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[HosicHuTeIbHAS 3alIUCKA

[IporpaMmMa  cocrtaBieHa B COOTBETCTBUM ¢  TpeOoBaHusiMu  DenepanbHOTO
roCyIapCTBEHHOrO0 00pa30BaTeNbHOIO CTaHAApTa BTOPOTO TMOKOJEHHS OCHOBHOTO OOIIEro
00pa3oBaHus MO PHU3NKE

o [Ipukaza MunuctepcTBa oOpazoBanust U Hayku Poccuiickoit ®enepammu: «O0
YTBEpKACHUM W BBEICHUM B JeiicTBHe (heepaibHOro TIoCyIapCTBEHHOIO
00pa30BaTeNBLHOTO CTaHIAPTa OCHOBHOTO 00mIero oopaszoBanus» ot 17.05.2012
rona Ne413. C uzmeHeHUssMH U ontosiHeHUsIMU oT 29.12.2014 rona, 31 nexaOps
2015 rona, 24 centabps, 11 nexadbps 2020 roga.

Pabouas mporpaMma COCTaBJ€Ha Ha OCHOBE aBTOPCKOHW MIPOrpaMMbl  aBTOPOB
B.C.Janromenkos, O.B. Kopurynosa s 10-11 kinaccoB o0uieo0pa3oBaTenbHbIX YUPEKIACHUM,
M.: IIpoceemienue, 2012.

Pa3zpaborannas pabouas mporpamma peanusyercs mo yueOnuky: Mskumes [.5., ByxoBues
b.b., Corckuit H.H. ®wusuka, 10 knacc. YueOHuk 11 o0mieoOpa3oBaTebHBIX OpraHU3aIuid, —
M: IlpocBemienue, 2021, paccunranHas Ha 68 yacoB B roj (2 yaca B HEJEJII0) U HAIlpaBJIeHA Ha
0a30BbIl (001I€00pa30BaTENbHBII) YPOBEHb H3yUCHUS IIPEIMETA.

LlenTpbl 00pa3oBaHMs €CTECTBEHHO- HAYYHOU HampaBlieHHOCTU «Touka pocTay co3/1aHbl ¢
ENBI0 PA3BUTHA y 00yUAIOMIMXCS €CTECTBEHHO- HAYYHOM, MaTeMaTHIECKO, MHPOPMALIMOHHOM
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO M KPEaTUBHOTO MBILIUICHHUS, COBEPIIIEHCTBOBAHUS
€CTECTBEHHO- HAYYHOM HalpaBJICHHOCTH, a TAK)Ke JJIsl IPAKTUUECKON OTpabOTKH y4eOHOTo
MaTepuaia rno yuyeOHosm npeameram «Dusmkay, « Xumusy, «buomgorus»

ean u 3apaum:

e Peanuzanuisi OCHOBHBIX OOIIE00pa30BaTEIbHBIX MPOTPaMM IO Y4EOHBIM MpeaMeTam
€CTECTBEHHO-HAyYHOM HANpaBICHHOCTH, B TOM YHCIE€ B paMKax BHEYPOUYHOU
JeSITeIbHOCTH 00yYarOIIXCsl.

e Pa3paboTka u peanu3zainys pa3HOYPOBHEBBIX JOMOJHUTEIBHBIX 00IIE00pa3oBaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAyYHOW HANpaBI€HHOCTH, a TaKXe HHBIX MPOrpaMM, B TOM
YHCclie B KAaHUKYJSIPHBIN MTEPHO/.

e BopneueHue yyamuxcs U Mearornyeckux pabOTHUKOB B IPOEKTHYIO ESITEIbHOCTb.

e [loBbllieHne MpodeccnoHaIbHOTO MacTepCTBa MEIarori4eckux pabOTHHKOB ILIEHTpA,
peaIn3yIoLX OCHOBHBIE U IONIOJHUTENbHBIE 00111e00pa30BaTeIbHbIE TPOrPAMMBI.

e Co3nanue neHrpa «Touka pocra» mpennojaraeT OCHallleHHe o00I1eo0pa3oBaTeIbHON
opraHu3zanuu 00opy10BaHreM UPPOBOI T1a6OPaTOPHH.

IInanupyemMble pe3yJibTaThbl OCBOCHHS Yy4e0OHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3YJabTaThl
JIMYHOCTHBIMU pe3yJibTaTaMu U3YyUCHUS IPEAMCTA «Du3nka» ABIAIOTCS CJICOAYOINC YMCHUA:

® 0CO3HaBaThb E€IMHCTBO W NEJIOCTHOCTh OKPYXKAIOIIETO0 MHpA, BO3MOXHOCTH €0
MO3HABAEMOCTH M OOBSICHUIMOCTH Ha OCHOBE JOCTHXEHHUI Hayku. [locTeneHHO BBICTpauBaTh
COOCTBEHHOE IIEIOCTHOE MHPOBO33pPEHUE!

e BBIpabaTHIBATH CBOM COOCTBEHHBIE OTBETHI HAa OCHOBHBIE JKU3HEHHBIE BOIPOCHI, KOTOpHIC
CTaBUT JIMYHBIN >KN3HEHHBIH OITBIT;

® VUUTBCS MNPU3HABATh NPOTUBOPEUYMBOCTb M HE3ABEPLIEHHOCTh CBOMX B3IVISIOB HA MHP,
BO3MOKHOCTE UX H3MEHEHUS

®  YUHUTHCS MCTONB30BATH CBOM B3IJIAABI HA MHD IS OOBSCHEHUS PA3IMYHBIX CHTYAI[MH, PEIICHHS
BO3HUKAIOMINUX MPOOJIEM 1 U3BICYCHUS )KU3HEHHBIX YPOKOB;

® OCO3HaBaTh CBOM MHTEPECHI, HAXOAUTh M H3ydaTh B Y4YEOHHMKAX IO pPa3HBIM MpeaMeTaM
MaTepual, UMEIOUIN OTHOIIEHHE K CBOMM MHTepecaM. Mcmonb30BaTh CBOM MHTEPECHI IS



BHIOOpPa MHAMBHAYaJIbHOM 00pa30BaTENbHOM TpPAeKTOPHM, MOTEHIMANbHOH Oymymieit
npodeccun ¥ COOTBETCTBYIOIIETO MPOPHUIBLHOTO 00pa30BaHuUs;

NpUOOPETaTh OMBIT YYaCTHS B AENAX, MPUHOCSIIUX IONB3Y JIHOISAM;

OLICHMBATh JKU3HEHHBIE CUTYallMM C TOYKH 3pEHHs Oe30macHoro obpasa KHU3HH H
COXpaHEHMS  3[0pOBbS.  YUHMTBCS  BBIOMpPAaTh  CTHIb  TOBEJCHMS,  HPHBBIUKH,
obecnieunBaronye 0e30mMacHbIil 00pa3 KU3HU M COXPAHEHHE CBOETO 310POBbS, a TAKXKE
ONU3KUX JIIOZICH M OKPYXKAIOIINX;

OLICHUBATh HKOJOTHYECKUI PUCK B3aMMOOTHOLICHHI 4enoBeka M mpupoipl. dopmupoBath
9KOJIOTHYECKOE MBIIIICHAE: YMEHHE OLEHUBATH CBOIO JIEATENBHOCTh M TOCTYNKH IPYTHX
JIOJIEH C TOYKHU 3PEHHUs COXPAHEHUS OKPYXKAIOIIEH CpEelbl.

MeTanpeaMeTHbIe Pe3VJabTAThI

MertanpeaMeTHBIMU pe3yJibTaTaMy U3ydeHus npeameTa «duzukay spusercs hopmupoanue Y Y /1.

PeryasituBubie YV /|

CamocrosiTenbHO ~ OOHapyXuBaTh W (OPMyIHpPOBaTh MpoOJieMy B  KIACCHOW U
VHIUBHIYJIbHOW YUeOHO 1A TEIIbHOCTH.

BbiaBurate Bepcud pelieHds MPOOJIEMBI, OCO3HABATH KOHEUHBIH pe3ysbTar, BHIOMpATh W3
IPEUIOKESHHBIX CPEJICTB U MICKATh CAMOCTOSTEIIBHO CPEICTBA JOCTYKEHUS TICITH.

CoctaBnath (MHAUBUAYATLHO WM B TPYIIE) IUIaH PEIICHUS TPOOIEMBI.

Pabotass mo mpemioxKeHHOMY M (WJIM) CaMOCTOSTENBHO COCTABJICHHOMY IUIaHY, HCIIONb30BaTh
Hapsay C OCHOBHBIMH CpEICTBAMH W JIOTOJHHUTEIBHBIC: CIPABOYHYIO JIUTEPATypy,
buznIecKue MpuOOpPhI, KOMITBIOTED.

[[naHupoOBaTh CBOK MHIMBHAYAIBHYK) 00pa30BATENbHYIO TPACKTOPHIO.

PaGoTaThb 10 CaMOCTOSTENBHO COCTABICHHOMY TITaHy, CBEPSISICh C HUM U LIEITBIO 1A TeTbHOCTH,
UCIIPaBIISiS OMIMOKH, HCTIONB3YS CAMOCTOSATENBHO MOJOOpaHHbBIE CPEACTBA.

CaMocTOsATEeNbHO OCO3HABATh MPHUYMHBI CBOETO yCIieXa WM HeycleXa U HaXOAUTb CHOCOObI
BBIXO0/1a M3 CUTYAI[UH HeycIeXa.

YMeTh OIIeHHBaTh CTEMEHb YCIEIIHOCTH CBOEH HMHAMBUIYyalbHOH 00pa3oBaTenbHOM
JeATETbHOCTH.

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM Ka9eCTBaM M YepTaM XapakTepa («KaKOB s1»), OMPEIENATh
HATIPaBJICHHS CBOETO PA3BUTHUS (KKAKUM 5 XOUY CTaTh», «4TO MHE JJIsl TOTO HAJI0 CHIETAThy).

IHo3naBarenabubie YY /[

AHanu3upoBaTh, CpaBHUBATh, KIACCU(PULIUPOBATh U 0000IIaTh U3YYEHHBIE MOHSATHS.

Crpouth JOTMYHOE paccykIeHHE, BKIIOYAIONIEEe YCTAHOBJIEHHE MHPUUMHHO - CIIEACTBEHHBIX
CBSA3EH.

[IpencraBnsate WHMGOPMAINIO B BUJIE KOHCTIEKTOB, TAOJHII, CXeM, TpadHKOB.

[IpeoGpa3oBbiBaTh HHPOPMALKIO U3 OJHOTO BHJA B JAPYroil W BeIOMpaTh yI00HYIO aisceds
GopMy (ukcarmu u nmpeacTaBaeHUs HHGOPMALIIH.

HMcnonb30BaTh pa3iuyHble BHABI YTEHHs (M3ydaroliee, MpOCMOTPOBOE, O3HAKOMHUTEIHHOE,
MIOUCKOBOE), TPUEMBI CITyILIAHHS.

CamoMy co371aBaTh MCTOYHMKM HH(OpMALMM pAa3HOTO THMA M Ui DPasHbIX ayJaUTOpHIL,
coOMI0IaTh MpaBuiIa UHPOPMAITMOHHOM 0€30TTaCHOCTH.

VYMeTh HCTONb30BaTh KOMIIBIOTEPHbIE U KOMMYHHMKAIMOHHBIE TEXHOJNOTHH KaK MHCTPYMEHT IS
JOCTH>KEHUS CBOUX LIEJIEH.

VMeTh BHIOMpATh a/IeKBaTHBIE 3a[aue TPOrpaMMHO-ITApaTHBIE CPECTBA M CEPBHUCHL

IIpeamernnie YY
[Ipu 00yueHun pusuke NeATEIbHOCTD, CBA3aHHAS C MPOBEICHUEM (PU3UUYECKOTO IKCIIEPUMEHTA,



OKa3BIBAETCsl KOMIUIEKCHOM. OHa BKIIIOYAET B ce0s pAx OTAIOB: INIAHUPOBAHUE, MOACIIUPOBAHUC,

BBIJIBIDKEHHE TUTIOTE3, HAOII0IeHHE, 10100 MPHUOOPOB U MOCTPOCHUE YCTAHOBOK, U3MEPEHHE,

npecTaBlIeHne U 0000IIeHHe pe3ynbTaToB. [JIsl 0CBOCHHS YKa3aHHBIX ATATIOB MIPUMEHSIETCS

SKCHEPUMEHTAIBHBIN METO/ U3yYeHHs (PU3NUECKUX SBJICHUI M MPOIECCOB.

Pemenne 3xcnepuMeHTANBHBIX 32124 (OPMHUPYET Y yYaluxcsl caeIylonue YMeHHUs:

TPOBOJUTH HAOMIOCHUS U ONHUCHIBATD UX;

3a7aBaTh BOIPOCHl U HAXOMUTh OTBEThl HAa HUX OINBITHBIM HYTEM, T. €. IUIAHUPOBAThH
BBIITOJIHEHUE IPOCTEHUINX OIBITOB;

NPOBOJUTH MPSMbIE U3MEPEHHUs TIPH MOMOIIM HauOoNee YacTo UCIONb3yeMbIX MPUOOpOB;
TPEJCTaBIATh PE3yIbTaThl U3MEPEHHI B BU/IE TAOMHIL;

JeaTh BbIBOJIbI HA OCHOBE HAOJIOACHMIL;

HaXOJUTh NPOCTEHIINE 3aKOHOMEPHOCTH B NPOTEKAHHUHU SIBIICHUN M OCO3HAHHO MCIIONB30BaTh UX B
TIOBCE/IHEBHOM KU3HM, COOMIO/Aas pasyMHble NpaBWJIa TEXHUKM 0€30MacHOCTH U MPOTHO3UPYS
NIOCJIEICTBUS HENIPaBUJIbHBIX JEHCTBUI.

B npouecce 3xcnepuMeHTAIBLHOIO0 HCCIe0BAHNS (PU3UYECKHUX SIBJIEHUI (MPOLeccoB) U
000011IeHUS TIOJTYYeHHBIX Pe3yJIbTATOB YUalluecs: J0/KHbI HAYYUThHCS:

yCTaHaBIMBATh (DYHKIMOHAJIBHYIO CBSI3b M B3aMMO3aBUCHUMOCTDb SIBJIECHUH (IIPOLIECCOB);
MOJIeTIMPOBATh SABJIEHUS (TPOLIECCHI);

BBIJIBUTATh T'MIOTE3bl, SKCIIEPUMEHTAIbHO IPOBEPATh UX U MHTEPHPETUPOBATH MOJYYEHHbBIE
pe3yibTaThl;

U3y4ath (PU3MUECKUE 3aKOHBI M TEOPHH, YCTAHABINBATH MPAHUII UX HPUMEHUMOCTH.

KommyHnukatususie YY /|

OrtcranBas CBOIO TOYKY 3pPEHHs, IPUBOIUTH ApTYMEHTHI U TIOATBEPKIATh UX (PaKTaMU.

VMeTh B JMCKYCCHU BBIIBUTATh KOHTPApTyMEHTHI, TepedpazrpoBaTh CBOIO MBICIb (BlaJeHHE
MEXaHI3MOM SKBUBAJICHTHBIX 3aMEH).

VYUTBCS KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, YMETh MpPU3HABaTh ONIMOOYHOCTH CBOETO
MHEHUS U €r0 KOPPEKTHUPOBATb.

PaznnyaTe B mMUCHMEHHOI M YCTHOH peun MHEHHE (TOUKY 3peHHs), JOKa3aTenbCcTBa (apryMEHTHI,
(aKThI), TUTIOTE3bI, AKCHOMBI, TEOPHUH.

VMeTh B3MISHYTP HA CUTYallMI0 C HHOW TO3MIMM U  JOTOBAPUBATBCA C  JIHOJBMH,
IPUIEPKUBAKOIINXCSI UHBIX TOYEK 3PEHHUS.

Hpe}]MeTHbIe PeE3yJbTaThI

BoInVCKHUK HAYVUHTCS .

JIEMOHCTPUPOBaTh Ha MpHUMEpax pojb U MecTO (U3UKH B (OPMUPOBAHUHM COBPEMEHHOM
HAY4YHOW KapTUHBI MUPA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U TEXHOJIOTHil, B IPAKTHYECKOMN
eI TEIILHOCTH JTIOJICH;

JIEMOHCTPUPOBATh Ha MPUMEpax B3aUMOCBS3b MEXIY (PU3MKOH W JPYTMMHU €CTECTBEHHBIMHU
HayKamH;

HCIO0MIB30BaTh HH(POPMALMIO (PH3UYECKOTO COZIepkKAHUS TIPU PEIIeHNH Y4eOHBIX, NPAKTUUECKHX,

HPOEKTHBIX U UCCIIEA0BATENBCKUX 3a]1a4, HHTETpUpysl MHPOPMAIIUIO U3 Pa3IMIHBIX HCTOYHUKOB U
KPUTUYECKH €€ OLIEHUBAS,;

NPOBOJUTH TpPSMbie M  KOCBEHHBIE W3MEHEHHMS (U3MUECKMX BEJMYUH, BBIOWpas
U3MEpUTETbHBIE TIPUOOPBI C YIETOM HEOOXOAUMON TOYHOCTH U3MEPEHH, TIIAHUPOBATh X0
U3MEpEHUH, TMOMyYaTh 3HAYCHUE M3MEpSeMOW BEIMYMHBI M OLEHHBATH OTHOCUTEIBHYIO
HOTPEIIHOCTH MO 33AaHHBIM GOopMyIIaM;

MPOBOJINTH HCCIEJIOBAHHS 3aBUCHMOCTEH MEXIy (U3UUECKUMU BEIMYMHAME: IPOBOJUTH



M3MEPEHUS U ONPE/IeISITh Ha OCHOBE MCCIIEA0BAHUS 3HAYEHHE TAPAMETPOB, XapaKTEPU3YIOIINX
JAHHYI0 3aBHCHUMOCTb MEXIYy BEJIMYMHAMH, W JeNaTh BbIBOJ C YYETOM HOTPEHIHOCTH
HM3MEPEHHUI;

permarh KauecTBEHHbIC 33/1a4H (B TOM YUCIIE M MEXIPEAMETHOTO XapaKTepa): UCIONb3ysl MOJIETIH,
(u3nUecKre BETMYMHBI U 3aKOHBI, BBICTPAUBATH JIOTMYECKH BEPHYIO IEMOYKY OOBSCHEHUS
(mokazaTenbCTBa) MPEIOKEHHOTO B 33/1a4€ Iporiecca (SBICHUs);

pemarb pacy€THBC 3a[aud C SBHO 3aJaHHON (DM3MYECKOW MOJIENbIO: HAXOAUTH (H3MUYECKHe
BEJIMYMHBI M 3aKOHBI, HEOOXOAMMBIE M JOCTATOYHbIC Ui €€ pelIeHHs, MPOBOJUTH PACUEThl U
NPOBEPATH MOTYYCHHBIN Pe3ybTaT;

UCIONIb30BaTh MH(POPMAIMIO W TPUMEHSTh 3HAHUS O NPHHIMIAX PabOTHl M OCHOBHBIX
XapaKTepUCTUKAX HM3YUYCHHBIX MAlIWH, MPUOOPOB M JPYIUX TEXHUYECKUX YCTPOMCTB s
pelIeHNs MPaKTUUECKHX, yueOHO-UCCIeJOBATEILCKUX 1 TPOSKTHBIX 33/1a4;

BLINYVCKHHK MOJYYUT BO3MOKHOCTh HAYYHTLCS:

HOHUMAaTh ¥ OOBACHATH LENOCTHOCTh (PU3UUECKOW TEOPUM, pa3IuyaTh TIpaHULBl €&
IPUMEHUMOCTH ¥ MECTO B PRy ApYTruX (PU3UUECKUX TEOPUH;

BJIaJICTh HpI/IéMaMI/I NOCTPOCHUA TCOPETUICCKUX NOKA3ATCILCTB IPOTCKAHUA (I)I/ISI/I‘ICCKI/IX SIBJICHUH
Y IIPOLIECCOB HA OCHOBE NOJIyYEHHBIX TEOPETUUECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

BBIJIBUIaTh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJIATAIOIIMX 3aKOHOB;

CaMOCTOATECJIbHO IIAHUPOBATH U MPOBOAUTH (I)I/ISI/I‘{CCKI/IG SKCIICPUMCHTHI;

XapaKTepu30BaTh I7100aibHBIE MPOOJIEMBbI, CTOSLIME MEpel YeNOBEYECTBOM: IHEPreTHUECKUe,
ChIPbEBBIE, FKOJIOTUUECKUE, — U POJIb (PU3UKHU B PEILIEHUH ITUX IPOOIIeM;

pemars MpPaKTUKO-OPHEHTHPOBAHHBIE KAYECTBEHHBIE M pPAcUETHBIC (HU3MUECKUE 3aauu C
BBIOOPOM (PU3UUECKON MOJIENH, UCIIONbB3Ysl HECKOIbKO (DM3MYECKHX 3aKOHOB WU (opmyd,
CBS3BIBAIOLIMX M3BECTHBIE (PU3NUYECKHE BEINUUHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3€EH;
OODBACHATH NPUHLMIBI Pa0OTHl U XapaKTEPUCTUKK U3YYEHHBIX MAIINH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB;

HCTIONb30BaTh HHPOPMALHMIO (PU3MUECKOTO COJEpPIKAHUS MPH PEIIEHUH Y4eOHBIX, NPaKTHUECKUX,
NPOEKTHBIX M MCCJIENOBATENbCKUX 3aJad, MHTErpHpys HUH(GOpPMAILMIO M3 Pa3IUYHBIX
UCTOYHHMKOB U KPUTUYECKH €€ OLICHUBAS;

pasnuyath M yMeTh HCHOJb30BaTh B y4YEOHO-MCCIEAOBATENbCKOM JESATEIbHOCTH METO/BI
HAyyHOTO TO3HaHUsS (HaOJIOJEHUE, ONMCaHUE, W3MEPEHHE, OSKCIIEPUMEHT, BBIABHKEHHE
TUIOTE3bl, MOJICTUPOBAHKUE U JIp.) U (POPMBI HAYYHOTO MO3HAHUA ((aKThl, 3aKOHBI, TEOPHH),
JEMOHCTpUpPYs Ha  IpUMepax MX PpOIb M MECTO B  HAayyHOM  II03HAHUU;



Cozaep:kanne kypca dusuku 10 xjaace
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BxoaHasi KOHTPOJILHAs padoTa

MEXAHHUKA
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OcCHOBHBIE
0COOEHHOCTHU
(hbU3UIECKOTO
METO/1a
HCCIEI0BaHUS

®du3ukKa 1 Io3HaHue MHpa. Yto Takoe MEXaHUKA.

OCHOBBI
KAHEMATUKU

JBrm>xenue Touku tena. [lomoxkeHne B IpOCTPAHCTBE.
CriocoObl onrcanus ABmkeHus1. CucreMa OTcUeTa.
[Tepemenienue. CKOpOCTh paBHOMEPHOTO
MPSMOJIMHEHOTO JBH)KEHUS. Y paBHEHUE PABHOMEPHOTO
MPSAMOJIMHENHOTO JBH>KEHUSI TOUYKH. MTHOBEHHAs
ckopocTb. CroxkeHue ckopocte. Y ckopeHue. J[Buxenue
C ITIOCTOSIHHBIM YCKOpeHueM. Enunniia yckopeHus.
CKOpOCTh IPHU ABUKEHUH C IIOCTOSSHHBIM YCKOPEHUEM.
YpaBHEHHE IBUKEHUS C IOCTOSTHHBIM YCKOPEHUEM.
PaBHOMEpHOE ABMKEHUE TOUKH MO OKPYKHOCTH.

OCHOBBI
IIUHAMUKHA

MarepuanbHas Touka. [lepBriii 3axon HproTona. Cuia.
Btopoii 3akon Hetotona. Macca. Tpetuii 3aKoH
Hprorona. Enununiiel macceel u cuibl. [lonstue o cucreme
eauHul. Cuibl B npupojie. CUitbl BCEMUPHOTO
TATOTEHUS. 3aKOH BCEMUPHOTO TsroTenus. [lepBas
KOCMHYECKasi CKOpocTh. CHila TSKECTH U BEC.
HesecomocTts. Jledopmaiiuist 1 CHIIBI yIIPYTOCTH. 3aKOH
I'yka. Cunbl TpeHusi. Cuiibl TpEHUS MEKITY
CONPUKACAOIIMMUCS MOBEPXHOCTSIMHU TBEPABIX TEN.
Cuiibl CONPOTUBIIEHUS MIPH IBUKEHUH TBEPABIX TET B
JKUJIKOCTSIX W ra3ax.

Jlabopamopuasa paboma «13yuenve NBUKEHUS Tea 1O
OKPYKHOCTH O] AEHCTBUEM CHJI YIPYTOCTHU U TSHKECTH»

3aKOHEBI
COXPaHCHHUS B
MEXaHUKE

Nmnynbc matepuanbHOl ToukH. pyras ¢popmynupoBka
BTOpOT0 3akoHa HbhloTOHA. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTrBHOE BHKEHUE. Y CIIEXH B OCBOCHUH
KOCMHUYECKOro IpocTpancTBa. Pabora cuiibl. MOIIHOCTD.
OHeprus. Kunetndeckast JHEprus U €€ U3MEHEHHUE.
Pa6ora cuibl TsxkecTu. Pabota cuibl yripyroctu.
IToreHnnanbHast SHEprys. 3aKOH COXPAaHEHUs SHEPTUU B
MEXaHUKe. Y MEHBIIICHHE MEXaHUUECKOW SHEPTUH
CUCTEMBI IIOJ] AEUCTBUEM CUJI TPEHUS.

Jlabopamopnan padoma «/I3y4eHne 3aK0Ha COXpAHEHUS
MEXAHUUYECKON JHEPTUNY.

Cratuka

PaBHoBecue Ten. IlepBoe yciioBue paBHOBECHUSI TBEPIOTO
Tena. MoMmeHT cuiibl. BTopoe ycnoBue paBHOBeCHUs
TBEP/OrO Tela.

Konumponvnaa paboma «MexaHuka

MOJIEKYJIAPHAS ®U3UKA. TEIIJIOBBIE SAIBJIEHUSA

19

OCHOBBI

OCHOBHBIC TTOJI0KEHHS MOHCKy.IISIpHO-KI/IHCTI/I‘-ICCKOI‘/’I

19




MOJIEKYIAPHO-
KUHETUYECKOU
TEOPUH

teopun. Pazmepsl monekyn. Macca MOJIeKyiI.
KomnuectBo BemectBa. bpoyHoBckoe nBuxenne. CUITbl
B3auMoJieiicTBUA MoJieKyJ. CTpoeHue ra3000pa3HbIX,
JKUJKHUX U TBEPABIX Tell. MineanbHblil ra3 B MOJIEKYJISIPHO-
KMHETH4YecKol Teopun. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH Ta30B.
Temnepatypa. TennoBoe paBHoBecue. OnpezneneHue
TeMreparypbl. AGcooTHas TemnepaTtypa. Temmneparypa
- Mepa CpeIHEW KHHETUYECKON YHEPTUU MOJIEKYIL.
N3mepenne ckopocTeit MOJIEKyJ ra3a. Y paBHEHUE
COCTOSIHMS UACAIBHOIO rasa. ['a30Bble 3aKOHBI.
Haceliennsiit nap. 3aBUCUMOCTD J1aBJICHUS
HACBILIEHHOI0 I1apa oT TeMiieparypsl. Kunenue.
BnaxuocTs Bo3yxa u ee usmepenue. CTpoeHue u
CBOWCTBA KPUCTAIUIMYECKUX U aMOP(HBIX TEJ.
Buytpennss sueprusi. Pabota B TepmoiuHamMukKe.
KonngecTtBo TemtoTsl. [1epBbIi 3aKOH TEPMOAVMHAMUKH.
[TpumeHeHre nepBoro 3aK0Ha TEPMOAMHAMUKH K
pa3iIuyYHbIM nporeccaM. HeoGpaTuMocTh npoiieccoB B
npupoje. IIpuHIuUIbl 1eHCTBHS TEIUIOBBIX JIBUTaTEICH.
KIIJI TennoBbIX ABUTATEIICH.

Jlabopamopuasa paboma «OnbITHAS IPOBEPKA 3aKOHA
I'eni-JIroccaka»

Konmponvnaa paboma «OcHOBbI TEPMOANHAMHKHN

IJIEKTPOJANHAMUKA

22

SJIGKTpOCTaTI/IKa

DJNEKTPUUYECKUN 3apsil U DJIIEMEHTapHbIE YaCTUILbl. 3aKOH
COXpaHEHHUsI AIEKTPUUYECKOTo 3apsiia. OCHOBHOM 3aKOH
AJIEKTPOCTATUKH - 3aKOH Kynona. Eqununa
AIIEKTPUYECKOTO 3aps/ia. DIEKTPUUECKOE MOJIE.
HanpspxkeHHOCTD 2nekTpuyeckoro nosst. [IpuHnun
cynepno3uiuu nosuei. CuaoBble JIMHUU JIEKTPUUIECKOTO
noJisl. HanpsikeHHOCTB 1OJIs 3apsKEHHOTo 11apa.
IIpOoBOTHHUKY B JIEKTPOCTATUYECKOM IIOJIE.
JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM IOJIE.
[Tonspuzanus ausnexkTpukoB. [loTeHIManbHas SHEPTUs
3apsHKEHHOIO TEJIa B OTHOPOJHOM 3JIEKTPOCTaTUYECKOM
noste. [loTeHnman 3;1eKTpoCcTaTHYECKOTO 0JIsA, Pa3HOCTh
noTeHNHanoB. CBA3b MEXy HAIIPSKEHHOCTBIO
AIEKTPOCTATHYECKOTO MOJS U HAIPSHKEHUEM.
OKBUIOTEHIUAJIBHBIE IOBEPXHOCTH. DIIEKTPOEMKOCTD.
Enununel anexrpoemkoctu. Konaencatopel. OHeprus
3apsHKEHHOT0 KOH/IEHCATopa.

Koumponvnasa padooma «QneKTPOCTATHKAY.

11

3aKOHEI
OCTOSSHHOTO
TOKa

DNEKTPUUECKU TOK. Y CJIOBHSI, HEOOXOTUMBIE IS €r0
cymiecTBoBaHuA. 3akoH OMa JIsl y4acTKa Lemu.
ConpoTuBieHue. DNEKTPUUECKUE LETH.
[TocnenoBarensHOE M MapaICIbHOE COSTMHEHUE
MPOBOAHHUKOB. PaboTa 1 MOIITHOCT MOCTOSIHHOTO TOKA.
DnekTpoABMKYyIIas cuiia. 3akoH OMa Jy1sl TOJTHOM 1EMH.
Jlabopamopuasa paboma «13yuenue
MOCJIEIOBATEIHLHOTO U TAPATIJIEIBHOTO COSTUHEHUS
MIPOBOJIHUKOB.




Konumponsnas paboma «3akon Oma ajs1 noJIHOM

Henu»
10 | DnexTpuyeckuil | DIEKTpUUECKask IPOBOJUMOCTD PA3IMYHBIX BEIIECTB. )
TOK B pa3IM4YHbIX | DJIEKTPUUYECKHH TOK B ITOJYIPOBOIHUKAX.
cpenax DneKTpuyueckas MpoBOAUMOCTh IOJIYIIPOBOJHUKOB IpU

HaAJIMYMU pUMECEr. DIIEKTPUUECKUN TOK Yepe3 KOHTAKT
MOJYIPOBOJIHUKOB p-, N-TUNIOB. [101ynpOBOIHUKOBBIN
nuoj. TpaH3ucTop. DNEKTPUUECKUN TOK B )KUIKOCTSX.
3aKOoH AMIEeKTposn3a. DJIEKTPUUECKUM TOK B ra3ax.

IIpome:kyTOUHAas aTTeCTANMS

NTOI'O

68

Kane}mapno-TeMaaneckoe IJIAHUPOBAHUE 1O (]msmce 10 xaacce

Ne Tema Hara Hcnonws3oBanue
ITo [To | oO6opyaoBaHMS IEHTpA
wiady | ¢a | €CTECTBEHHO-HAYYHOH U
KTy | TEXHOJIOIHYECKOH
HarpaBieHHocTe«Touka
pocTa»

1/1 BxonHas koHTpobHAS paboTa 1 1.09

MEXAHUMKA (25 4.)
OcHoBHBIE 0cO0EHHOCTH (pr3myeckoro Meronaa uccuemoBanus (1 4.)

2/1 dusnka u no3Hanue mupa. Uto takoe 1 3.09
MeXaHHUKa.

OcHoBbI KHHEMATHKH (6 4.)

3/1 JBmxenne Touku tena. [lomoxxenue B 1 8.09
npoctpaHcTBe. CriocoObl onmMcaHus
nerxenna. Cucrema orcyera.

ITepemenienue

4/2 CKOpOCTh paBHOMEPHOTO 1 10.09
NPSIMOJINHEHHOTO IBUXKEHUS.

YpaBHEHHE PaBHOMEPHOTO
IPSIMOJINHEHHOTO IBUKEHHUS TOUKH.

5/3 MrHoBeHHast CKOpOCTh. CII0KEeHHE 1 15.09
CKOPOCTEH.

6/4 Yckopenue. J[BuxkeHue ¢ mocTostHHbIM | 1 17.09
yckopenneM. ExquHuIa yckopeHus.

715 CKopocTb IIpH JBUKEHHH C 1 22.09 HITatuB 1abopaToOpHBI,
MIOCTOSTHHBIM YCKOpPEHHEM. Y paBHEHUE MeXaHU4ecKasi CKaMbsi, OpyCOK
JIBMKEHUS C TOCTOSIHHBIM YCKOPEHHUEM. JIepEeBSHHBIHN, 3JIEKTPOHHBIN
®poHTanpHas JabopaTopHas padbora CEKYHJIOMED C JaTYMKaAMU,
«M3ydyeHue paBHOYCKOPEHHOTO MarHUTOYIIpaBIseMble
MPSIMOJIMHEHHOTO IBUKCHU S TepKOHOBBIC JATYHKH

CeKyHJoMepa

8/6 PaBHOMEpHOE IBHKEHUE TOUKH 110 1 24.09
OKPY>KHOCTH.

OcHoBbI AMHAMHUKH (8 4.)

9/1 MarepuanbHas Touka. [IepBrlii 3aK0H 1 29.09
Herorona. Cuna.

10/2 Bropoii 3akon HeroTona. Macca. 1 1.10




11/3

Tperuii 3akoH Herotona. Enuauist
macchl 1 cuiisl. IloHsTHe 0 cucreMe
€TUHUII.

6.10

12/4

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

8.10

13/5

IlepBas kocmuueckas ckopocTs. Cuna
TsDKECTH M Bec. HeBecomMoCTs.

13.10

14/6

Hedopmarust v CHITBI yIPYrOCTH. 3aKOH
I'yka.

15.10

15/7

Cunsl Tpenus. CUibl TPEHUS] MEKIY
COIPUKACAIOLIUMHUCS TOBEPXHOCTSIMU
TBEpAbIX Tel. CHUIIBI CONPOTUBICHUS
IIPH IBUYKEHUH TBEPIBIX TET B
KHUJIKOCTSIX ¥ ra3zax. OpoHTampHas
naboparopnas pabota «3ydyenue
JBYKEHUS TeJa MPU ACUCTBUH CHITBI
TPEHUSI

20.10

JepeBsiHHBII Opycok, Habop
IPY30B, MEXaHHYECKAsl CKaMbs,
JTAHAMOMETP

16/8

JlaboparopHas pabota Ne 1 «3yuenue
JBMDKCHUS TEJa 110 OKPY)KHOCTH 10T
JEUCTBUEM CHJI YIIPYTOCTHU U TSKECTU»

22.10

Becsl 251eKTpOHHBIE, IITATUB
1a00paTOPHBI ¢ JepxKaTenem,
JTUHAMOMETp, HUTb, JIEHTA
MepHas, JTUCT OyMaru, rpys.
DNEKTPOHHBIM CEKYHAOMED

3aK0OHBI COXpPAaHCHHA B MCXAHHKC

7 4.)

17/1

NMnynsc maTeprabHOW TOYKHU.
Hpyras ¢popMyInpoBKa BTOPOro 3aKOHa
HerotoHa. 3akoH coxpaHeHus
UMITyJIbCa

27.10

18/2

®poHTanpHas JabopaTopHas padbora
«HMccnenoBanue ynpyroro u
HEYNPYToro CTOJIKHOBEHHUS TEI.
PeakTuBHOE nBMKEHHE. Y CIIEXU B
OCBOECHUH KOCMHYECKOI0
MIPOCTPAHCTBA.

29.10

[unuHapsel MeTauIMYecKue
(aTFOMUHMEBBIH U CTAJIBHON),
HUTb, TUTACTUIINH, IITATUB
71a00paTOpPHBIH ¢ AepKaTenem,
JMHENKa

19/3

PabGora criibl. MOIIIHOCTS.

10.11

20/4

3Hepr1/151. Kunernueckas OHEPIuAa " €€
N3MCHCHUC.

12.11

21/5

PaGora cunel Tsxkectr. Pabora cribl
yrpyrocty. [ToTeHImanbHas YHeprusl.

17.11

22/6

3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe. Y MEHbIlIEHUE
MeXaHNIeCKOH OHEPIUU CUCTEMEI 110
JIeWiCTBUEM CUJI TPEHHUSI.

19.11

23/7

JlabopaTtopHas padota N2 «3yuenue
3aKOHA COXPAHEHUS MEXaHHUECKOMN
SHEPTUN.

2411

[Ipyxwuna xectkocThio 20 H/m,
rpy3 maccoit 100 r (2 mr.),
HITaTUB JJAOOPATOPHBIH C
JiepKareneM, JuHehka

Craruka (3 4.)

24/1

PasuoBecue Ten. Ilepsoe ycinosue
paBHOBECHSI TBEPJIOTO TENA.

26.11

25/2

MowmenT cuisl. Bropoe ycnosue
paBHOBECHsI TBEPJIOTO TeNA.

1.12




26/3

| Konrposbras pabora Ne 1 «Mexannkay | 1

| 3.12

MOJIEKYJISAPHASA ®U3UKA. TEIIVIOBBIE ABJIEHUSA (19 4.)

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH Teopuun (19 4.)

27/1 OcCHOBHBbIE MOJIOKEHUS MOJIEKYJIsspHO- | 1 8.12
KHUHETUYECKON Teopuu. Pazmepsl
MoJeKkyll. Macca moiiekyn. Konuuectso
BelIeCTBa
28/2 BbpoynoBckoe nemxenue. CHiibl 1 10.12
B3aMMOJICHCTBUS MOJIEKYIL.
29/3 CtpoeHue ra3000pa3HbIX, KUIKUX U 1 15.12
TBEPJBIX TEI.
30/4 WneanpHbIN ra3 B MOJICKYIISIPHO- 1 17.12
KHHETH4YecKoi Teopun. OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-
KUHETHYECKON TEOPUU ra30B
31/5 Temmnepatypa. TeroBoe paBHOBecCHE. 1 22.12
Ormpenenenue TeMIiepaTyphbl.
AGcomtoTHas Temneparypa.
Temmneparypa - Mepa cpeaHen
KHHETUYECKOM SHEPTUU MOJIEKYI
3216 W3MepeHune CKOpOCTei MOJIEKYJT ra3a 1 24.12
33/7 YpaBHEHUE COCTOAHUS UICATLHOTO 1
rasa.

34/8 I"a30BbBIE 3aKOHEL. 1 Hemonctpanus «M3meHeHne

JTABJICHHE Ta3a C U3MCHCHUEM
o0beMa Mpu MOCTOSTHHON
TEMIIEPATYPE»: NATIHK
naBieHus. JlaTuuk
TEMIIEPATYPHI, ITATHB, COCY/T
JUISL IEMOHCTPAIINH Ta30BBIX
3aKOHOB, HAcOC.
JemoHncTpanus «3menenue
JABJICHUS Ta3a C H3MCHCHHEM
TEMIEPATyPhl IPU TOCTOSTHHOM
o0BemeN:
JlaTuuk naBieHUs, JaTIYUK
TEMIIEPATYPHI, TATHB, COCY/T
JUTSL IEMOHCTPAIINH Ta30BBIX
3aKOHOB, JINHENKA, COCY]] C
BOJIOM, CIIUPTOBKA.
HemoHncTpanus «3menenne
o0BeMa raza ¢ I3MEHEHUEM
TEMIIEPATYPHI PU TIOCTOSTHHOM
JABJICHUN»: TaTYHK JaBIICHUS,
JATYNK TEMIIePaTyphl, TaTHB,
COCY JUTSl IEMOHCTpAITUI
ra3oBBIX 3aKOHOB, JIUHEHKA,
COCYJl C BOJIOM, CHUPTOBKA

35/9 JlaboparopHas pabota Ne 3 «OmbrtHas | 1 JlaTauk naBieHHS, JaTIUK

nposepka 3akoHa I'eii-JIroccakar»

TEMIIepaTyphbl, LITATUB, COCY/]L
JUTST IEMOHCTPAITNY Ta30BbIX
3aKOHOB. JIMHEMKa, cocy ¢




TEIUION BOJIOM, COCY/I C
XO0JIOAHOH BOOOU

36/10 | HacwlieHHsblit nap. 3aBUCUMOCTD 1 JlaTyuk TeMmepaTypel,
JIaBJICHHsI HACBILLIEHHOTO I1apa OT TEPMOMETP, MapJisl, COCYJ €
teMriepaTypbl. Kunienne. @poHranbHas BOJIOM
nabopaTopHas padora «M3mepenue
BJIQKHOCTH BO3JIyXa»

37/11 | BnaxkHOCTb BO3AyXa U €€ U3MEPEHUE 1

38/12 | CtpoeHue 1 CBOWCTBA 1
KPUCTAUINYECKUX U aMOP(HBIX Tell.

39/13 | BHyTpeHHSISI SHEPTHSL. 1 Hemonctpanus «3menenue

BHYTPEHHEH SHEpruu Tella npu
TPEHUH U yaape»: JaTdyuK
TeMIIepaTyphbl, IBE JOCKHU, JIBE
CBUHIIOBBIC TUTACTHHKH.
MOJIOTOK

40/14 | Pabota B TepMOMHAMUKE. 1

41/15 | Koau4uecTBO TEIIOTHI. 1

42/16 | IlepBblit 3aKOH TEPMOTUHAMHKH. 1
[IpumMeHeHMe IepBOro 3aKoHa
TEPMOJIMHAMUKH K Pa3THIHBIM
poleccam.

43/17 | HeoOpaTtumocTh mpoliieccoB B mpupone. | 1

44/18 | IIpuHIMITBI ACHCTBUS TEMJIOBBIX 1
neurareneit. KITJ{ TrerioBbix
JIBUTaTEJICH.

45/19 | KourposnbHas padota Ne 2 «OCHOBBI 1
TEPMOIMHAMUKU

IJIEKTPOANHAMMUKA (22 yaca)
Onekrpoctatuka (11 4.)

46/1 DneKTpUuecKui 3apsa U aneMeHTapHbie | 1
YaCTHUIIbl. 3aKOH COXPaHEHMS
AIIEKTPHUYECKOTO 3apsizia.

47/2 OCHOBHOH 3aKOH JIEKTPOCTAaTUKH - 1
3akoH Kynona. Enuanna
JIEKTPUUYECKOT0 3apsijia.

48/3 Onekrpudeckoe noine. Hanpsoxkennocts | 1
anekTprueckoro nois. [IpuHuun
CYNEPNO3UIUU TTOJIEN.

49/4 CuioBble TMHUY 3J€KTpUUecKoro moms. | 1
HanpsokeHHOCTB 1O 3apsKEHHOTO
apa.

50/5 [IpoBOHHKH B 3IEKTPOCTATHUECKOM 1
noJe.

51/6 JIM3IIEKTPUKHU B DJIEKTPOCTaTUYECKOM 1
niosie. [lonsipuzanys TU3IEKTPUKOB.

5217 [TorennuansHast sHeprus 3apspkeHHoro | 1
TeNa B OJJHOPOIHOM
JIEKTPOCTATUYECKOM TOJIE.

53/8 [ToTeHIMAaN 3JIEKTPOCTATHICCKOTO 1

I10JIA, Pa3HOCTh NOTCHIIMAJIOB




54/9 CBs13b MEXTy HAIPSDKEHHOCTHIO 1
AJIEKTPOCTATUYECKOTO TOJIS U
HaNpsDKCHUEM. DKBUTIOTCHIIMATbHBIC
MIOBEPXHOCTH.

55/10 | DnmexTpoeMKOCThb. EnuHuIIb! 1
aneKkTpoeMKocTh. KoHeHcaTopsbl.

DHeprust 3apsHKEeHHOr0 KOHISHCATopA.

56/11 | KoutpombsHas padora Ne 3 1

«DJIEKTPOCTATUKAY.
3aKOHBI MTOCTOSTHHOTO TOKa (6 4.)

57/1 DNEeKTPUUYECKH TOK. Y CIIoBUS, 1 HemoHnctpanus «ccnenoBanue
HEOOXOUMBIC JIJISl €T0 CYIIECTBOBAHMS. 3aBHCUMOCTH CHJIBI TOKA B
3axon OMa 11 yyacTKa LEnu. IIPOBOJHUKE OT HAIPSKEHUS»:
ComnpoTtuBieHue. JATYNK TOKA, TaTINK

HaIpsHKEHUs, pE3UCTOP,
peocTar, HICTOYHHUK TTUTaHUS,
KOMILJIEKT MPOBOIOB, KJIIOY

58/2 DJIEKTPUYECKUE TICTIH. 1
[TocnenoBarenbHOE U TapAIIIETBFHOE
COCJIMHEHUE MPOBOIHUKOB.

59/3 JlaboparopHas pabota Ne 4 «M3yuenue | 1 JlaTuuk TOKa, NaTIHK
MOCJICIOBATEIBHOTO M MAPaLICIIbHOTO HAIPSHKCHUS, aMIIEPMET]P
COEIMHEHUS TIPOBOIHUKOBY. JBBIXTIPEICTBHBIN, BOIIBTMETP

JBYXTIPEACIbHBIN, PE3UCTOD,
UCTOYHUK MUTAHUS, KOMIUIEKT
IIPOBOJIOB, KJTFOY

60/4 PaboTta 1 MOIITHOCTH TTOCTOSTHHOTO 1 JlaTuuk TOKa, NaTYHK
Toka. PpoHTaIbHAS TabopaTopHas HalnpsHKEHUs, aMIIepMeTp
pabota «3mepenune paboTsl U JBYXIIPEEIbHBIN, BOJIBTMETP
MOIITHOCTH 3JIEKTPHUUECKOTO TOKa» JBYXIIpEIEIbHBIH, TaMITOUKa,

WCTOYHHK MMUTAHUS, KOMITJICKT
IIPOBOJIOB, KIIHOY

61/5 DneKkTpoABMKYIas cuia. 3akon Oma 1
JIJIS TIOJIHOM IIEIIH.

62/6 KonTpomnpHas padora Ne 4 «3akon Oma | 1
JUIsL TIOJTHOM Lienu»

DNEeKTpUUYECKUH TOK B pa3IM4HbIX cpenax (S 4.)

63/1 OnexTpuueckas IpoBOANMOCTh 1
Pa3IMYHBIX BEHIECTB. DIIEKTPHUECKHI
TOK B ITOJIYTIPOBOJAHUKAX.

DnekTpruyeckasi MpoOBOANMOCTD
MOJTYTIPOBOIHUKOB NPH HATUYHH
npuMecen

64/2 | DeKTpUYECKHiA TOK Yepe3 KOHTAKT 1
MIOJIYITPOBOJIHUKOB p-, N-TUIIOB.

65/3 [TomympOBOHUKOBBIN AUOI. 1
Tpansucrop.

66/4 DNEKTPUUECKUAN TOK B KUIKOCTSIX. 1
3aKOH 2JIeKTPOJIN3a.

67/5 DJIeKTPUYECKUil TOK B Ta3ax. 1

68/1 IIpoMexyTouHas aTTecTanus 1
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