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Padouasi mporpamma no ¢gpusuke

C HCIIOJIb30BaHUEM 000pYdOBAHUS
IICHTPA €CTECTBEHHO-HAYYHOU HampaBjIeHHOCTH « Touka
; pocTay
-Ha 2022-23 yuebnsbiii rox (10 xmacc)

KonuaecTBo yacoB: 68 uacos (10 knacca)

PaGouas mporpamma st ydammxcs 10 kjjacca cocTaBieHa Ha OCHOBE NPHMEPHON IMPOrpaMMBI
no ¢usuxe aus 10 kmacca.

[Tporpammy cocraBuia
MaromeioB AGaynmanuk MaroMmeacanaMoBiy, yUuTeNb QU3NKH

['on cocraBienus: ceHTSIOpb 2022 T.



[osicHuTeIbHAS 3aNMUCKA
[IporpamMma cocraBieHa B COOTBETCTBUU ¢ TpeboBaHusiMu DeiepanbHOro rocy1apcTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa BTOPOTO MOKOJICHHUSI OCHOBHOTO 00IIIero o0pazoBaHus Mo (hu3nke
o [lpukaza MunucrepcTBa oOpazoBaHust U Hayku Poccuiickoit @enepanum: «O0
YTBEP)KICHUM W BBEICHUM B JeiicTBHe (heaepaibHOro TIoCyIapCTBEHHOIO
00pa30BaTeNpHOTO CTaHIAPTa OCHOBHOTO 00mIero obpaszoBanus» ot 17.05.2012
rona Ne413. C uzmeHeHussMH U onoyiHeHusIMH oT 29.12.2014 rona, 31 nekabps
2015 rona, 24 centadps, 11 nexadbps 2020 roga.

Pazpaborannas pabovas mporpamMma peanusyercs o yueOnunky: Mskumes I['.4., ByxoBues
b.b., Corckuit H.H. ®usuka, 10 kmacc. Yuebnuk 11t 061meo0pa3zoBaTebHBIX OpTaHu3amii, —M:
ITpoceemenue, 2021, paccuntanHas Ha 68 yacoB B roj (2 yaca B HEJIEJI0) W HaIpaBJIeHa Ha
0a30BbIil (00111€00pa30BaTENIbHBII) YPOBEHb U3yUEHUS IIPEIMETA.

LlenTps! 00pa3oBaHMs €CTECTBEHHO- HAYYHOM HAIPaBICHHOCTH « ToUka pocTay CO3/1aHbI C
LEJIBIO PA3BUTHA y 00yUaIOIIMXCS €CTECTBEHHO- HAy4YHOM, MaTeMaTH4eCKOM, HHPOPMALIMOHHOM
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOIO M KPEAaTUBHOI'O MBILUIEHNUS, COBEPIIIEHCTBOBAHUS
€CTECTBEHHO- HayYHO! HalpaBJIEHHOCTH, a TAKXKE JJIs IPAKTHUECKOW 0TpabOTKH y4eOHOro
MaTepuaia 1o y4eOHbIM npeameram «Duzukay, « Xumus», «bruoaorus

Ieans u 3apaun:

e Peanuzanuisi OCHOBHBIX OOIIE00pa30BaTEIbHBIX MPOTPaMM MO y4eOHBIM IpeaMeTam
€CTECTBCHHO-HAYYHOW HANpPaBICHHOCTH, B TOM YHCJIE€ B paMKax BHEYPOYHOMU
JESITEIIbBHOCTH 00Yy4aroIuXcsl.

e Pa3paboTka u peanu3zainys pa3HOYPOBHEBHIX TOMOJHUTEIBHBIX 00IIE00pa30BaTEIbHBIX
MpOrpaMM €CTECTBEHHO-HAYYHOW HAMpaBICHHOCTH, a TaK)K€ WHBIX MPOrpaMM, B TOM
qrclie B KaHUKYJISIPHBIA TEPHO/I.

e BosieueHue yyanmxcs U nearoruaeckux pabOTHIUKOB B IPOEKTHYIO JIEATEITHHOCTb.

e [loBbllieHne MpodeccHoOHAIBLHOTO MacTepCTBA MENaroruvyeckux pabOTHHKOB IIEHTpA,
pean3yIoNUX OCHOBHBIE U TOTIOJTHUTEIbHBIE 00IIe00pa30BaTENbHbBIE TPOTPAMMBI.

e Coznanue nentpa «Touka pocTtay NpeanonaraeT OCHaIleHHe o0011eo0pa3oBaTeIbHOM
opraHu3aiu o0opyaoBaHUEM ITU(POBOIL 1abopaTopu.

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE PE3YJIbTATDI
JINYHOCTHBIMU pe3yJIbTaTaMU M3y4YeHUs npeamera « DU3HuKa» SABISAIOTCS CIEAYIOIIE YMEHUS:

® 0CO3HaBaTh €IUHCTBO U IIEJIOCTHOCTh OKPYXKAIOIIET0 MUPA, BOSMOKHOCTH €T0 TI03HABAEMOCTH
U 00BSICHIMOCTH Ha OCHOBE JOCTH)KEHWH Hayku. [locTenmeHHO BBICTpamBaTh COOCTBEHHOE
LEJIOCTHOE MHUPOBO33PEHUE:

e BbIpabaTHIBATh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE XXM3HEHHBIE BOPOCHI, KOTOPHIECTABUT
JIMYHBIN )KU3HEHHBIN OIIBIT;

® VUYUTHCS MPU3HABATH MPOTUBOPEYMBOCTE W HE3aBEPHIEHHOCTh CBOMX B3MIAJOB HA MU,
BO3MO>XHOCTh UX H3MEHECHHS;

®  VUUTHCS MCIOJH30BaTh CBOU B3TVISIBI HA MHUP I OOBSCHEHUS PA3NUYHBIX CUTYAIUi, PEIICHUS
BO3HHUKAIOUIMX MPOOJIEM 1 U3BJICUECHUS JKU3HEHHBIX YPOKOB;

® 0CO3HAaBaTh CBOM HMHTEPECHl, HAXOMUTh M HM3ydyaTh B YYEOHHKAX IO pa3HbIM MpeaMeTam
Marepuai, UMEIONIMNA OTHOIIEHHE K CBOMM HHTepecaM. Vcronp3oBaTh CBOM MHTEPECHI IS
BBIOOpPa HMHIMBHIyJILHONW 00pa30BaTENbHOW TPAEGKTOPHM, MOTEHIMAILHONW —OymyIei
npodeccuu U COOTBETCTBYIOIIETO MPOPMILHOTO 00pa30BaHus;

® [puOOpETaTh OMBIT YYACTUS B JeNax, MPUHOCSAIINX MONb3Yy JHOMSM;



OLICHMBATh JKM3HEHHBIC CUTYallMM C TOYKH 3peHHsi Oe30macHoro obpaza XHU3HH H
COXpaHEHMS  3/0pOBbs.  YUUTbCS ~ BbIOMpaTh  CTWJIb  IIOBEAEHUS,  IPHUBBIUKH,
obecneunBaromue 0e30macHblii 00pa3 KU3HU M COXPAHEHHE CBOETO 3/10pOBbs, a TaKXkKe
OJIN3KUX JIOAEH U OKPYKAIOLIUX;

OLICHUBATh JKOJIOTMYECKUI PUCK B3aMMOOTHOILEHMH 4esloBeKa U Mpuponabsl. DopmMupoBaTh
9KOJIOTUYECKOE MBIIUICHUE: YMEHUE OLECHUBATH CBOI JEATEIBHOCTb M IOCTYIKH JIPYTHX
JIOJEN C TOUKHU 3PEHMSI COXPAHEHUS OKPY KAIOIIEH Cpelibl.

MeTanpeaMeTHbIE Pe3VabTAThI

MeranpeaMeTHBIME pe3yJibTaTaMu U3yueHus npeameta «Gusukay spiserca popmupoanue Y'Y /1.

PeryasitruBubie YV /|

CamocTrosTenpHO 00HAPYKUBATH U POPMYITHPOBATH IPOOIEMY B KIACCHOW U MHIMBUTY ATTHHON
y4eOHOH AeATeTbHOCTH.

BoiBurate Bepcuu pemieHds MpoONeMbl, OCO3HABaTh KOHEYHBIH PE3yNbTaT, BBHIOUPATh W3
HPEIOKEHHBIX CPEJICTB U ICKATh CAMOCTOSITEIFHO CPE/ICTBA IOCTHKEHUS LIETTH.

CocraBniTh (MHAMBUIYAIbHO WM B IPYIIE) [UIAH PELIeHHs NPOOIeMbl.

Pabortas mo mpemnoxeHHOMY M (MJIM) CaMOCTOSITENBHO COCTaBICHHOMY IUIaHY, HCIONB30BATh
Hapsay C OCHOBHBIMH CPEACTBaMH U JIOTIOJHUTENBHBIC: CIPABOYHYIO JIUTEPATypy,
bu3rIecKue MpuOOPhI, KOMIIBLIOTED.

[InaHnpoBaTh CBOI MHAMBHAYAIbHYI0 00pa3OBaTENbHYIO TPACKTOPHIO.

PaGoTaTh 10 caMOCTOSTENBHO COCTABICHHOMY TITaHy, CBEPSISICh C HUM U LIEIBIO 1A TETbHOCTH,
VICTIPaBJIsis OLIMOKH, UCTIONB3Ys CAMOCTOSATENBHO MTOJOOpaHHBIE CPEACTBA.

CaMoCTOSTEebHO OCO3HABATh NMPUYUHBI CBOETO YCIIEXa WIIM HEeycIleXa M HaXOAUTh CIIOCOOBI
BBIXO/Ia M3 CUTYaIlH HEeyCIeXa.

VMeTh oOleHMBaTh CTEMEHb YCHEHMIHOCTH CBOEH MHIMBUAyalbHOH 00pa3oBaTeNbHON
JeATEITbHOCTH.

JlaBaTh OLIEHKY CBOMM JINYHOCTHBIM Ka4eCTBaM M YepTaM XapakTepa («KaKoB s»), ONpPeensTh
HaIpaBIEHUs CBOETO Pa3BUTHS («KAKUM s X0UY CTaThy, «4TO MHE JUIS 3TOTO HAJI0 CHIEJIATh).

IHo3naBarenabubie YY /[

AHanmu3upoBaTh, CPABHUBATH, KIACCU(PUIUPOBATH U 0000IIATh U3yYEHHBIE MOHATHSL.

CrpouTh IOTHYHOE pACCYXKJCHHE, BKIIOYAIONIEE YCTAHOBIECHHE MPUUYUHHO - CIEACTBEHHBIX
CBSA3EH.

I[Ipencrapnsath MHOOPMAIMIO B BHIE KOHCIIEKTOB, TAONHII, CXeM, IpadHKoB.

[IpeoOpa3zoBbIBaTh MHGOPMALUIO M3 OJHOTO BHIA B JPYrod M BHIOMpaTh yJO0OHYIO Juisiceds
(Gopmy (ukcarmu 1 ipeicTaBIeHUs HHGOPMALIUH.

HMcnonp30BaTh pa3iuyHble BHABI YTEHHS (M3ydaroliee, MpOCMOTPOBOE, O3HAKOMHTENHHOE,
MIOHUCKOBOE), TPUEMBI CITyILIAHHS.

CamoMmy co3aBaTh HCTOUYHMKH MH(OPMAIMK Pa3HOTO THIIA U JUIS Pa3HbIX ayAUTOPUi, COOII0IaTh
npaBuia HHPOPMALMOHHON O€30aCHOCTH.

VYMeTh HCMONb30BaTh KOMIBIOTEPHBIE M KOMMYHHKAIIMOHHBIE TEXHOJIOTHMM KaK MHCTPYMEHTIJIS
JOCTH>KEHUS CBOUX LIEJIEH.

VMeTb BbIOUpATh afeKBATHBIE 3a/jaue MPOrpaMMHO-ANNapaTHbIE CPEJICTBA M CEPBUCHL.

IIpeamernbie YV
[Ipu o0yueHnu Gpusuke NeATeNbHOCTb, CBA3aHHAS C MIPOBEICHUEM (PH3UIECKOTO IKCIIEPUMEHTA,

OKa3bIBAETCS KOMILICKCHOM. OHa BKJIIOYAET B ce0s P 5TanoB: INIAHUPOBAHUEC, MOACIIUPOBAHUC,

BBIZIBIKEHIE TUIIOTE3, HAOMI0IeHHE, T0JI00p MPUOOPOB U MIOCTPOCHHUE YCTAHOBOK, H3MEPEHUE,



npecTaBieHne U 00001IeHne pe3ynpTaToB. sl 0CBOEHHS YKa3aHHBIX ATANOB IPUMEHSAETCS
SKCIEPUMEHTAIIbHBIN METO U3YyUCHHUs (PU3NUECKUX SABICHUI M MPOIECCOB.

Pemenne IKCIICPUMEHTAJBHBIX 3a1a4 (])opanyeT Y yuamuxcsd CjaeAyrnuue yMEeHus:

® [IPOBOJUTH HAOJIOJICHUS M ONHUCHIBATH WX,

® 33]aBaThb BONPOCHI M HAXOIUTb OTBEThl HA HUX OIBITHBIM HYyTEM, T. €. IUIAHUPOBATh
BBITIOJIHEHUE MTPOCTEUILINX ONIBITOB;

IPOBOJUTH MPSAMBIC U3MEPEHHS TPHU MOMOIIM HAnOOJIee YacTO MCIOIb3YEMbIX MPHOOPOB;
TIPE/ICTABIIATH PE3YIBTATHI M3MEPEHUH B BUJIE TAOMMIL;

JieNIaTh BEIBOJBI HA OCHOBE HAOJIIOJEHUN;

HAXOJUTh MPOCTEUIINE 3aKOHOMEPHOCTH B TIPOTEKAHUH SIBJIEHUH M OCO3HAHHO UCIOJIb30BaTh UX B
TIOBCETHEBHOM JKM3HM, COOJIOMAs pasyMHbIC TpaBHiIa TEXHUKH OE30MACHOCTH M MPOTHOZUPYS
NOCJIE/ICTBUS HENPABUIIbHBIX JIEHCTBHI.

B npouecce 3xcniepuMeHTAIbHOTO0 HCCIe10BAHNS (PU3NYECKHUX SIBJIEHUMH (MPOLEccoB) H
000011IeHUs TIOJTYYeHHBIX Pe3yJIbTATOB YUalluecs: J0JKHbI HAYYUTHCS:

®  YCTAaHABJIMBATH (DYHKIMOHAIBHYIO CBS3b M B3aHMMO3aBHCHMOCTH SBJICHHH (TIPOLECCOB);

®  MOJENUPOBaTh ABJIEHUSA (NPOLECCHI);

®  BBIIBUIaTh TUIIOTE3bI, SKCIEPUMEHTAIBHO MIPOBEPATh UX U MHTEPIPETHPOBATH NOIYyYCHHBIE
pe3yJIbTaThl;

e 13y4arh (M3MYECKHE 3aKOHBI M TEOPUHU, YCTAHABIMBATH I'PAHUIIBI UX TPHUMEHUMOCTH.

Kommynukatususie YY /|

OrcrauBasi CBOIO TOUKY 3pEHHS, TPUBOAUTH ApPTYMEHTHI U TIOATBEPKIATh MX (haKTaMu.
VMeTh B IUCKYCCHM BBIIBHUTATh KOHTPAPTyMEHTHI, Tepedpa3upoBaTh CBOK MBICTH (BIaJCHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

e VuuThCA KPUTUYHO OTHOCUTHCS K CBOEMY MHEHMIO, YMETh MPH3HABATH OIMIMOOYHOCTH CBOETO
MHEHUS U €70 KOPPEKTHPOBATh.

e Pa3nmuuath B MHCHMEHHON M YCTHOW peud MHEHHE (TOUKY 3pEHHS), I0Ka3aTeabCcTBa (apryMEHTHI,
(baxThI), TUIIOTE3bI, AKCUOMBI, TEOPHUH.

e VYMeTb B3MIHYTh HA CHUTYallUI0 C WHOM TO3WIMM W JOTOBAapMBAThCA C  JIIOABMH,
HPUAEPKUBAIOLIUXCS MHBIX TOYEK 3PEHHUS.

IIpeameTHbIe pe3yJabTaThI
BbINyCKHHK HAYYMTCH!

e JIEMOHCTPHPOBAaTh Ha MpUMEpax pojib U MecTo (U3MKU B (OPMUPOBAHUH COBPEMEHHOU
HAY4YHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B MPAKTHYECKOMN
eI TEIILHOCTH JTIOJICH;

® JIEMOHCTPUpPOBaTh HA MPUMEPAX B3aUMOCBA3b MEXKAY (HU3UKOW M JAPYTUMU €CTECTBEHHBIMU
HayKaMu;

HCIO0JIB30BaTh HHPOPMALMIO (PH3UYECKOTO COZIEPXKAHHS MPU PEIIEHUH Y4eOHBIX, MPAKTHUECKUX,
HPOEKTHBIX U MCCIIEI0BATENbCKUX 3a/1au, UHTErpupys HHOOPMAIHIO U3 Pa3IMYHBIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBAS;
® [IPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEHEHUS (PU3UYECKUX BEIIMUUH, BEIOMPAs H3MEPHUTEIIbHbIC

npuOoOpel ¢ Y4ETOM HEOOXOIUMON TOYHOCTHM W3MEpPEHHH, IUIAHHMPOBATh XOJ H3MEPEHHH,

HOJIy4aTh 3HAUYEHHUE U3MEPSAEMON BETMUUHBI U OL[EHUBATh OTHOCUTEIbHYIO MOTPEIIHOCTh IO

3aJlaHHBIM (popMyITam;

® [IPOBOJUTH HCCIENOBAHUS 3aBUCUMOCTEH MEXAy (GU3MYECKMMH BEeJIMYMHAMHU: IPOBOIUTD
U3MEPEHUS U ONPEJEIISTh HA OCHOBE MCCIIEI0BAHNS 3HAUCHUE TIAPAMETPOB, XapaKTEPU3YIOIIUX
JAHHYI0 3aBHCHUMOCTh MEXIY BEIMYMHAMH, W JeNaTh BbIBOA C YYETOM IOTPEUIHOCTH



U3MEPEHU;

pelaTh Ka4ecTBEHHbIE 33/1aull (B TOM YUCIIE U MEXIIPEAMETHOIO XapaKTepa): UCIOMIb3ysl MOJIEIIH,
(u3nueckue BETMYMHBI M 33aKOHBI, BBICTPAMBATh JIOTHYECKU BEPHYIO LENOYKY OOBSICHEHUS
(oka3zarenbCcTBa) NPEIOKEHHOTO B 3a/1a4€ IpoLiecca (SIBICHUs);

pemarb pacy€éTHble 3aJjaud C SBHO 33/laHHONH (DM3MYECKOH MOJENbl0: HAXOAUTH (U3MUYECKHE
BEJIMYMHBl M 3aKOHbI, HEOOXOJUMBIE M JOCTaTOYHbIE 11 €€ pelIeHHs, NPOBOJUTh PACUEThl U
TIPOBEPSATH MOJTYYEHHBIN PE3YIbTaT;

UCIOJb30BaTh MH(POPMALMIO U TNPUMEHATh 3HAHUS O MHPHHIMIAX PAabOTBl MU OCHOBHBIX
XapaKTepUCTUKAX W3YYEHHBIX MAIMH, NPUOOPOB M APYTUX TEXHUYECKUX YCTPOWUCTB s
peIIeHUs TPAKTUYECKUX, YUeOHO-MCCIIeJOBATENbCKIX M MPOSKTHBIX 33/1a4;

BhINVCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCSH:

HOHUMaTb M OOBACHATH ILENOCTHOCTh (DM3UUECKOH TEOpUM, pasIuyaTb TIpaHULbl €&
HMPUMEHUMOCTHU ¥ MECTO B PAAY IPYTUX QU3HIECKUX TEOPHH;

BJIa/IETh PUEMAMH TIOCTPOEHHS TEOPETHUECKUX J0KA3aTeNIbCTB NPOTEeKaHUA (PU3MUECKUX SBICHHUI
¥ IIPOLIECCOB HAa OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JOKa3aTEIbCTB;

BbIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHHS OCHOBOIOJATAIOIIUX 3aKOHOB;

CaMOCTOATENBHO IJIAHUPOBATh U TPOBOJUTH (DM3MYECKUE IKCIIEPHUMEHTSI;

XapaKTepu30BaTh IJ100abHBIE MPOOJIEMBI, CTOSLIME MEpei YENOBEYECTBOM: IHEPreTHUECKHUe,
CBIPBEBBIE, FKOJIIOTUIECKUE, — U POJIb (PU3NKHU B PEIICHUH ATUX TPOOIEM;

pelarh MpPaKTUKO-OPHEHTHPOBAHHbIE KAaueCTBEHHbIE M pacuéTHble (QU3MUYECKHE 3a]auu C
BBIOOPOM (PM3MUECKONH MOJENH, UCIIONb3Ys HECKOIbKO (PU3MYECKHX 3aKOHOB WU (HOpMYII,
CBSI3BIBAIOLIMX U3BECTHBIE PU3NUECKHE BETUUNHBI, B KOHTEKCTE MEXKIIPEAMETHBIX CBS3EH;
OOBACHATH MPUHIUIBI PAOOTHI M XapaKTEPUCTUKN W3YYEHHBIX MAIIMH, IPUOOPOB U TEXHUUECKHUX
YCTPOWCTB;

HCIO0MIB30BaTh HHPOPMALHMIO (U3UUECKOTO COEPHKAHUS TIPU PEIIEHUH y4eOHBIX, NPAKTHUECKUX,
HPOEKTHBIX U UCCIIEA0BATENBCKUX 3a/1a4, MHTErpUpPYs MHPOPMALIMIO U3 pa3TMYHBIX HICTOYHUKOB
Y KPUTHYECKH €€ OLIEHUBAS;

pa3nuyath U yMETb HCIOJIb30BaTh B Y4eOHO-MCCIEIOBATENbCKON JESITETbHOCTH METO/IbI
HAay4YHOTO MO3HaHMs (HaONIOZ€HHWE, ONMCAHHE, W3MEPEHUE, HSKCIIEPHMEHT, BbIJBHKEHUE
TUIOTE3bl, MOZICTUPOBAHUE U Ap.) U (GOpMbI HaydHOTo Mo3HaHUA ((aKThl, 3aKOHBI, TEOPHH),
JIEMOHCTPUPYsI Ha IPUMEPaX UX POJIb U MECTO B HAYYHOM IO3HAHMUU;



Cozaep:kanue kypca dbusuku 10 kiaace
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BxoaHasi KOHTpoOJILHAs padoTa

MEXAHUKA
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OcCHOBHBIE
0COOEHHOCTHU
(hU3UIECKOTO
MEeTO/1a
HCCIEI0BaHUS

®dwu3uKa 1 Io3HaHue MHpa. Yto Takoe MEXaHHUKA.

OCHOBBI
KAHEMATUKU

JBmxenue Touku tena. [lomoxkeHnne B IpoCTPAHCTBE.
Crioco6b! onncanus apuwxenus. Cucrema orcuera.
[Tepememenne. CKkOpocTb paBHOMEPHOTO
HPSMOJIMHEHHOTO IBUKEHUS. Y paBHEHUE
PaBHOMEPHOTO MPSAMOJIMHEHHOTO IBUKEHUS TOUKH.
MrHoBeHHas cCKOpocTh. CII0)KEHHE CKOPOCTEM.
Yckopenue. JIBukeHne ¢ NOCTOSHHBIM YCKOPEHUEM.
Enunnna yckopenus. CKOpOCTb NP IBUIKEHUU C
IIOCTOSIHHBIM YCKOPEHUEM. Y paBHEHUE JIBUKEHUS C
IOCTOSIHHBIM yCKOpeHHeM. PaBHOMepHOe IBUXKEHHE
TOYKH 110 OKPY>KHOCTH.

OCHOBBI
JIMHAMUKA

MarepuanbHas Touka. [lepBriit 3akon Herotona. Cuina.
Bropoii 3akon Herotona. Macca. Tpernii 3akoH
Hprorona. Enunuiiel macceel u cuisl. [lonstue o
cucteme equHull. Cuibl B mpupoje. Cuiibl BCEMUPHOTO
TATOTEHUs. 3aKOH BCEMUPHOro TsaroreHus. [lepsas
KocMu4ecKasi ckopocTb. Cuiia TSKECTH U BEC.
HesecomocTts. [ledopmanus u cuisl ypyroctu. 3akoH
I'yka. Cunsl TpeHus. CUiibl TPEHUS MEXIY
COIPUKACAIOIIUMUCS TTOBEPXHOCTSIMH TBEPIBIX TEII.
Cunpl CONPOTUBIIEHUS IPU JIBUKEHUH TBEPABIX TEN B
KUAKOCTAX U razax.

Jlabopamopnasa paboma «VI3ydueHue IBIKCHHS Tela
10 OKPY>KHOCTH ITOJ JIEMCTBUEM CUJI YIPYTOCTH U
TSKECTH

3aKOHEI
COXPaHEHUS B
MEXaHUKE

NMiynsc MmaTepuanbHOM TOUKH. [pyras
dbopmynupoBka BToporo 3akoHa Herotona. 3akon
COXPaHEHHUs UMITyJIbca. PEakTUBHOE IBUKEHHE.
VYcnexu B OCBOGHUH KOCMHUYECKOT'O TPOCTPAHCTBA.
Pab6ota cunbl. MomHocTs. DHeprusi. Kunernueckas
SHEprus u ee u3MeHenue. Pabota cuibl TSKECTH.
Pab6ota cunbl ynpyroctu. [loTeHnnanbHas SHEprHsl.
3aKOH COXpaHEeHMsI SHEPTUU B MEXaHUKe. Y MEHbIIICHNE
MEXAHUYECKOM JHEPTUU CUCTEMBI MO IEHCTBUEM CHII
TpEeHHUSI.

Jlabopamopuasa pavoma «V3ydenue 3akoHa
COXpaHEHHUsI MEXaHUYECKOU SHEPTUM.

Crartuka

PasHoBecue Ten. [lepBoe ycnoBue paBHOBECUS
TBEpAOro Tesna. MoMmeHT cuiibl. Bropoe ycioBue
paBHOBECHSI TBEPJIOTO TeJa.




Konumponvnaa paboma «MexaHuka

MOJIEKYJIAPHAS ®U3UKA. TEIIJIOBBIE ABJIEHUSA
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OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPHUH

OCHOBHBIE TI0JIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOM
teopun. Pazmeprl monekyn. Macca Mosiexyit.
KonuuectBo BemectBa. bpoyHoBckoe nukenue. Cuiibl
B3auMOJIeiicTBHS MoJeKy. CTpoeHue ra3o00pa3HbIX,
JKUJIKUX U TBEPbIX Teil. MneanbHplil ra3 B
MOJIEKYJIIPHO-KUHETUYECKON Teopur. OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH ra3o0B.
Temneparypa. TemnoBoe paBHoBecue. OnpenesieHue
TeMieparypbl. AOCOJIIOTHAs TEMIIEPATypa.
Temneparypa - Mepa cpeiHel KWHETHYECKOM SHEPrUuun
MoJIeKyJI. I3mMepeHne CKOpOoCTEN MOJIEKYJI ras3a.
VYpaBHeHUE COCTOSIHUS UACAIbHOIO rasa. ['azoBbie
3akoHbl. HachllieHHbIH nap. 3aBUCUMOCTD JaBJICHUS
HACBIIIEHHOI 0 1apa oT Temneparypbl. Kunenue.
BnaxuocTs Bo3ayxa u ee uzmepenue. CtpoeHue u
CBOICTBa KPUCTATNYECKUX U aMOP(HBIX TEJl.
BuyTpennss sHeprusi. Pabora B TepMoguHaMuKe.
KonuuecTtBo TemnoTsl. [lepBblil 3aKOH TEPMOAMHAMUKH.
[TpumeHeHre nepBoro 3aK0Ha TEPMOANMHAMUKH K
pa3Iu4YHbIM npoieccaM. HeoGpaTuMocTh npoiieccoB B
npupoje. IIpuHIuIbl 1eHCTBHS TEIUIOBBIX IBUTaTENICH.
KIIJI TennoBbIX ABUTATEIICH.

Jlabopamopnaa paboma «OnpITHas IPOBEPKa 3aKOHA
I'en-JIroccaka»

Koumponvnasa paboma «OCHOBbI TEPMOIMHAMM KN

19

QJIEKTPOINHAMHUKA

22

DNeKTpOoCTaTUKA

DNEeKTpUUECKUH 3apsi]] U 3JIeMEHTapHbIE YaCTULIBI.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsina. OCHOBHOM
3aKOH 3JIEKTPOCTATUKH - 3aKOH Kynona. Ennaunna
AIIEKTPUYECKOTO 3apsAa. DIEKTPUUECKOE MOJIE.
HanpsixeHHOCTB 351eKTpryeckoro nois. Ipuamun
cynepnosuuu nosueu. Cuiaossle JIMHAN
ANEKTPUYECKOT0 noJisd. HarpsxeHHOCTh 1oJIs
3apsbKeHHOro mapa. [IpoBonHuku B
ANEKTPOCTATHYECKOM IOJI€E. [JUaneKTpuKky B
aneKTpocTaTudeckoM rnosne. [lonspusanus
IAIEKTPUKOB. [loTeHImanbHas sHEPrus 3apsHKEHHOTO
TeJa B OTHOPOHOM JIEKTPOCTATUYECKOM IIOJIE.
IToTeHnman 3;IeKTpOCTaTUYECKOTO TOJIsA, PAa3HOCTh
noTeHIHanoB. CBA3b MEXy HANPSKEHHOCTHIO
ANEKTPOCTATHYECKOTO OIS U HAIPSHKEHUEM.
OKBUIIOTEHLIUAJIbHBIE TIOBEPXHOCTH. DIIEKTPOEMKOCTb.
Enununel anexrpoemkoctu. Konaencaropel. DHeprus
3aps’KEHHOI0 KOHJIEHCATOPA.

Koumponvnasa padooma «neKTpOCTATHKAY.

11

3aKOHEI
IIOCTOSIHHOTO
TOKAa

DNeKTpUYeCKUi TOK. Y CJIOBHUS, HEOOXOUMBIE IS €r0
cyniecTBoBaHud. 3akoH OMa JIsl y4acTKa Lemnu.
ConpoTtusieHue. DIEKTPUUECKUE LETH.
[TocnenoBarenbHOE U MapaJLIENbHOE COCIUHEHHE
pOBOJHUKOB. PaboTa M MOIIHOCTH MOCTOSIHHOTO TOKA.




OnexTpoABrKyIas cuia. 3akoH Oma Juisl MOJTHOU
Henu.

Jlabopamopuasa paboma «13yuenue
MOCJIE0BATEIBHOIO U apaslIeIbHOTO COeIUHEHUS
IIPOBOJAHHUKOB.

Konumponvnasa paooma «3axon Oma 1J1s1 NOJTHOM
nenm»

10 | Dnektpuueckuil | DnekTpuyecKas IPOBOAUMOCTb PA3TUUYHbBIX BEIECTB. 5
TOK B DNEKTPUYECKHA TOK B TIOTYIIPOBOTHUKAX.
pa3IMYHbIX DnekTpuyeckas MpoBOAUMOCTh OTYTIPOBOIHUKOB MpU
cpenax HaJIMYUU IpUMeceil. DIIEKTPUUYECKUH TOK Yepes
KOHTAKT MOJYIPOBOJHUKOB P-, N-THUIIOB.
ITomynpoBoaHMKOBBIM 1uoA. TpaH3ucrop.
DJEKTPUUYECKUN TOK B KUIKOCTSIX. 3aKOH AJIEKTPOIU3A.
DJIEKTPUUECKHI TOK B razax.
IIpomexyTouHas aTTecTALMSA 1
NTOI'O 68
KanennapHo-rematudeckoe niianuposanue no pusuke 10 xiaace
Ne Tema Hara Hcnonb3oBanue
ITo [Io | o6opynoBanus ieHTpa
wiany | ¢a | ecTeCTBEHHO-HAyYHOH M
KTY | TeXHOJIOTHYECKOMN
HarpasieHHocTen« Touka
pocTa»

1/1 BxosHast KOoHTposIbHAs paboTa 1 1.09

MEXAHHUKA (25 4.)
OcHoBHbIE 0c0O0eHHOCTH (pr3ndeckoro Metosa uccnegopanus (1 4.)

2/1 ®du3znka v mo3HaHue Mupa. Yto Takoe 1 3.09
MEXaHHKa.

OcHOBBI KHHEMATHUKH (6 4.)

3/1 JBmxenue Touku tena. [lomoxenue B 1 8.09
npoctpancTBe. CiocoObl OMUcCaHus
nBuxkeHus. CucreMa oTcueTa.

ITepemenienue

4/2 CKOpOCTh paBHOMEPHOTO 1 10.09
NPSIMOJIMHEHHOTO ABM)KECHUS.

YpaBHEHHE paBHOMEPHOTO
PSIMOJIMHEHHOTO ABMYKCHHUS TOUKH.

5/3 MrHoBeHHast CKOpocTh. ClToKeHHe 1 15.09
CKOpPOCTEH.

6/4 VYckopenue. JIBuxeHue ¢ MOCTOSHHBIM | 1 17.09
yckopenueM. Exqunuiia yckopeHust.

7/5 CxopocTb MpH IBUKEHUH C 1 22.09 [ItaTuB 1ab0OpaTOPHBIA,
MOCTOSTHHBIM YCKOPEHUEM. Y paBHEHUE MEXaHHUYECKasi CKaMbs, OpPyCOK
JBUKEHHS C MOCTOSHHBIM YCKOPEHHUEM. JI€PEBSIHHBIN, JIEKTPOHHBIH
®ponTanbHas 1aboparopHas padboTa CEKyHIOMED € AATYUKAMH,
«/3yueHue paBHOYCKOPEHHOTO MarHUTOYTpaBisieMble
MPSIMOJTMHEHHOTO JBUKCHUSD) TepKOHOBBIC JATUYUKH

CEeKyHA0Mepa




8/6

PaBHOMEpHOE BHMKEHUE TOUKH 110
OKPYKHOCTH.

24.09

OcHoOBBI IMHAMUKH (8 4.)

9/1

MarepuanbHasi Touka. [IepBbiii 3aKoH
Herorona. Cuia.

29.09

10/2

Bropoii 3akon Hetotona. Macca.

1.10

11/3

Tperuii 3akoH Herotona. EnnHunbt
Macchl ¥ cuibl [loHATHE O cucTeMe
€IVHUII.

6.10

12/4

Cwunbl B ipupojie. Cuiibl BCEMHUPHOTO
TATOTEHUS. 3aKOH BCEMUPHOTO
TATOTEHUS

8.10

13/5

[TepBast kocMuueckasi ckopocTh. Cuiia
TsDKECTH M Bec. HeBecoMOCTb.

13.10

14/6

Jedopmanus 1 cuiibl ynpyroctu. 3aKoH
['yka.

15.10

15/7

Cunpl Tperust. CUIIbl TPEHUS] MEKIY
COTIPUKACAIOIUMHUCS TTOBEPXHOCTIIMU
TBepbIX Tel. CHUIIBI CONPOTHBIICHHS
IIpU IBUKEHUH TBEPABIX TEN B
XKHUJIKOCTSIX ¥ razax. ®poHranpHas
naboparopHas pabota «/3ydyenue
JBYDKEHUS TeJa MU ACUCTBUH CHITBI
TPEHUD)

20.10

JepeBsiHHbII Opycok, Habop
IPY30B, MEXaHUYECKAsl CKaMbsI,
JHUHAMOMETP

16/8

JlabopaTtopHnas padota Ne 1 «M3yuenue
JBUKEHHS TeJla IO OKPY>KHOCTH TIOJ]
JIEHCTBUEM CHJI YIIPYTOCTH U TSAKECTU»

22.10

Becsl 251eKTpOHHBIE, IITATUB
1a00paTOPHBII ¢ AepkaTenem,
JTMHAMOMETp, HUTb, JICHTA
MepHasi, TUCT Oymaru, rpys.
ONEeKTPOHHBIN CEeKYHIOMED

3aKOHBI COXPAHCHHUSA B MCXAaHHUKC

7 4.)

17/1

NMitynsc MaTepHaIbHON TOYKH.
Jpyras ¢opMyInpoBKa BTOPOro 3aKOHA
HeroToHa. 3akoH coxpaHeHus
UMITyJIbCa

27.10

18/2

®poHTanpHasg 1abopaTopHas padorta
«HccnenoBanue ynpyroro u
HEYTIPYTOro CTOJKHOBEHHUSI TEID».
PeakTuBHOE IBIKEHUE. Y CIIEXU B
OCBOEHHH KOCMUYECKOI0
MIPOCTPAHCTBA.

29.10

HunmuHapsl METAINTUYECKUE
(JIFOMUHUEBBIN U CTANIBHOMN),
HUTb, TJIACTHIIMH, IITATUB
1ab0paTOPHEIN ¢ JepKaTeNeM,
JIMHEKa

19/3

PaGora cunbl. MOLIHOCTS.

10.11

20/4

SHCpFI/IH. Kunernueckas OHEPTHUA U CC
N3MCHCHHC.

12.11

21/5

Pa6Gora cuel Tsxecti. PaboTta cuiibl
ynpyroctd. [loTeHnuanpHas Heprusi.

17.11

22/6

3aKOH COXpaHEHUs YHEPTUH B
MEXaHUKE. Y MEHBIIICHHE
MEXAHUYECKOM SHEPTUU CUCTEMBI IO
JICHCTBUEM CHJI TPEHHUSL.

19.11

23/7

JlaGopaTtophnast pabota No2 «M3ydenue
3aKOHA COXPAHECHHSI MEXaHHMYECKON
SHEPTHMY.

2411

[Tpyxuna xectkoctbio 20 H/Mm,
rpy3 maccoit 100 r (2 wr.),




TaTUB J1a00PaTOPHBIH C
JIepHKaTeseM, JUHENKA

Craruka (3 u.)

24/1 PaBnoBecue ten. [lepBoe ycnoBue 1 26.11
PaBHOBECHSI TBEPJIOTO TeJIa.

25/2 MowmenT cuibl. Bropoe ycioBue 1 1.12
pPaBHOBECHSI TBEPJIOTO TeJIa.

26/3 Kontponbnas padora No 1 «Mexanuka» | 1 3.12

MOJIEKYJISAPHASA ®U3UKA. TEIIJIOBBIE AABJIEHUSA (19 u.)

OCHOBBI MOJICKYJISIpHO-KHHETHYeCKOH Teopun (19 4.)

27/1 OcHoOBHBIE TIOJIOKEHUS MOJIEKyJIsipHO- | 1 8.12
KMHETUYECKO# Teopuu. Pazmepsl
MoJsekyJl. Macca moiiekyn. KonnuectBo
BEIIeCTBA

28/2 BbpoyHnoBckoe nBmkeHue. CHibl 1 10.12
B3aMMOJICHCTBHS MOJICKYIL.

29/3 CrpoeHre ra3000pa3HbIX, KUIKUX U 1 15.12
TBEPAbIX TEI.

30/4 W neanbHbI ra3 B MOJIEKYIJISIPHO- 1 17.12
KuHeTn4eckoil Teopuu. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH T'a30B

31/5 Temneparypa. TermnoBoe paBHOBECHE. 1 22.12
Onpeznenenue TemMneparypsl.
AOcoiroTHas TeMIiepaTypa.
Temneparypa - Mmepa cpegHen
KHHETHYECKOW YHEPTUU MOJICKYJI

32/6 M3mepeHne ckopocTell MOJIEKyJI rasa 1 24.12

33/7 YpaBHEHHUE COCTOSIHHS UCATHLHOTO 1
rasa.

34/8 ["a30BBIC 3aKOHBI. 1 Hemoncrpanus «/3menenne

JIaBJICHUE Ta3a C U3MEHEHUEM
00beMa Mpu MOCTOSTHHOU
TEeMIIepaType»: JaTUUK
napieHus. JlaTuuk
TEeMIIepaTyphbl, IITATUB, COCY]
JUIST IGMOHCTPAIIAU Ta30BbIX
3aKOHOB, HACOC.
Hemonctpanus «M3MeHenue
JIaBJICHUA ra3a ¢ U3MEHEHUEM
TEeMITepaTypbl IPU MOCTOSTHHOM
o0Beme»:

JlaTuuk naBieHUs, JaTYUK
TEeMIIepaTyphbl, IITATUB, COCY]
JUIST IGMOHCTpPAIIAU Ta30BbIX
3aKOHOB, JINHENKA, COCY C
BOJIOM, CIUPTOBKA.
JemoHnctpanus «M3MeHeHue
o0bemMa raza ¢ U3MEHEHHUEM
TEeMIIepaTypbl IPHU MOCTOSHHOM
JIABJICHUN»: JaT4YUK JABJICHMUS,
JIATYMK TEMIIepaTyphbl, IITATUB,




COCYyJ IJI IEMOHCTpAIUU
ra30oBBIX 3aKOHOB, JIMHEHKA,
COCYJ1 C BOJIOM, CIIMPTOBKA

35/9 JlaGopaTtopnas pabora Ne 3 «OmnbrtHast | 1 JlaTuuk naBiaeHUs, JaTYUK
npoBepka 3akoHa I'eit-JIroccaka» TeMnepaTypbl, IITaTUB, COCY /L
JUTSL IEMOHCTpPAIH Ta30BbIX
3aKOHOB. JInHelKa, cocyn ¢
TEIJIONW BOJIOU, COCY/I C
XOJIOJHOW BOJOU
36/10 | HacsimieHHbl# map. 3aBUCUMOCTb 1 JlaTuuk TemIiepaTyphl,
JIABJICHUS HACBILICHHOTO Mapa OT TEPMOMETP, MapJIsi, COCYJI C
temnepatypbl. Kunenue. ®poHrtanbHas BOJIOM
nabopaTtopHas paborta «M3mepenue
BJIQXKHOCTH BO31YyXa»
37/11 | Bna)xHOCTb BO3/lyXa U €€ U3MEPEHHE 1
38/12 | Ctpoenue u cBoiicTBa 1
KPUCTAUTHIECKUX U aMOP(HBIX Tedl.
39/13 | BHyTpeHHss SHEPIHSL. 1 HemoncTpanus «M3meHnenue
BHYTPEHHEH HEPruM Teja npu
TPEHHH U yJiape»: JaTuyuK
TEMIIepaTypbl, IBE TOCKH, JABE
CBUHIIOBBIC TJIACTUHKH.
MOJIOTOK
40/14 | Pabota B TepMOJUHAMUKE. 1
41/15 | Koau4ecTBO TETIOTHI. 1
42/16 | IepBblit 3aKOH TEPMOANHAMHKH. 1
IIpuMeHeHne nepBoro 3aKoHa
TEPMOJUHAMUKH K Pa3TMYHBIM
npoIeccam.
43/17 | HeobpaTtuMoCTh mporieccoB B mpupoge. | 1
44/18 | IpuHIMIIBI IEHCTBUS TEIUIOBBIX 1
npurareneit. KIT/ TemnoBbeix
JIBUTATEIICH.
45/19 | KonrpombHas padota Ne 2 «OCHOBBI 1
TEPMOTMHAMHKID)
IJIEKTPOJIUHAMMKA (22 yaca)
OnekrpocraTtuka (11 4.)
46/1 DJeKTpUYecKuil 3aps 1 aieMeHTapHbie | 1
YacTHUIIbl. 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia.
4712 OCHOBHOM 3aKOH JIEKTPOCTATUKH - 1
3akoH Kynona. Enununa
DIIEKTPHUYECKOTO 3apsiyia.
48/3 OnexTpudeckoe nose. Hanpsokennocts | 1
aneKTprudeckoro nois. [IpuHnumn
CYIIEPIIO3UIIMU TTOJIEN.
49/4 CwIt0BBI€ JIMHUM JIEKTPUYECKOTO Totst. | 1
HanpskeHHOCTH OIS 3apsKEHHOTO
nrapa.
50/5 [TpOBOTHUKH B AIEKTPOCTATUYECKOM 1

I10JIC.




51/6 JIMDIEKTPUKHU B SJIEKTPOCTATHYECCKOM 1
noste. Ilonsipusanus U IIEKTPUKOB.

52/7 [TorenunanbHas 3Heprus 3apsokeHHoro | 1
Tea B OAHOPOIHOM
AIIEKTPOCTATUYECKOM II0JIE.

53/8 [ToTeHIIMaN 3IEKTPOCTATHIECKOTO 1
10151, Pa3HOCTh MOTEHIIHAIOB

54/9 CBs13b MEXTy HAITPSHKEHHOCTHIO 1
AIIEKTPOCTATUYECKOTO MO U
HaNpsDKeHUEM. DKBUIIOTEHIMAIbHBIE
IOBEPXHOCTH.

55/10 | DiekTpOeMKOCTh. EquHHIIb! 1
anekTpoeMKocTd. KoHnaeHcaTtopsl.

DHeprus 3apsKEHHOr0 KOHIEHCATOPA.

56/11 | KoutposbHas padoTta Ne 3 1

«ONEeKTPOCTATUKAY.
3aKOHBI MOCTOSTHHOTO TOKA (6 4.)

57/1 DJIEKTPUUYECKUI TOK. Y CIIOBUS, 1 Hemonctpanus «HccnenoBanue
HEOOXOIMMBIE JIJISl €TO CYIECTBOBAHMSL. 3aBHCUMOCTH CHJIBI TOKA B
3akon OMa A1 yyacTKa [enH. MIPOBOJAHUKE OT HAMPSIKECHUS:
CormnpoTHuBICHHE. JATYMK TOKA, JaTYUK

HANPSDKEHUs, Pe3UCTOD,
peocTar, HICTOYHUK UTaHUS,
KOMIUIEKT MPOBOJIOB, KJIIOY

58/2 DJIeKTpUIECKUE TICTIH. 1
[TocnenoBarenbHOE U apajienbHOE
COCJIMHEHHUE MPOBOJIHUKOB.

59/3 JlaGopatopHas pabota Ne 4 «M3yuenue |1 JlaTuuk ToKa, NaT4uK
MIOCJIEIOBATEIBHOTO U TApAIIIIETEHOTO HATPSOKCHUS, aMIIEPMETP
COEZIMHEHUS TIPOBOJHUKOBY. JBBIXIIPEIeIbHBIN, BOIETMETP

JIBYXIIPEIEIbHBIN, PE3UCTOP,
MCTOYHUK MTUTAHUS, KOMITJIEKT
IIPOBOJIOB, KITFOY

60/4 Pabora 1 MOIIHOCTH ITOCTOSSHHOTO 1 JlaTyuk TOKa, JaTUHK
Toka. dpoHTanpHas nabopaTopHas HANPSDKEHUS, aMIIepMETP
pabota «M3mepenue paboTsl 1 JBYXIIpEIEIbHBIN, BOJILTMETP
MOITHOCTH 3JIEKTPHUYECKOTO TOKA» JBYXIIPEACTbHBIN, JTAMIIOYKA,

MCTOYHHK MTUTAHUS, KOMITJICKT
IIPOBOJIOB, KITIOY

61/5 DneKkTpoABMXKYyIIas cuiia. 3akoH Oma 1
U1 IIOJIHOHU LISIIH.

62/6 KonrponsHas pabora Ne 4 «3akon Oma | 1
JUTSI TIOJTHOM IIeTIH»

DNEeKTPUUECKUH TOK B pa3IMYHbIX cpeaax (S 4.)

63/1 DnexTpuydeckas MpoBOAUMOCTh 1

Pa3IMYHBIX BEIIECTB. DIIEKTPUUECKUI
TOK B ITOJIyTIPOBOIHUKAX.
DnexTpuyeckas MpoBOAUMOCTh
MOJTYTIPOBOTHUKOB TP HATTHYUHU
npuMecei

64/2 DNEKTPUUECKUH TOK Yepe3 KOHTAKT 1

MOJIYIIPOBOIHUKOB P-, N-TUIIOB.




65/3 [TomynIpOBOTHUKOBBINA THO. 1
Tpansucrop.
66/4 DJIEKTPUICCKUN TOK B )KUIKOCTSX. 1
3akoH QJICKTPOJIn3a.
67/5 | DnexTpuyeckuii TOK B ra3zax. 1
68/1 [TpomexyTodHas aTTecTarus 1
Yy4yeOHo- MeToau4YeCcKoOe odecreyeHue

1. ®uanka. OnopHble KOHCMEKThI 1 pasdHOypoBHeBbIe 3gaaHus. 10 knacc. / E.A.MapoH. — Cl16.:
OO0 «BukTopus nrtocy, 2014. — 96 c.

2. Poivkesunu. A.l. duanka. 3ggaqHuk. 10 — 11 knacekl: nocodbue ansa obLleobpasoBareribHbIX
yupexaeHmn / A.T.Peivkesnu. — 17-e nag,, crepeotumn. — M.: [Jpodm, 2013. — 188, [4] c.: nn. —
(BapauHukn «dpodwni»).

3. Poimkesuu. A.lN. duanka. 3aga4Huk 10 — 11 knacekl: nocobue asis obLeodbpasoBareibHbIX
yupexaeHnin/ A.MN.Poivkeany. — 18-e nag,, crepeotnnHoe M. [poda 2014 — 188c.

4. Msxumes I'.5., ByxoBues b.b., Corckuit H.H. ®u3uka 10 k1. M.: IIpocsemienune, 2021 T.

M aTepuanbHO-TeXHUYECK oe obecrneveHmne:
1. HoyTtbyk

2. Mbiwb

3. MynbTMMeOMnHbIN NPOEKTOP

4. OkpaH

LindypoBbie oopasoBaTefibHbIe PECYPChI:

1. Iudposas nabopaTopus neHTpa «Touka poctay

2. ®wuamka 10 knacc. AnekTPoHHOE NpusioxeHne K y4ebHuky IM.A.Mskuwesa, b.5.byxoBLesa,
H.H.Cortckoro.




