba  BHJA  DIIEKTPHUECKUX

3apsaoB.

B3aumogeiicTBue 3apsinoB. 3aKOH COXPAHEHUS 3JIEKTPUUECKOr0 3apsiia.

OnexTpudeckoe noje. JeificTBre 3JeKTPUYECKOT0 MOJIs Ha 3JIEKTPUIECKHUE 3apsiibl.
[IpoBogHUKH, AUITIEKTPUKH U TTOITYIPOBOIHUKH.

[TocrosaHHbId 3yekTpudYecKuii TOK. VICTOYHMKM TOCTOAHHOTO TOKa. JleicTBug
anekTpuueckoro Toka. Cuma Toka. Hanpsbkenwe. DieKTpHUYecKoe  CONPOTHBIICHHUE.
OnekTpudeckas memb. 3akoH Oma ais ydacTka dJieKTpudeckoi menu. [lociemoBaTenbHOE U
napajielbHOe COeNWHEHMs MPOBOIHUKOB. Pab0oTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
[xoyna-Jlenua. Hocurenu snekTpuyeckux 3apsaoB B METaILIax.

OmeiT Opcrema. MarHuTHOE TOJIe TOKa. B3ammonmelcTBHE ITOCTOSHHBIX MarHHWTOB.
MarnauTtHoe mosne 3emyid. OIEeKTpOMarHut. JleficTBMe MarHUTHOTO MOJII HA MPOBOAHHUK C
TokoM. Cryma AMriepa. DJIeKTPOIBUTATENb. DIIEKTPOMArHUTHOE peJe.

OnexTpomaruuTHas nHAyKuusa. OnsiTel @apazes. [Ipasuno Jlenna. DnekrporeHepaTop.
Ilepemennsiii Tok. Tpancdopmarop. Ilepenaua 3neKTpUUECcKOl SHEPTHN HAa PACCTOSHHUE.
DJeKTpoMarHUTHbIE KoJieOaHusl. DIEKTPOMAarHUTHBIE BOJHBI U UX cBoiicTBa. CKOPOCTh

pacrpocTpaHeHus 3JeKTPOMArHUTHBIX BOJH. [ [pHHITUITEI paANOCBS3H U TENEBUICHUS.

CBeT - 3JeKTpOMarHuTHasl BOJIHA. BlvsHME 37IEKTPOMArHUTHBIX M3yYCHUU Ha KUBBIC
OpTaHW3MEI.

IIpsmonuHeiiHoe pacnipocTpaHeHue cBeTa. OTpakeHHE U MPEJOMIICHHE CBETa. 3aKOH
oTpakeHus cBeta. [limockoe 3epkano. Jlmaza. @okycHoe paccTossHre JUH3BI. OnTHYecKas Criia
nuH3bL [1a3 kak ontudeckas cucrema. Onruyeckue mpubopkl. Jucrepcus cBera.

Jemon
CTpaluu
DNeKTpU3aIus
TeL
JIBa pozia 3JIeKTpUYECKUX
3apsioB. Y CTPOUCTBO U ACHCTBUE
anekTpockona. ITpoBogHuKY 1
H30JISITOPEI.

OnexTpuzalus yepes BIrsIHUE

[lepeHoc 37€KTpUIECKOTO 3apsiia C OAHOTO Teja Ha

Jpyroe 3akoH COXpaHEHUs dJIEKTPUUECKOTO 3apsija.

W cTOYHNKY TOCTOSIHHOTO TOKA.

CocraBneHue 31eKTpu4ecKon

nenu. MamepeHue cuiibl TOKa

aMIIEPMETPOM.

Habimronenne mocTosHCTBA CHITHI TOKA Ha Pa3HBIX y4acTKax Hepa3BETBICHHOM

3JIEKTPUYECKOH LIETH.

M3mMepeHue cuiibl TOKa B pa3BETBICHHOM 3JIEKTPUUECKOM

nenu. MizMepenne HanpsHKeHUsT BOJIETMETPOM.

N3ydeHre 3aBUCUMOCTH 3JIEKTPUIECKOTO COTIPOTHUBIICHUS TPOBOJHIKA OT €T0 JUINHBI,

TUTOIIA Y TTOTIEPEYHOTO CEUSHHS U MaTepualia. Y IebHOE COTPOTHUBIICHHE.

PeocraT 1 Mara3uH cOnpoOTUBIECHUI.

M3MepeHne HanpspKeHUH B MTOCIIEA0BATEbHON AIEKTPUUECKON LIETIH.

3aBHCHMOCTb CHJIBI TOKA OT HaNpsHKEHUS Ha Y4acTKE AJIEKTPHUECKOM

nenu. OnsIT IpcTeaa.

MarsuTHOE 10JIE TOKA.

JelicTBME MarHUTHOT'O MOJISI HA IPOBOJHUK C

TOKOM. Y CTPOMCTBO 3JE€KTPOABUTATEIIS.

DneKTpoOMarHuTHas

unaykuus. [Ipasuno

Jlenna.



CaMouHIyKIUS.

[Tomydenue nepeMeHHOTO TOKA PY BPAIICHUY BUTKA B MATHUTHOM

rnoJje. YCTpOMCTBO reHeparopa MOCTOSTHHOTO TOKA.

YeTpoicTBO reHepaTopa NEPEMEHHOT0

TOKa. Y CTPOUCTBO TpaHchopmaropa.

Ilepenaua snekTpuyeckon

SHEpPTUH. DJIEKTPOMarHUTHHIE

KOJIeOaHwsI.

CBo¥iCTBa 3J€KTPOMAarHUTHBIX BOJIH.

[Ipunanmn nerictBus MuKpodoHa U

rpomkoroBoputens. [IpuHINIBI paguoCBs3H.

Wcrounuku cBera.

IIpsimonuHeHOE pacipocTpaHEHNE

cBeTa. 3aKOH OTPaKEHUS CBETA.

N3o0paxeHne B IIIOCKOM

3epkane. [Ipenomiienue

CBeTa.

Xon tydeii B coomparoreit

nuH3e. X0H Iy4yel B

pacceuBarollen JTMH3E.

[Mony4yenue n3o0paskeHNH ¢ TOMOIIBIO JIMH3.

ITpuHnun nercTBUs NMPOEKIIMOHHOTO arapara u

¢oroanmnapara. Mozens riasa.

Hucnepcus 6enoro cBera.

[Toydenue Genoro cBeTa MpH CIOKEHUU CBETa Pa3HBIX IIBETOB.
JlabopaTtopHbie paboOTHI 1

omnbITel HabmmroieHne 3JeKTpUuecKoro B3auMOACHCTBHS Tel

COopKka 3JIeKTpHUUEcKOi IeNH ¥ U3MEPEeHNEe CHITBI TOKA M HATPSKEHHSL.

HWccnenoBanre 3aBUCUMOCTH CHITBI TOKA B MTPOBOJAHHUKE OT HATIPSDKEHHSI HA €r0 KOHIIAX MPH

MIOCTOSTHHOM CONPOTHBIICHUH.

WccnenoBanre 3aBUCUMOCTH CHITBI TOKA B AJIEKTPUYECKOH IIETTH OT COMTPOTUBIICHUS TIPH

MIOCTOSIHHOM HAIPSIKEHUU.

W3ydenne mocineqoBaTeIbHOTO COSTUHEHNUS

MIPOBOAHUKOB M3yueHne napayuieabHOro COeMHEHUS

IIPOBOHUKOB

H3mepenue conpoTUBIEHNE IPU TOMOIIM aMIIepMETPa U BOJIBTMETPA.

W3ydenne 3aBUCUMOCTH JIEKTPUIECKOTO COTIPOTHUBIICHHUS TIPOBOIHUKA OT €T0 JIJIHHEI,

IJIOIIAIU TONEPEYHOT0 CEUEHHs U MaTepuaa. Y IelIbHOE CONPOTHUBIICHHE.

W3mepenne pabOTHI 1 MOIITHOCTH 3IIEKTPHYECKOTO

ToKa. MI3yueHne B3auMoIeHCTBHSI TOCTOSTHHBIX

MarHuTOB.

HWccnenoBanrne MarHUTHOTO TIOJIS IPSIMOTO MTPOBOJIHUKA U KaTYIIKH C

TokoM. MccrenoBanme SBICHNS HAMAarHUYMBaHUS Kele3a.

W3ydenre npuHIMITA JeHCTBUS IIEKTPOMArHUTHOTO pelle.

W3ydenre nelcTBUS MarHUTHOTO TIOJIST HA IPOBOJIHUK C

TokoM. M3ydeHue npuHIATIA TeHCTBUS SJIEKTPOIBUTATES.

N3yuenue siBI€HUS 3JIEKTPOMArHUTHOU

HHAYKUUU. M3ydeHne npuHIuna JeicTBUS

tpanchopmaropa. 3ydeHue sBIeHUS

pacrpocTpaHeHus CBeTa.

HccnenoBanre 3aBUCUMOCTH YIJ1a OTpayKe€HHS OT yIJia aJeHus

cBera. M3ydeHne cBOHCTB N300pakeHHUS B IIJIOCKOM 3epKaie.

HccnenoBanne 3aBUCUMOCTH yIJla IPEJIOMIICHUS OT yIJla IaJICHUS CBETA.

N3mepenne hoKyCHOTO pacCTOSHUS COOMPArOIIeN JIMH3HI.

[Mony4yenue nzodpaskeHni ¢ MIOMOIIBIO coOMparomeit

nuH3bl. HaOroneHne siBieHns UCTIEpCHH CBETa.



KBAHTOBbBIE ABJIEHUA

Omneitel Pesepdopna. [Tnaneraprnas moaens atoma. JInHelyaTsie ONTHYECKHE CIIEKTPHIL.
ITormomenue 1 HCITyCKaHNe CBETa AaTOMAMH.

CocraB aTOMHOTIO s7ipa. 3apsI0BOE U MacCOBOE YHCIIA.

SnepHble cuibl. DHEPTHs CBA3M aTOMHBIX Aaep. PagmoaktuBHOCTh. Anbda-, 6eta - u
ramMmma-u3nydeHust. MeTosl perucTpanyu SACpHBIX U3ITy4EeHUH.

SnepHble peaxiuu. Henenne u cuntes saep. Ucrounnku sueprun CoitHIa U 3BE3]I.
SlnepHast sHepreTHKa.

Ho3umerpus. Bunusnue pPaguOaKTUBHBIX W3JIy4YECHUN Ha  JKUBBIE

OpTraHH3MBI.
Okosoruueckre mpodaeMbl pabOThl AaTOMHBIX 3JIEKTPOCTAHIINH.
JemoHcTpaiu

1 Mojeinb onbITa
Pesepdopna.

Habmonenue TpekoB gactur B kamepe Bunbcona.
YceTpoicTBO U ACHCTBHE CUETUMKA HOHU3UPYIOLIUX
YaCTHII.
JlaGopaTtopHbIe paboOTH 1

onbITl HabmroieHre IMHeHYaThIX CIIEKTPOB U3y YCHHUSL.
W3mepeHue ecTeCTBEHHOTO PAJHMOaKTUBHOTO (POHA TO3UMETPOM.

CTPOEHUE U 3BOJIIOIUS BCEJTEHHON
I'eonenTprueckas ¥ TeNMOLEHTPUUYECKas CUCTEMBI MUpa. Puzndeckas Npupoaa HeOECHBIX Tell
Conneunoit cucremsl. [Ipoucxoxaenne Connednoit Cucremsl. @usnueckas npupona CosHia
u 3Be31. Ctpoenne Beenennoit. DBomonus BeenmeHHO.

JeMmoHcTpanuu
AcTpoHOMUYECKHE

HaOJIIOAEHMUS.
3HAKOMCTBO € CO3BE3MSIMU U HAOIOIEHHUE CYTOYHOTO BpaIllEHHUs 3BE3THOTO
HeOa. Habmonenne akenus Jlynsl, CoiTHIIA U TNIAHET OTHOCUTEIHFHO 3BE3.

7 Knacc
Beenenne
Uro usyuaer pusuka. Dusudeckue ssiaeHus. HabmoaeHus, onbIThl, n3Mepenus. Ousuka u
TEXHUKA.
JladopaTopHble padoThI:
1. Onpenenenue UEHBI JEICHUS] U3MEPUTEIBLHOTO IIMIUHIPA.
IlepBoHAYAJILHBIE CBEIEHUSN O CTPOEHHH BelleCTBA
Mounekyiet u atombl. Juddysus. JBmkenue monekyin. CBa3b TeMIIEpaTyphl Tella CO CKOPOCTHIO
NBIDKEHUST €r0 MOJIKYJ. [IpuTsSDkeHHe W OTTaIKWBaHHWE MOJIEKYJI. PasmudHbIE COCTOSTHHS
BEIIeCTBa M UX OOBSICHEHHE Ha OCHOBE MOJIEKYJSIPHO — KHHETHYECKUX TIPEICTaBICHUI.
JladopaTopHble padoThI:
1. Hsmepenue pazmMepoB MaibIX TEIl.
B3aumogeiicTBue Tea
Mexanuueckoe nBuxeHue. PaBuomepHoe apmxenne. CKOpOCTb.

Huepuus. B3aumopeiicteue ten. Mnepuus. Macca tena. Mi3amepenue macchel Tena ¢
noMo1LbI0 BecoB. [ImoTHOCTE BemiecTa.

SAsnenue tarorenus. Cuna Tspkectd. Cuiia, Bo3HHKaomas mnpu aedopmanuu. Bec. CBsizb
MEXKIY CUJION TSKECTU U MACCOU.

VYupyras nepopmanus Tena. 3akoH ['yka.

Hunamomerp. ['padrueckoe nzodpakenue cuibl. Cl0KEHHE CHII, IEHCTBYIONIMX O
OJIHOM IIPSIMOH.

Tpernne. Cuna TpeHus. TpeHMe CKOBXEHUS, KaUeHWsI, TOKOsL. [1oaAmumHuKy.
JlabopaTopHblie paGoThbI:



H3mepenue Macchl Tejia Ha PHIYAKHBIX Becax.
2. Hsmepenne o0beMa Tena.
3. W3MepeHue IIOTHOCTH TBEPOTO TEA.
4. TpamyupoBaHHUE MPYKUHBI U M3MEPEHHE CUIIBI C TIOMOIIILIO TUHAMOMETPA.
JlaBieHue TBepPABIX TeJl, JKUAKOCTEH U ra3oB

HaBnenue. [laBneHue TBEpIbIX TEM.

[Jasnenue raza. OObsiCHEHHE TaBJIEHHS ra3a Ha OCHOBE MOJIEKYJISIPHO — KHHETHYECKUX
npenacrasieHuil. 3akoH [lackans.

Hapnenue B xuakocty u raze. Coodmiatommecs cocynsl. Lmo3el. ['mapaBnnuecknit
npecc.

AtmocthepHoe  gaenenue.  Omeir  Toppuuemn. Bapomerp-anepown.

N3menenune
arMocdepHoTo naBiieHus ¢ BbicoTol. ManomeTpsl. Hacoc.

ApxumMmenoBa cwita. Y clIoBHs IUIaBaHus Tell. Boauerii Tpancmopt. Bo3ayxormasanue.

JlabopaTopHblie paGoThbI:
5. H3MepeHue BBHITAIKUBAIONIEH CHIIBI, JICHCTBYIONIEH Ha TIOTPY)KEHHOE B
JKUJIKOCTB TEJIO.
6. BolsicHeHHE yCIIOBHI TUIABAHKS TEN B JKUIKOCTH.
PaboTa u MOIIHOCTH. JHEPIUs
Pabora cuimel, AeiicTByIONIEH MO HampaBIeHHIO NBIKeHHs Tena. MomHocTs. IIpocTsie
MeXaHU3MBbl. YCIIOBHE paBHOBecHs pbluara. MoMeHT cuibl. PaBHOBecHe Tell ¢ 3aKpensieHHOH
OCBIO BpaleHusi. Bunsl paBHOBecHsI.

PaBenctBo paboT mnpu wucnonb3oBaHMHM MexaHu3MoB. KosddunumeHnt mnonesHoro
JEUCTBUSL.

[ToTennmanbHas sHEPrUs MOTHATOTO TeNa, CXKATOW MpyKuHbL. KuHeTudeckas sHeprus
IBIOKyIIerocsa Tena. [IpeBparienne OAHOTO BHa MEXAaHWYECKOW IHEPTHH B JIPYrod. DHEprus
PEeK u BeTpa.

JladopaTopHble padoThI:
7. BbIICHEHHE YCIIOBHS PABHOBECHS phIUara.
8. MWsmepenue KII/] npu moaseme Tena 1Mo HAKIOHHOM IIOCKOCTH.
IHoBTOpPEHME

l gamuecst 10/KHbI YMETh:

- JlaBaTh OIpEJENICHUE MOHATHIN: (pHU3HMKa, TEJIO, BEIISCTBO, MATEPUs, BEIIMUMHA, HAOIIOCHHE,
OTIBIT, U3MEPEHHE, TTOTPEIIHOCTD, EAHHUIBI U3MEPEHNS, I3MEPUTENbHBIE MTPHOOPHI, IIeHa JeNe-
HUS, DKCIICPUMEHTANBHBIE U TEOPETUYECKUE METOJABl M3YUYCHHsI HPUPOIBI, aTOM, MOJIEKYJa,
Kamusip, MEXaHWYeCKOe BW)KEHHE, TPAeKTOpHUs, CHCTEMa OTCUeTa, TrpaduK JBIKEHHSA,
WHEPTHOCTh, B3aUMOJICHCTBHE TN, TMPOCThIE MeXaHu3Mbl, 1uddy3us, CMadyUBaHUE,
HECMaYMBaHUE, HHEPITUS, HEBECOMOCTb, IIEPETPY3KH, CBOOOTHOE MMa/IeHNUE, TNIABAHNC;

- JlaBaTh OIpejeeHne (U3NISCKUM BEJIMUMHAM: CKOPOCTh, IyTh, Macca, MJIOTHOCTh, CHJIA, CHJIa
TSDKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHUS, BeCc Tema, KoddpumuenT TpeHns, Ko3hOHUIMEHT KeCT-
KOCTH, JIaBJICHUE, apXUMEI0Ba Cuja, padoTa, MEXaHWYeCcKasl YJHEPTHs, MOTCHIIUAIbHAS YHEPTHS,
KHUHETH4YecKasi sHeprusi, MoHocTh, KIT/[, MOMEHT cuJIbI;

- OTIpeNeNATh LeHy AeJICHHUs U MOTPEUTHOCTh MPUOopa;

- IPaBWIBHO I0JIb30BAThCSI MEH3YPKOW, TMHENKOM;

- U3MePSATH 00BEM TeNa C TIOMOIIBI0 MEH3YPKH;

- IPUBOANTH MPUMEPHI GU3NIECKUX SIBICHUH, PU3NIECKOTO Tella BEIIECTBA;

- (hhopMyTUpPOBaATh OCHOBHBIC ToJioxkeHUsI MKT;

- pematb Ka4eCTBEHHBIE 33]Ia4H TI0 TEME;

- 10 TabJUIIaM HAXOAWTh TEMIIEpaTypy Hepexoa BemlecTBa U3 OJHOTO arperaTHOTO COCTOSHUS
B JIPYroe;

- IPUBOANTH IPUMEPHI CMAYUBAIOIINX ¥ HECMAYHUBAIOIINX KUAKOCTEH; HCITOIE30BaHMS
KanmuJIIpHOCTHU; BCUICCTBA B PA3JIMYHBIX arp€raTHbIX COCTOSHUAX,



= SKCIICPUMCHTAJILHO OMPEACTIATL PasMEPhbl MaJIbIX TCII.
- 3alHrChIBATh (bOpMyJ'ILI CKOPOCTH, ITYTH, BPEMEHHN ABVMXKXCHUS, IITIOTHOCTHU, MAaCChl U o0bema
TCIa, paBHOﬂCﬁCTByIOHIGﬁ CHJIBI; 3aKOHA FyKa; BE€cCa T€j1a, CUJIBI TSAXKCCTH,

HPaBUWIBHO MOJIb30BaThCS BECAMHU, IUHAMOMETPOM;

U3MEpATH CUILy, Maccy;

M0 YHCITY PACKPBITh PU3MIECKUN CMBICT CKOPOCTH, TUIOTHOCTH BELIECTBA, KECTKOCTH Tela,;
NPUBOIUTH NPUMEPBI MaTEPUAILHON TOUKH, IIOCTYNATENLHOTO ABMKEHUS;, Pa3IMUHBIX BUIOB

JBHYKEHUS; IPAKTUYECKOTO UCIIOJIb30BAHNS NHEPLUH; BUAOB TPEHUS; IOAIUIUITHUKOB;
- ¢opmynupoBats 3aKonsl ['yka, [Tackans, ApxuMena, «30JI0TO€ IPABUIIO» MEXAHUKH; YCIIOBHE
paBHOBECHE pblYara, 3aKOH COXPaHEHUs SHEPTUY;

- pemars MpocTeHIIMe 3aadd Ha ONpeAeieHHE ICHBI JAENeHUs NpuOopa M TMOTPEIIHOCTH
W3MEpeHns, KaueCTBEHHBbIE 3a7aud Ha OOBACHEHHE SBIIEHHWI C TOYKH 3pEHHS CTPOCHUS
BEIIIECTBA. HA BELSICHEHNWE NIPUYHH JBUKEHHUS TENa; pacUeTHBIE 3a/1a4X Ha 3aKoH ['yka; 3amaun Ha
pacder cui TPHPONBI, pacdeTHbIE 3aJjadyd Ha 3aKOH ApxXwmMesa, TUIaBaHWE TeJ, Ha 3aKOH
cooOmIaIIMXCs COCYNIOB, Ha pacueT paboThl, 3Hepruu, MommHocTH, KIT/[, MoMeHTa cun; 3agaun
Ha IIPUMEHEHHE YCIIOBUS PAaBHOBECUS PhlUara;

- IPaBWJILHO MOJIb30BATHCS MPHUOOPaAMU MAHOMETPOM, OapOMETPOM;

- OOBSCHATH HA3HAUYCHHUE, YCTPOWCTBO U MIPUHLMI ACHCTBHUS OAPOMETPOB, MAHOMETPOB,
TUAPABINYECKUX MAILINH, HACOCOB U UX HCIIOJIb30BAHUE;

- U3MEPATh apXUMEJOBY CUILY;

- coOupaTh ONBITHBIC YCTAHOBKU JUIS IIPOBEACHHS SKCIIEPUMEHTA IO BBIICHEHUIO YCIIOBHS
paBHoBecus poryara, KII1J] Hak1oHHON IIIOCKOCTH;

- IPUBOANTE PUMEPHI MPAKTUIECKOTO IPUMEHEHNS IPOCTHIX MEXaHU3MOB.

8 KkJiacc

TenjoBble ABJCHUS

TenmoBoe nBmwkenne. BuyTpennss sneprusi. Pabora u Teruonepenada Kak criocoObl

HU3MCHCHUA BHYTpCHHCﬁ 9HEPruu Teia. BI/IZ[BI TCIUIonepeaAaiu.

KonmgecTBo TenmnoThI. Yﬂeana;I TCIINIOEMKOCTD. y)Z[eJILHaH TCIIOTAa CrOpaHusd TOILIMBA.

IInaBnenne wu KpucTajuiu3anus. TeMnepaTypa TIJIaBJICHUAA. Y,HeJ'IBHaSI TCILJI0Ta

TIJTaBJICHUS. I/IcnapeHI/Ie 1 KOHJICHCaluA. OTHOCHUTENBHAS BJIAXKHOCTD BO3ayXa U

ee wusMepenue. Kunenme. Temneparypa KumeHus. YaenbHas TemioTa
napooOpa3oBaHusl.

OO0BICHCHNE H3MEHEHHUH arperaTHbIX COCTOSHHM BEIECTBA HA OCHOBE MOJICKYJIIPHO

— KMHETUYECKUX MPEICTaBICHUM.

[peBpateHus SHEPTHN B MEXaHUUECKUX U TETUTOBBIX
mporeccax. J[Burarens BHyTpeHHero cropanus. [laposas
TypOuHa.

JlabopaTopHble padoThbI:
1. CpaBHeHMe KOJIMYECTB TEMIOTHI IPH CMENTMBAHUY BOIbI Pa3HOI
TemrepaTtypsl. 2.M3MepeHne yienbHON TeI0EMKOCTH TBEPIOTo Tea.

JyleKTpUYeCKHUE SIBJIEHUS

Onextpuzanus Ten. [[Ba poma aIeKTpudecKux 3apsinoB. BzanmomelicTBre 3apsos.

SJIGKTpI/ILIeCKOG moJje.

JIMCKpPETHOCTD AIEKTPHUIECKOT0 3apsina. DIekTpoH. CTpoeHHE aTOMOB.

IMocTostHHBIH AIEKTPUYECKUIMA TOK. [l ambBaHUYECKUE SJIEMEHTEL.
AKKYMYJISTOPBI.

DneKTpudecKas 1emnb. DIEeKTpUIecKuil TOK B MeTauiax. Cuiia Toka. AMImepMerp.

OnexTprudecKoe HanpsKeHue.

BosbTmeTp. DnekTpruyeckoe

COTIPOTHUBJICHHE.

3akon Oma I ydacTKa dJIeKTPHISCKOH TIeTIH.

Y nenvHoE conportuBieHue. Peocrarsl. Busibl coeuHEHN POBOIHUKOB.

PaboTa 1 MOIITHOCTB ANEKTPHUIECKOTO TOKa. KoMMuecTBoO TEmoThI, BRIAETIIEMOE
MIPOBOJIHUKOM € TOKOM. CUETUHK AJIEKTpUUYECKOHN 3Hepruu. Jlamna HakanuBaHusl.
DneKkTpoHarpeBaTeIbHbIe TPUOOPHL. PacdeT aiekTposHeprun, moTpedIsieMoil OBITOBEIMHU



anektponpudopamu. Koporkoe 3ambikanne. [InmaBkne npegoxpanuTeny.
JlabopaTopHbie padoThI
3. CO6opKa 3JIeKTPUYECKOM LU U U3MEPEHHUE CUIIbI TOKA.
4. H3mepenue HaNPsHKEHHS Ha PA3JIMYHBIX Y4acTKaxX ILEMH.
5. PeryaupoBaHHe CHIIBI TOKA PEOCTATOM.
6. W3mepeHue CONPOTHBIICHUS POBOJHAKA C IOMOIIBIO aMIIEPMETPA U BOJILTMETPA.
7. V3mepenue pabOThI U MOIIHOCTH 3JIEKTPHYECKOTO TOKA.
8. H3yueHue MOJENHN DJIEKTPOABUTATENS
DJIEeKTPOMATHUTHbBIE SBJIEHHSA
MarnuTHOe moJie TOKa. DNEKTPOMAarHUTHl U UX npuMeHeHue. [1oCTosIHHbIE MarHUTEHI.
MarautHoe moe 3emum.  JleficTBME MAarHWUTHOTO TIOJISI HAa TPOBOJHHUK C  TOKOM.
DNeKTpOABUTATEI.
JlaGopaTopHbie padoThI
9.M3ydeHne MOAETH 3JIEKTPOABUTATESL.
10.Cbopka 351eKTpOMarauTa 1 UCTIBITAHUE €T0 JCHCTBHS.
CaeToBbBI€ SABJIEHUA
Ucrounuku ceera. [IpaMoinHeiHOE paclipOCTpaHEHUE CBETA.
OTtpaxkeHue cBeTa. 3aKOHbI OTpaXkeHHs cBeTa. [1mockoe
3epkano. [Iperomienue cera.
JIunzel. @okyCHOE pacCTOSHUE U ONITUYECKasl cuiia MuH3bL. [locTpoeHune n3oopaxeHui,
JTaBaeMbIX TOHKOH JIMH30U. ONTHYECKUE IPUOOPHI.
JlaGopaTopHbie paGoThI:
9. M3yuenue 3aKOHOB OTPAKEHHS CBETA.
10. HaGmroneHue sSBIEHNS TIPETOMIIEHHS CBETA.
12. Tlonyuenue U300paKeHHIA ¢ TIOMOLIBIO COOMpPAKOLIEN
JUH3BI. YYaluecs T0JDKHBI YMETh:
- JlaBaThb OIpeJeNieHHWEe TMOHSATHUN TEIJIOBOE MABIKCHHE, TEIUIoNepeaayda, TEIIONPOBOIHOCTE,
KOHBEKIIMS, M3ITydeHHe, arperaTHOe COCTOAHHE, (DAa30BBI MEpexo. SJEKTPUUIECKHH 3apsil,
3JIEKTPUYECKOE TOJIe, MPOBOJAHUK M TUAIIEKTPUK, XUMHUECKUH AJIIEMEHT, aTOM W aTOMHOE S/IpO,
MIPOTOH, HEUTPOH, AJIEKTPUUECKasl CHJIA, MOH, JJIEKTpHUUecKas LIeMb U CXeMa. MarHUTHOE II0JIE,
MarHuTHBIE CHJIOBBIE JIMHUM, DJIEKTPOMArHWTHOE IIOJIe, TIOCTOSIHHBI MAarHuT, MarHUTHBIN
TMIOJIIOC, TOYEYHBIN HCTOYHHK CBETa, MOJ€ 3PEHHUs, aKKOMOJAIMA, 3€pKajlo, TeHb, 3aTMEHHE,
ONTHYECKAst OCh, (DOKYC, ONTHIECKUI [IEHTP, OTM30PYKOCTh U TATbHO30PKOCTh;
- JIaBaTh OlpeaesieHne (QU3NIECKUM BEIMYMHAM: BHYTPCHHSS DHEPTUS, KOJMYECTBO TEILIOTEHI,
yAeNnbHas TEIUNIOEMKOCTh BEIIECTBA, yAeIbHAsl TEIUIOTa CrOpaHUsl TOIUIMBA, YIEdbHas TEIJIoTa
napooOpa3oBaHus, yAeNbHAs TEMJoTa IUIaBICHUS, TeMIepaTypa, TeMmIeparypa KWICHH,
TeMIlepaTypa IUJIaBICHUs, BIAXKHOCTh, AJIEKTPUUECKUI 3apsl, cuila TOKA, HAMpsDKEHHUE, COMpo-
THUBJICHUE, YICIHHOE COTMPOTHUBJICHHE, pad0Ta W MOIIMHOCTh TOKA, YIJIBI MAJCHUS, OTPAKCHHUS,
rpenoMIieHus, (POKyCHOE PacCTOsHIE, ONITHIeCKast CHIIa.
- (hopMyJIUPOBATh 3aKOH COXPAHEHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX;
- pemaTh IPOCTEHIIIE KaueCTBCHHBIC U pacueTHBIC 3a/1a4H Ha TEIIJIOBBIC SIBIICHNS,
- TI0 YHCIY JaTh MOHATHE (PU3UIECKOTO CMBICIA TaOJMYHBIX TaHHBIX TEMBI,
- paboTaTh C COOTBETCTBYIOIIMMH TaOIHIIAMH;
- OTIpEeNEeNATh IeHY ACTICHHUS TEPMOMETPa;
- YMETh MOJb30BATHCA TEPMOMETPOM, KAJTOPUMETPOM, IICUXPOMETPOM;
- OOBSICHATH HAa3HAYEHHUE, YCTPOHCTBO 1 mpuHIHUIM aericTBus JBC, ncuxpomerpa;
- IPUBOJIUTH TIPUMEPHI MPAKTHIECKOTO MCIIOJIH30BAHMS 3aKOHOB Kypca M TEIIOBBIX JBUTATEICH.
- COCTaBIIATH MPOCTEULINE IEKTPUUCCKUE IIENU U BRIYEPUUBATH UX CXEMBI;
- U3MEPSTH CHITy TOKa M HalpsDKEHUE, COMMPOTUBIICHNE;
- TIOJIb30BaThCS PEOCTATOM;
- HAXOJIUTh YACITHHOE CONMPOTUBJICHNE IPOBOIHUKA TI0 TabIHIIE;
- OOBSACHATH Ha OCHOBE TIOJIOXKEHHH AJIEKTPOHHOIN TEOPUH DIEKTPU3ANHNIO TeN, CYIIeCTBOBaHUE
MPOBOJHUKOB U AUAJICKTPUKOB; HAarpeBaHUs MPOBOJHUKA SJCKTPUUECKUM TOKOM; ACUCTBHE
3JICKTPOHATPEBATEIHHBIX TPHUOOPOB;
-00BSICHATH JICHCTBUE ICKTPOUIMEPHUTENBHBIX TPUOOPOB, IIEKTPOIBUTATEIIS;



- pemiath 3ajauu ¢ MpuMeHeHrneM 3akoHa OMma, J[xoyis-JleHiia, 3akoHOB MOCIIeI0BATEILHOTO U

napauIeIbHOTO COeIMHEH S IPOBOIHUKOB | cieayiomux hopmyrt: R = O1/S; A=Ult; P=UI,

Q=I’Rt;

- (dopmynupoBaTh 3aKOHBl  MPSIMOJUHENHOIO pacupocTpaHEeHUs CBETa,
OTpaXKCHUS U TMPEJIOMJICHUS CBETA;

- MIPAKTUYECKU MPUMEHITh OCHOBHBIC TIOHSATHS W 3aKOHBI JJIs1 OOBICHEHUS IeHCTBUS (poToarnma-

parta, ryiaza, O4YKOB;

- TOJTy4aTh U300paXKEHHUS MPEIMETa C TOMOIIBIO JIMH3BI U TIOCKOTO 3epKaa;

- CTPOUTH U OMKCHIBATH H300paKEHUS TIPEIMETA B TUIOCKOM 3epKaiie M B TOHKOM JINH3E;

- pelaTh KaYeCTBEHHBIC M paCUCTHBIC 33/1a4d Ha 3aKOHbI OTPAXKCHUS CBETA, HA PACUET ONTHYC-

CKOW CHJIBI JIMH3BI ¥ ONITUYECKOM CHIIBI CHCTEMBI JINH3.

9 kiace
3aKOoHBI ABMKEHHUS] U B3AUMOJ el CTBHS TeJl
MarepuanpHast Touka. CucteMa oTcuera.
Ilepememenne. CKOpOCTb NPSIMOIMHEHHOTO pABHOMEPHOTO ABMKEHHUSL.
PaBHOYCKOpEeHHOE MPSIMOJIMHEWHOE JBIKEHNE: MTHOBEHHASI CKOPOCTh, YCKOPEHHE,
nepeMelIeHuE.
I'paduku 3aBUCHMOCTH KHHEMATUYECKUX BEJIMYHH OT BPEMEHH MPH PABHOMEPHOM U
PaBHOYCKOPEHHOM JBIKCHHUU.
OTHOCUTENHFHOCTh MEXaHUYECKOTO JABIKEHHS.
Ilepssiit 3akoH HeroToHa. HepunaneHele cucteMsl otcuera. Bropoii 3akon HeroToHa.
Tpernii 3akon HeroToHa.
CBoOonHOE maieHne. 3aKOH BCEMUPHOTO TATOTEHHs. VICKyCCTBEHHBIE CITyTHUKA
3emiu. Mimynbsc. 3aKoH coXpaHEeHUs! UMITylbca. PakeTsl.
JlabopaTopHblie paGoThbI:
1. HccrnenoBanne paBHOYCKOPEHHOTO JABMKCHHS 0€3 HAYaIbHON CKOPOCTH.
2. V3mepeHue yCKOPEHHs: CBOOOIHOTO Ma/ICHHSI.
Mexanuyeckme KoJieOaHUs M BOJHBI. 3BYK
KonebarensHoe nBmxkenne. Konebanus rpysa Ha npykuHe. CBoOOIHBIE KOJIEOaHUS.
Koneb6arensHast cucrema. [lepuos, yactora v aMIuiuTyja KoneOaHui.
[IpeBparienue sHeprun npy KonedaHusx. 3aTyxaromue kojaedanus. BeiHyk1eHHbIe
KOJIeOaHHS.
PacnpocTpanenwne konebanwmii B ynpyrux cpenax. [lomepeunsie U mpo1obHBIE BOJHBL
CBs13b ATTMHBI BOJTHBI CO CKOPOCTHIO €€ PACIIPOCTPAHEHHSI U IEPHUOJIOM.
3ByKOBBIE BOJHBL. CKOPOCTh 3BYKa. | pPOMKOCTB 3ByKa M BBICOTA TOHA. JXO.
Jla6opaTopHbie paGoThI:
3. HUccnenoBanue 3aBUCHMOCTH TIEPHO/IA M YACTOTBI CBOOOIHBIX KOJIeGaHMI MasTHHKA
OT €ro JJTUHBI.
DJIeKTPOMATrHUTHbIE SIBJICHUSI
OnHOpOIHOE M HEOTHOPOIHOE MAarHUTHOE TIOJIE.
Hanpasnenue Toka 1 HanpasJieHUE JIMHUKA ero MarHuTHOro noiist. [IpaBuio
OypaBurka. OOHapyXeHHE MarHUTHOTO oJisA. [IpaBuIio JIeBO# pyKH.
WHxyKuys MarHUTHOTO TOJIA. MarHUTHBIA MOTOK. DJIEKTPOMarHUTHasI HHAYKIHS.
I'eneparop nepemenHoro Toka. [IpeoOpa3oBaHue SHEPTHU B 3JICKTPOTeHEPATOPAX.
OKoyIorn4ecKue NpoOIeMbl, CBSI3aHHBIE C TETJIOBBIMHU U THAPOINEKTPOCTAHIUSIMH.
DNEeKTpOMarHuTHOE 1oJe. DJIeKTpOMarHuTHbIE BOJIHBI. CKOPOCTh pacrpoCTpaHeHHs
3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMAarHUTHAs IPUPOJa CBETA.
JlabopaTopHble padoThbI:
4. .M3y4yeHue ABJICHUS 3JIEKTPOMATHUTHOU HHAYKIUY.
CTpoeHHe aTOMa M ATOMHOTO sIApa
PannoakTHBHOCTH KaK CBUAETENLCTBO CJIOXKHOI'O CTPOCHUS aTOMOB. Anbga-, 6eta - u
raMMa-M3JIy4eHusl.
Omertel Pezepdopma. SAnepuas monens
aToMa. PannoakTuBHBIE IpeBpaIeHNs



ATOMHBIX sIZIEp.

[IpoToHHO — HEUTPOHHAS MOAETH SApa. 3apsAI0BOE U MACCOBOE YUCTO.

SlnepHbIE peaxIuy. Henenne u cunares aaep. CoxpaHeHHE 3apsI0BOTO U MAacCOBOTO
YHUCEII NIPU SACPHBIX PEAKLIUAX.

DOHeprusi cBsI3W YacTHII B AApe. Brinenenne sHepTruu NpH sIIEPHBIX PEaKIHAX.
Wznyuenue 3Be3n. SnepHas sHepreTnka. JKOIOTHYECKHE MTPOOIEMBI pabOTHl aTOMHBIX
3JIEKTPOCTAHIIUM.

MeTop! HAaOIFOICHUS U PErHCTPALIUN YacTHIL B siiepHO# pusuke. [lo3umerpust.
JladopaTopHble padoThI:

5. W3yuenue nenenus sjipa aroma ypasa 1o ¢Gotorpapuu TPeKoB.
Ctpoenue u 3BoIonust Beesrennoi
['eoneHTpUUEeCcKas U TEIUONEHTPUIECKast CUCTEMBbI Mupa. Du3nueckast Ipupoa HeOSCHBIX Tel
Conneunoit cuctemsl. [Ipoucxoxaenne Comneunoit Crucremsl. Ousnyeckas npupoxa ConHia
u 3Be31. Ctpoenue Beenennoit. Opomonns BeeneHHo.

VYyaiuecs 10KHbI YMETh:

- JaBaTh OIIpEJeICHNE OCHOBHBIX MMOHATHH OTHOCUTEIHHOCTh MEXAaHWYECKOTO JIBUXKEHHUA,
TPAeKTOPHs, HHEPLHUAIbHASI CUCTEMA OTCYETA, UCKYCCTBEHHBIN CIYyTHHK, 3aMKHYTasl CUCTEMA,
BHYTPEHHHE CHIJIbI, MaTeMaTHYEeCKUH MAasATHUK, 3BYK, MarHUTHOE II0JIe, BUXPEBOE TIOJIE,
3JIEKTPOMAarHUTHOE TMI0JIE, AJIEKTPOMArHUTHBIC BOJHBL ainbda-, Oera-, ramMma- H3IydeHHE,
H30TOTI, HYKJIOH, aTOMHOE AP0, IPOTOH, HEUTPOH;

- JaBaTh ompenesieHne GU3NUECKUX BEJIMUUH: IEpEMEILCHHE, IPOEKLUsI BEKTOPa, My Th,
CKOPOCTh, YCKOpEHHE, YCKOPEHHE CBOOOIHOTO MaJeHusl, LEHTPOCTPEMHUTEIILHOE YCKOPEHHE,
CHJIa, CHJIA TSHKECTH, Macca, BEC Tejla, UMITYJIbC, IEPHOJ, 9aCTOTa, aMILTUTYA, IEPUOL,

yacTtoTa, (haza, IMHa BOJHBI, CKOPOCTh BOJIHBI, MAarHUTHAsI WHAYKIHS, MATHUTHBIN MTOTOK,
9HEPTHUs 3JEKTPOMArHUTHOTO T0JIsI; SHEPIUs CBsI3H, Ae(EKT Macc.

- OOBSCHATH CYIIHOCTh T€OLEHTPHIECKON U TeIHOLIEHTPUIECKOH CHCTEMBI MHPA,

- yMeTb OOBSICHATH MpoucxoxaeHne CoTHEeYHOH cucTeMsl, cTpoeHne Beenennoi,

sotonmto Beenennoit, @uzndeckyro npupoy HeOecHsIX Ten, CoNHIA 1 3BE3;

- yMmeTh (OpMyIHMpPOBaTh 3aKOHbI HBIOTOHA, 3aKOHBI COXPAaHEHHS MMIYJbCA; YpPaBHEHUS
KMHEMAaTHKH, 3aKOH BCEMHPHOTO TSITOTEHUS, 3aKOH COXpaHEHHS WMITYJIbCa, MPUHITUI
OTHOCHUTENBHOCTH [ anmies, 3aKoHbl TApMOHUYECKHX KoJieOaHWM, MpaBUIIO JIEBOH PYKH, 3aKOH
3JIEKTPOMArHUTHOW MHIYKIUH, paBuiio JIeHla, 3aKkoH paguoaKkTHUBHOTO pacnajia;

- OOBSICHATH MEXaHUYECKUE SIBIICHUS;

- pematb O3M 11 paBHOMEPHOTO M PaBHONIEPEMEHHOTO MPSIMOIMHEIHHOTO JBU)KEHUS;

- GOpMyIHPOBATh 3aKOH AJICKTPOMAarHUTHOM MHIYKIMH, TpaBuio JleHna;

- O0BSICHATH TIPEBpAIlleHUE YHEPTUU MIPH KOJIeOaHUSIX;

- TI0JIb30BAaThCSl MOACIISIMU TEMBI JJ1s1 OOBSICHEHUS SIBIICHUN;

- pemark 3aJa4u IeEpBOr0 yPOBHSL.



TeMaTHuecKOE€

MJIAHUPOBaHUE
7 kaace
No KoauyecTBo
HaumeHoBaHnue pa3fesioB 1 TeM
n/n 4acos, Y.
1. Uto m3ydaeT pusnka. 1
2. Hexotopsle ¢hn3udeckrie TepMUHBI 1
3. HaOmroneHns U OIBITHL. 1
4, du3ndeckne BEIHYUHBI U HX H3MEpPEHHE. 1
5 Jlaboparopnas pabota Nel,4 «Onpenenenne o0bemMa KUIKOCTH C 1
MIOMOIIBIO H3MEPUTEIHHOTO IIMIINHAPAY.
6. To4YHOCTH ¥ MOTPENTHOCTH U3MEPEHU . 1
7. CamocrosTenbHas padorta mo reme "Beenenune" 1
8. Crpoenue BemectBa. Monekyna. 1
9. JLP.Ne 2 ,; 3mepeHue pa3MepoB MallbIX TET,, 1
10. Hduddysus B razax, >KUIKOCTAX U TBEPHABIX TeNax 1
11. B3anMHOE npUTsSKEHUE U OTTAIKUBAHUE MOJIEKYJ 1
12. Tpu cocTosiHus BemiecTBa. Pa3nnyusi B CTpOCHUU BEIIECTB. 1
13. Kontponbnas pabora Ne 1 mo teme ,,CBe/IeHNS O CTPOCHHUH BEIIECTBA,, 1
14. MexaHn4ecKoe ABIKEHHE. 1
15. CxkopocTh 1
16. Pacyer myTy u BpeMeHU IBUKCHHUS. 1
17. Pemenue rpaguueckux 3amad 1
18. Wuepuus 1
19. BsaumopeiictBue Teir. 1
20. | Macca. 1
21. Jlabopatopnas padota Ne3 «l3mMepeHne Macchl Tela Ha phIYaKHBIX Becax» | 1
22. [InoTHOCTH BemiecTBa. 1
23. Pemenne 3amau. 1
24, Jlabopatophas pabota Ne5 «l3mepeHue mIOTHOCTH TBEPIBIX TEID. 1
25. Pemenue 3amau. 1
2. KonTponbHas padora mo Teme Ne2 «/IBmxkenue ten. [ImotHOCTH 1
BEIIIECTBAY.

27. Cuna. 1
28. Cua TshKecTH. 1
29. Cuna ynpyrocru. 1
30. Bec Tena. Jlnunamomerp. 1
31. Pemenue 3amau. 1
32. PaBHonelicTByIOIIas cuiia 1
33. Cuna TpeHusl. 1
34. Tpenue B npupoie U TEXHUKE. 1
35. Pemenne 3amau. 1
36. KonuTposbHas pabora Ne3 o teme «Critbiy. 1
37. JlaBlIleHMEe M crITa TaBJICHUS. 1
38. JlaBneHue B mpupoe U TEXHUKE. Pemnrenne 3amay. 1
39. JlaBnenue raza. 3akon I[lackas. 1
40. T'mapocTaruueckoe gaBlieHue 1
41. Jasnenue Ha qHO Mopsi. MccinenoBanue MOPCKUX TTyOuH. 1
42. | Pemenue 3amad. 1




43.

Kontponsnas padota Ne4 o teme: «/laBnenue».

1

44. CooOmiaroruecst COCyIbl. 1
45. Bec Boznyxa. ATMochepHoe naBnenune. ATMocdepa. 1
46. | Usmepenue armocdeproro nasnenus. Onsit Toppuuenny. 1
47. bapomerp — anepons. MaHoMeTpBL. 1
48, Bogaonpogoa. [TopiiHeBoi KUIKOCTHBIN HAacOC. 1
49. I'mapaBnudeckuit mpecc. 1
50. JleiicTBre )XUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEIO. 1
51. 3akoH Apxumena. 1
52. JlaboparopHas pabota Ne 6 «/3MepeHne BHITAIKUBAIOLIECH CHITBD) 1
53. IInaBanue Temn. 1
54, Pemenue 3amauy. 1
55. IInaBanue cynoB. Bo3myxoriaBanue. 1
56. IToBTOpeHMe: 3aK0H ApXuUMena, IIaBaHue T, BO3AYXOIIaBaHHE. 1
57. Pemenne 3amau 1
58. K. p. No5 no Teme «/laBieHue TBEpABIX TN, )KUIAKOCTEN U Ta30B» 1
59. Mexanndeckast paboTa MOITHOCTS. 1
60. IIpocteie MexaHu3MEl. Ppraar. 1
61. MOMEHT CHITBI. 1
62. JI.P. Ne 7 "BrlsicHeHHE ycIOBHS paBHOBECHUS pbryara’ 1
63. bnoku. 1
64. KoaddurpenT none3Horo aeicTBusl. 1
65. JLp. Ne 8 «Onpenenenne KI1J] HaKIIOHHOM TIIOCKOCTIY. 1
66. Pemenwne 3agaq 1
67. Kontponbras padora Ne 6 o Teme: «PaboTa M MOITHOCTE) 1
68. [IpeBpamienre 3HepTUN. 3aKOH COXPaHEHUS YHEPTHU. 1

Hroro 68 uac

8 kiace
No KoauyecTBo
HaumeHoBaHMe pa3iesioB U TeEM

n/n 4acoB, Y.
1. TemmoBoe apmwkenue. Temmeparypa. 1
2. BHyTpeHHss 3HEPT U 1
3. Crioco0bl U3MEHeHNs BHYTPEHHEH YHEPTHH 1
4, Bunsl rerutonepenauu. TenaonpoBoJHOCTS. 1
5. KonBekuus. M3nydenue. 1
6. CpaBHeHre BUI0B Temutonepenayn. [Ipumepsl B Ipupoie v TEXHHUKE. 1
1. KonndecTBoO TEIIOTHI. 1
8. VYV nenbHas TEMIIOEMKOCTh BEIIECTBA. 1
9 Pacuer xonmmuecTBa TETUIOTHI, HEOOXOUMOTO I HATPEBAHMS TEJa WIIN 1

BBIJIENISIEMOTO TEJIOM IIPH OXJIAKICHUH.
10, JlaboparopHas paboTa Jifgl. «CpaBHEHUE KOJIMYCCTB TEILIOTHI MTPH 1

CMELICHUH BOABI pa3HOH TeMIepaTypb».
11. I'openwne TormBa 1
12. Pemenne 3amau. 1
13. JlaboparopHas paborta Ne 2 « Onpenenennu C TBEpIOTO Teay. 1
14. 3aKOH COXpaHEeHHs SHEPTHH B TEIUIOBBIX U MEXaHUYECKUX MPOIIECCax. 1
15. KonTponbnas pabora Nel no teme «TeroBsie SBISHUD 1
16. [TnaByieHue u OTBEpCBaHMUE. 1
17. Y aenvHas TEIUIOTA IJIABJICHUS. 1




18. Pemenue 3amau 1
19. Wcnapenune. HacpllieHHBIN 1 HEHACHIIIIEHHBIN MTap. 1
20. Kumnenue. Y aenbHas Teriora napooodpa3oBaHusl. 1
21. BiaxxHOCTH BO3/1yXa. 1
29 JlaGoparopHas padbota Ne 3 «/3MepeHre OTHOCUTEIBHOMN BIaXXHOCTH 1
BO3/yXa C IOMOIILIO TEPMOMETPaY.
23. Pemenue 3amau 1
24, Pabota raza nmpu pacimpeHum. 1
25. JlBurarens BHyTpEHHETO CrOpaHUS 1
26. [TapoBas Typ6una. KII/[ TerioBoro nBuraresns. 1
27. KonTponbnas pabota Ne2 o Teme «ArperaTHble COCTOSTHHSI BEILIECTBA» 1
28. OnekTpu3anus Tei. JBa poaa 3apsos. 1
29. OnexTpockor. [IpoBoHUKN U HETTPOBOHUKH. 1
30. DIEKTPUIECKOE TOJIE. 1
31 CrtpoeHue aToma. 1
32. OOBsiCHEHHUE DIICKTPUIECKUX SBICHUM. 1
33. OnekTpuyeckuil TOK. VICTOUHHKH 3JIEKTPUIECKOTO TOKA. 1
34. OnexTpudeckas Lemb. DJIEKTPUUECKUI TOK B MeTaJlIax. 1
35. HericTBus anekrpuueckoro Toka. HanpasieHue Toka. 1
36. KonTponbHas padora Ne3 mo Teme « DIeKTpr3aius». 1
37. Cuna Toka. AmmepMmetp. M3aMepeHne cruibl ToKa. 1
38. DJeKTpUYECKOEe HanpshKeHUE. M3Mepenne HapsuKeHHSL. 1
39. DIEKTPUIECKOE CONPOTUBIICHHE. 1
40. 3akon OMa 151 y9acTKa IeTIH. 1
41. Pacuer conportuBnenus npoBoaHrKa. PeocraTsl. 1
42, ITocnenoBaTenbHOE COCAMHEHHE MTPOBOIHUKA. 1
43, [TapayienbHOE COEIMHEHUE POBOTHUKOB. 1
44, JlaGoparophas padota Ne 4«CO0opKa 3JIEKTPUICCKOMN TISTIH 1
45. Jla0. pabora Ne 5, Ne 6 «M3mepenue |, U,R » 1
46. Pewenue 3agau 1
47, PaboTa 11 MOIITHOCTB AIEKTPHIECKOTO TOKA. 1
48. JIa6. pabota Ne 7 «M3mepenne paboThl 1 MOLIHOCTH TOKa». 1
49, HarpeBanue npoBogHUKOB TOKOM. 3akoH Jxoyins — Jlenna. 1
50. Konnencatop 1
51. | Jlamna nakanuBanus. KopoTkoe 3amMbIkaHuHe. 1
52. Pewenne 3anau 1
53. Kontponbaas pabora Ned 1mo Teme « IMEKTPUIECKUE SBICHHS. 1
54, MaruauTHOe 10JIe. MarHMuTHOE TI0JIe TIPSMOTO TOKA. 1
55. MarsuTHoe 1oJIe KaTyIKXA ¢ TOKOM. DJIeKTPOMarHuThI. 1
56. ITocTossHHOE MarHUTHOE TI0JIe 3eMITH. 1
57. | JlelicTBue OIS HA MPOBOHHUK C TOKOM. DJIEKTPOBUTATEb. 1
58. Kontponbnas padota Ne5 o teme «MarHUTHBIE SIBICHHS» 1
59. Hcrounuku cBeta. PacpocTpanenue cBera. 1
60. OTpaxkeHHe CBeTa. 3aKOHBI OTPAXKCHUSI. 1
61. [Tnockoe 3epkaio. 1
62. | IIpenomseHue cBeTa. 1
63. JIuH3EbIL. 1
64. Jlabopatopnas pabota Ne 8 «Ilomydenue n300pakeHHiA C TTOMOIIBIO 1
JIMH3bD»
65. I'nas. 3penue. 1




66. Ouxu.doToanmapar. 1
67. Kontponbnas padota Ne6 o teme «OnTuyeckue siBICHUS» 1
68. VY pok noBTOpeHus 1
Uroro 68 ac
9 knace
No KonauuyecrBo
HaumenoBanme pa3aesioB 1 TeM
n/n 4acoB, 4.
1. Tpaekropus. [IyTs. [lepemerienne. 1
2. BBoansriii uactpykrax no T.b. Marepuanbnas Touka. Cucrema otcuéra. | 1
3. Omnpenenenyie KOOPAWHATHI ABMKYIICTOCS TEa. 1
4, [epememenre npu NpSIMOIMHEHHOM paBHOMEPHOM JABIKCHUH ABIKeHHE. | 1
5. I'paduueckoe npencraBieHne MPSIMOJIMHEHHOT'O PABHOMEPHOTO ABMXKEHUS. | 1
6. Pewrenne 3ana4 Ha NPAMOJIMHEHHOE PABHOMEPHOE JIBUYKEHUE. 1
1. Pemenue 3aa4y Ha IPSAMOJIMHEHHOE PABHOMEPHOE JIBUYKEHUE. 1
8. IIpsimonuHeHOe paBHOYCKOPEHHOE JIBIKEHHUE. Y CKOPEHHE. 1
9 CKOpOCTh paBHOYCKOPEHHOTO MPSAMOJIMHEHHOTO ABMKeHHA. [ paduk 1
CKOPOCTH.
10. Pewrenue 3aga4 Ha NpsAMOJIMHENHOE PABHOYCKOPEHHOE JIBID)KCHUE 1
11. Ilepemertenre Mpu IPSIMOJITMHEIHOM PaBHOYCKOPEHHOM JIBM)KCHHUM. 1
12, HepeMem?HHe NpY NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBI>KEHHH 0e3 1
HaYaJIbHOW CKOPOCTH.
13. I'paduueckuii MeTo]1 pelieHus 3a7a4 Ha paBHOYCKOPEHHOE JIBKECHUE. 1
14. I'paduueckuii MeTo pelieHus 3a7a4 Ha paBHOYCKOPEHHOE JIBUKEHUE. 1
15. JlaboparopHas padora Nel «HccnenoBanue paBHOYCKOPEHHOTO OBIKeHHs | 1
0e3 HayaJIbHOM CKOPOCTI.
16. [ToBTOpenue u 0000MIeHNE MaTeprana o TeMe «PaBHOMepHOE 1 1
PaBHOYCKOPEHHOE JBIKEHHE
17. Kontponbnas pabora Nel «IIpsmonuHeitHOE paBHOMEPHOE U 1
PaBHOYCKOPEHHOE JIBIKCHHE
18. OTHOCHTEIILHOCTh MEXaHUYECKOTO JIBVKCHHUS. 1
19. WNuepumanehelie cucremsl otcueTa. [lepBoiii 3akoH HproToHA 1
20. Bropoii 3akon HeroToHa. 1
21. Tpernii 3akon HetoToHa. 1
22. Pemenwne 3amgau ¢ npuMeHeHrneM 3akoHOB HeroToHa. 1
23. Pemenue 3agau ¢ npumeHeHneM 3akoHoB HproToHa. 1
24. CB00OOIHOE TaJIEHNE. 1
25. | Pemenwne 3aa4 Ha cBOOOIHOE TIAJICHUE TEI. 1
26. JIBmxeHue Tena, OpOIIEHHOTO BEPTHKAILHO BBepX. Pelenue 3anay. 1
27. JIBmwkenue Tena, OpOIIEHHOTO TOPU30HTAIBHO. 1
28. Pemrenne 3amaq Ha IBIDKEHUE Tella, OPOIIEHHOT'O TOPU30HTAIBHO BBEPX. 1
29. Jlabopatophas pabota Ne2 «ccnenoBanre cBOOOTHOTO TaIEHUS TE. 1
30. 3axon BecemupHoro tarorenus. Pemenne 3aad Ha 3aKOH BCEMUPHOTO 1
TATOTEHHUS.
31. | Yckopenue cBOOOTHOTO TMAJICHUS Ha 3eMIle U APYTHX HEOECHBIX Telax. 1
32. [IpsmonuHeliHOe U KPUBOJMHEHHOE ABMKCHUE. 1
33. JIBrm>keHune Temna 1Mo OKpYKHOCTH C IMOCTOSTHHOW TI0 MOJIYIIFO CKOPOCTBIO. 1
34. WckyccTBeHHBIE CTYTHUKH 3€MITH. 1
35. | Ummynbce. 3aKoH COXpaHEHUsT UMITYJIbCa. 1
36. Pemienue 3a1a4 Ha 3aKOH COXPAHEHUS UMITYJIbCA. 1




37. PeaktuBHOE ABMXKEHUE. 1
38. [ToBTOpenue u 0000ImIeHNE MaTeprana 1o TeMe «3akoHsl HprotoHa. 3akon | 1
COXpaHEHUsI UMITYJIbCaY
39. KonTpospHas pabora Ne2 «3aKoHbI THHAMHKIDY 1
40. Mexanuueckue KO.H66UaHI/I$I. KonebarenpHbIe CHCTEMBI: MaTeMaTHY €CKIH 1
MAasITHHK, TIPYKUHHBII MasTHUK.
a1, BenuuuHel, xapakrepusyromye KoneoaTesbHoe qBmkenue. [lepuos 1
KOJICOaHMI Pa3JINYHBIX MAsSTHUKOB.
42. Pemrenue 3amad no reme « MexaHUYeCKHE KOJIEOaHUIY. 1
Jlabopatopnas padota Ne 3 «MccnemoBanue 3aBUCUMOCTH TIEpHOa 1
43, M 4aCTOTHI CBOOOIHBIX KOJeOaHWII MATEMATHUYECKOTO MAsITHUKA OT
ero
JUTAHBD).
44, Pemenne 3aqau Ha KoebaTeIbHOE ABUKEHUE. 1
45, Mexanndeckue BOJHBL. BUabsl BoH. 1
46. JImiHa BOJTHBI. 1
47, Pemrenne 3amaq Ha onpeielIeHUE ITIHBI BOJTHBL. 1
48. 3BYKOBBIE BOJHBI. 3BYKOBBIC SIBIICHUSL. 1
49. Bricora 1 TeMOp 3ByKa. | pOMKOCTB 3ByKa. 1
50. Pacnipoctpanenwne 3Byka. CKOpOCTh 3ByKa. 1
51. OTtpaxeHue 3Byka. Jxo. Pemenne 3aad. 3ByKOBOH pe30HaHC. 1
52. Pemenue 3a1au no Teme «MexaHUYECKUE KOJICOAHUS U BOJHBD. 1
53. IToBTOpeHue U 0000IIeHNE MaTeprana 1Mo TeMe « MexaHn4ecKue 1
KOJICOaHHS U BOJTHBD)
54, KonTponpras padora Ne 3 o teme «MexaHnveckne KoieOaHust ¥ BOMHBDy | 1
55. MaraunTtHOe niose. OJHOPOTHOE ¥ HEOTHOPOIHOE MAarHUTHOE TI0JIE. 1
56. I'padnaeckoe n3o0pakeHe MarHUTHOTO TIOJIA. 1
57. |HampaBneHue TOKa M HANPABJICHHUE JIMHUN €r0 MarHUTHOTO TTOJIS. 1
58. OOHapy»XeHHe MarHUTHOTO TTOJIS TIO €r0 JCUCTBUIO HA JICKTPUYECKUid ToK. | 1
[paBuio NEBOI PYyKH.
59. Pemenwne 3agau «/lelficTBe MarHUTHOTO TTOJISI HA IPOBOJHHUK C TOKOM) 1
60. MunyKuusa MarHUTHOTO MOJISL. 1
61 Pemenne 3ama4y Ha «OOHapyXKeHNE MarHUTHOTO TIOJIS TI0 ero NeiicTBuio Ha | 1
anekTpudeckuit Tok. [IpaBuio neBoit pyku. MHIYKIHSI MArHUTHOTO TIOJISD»
62. MarHuTHBIN TTOTOK 1
63. JlabopatopHas padota Ned4 «3yueHue sIBJICHHS SJIEKTPOMArHATHOM 1
WHIYKIA)
64. SIBrieHue 3J1eKTPOMarHUTHOM UHIYKLIUH. 1
65. | [TomyueHue nmepeMEHHOI0 IEKTPUUECKOro Toka. TpaHchopmarop. 1
66. Pemenue 3aau Ha «SIBJIEHUE IEKTPOMArHUTHON MHAYKITAK» 1
67. DNIEKTPOMArHATHOE TT0JIE. 1
68. ONEeKTPOMarHUTHBIE BOJIHBI. 1
69. | Llkana 3MeKTPOMAarHUTHBIX BOJIH. 1
70. | Pemenue 3aga4y « OneKTpOMarHUTHBIE BOJHBDY 1
71. | UnTepdepenuus ceera. 1
72. DNeKTpOMarHuTHas MPUPOJa CBETA. 1
73, JlaGoparopHas padota N5 «HaOnroeHue CIjIonHOTO U JIMHEHYATOro 1
CIEKTPOB UCITYCKAHUSDY
74. | BiausiHHE 2JIEKTPOMArHUTHBIX M3JIYYCHUN HA KUBbIE OPTaHU3MBI
75, [ToBTOpeHue u 0000IIIeHNE MaTepraa Mo TeMe «DIEKTpoMarHuTHoe mnosie. | 1

3JI€KTpOMaFHPITHLIC KOJIEOAHMS U BOJTHBDY




IToBTOpeHme 1 0000IIEeHNEe MaTepraa 1Mo TeMe « DIEKTPOMarHiTHOE TIOJIe.

76. DNeKTpOMarHuTHBIE KOJIeOaHuUs ¥ BOJHBD)
77, KonTponbnas padota Ne 4 o Teme «OneKTpoMarHuTHOE ToJIe. 1
DNEeKTPOMArHUTHBIE KOJICOAHMS M BOJHBD)
78. | PagroakTUBHOCTh KaK CBUJICTEIBCTBO CIIOKHOTO CTPOCHUS aToMa. 1
79. | Mogemu aromos. OmeiT Pesepdopaa. 1
80. | PagmoakTHBHBIE IpEBpAIICHHS AaTOMHBIX SIIEP. 1
81. OKCNEPUMEHTAILHBIC METO B UCCIICIOBAHUS YACTHII. 1
82. OTKpBITHE IPOTOHA U HEUTPOHA 1
83. | CocraB atomHOTO si1pa. MaccoBoe 4ucio. 3apsa0BOe YHCIO. 1
84. Pemrenne 3amau «CocraB aTOMHOTO simpa. MaccoBoe YHCITO. 3apsaoBoe 1
YUCIIO»
85. | H3oTombL. 1
86. | Aubda- u 6era- pacnaa. [IpaBuio cMeleHus. 1
87. Pemrenne 3amau « Anbda- u 0era- pacman. [IpaBmiro cMemeHus» 1
88. | SAnepusie cunbl. DHeprus cBsa3u. Hedekt macc. 1
89. Pemenne 3amau « DHEPTHIO CBA3H, AEPEKT MACCH» 1
90. Henenue sanep ypana. llenHrle siaepHbIe peakiyu. 1
91. SAnepusiii peakrop. [IpeoOpa3oBanue BHyTpEHHEH SHEPTUH SJIEp B 1
INEKTPUIECKYIO SHEPTHIO.
92, JlabopatopHas padota Ne 5. «3ydeHHE TPEKOB 3apsHKEHHBIX YaCTHUIT IO 1
TOTOBBIM (hoTOTpaPUIMY).
93. | TepmosaepHas peakiusi. ATOMHasE PHEPTeTHKA. 1
94, buonornyeckoe mefcTBIE paguaIiim. 1
95. [ToBTOpenue u 06001IeHNEe MaTepruana o TeMe «CTpoeHne aToMa u
ATOMHOTO SIpay
96. | KontpousbHas padota Ne 5 «CTpoeHue aroMa U aTOMHOTO SIIpay. 1
97. IToBTOpEeHME «3aKOHBI ABMKCHUS W B3aUMOICHCTBU) 1
98. | [ToBTOpeHUE «3aKOHBI IBUKCHUSA U B3aUMOICHCTBHSDY 1
99. IToBTOpeHne «MexaHnmdecknue KojaeOaHus U BOTHBDY 1
100. | IToBTopenne «MexaHndeckue KoJeOaHUs U BOTHBD) 1
101. IToBTOpEHHE «IIEKTPOMATHUTHOE TTOJIE. DIIEKTPOMAarHUTHBIE KoneOanus u | 1
BOJTHBDY
102. | IToBropenue «CTpocHHE aTOMa ¥ aTOMHOTO SIIpay 1
HUroro 102 yac




