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IMosicHuTENALHAA 3aNICKA
HenTpsl 00pa3oBaHUsI €CTECTBEHHO-HAYYHON HANpaBIICHHOCTH «TOYKa pocTay CO3MIaHbI C IEIbIO
pa3BuTHs y 00ydaloMMXCs €CTeCTBEHHO-HAYYHOM, MaTeMaTuyeckoi, WH(POPMAIIMOHHON I'paMOTHOCTH,
(GbopMHUpPOBaHMS KPUTUYECKOTO M KPEATUBHOTO MBIIICHUSI, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-
HAYYHOH HampaBJIEHHOCTH, a TaKXXe JJIS MPAKTUYECKOH OTpabOTKH y4eOHOro Marepuana Mo y4eOHbIM
npeametam «Duzukay.

Heab u 3apa4n
Peanuzarust oCHOBHBIX 0011€00pa30BaTEIbHBIX MPOTPAMM I10 YUYEOHBIM MPEIMETaM €CTECTBEHHO-
Hay4YHOW HAIPaBJIEHHOCTH, B TOM YHCJIE B paMKaX BHEYPOYHOM JIEATEILHOCTH O0yYarOIINXCS.

Pa3paboTka u peanuzaius pa3HOYPOBHEBBIX JOMOJIHUTEIBHBIX 00111€00pa30BaTeNIbHBIX TPOrpaMM
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH, a TAK)KE MHBIX IPOrpaMM, B TOM YUCJIE B KAHUKYJIAPHBINA
HEePUOSI.

Bosneuenne ydamuxcs B IPOCKTHYIO ACATCIIbBHOCTD.

Co3nanue uentpa «Touka pocTa» mpeamonaraeT pasButue o0pazoBaTenbHON HHYPACTPYKTYPHI
o011eo0pa3oBaTeIbHON OpraHU3aliy, B TOM YHCIIE OCHAILEHUE 00111€00pa30BaTeIbHON OpraHU3aluu
KOMITIbIOTOPHBIM 1 MHBIM O6OPYI[0BaHI/IeM:

0o0opyaoBaHUEM, CpEACTBAMH OOYUYEHHS U BOCITUTAHUS JIJIsl U3yUeHUs (B TOM UHUCIIe
HKCIIEPUMEHTAIILHOT0) TIPEIMETOB, KYPCOB, TUCIHUIUIUH (MOAYJIEH) €CTECTBEHHO- HAYYHOMH
HANPABJICHHOCTHU TIPH PeaTM3allid OCHOBHBIX 00IIe00pa30BaTEIHHBIX MPOTPAMM H JOTIOJTHUTEIHHBIX
0011e00pa30BaTeIbHBIX MPOTPaMM, B TOM UUCIIE [Tl pACIIUPEHUS COAepKaHUsl Y4eOHbIX TPEIMETOB
«Dusnkay 060pyI0BaHHEM, CPECTBAMHU O0yUEHUS M BOCIIUTAHUS AJISl pean3ali MporpaMmm
JOTIOTHUTEIILHOT0 00pa30BaHMs €CTECTBEHHO-HAYYHON HapaBIeHHOCTEH;



[MudpoBass naboparopust KapIWHAIbHBIM OOpa3oM H3MEHSET METOAMKY U COJAep)KaHUe
SKCIIEPUMEHTAIBHOM JESITeTbHOCTH M [OMOTAeT PEIIUTh BBILIEHEPEYHCICHHBIE MPOOJIEMBI.
HIupokuii cekTp UUGPOBBIX JATYUKOB MO3BOJISICT YUYAIIUMCS 3HAKOMHUTBHCS C HapaMeTpamu
(U3UIECKOr0 HKCIEPUMEHTA HE TOJIBKO Ha KaUeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YpPOBHE.
C nmomompto 1uppoBoil 1a00paTOPUKU MOKHO MPOBOAUTH JJIUTEIBHBIN SKCIIEPUMEHT J1aXKe B
OTCYTCTBHUH dKCTiepuMeHTaTopa. [Ipu 3ToM n3MepsieMble JaHHBIE M Pe3yJIbTaThl UX 00paboTKH
0TOOpaXKaroTCsl HETIOCPEICTBEHHO HA IKPaHE KOMITBIOTEpA.

* mporecce GOPMHUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHHH 10 (PU3KKE yUAIIUHACS YUUTCS
NPEICTaBIATh HH(POPMAIHNIO 00 UCCIIETOBAaHUN B YETHIPEX BUIAX:
B BepOabHOM: OIUCHIBATH 3KCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJICINIb SKCIICPUMEHTA,
($uKCHUpOBaTH BHUMAaHHUE Ha U3MEPSIEMBIX (PU3UUYECKUX BEITHMUYMHAX, TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aIOJIHATE Ta6JII/II_II)I JAaHHBIX, JIC)KAIUX B OCHOBC ITOCTPOCHUA
rpaduKoB (IIPH ATOM Y YUAITUXCSl BOSHUKAET EPBUYHOE MPEICTABICHHUE O
MaciTabax BeTUYNH);

B TpaueCcCKOM: CTPOHUTH IpapUKH 10 TAOIUIHBIM JAaHHBIM, YTO ITO3BOJISET MIEPEUTH K
BBIIBJKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAy (U3MUECKUMHU BEIMYNHAMU
(TIpH 3TOM YUMTEJb [T0OKa3bIBAET MPEUMYIIECTBO B BU3yaIM3al[MH 3aBUCUMOCTEH
MEXy BEIMYMHAMU, HAITIJHOCTh U MHOTOMEPHOCTB);

B aHAIUTHYECKOM (B BUIe MaTeMaTHYECKUX YPAaBHEHUH ): IPUBOJHUTH
MaTeMaTUIeCKOe OMMCaHNE B3aUMOCBS3HM (PU3NYECKUX BEITMYNH, MATEMAaTHUECKOES
0000111eH1E MTOTyYEHHBIX PE3YIIbTATOB.

Hudpossie mabopaTopuu MO3BOJSIOT CYIIECTBEHHO AKOHOMHUTH BpeMs, KOTOPOE MOXKHO
MOTPaTUTh Ha (POPMHUpPOBAHUE HCCIEAOBATENbCKUX YMEHHI YYalluXcs, BBIPAKAIOLIUXCS B
CHEAYIOLIUX ACHCTBUAX:

ornpezeneHue npoodaeMbl; MOCTAHOBKA
MCCIIEI0BATEIbCKOM 3aauu;
IUIAHUPOBAHME, PELLICHUE
3a/1a4M, BbIBM)KEHHUE TUIIOTES,
IIOCTPOECHUE MOJIETIEH,
JKCIIEpUMEHTAIbHAS TIPOBEPKA
TUIIOTE3.

Onucanue mecma y4eoH020 npeomema 6 y4eOHOM NAHe
Jannast paboyast mporpamma o ¢pusuke st 6a30BOT0O YPOBHSI COCTaBlieHa U3 pacueTta 136 yacos
Ha J1Ba roja o0y4denws (mo 2 gaca B Henento B 10 u 11 kmaccax)



[InaHnpyeMele pe3yIbTaThl

JIMYHOCTHEIC PE3YIbTATHI

JIngHOCTHRIMH pe3yabTaTaMy U3y4YCHUS NIPEAMETA «Du3nKay ABJIAIOTC CICAYHOIHNC YMCHU:

OCO3HaBaTh €IMHCTBO M  IIEJIOCTHOCTb  OKPYXKAIOLIEr0 MHpPA, BO3MOXHOCTU  €TO
TI03HABAEMOCTH ¥ OOBSCHUMOCTH Ha OCHOBE JOCTIKCHUH Hayku. [locTeneHHO BBICTpauBath
COOCTBEHHOE IIEJIOCTHOE MHPOBO33pEHUE:

BBIpaGaTBIBaTL CBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIE KH3HEHHBIE BOIIPOCBI, KOTOPLIC
CTaBUT JINYHBIH )KU3HCHHBIH OIIBIT;

YUUTBCS TIPU3HABaTh IMPOTHBOPEYMBOCTH M HE3aBEPIIEHHOCTh CBOMX B3IVIJOB Ha MHUP,
BO3MOXHOCTb UX UBMCHCHU S,

YYHUTBCS MCTIOTB30BaTh CBOM B3TVIA/ABI HA MUP ISl OOBSCHEHHS PA3IMYHBIX CHTYalui, PerICHUs
BO3HUKAIOIIHUX MIPOOIEM U M3BIICYEHHUS )KM3HEHHBIX YPOKOB;

0CO3HAaBaTb CBOW HHTEPCCHI, HAXOAUTH U H3Yy4dTb B y‘{€6HI/IKaX [0 pasHbIM IIpEAMETaM
MaTepHall, IMEIOIMI OTHOILEHHE K CBOMM HMHTepecaM. Vcroib30BaTh CBOM MHTEPECHI IS
BbIOOpa HMHAMBHAYANbHOH 00pa3oBAaTENbHOW TPAaGKTOPHH, IIOTCHIUAIBHOW Oymylen
npodeccuu U COOTBETCTBYIOLIEr0 NPO(UILHOTO 00pa30BaHus;

NpHUOOPETaTh ONBIT Y4acTHs B JeNaxX, MPUHOCIIINX TMOJIB3Y JIOISM;

OLICHMBATh JKM3HEHHBIC CUTyallUM C TOYKHM 3pEHUs 0e30macHOro oOpasa >KU3HU |
COXpaHCHUA 310pOBbA. Vunthes BI)I6I/IpaTI) CTHIIb IIOBCICHU A, IIPUBBIYKH,
obecrnieunBaroiue 0e30macHbIil 00pa3 KU3HU U COXPAHEHHE CBOETO 3I0POBbs, a TAKXKe
OJM3KUX JIIOACH U OKPYKAFOIIHX;

OLICHMBATh JKOJOIMYECKUH PHUCK B3aMMOOTHOLICHMH 4YeJoBeKa M npuponsl. PopmupoBathb
9KOJIOTHYECKOE MBILIUICHHE: YMEHHE OIIEHUBATH CBOKO JEATENBHOCTh M IMOCTYNKU JPYTHX
JIOJIEH C TOYKM 3PCHUSI COXPAHEHUSI OKPY)KAIOIICH Cpe/bl.

MertanpeqMeTHBIMU pe3yibTaTaMu u3ydeHus npeamera «Pusukay spusgercs popmupoBanue Y'Y /1.

Perynsatusnbie YV /I

CamocrosTenbHO  OOHapyXuBaTh U (OPMyIHpPOBaTh MpoOleMy B  KJIACCHOM U
VHAUBHIyaJIbHON y4eOHOH e TeIbHOCTH.

BoiaBurath BepcHM pelieHHs TpoONEeMBbl, OCO3HABaTh KOHEYHBIH pe3yJbTaT, BHIOMpAaTh W3
HpeTI0KEHHBIX CPEJICTB U CKATh CAMOCTOSTENILHO CPE/ICTBA IOCTUKEHUSI LIETH.

CocraBniTh (MHAMBUIYAIbHO WM B IPYIIE) IUIAH PELIeHHs NPpOOIeMBbl.

Pabortas mo mpeanoxeHHOMY M (WJIM) CaMOCTOSITENBHO COCTABICHHOMY IUIaHY, HCIIOIb30BAThH
Hapsidy C OCHOBHBIMH CPEACTBAaMM U JIOIOJHUTENbHbIE: CIPABOYHYIO JIUTEPATypy,
duznueckre npubOpsl, KOMITBIOTED.

[InaHnpoBaTh CBOI MHAMBHAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

PaGoTaTh M0 CaMOCTOATENBHO COCTABICHHOMY IIIaHY, CBEPSISICh C HUM U LIEIbIO ICITeTbHOCTH,
VICTIPaBJIsis OLIMOKH, UCTIONB3YS CAMOCTOSATENIBHO TOJOOpaHHBIE CPEACTBA.

CaMOCTOSTETHPHO OCO3HABAThH TPUYMHBI CBOETO YCIIeXa WM HEeyclieXa W HaXOAUTh CIIOCOOBI
BBIX0/Ia M3 CUTyallMH HeycIexa.

VMeTh OlEHMBaTh CTEMEHb YCHEHMIHOCTH CBOEH WHIMBUAyalbHOH 00pa3oBaTeNbHON
JeSTEITLHOCTH.

JlaBaTh OLIEHKY CBOMM JINYHOCTHBIM Ka4eCTBaM M YepTaM XapakTepa («KakoB s»), OIpeensiTh
HAIPaBIECHHUS CBOETO Pa3BUTHS («KAKUM s XOUY CTaThy, «4TO MHE JUIS 9TOTO HAJI0 CHIEJIAThY).

Ilo3naBarensubie YY1

AHanu3upoBaTh, CPaBHUBATh, KIACCH(PUIUPOBATH U 0000IIATh M3YYCHHbIC MOHATHSL.
CTpouTh JIOTMYHOE pacCyKICHUE, BKIIOYAIOLIEE YCTAHOBJIEHHE IIPUUMHHO - CJIEICTBEHHBIX



CBS3EH.

[IpencraBnsars MHGOPMANHIO B BUAE KOHCIEKTOB, TabNuIl, cXeM, IpaduKoB.

[IpeoOpazoBbiBaTh HHGOPMAIIUIO U3 OJHOTO BHJAA B JPYrod W BeIOMpaTh yA00HYIO isice0s
(Gopmy Qukcarmu 1 ipecTaBIeHU HHGOPMAIIUHL.

Hcnonb30BaTh pa3nuyHble BHIbI YTE€HHS (M3y4aroliee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MOMCKOBOE), MPUEMBI CITyIIIaHUSI.

CamoMmy co31aBaTh MCTOYHMKM HWH(OPMAIMM PA3HOTO TUMA M UL PA3HBIX AyAUTOPHIA,
coOro1aTh MpaBmiIa HHPOPMATMOHHOHN O€30TTaCHOCTH.

YMeTh UCHOJb30BaTh KOMIBIOTEPHbIC U KOMMYHHKALOHHBIE TEXHOJOTHMU KaK MHCTPYMEHTJIS
JIOCTUKEHHS CBOMX LIEJIEH.

YMeTh BBIOMpATh aJeKBaTHbIC 33j1a4ye MPOrpaMMHO-aINapaTHbIe CPeICTBA U CEPBUCHL.

[Tpenmetnbie YV /I
[pu o0yuennu Gpuzuke NeATeIbHOCTb, CBI3aHHAS C MPOBEICHUEM (PH3UIECKOTO IKCIIEPUMEHTA,

OKa3bIBaeTCs KOMIUIEKCHOM. OHa BKJIIOYaeT B ce0sl ps/] ITAIOB: [UIAHUPOBaHUE, MOJICIUPOBAHHE,

BBIJIBIKCHHE TUIIOTE3, HAOMI0IeH!E, T000p MPUOOPOB U TIOCTPOCHHE YCTAHOBOK, H3MEPEHHE,

npezcTaBieHre 1 00001IeHne pe3yabTaToB. J{1si OCBOCHHUS YKa3aHHBIX 3TANOB PUMEHSETCS

SKCIEPUMEHTAIIBHBIN METO M3YUeHUS (PU3NUECKUX SABICHUI M TPOIECCOB.

Pemenue OKCIICPUMCHTAJIBHBIX 3ajia4 (bopMpreT Yy yqyaliuxcs CIeAyromue yMEHUA:

IPOBOAUTH HAOIIOAEHHS U ONUCHIBATD UX;

3a7aBaTh BOIIPOCHl U HAXOAUTh OTBEThl HAa HUX OIBITHBIM HYyTEM, T. €. IUIAHUPOBATbH
BBIITOJIHEHUE IIPOCTEMUILNX OIBITOB;

IPOBOAUTH HPSMbIE U3MEPEHUS NPH HOMOIM HAUOOJIEe YacTo MCIOJb3YEMbIX NPUOOpOB;
TPEJICTABIIATh PE3yIbTaThl U3MEPEHUH B BUJIE TAOMMILL;

JienaTh BbIBO/IbI HA OCHOBE HAOMIOACHMUI;

HaXO/IUTh NPOCTEHIINe 3aKOHOMEPHOCTH B POTEKAHHUU SIBICHUN M OCO3HAHHO MCIONB30BaTh UX B
TIOBCEIHEBHOM KU3HH, COOMIO/Aas pasyMHblE MpaBUia TEXHUKH 0€30MacHOCTH M IMPOTHO3UPYS
TNIOCJIE/ICTBHUS HENIPABUJIbHBIX IEWCTBUH.

B Iponecce SKCICPUMEHTAIIBHOI'O UCCIICIOBAHUA q)HSI/I‘leCKI/IX SIBJICHUH (HpOHeCCOB) u O606H.[CHI/ISI

MOJIYYCHHBIX PE3YJIbTATOB YHAIIHUCCA NOJIKHBI HAYYUTHCA:

yCTaHaBIMBaTh (D)YHKIMOHATIBHYIO CBS3b M B3aMMO3aBUCHUMOCTb SBJEHUH (TPOLECCOB);
MOJIeTMPOBATh ABJIEHUS (TPOLECCHI);

BBIJIBUTaTh TMIIOTE3bI, SKCIIEPUMEHTAIBHO MPOBEPATh UX U MHTEPIPETUPOBATH MOJTYYECHHBIE
pe3yNbTaTHhI;

13ydarb QU3MYECKUE 3aKOHBI M TEOPHH, YCTAHABIMUBATH TPAHUIBI UX TPUMEHUMOCTH.

Kommynukarusaele VY]]

OrcranBasi CBOIO TOYKY 3pEHHS, TPUBOAUTH apTYMEHTHI U TIOATBEPKIATh MX (aKTaMu.

VMeTh B IMCKYCCHU BBIIBUTATh KOHTPAPTYMEHTHI, TepepazrpoBaTh CBOI MBICTH (BIaJICHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

VYUTBCS KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, YMETh MpPU3HABaTh OMIMOOYHOCTH CBOETO
MHEHUS U €70 KOPPEKTHUPOBATb.

Pa3nuyate B MMCHMEHHOM M YCTHOM peur MHEHHE (TOUKY 3pEHHs), J0KA3aTelbCTBA (apTyMEHTHI,
(baxThI), TUTIOTE3bI, AKCUOMBI, TEOPHUH.

VMeTp B3MISHYTh Ha CUTYallMl0 C MHOW TIO3MIMM W JIOTOBApUBATHCA C  JIHOJBMH,
TPUIEPKUBAIOIITUXCS MHBIX TOYECK 3PECHHS.

[IpenMeTHbIE pe3yNIbTAThI



BrInnycKHUK Hay4uTCs !

® JIEMOHCTPHPOBaTb Ha NPHUMEPaX pPOJb U MECTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOIT
HAYYHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B PAKTHYECKOMN
JIeITeIILHOCTH JTIOJICH;

® JIEMOHCTPUPOBATH HA MPUMEPAX B3aUMOCBS3b MEXAY (PU3MKOW M JPYTUMH €CTECTBEHHBIMHU
HayKaMH,



YCTaHaBJIMBATb B3aMMOCBS3b €CTCCTBCHHO - HAYYHBIX SIBJICHUN 1 IPUMCHATHL OCHOBHEIC (1)I/ISI/I‘I€CKI/IC

MOACIN I UX OITMCAaHUA 1 OGT:SICHGHI/ISI;

HCTIONIb30BaTh HHPOPMALMIO (DH3MIECKOTO COJACPIKAHUA MPH PEIICHUH YYeOHBIX, TPAKTUUECKHUX,
NPOEKTHBIX M HCCIIEOBATEIbCKUX 3aJay, MHTErpupys HWHOOPMAIMIO U3 Pa3IHYHbIX
MCTOYHUKOB U KPUTHYECKH €€ OlIeHUBA,;

paszniuyath U YMETh HCIOJb30BaTh B Y4EOHO-HCCIIEAOBATENBCKOW JEATEIBHOCTH METOJIbI
HAyYyHOT0 MO3HAaHUS (HaOJIOJICHUE, OMHCAaHHWEe, U3MEpEHHEe, HSKCIIEPUMEHT, BBIIBMKEHHE
THIIOTE3bI, MOJICTUPOBAHKE U Jp.) U (PopMBI HAy4HOTO MO3HAHMSA ((aKTHI, 3aKOHBI, TECOPHH),
JIEMOHCTPHPYS Ha IPUMEpPaX UX POJIb U MECTO B HAYYHOM MO3HAHUH;

IOpPOBOJIUTh MpsAMbIe ¥ KOCBEHHbIE W3MEHEHUS (U3MYECKUX BEIWYMH, BbIOUpas
U3MEpUTEIIbHBIE TPUOOPHI ¢ YUETOM HEOOXOAUMOM TOYHOCTH M3MEPEHH, IIIaHUPOBATh X0
M3MEpPEeHHUH, TMONy4YaTh 3HAYEHHE HM3MEPSIEMOW BEMMYMHBI M OLICHUBATH OTHOCHUTEIHHYIO
HOTPENIHOCTH MO 33aHHBIM GOpMYyJIaM;

MPOBOAUTH HCCIEJOBAHHUSA 3aBUCHUMOCTEH MexIy (U3MUECKUMH BENMYMHAMH: MPOBOIUTH
M3MEPEHUS U OTIPE/ICIISITh Ha OCHOBE MCCIIEI0BAHNUS 3HAUCHHE TTAPAMETPOB, XapaKTePU3YIOIIHX
JaHHYI0 3aBHCHUMOCTb MEXKIY BEIUYMHAMM, U JIeNaTh BBIBOJ C YYETOM MOTPEIIHOCTH
U3MEPEHU;

MICTIOJIB30BATh JUISl OMMCAHHS XapaKTepa MPOTeKaHWS (U3HUECKUX IPOLECCOB (HU3UUECKUE
BEJIMYMHBI U IGMOHCTPUPOBATH B3aUMOCBSI3b MEXKTY HUMH,

UCIIOJIb30BaTh IS ONMUCAHUS XapakTepa MpOoTeKaHHus (U3MYECKUX MPOLECCOB (hU3MUECKUe
3aKOHBI C YU4ETOM TPAHHUI] UX TPUMEHUMOCTH;

peliaTh KauecTBEHHBIE 3a/1a4M (B TOM YUCIIE U MEKIPEIMETHOTO XapaKTepa): UCIONb3ys MOJIEIH,
¢u3udecKkre BETUYUHBI U 3aKOHBI, BHICTPAUBATH JIOTMYECKH BEPHYIO IETIOYKY OOBSCHEHUS
(Ioka3zarenbcTBa) NPEIOKEHHOTO B 3a/1a4€ Ipoliecca (SIBICHUs);

pemath pacuéTHbIC 3a/1a4d C SBHO 3aJaHHON (DM3UYECKON MOJEINbI0: Ha OCHOBE aHAN3a YCIOBHS
3aa4dl  BBUIENATh (DM3MYECKYI0 MOJENb, HAXOAUTh (U3MYECKHE BEIUYMHBI M  3aKOHBI,
HEOOXOMMBIE M JJOCTATOYHbIC JUIS €€ PEIIeHHs, TPOBOAUTD PACUEThl W MPOBEPATH MOTYUCHHBIH
pe3yJbTar;

YUHUTHIBATH IPAHUIIbI TPUMEHEHNUS U3YUEHHBIX QH3MIECKUX MOJIeNel TPy peleHnn GU3nYECKUX U
MEKITPEIMETHBIX 33]1a4;

UCIHONb30BaTh MH(OPMAIMIO U MPUMEHATh 3HAHWA O TNPHUHLIUNAX paboThl U OCHOBHBIX
XapaKTepUCTUKAX W3YYEHHBIX MallWH, MPUOOPOB M JAPYTHX TEXHHUYECKUX YCTPOWCTB JUIS
pelIeHNUS IPAaKTUIECKUX, YIeOHO-HCCIIeIOBATENhCKUX M MPOSKTHBIX 3a/1a4;

MCTIONb30BaTh 3HAHMSA O (M3MYecKHX OO0BEKTaX M Tpoleccax B MOBCEJHEBHOM JKM3HH IS
obecrieueHust 6€30MaCHOCTH MPU 0OpalleHuH ¢ NTPUOOpaMH M TEXHUYECKUMH YCTPONUCTBaMH,
IUISL COXPAHEHUSI 37I0POBbS U COOIIOJICHUS] HOPM 9KOJIOTHYECKOTO TTOBE/ICHUS BOKPYKAIOIIECH
cpene, Ul IPUHATHUS pelleHNH B TOBCEJHEBHOM KU3HU.

BBINYCKHUK MOAYYUT BO3MOKHOCTh HAYUUThCS:

HNOHMMaTh M OOBSCHATH IEJIOCTHOCTh (U3MYECKOW TEOpHM, pa3iuyaTh TpaHULbl €€
NPUMEHUMOCTH U MECTO B PAY APYTuX (GU3NUECKUX TEOPUii;

BJIa/IETh MPUEMaMH TIOCTPOCHHS TEOPETUUECKHX JI0KA3aTeNbCTB MPOTEKaHH (PU3NUECKUX SBICHUIT
Y MIPOLIECCOB HA OCHOBE MOJTYYEHHBIX TEOPETUUECKHX BBIBOIOB U JOKA3aTEIbCTB;
XapaKTepHU30BaTh CHCTEMHYIO CBSI3b MEKAY OCHOBOIOJIATAOUIMMHU HAYYHBIMU ITOHSATHSMU:
IPOCTPAHCTBO, BPEMsI, MaTepHs (BEILECTBO, 0JIE), IBUKEHUE, CHIIA, SHEPTUS;

BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHM OCHOBOIOJArAKLINX 3aKOHOB;

CaMOCTOSITEIbHO IIAHUPOBATh M MPOBOJUTH (PU3NUECKUE IKCIIEPUMEHTDI;

XapaKTepu30BaTh TIJ100abHbIE MPOOJEMBbI, CTOSIIME TIEpesl YeNOBEYECTBOM: HIHEPreTHYecKHe,
CBIPBEBbIE, IKOIOTHYECKUE, — U POJIb (PU3UKH B PEILICHUH 3THX PobiIeM;

peliaTh MPaKTUKO-OPUEHTHPOBAHHBIE KAUeCTBEHHBbIE M PAcu€THbEe (U3MUYECKUE 3a/audl C



BHIOOPOM (pM3MUECKON MOJENH, UCIIONb3Ys HECKOIbKO (DPU3MUYECKHX 3aKOHOB WIIH (HOpMyI,
CBS3BIBAIONIMX M3BECTHBIC (PU3MUECKUE BEIMUNHEI, B KOHTEKCTE MEXIPEAMETHBIX CBSI3EH;
OOBSCHATH MPUHIKIB PAOOTHI U XaPAKTEPHCTUKU M3YYCHHBIX MAIIMH, TPHOOPOB M TEXHUUYECKUX
YCTPOWCTB;

OOBSCHATH YCIOBUS NMPUMEHEHHS (PU3MUECKUX MOJENEH NpU perieHnn (Qu3HiecKkux 3a-aad,
HaXOJUTh A/ICKBaTHYIO MPEIOKEHHON 3a1a4e (HU3MYECKYI0 MOJEINb, pa3peuaTs mpoodiaemMy
KaK Ha OCHOBE MMEIOLINXCS 3HAHUH, TaK U TIPU OMOIIM METO/IOB OLICHKH.

Conepxanue kypca dusuku 10 xiracc

Ne HaszBanue Conep:xanue pasaesa Ko.1-
pasiena BO
4acoB
1 2 3 4
1 BxopaHast koHTponbHast paboTa
MEXAHHUKA 25
2 | OcHOBHBIE ®u3uka ¥ no3HaHue mupa. Uto Takoe MexaHuKa. 1
0COOEHHOCTH
¢bu3nIecKoro
MeToJa
UCCIIEIOBAHMSI
3 | OcHoBBI JBuxenue Touku tena. [lonoxxeHne B mpocTpaHCTBE. 6
KMHEMaTUKH Crioco6s1 onmcanus aBmwxenns. Cucrema orcyera.
ITepememenue. CKOpoCTb paBHOMEPHOTO
IIPSAMOJIMHEMHOTO IBU>KEHHSI. Y pABHEHHE PABHOMEPHOTO
IIPSIMOJIMHEMHOTO ABU>KEHUS TOUKH. MIHOBEHHas
ckopocTh. CiioxkeHue ckopocteil. Y ckopenue. JBuxenue
C TIOCTOSIHHBIM yCKOpeHueM. EnnHnna yckopeHusl.
CKopocCTb MpH IBUKEHUH C TOCTOSHHBIM YCKOPEHUEM.
VYpaBHEHHE NBUKEHUSI C IOCTOSTHHBIM YCKOPEHUEM.
PaBHOMEpHOE IBUYKEHUE TOUYKHU 0 OKPYKHOCTH.
4 | OcHOBBI MarepuanbHas Touka. [Iepseiii 3akon HeroTona. Cuia. 8
TUHAMHUKHA Bropoii 3akon Hetotona. Macca. Tpetuit 3akoH
Herorona. Equannst maces! u cuisl. [lonarue o cucreme
enuHull. Cuisl B mpupojie. Cuibl BCEMUPHOTO
TATOTEHUs. 3aKOH BCEMUPHOTO TsAroTeHus. [lepsas
KocMHu4ecKasi ckopocTb. Cuiia TSKECTH U BEC.
HesecomocTts. [leopmanus u cuiibl yIpyroctu. 3aKoH
I'yka. Cunsl TpeHus. CUiIbl TPEHUS MEXIY
COIPUKACAIOLIUMUCS TTOBEPXHOCTSIMH TBEP/BIX TEII.
Cunpl CONPOTHUBIIEHUS IPU JIBUKEHUH TBEPABIX TEN B
KUAKOCTAX U rasax.
Jlabopamopnas paboma «I3yuenune NBUKEHUS Tela MO
OKPYXHOCTH TOJ ICHCTBUEM CHJI YIIPYTOCTH U TSHKECTU»
5 | 3akoHbI Nmnynsc maTepuanbHoi Touku. Jpyras ¢dopMynnpoBka 7
COXPaHEHUs B BTOpOTo 3akoHa Hpl0TOHA. 3aKOH COXpaHEHUs UMITyJIbCA.
MEXaHUKE PeakTuBHOE ABMXKEHUE. Y CIIEXH B OCBOCHUH

KOCMHMYECKOro IpocTpancTBa. Pabora cuisl. MOIIHOCTS.
Oneprusi. Kunetnueckas s3Heprus U ee U3MEHEHHE.
Pab6ota cunbl Tshxectu. Pabota cuitbl ynpyrocTH.
[ToreHuuanbHas S3Heprus. 3aKOH COXPAHEHUsI SHEPTUU B

8



MEXaHHUKE. Y MEHBILICHHE MEXaHUYECKOU SHEPTUU
CHUCTEMBI MOJT IEUCTBUEM CHJI TPEHHUSL.

Jlabopamopnas paboma «VI3ydyeHne 3akoHa COXpaHEHUS
MEXaHUYECKON SHEPTUNY.

Crartuka

PaBHoBecue Ten. IlepBoe ycnoBue paBHOBECUS TBEPAOTO
tena. MoMmeHT cuibl. BTopoe ycrnoBue paBHOBecust
TBEPAOIO Tela.

Koumponvnas paboma «MexaHukay

MOJIEKYJISAPHASA ®U3UKA. TEIIVIOBBIE SABJIEHUSA

19

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOPUH

OcCHOBHBIE TI0JIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
teopuu. Pazmepslr monekyn. Macca Mosexyit.
KonuuecTBo BemecrBa. bpoyHoBckoe nBukeHue. Cuibl
B3auMoJIeiicTBU MoJieKyJl. CTpoeHue ra3000pa3HbIX,
KUAKUX U TBEPIBIX Tell. MneanbHelii ra3 B MOJIEKYJIAPHO-
KMHEeTH4Yeckoi Teopun. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH ra30B.
Temmnepatypa. TernoBoe paBHoBecue. OnpezaeneHue
Temneparypbl. AGcostoTHas TeMneparypa. Temmneparypa
- Mepa CpeIHEN KHHETUYECKON YHEPTUHA MOJIEKYJI.
N3mepenne cKopoCcTer MOJIEKYJI ra3a. Y paBHEHHUE
COCTOSIHUS U/I€aJIbHOTO ra3a. ['a30Bble 3aKOHBI.
Hacpimennsiii nap. 3aBUCUMOCTD J1aBJICHUS
HaCBILIEHHOI0 Iapa oT TeMiieparypsl. Kunenue.
BnaxxnocTs Bo3ayxa u ee uaMepenue. CtpoeHue u
CBOICTBa KPUCTAININYECKUX U aMOP(HBIX TEJI.
BuyTtpennss sneprus. Pabora B TepMoJHAMUKE.
KonnyecTtBo Temtorsl. [1epBbIil 3aKOH TEPMOAMHAMUKH.
ITpuMeHeHne nepBoro 3aK0Ha TEPMOAMHAMUKH K
pa3ianuHbIM npoueccaM. HeoGpatuMocTs npoiieccoB B
npupoze. I IpuHIuIbl 1eNCTBUS TETUIOBBIX ABUTaTENIEH.
KII/I TennoBbIX ABUTATENEH.

Jlabopamopnas paboma «OnbITHAs IPOBEPKA 3aKOHA
I'eit-JIroccakan

Konmponvnas paboma «OCHOBBI TEPMOUHAMHUKI

19

IQJIEKTPOINHAMMKA (22 yaca)

DJNIeKTpOCTaTUKa

DJNEKTPUUYECKNN 3apsi/l U DJIIEMEHTapHbIE YaCTHIIbl. 3aKOH
COXpaHEHHUs IEKTPUUYECKOTro 3apsiia. OCHOBHOM 3aKOH
AJIEKTPOCTATUKH - 3aKOH Kynona. Enqunnna
AIIEKTPUYECKOTO 3aps/ia. DIEKTPUUECKOE IOJIE.
HarmpsixeHHOCTB 3i1eKTprdecKoro nois. Ipunnun
cyneprno3unuu noyei. CHIoBble IMHAN IEKTPUIECKOTO
nosist. Hanps>keHHOCTB 10JIA 3apsiKEHHOT O 1Iapa.
[IpoBOIHUKH B 3JIEKTPOCTATHYECKOM MoJie. [usneKkTpuku
B JJIEKTpocTaTudecKkoM rose. [lonspusanus
JIVAIEKTPUKOB. [loTeHIManbHas SHEPTHs 3apsHKEHHOTO
TeJla B OTHOPOIHOM DIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman 3;IeKTpOCTaTUYECKOTO TOJIsA, PAa3HOCTh
noTeHIHanoB. CBA3b MEXly HANPSAKEHHOCTHIO
AIEKTPOCTATHYECKOTO MO U HAIPSHKEHUEM.
OKBUIIOTEHLUAJIbHBIE TIOBEPXHOCTH. DJIEKTPOEMKOCTb.
Enununnel anexrpoemkoctu. Konaencatopel. OHeprus
3aps’KEHHOI0 KOHJIEHCATOPA.

11
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Koumponvnasa paboma «dneKTpOCTaTUKAY.

3aKOHEBI
OCTOSIHHOTO
TOKa

DIIeKTPUUYECKHI TOK. Y CJIOBUS, HEOOXOAMMBIC TSI €T0
cymiecTBoBaHus. 3akoH Oma Jijisl ydacTka 1eru.
ConpoTuBieHue. DIEKTPUUECKHUE LETIH.
[TocnenoBarenbHOE U MapaieIbHOE COSTMHEHUE
MIPOBOJTHUKOB. Pab0oTa 1 MOIIHOCTB MOCTOSTHHOTO TOKA.
OnexTpoaBrKyIas cuia. 3akoH Oma Jyisl TOJTHOM LETH.
Jlabopamopnas paboma «V3ydeHue nocie0BaTeIbHOTO
Y TapaJyIeIbHOTO COCIMHEHUSI IIPOBOAHUKOBY.
Konmponvnas paboma «3axon OMa Jy1si TOJHOM TSN

10

DNEeKTPUYECKU
TOK B Pa3JIMYHBIX
cpenax

DneKTpuyuecKas MPOBOJUMOCTD PA3JINYHBIX BEILIECTB.
DJIEKTPUUYECKUI TOK B IOJYIPOBOJHUKAX.
DnekTpuyueckas MpoBOAUMOCTh IOJIYIIPOBOIHUKOB IIpU
HaJIMYMU pUMECEr. DIEKTPUUECKUN TOK Yepe3 KOHTAKT
IIOJIYIIPOBOJTHUKOB p-, N-TUIIOB. [101yIIpOBOIHUKOBBIN
nuoa. TpaH3uctop. DIEKTPUUECKUI TOK B )KUIKOCTSIX.
3aKoH JIEKTPOIU3a. DJISKTPUUECKHUI TOK B ra3ax.

11

HpOMe)I(YTO‘lHaH aTTcCTaluusa

NTOI'O

68

Conepxanue kypca dusuku 11 xitacc

Ha3zBanmue

pa3aejia

Copep:xanue pasjeia

Ko.1-
BO
JacoB

DNeKTpoANHAMUKA

MarauTtHoe 1oJje u
3JIEKTPOMArHUTHAS
WHTYKIAS

B3anmopenictere TokoB. MarautHoe nose Toka. MHayknms
MarHuTHoro nojs. HampaBineHne MarHUTHOW WHAYKIMH.
Cuna Ammnepa. Moaynp BEKTOpa MAarHUTHOW WHIYKIIHH.
Hanpasnenne cunsl  Ammepa u ee  (opmyna.
DneKTpou3MepHUTeIbHbIE TPUOOPH], T'POMKOIOBOPHUTEIb.
JIuHuM  MarHuTHOM MHAYKUMU. BuxpeBon xapakrep
MarguTtHoro mnoisisa. OgHopogHoe MarHuTHOe mose. Cuia
Jlopenua. Hampasnenue cuisl JlopeHna u ee Qopmyia.
MaruuTHble  CcBOiWicTBa  BemiecTBa. DeppOoMarHETHKH.
MarautHas  3amuch M XpaHeHHe — MHGOpMaIuu.
MarHuTHbBII ~ MOTOK.  DJEKTPOMAarHUTHAs  WHIYKIIUS.
[IpaBuno Jlenna. 3akoH SIEKTPOMArHUTHOW WHAYKIUH
@apaned. Buxpesoe snexkrpuueckoe moie. B3aumocBs3b
NEKTPUYECKOTO U MAarHUTHOTO IOJIEH. DJIEKTPOMarHuTHOE
nose.  Camoumnnykuus.  MHAyKkTUBHOCTb.  DHeprus
MAarHUTHOTO ITOJIA.

Jlabopamopnuas paboma:

1. I3mepeHne MarHUTHON UHTyKIIUU

10
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2. VI3ydenue siBACHUS 3JIEKTPOMArHUTHON UHAYKIIUU

Koinebanus u BoaHbI

25

Mexanndeckue
KojebaHust U
3J€KTPOMAarHUTHbHIC
KoJICOaHHSs

Mexannueckne kojiebanus. CBoOomHble  KOJIeOaHUS.
AMmmmTyna,  mepuoxa, dactora, (asa  konebOaHUM,
HavanbHas (aza xonebanuil. ['apmMoHnUeckue KoiedaHusl.
VYpaBHeHHEe TapMOHMYECKMX Konebanuii. Casur ¢as.
Maremarnueckuii MmasTHUK. Popmysia neproga KosueoaHui
MareMaThuyeckoro masTHuka (06e3 BwiBoja). KoseOanus
rpy3a Ha npyxuHe. DopMyia nepuoga KoyiebaHUil Tpy3a
Ha mnpyxkuHe (06e3 BwIBoma). IIpeBpaimieHust >HEpruu HpH
KoJje0aTenbHOM JIBI)KEHUHM. BBIHYXJAEHHbIE KoJeOaHUs.
Pe3onanc. ABTOKOJIEOAHMS.
OnexkrpoMarauTHeie KojeOaHus. CXOACTBO W paziuyue
MEXaHUYECKUX M  DJICKTPOMATrHUTHBIX  KOJICOAHUH.
Koneb6arenbubiii kKoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE
Kosebanus B KonebareabHoM KoHType. Popmyna Tomcona
(6e3 BwIBoma). CoOcTBeHHas 4YacToTa KojcOaHU B
KOHTYpeE.

[IpeBpamienuss 2HepruM B KoNeOATETbHOM KOHTYpE.
BoinyxaeHHbie AIEKTPOMArHUTHBIE Kosie0aHusl.
DNeKTpUUECKU pe30HaHC.
Ilepemennbi TOok. KoHAeHcaTOp M Karymika B LENH
MEPEMEHHOTO TOKA. AKTHBHOE COIIPOTHBIICHUE.
JlelicTBytolIMe 3HAYECHHS IEPEMEHHOTO TOKA.
Jlabopamopnas paboma:

3. Onpenenenne yCKOpeHus: CBOOOHOr0 MaJeHus Ipu
MOMOIIM MasTHUKA.

13

[IpounsBoacTso,
nepegaya u
HCIMOJIb30BaHHNE
BJIEKTPUYECKON
SHEpPruu

[Ipon3BoICTBO IIEKTPUUECKOI SHEPTUH.
Tpanchopmarop. Ilepenaua 31eKTpUUECKON SHEPTUU U €€
UCIIOJIb30BAHUE.

Mexannueckue
BOJIHEBI

PacmipocTtpanenue  konebaHMii B yOpPYTHX — Cpelax.
[Tonepeunsle U poOJIbHBIE BOJHBL. J[TnHA BONHBI. CBS3b
JUIMHBI BOJIHBI, CKOPOCTH €€ pacIpOCTPaHEHHUs U Iepuojaa
(vacToThl). YpaBHeHuUE rapMOHHUYECKOU BOJIHBI.
Hudpakiuss ~ MeXaHHYEeCKUX  BOJH. KorepenThsie
MeXaHU4ecKue BOJHBL. MHTepdepeHIs MeXaHH4eCKUX
BOJIH.

DJIEKTPOMAarHuTHbHIE
BOJIHBI

DneKTpOMarHuTHbhIE BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[Tpuniun nepenauu HHPOPMAITUH ¢ TOMOIIBIO

11




AJIEKTPOMATHUTHBIX BOJIH HA IIPUMEPE PaAUOCBS3H.

Ontuka

16

CBeTOBBIC BOJHEI

CBeroBble JIyud. 3aKoH mpenomiieHus cBeta. JInH3bl. Xox
ayded B nuH3aX. Onruyeckas cuia JIMH3BI U CHUCTEMBbI
OIM3KOpacHOI0KEeHHBIX JHH3. [lomyyenne n3o0paxeHnuii B
nuH3ax. Popmylsia TOHKOM JIMH3bI. YBEJIWYEHUE JIMH3BI.
OnTuueckue pUOOPHI.
Ckopoctb CBETa. IIpusma. Hucnepcust  cBera.
CBer Kak »5JEKTpOMAarHuTHas BOJHA. KoOrepeHTHOCTb.
[Tonmyuenue KOT€PEHTHBIX CBETOBBIX BOJIH.
Hutepdepennus CBeTa. Hudpakmms CBeTa.
JudpakiuonHas — peuieTka. [lonspuzauus  cBera.
[Tonepeunocth CBETOBBIX BOJIH. Pa3pemaromas
CIOCOOHOCTh ONTHYECKUX TPUOOPOB.

Jlabopamopnule pabomul:

4. OmnpeneneHue ONTHYECKOHM CHIbI U (POKYCHOTO
paccTosiHus coOuparomiei JTMH3bI

5. 3mepenune [UIMHBI CBETOBOH BOJHBI C IOMOIIBIO
TU(PPAKIUOHHON PELIETKH.

N3nyuenue u
CIEKTPBI

Bunel nznyuenuit. Mcrounuku ceera. DJI€KTpOMarHUTHbIE
W3JIy4eHUs  Pa3HbIX  JMAMA30HOB  JUIMH  BOJH —
PaauOBOJIHEI, uH(paxkpacHoe, BHJIIMOE,
yIbTpauoIIETOBOE U PEHTTEHOBCKOE  U3IYYEHHS.
Hcrounukn, CBOMCTBA M NPUMEHEHUE JTHX H3IIy4CHHH.
Jlabopamopnas paboma:

6. HaGmroieHue CIUIOMIHOTO U JIMHEHYaTOro CIeKTPOB.

OcHoBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTENIbHOCTH

Iloctynatel cnenManbHOW TEOPUH  OTHOCHTEIBHOCTH.
IIpocTtpancTBO M BpeMs B  CHELUAIBHOW  TEOPUH
OTHOCHUTENIbHOCTH.

[lonnas oHeprus. OHeprus nokos. PensTuBuCTCKUI
uMmiysbe. CBsI3p TOJHOW SHEPruu, MMITyJbCa U MAaccChl
Tena. ['paHUIbl IPUMEHUMOCTH KJIACCUYECKONH MEXAHUKH.

KBanToBas ¢uznka

18

CBeTOBEIC KBAaHTHI

I'unoresa I1nanka o kBanTax. [locrossnnas [Inanka. ®oroH.
OmnbiTh JIeGeneBa u Basunosa. @otoapdext. [Ipumenenue
dborodddekra B Texuuke. OnpiTel CTONETOBA. YpaBHEHUE
DWHIITEeHHA TUTSt dboTtordpdekra.
KopnyckynspHo-BonHOBOM ayanu3M. ['unoresa ne bpoitns
O BOJIHOBBIX CBOMCTBax yacTHll. JlHU(pakius 371eKTPOHOB.
CootHomieHue HeomnpeaeneHHoctel ['elizenOepra.
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ATomHas pusnka OmnbiTel  Pesepdopma. IlmanerapHas Mopaenb —aToma. 2
KBanToBbeie nocrynatel bopa. bopoBckas Moznens aroma
BOZOPOJA.
®dusuka aTOMHOTO Jluneituateie crekTpbl. CIIOHTaHHOE U BBIHYXKJeHHOe | 12
anpa W3ITy4eHus CBeTa. Jlazepsl.
PamnoaktuBHOCTE. -, [-, y-U3nyuenus. Metombl
perucTpalvy SACPHBIX W3JIy4EHUU. SnepHble peakuuu.
3aKkoH paJUOaKTUBHOrO pacmana. Ero cratucruyeckuii
Xapakrep.
Mopnenu crtpoeHuss aromHoro siapa. HykinonHas mopnenb
anapa. Snepusie cuibl. JleekT Macc U SHEPTHUs CBSA3H SIIpaA.
VYaenvHas oHeprus cBs3u. JlenmeHue W CHUHTE3  sep.
DOHepreTUYeckuii BBIXOJ SIEPHBIX peakuuil. SnepHas
JHepreTHKa. BnusHue WOHM3MpYIOUIEH paauanuu Ha
KUBble opranu3mbl. [loHsTHe o0 J03€ U3Iy4YEHUS.
DOnemMeHTapHbIe YaCTHIIBL. @®yHIaMEHTaJIbHbIE
B3auMOACHCTBUA. CTAaTUCTUUYECKUN XapakTep MPOILECCOB B
MUKpOMHpE.  3aKOHbl ~ COXpPaHEHHs] B MUKPOMHpE.
KanengapHo-remaTnueckoe mianupoBanue mo gusuke 10 kmacc
Ne Tema [Hara Hcnonb3oBanue o0opynoBaHus
wiad | ¢pa | «Touka pocray
KT
1/1 BxoaHast KOHTposibHast paboTa 1
MEXAHHKA (25 4.)
OcHoBHBIE 0COOCHHOCTH (pr3udeckoro Meroa ucciuenoanus (1 4.)
2/1 ®dwusuka 1 no3HaHue Mupa. YTo Takoe 1
MEXAHHMKA.
OcHOBBI KHHEMATHKH (6 4.)
3/1 JBr>xeHue Touku tena. [lomoxxeHue B 1
npoctpancTse. CriocoObl OMUCAHUS
nBrkeHust. CucreMa oTcyeTa.
[Tepemenienue
412 CkopocTh paBHOMEPHOIO 1
MPSIMOJIUHENHOTO JBUKEHHUS.
VYpaBHEHHE PaBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUSI TOUKH.
5/3 MrHoBeHHast ckopocTh. CriokeHue 1
CKOPOCTEH.
6/4 Yckopenue. JIBuxeHue ¢ TOCTOSHHBIM | 1
yckopeHueM. EnuHuna yckopeHusl.
7/5 CkopocThb IpH JBUKEHHUH C 1 ItaTuB 1abopaTOpPHBIH,
MIOCTOSIHHBIM YCKOPEHHEM. Y paBHEHHUE MeXaHUYEeCKasi CKaMbsl, OpyCcoK
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JBHIKEHUS C IOCTOSTHHBIM YCKOPCHHEM.
®poHTanbHas 1aboparopHas pabora
«3yueHne paBHOYCKOPEHHOTO
NPSIMOJINHEIHOTO JIBUKCHUSD

JIEPEBSIHHBIN, AIEKTPOHHBIN
CEeKYHJOMED C JaTUMKaAMU,
MarHUTOYIpaBisieMble
TCPKOHOBLBIC JaTUUKH
CEKyHIoMepa

8/6

PaBHOMEpHOE IBUKEHUE TOUKH 110
OKPY’KHOCTH.

OCHOBBI TMHAMUKH (8 4.)

9/1

MarepuanbHnas Touka. [IepBblii 3aK0H
Hprorona. Cuna.

10/2

Bropoii 3akoH Herorona. Macca.

11/3

Tpetuii 3akon Herotona. EnuHuIst
Macchl 1 cuiiel. [loHsTue o cucreme
€TUHUII.

12/4

Cuuibl B ipupoze. Cusibl BCeMUPHOTO
TACOTEHUs. 3aKOH BCEMUPHOTO
TATOTEHUS

13/5

[TepBast kocmuyeckasi ckopoctb. Cuna
TSKECTU U Bec. HeBeCcOMOCTE.

14/6

Hedopmarus u cuiibl ynpyroct. 3aKoH
I'yka.

15/7

Cuuibl TpeHust. CUiibl TPEHUS MEXIY
COIPUKACAIONTUMHUCS TTOBEPXHOCTSIMH
TBepAbIX Ted. CHIIbI COMPOTUBIICHUS
IIPY IBIYKEHUH TBEPIBIX TEI B
KHUAKOCTAX U razax. OpoHTanbHas
naboparopras pabora «3ydeHue
JBUKESHUSI TeJla P IUCTBUU CHIIbI
TPCHHUS

JlepeBsHHBI Opycok, HaOOp
Ipy30B, MCXaHUYECKasi CKaMbs,
JTMHAMOMET]

16/8

JIaGoparophas pabota Ne 1 «M3yuenue
JIBYDKEHUS TeJa M0 OKPYKHOCTH IO
JeWCTBUEM CUJT YIIPYTOCTH U TSXKECTH

Beckbl anekTpoHHBIE, IITAaTHUB
71a00paTOPHBIN C IepKATEIEM,
JTUHAMOMETp, HUTh, JIEHTA
MepHasi, JJUCT OyMaru, rpys.
DNEKTPOHHBIN CeKYHIOMEp

3aKOHEI COXPAHCHUS B MCXaHUKC

7 4.)

17/1

NMnynsc MaTepralbHONU TOYKHU.
Hpyrast GopMyIupOBKa BTOPOTO 3aKOHA
HerotoHa. 3akoH coxpaHeHus
HMITYJIbCa

18/2

®poHTanpHas JabopaTopHas padbora
«HccnenoBanue ynpyroro u
HEYIPYToro CTOJKHOBEHHS TEID».
PeaxkTuBHOE ABMKEHHE. Y CIIEXU B
OCBOEHUH KOCMHYECKOI0
MIPOCTPAHCTBA.

[unuHapsel MeTauIMYecKue
(amFOMHUHUEBBIN U CTATHHON),
HUTb, TUTACTHJINH, IITATUB
71a00paTOPHBIN ¢ AepKaTenem,
JMHEWKa

19/3

PabGora criiel. MOIIIHOCTS.

20/4

3Hepr1/15{. Kunernueckas OHCPIUAa " €€
N3MCHCHIUC.

21/5

PaGotra cunel Tsxkectu. Pabora cribl
ynpyrocty. [ToTeHIMabHasT YHEPTHsl.

22/6

3akoH COXpPAaHCHUA DHCPIUU B
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MeXaHuKe. Y MEHBIIECHNE
MGX&HHHGCKOﬁ BHCPFI/II/I CUCTCMBI ITO/T
JIEHCTBUEM CHJI TPCHHSI.

2317 JlabopaTtopHas padora Ne2 «M3yuenune |1 [Ipyxuna xectkocthbio 20 H/m,
3aKOHA COXPAHEHHS MEXaHUYECKOMN rpy3 maccoi 100 r (2 mir.),
SHEPTUM. IITATHB J1A0OPATOPHBI C

JIepKaTeIEM, JTUHEHUKA
Craruka (3 4.)

24/1 PaBnoBecue ten. [lepBoe ycioBue 1
paBHOBECHSI TBEPJIOTO TEJA.

25/2 MowmeHTt cuitbl. BTopoe ycrnoue 1
paBHOBECHSI TBEPJIOTO TEJA.

26/3 KonTponpHas padora No 1 «Mexanuka» | 1

MOJIEKYJIAPHASA ®PU3UKA. TEIIVIOBBIE ABJIEHHUSA (19 4.)

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopuun (19 1.)

27/1

OCHOBHBIE OJIOKEHUS MOJIEKYJISPHO-
KMHETU4ECKOM Teopuu. Pazmepsl
MouieKys1. Macca monekyil. KosnnuectBo
BELICCTBA

1

28/2

BpOYHOBCKOG JABUMOKCHUC. (@)78)1 51
B3aHUMOJICHCTBHS MOJICKYJL.

29/3

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TEJL.

30/4

WneanbHblil ra3 B MOJIEKYJISIPHO-
KHUHETH4eCcKoi Teopuu. OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-
KMHETHUYECKON TEOPUU ra30B

31/5

Temneparypa. TemioBoe paBHOBECHE.
Ompenenenue TeMIiepaTyphl.
AbGcoutoTHas TeMIeparypa.
Temmneparypa - Mepa cpeaHen
KMHETUYECKOW SHEPTUU MOJIEKYJI

32/6

3mepeHne cKopocTeil MOJIeKyJI ra3a

33/7

ypaBHeHI/IC COCTOAHHA UICAJTBHOT'O
rasa.

34/8

I"a30BBIC 3aKOHBI.

JemoHncTpanus «3menenue
JIaBIICHUE Ta3a C HK3MCHCHUEM
o0BbemMa Mpu MOCTOSTHHON
TeMIEpaType»: NaTuuK
JIapieHwus. JlaTunk
TeMIepaTypsbl, IITaTUB, COCYT
JUISL IEMOHCTPALIMU Ta30BbIX
3aKOHOB, HACcOC.
JemoHncTpanus «3menenue
JTIaBJICHUS Ta3a ¢ N3MECHCHHUEM
TEeMIIEPATyPbl IIPU MOCTOSHHOM
o0BeMe»:

JlaTauk maBiaeHMS, JaTUHK
TeMIepaTyphbl, IITATUB, COCY/T
JUISL IEMOHCTPALIMU Ta30BbIX
3aKOHOB, JINHEIKA, COCYJ C
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BOJIOM, CIIUPTOBKA.
JemoHcTpanus «3menenue
o0beMa ra3a ¢ U3MEHCHUEM
TEMIIEPATYyPbl IIPU MOCTOSHHOM
JIaBJICHUN»: JaTUYHNK JIaBJICHHS,
JIaTYMK TEMIIEPATYPBI, LITATUB,
COCYJ1 111 IEMOHCTPALINU
ra3oBBIX 3aKOHOB, JUHEHKA,
COCY/JI C BOJIOW, CIIMPTOBKA

35/9 JlabopaTtopHnas padora Ne 3 «OnbitHas | 1 JlaTumk gaBiaeHUS, TaTYUK
npoBepka 3akoHa I'eit-JIroccaka» TEeMIIEPaTypbl, IITATUB, COCY
JUISL IEMOHCTpPAIIMH Ta30BbIX
3aKOHOB. JIMHEMKa, cocy ¢
TEIUION BOJIOM, COCYJI C
XOJIOHOW BOJOU
36/10 | HacwitieHHblit map. 3aBUCHMOCTD 1 JlaTuuk TemmepaTypsl,
JaBJICHHS HACBIIIIEHHOTO Tapa OT TEPMOMETP, MapJIsi, COCYJ C
temreparypsl. Kunenue. @ponranbHas BOJION
naboparopras padota «M3mepenune
BJIQXKHOCTH BO3AyXa»
37/11 | BnaxXHOCTh BO3/yXa M €€ U3MEPEHHE 1
38/12 | CrpoeHue u CBOMCTBA 1
KPUCTAJUIMIECKUX U aMOP(HBIX Tell.
39/13 | BHyTpeHHSIs SHEPIHSL. 1 Hemonctpanus «M3menenune
BHYTPECHHEH SHEPTHUH TeJa TPU
TPEHUHU U yJlape»: AaTuuK
TEMIIEpPaTyphbl, ABE JOCKH, JIBE
CBUHIIOBBIE TUIACTHHKH.
MOJIOTOK
40/14 | PabGora B TepMOJMHAMHUKE. 1
41/15 | KonnuecTBO TEIIOTHI. 1
42/16 | IlepBblii 3aKOH TEPMOJANHAMHKH. 1
[IpuMeHeHne nepBoro 3aKoHa
TEPMOJUHAMUKYU K Pa3THYHBIM
poreccam.
43/17 | HeobpaTtuMocCTh mpoIiieccoB B mpupoae. | 1
44/18 | TIpuHIUTIBI ISHCTBUS TETIIOBBIX 1
nasurateneii. KITJ TemmoBeix
JBUTATENEH.
45/19 | KontposbHas padota Ne 2 «OCHOBBI 1
TEPMOJIUHAMUKNY
IJIEKTPOJINHAMMKA (22 yaca)
OnekrpocraTka (11 4.)
46/1 DJNeKTpUYecKui 3apsj U dieMeHTapusle | 1
Y4aCTHUIbl. 3aKOH COXpPaHEHUs
JIEKTPUUYECKOTO 3apsijia.
4712 OCHOBHOM 3aKOH 3JIEKTPOCTATUKH - 1
3akoH Kynona. Eqununna
AIIEKTPHUYECKOTO 3apsizia.
48/3 Onexrpuueckoe nojue. Hanpsokennocts | 1

IEKTpUUeCcKOro noJist. [Ipunimn
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CyNEepIO3HIUH TTOJIEH.

49/4 CunoBble JIMHNU AJIEKTpUYECKOro nois. | 1
HanpsikeHHOCTD 1osIst 3apsyKEHHOTO
mapa.

50/5 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM 1
ToJie.

51/6 JIM3IIEKTPUKHU B DJIEKTPOCTATUYECKOM 1
niosie. [lonsipusaliuisi IU3IEeKTPUKOB.

5217 [TorenunanpHas 3Heprus 3apsokeHHoro | 1
Teja B OAHOPOJHOM
JIEKTPOCTATUYECKOM TI0JIE.

53/8 [ToTeH1nan 3eKTPOCTaTHIECKOTO 1
1015, Pa3HOCTh MOTSHIIUAJIOB

54/9 CBs13b MEXTy HAIPSHKCHHOCTHIO 1
AJIEKTPOCTATUYIECKOTO TTOJIS U
HanpsbKeHUeM. DKBUIOTEHIHAIbHBIE
MIOBEPXHOCTH.

55/10 | DmexkTpoeMKOCTh. EquHHMIIb! 1
aneKkTpoeMKocTu. KoHnaeHcaTopsl.

DHeprus 3apsKEHHOr0 KOHACHCATOPA.

56/11 | KoutposbHas padota Ne 3 1

«ONEeKTPOCTATUKAY.
3aKOHBI IIOCTOSIHHOTO TOKa (6 4.)

57/1 DJIEKTPUYECKUH TOK. Y CIIOBHUS, 1 HemoHnctpanus «HccnenoBanue
HEOOXOIMMBIE JJISl €TO CYIIECTBOBAHMUSL. 3aBHCUMOCTH CHJIBI TOKA B
3akon OMa /715 yyacTKa IIeTH. MPOBOJHUKE OT HAMPSIKEHUS:
CormpoTuBieHue. JATYMK TOKA, TATUYHK

HalpsHKEHUs1, pe3ucTop,
peocTaT, HCTOYHHK TTHTAHUS,
KOMIUIEKT MPOBOJIOB, KIIFOY

58/2 DNEKTPUUECKHE LIEH. 1
[TocnenoBarenbHOE U TApAIIIETFHOE
COEIMHEHHUE NPOBOIHUKOB.

59/3 JlaboparopHas pabota Ne 4 «M3yuenune | 1 JlaTauk TOKa, TaTIHK
MOCTIeIOBATENBHOTO U MApaIeIbHOTO HaTPSDKEHUS, aMIIEPMETP
COEIMHEHUS TIPOBOJHUKOB. JIBBIXITPEICTBHBINA, BOJIETMET]P

JBYXIIpeIeIbHBIN, PE3UCTOD,
WCTOYHUK MTUTAHUS, KOMITJICKT
IPOBO/JIOB, KIIHOY

60/4 PaboTta 1 MOIITHOCTH TTOCTOSTHHOTO 1 JlaTauk TOKa, TaTIHK
Toka. @poHTanpHas TabopaTopHast HaMpPsHKEHUS, aMIIepMeTp
pabora «M3mepenue paboThl U JBYXIIpEIEeIbHBINA, BOJIBTMETP
MOIITHOCTH 3JIEKTPHUECKOTO TOKa» JBYXIIpeIeIbHBIN, JIAMITOUKA,

HMCTOYHUK MTATAHUS, KOMILIEKT
MIPOBOJIOB, KIIIOY

61/5 DneKkTpoABMXKYIas cuia. 3akoH Oma 1
JIJIA TIOJIHOM IIEIIH.

62/6 KonrpomnsHast pabora Ne 4 «3akon Oma | 1
JUISL TIOJTHOM IIeTIH»

DNeKTpUUECKUN TOK B pa3IM4HbIX cpeax (S 4.)

63/1 ‘ OnexTpuyeckas IpoBOANMOCTh ‘ 1 ’
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Pa3IMYHBIX BEMIECTB. DJIEKTPUUECKUI
TOK B IOJIYIIPOBOAHUKAX.
DnexTpuyeckas NpoBOAUMOCTh
MOJIYIPOBOAHHKOB ITPU HAJIMYUHU
npuMecein

64/2 DIEeKTPUYECKUI TOK Yepe3 KOHTAKT 1
MIOJIYIIPOBOJIHUKOB P-, N-TUTIOB.
65/3 [TonynpoBOAHUKOBBIN TUO. 1
Tpansucrop.
66/4 DNEKTPUUYECKUH TOK B KUKOCTSX. 1
3aKOH 3JIEKTPOJIN3A.
67/5 DIEeKTPUYECKHUH TOK B rasax. 1
68/1 | IlpomexyTOUYHasI aTTeCTaIHSI 1
KaneniapHo-TemaTryeckoe IIaHipoBaHUE yueOHOro MaTepuania
no ¢usuke 11 kmacc
No Tema Kon- | Jlara Hcnoas3oBanue
ypoKa BO o0opynoBanus «Touku
4acoB pocTay
wiaH | gakt
SJIEKTPOAUHAMMKA (9 u.)
MaruuTHOe 1moJjie u
3JIEKTPOMArHUTHAsA HHAYKIHUA (9 1)
1/1 B3aumonelictBre TokoB. MaruutHoe 1 Jemonctpanus «3mepenue
noJe. TOJISI TOCTOSIHHOT'O
MarHuTay: JaT4uK
MarHMTHOTO TIOJIS,
MOCTOSTHHBIA MarHUT
IIOJIOCOBOM.
Hemoncrpauus «M3mepenue
OJIsI BOKPYT IIPOBOJTHUKA C
TOKOM»: JaTUUK
MarHuTHOTO TIOJIfA, /1B
IITaTHBA, KOMIUIEKT
MIPOBOJIOB, UCTOYHHK TOKa,
KITIOY
2/2 | BekTop MarHuTHOW MHAYKIMH. JIMHUN 1
MarHUTHOTO NoJs. Moaynb BeKTOpa
MarHuTHoi uHaykimu. Cusa Amnepa
3/3 | BxoxHas KOHTpOsbHAs paboTa 1
4/4 | MarautHbii oTok. Jlabopamopnasn 1
padoma Nel «I3MepeHrie MarHUTHON
WHTYKITAW)
5/5 | MaraurtHoe moJe. 1
6/6 | SIBieHue FIIEKTPOMArHUTHOM 1
WHIYKUUA. MarauTHbIA OTOK. 3aKOH
JIEKTPOMArHUTHOW WHIYKITHH
77 | Jlabopamopnas paboma Ne2 1 JlaTunk HanpspKeHus,
«3ydyeHue siBaeHUs JATIUK MarHUTHOTO TTOJIA,
AIIEKTPOMATHUTHOW WHIYKIIHH) JTUHEIKa, KaTylIKa-MOTOK,
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IIOCTOSIHHBIM I10JIOCOBOM
MarHut, Tpyoka u3 [I1BX,
KOMILIEKT MPOBOJIOB,
IITATUB C JCPKATEIIEM

8/8 | Camounnykuusi. UHIYKTHBHOCTb.
9/9 | DHeprus MarHUTHOTO IOJIS TOKA.
DJIEKTPOMArHUTHOE TOJIe
KOJIEBAHUS Y BOJIHBI (25 u4.)
MexaHu4ecKkHe M 3JIEKTPOMAarHUTHbIE
KoJedoanus (13 u)
10/1 | CBoOO/AHBIC U BBIHYK/ICHHBIC
MEXaHWYECKUE KOIeOaHus
11/2 | Maremarudeckuii MasTHHUK. JJuHamuka JemoHcTpanms
K0JICOATEIBHOTO JIBUKECHUSI. «Konebanust HUTSIHOTO
MasiTHUKa U CBOOO/IHBIC
KoJieOaHus Tpy3a Ha
NpY>KUHE»: JaTYHK
YCKOPEHHUSI, IITATUB C
KpenexoM, Habop Tpy30B,
HHUTb, HA0OP NPYKHUH
12/3 | 'apmonnueckue kojebanus. Paza
KoJieOaHu
13/4 | Jlabopamopuas paboma Ne KomprroTep, naTank
3«OmnpeneneHne yCKOpeHUs YCKOPEHHUs, TPY3 €
CBOOOIHOTO TIaICHHUS TIPH TOMOIIH KPIOUKOM, JIETKasi 1
MasiTHUKa» HEpaCTsDKUMas HUTh.
pyJeTKa
14/5 | CBOOOHBIC U BBIHYK/ICHHBIC
AJIEKTPOMAarHUTHbIE KOJIEeOaHMsL.
15/6 | KonebarenbHblit kKOoHTYp. [IpeBparienue
SHEPTUU MPH JIEKTPOMATHUTHBIX
KoseOaHus
16/7 | IlpeBpalieHue SHEPTHH TIPH
TapMOHUYECKHX KOJeOaHHSIX.
17/8 | BeinyxaeHHble Koebanus. Pe3oHaHc.
18/9 | YpaBHeHUs1, ONHUCHIBAIOIINE MTPOIIECCHI B
K0JIe0aTeIbHOM KOHTYpe
19/10 | IMeproa CBOOOAHBIX IIMEKTPUIECKUX
Kosie0aHui
20/11 | TlepeMeHHBIIi 3JEKTPUUSCKUI TOK Jemonctpauus «M3mepenue
XapaKTePUCTHK
MEPEMEHHOTO TOKa»:
JIByXKaHAIIbHAs MPHCTaBKa-
ocuuiorpad, 3ByKOBOM
TeHepaTop, Habop MPOBOIOB
21/12 | AXTUBHOE CONIPOTHUBIICHUE B IICTIN
MIEPEMEHHOTO TOKa
22/13 | DnekTpuyYecKHid pe30HAHC JlemoHcTpanus

«ITocaenoBaTenbHBIN U
napajuieIbHbII PE30HAHC»:
JIBYXKaHaJ'IBHaSI HpI/ICTaBKa'
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ocuuiorpad, 3ByKOBOM
reHeparop, pesucrop 360
Owm, KaTyuika
naayktuBHoctu 0,33 ml 1,
konjencarop 0,47 mx®d,
Ha0bOp MPOBOJIOB

IIpousBoacTBo, Nepenaya u
HCI0JIL30BAHHE YJIEKTPUYECKOM
yHeprum (4 4.)

23/1 | Tpaucdopmaropsr. Ilepegaua JemoHcTpanms
AIIEKTPOIHEPTUH. «TpanchopmaTopy:
JIByXKaHAJIbHAs IIPUCTABKB-
ocrmiorpad, 3ByKOBOM
TeHeparop,
MHOTOOOMOTOYHBIH
TpanchopmaTop, HabOp
IPOBOJIOB
24/2 | I'enepupoBaHUE JIEKTPUIECKOM
DHEPTHUH.
25/3 | Pemenue 3aga4 o Teme
«TpanchopmaTopbi»
26/4 | Konmponavnasn paboma Ne 1
«MexaHnu4eckre 1 3JIeKTPOMarHuTHbIE
KoJIe0aHus»
MexaHnuyeckue BOJIHbI (3 4.)
27/1 | BonHoBble siBiienus. Pacipoctpanenue
MEXaHUYECKUX BOJIH.
28/2 | Inuna BosHbI. CKOPOCTH BOJIHBI.
YpaBHeHue Oeryuieil BOJHBI.
29/3 | BonHbl B cpefie.
DJIeKTPOMArHUTHBIE BOJIHBI (5 4.)
30/1 | DnexTpoMarHUTHas BOJIHA.
31/2 | U3obperenue paauo A.C. [TornoBsim.
IIpuHIMIIBI paInOCBA3H.
32/3 | CBoiicTBa 2JIEKTPOMATHUTHBIX BOJIH.
33/4 | O6o6maromnuit ypok «OCHOBHBIE
XapaKkTePUCTUKHU, CBOMCTBA U
UCIIOJIb30BaHUE DIIEKTPOMArHUTHBIX
BOJTHY.
34/5 | Konmponvnasn paboma Ne 2
«MexaHn4ecKkre 1 AJIeKTPOMarHuTHBIE
BOJIHBI»
OIITUKA (16 4.)
CaeTtoBble BOJHBI (9 4.)
35/1 | [lpunnun [foiirenca. 3aKOH OTPaKCHHS
CBETA.
36/2 | 3akoH mpeOMIIEHUS CBETA.
37/3 | TlomHOE OTpaXkeHHE.
38/4 | JIunza. [TocTpoeHne M300paskeHHH,

JIaBaeMbIX JIMH3aMU. POopMysia TOHKOU
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JIMH3BI. Y BEIUUCHHUE JTNH3EI.

39/5 | Jlabopamopnasa pavoma Ned 1 OcBeTutensb ¢ UICTOYHUKOM
«OmnpeneneHne ONTUIECKON CHITBI U cBera Ha 3,5 B, HCTOUHHK
(bOoKyCHOro paccTosiHUs coOHparoieit MUTaHUS, KOMILJIEKT
JTUH3BD) MIPOBOJIOB, IIEJIeBas

nuadparma, 3KpaH
CTaJIbHOM, HAIIPABIIAIOIIAS C
W3MEPUTEIbHON KO,
coOuparomue JUH3bI,
pacceuBaroIas J1uH3a,
cnaitn «Mopeins npeamera
B penTtepe

40/6 | lucniepcus cBeTa. 1

41/7 | UnrepdepeHnins MEXaHHUECKUX BOJH H 1
CBETA.

42/8 | Mudpakuus MEXaHHYECKUX BOJIH 1
JudpakimoHHas peueTka.

43/9 | TlonepedHOCTh CBETOBBIX BOJIH U 1
AIIEKTPOMArHUTHAS TEOPHSI CBETa
Jlabopamopnan pavoma Ne5
«M3mepeHre IJIMHBI CBETOBOM BOJIHBD)

HN3nyyenue u cnexkTpsl (4 4.)

44/1 | Buasl uznydyenuii. IcTOYHHKH cBeTa 1

45/2 | CiekTpasibHbIN aHAIU3. 1
Jlabopamopnan pavoma Ne 6
«HaOnronenue criouHoro u
JMHENYaTOro CIeKTPOBY

46/3 | UudpaxpacHoe, ynbTpadHoIeTOBOE U 1
PEHTTEeHOBCKOE U3ITyUYEeHHUSI.

47/4 | lllkana 3MeKTPOMArHUTHBIX U3JTyUSHHUN 1
DJIeMEeHThI TEOPUH OTHOCHTEJbHOCTH

(3 4.)

48/1 | ITocTynarsl TEOPUU OTHOCHTEILHOCTH. 1
OTHOCHUTEITPHOCTh OJTHOBPEMEHHOCTH.

49/2 | OCHOBHBIE CIIEICTBHS U3 MOCTYJIATOB 1
TEOPHH OTHOCHTEIBHOCTU. DIIEMEHTHI
PENSITUBIUCTCKON TMHAMHUKH.

50/3 | Konmponsnas paboma Ne 3 «Onruka. 1
DJIeMEHTBI TEOPUH OTHOCHUTEIIEHOCTHY

KBAHTOBAS ®U3UKA (18 )
CBeToBbI€ KBaHTHI (4 4.)

51/1 | 3aposxieHune KBaHTOBOW TEOPHH. 1
dotorpdexr.

52/2 | Teopus hoTorddekTa. 1

53/3 | ®otoHBI. 1

54/4 | Pemenune 3anau o teme «CBETOBBIE 1
KBAHTBIY.

AtomHas pusuka (2 4.)

55/1 | Omeitel Pesepdopna. SAnepuas moxaensb 1
aToma.

56/2 | KanroBble noctynatsl bopa. Monens 1
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aroMa Bojopoaa no bopy.
dus3uka aToMHOro siapa (12 4.)
57/1 | MeTonbl HAOMIOICHHS ¥ PETHCTPALIMN 1
9JIEMEHTaPHbBIX YACTHII
58/2 | OtkpbITHE paIMOAKTUBHOCTU. AJb(da-, 1
OeTa- ¥ raMMa- U3JTYUYCHHUSL.
59/3 | PagroakTHBHBIC PEBPAICHUSI. 1
60/4 | 3akoH pagHOAKTUBHOIO paciaja. 1
ITepuon nmonypacnana.
61/5 | OTkpbITHE HEHTPOHA. 1
62/6 | Ctpoenue aTOMHOTO sapa. SaepHbie 1
CWJIBL. DHEPrusi CBsI3U ATOMHBIX SIJIED.
63/7 | SlmepHble peakuuu. DHEPreTHUECKUI 1
BBIXOJI SIJICPHBIX PEAKITUH.
64/8 | Jlenenue sinep ypana. Llennbie saepHbie 1
peakuuu. SInepHslii peakTop
65/9 | TepmosimepHbie peakuuu. [IpumMenenue 1
AJIEPHON SHEPTETUKH.
66/11 | Konmponavnas paboma Ne 4 «Atom u 1
aTOMHOE SIIPO»
67/10 | Buonoruueckoe AcHCTBUE 1
PaIMOAKTUBHBIX U3ITyYCHUH. DTarbl
pa3BUTHA (PU3UKH dIIEMEHTAPHBIX
YJaCTHIIL.
68/12 | [IpomexyTOuHas aTTeCTAlUs 1
['paduk maboparopHbix padot 10 ximacc
No Tema Jara
1 JlaboparopHas pabota Ne 1 «M3yueHue nBU>KEHUS Tela MO OKPYKHOCTH
IOJT ICCTBUEM CHJI YIIPYTOCTH ¥ TSHKECTH
2 JIaboparopHas pabota Ne2 «J3yuenune 3akoHa COXpaHEHUs
MEXaHUYECKOW SHEPTUN).
3 JlabopaTtopHas pabota Ne 3 «OnbiTHas mpoBepka 3akoHa I'eit-JIroccakay
4 JlaboparopHast pabota Ne 4 «3yueHune nocieq0BaTeIbHOTO U
MapaJUIEIbHOTO COSTMHEHUSI TPOBOTHIUKOBY
I'paduk KOHTpONBHBIX padoT 10 kace
Ne Tema Jara
1 BxojaHast KOHTpoJsibHast paboTta
2 KonTponbhas padora Ne 1 «Mexanuka»
3 Kontponbaas padota Ne 2 « OCHOBBI TEPMOTNHAMHUKHN)
4 KonTponbHas pabota Ne 3 « DIeKTpOCTaTHKAY.
5 Kontponbras padota Ne 4 «3akon OMa ju1st OJTHOM IETIH

I'paduk maboparopHbIX pador 11 knacc
22




Ne Tema Jara
1 JlabopaTtopHas pab6ota Ne 1 M3mMepeHrne MarHUTHOM MHTYKIIHH
2 JlaboparopHast pabota Ne 2 M3ydeHue siBIeHUS JIEKTPOMArHUTHON
WHIYKIUH
3 JIaboparopHast pabota Ne 3 OnpeneneHue ycKopeHus: CBOOOTHOTO TaICHUS
[IPH TOMOIIU MasTHUKA
4 JlaboparopHas pabota Ne 4 OnpeneneHne ONTHYECKON CHITBI U (POKYCHOTO
paccTosiHUsL COOMPAIONICH JIMH3bI
5 JlaboparopHast pabota Ne 5 Mi3mMepeHue JUTHHBI CBETOBON BOJIHBI
6 JlaboparopHast pabota Ne 6 HabmtoieHue CIUIONIHOTO W TMHEHYaToro
CIICKTPOB
I'paduk xoHTpOIBHEIX pador 11 xirace
No Tema [ara
BxojHast KOHTpoJibHas paboTa
1 MexaHu4YecKue 1 3JeKTPOMarHuTHbIE KoJeOaHus
2 MexaHHUECKUE U DJICKTPOMArHUTHBIC BOJIHBI
3 OnTHka. D1eMEHThl TEOPUU OTHOCUTEIBHOCTHU
4 ATOM M aTOMHOE PO
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