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1. IMosicHUTEIbHASA 3ANUCKA

Pabouas mporpamma kypca «/HXeHEpHBIH MpakTUKyM 1o ¢usuke» (mamee — [Iporpamma) mis 10-11
KJIaccOB pa3paboTaHa ¢ yuyéToM TpeOOBaHUHN U MOJIOKEHHH, N3T0KEHHBIX B CIETYIOLINX JOKYMEHTAX:

@enepanbubiii 3akoH or 29 gekabps 2012 r. No 273-®3 «O6 obpazoBanuum B Poccuiickoit
denepanuny;

[Ipukaz MunucrepctBa mnpocBemnieHus: Poccmiickoit ®eneparun ot 12.08.2022 Ne 732

«O BHeceHNH U3MEHEHUH B (eiepalibHbIi rOCyJapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPEIHETO
obmiero oOpa3oBaHmsl, yTBEPKICHHBIN MprKa3oM MuHUCTepcTBA 00pa3oBaHus U Hayku Poccuiickoit
Oenepauun ot 17 mas 2012 r. Ne 413» (manee — DI'OC COO);

DdenepanbHas 00pa3zoBaTeNbHAS MporpaMma cpeaHero obmiero ooOpasoBanus (yrB. [Ipukazom
Munnpocsenienust Poccuu ot 18 mast 2023 r. Ne 371) (nanee — @OII COO);

denepanpHas paboyasi mporpamma 1o yueoHomy npeamery «dusnkay (cpeanee odiiee oopa3oBaHue)
(manee — ®PII COO);

[Tpuka3z Munnpocsemenus Poccun Ne 119 ot 21.02.2024 «O BHeceHUM U3MEHEHUH B MPHIOKEHUS
Nel m Ne2 k mpukazy MunnpocBemenuss Poccum ot 21.09.2022 r. N 858 «O06 yrBepxkneHuu
(benepanbHOrO TepedHsi Y4eOHMKOB, JOMYHNICHHBIX K HMCIIOJB30BAHHUIO MPU PEATH3AINN MMEIOLIHX
TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENbHBIX MPOrpaMM HAYalIbHOTO OOIIETr0, OCHOBHOTO
o01iero, cpeaHero o0mero oOpa3oBaHUsl OPraHU3ALUSAMHE, OCYIICCTBISIOIIUME 00pa30BaTEIbHYIO
NeSITeIbHOCTh M YCTAHOBIICHHS IPENEIBHOTO CPOKAa HCIOJIB30BAHUS HCKIIOUEHHBIX YICOHHKOB)»
(3apeructpuponan 22.03.2024 Ne 77603);

Konnenmust pa3BuTHs JONMOJHUTENBHOTO oOpa3zoBanus nered no 2030 roma (pacmopspkeHue
[IpaBurensctBa P® ot 31 mapta 2022 1. N 678-p);

[Topsimox opraHM3any W OCYIIECTBICHUS 00pa30BATENBbHON AEATEIHHOCTH MO JIOTOJTHUTEIBHBIM
obmieoOpa3oBarebHBIM  IIporpaMMaM  (Tipuka3 MUHHCTEPCTBA TMPOCBEIICHUs Poccuiickoit
®eneparuu ot 27 utons 2022 No 629);

Mertoanyeckie peKOMEHJALUUH IO MPOEKTHUPOBAHUIO JOMOJHHUTEIBHBIX OOIIepa3BUBAIOIINX
IporpaMM (BKJItOUYasi Pa3HOYPOBHEBbIE MPOrpamMMbl) (MMCbMO MUHHUCTEPCTBA 00pa30BaHUS U HAyKH
P® ot 18.11.2015 roga No 09-3242);

Metoanyeckre peKOMEHAALNH 10 peaIn3aly JOMOJHUTEIbHBIX 00111e00pa30oBaTeIbHbIX IPOrpaMM
C IPUMEHEHHUEM 3JIEKTPOHHOTO 00YyUSHHS ¥ JUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH (TTMCHMO
MunuctepcerBa npocsemienus PO ot 31.01.2022 NoII'-245/06

C Y4ETOM BO3PACTHBIX U WHAMBHIYAITBHBIX OCOOCHHOCTEH 00yJaroImuXcs Ha 3aHATUSIX €CTECTBEHHO-
HAYYHOH HAINPaBICHHOCTH U CTIEUU(PUKON pabOThI YUPEKACHUS.

Hanpasaennocrs IIporpaMmbl — €CTECTBEHHO-HAYYHAs.

Hean peanu3zanuu IporpaMmbl — coOBepIIEHCTBOBAHUE TPO(PECCHOHATIBHBIX KOMIETEHITUN 00yJaroIuXcst
1 HaBBIKOB pabOThI ¢ 000pyI0BaHUEM JIAOOPATOPHOTO KOMILIEKCA.

3agauu [Iporpammsi:

pa3BUTHE BHYTPEHHEW MOTUBALUU K O0yUeHHIO (PU3HKE;

UCIOJIb30BAHUE MEXIPEAMETHBIX CBA3eH (DPM3MKU C MaTeMaTUKOM, XuMuel, Ononoruei, reorpaduei,
aCTPOHOMHEH; pacCMOTPEHHME 3HAYEHHUs D3TOr0 Kypca JUIsl YCIEHNIHOTO OCBOEHHUS CMEXHBIX
JUCLUILINH;

COBEPILIEHCTBOBAHHE 3KCIIEPUMEHTAILHBIX YMEHHUI M HaBBIKOB B COOTBETCTBHU C TpPeOOBaHUAMU
MpaBUi 0€30MaCHOCTH;

paccMOTpeHHe CBSI3U (PU3UKU C KHU3HBIO, BAKHEHIIIMMU chepamMu AeITeTbHOCTH YeTI0BEKa;
¢dopmupoBaHrue y O0yYaroMXcs HABBIKOB aHaJHM3a, CONOCTABIICHUS, MPUMEHEHHUS MOJyYEHHBIX
3HAHUH Ha MPAKTHUKE;

(bopMHpOBaHKE HABbIKA PEIIEHUS SKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX 3ajay.



AkTtyaabHocTh [Iporpammbl
OJtHa U3 IPHOPUTETHBIX 33/1a4, KOTOPasi CTOUT CErO/IHS Mepel POCCUHCKUM 00IECTBOM — HEOOXOAMMOCTb

MOJITOTOBKH KBATM(UIIMPOBAHHBIX HAYYHO-TEXHUYCCKHX M HHXCHEPHBIX KalIpoB. Vcroib3oBaHue u
aKTHMBHOE TPUMCHEHHE (U3MUSCKUX 3HAHUI ONPENEeNIWIO XapakTep M CTPEMUTEIbHOE pa3BUTHE
pasHOOOpa3HBIX TEXHOJOTHH B cepe IHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, MOJIYUYEHHS HOBBIX
MaTepUalioB ¢ 3aJIaHHBIMU CBOMCTBaMH. J{OMOMHUTENbHOE H3y4YeHHE (QU3UKU HA MaTepHajie HMPaKTHYCCKUX
3aad  SBJSICTCS  aKTyaJdbHBIM JUISI OOYYalONIMXCS CTApIIUX KIACCOB, TIIOCKOJBKY CIIOCOOCTBYET
npodopUeHTAIMY, YCIICIIHOMY IMOCTYIUICHUIO B By3 U JajbHEHIIEMY OOYYCHUIO B paMKaX BBIOPAHHOTO
HaTpaBJICHUSI.
Anapecart IIporpamMmel

Hannas Ilporpamma paccumrtana Ha oOydatomuxcst 10-11 kimaccoB ¢ y4éToM BO3PacTHBIX
0CcOOEHHOCTEH U YPOBHS MOATOTOBICHHOCTH O0YYaIOLIHXCS.
YcaoBue popMuUpOBaHHS TPy

Pexomennyercst popMupoBaHue 0JHOBO3PACTHBIX T'PYIII B COOTBETCTBHM C KJIACCOM OOYYEHUS, T.K.
conepkanue [IporpaMMel peanosaraeT BiaJicHue MaTepruaioM, U3y4aeMbIM B paMKax Kypca ¢usuku 10-11
KJIacca Ha ypOBHE CpEAHEro 001ero oopa3oBaHusl.
Cpoxku u 3tanbl peasusanun [IporpamMmmsbl

[Tporpamma paccunrtaHa Ha 64 akaJeMHUYECKUX 4yaca U 2—JIeTHUM cpok peanuszanuu: B 10 kiacce — 1
aKaJieMUYecKuii yac B Hememro (32 akageMuuecKuX daca B rof), B 11 kimacce — 1 akaeMHYEeCKHii 4ac B HEAEITIO
(32 akageMuvecKux vaca B TOJ).
I[puHuuns oréopa conepxanusi [Iporpammel

VYueOnbii MaTepuan [IporpamMmel BKIIFOYAaeT B ceOsi KaK MPaKTUYECKUE PaOOThHI, MPHUBEICHHBIC B
PEKOMEHIOBAaHHOM IepeYHe 1a00paTOPHBIX U mpakTHueckux padoT B @PIT COO no ¢pusuke, Tak U aBTOPCKHE
pa3pabOTKH — AIIEMEHTHI HOBOTO COJICPIKaHUSI C IPUMEPAMHU JIOTIOJTHUTEIBHBIX IIPAKTHYSCKUX pabOT B paMKax
yIIIYOJICHHOTO YPOBHS M3YUEHUS TPEAMETA, YTO MPEIOCTABISICT BOZMOKHOCTH ISl y4ETa WHIAMBHYaTbHBIX
O0COOCHHOCTEH M MOTPEOHOCTEH 00yJaronuXcs B paMKax 00pa3oBaTeIbHOTO TIpoIiecca.

[Ton paGoramMu mMpakTHKyMa MOHHMAETCS CaMOCTOSITEILHOE HCCIEIOBAaHUE, KOTOPOE MPOBOIHUTCS IO

PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAa 0€3 NOIIAaroBOil MHCTPYKIIMH.

2. Ilnanupyemble pe3yabTaThl ocBoeHus [IporpamMmmel

JInuHOCTHBIE:

— (opMHUPOBATh BHYTPEHHIOIO MOTHUBALIMIO O0YYAIOIIUXCS K MPOLIECCY TO3HAHUS;

— pa3BHBaTh TBOPUECKUH MOTEHLIMAN 00yUarOIUXCS;

— (opMupoBaTh MO3HABATEIbHbIE MOTHUBBI, HAlpaBJIEHHbIE Ha IOJy4Y€HHUE HOBBIX 3HAHHMH IO
aTOMHOH U sJepHON (U3UKE;

— (hopMHpOBaTH MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

— (OopMHPOBATH CITIOCOOHOCTDH K CaMOCTOSTENbHOM, TBOPUECKON 1 OTBETCTBEHHOM J€ITENbHOCTH;
— pa3BHUBaTh HAaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAMH, B3pOCIBIMH B 00pa3zoBaTeiIbHOMH,
OOIIIECTBEHHO  MOJIE3HOW, y4eOHO-UCCIIEOBATENIbCKOM, TMPOEKTHOM H  JAPYrMX  BHJax
NEeATEIbHOCTH;

— crocoOCTBOBaTh OCO3HAHHOMY BbIOOpY Oynymieil mpodeccuu u BO3MOKHOCTSIM pealn3aiuu
COOCTBEHHBIX )KMU3HEHHBIX IJIAHOB.

MeranpeameTHbie:
— B3aUMOJICHCTBOBATh C OKPY)KAIOLIMMH JIIOJIbMU B Tpoliecce OOLIeHHs], COBMECTHOTO
BBIIIOJIHEHUS TIPOEKTA, YYACTHUS B JUCKYCCHUSX;
— BECTM TMOMCK HH(GOPMAlMU B PpaA3IMYHBIX HMCTOYHUKAX, AHAJIU3UPOBATh, OIICHUBATH
nH(OPMAIIHIO U TTI0 Mepe HE0OXOJMMOCTH TPeoOpa30BhIBATH €&,
— HCIIOJb30BATh IIPU OCBOCHUH 3HAHUN MTPUEMBI JIOTHYECKOT'O MBILUICHMUS;
— HCIIOJB30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTHKEHHS TTOCTABJIICHHBIX LEJIEN U peanu3auu
IIJIAHOB JESTENBHOCTH;



— BBIOMpATh YCIEUIHBIE CTPATETHH B PA3TUYHBIX CUTYaLUsX;

— opeaAciATh HCJIb ACATCIBHOCTU U COCTABJIATH IJIAH ACATCIIBHOCTH,

— YCTaHaBJIMUBATh NPUIUHHO-CICACTBCHHBIC CBA3H, CTPOUTH JIOTHYCCKOC PACCYKIACHUC,
YMO3aKIIIOYCHUE;

— 00pabaThIBaTh JaHHbBIC YKCIIEPUMEHTA U HHTEPIPETUPOBATH MOYUCHHBIN PE3y/IbTaT;

— CaMOCTOSITEIILHO OCYIIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH CBOIO JICATEIILHOCTD;
— IPUMEHSTH TPUOOPETEHHBIC 3HAHUSA U YMEHHS B TOBCEHEBHOM KU3HU U B3aUMOCBSI3U
y4eOHOro mpeaMera ¢ 0COOEHHOCTSIMH MPO(eCcCHOHABHOM IeATEeThHOCTH.

IIpeameTHsbIe:
— U3J1araTh U KPUTUUECKU aHAIU3UPOBATh 6a30BYI0 001EPU3NIECKYIO HH(DOPMALIHIO;
— IUIAHUPOBATh IKCIEPUMEHT U COOUPATh HEOOXOAUMBbIE SIKCIICPUMEHTAIbHbIE YCTAHOBKH;
— U3MepATh (PU3NYECKUE BEIUYMHBI NPSMBIMU M KOCBEHHBIMH METOJAaMU C IPUMEHEHUEM
IU(POBBIX U aHAJIOTOBBIX IPUOOPOB;
— IPEJCTaBIATh Pe3ybTaThl U3MEPEHUN B BUE TaOHL, rpadMKOB, JUarpaMM, MaTeMaTHYeCKIX
opmyu;
— 10 CUCTEMATU3UPOBAHHBIM JaHHBIM BBIABIIITh SMIIMPUYECKUE 3aKOHOMEPHOCTH;
— Ha OCHOBE M3YYEHHOI'0 TEOPETHYECKOro Marepuaia OOBSACHATH pe3yibTaThl HaOMIOAEHUN U
JKCIIEPUMEHTOB;
— ONpEAEIATh OTHOCUTENBbHYIO U a0COIIOTHYIO MOTPELIHOCTH U3MepsieMol (pusnueckon
BEJIMYHHBI;
— pelaTh SKCIEPUMEHTAIbHBIE U UCCIIEOBATENIbCKUE 3a/1a4l C IPUMEHEHUEM 000py10BaHUS U
IIPUMEHSATH ITOJyYEHHBIE 3HAHUS B IPOEKTHOMU JEATEIBHOCTH;
— OIPENENATh IKCIEPUMEHTAIBHO TEIUIOBBIE CBOMCTBA BEIIECTB M MCIOJb30BaTh ITOJYYCHHBIC
3HAHUS B IIPOEKTHOM J1E€ATEIIBHOCTH;
— YUTaTh U AaHAIM3UPOBATh IPUHIIUIINAIBHBIC YIIEKTPUYECKUE CXEMBI YCTPOMCTB;
— coOupaTh pa3InyHbIC FIEKTPUUECKUE CXEMBI, IPOBOJUTH HEOOXOIMMbIE U3MEPEHUSI U pacueT
[1apaMeTPOB CXEM;
— pasnuyaTh PA3NMYHBIE BUJbBl MEXAaHMW3MOB, pellaTh 3aJa4d HA OIpPEAEIICHUE XapaKTEPHUCTHK
MEXaHU3MOB;
— OOBSICHATH MPUHIMIT PAOOTHl OCHOBHBIX JIEMEHTOB MAIlIMH U MEXaHU3MOB;
—HCNOJb30BaTh IOJYYECHHBIE TEOPETHYECKME M TNPAKTUYECKHE 3HAHUS B  IPOEKTHOU
NEeATEIbHOCTH.

3. IlpumepHoe coep:kaHue NPOrpaMMbl

10 KJTACC

Paznea 1. Hayunblii MeToa NO3HAHMS NPUPOABI

Texnuka Oe3zonacHocTu. M3mepenue ¢usnyeckux BennuyuH. [IpsMble M KOCBEHHbIE H3MEPEHHUS.
OTtHocuTenbHAasE M aOCONIIOTHAS IMOTPEIIHOCTH u3MepeHuil. LludpoBble W aHaIOroBble H3MEpUTENBHBIC
npuOopbl. 3HaKOMCTBO ¢ 1 poBOii 1abopaTopueil o ¢usuke. [Ipumepsl n3MepeHus: GU3NUECKUX BEIUYUH
IIPY TIOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znes 2. Mexanuka

Tema 1. Kunemartuka

N3yueHne HEpaBHOMEPHOTO JBHKEHMS C LEIBIO ONPENEICHUS] MTHOBEHHOM CKOpocTH. M3mepenue
YCKOpPEHUS IPU MPSAMOJIUHENHOM PaBHOYCKOPEHHOM JIBUJKEHUH I10 HAKJIOHHOM IUIOCKOCTH. MccnenoBanue
3aBHUCHUMOCTH NYTH OT BPEMEHHM IpPU PAaBHOYCKOPEHHOM JBMXEHHH. V3MepeHue yckopeHus cBOOOTHOTO
najieHuss (PEeKOMEHJOBAaHO HCIOJIb30BaHHe 1HppoBoil maboparopuu). M3yueHue [ABWKEHHS TeJa,
OpoILIEHHOT0 TOopU30HTaNbHO. [IpoBepka ruUmoTe3sl O MPSIMOW MPONOPLHOHATIBHONW 3aBHCHUMOCTH MEXIY
JAJIbHOCTBIO I10JIETA ¥ HAYAJILHOM CKOPOCTHIO Tena. M3yduenue nBukeHus Tena 1o OKpy>KHOCTH C IIOCTOSHHOU
0 MOAYJNIO cKopocThio. MccnenoBanue 3aBUCMMOCTH Meproia oOpalleHrus KOHUHYECKOro MasiTHUKa OT €ro
I1apaMeTpoB.



BpamarensHoe qBMKeHUE B MalllMHAX M MeXaHU3Max. Bpalienue TBep1oro Tena BOKpYT HEMOIBUKHOMN
oCH.

PaBHOBecue cucTeMbl BpaIaloIuXxcs Tedl.

Buns! nepenau: 3y0uareie, 4depBsSUHbIe, (PUKLUMOHHBIC, peMeHHbIe. X ocobeHHOCTH M 00JacTh
PUMEHECHHUS.

Tema 2. Jlnnamuka

H3mepenune paBHOJCHCTBYIOIIEH CHIJI MPH JBMXKEHHHM Opycka MO HAKJIOHHOW mutockocTH. IIpoBepka
TMIIOTE3bl O HE3aBUCUMOCTH BPEMEHH JBMKEHUS OpYyCKa 110 HAKJIIOHHOM MJIOCKOCTH Ha 3aJJaHHOE PacCTOSIHUE
OT ero Maccel. VMcciaenoBaHue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIONIMX B MPYXHHE U PE3UHOBOM
obpasue, oT ux Aepopmanuu. M3ydyeHue IBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKHHYTOHN uepes
nérkuit 6mok. M3mepenue koddduimenta TpeHHUs MO BEIUYUHE YIIIOBOTO Kod((HIMEeHTa 3aBUCHMOCTH
Frp(N). UccnenoBanue ABmXeHUs Opycka MO HAKJIOHHOW IUIOCKOCTH C TEPEMEHHBIM KO3(h(HUIMEHTOM

TpeHus. V3yueHnue ABUKEHUS I'Py3a Ha BAlly C TPEHUEM.

Tema 3. Craruka TBEpAOTO Tea

HccnenoBanue ycinoBUM paBHOBECHUS TBEPAOIO Tejla, UMEIOIIETO OCh BpalleHus. KoHcTpynpoBaHue
KPOHUITEMHOB M pacdy€T CWI yHpyroctd. M3yuyeHue yCTOMYMBOCTH TBEPIOIO Tejla, MMEIOIIEro IUIOLIAb
OIIOPBL.

PaBHOBecue nockoi cucremsl cui. LlenTp Tsxectu. Buabsl paBHoBecHus TBepaoro teia. PaBHoBecue
CUCTEMBI, COCTOSIIEH U3 HECKOJIBKUX TBEPABIX TEIl.

Pemenue 3amau: «OmnpenpeneHue peakuuii omnop Oankd MMOA JEUCTBHEM IUIOCKOW MPOU3BOIBHOM
cucteMbl cuil. CocTaBiieHuEe ypaBHEHUI paBHOBECHS».

Tema 4. 3akoHBI COXpaHEHUS B MEXaHUKE

W3mepenue umnyinabca Tena MO TOPMO3HOMY INyTH. M3MepeHue cuibl TSI, CKOPOCTH MOJEIU
JIEKTPOMOOMIIE M MOLIHOCTH Cuibl TArU. CpaBHEHHE W3MEHEHMs HMMITyJbCa Tejla C UMITYJIbCOM CHIIBIL.
HccenenoBanue cOXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJAECUCTBUU. V3MepeHne KHHETUYECKON SHEPruu
TeNa 1Mo TOpMO3HOMY NyTH. CpaBHEHHE M3MEHEHUs MOTEHLUUAIBHOW 3HEPrHM HPYKUHBI ¢ PabOTOM CHIIBI
Tpenus. OnpeneneHue padoThl CUIIbl TPEHUS IPU ABMKEHUHU TeJla [0 HAKJIIOHHON IJIOCKOCTH.

Pa3nen 3. MoJiekyasipHasi pU3MKa M TEPMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH

Hccnenoanue mpolecca yCTaHOBJICHHS TEIUIOBOIO PaBHOBECHS NP TEIUIOOOMEHE MEXy ropsiuei u
X0J0AHON Bomoil. M3yueHue u30TEepMHUECKOro mporecca (PeKOMEHJ0BAaHO HCIOJIb30BaHUE LU(PPOBOH
naboparopun). U3ydyenne nzoxopHoro mnpouecca. M3zydenne nzobapHoro nporecca. [IpoBepka ypaBHeHuUs
COCTOSIHUSL.

Tema 2. TepmoauHamuka. TernioBble MalTUHBI

N3mepenne ynenpsHON Temno€MKOCTH. MecaenoBanue mpolecca ocThiBaHus BeuecTsa. Mecnenosanue
anuabaTHoro mpouecca. l3ydeHune B3aUMOCBSI3M DHEPrMM MEXMOJEKYJISIPHOIO B3aUMOACHCTBUS U
TEMIIEPATYPHI KUIIEHUS JKUJKOCTEH.

Tema 3. ArperatHbie COCTOSIHUS BemlecTBa. Da30BbIe IEpeXoIbl

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHMS )KUIKOCTEN. MI3MepeHre yaeIbHON TEII0ThI IUIABJICHHUS JIb/A.
M3yuenune cBOMCTB HACBIIEHHBIX NapoB. M3MepeHue aObCOMOTHON BIaKHOCTH BO3yXa M OILEHKA MacChl
napoB B nomenieHuu. Mzmepenue korgduiueHta noBepXHOCTHOro HaTsbkeHus. M3mepenue moayns FOHra.
HccnenoBanue 3aBUCUMOCTH JieopMalliy pPe3MHOBOT0 00pasiia OT MPHIIOKEHHON K HEMY CHIIBI.

TenoBsle cBOKWCTBA METAIOB M CIUIABOB. TEIIOEMKOCTh U TEIJIONPOBOAHOCTh METAJIOB U CILIABOB.
Tepmuueckoe pacIIMpEeHNE METAIIIIOB U CILIABOB.

TepmooanexkTpuueckue 3 ekt B MeTaiuiax u criaBax. Jddext 3eedeka. D dekr [lenprhe. Temnobie
IIPOLIECCHI B TEXHUYECKHUX YCTPOMCTBAX

Pa3nen 4. DaekTpoanHaMuKa

Tema 1. DnekTpuueckoe noe

OrneHka cui B3aUMOJCHCTBUS 3apsDKEHHBIX Ten. HabmrogeHne nmpeBpaleHus SHEPTHH 3apsKEHHOTO
KOHJIEHCATOpa B DHEPTHI0 H3JIYy4eHHUs CBeToaMoAa. M3ydyeHue mpoTekaHus TOKa B LEMH, COAEpKaIIeH
KOoH/ieHcaTop. Pacnpenenenue pasHOCTH NOTEHIMANIOB (HANPSKEHU) MIPH MOCIEI0BATEIEHOM COSTMHEHUN
KOHJIeHcaTopoB. MccnenoBanue paspsaa KOHICHCATOPA Yepe3 PE3UCTop.

Tema 2. ITocTOSHHBIN 2TEKTPUUECKUN TOK



HccnenoBanue CMEIIAaHHOTO COCIMHEHUS PE3UCTOPOB. M3MmepeHue yAelbHOrO CONPOTHUBIICHUS
IIPOBOAHMKOB. [ccnenoBaHne 3aBUCHMMOCTH CHJIBI TOKA OT HANpPsDKEHUS JUIA JIAMIIBl HAaKaJIMBAaHUA.
VBenuueHnue 1mnpenena usMepeHus ammepmerpa (BosibTMerpa). W3mepenune OJIC u  BHYTpeHHEro
COIIPOTHUBIIEHUS HCTOYHUKA TOKA. MccnenoBanne 3aBucumoctu JJ1C ralbBAHUYECKOT0 3JIEMEHTA OT BpEMEHU
IIpYM KOPOTKOM 3aMblKaHUHU. VcciienoBaHue pa3HOCTH MOTEHIMAIOB MEXy MOJII0CAMH MCTOYHHMKA TOKA OT
CWJIBI TOKa B 1enu. MccnenoBanue 3aBUCMMOCTH IIOJIE3HON MOLTHOCTH MCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3ianyHbIX cpenax

HaGmonenue snekrponnsa. M3mMepenue 3apsiga 0JTHOBAICHTHOTO MOHA. VccienoBaHue 3aBUCUMOCTH
COIIPOTHUBIIEHUS TEPMOPE3UCTOPA OT TeMueparypbl. CHATHE BOIbT-aMIIEPHON XapaKTEPUCTUKH U101

11 KJTACC

Paznen 4. DaexkTpoanHaMmnka

Tema 4. MarnuTtHoe nosue

HccnenoBanre MarHUTHOTO TIOJISL TOCTOSIHHBIX MarHuToB. VcciieqoBanue CBOMCTB (peppoMarHeTHKOB.
HccnenoBanue NeHCTBUS MOCTOSSHHOIO MarHUTa Ha paMKy ¢ TOKoM. M3mepenue cuibl Amnepa. M3ydenue
3aBUCHUMOCTH CUJIbl AMIepa OT cHiibl TOKa. OmpeieeHue MarHUTHONM MHAYKLIMY Ha OCHOBE U3MEPEHMSI CUJIbI
Awmnepa.

Tema 5. DnekTpoMarHuTHasE UHAYKIUS

HccnenoBanue SBICHMSI DJIEKTPOMArHUTHONW MHAyKUMHM. OmnpeneseHne HHAYKIMM BUXPEBOTO
MarHutHoro mnois. MccnenoBaHue sBiaeHHs caMOoMHAYKIMU. COOpka MOAENM 3JIEKTPOMAarHUTHOI'O
re’eparopa.

Pa3znea 5. Kosre0anusa u BOJIHBI

Tema 1. Mexanuueckue KoneOaHus

W3mepenue neproaa cBOOOTHBIX KOJIEOaHHA HUTSHOTO U TPYKUHHOTO MasgTHUKOB. V3ydeHue 3aKOHOB
JBIDKEHUST Tela B XoJe KojeOaHuil Ha ynpyrom mnojsece. V3yueHue ABMKEHHMS HUTSHOTO MasTHHKA.
[IpeoOpa3oBanue HEpruu B MPYKUHHOM MasTHHKE. MccnenoBanue yOBIBaHUS aMIUTHTYIBI 3aTyXaroIIUX
Kosiebanuil. MccnenoBanue BbIHYKAEHHBIX KOJICOAHUM.

Tema 2. DnekTpoMarHuTHbIE KOJeOaHMs

N3zyuenue Tpancpopmaropa. MccienoBanue NepeMeHHOT0 ToKa 4epes3 Mocie10BaTeIbHO COeIMHEHHbIE
KOHJIEHCATOp, KaTylIKy U pe3uctop. Habmonenue 3neKTpoMarHuTHOro pe3oHaHca. VcecnenoBanue padboTsl
HCTOYHUKOB CBETA B LIENIH IEPEMEHHOTO TOKA.

Tema 3. MexaHU4YecKHe U 3JEKTPOMArHUTHBIE BOJTHBI

N3ydyeHne nmapameTpoB 3ByKOBOW BOJHBI. M3yueHune pacrnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM
IIPOCTPAHCTBE.

Tema 4. Onrtuka

N3mepenue nokasarens npenomieHus crekia. MccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT
BelleCcTBa (Ha MpUMepe >KUAKHMX JHH3). M3mepeHne (OKYCHOrO pacCTOSHHUSI PacCEUBAIOLIUX JIMH3.
[Tonyuenune n300paxkeHus B CUCTEME U3 MJIOCKOTO 3epKaia 1 JIMH3bL. [lomyuenune n3obpakeHus B cucreMe u3
nByx JuH3. KoHcTpynpoBaHue Teneckonuuyeckux cucteMm. HaGmonenue nudpaxiuu, UHTEpGEpeHIUn U
noJiipu3aluu ceera. MzyueHne noasipu3anuu cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTH TUAIEKTpUKa. M3yueHnune
UHTephEpEeHIIMY JIa3epHOrO0 W3Iy4deHHs Ha JByX wmensx. HaOmionenwe nucnepcuu. HaOmronenue wu
uccienoBaHue IU(pPaKkLMOHHOIO cIeKkTpa. V3mepeHue UIMHBI CBETOBOM BOJHBL. [loiydeHue crekTpa
U3Yy4YEeHHUs CBETOAMO/1a IPU TIOMOIIH TU(PPAKIIUMOHHON PEIIETKH.

Pazgen 6. OcHOBBI crieliaIbHON T€OPUH OTHOCHTEIbHOCTH

Omnpenenenre UMITyJIbCa U SHEPTUU PENIATUBUCTCKUX 4yacTUIl (10 (oTorpausiM TPEKOB 3apsyKEHHBIX
4acTHLl B MArHUTHOM T10JIE).

Pa3nea 7. KBantoBasi puszuka

Tema 1. KopmyckymsipHO-BOTHOBOM JTyasiu3m

HccnenoBanune ¢Qotopesucropa. M3mepenue mnocrosHHoi [lmaHka Ha OCHOBE HCCIEIOBAaHUS
doroaddexra. MccnaenoBanre 3aBUCIMOCTH CHIIBI TOKA Yepe3 CBETOAMO/ OT HAMPSKESHHUS.

Tema 2. ®usnka aToma

HccnenoBanue TpexoB yacTull (1o roToBsIM ¢otorpadusm). MccnenoBanue paaoakTUBHOTO (OHA C
UCIOJIb30BaHUEM J03uMeTpa. M3yueHue nornomeHus: 6eTa-4acTull allOMUHHEM.

Pazgen 8. DineMeHTHI ACTPOHOMMH M ACTPOPUIUKH



HabGmonenuss 3BE3gHOro HeOa HEBOOPYXKEHHBIM TJIA30M C  HCIOJIB30BAHHEM KOMITBIOTEPHBIX
MIPUJIOXKEHUH JUISL ONIpeieIeHHsI TIOJI0KEHUSI HeOECHBIX 0ObEKTOB B KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro noymiapus u sipkue 3B€3161. Habmonenus B Teneckon JIyHbI, TUTaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUJICHUH.

4. PexomenayeMble JIaDopaToOpHbIe pA00THI M 1eMOHCTPALMOHHBIE ONBITHI

|. IIposedenue npsamvix usmepenuii puzuyecKux eruyuH

1. U3mepenne aTMoc(hepHOTO JaBICHUS.

2. l3mepeHne OTHOCHUTENBHOM BIQKHOCTH BO3IyXa.

3. 3mepenue CuItbl TOKa B Pa3JIMYHBIX yIaCTKaX JICKTPUUCCKOM ICIIH.

4. VI3aMepeHune HanpsHKESHHUSI MEX Ty ABYMSI TOYKAMHU TETIH.

5. Onpenenenne POKYCHOTO pacCTOSIHUS COOMPAIONICH JIMH3HI.

6. M3MepeHmne eCTECTBEHHOTO PaualliOHHOTO (hOHA TO3UMETPOM.

7. IlpoBepka COOTHOIICHHSI TEPEMEIICHU TPH PABHOYCKOPEHHOM JIBHIKCHHH.

Il. Pacuém no nonyuennvim pesynibmamam npsamvix UsMepeHull 3a8UcUmMo20 om Hux napamempa
(KoceenHvle usmepeHust)

. I3yueHune norpentHocTe u3MepeHusl.

. Onenka pa3mMepoB MOJIEKYJIbI MacJa.

. I3MepeHnue yaeapHOM TEIoTh IJ1aBJICHUS JIbJA.

. I3yuenue aBr>keHMs Tena, OpOLIEHHOr0 FrOPU30HTAIBHO

. Bpamenue xunkoctu

. MccnenoBanue BIMSHUSA IUIOIMIAIN TPYILUXCS IOBEPXHOCTEN HA CHILY TPEHUS
. I3yuenue ycTpoiicTBa u 1eHCTBUS OJBUKHOTO OJI0Ka

. Onpenenenne KOAPPUITUEHTA TOBEPXHOCTHOTO HATSKEHUS YKHIKOCTH

. MccrnienoBanue a1eKTPUYECKOTO 11011 KOHJEHcaTOpa

10. Pacmmpenue npenena u3MepeHuil BOIbTMETpa

11. Pacmmpenue npeena u3MepeHuil amnepmerpa

12. 3yueHue 3aKOHOB MOCTOSIHHOTO TOKA.

13.M3y4eHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

14.PeakTUBHOE COIIPOTHUBIICHUE B LN IIEPEMEHHOIO TOKA.

15. M3yueHue BBIHYKJEHHBIX 3JIEKTPOMarHUTHBIX KOJeOaHui

16. MccrnenoBanue aIEKTPUYECKUX CBOMCTB MOJYIPOBOJHUKOB

17. Usyuenue r¢dekra 3eebeka

18. 13ydenue siBIEHUS JJIEKTPOMAarHUTHON UHAYKIINU

19.Onpenenenne 3/IC 1 BHYTPEHHETO CONPOTUBIICHUS UICTOYHHKA TOKA.

20. Mzmepenune paboThl U MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA.

21. OnpezeneHue 3J€MEHTApHOTO 3apsA/ia MPHU SJIEKTPOIIU3E.

22. OnpezeneHue nokasaress NpeIoMIeHHs CTEKIa.

23. Onpezenenue nMokas3aTess NpeJoMIIEHHUS BEIECTBA M ONTUYECKON CHIIBI CUCTEMBI ABYX JINH3
24. UccnenoBanwue sBienus porodrddexra

25. OneHKa 1IMHBI BOJIHBI CBETA Pa3HOTO I[BETA.

26. Onpeznenenue yAeIpHOTO 3apsiia YacTULBI 110 €€ TpeKy B KaMmepe Buiibcona.

OO ~NO O WDN P

1. Hccneoosanue 3asucumocmu 00HOU (huzuyeckol 8eauyunvl 0m 0py2oul ¢ npeocmasieHueM
pe3yibmamos 6 suoe spapuxa uiu maoauybl

1. 3y4yeHue 3aBUCMOCTH MKy JaBICHHEM U 00bEMOM Ta3a JaHHON MacChl IPU TOCTOSIHHOW
TeMIieparype.

2. N3yueHne 3aBUCUMOCTH MEX]Ty JaBIICHUEM U TEMIIEPaTypoi ra3a JaHHOW MAacChl P MOCTOSTHHOM
00BéMe.



3. 3yueHne 3aBUCUMOCTH MEXy 00BEMOM M TEMIIEpaTypoil raza TaHHON MacChl IPH MTOCTOSITHHOM
JABJICHUU.

4. UccnenoBaHue 3aBUCMMOCTH TEMIIEPATYphl KUIIEHUS OT JaBJICHMUS.

5. UccnenoBanue 3aBUCMMOCTH 3JIEKTPUYECKOIO CONPOTUBIIEHUSI IPOBOHUKA OT €T0 JUIMHBI,
IJIOLIAIM IIOTIEPEYHOIO CCUEHUS U MaTepUaa.

6. M3yueHue 3aBUCMMOCTH CHJIbI TOKA OT HAPSKEHUs Ha y4acTKe IEKTPUUECKON LEIH.

7. 3y4yeHne 3aBUCUMOCTH MOIIIHOCTH OT CHJIbI TOKa

8. U3yuenue 3aBucumoctr J/1C MHIYKIIMK OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MTOTOKA.

9. UccnenoBanue 3aBUCMMOCTH II€PHUO/1a KOJIEOAHUI HUTSHOIO MAATHUKA OT JUIMHBI HUTH.

10. UccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIeOaHUH MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U
XKECTKOCTU IIPYKUHBI.

V. 3Hakomcmeo ¢ mexHuuecKUMuU yCmpoucmeamu U ux KOHCmMpyupogaHue

. I3ydeHue ycTpoiicTBa 1 NMPUHILIMIA ACHCTBUS TEPMOMETPA.

. I3y4yeHne ycTpolicTBa ¥ IPUHLUIIA IEUCTBUS TEIUIOBBIX ABUTATEIEH U XOJIOAWIBHBIX MAIlIKH.
. I3yuenune ycTpoiCTBa M IPUHIMIIA IEUCTBUS IICUXPOMETPA ¥ TUTPOMETPA.

. I3yueHune ycTpoiCTBa M IPUHIMIIA AEUCTBUS MIEKTPOCKOINA U 3JIEKTPOMETPA.

. I3yueHune ycTpoNCTBa M IPUHIMIIA AEUCTBUS Pa3IMYHBIX KOHIEHCATOPOB.

. I3y4yeHune ycTpolicTBa M IPUHLMIIA ICHCTBUS PA3JIMYHBIX UICTOYHUKOB IIOCTOSSHHOTO TOKA.

. I3ydeHue ycTpolicTBa U IpUHLMIA IEHCTBUS BaKyyMHOI'O MO, YIEKTPOHHO-ITY4€BON TPYOKH.
. U3yueHune paboThl MOIYIPOBOAHUKOBOTO YCTPOMCTBA.

. I3y4yeHune ycTpolicTBa M IPUHLMIA IEHCTBUSA JJIEKTPOIBUTaTEIIs IOCTOSSHHOTO TOKA.

0. M3y4eHue ycTpoiicTBa M MPUHITUIIA ICHCTBUS TaIlbBAHOMETPA, TUHAMUKA.

1. Cbopka ssieKkTpoMariuTa U U3y4eHue NpuHIIMIA ero JeiCTBUS.

12. N3yuenue ycTpoHCTBa U MPUHIIMIIA IEHCTBHSI T€HEepaTopa NepeMEHHOr0 TOKA.

13. M3yuenue ycTpoiCTBa U MPUHIMIIA IEHCTBHSI TpaHChopMaTopa.

14. N3yuyenue ycTpoiicTBa U MPUHILIMIIA AEUCTBUS Pa3IMUHbIX ONITUYECKUX TPUOOPOB.

15. M3yuenue npuHuna qecTBus 1u(ppakiMOHHON peIETKY.

16. M3yueHne ycTpoiCTBa U IPUHIIMIIA IEHCTBHS CYETIYMKA HOHU3UPYIOIINX YACTHII.

17. N3yueHue ycTpoiCTBa U MPUHIMIIA IEHCTBUS JJO3UMETPA.

P POONOOOITE, WN

4. TlpumepHoOe TeMAaTHYECKOe MJIAHHUPOBAHHE

10 knace:
Ne Hassanue paznenon KonnuectBo
4acoB

1 BBoanoe 3anarue. TexHuka 0e30MacCHOCTH. 1

2 [IpakTrueckue paboTsl 1o pazaeny «Haydusiit MmeTon 4
MTO3HAHUS TIPUPOJIBI»

3 ITpakTryeckue paboThI MO pazaeny «MexaHuKa» 10

4 [IpakTudeckue paboThl 0 pazaeny «MosekynspHas 8
(bu3HKa U TEPMOIMHAMHKAY

5 [IpakTryeckue paboOTHI IO pa3nerny « INEKTPOTTHAMUKA 8

6 Peseps 1

HTroro 32




11 kaacc:

No HasBanue paznenon KommuecTBo
4acoB

1 BBoanoe 3ansatue. Texnuka 0e30mMacHOCTH. 1

2 [TpakTryeckue paboThI O pazneny «INEKTPOIUHAMUKA 8

3 [TpakTuyeckue paboTel no pazneny «Komnebanus u Bonue» | 10

4 [IpakTuyeckue paboTsl 1o paznaerny «OCHOBBI 8
CIEUUATBHON TEOPHH OTHOCUTEIBHOCTIY

5 [IpakTrueckue paboTsl o paszueny «KBanToBas ¢husuka 2

6 [IpakTuyeckune paboThI O pasneny «IeMEHTHI 2
aCTPOHOMHUU M ACTPOPHUIUKIY
Pesepr 1

Hroro 32

5. MarepuajibHO-TEXHHYECKOe obecrneyeHue

IIpudopsl U NPHUHALIEKHOCTH 00111ero HA3HAYEHUS

I'eneparop 3BykoBoit (0,1 I'i-100 kI'1x)

bnox nuranus 24B perynupyemsblit

Hacoc Bakyymubiii KomoBCKOTO

Onexrporumurka 800 Bt

IIpudopsI U3MepUTEIbHbIE

HaT‘II/IK JaBJICHUA

HaT‘lI/IK yriia ImoBopoTa

Jlatuuk yrcina o00poToB

[Tpucrapka "Ocumorpad" K KOMIBIOTEPHOMY U3MEPUTEITHLHOMY OJIOKY

Tepmomertp sxuaxoctHoit (0-200°C)

Mexanuka

Ha6op "BpamarensHoe asuxenne" (DKCIEpUMEHTHI 10 TeMe «BpaiaTenbHoe IBIKEHUEY U
sKcriepuMeHT 1o 3 dexty Jlomiepa s 3ByKOBbIX BOJH. J1Jist pabOTHI HEOOXOIUMBI:
nuHamoMeTp 4 - 5 H, cexyHaoMep 1eMOHCTpallMOHHBIN HIIM KOMIIBIOTEPHBIN H3MEPUTETbHBIN
0110K)

Ha6op nabopatopusrit "Mexanuka" (PaboTsl o paznenam «IBHKCHHUE U CHITBDY,
«KMHEMaTHKay, «IUHaMHuKay» 7-9 kimaccoB. B Habop BXOJAT KapeTka ¢ HalpaBJIsIoLIeH,
AIIEKTPOHHBIN CEKYHIOMEp C 2 TaTYMKAMM, PhIYar ¢ OChbIO, ITATHB, OJIOKH, TPY3bI U IIp. )

Mouekyasipaas ¢pusuka

Ha6op "TenoBsle siBieHus"

HaGop "["a30Bble 3aKOHBI U CBOMCTBA HACBIIIEHHBIX MapoB" (DKCIIEPUMEHTHI IO U3YUCHHIO
YpaBHEHMS COCTOSIHUS MJI€AIHOTO r'a3a, U30MpoLieccaM U CBOMCTBAM HACHIIIEHHBIX MTApPOB)

BHGKTPOHI/IHaMHKa H OIITHUKA

BricokoBobTHBIN HcTOUYHUK 30 kB

HabGop maboparopusrii "DiekrprudectBo” (B HaOOp BXOIAT KIOBETa C AIEKTPOAAMH, 2 JIAMIIBI,
MTOTCHIIMOMETP, JIEKTPOIBUTATENh, 2 KaTyITKHA, MarHATHI, KOMITIAC, KOMITJICKT TIPOBOJIOB,
METaJUTMYECKUH JIUCT U Jp.)

DNEeKTPOMarHuT pa30opHbIH (TIOAKOBOOOPA3HBIH)

BHCKTpOMCTpBI C IPUHAJICIKHOCTAMU

[ TatuBsl M30aMpYyOLIHE (TTapa)

Ha6op na6oparopusiii "Ontuka" (PaboTs! mo reoMeTprueckoit 1 BoJHOBO# ontuke (8 u 11
knacc). B Habop BxoasT 3 TUH3BI, MONYIMIMHID, TUIOCKONIapasuiebHas MIacTHHA, 3epKajo, 2
noJisipouia, TupaKIMOHHAs PEIIeTKa, JIaMIla, KIOBEeTa U JIp.)




IIpudopsl 1abopaTopHbIe

Wcrounuk nurauus BY-4

Tepmomerp 1a6. 100 C

6. Cnucoxk HH(pOPMALHMOHHBIX PeCypcoB

Cnucox JUTEPATYPhI IJId NI€Aaroros:

1)

2)

3)

4)
5)

6)

7)

Bypor B. A., 3Bopeikun b. C., [TokpoBckuit A. A. u ap. @poHTAIbHBIE JTAOOPATOPHBIC 3aHATHS 110
¢usuke B cpennedt mkoje. Ilocobme mns yuurenedd. Ilom pen. A. A. IlokpoBckoro. — M.:
[Ipoceemenue, 1974. 208 c.

I'pe6enes U.B., Jle6enesa O.B., Ionymxkuna C.B. IITKOJIBHBI ®U3NYECKUNOKCIIEPUMEHT
B UCCIEAOBATEJIbBCKOM U TTPOEKTHOM OBYYEHWU. VYuyebnoe nocobue. — Hukuuit
Hosropoa: Huxeropoackuii rocynuBepcuret, 2015

HaseiioB B. H., fIkosnesa T. I'. Mcnonb3oBanue 1mudpoBoit jabopaTopur B y4eOHOH MPOSKTHOU
JEATENILHOCTH IKOJIBLHUKOB // dusnka B mkose. 2020. Ne 8. C. 198-202.

3HAaKOMHUM: 3JIE€KTHBHBIE KypchI 10 (husuke //Pusuka B mkoie. Ne §, — 2005. 8

Kabapauu O. @., Opnos B. A. DxcniepumenTanbHbie 3aaanus 1o ¢pusuke: 9—11 k. - M.: Bepoym-M,
2000.

OpnoB B.A. Konuenmus npenojgaBanust GU3MKKA B CTapIIMX Kiaccax Ha 0a30BOM U MpO(HIBLHOM
ypoBHsx// ®u3uka B mkone. Ne 8, — 2005.

XopomasuH C.A. JIeMOHCTpallMOHHBIN SKCIIEPUMEHT 110 (PU3HKE B IIKOJIAX U KJIACCaX C yIIIYOJIEHHBIM
n3yuyenueM npeamerta. — M.: [Ipocsemenune, 1994.

HNuTepHeT-pecypcesl:

1)
2)
3)

I'mobaiuta6 http://nauka.mosmetod.ru/tpost/hlilssomal-globallab
Kypnan «KBant» http://kvant.mccme.ru/
KOHKpr Hay‘lHO-TeXHOJ'IOFI/I‘ICCKI/IX IIPOCKTOB «bonpIlie BHI3OBED) KOHKVDC «boJIpIlIEe BBI3OBBD)

(sochisirius.ru)
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