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IlosicHuTeILHAS 3aMUCKA

dwusnueckoe 00pa3oBaHUE B CUCTEME OOIIEro M CPeJHET0 00pa30BaHusl 3aHIMAET OJJHO U3
BEIYLIUX MECT. SIBssACh (yHIaMEHTOM Hay4YHOTO MUPOIIOHUMAHUS, OHO CIIOCOOCTBYET
(hopMuUpOBaHHIO 3HAaHUI 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS OKPYKAIOIIETO MHPA,
(byHIaMEHTAIBHBIX HAYYHBIX TEOPUH M 3aKOHOMEPHOCTEH, (POPMUPYET Y YHALTHXCS YMEHHS
HCCIIEI0BATh U OOBACHATD SBJICHUS IPUPOIbI U TEXHUKH.

Kak mkonpHbIN IpeaMeT, pusuka o01a1aeT OrpOMHBIM T'yMaHUTapPHBIM OTEHIIMAIOM, OHA
aKTUBHO ()OPMUPYET UHTEIUIEKTYaJIbHbIE 1 MUPOBO33PEHUYECKUE KaUeCTBa IUYHOCTH.
Jupdepernnanys npeanosaracT TakKyr0 OpraHU3anuio mporecca 00ydeHns, KOTopas yInThIBAeT
UHAWBUAYAJIbHBIC 0COOEHHOCTH ydqamuxcsd, ux CIIOCOOHOCTH U HHTCPECHI, JIMYHOCTHBIH OITBIT.
Huddepenunaius oOyueHus: Gpu3MKe MO3BOJSET, C OJJHOU CTOPOHBI, 00eCTIEYuTh 0a30BYIO
MOATOTOBKY, C IPYTOil — yJOBJIETBOPUTH MOTPEOHOCTHU KAXKJI0T0, KTO MPOSBIISET UHTEPEC U
CIOCOOHOCTH K MPEMETY U BBIXOIUT 32 paMKH U3y4eHUs (PU3UKHU B IIKOJIBLHOM KypCe.

PaGouast mporpamma 3aHATUN BHEYPOUHOU NEATEILHOCTH MO PU3UKE « DKCIIEpUMEHTapUit
1o (hu3uke» npenHazHaveHa JUlsl OpraHu3alii BHEYPOUHOIl fesaTenbHocTH «Todka pocTa»
oOyuatontuxcs 7-9 kmaccoB MOY COIII c. CycanuHo.

IInanupyemMble pe3yJbTaThl 0CBOEHHS IPOrpaMMbl BHEYPOUYHOM JAeATeJIbHOCTH
«IKcnepuMeHTaApPHIi Mo pu3uKe» (C UCMoab30BaHHeM 00opyaoBanus «Touka pocra») B 7-
9 kaaccax mo 0,5 4. B Hee10.

Peanuzarust mporpamMmsel criocoOCTBYET JOCTHIKEHUIO CIICTYIONTUX Pe3yJIbTATOB:
JInyHocTHbIE:
B cdepe IMUHOCTHBIX YHUBEPCATHHBIX YUSOHBIX JEHCTBUMA yJalUXCS:

* y4eOHO-IT03HABATEIHHBIA HHTEPEC K HOBOMY YY€OHOMY MaTepHally M Clloco0am pemeHus
HOBOM 3a7a4u;

¢ OpUCHTAIMA Ha IOHUMAHUE ITPUYHNH YCIICXa BO BHCy‘IG6HOfI ACATCIIBHOCTH, B TOM 4YHCJIC HA
CaMOaHaJIN3 U CAMOKOHTPOJIb PE3YyJIbTaTa, HAa aHaJIN3 COOTBCTCTBUSA PC3YJILTATOB Tpe6OBaHI/I$IM
KOHerTHOﬁ 3aJa4u,

* CIOCOOHOCTB K CAMOOILIEHKE Ha OCHOBE KPUTEPUEB YCTICIIHOCTH BHEY4EOHOM NeATENbHOCTH;
Obyyarowuiics NOIYUUM 803MOACHOCIY OISl POPMUPOBAHUSA!

° BHy’TpeHHeﬁ MO3UINHU MIKOJIbHHKA HAa YPOBHC ITOJIOKUTCIIBHOTO OTHOIICHUS K IIIKOJIC,
ITIOHUMAaHUsA HCO6XOI[I/IMOCTI/I Y4C€HHA, BBIPAKCHHOI'O B HpeO6J'IaI[aHI/II/I y‘Ie6HO'H03HaBaTeJ'IBHBIX
MOTHBOB,

* BEIPQXKEHHOM yCTOMUYNBON y4eOHO-1T03HABATEIbHON MOTUBALIUN YUEHUS;

® YCTOﬁqHBOFO yqe6H0-HO3HaBaTCHLHOFO HHTEPCCa K HOBBIM 06H_[I/IM criocobam peIICHUA 3a/1a4.



MeTal’lpeHMeTHble:

B cdepe peryasiTHBHBIX YHUBEPCATBHBIX YI€OHBIX TEHCTBUN yJalTUXCS:

* [UIAHUPOBATH CBOM JACHCTBUS B COOTBETCTBUH C IMOCTABJIECHHOM 3a7a4€il U YCIIOBUSIMU €€
peanu3anuu, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBaTh YCTAHOBJIEHHBIE [TPaBUJIa B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIIECHUS;
* OCYILECTBJIATh UTOTOBBIN M ITONIArOBBIN KOHTPOJIb IO PE3YNIbTATY;

* OOCHUBATH MMPAaBHUJIbHOCTH BBLITIOJITHCHUA I[Gf/iCTBI/ISI Ha YPOBHC a)IGKBaTHOﬁ peTpOCHeKTI/IBHOI\/JI
OIIEHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSM JAHHOM 3a7a4M U 33/1a4HOM 00JIacTH;

* 3JICKBATHO BOCIIPUHUMATh IIPEIJIOKEHHS M OLIEHKY YYNUTEIEH, TOBAPUILEH, POIUTENEH 1
JIPYTUX JTIOJIEH;

* pa3nuyaTh Croco0 U pe3yabTaT ACHCTBUS.

Obyuarowuiics ROIYYUM 803MONCHOCIb HAYYUMCA.!

* B COTPYAHUYECTBE C YUNUTEIIEM CTaBUTh HOBbIC yueOHBIC 3a1aUH;

* IPOSIBIISTH MTO3HABATEIBHYIO HHUITUATHBY B YUEOHOM COTPYTHHYECTBE,

* CaMOCTOATEILHO a/ICKBATHO OIICHUBATH MTPABUIILHOCTH BBHITIOJTHEHUS JCHCTBUS U BHOCUTH
HEO0OXOMMBbIE KOPPEKTUBBI B HCTIOJTHEHHE KaK 10 X0y €r0 peaiu3alluy, TaK U B KOHIIE
NEUCTBUSL.

B cdepe noznaBaTeibHBIX YHUBEPCABHBIX YIYEOHBIX JEHCTBUI ydaluxcs:

* OCYIIECTBJIATH MOUCK HEOOXOAMMON MHGOPMAIUH JIJ1s1 BBIIIOJIHEHUSI BHEYYEOHBIX 3a/laHuM C
MCIO0JIb30BaHNEM y4eOHOH JTUTEpaTyphl U B OTKPHITOM HH(POPMAITHOHHOM MPOCTPAHCTBE,
SHIMKJIONEIUH, CIIPAaBOUYHUKOB (BKJIIOYAsl SJIEKTPOHHBIE, IIU(POBBIE), KOHTPOJIUPYEMOM
MIPOCTPAHCTBE

Hutephera;

* OCYILIECTBJIATH 3aIUCh ((PUKCaIMIO) BEIOOPOUHOH HH(POpMaIK 00 OKpYyXKaroleM MUpe U O
ce0e caMoM, B TOM 4HucIIe ¢ momouibio nHctpyMmeHToB MKT;

¢ CTPOUTD COO6H_ICHI/I$I, IMPOCKTHI B YCTHOﬁ U IHUCBMEHHOM (bopMe;
¢ IPOBOAWUTL CPABHCHUC U I(J'IaCCI/I(bI/IKaI_II/IIO 110 3aIaHHBIM KPpHUTCPUAM;
¢ YCTaAHABJIMBATL NPUYNHHO-CJICACTBCHHLIC CBA3HU B U3Y4aCMOM KpPYTC HBHCHHﬁ;

* CTPOUTH pacCyKIeHUs B (hopMe CBSI3H MPOCTHIX CYXJIEHUH 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBAX U CBS32X;



Obyuarowuiics NOIYYUM B03MOHCHOCHb HAYYUMbCA.!

* OCYIIECTBIISATh PACIIMPEHHBIA TOMCK MHPOPMALIUH C UCTIOIB30BaHUEM PECYPCOB OMOIHOTEK U
cetu HTepHeT;

* 3aMUCBIBATh, PUKCUPOBATH MH(POPMAINIO 00 OKPYKAIOIIHX SIBICHUSIX C TIOMOIIBIO
nacrpymentoB UKT;

* OCO3HAHHO U MPOU3BOJIEHO CTPOUTH COOOIICHUS B YCTHOM M MUCBMEHHOU (opMme;

* OCYIIECTBJIATH BBIOOP Hanboiee 3PPEKTUBHBIX CIIOCOO0OB PEIICHUS 3a7a4 B 3aBHCHMOCTH OT
KOHKPETHBIX YCIOBU;

* CTPOUTB JIOTUYECKOE PACCYNKIEHUE, BKIIFOYAIOIIEE YCTAHOBJIECHUE MPUYUHHO-CIIEACTBEHHBIX
CBsI3€i;

* MOT'YT BBIMTH Ha TEOPETUYECKUIN YPOBEHb PEILICHUS 3aJau: PEIIeHUE 10 ONpeAeICHHOMY
IJ1aHy, BJIaJIeHUE OCHOBHBIMU IIPUEMaMU PELIEHUS, OCO3HAHMS IEATEIBHOCTH 110 PELICHHUIO
3aJauu.

B chepe koMMyHHMKATHBHBIX YHUBEPCATbHBIX YIEOHBIX AEUCTBUM ydalIuXcs:

* AZICKBATHO HUCIIOJIB30BAaThH KOMMyHI/IKaTI/IBHI)Ie, Hpemne BCETO - pequLIe, Cpe)ICTBa JJIA
pelieHus pa3TuIHbBIX KOMMYHHUKATHBHBIX 33]1a4, CTPOUTH MOHOJIOTUYECKOE COOOIIEHUE, BIaICTh
JTUATOTHYECKON (POPMON KOMMYHUKAIIMH, UCTIOJB3Ys, B TOM YHCJIE CPEACTBA U MHCTPYMEHTHI
HUKT u aucTaHIIMOHHOrO OOIECHUS,

* TOTYCKaTh BO3MOKHOCTh CYIIIECTBOBAHHUS Y JIOACH pa3IUYHbIX TOUEK 3PEHUS, B TOM YHCIIEC HE
COBIA/IAOIIUX C €ro COOCTBEHHOW, 1 OPUEHTUPOBATHCS Ha TIO3UIIMIO TapTHEpa B OOIICHUU U
B3aUMO/ICHCTBUH;

®* YUUTBIBATH Pa3HbIC MHCHHUA U CTPEMUTHCA K KOOPAWMHAIWHN Pa3IMYHBIX HOSI/ILII/Iﬁ B
COTPYAHHUUYCCTBE,

* (popmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

¢ I0TOBApHUBAaTLCA U ITPUXOJUTD K 06H_[6My PCUICHHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIC
B CUTyallu CTOJIKHOBCHHA UHTCPECOB;

06)/'161]011414126‘)1 noydyum 603MONCHOCMb HAYYUMbCAL:

* YYUTBIBATh U KOOPJIMHUPOBATH B COTPYAHHUECTBE OTIUYHBIE OT COOCTBEHHON MO3UITUH IPYTUX
JTIOEH

® YUYUTBIBATH PA3HBIC MHCHUA U NHTCPCCHI U 000CHOBEIBATh CO6CTBCHHYIO IIO3HIIHIO,
* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHUH M IIOJIXOJIOB K PCUICHUTO HpO6JIeMBI;

¢ ApryMCcHTUPOBATH CBOIO MO3UIUIO0 U KOOPAWUHUPOBATH €C C MO3UIUAMU MTAPpTHCPOB B
COTPYAHHUUYCCTBC IIPpU BBIpa60TKC O6II_ICFO peuICHuA B COBMECTHO ACATCIBHOCTH,



* 33[1aBaTh BOIPOCHI, HEOOXOAUMBIE JJIs1 OpraHU3aluu COOCTBEHHON AEATEIBHOCTU U
COTPYIHHUYECTBA C ITAPTHEPOM;

* OCYHICCTBJIATDH B3aHMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYICCTBC HGOGXO[[I/IMYIO
B3anMOIIOMOIIb.

IIpeamerHbIe:

- OPUCHTHUPOBATLCA B SABJICHUAX U 00BeEKTax OKpYyXXaromero Mupa, 3HaTb 'paHUIbl UX
MMPUMCHUMOCTH,

- IOHUMAaTh OIpeIeNeHNs (PU3NUECKUX BEIMUUH U IOMHUTH OIpeNesIone GopMybl;

- IOHUMAaTh KaKuM (PU3MYECKUM MIPUHLIUIIAM U 3aKOHaM MOJUMHSIOTCS T€ WIH UHbIE O0OBEKTHI U
SIBJICHUS IPUPOBL;

- 3HaHHWE MOJIEJIM TTOUCKA PEIICHUH I 3a/1a4 10 (PU3HUKE;

- 3HaTh TEOPETUUECKHE OCHOBBI MATEMATHKH.

- IpUMEeYaTh MOJIENH SIBICHUN M 00BEKTOB OKPYXKAIOIIETO MHUPA;

- aHAIM3UPOBATH YCIIOBUE 3a/1a4H,

- nepeopMyIUPOBATh U MOJIEIHPOBATh, 3aMEHITh UCXOIHYIO 3a/1a4y APYTOi;
- COCTaBJIATH IUIaH PELICHMUS;

- BBIJIBUTATh U MIPOBEPSATH NpeIaracéMble JUisl pELIECHUs] TUIIOTE3bI;

- BJIaI€Tb OCHOBHBIMHU YMCTBCHHBIMHU OIICpalluAIMU, COCTABIAIOIIUMUA ITONCK PCIICHUS 3aaa4u.

Conep:xaHue nporpaMMbl BHEYPOUYHOIi 1eSITeJIbHOCTH

7 kaace

BBenenne. BBognoe 3anstue. Lenn u 3anaun kypca. TexHruka 6€301MacHOCTH.
Poaib 3kcnieprMenTa B JKM3HH YeJI0BeKa.

Teopusa: VI3yuutb OCHOBBI TEOPHH MOTpenIHoCTeil. [lorpenrHocTu npsMbIX 1 KOCBEHHBIX
U3MEpEeHNH, MaKCUMaJIbHAs MOTPEIIHOCTh KOCBEHHBIX U3MEPEHUH, YUeT NOTPEIHOCTEeN
U3MepeHuit npu nocrpoeHun rpapukos. [Ipencrapnenue pe3ynpTaToB u3MepeHuii B popme
TaOIUI U TPaHKOB.

IIpaxmuxa: OCHOBBI TEOPUH NOTPEMIHOCTEN IPUMEHSTD IIPU BBIIIOJIHEHUH KCIIEPUMEHTAJIBHBIX
3a/1a4, MPAKTHYECKUX paboT. (C HCmoJb3oBaHueM o6opyaoBaHus «Touka pocray)

Xapaxmepucmuka OCHOBHBIX BUO008 OCSIMENbHOCTIU:

[TpuBoauTH IpUMEPHI 00BEKTOB U3yYeHUs (pr3UKH (PU3UUecKue sBIeHUs, (Pu3ndecKoe TeJo,
BEIlIEeCTBO, (huznyeckoe nose). HabmoaaTe 1 aHanM3upoBaTh PU3NUECKUE SIBICHHS



(puxcupoBaTh U3MEHEHHUSI CBOWCTB 0OBEKTOB, CPABHUBATH X M 000011aTh). [I0o3HAKOMHUTHCS €
HKCIIEPUMEHTAIBHBIM METOJIOM Hccie1oBaHus mpuposl. COopka mpuOOpPOB U KOHCTPYKLIUH.
Hcnonp3oBaHne U3MEPUTEIBHBIX TPUOOPOB. BrimonHeHNE 1a00paTOPHBIX U MPAKTUIECKUX
pabot. J[narHocTuka u ycTpaHeHHEe HEUCIIPABHOCTEH

HpI/I60pOB. BI)ICTpaI/IBaHI/Ie THUIIOTE3 HA OCHOBAHUU NMCHOIINXCA JAaHHBIX.
Mexanuka.

Teopus: PaBHOMEpHOE 1 HEpAaBHOMEpHOE JIBIKEeHHE. [ 'padudeckoe npeicTaBieHue JBUKECHUS.
Pemenue rpaduueckux 3aiad, pacueT NyTU U CPeJHEN CKOPOCTH HEPABHOMEPHOTO ABMKEHUS.
[Tonstre nnepiyu 1 uHEpTHOCTH. LleHTpoOekHas cuna. [IpuMeHenne naHHbIX GU3NUYECKUX
TIOHSATUN B KU3HEACATEILHOCTH YesioBeka. Cuia yrpyrocTu, CHiia TPEeHHSI.

IIpaxmuxka: ViccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BOSHUKAIOIIEH B MIPYKUHE, OT
cTeneHu aedopMaliuu npykuHbl. OnpeneneHne KodxppuimeHTa TpeHust Ha Tpudomerpe. (¢
HcnoJib30BaHueM odopynoBanus «Touka pocray)

HccnegoBanme 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIBI HOPMAJIbHOT'O JaBJICHU.
Xapakmepucmuka OCHOBHBIX U008 O IMEIbHOCHIUL!

Amnanus tabnuu, rpadukos, cxeM. [lorck o0bsicHeHNs Ha0mo1aeMbIM cOObITHAM. OTipesiesieHne
CBOMCTB MPUOOPOB IO YepTeKaM U MOJENISAM. AHAIN3 BOZHUKAIOMIMX MPOOJIEMHBIX CUTYalIUA.
N3006paxaTh cucTeMy KOOPAWHAT, BHIOMPATh TEJIO OTCUETA U CBSA3BIBAThH €T0 C CUCTEMOU
KoopauHat. crosib30BaTh CUCTEMY KOOPAMHAT VIS U3YUEHUS MIPSIMOJIMHEIHOTO JBM)KCHUS
tena. COopka mpuOOPOB M KOHCTPYKIMH. VCIoIp30BaHNe H3MEPHUTEIBHBIX TPHOOPOB.
BrinonHenue 1abopaTopHBIX U MPAKTHIECKUX paboT (€ MCMOJIb30BaHHEM 000PY/A0BaAHMS
«Touka pocray). /luarnoctrka u ycrpaHeHHe HeUcCIpaBHocTel mpubopos. BeicTpanBanue
TUIO0TE3 Ha OCHOBAaHUU MMEIOIIMXCS TaHHBIX. KOHCTpynpoBaHue 1 MOAETUPOBAHUE.
Brinonnenue 3aanuii Mo ycoBepuIeHCTBOBAHUIO MTPHUOOPOB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka u mpoBepka METOIUKHU IKCIIEPUMEHTaIbHOU paboThl. PaboTa B Masnbix
rpymnmnax. AHaJIU3UPYIOT, BHIOUPAIOT U 000CHOBBIBAIOT CBOE pEILICHHUE, NCHCTBUS.
[IpencraBienue pe3yabTaTOB MAPHOM, TPYIIIOBOI IEATEIBHOCTH. YYacTHe B JUAJIOTE B
COOTBETCTBUU C MPABUJIAMU PEUEBOTO MOBEICHUSI.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackasi, ruapocTaTHYECKOE JaBICHUE, COOOIIAOIIHECS
COCY/Ibl, TUPABINYECKUE MALITUHBI.

Hpakmuka: 3a0aqu: BBITAJIKMBAIOIIAA CHJIa B PA3JIMYHBIX CUCTEMAX; HpI/I60pI:>I B 3a1a4ax
(coo6ma10umec;1 COCybl, TUAPABINYCCKUC MAIIIMHbI, pbIYary, 6J'IOKI/I). 3KCHepI/IMeHTaHBHHe
3aaHuA:

1)usmepenue cuiabl Apxumesna, 2)u3MepeHue MOMEHTA CHJIbI, ICHCTBYIOIIETO Ha phIvar,
3)usmepenue

pabOThI CHIIBI YIIPYTOCTH HPH MOIBEME I'Py3a C MOMOIIBIO TTOABMYKHOTO HITH HETOABUKHOTO
0710Ka.(c ncnoJib30BaHueM odopynoBanus «Touka pocTay)



XapaKmepucmuKa OCHOBHBIX U008 OesIMEIbHOCHIU!

Amnanuz tabnui, rpadukos, cxeM. [lorck oObsicHeHUs Ha0M01aeMbiM cOOBITHSIM. COOpKa
pruOOPOB U KOHCTPYKIHA. VCIoIb30BaHNEe U3MEPUTENHHBIX TPUOOPOB. BrimoHeHne
71a00paTOPHBIX U MPAKTHUECKUX paboT. J[narHoctika u ycTpaHeHHE HEUCIIPAaBHOCTEH MPHOOPOB.
BricTpanBaHue runoTe3 Ha OCHOBaHMM UMeEOIuXcs JaHHbIX. KoHcTpyrpoBanue u
MoienupoBanue. PaboTta B ManbIxX rpynmnax. AHaIU3UPYIOT, BEIOUPAIOT M 000CHOBBIBAIOT CBOE
peuienue, aevictBus. lIpencrapiieHne pe3ynbTaToB NapHOM, TPYNIIOBOU IEATEIBHOCTH.
[ToaroroBka cooOuIeHNI U AOKIAA0B. YUacTue B AMAIOre B COOTBETCTBUHU C IIPaBUIIAMU
pe4YeBOro MOBEACHUS.

Craruka.

Teopus: bnoxk. Peruar. PaBHOBecHe TBEpABIX TEN. Y CIIOBUS PAaBHOBECHS. MOMEHT CHUJIBI.
[TpaBuno momenToB. Llentp Tsxectu. MccrnenoBanne pa3muyHbIX MEXaHHUYECKUX CHCTEM.
KomOunmnpoBaHHbIe 3a1a4H, UCTIOIB3YS YCIOBHS PABHOBECHS.

Ilpakmuka: VI3roToBNeHNE pabOTAIOIICH CHCTEMBI OJIOKOB.
Xapaxmepucmuka 0CHOBHBIX 81008 OeSIMENbHOCMU.

Amnanus tabnuu, rpadukos, cxeM. [lorck o0bsicHeHNs HaOM01aeMbIM cOObITHSAM. OTipesiesieHne
CBOMCTB MPUOOPOB TIO YepTEKaM M MOJIEISIM. AHAJIN3 BOZHUKAIOIIUX MPOOJIEMHBIX CUTYaITUH.
Hab6nrogaTs aeiicTBre mpocThIX MeXaHn3MOB. [lo3HaKOMUTBCS ¢ PU3NYECKON MOIEITBIO
«abcomoTHO TBEPAOE TeIoy». Pemrarh 3a1aun Ha MPUMEHEHHE YCIIOBH(TIpaBUIIa) PAaBHOBECHS
peraara. [IpumensaTs ycnoBue (IIpaBuiio) paBHOBECHS phiuara Jijisi 0ObSICHEHUS JCHCTBUS
Pa3IMYHBIX MHCTPYMEHTOB, HCIIOJIb3YEMBIX B TEXHUKE U B ObITY. COOpKa mprbOPOB U
KOHCTPYKIUH. Vcriop30BaHne H3MEPUTEIIBHBIX MPUOOPOB. BhioTHEHNE 1a00PATOPHBIX U
MpaKkTUYECKuX padoT. JlnarHoctuka u

ycTpaHEeHHe HeHCIpaBHOCTEH MprubopoB. BricTparBaHue runoTe3 Ha OCHOBAHUU UMEIOIINXCS
nanHbIX. KoHCTpyrpoBaHue 1 MojienupoBanue. BeinoaHeHue 3a1aHuii mo
YCOBEpIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapuaHTOB OMBITOB. PazpaboTka u
MIPOBEpPKa METOJIMKU SKCIIEPUMEHTAILHOU PabOTHI.

PaGota B ManbIx rpynmnax. AHaTU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE peIlIeHNE,
neiictus. [IpeacraBnenue pe3ylnbTaToB MapHO, TPYNIOBOH AesTenbHOCTH. [loaroToBka
coo01eHuit u 10k1a10B. OCyIIEeCTBISIOT CAMOOLIEHKY, B3aUMOOIIEHKY JESTEIbHOCTH. YYacTue
B TMAJIOTE B COOTBETCTBUU C MMPaBUJIAMH PEUYEBOTO MOBEICHUS.

8 kiacc

TenaoBble ABJIEHUS.

TemnnoBoe pacmpCHUcC TCII. HpOI_ICCCBI IJIaBJICHUA U OTBCPACBAHUSA, UCIIAPCHUS U

KOHACHCAIIUH. Termonepez[aqa. BrnaxuocTs BO3yXa Ha pa3HbIX KOHTUHCHTAX.



Hemoncmpayuu: 1. Habmoaenue tasgaus ibaa B Boje. 2. CKOpOCTH HCTIapeHus Pa3IHIHbIX
xuakocteid. 3. TermnoBsie ABUTaTENH OYIyIIETO.

Jlabopamopnvle pabomul (¢ HenoJIb30BaHHEeM o0opyaoBanus «Touka pocray): 1. M3menenus
JUTMHBI TeJla IPU HarpeBaHUU U OXJaxaeHuu. 2. OTimMBKa nmapaguHOBOTO COJIIaTHKA. 3.
HaGmonenue 3a miaBiaenneM jpaa 4. OT 4ero 3aBUCHT CKOPOCTh UCTIAPEHHS )KUAKOCTH? 5.
HaGumronieHne TeronpoBofHOCTH BOJIBI U BO3LyXa.

Xapaxmepucmuka OCHOBHDBIX U008 O IMEIbHOCHIU!

CamocTodaTenbHO (POPMYIUPYIOT TO3HABATEIBHYIO 3a/1a4y. Y MEIOT C TOMOIILIO0 BOIIPOCOB
N0OBIBaTh HEJOCTAOLLYIO0 HH(pOopMaIuio. Vcrnonb3oBaHie H3MEPUTENBHBIX TPHUOOPOB.
BrinosiHenue 1ab0paTopHbIX U MPAKTHUECKUX paboT. JIMarHocTUKa U yCTpaHEHUe
HeucnpaBHocTel npubopoB. BricTpanBaHne runoTe3 Ha OCHOBaHUHM UMEIOIIUXCSI TAHHBIX.
KoHcTpynpoBanue u MoaenupoBaHue.

Brinosinenue 3aanuii Mo ycoBepuIeHCTBOBAHUIO MTPUOOPOB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka 1 mpoBeEpKa METOIMKH dKCIIEPUMEHTATBHOM paboThl. PaboTa B MasbIx
rpynnax. AHaJIU3UPYIOT, BHIOMPAIOT U 00OCHOBBIBAIOT CBOE pEIlIeHUE, T1eHCTBHUS.
[IpencraBnenue pe3yabTaToB NApHOM, TPYNIOBON AEATEIBHOCTH. Y YacTUE B TUAJIOTE B
COOTBETCTBUU C NPABUIAMH PEUEBOTO

MOBEACHHUS.
JJleKTPUYeCKUE SABJICHUS.

Muxkpomup. Mozaenu atoma, cyniectBoBaBiiue 10 Hadaina XIX. Mctopus OTKpBITHS U ACHCTBUS
rajgbBaHUUYECKOTO demMenTa. Mctopus cozmanus anektpodopHoit mammabl. OnbiT Bosbra.
DNEKTPUUYECKUIN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray)
1. Monenu aromoB. 2. ['abBaHUYECKHE AIEMEHTHI. 3. DieKTpodopHOi
MaiuHsbl. 4. OneiTel BonbsTa u I'ansBanu.

Jlabopamopuvie pabomul.: 1. Co3gaHue ralbBAHUYECKUX 3JIEMEHTOB U3 MOJIPYYHBIX CPEJICTB. 2.
DNEKTPUUYECKUN TOK B JKUIKOCTSAX CO3JAHUS «30JI0TOTO KIIFOUUKA.

Xapakmepucmuka OCHOBHBIX BUJIOB ACATCIBHOCTH.

praBJ’IfIIOT CBOEH ITO3HABATEIBHON U yqe6H0171 ACATCIIBHOCTBIO TIOCPEACTBOM IMTOCTAHOBKHU
ueneﬁ, IUTaHUPOBAHUA, KOHTPOJIS, KOPPCKIHUU CBOUX JIECTBUI U OLICHKHU YCIICITHOCTHU
YCBOCHUA. CpaBHI/IBaI-OT CII0CO0 1 pe3YyJIbTaT CBOUX JIENCTBUIH C 06pa3u0M - JJUCTOM
COIIPOBOXKACHU. O6Hapy>KI/IBaI-OT OTKJIOHCHHUA. O6,ZLYMLIBaIOT MMPUYNHBL OTKJIOHEHUM.
OCYH_ICCTBJ'ISIIOT CaMOKOHTpPOJIb U

B3aMMOKOHTPOJIb. Hcnonp3oBaHue HU3MCPUTCIIbHBIX HpI/I60pOB. Brinonnenue J'Ia60paTOpHBIX n
MMPaKTUYCCKUX pa60T. I[I/IaI‘HOCTI/IKa " YCTPAHCHUC HCHCHpaBHOCTCﬁ HpI/I60p0B. BBICTpaI/IBaHI/IG
TUIIOTE3 HAa OCHOBAHHWH MMCIOIIUXCS NJaHHBIX. KOHCTPYI/IpOBaHI/IC U MOJCIIMPOBAHUC.



3HeKTp0MaFHI/ITHLIe ABJICHUA.

MarnuTtHoOe 1oJjie B BemecTBe. MarautHasi anomanusi. Marautasie Oypu. PasHoBugHOCTH
ANEKTPOU3MEPUTEIBHBIX TPHUOOPOB. Pa3HOBUIHOCTH 3JIE€KTPOABUTATEINCH.

Hemoncmpayuu (¢ ucnoJib3oBanuem ooopynoBanusi «Touka pocray): 1. HarnsimHocTh
IIOBEJCHU BE€IICCTB B MAalrHUTHOM IIOJIC. 2. HPGSGHTaHI/II/I (o)

MarHUTHOM I10Ji€ 3eMJIM U O MarHUTHBIX Oypsix. 3. JlemoHcTpaius pa3HOBUIHOCTEN
ANEKTPOU3MEPUTEIBHBIX TPUOOPOB. 4. HarnsamHocTh pa3sHOBUAHOCTEN 3JIEKTPOABUTATEIICH.

Jlabopamopuvie pabomul. 1. ViccnenoBanue pa3inuyHbIX 31EKTPOU3ZMEPUTENIBHBIX TPHUOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

VYrpaBmsitoT CBOEH MO3HABATEIHLHOU M YUeOHOH JESITEIIbHOCTBIO TIOCPEJICTBOM TTOCTAHOBKHU
LeseH, IUNTAaHUPOBAHUSL, KOHTPOJIsL, KOPPEKIIUN CBOUX JIEUCTBUM U OLICHKHU YCIICIIHOCTH
ycBoeHus. CpaBHUBAIOT CMIOCO0 U PE3yNIbTaT CBOUX JACHCTBUN ¢ 00pa3IioM - JIUCTOM
conpoBoxaeHus. OOHapyKUBalOT OTKJIOHEHUs. OO yMbIBalOT MPUYMHBI OTKJIOHEHUH.
OcCyIIecTBIIOT CAMOKOHTPOJIb U

B3aHMOKOHTPOJIb.
OnTnyueckue ABJCHUSI.

VicTouHMKH cBeTa: TEIUIOBBIC, IIOMUHECIICHTHBIE, UCKYCCTBEHHBIE. MI3rOTOBJICHNE KaMepHI -
00CKypa 1 uccie0BaHue H300paKEHHUs C TOMOIIBIO MOJIE. MHOTOKpaTHOE H300pakeHUE
npeaMeTa B HECKOJIBKUX TUIOCKHX 3epKaiax. 3roTOBUTh MEPHUCKOI H C €0 MOMOIIBIO TIPOBECTH
HaOmroeHus. [IpakTHuecKoe NCTI0Ih30BaHNE BOTHYTHIX 3€pKajl. 3PUTEIbHBIC WILTIO3UH,
MOPOXKTaeMbIe

MIpCIIOMIICHUCM CBCTA. MI/Ipa)KI/I Pa3BuTHe BOJIOKOHHOM ONTHUKH. Mcrioabp30BaHNEe 3aKOHOB CBETA
B TCXHHKC.

Hemoncmpayuu(c ucnoJib3oBanuem odopyaoanusi «Touka pocra»)
1. Paznuynble HICTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX

IUI0CKHX 3epKanax. 3. M3o0paxeHne B BOTHYTHIX 3epkanax. 4. VMcnonabp3oBaHue BOJOKOHHOM
ONTHUKH. 5. YCTpOHCTBO oTOANMAPATOB, KHHOTPOESKTOPOB, KAJIEHJOCKOIOB.

Jlabopamopnvie pabomul: 1. U3rotoBineHne kaMmepbl - 00CKypa 1 UCCIeI0BaHHE N300paXkeHHs ¢
noMo1nbko Mojienu. 2. [IpakTuueckoe npuMeHeHne MIockux 3epkai. 3. [Ipaktuueckoe
HCIOJIb30BaHNE BOTHYTHIX 3epKail. 4. MI3roToBiIeHne MepucKoma U HabII0AEHUS C TOMOIIIBIO
MOJIENH.

Xapakmepucmuka OCHOBHBIX 8UO08 0eAMENbHOCHIL!

YHpaBJBIIOT CBOEH IMO3HABATEIbHON U y‘-IC6HOI71 ACATCIIBHOCTBIO TOCPEACTBOM MMOCTAHOBKHU
ueﬂeﬁ, IJTaHUPOBAHUA, KOHTPOJIS, KOPPCKIHNU CBOUX JIENCTBUI M OLICHKHU YCIICITHOCTHU
YCBOCHUA. Brigensor u (I)OpMy.TII/Ipy'IOT IMMO3HABATCJIbHYIO LICIIb. Br11enIsa10T KOJIUYECTBEHHEIE



XapaKTCPUCTUKU O6’b€KTOB, 3aaHHBIC CJIOBAMH. HpI/IHI/IMaIOT MO3HAaBATCJIbHYIO LICJIb U
COXPAaHAIOT €€ IIPU BBITIOJHCHUU

y4eOHbIX neiicTBuii. OCO3HAIOT CBOM JAEHCTBH. VIMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIICHHUS B
MaJIbIX IpyMIax.

YesioBek U npupoaa

ABTOMAaTHKa B Halleu ku3HU. [IpumMepsl HCNIOJIB30BAHUS aBTOMAaTUYECKUX YCTPOUCTB B HAYKE,
Ha MPOU3BOJCTBE U B ObITY. CpencTBa cBsizu. Paano u teneBuaeHue. AbTepHATUBHbBIC
HMCTOYHHUKHU dHEprun. Bumpl snexkrpocraniuii. Heo6Xo1MMoCTh 5KOHOMUHU TTPUPOTHBIX PECYPCOB
Y WCTIOJIB30BaHUSI, HOBBIX SKOJIOTUYHBIX U O€30MacHbIX TexHoJoruil. Hayka u 6e30macHoCTh
JIIOJIEN.

Jlemoncmpayuu: 1. boTOMaTepuanbl U CIANIBI 110 TEME.
Jlabopamopuwsie pabomul: 1.I3yuenne neCTBUN CPEACTB CBSA3H, PAJIMO U TEICBHUICHMSL.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

CamocTodaTenbHO (GOpPMYIUPYIOT TO3HABATEIBHYIO 3a/1a4y. YMEIOT (UM pa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBIO BOIIPOCOB JTI0OBIBATh HEIOCTAIOILYIO HH(POPMALIHIO.

9 kJjacc
Kunematuka

Crioco0Opbl onucaHust MeXaHU4YeCKoTo ABxkeHus. Cucrema otcdeta. [IpsMonuHeiiHOe NBYKCHHE.
[IpssmonuHeliHOEe paBHOMEPHOE IBMKEHHUE M0 TII0CKOCTH. [lepemenienne u CkopocTh mpu
PaBHOMEPHOM TIPSIMOJIMHEHHOM JIBHYKEHUH TI0 TUIOCKOCTH. OTHOCUTEIIBHOCTD JBHKEHUS.
Cnoxenue aBukeHuil. [IpuHuun He3aBuCUMOCTH JBH>KEHUA. KpuBOIMHEHHOE IBH)KEHUE.
JIBmkeHue Tesa, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY. PaBHOMEpHOE IBH)KEHUE 110
OKPYXXHOCTH. YTJIoBasi CKOpocTh. [lepros u yactora BpamieHusi. CKOpocTh

Y YCKOPEHHE IPH PABHOMEPHOM JIBMKEHHH TI0 OKPY>KHOCTH.
Jlabopamopnule pabomul(c NcnoJib30BaHueM o0opynoBaHusi «Touka pocray):
W3yueHre qBMKEHUST CBOOOIHO TAIAIOIIETo Tea.

W3yueHre qBUKEHUS TI0 OKPYKHOCTH.

prweprle membvl NPOEKMHbLX U UCCIe008amelbCKUx pa60m:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS TIPU UCTIONB30BaHUU TpeHaxepa «Oeropas
JTOPOKKAY.

I/ICTOpI/IquKaH PECKOHCTPYKIUS OIBITOB T'amunes o ONPCACIICHUIO YCKOPCHUA CBO6OI[HOF0
naaCHus TCI.

[TpunIunB paboTHl TPUOOPOB ISl U3MEPEHHUSI CKOPOCTEH U YCKOPEHHIA.

HpI/IMeHeHI/Ie CBO60,Z[HOF0 naacHus it U3SMCPCHUS PCAKIIUN YCJIIOBCKA.



Pacuer TpaekTopuu IBUKEHHUS IIEpCcOHaXeEN pacckazos P.Pacmy.

Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHHE U 00CYKICHNUE TeKCTa CTaTei
MHTEPHET-CATOB, 00CYXIEHUE TOKIAI0B U PE3EHTALNi, COCTABJICHHUE U PEIICHHUE 3a/1ad,
obcyxkaeHue crocoboB pemerus (moaroroska k OI'D no dusmke).

JAunamuka

WNuepunaneuelie cuctemsl orcueta. Cuia. 3akoHsl HeloToHa. /[BukeHue Tena noja aeiictBueM
HECKOJIBKUX CHJI. JIBUKEHUE CUCTEMBI CBSI3aHHBIX Tell. JIMHAMUKa PaBHOMEPHOTO IBU>KCHUS
MaTepUaIbHOM TOUKH 1O OKpY>KHOCTH. Kitaccel cui. 3akoH BCEeMUPHOTO TATOTEHUs. J[BUxkeHue
maHeT. VICKyCCTBEHHBIE CITyTHHUKH.

Conneunas cuctema. Mcropus pazsutus npecraBienuii o Beenennoit. CTpoeHue 1 dBOJTIONUS
Bcenennoi.

Jlabopamopnule pabomul(c NcNoJib30BaHUuEM o00opynoBaHusi «Touka pocray):

N3mepenue macchl Tena ¢ UCIOJIb30BAHUEM BEKTOPHOT'O Pa3iiokKeHus cuiibl. M3yuenue
KMHEMAaTUKH U JUHAMHUKU PaBHOYCKOPEHHOTO JABMKEHUS (Ha MpUMepe MalIuHbI ATBYJ).
N3ydeHue TpeHUs CKOJIbKEHHUSL.

HpuMeprle membvl NPOEKMHbLX U UCCIe008amenbCKux pa6om.‘

HcTtopuueckas pekoHCTpyKius onbIToB KynoHa 1 AMOHTOHA 1O ONPEAETICHUIO BETMUMHBI CHITBI
TpeHHs cKobxeHUs. [lepBble HCKYCCTBEHHbIE CITYTHUKH 3EMIIH.

Kak otnnuaroTcs MeXaHM4eCKHUe MPOLeCChl Ha 3eMIIe OT MEXAaHMYECKHUX MPOLIECCOB B KOCMOCE?
Tena CosnHeuHol cucteMbl. OTKPBITHSI HA KOHYUKE TIepa.

Xapaxkmepucmuka 0CHOBHbIX U008 OesiMeIbHOCMU. YTCHHE U 00CYXKICHHUE TEKCTa CTaTei
WHTEPHET-CAITOB, 00CYXKICHUE TOKIAJI0OB U IPE3CHTAIINN, COCTABIICHHE U PEIICHHUE 3a/ad,
o0cyxeHne crmoco6oB pemieHus (moarotoka k OI'D o dusuke).

HNmnynbe. 3aK0H cOXpaHEeHUs UMITYJIbCA

I/IMHyJ'ILC. N3menenue HMITYJIbCa MaTepHaHBHOﬁ ToukH. CucreMa Teil. 3akoH COXpaHCHUA
HUMITYJIbCA.

prwepﬂbze membsl NPOEKMHbIX U UCCe008aMeENbCKUX pa60m.'

PeaxtuBHoe nBuxenue B npupone. Paccienosanue A TII ¢ moMoIipro 3aKk0Ha COXpaHEHUS
HMITYJIbCA.

Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CYXKIeHNe TeKCcTa cTaTeit
WHTEPHET-CAlTOB, 00CYXKICHUE TOKIIAJIOB U IPE3CHTAIINN, COCTABIICHHE U PEIICHHUE 3a/ad,
obcyxaenue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka

PaBHoBecue Tena. MOMEHT CHUJIBL. Y CIIOBUS paBHOBECHUA TBEPAOTO TCIIA. HpOCTBIC MCXaHU3MBI.



Jlabopamopnule pabomui(c Mcnosib3oBaHueM odopynoBanusi «Touka pocray):
Omnpenenenre EHTPOB MACC Pa3IUYHBIX TN (TPH CIIOC00a).
IIpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

[IpumeHeHne NpocThIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3EMJIIHKH 10 HEOOCKpeODa.
HccnenoBanue KOHCTPYKLIUU BEJIOCUIIEA.

Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHHE U 00CYKICHNUE TEKCTa CTaTei
MHTEPHET-CATOB, 00CYXKACHUE TOKIAJ0B U IPE3EHTALNN, COCTABIICHHE U pEelIeHHE 3a/1ad,
o0cyxenne cnoco6oB pemienus (moarotoka k OI'D mo ¢usuke).

Mexannuyeckue KoJ1e0aHus H BOJIHbI

Mexannueckue kosiebanus. [IpeoOpasoBaHye SHEPruu NPU MEXAaHUYECKUX KOJIEOaHUAX.
MaremaTtuueckuil ¥ IpyKUHHBIN MasTHUKH. CBOOO/IHBIE, 3aTyXalOIINE U BHIHYXKICHHbIE
kosebanus. Pezonanc. Mexanndeckue BoJHBL. JlJInHA M CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopnule pabomul(c Ncnosib30BaHUuEM o0opynoBaHusi «Touka pocray):
N3yuenue koneOaHuit HUTSIHOTO MasiTHUKA.

IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

CtpyHHBIE MYy3bIKaJIbHbIE HHCTPYMEHTHI. KosiebaTebHble CHCTEMBI B IPUPOJAE U TEXHUKE.

Xapaxkmepucmuka 0CHOBHbIX U008 OesiMeIbHOCMU. YTEHHE U 00CY)KICHNE TEKCTa CTaTei
WHTEPHET-CAITOB, 00CYXKICHUE TOKIAJI0B U IPE3CHTAINI, COCTABIICHHE U PEIICHHUE 3a/1ad,
o0cyxieHne crmoco6oB pemieHus (moarotoka k OI'D o dusuke).

DJIeKTPOMArHUTHbIE KOJIe0aHUs U BOJHBI

[TepemennsIii anekTpuueckuii Tok. KosebaTenbHblil KOHTYp. BeiHYX)eHHBIE 1 cCBOOOAHBIE DM
KojeOanus. DM BOJIHBI U UX CBOMCTBA.

prwepﬂbze membsl NPOEKMHbIX U UCCe008aMeENbCKUX pa60m.'

HpI/IHI_II/IHbI pPaauoCBA3U U TCICBUACHUS. Bansane OM I/ISHy‘{eHI/Iﬁ Ha JXNBBLIC OpraHu3MBbl.
Hzrotosnexnue YCTaHOBKHU UL AEMOHCTpPAIUU OIIBITOB I10 OMU.

OnextpoMarauTHoe u3nydeHne CBU-neun. Mctoprueckas peKOHCTPYKIIHS OMBITOB AMIEpa.

Xapaxkmepucmuka 0CHOBHbIX U008 OesimeNbHOCmU. YTEHUE U 00CYXKIeHNe TeKCcTa cTaTeit
WHTEPHET-CANTOB, 00CYXKICHUE JIOKJIAJIOB U TPE3CHTAIINMH, COCTABJICHHUE U PEIICHUE 3a/1ad,
obcyxaenue crnoco0oB perierus (moaroroska k OI'D no ¢usuke).

Ontuka

HcrouyHuku cBeTa. I[eﬁCTBHH cBeTa. 3aKOH HpHMOHHHCﬁHOFO pacnpoCTpaHCHUs CBCTA. 3aKkoH
OTpPaAKCHUSA CBCTA. HOCTpOGHI/IC I/1306pa)i(CHI/II71 B INIOCKOM 3CpKaJic.



3aKOH MPEIOMIIEHHs CBETA Ha IJIOCKOM IPAHULIE ABYX OJJHOPOIHBIX IPO3PAUYHbIX CPEL.
IIpenomnenue ceera B mpusMe. Jlucnepcus cBeTa. SIBieHue noaHoro BHyTPEHHETO OTPaKEHUS.
JIunzel. Tonkue nun3bl. [locTpoeHne n3o0pakeHuit, co3JaBaeMbIX TOHKUMH JHH3aMHU. | 1a3 u
3penue. Onruyeckue npudopHL.

Jlabopamopnule pabomul(c NcNoJib30BaHUEM 00opynoBaHusi «Touka pocray):
DKcrepuMeHTalIbHas [IPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenue nokasaress nIpesoMIIeHUs BOBL.

N3mepenune GoKycHOTO pacCTOSIHUSI COOMPAOIIEH JTUH3BI.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

I/ICTOpI/Ifl HUCCIICa0BAaHUA CBETOBBIX SIBJICHUH.

NcTtopuueckas pekoHCTpyKLus Teneckomna ["anues.

MsrorosneHue Kajgennockoma.

Xapaxkmepucmuka 0CHOBHBIX U008 OesimelbHOCmU. YTEHHE U 00CYXKICHNE TeKCTa CTaTei
WHTEPHET-CAITOB, 00CYXKICHUE TOKIAJI0B U IPE3CHTAINI, COCTABIICHHE U pelIeHHEe 3a/1ad,
o0cyxeHne crmoco0oB pemieHus (moarotoka k OI'D o dusnke).

du3nKa aTOMa U AaTOMHOI0 A/ApPa

Crpoenue atoma. [lormnonieHne u ucryckanue cBera aromaMu. ONTUYECKUE CIEKTPbl. ONbITHI
Pezepdopna. [Tnanerapuas moaens atoma. CTpoeHHE aTOMHOTO siipa. 3apsI0BOE M MacCOBOE
yuclna. SaepHble CUibl. DHEPTUs CBA3H aTOMHBIX sJiep. 3aKOH paJMOaKTUBHOTO pacmaja.
Anbda- u 6era-pacnassl. [IpaBuna cMmemenus. Snepusie peakuuu. JleneHue U CUHTES Aep.
Snepnas suepreruka. Mctounuku sHeprun ConHia u 38e37. Peructpanus saepHbIX U3Ty4eHUN.
Brnusinue paguoakTUBHBIX U3Ty4€HUN HA )KUBBIE OPraHu3Mbl. Jlo3umeTpus. DKOJI0rH4ecKue
poOJIeMBbl SIEPHON SHEPTETUKH.

IIpumeprvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
Uctopus uzyuenus atoma.

N3mepenue KI1J] contHeunoi 6arapen.

HeBuanmbie u3nydeHus B CIIEKTPE HArPETHIX TEll.

Xapakmepucmuka 0CHOBHbIX U008 OesimeNbHOCmU. YTEHUE U 00CYXKIeHNe TeKCcTa cTaTeit
WHTEPHET-CATOB, 00CYXKICHUE TOKIIAJI0OB U IPE3CHTAIINI, COCTABIICHHE U PEIICHHUE 3a/ad,
obcyxaenue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opMBbl OPraHu3anum 06pa3oBaTeILHOIO Npolecca:
- TpynIoBas;

- HHAUBUAYAJIbHAA,



- ppoHTANbHAS.
Benymue TeXHOJIOTHH:

Hcnonb3yoTes 37IeMEHTHI CIIEAYIOUINX TEXHOIOTHIA: IPOEKTHAsA, TPOOIEMHOT0 00ydeHHUs,
MH(POPMAIMOHHO-KOMMYHUKAITMOHHAS, KPUTHYECKOTO MBIIIUICHUS, TPOOJIEMHOTO TNAJIOTa,
UTpOBasl.

OcHoBHBIE MeTObI Pa00THI HA YPOKe:

BGIIYHII/IMI/I METOJaMU O6y‘I€HI/I$I SABJIAIOTCA: ‘{aCTH‘{HO-HOHCKOBOﬁ, METOJ MaT€MaTU4YCCKOI'O
MOJCINPOBaHNuA, aKCMOMATHYCCKUM MCTO.

DopMBbI KOHTPOJIA:
Tak Kak 3TOT KYypC ABJIACTCA OOMMOJTHHUTCIBHLIM, TO OTMETKA B Oajtax HE CTaBUTCH.

VYyamuiicss yauTCsl OLleHUBATh ce0s U APYruX cam, 4To MO3BOJISIET pa3BUBATh YMEHUS
caMOaHaJN3a U CIOCOOCTBYET PA3BUTHUIO CAMOCTOSITENIbHOCTH, KaK CBOMCTBY JIMYHOCTH
y4damerocsi. BelsiBiieHre MpOMEKYTOUHBIX U KOHEUHBIX PE3YJIBTATOB YUYaIIMXCS TPOUCXOIUT
yepes MPaKTUYECKYIO e TeIbHOCTh; 3a4eTHBIE PaOOTHI:

* TeMaTh4ecKas Mo00pKa 3a/1a4 Pa3INIHOTO YPOBHS CIOKHOCTH C TIPEACTABICHUEM Pa3HBIX
METOJIOB PEIICHHS B BUC TEKCTOBOI0 TOKYMEHTA, Mpe3eHTaluu, (Gpadu-aHuManmuu,
BHIEOPOJIMKA WK WED - cTpaHuIbl (caiita)

* BHICTaBKa [IPOEKTOB, MPE3CHTALIN;

* ICMOHCTpaluA SKCIICPUMCHTA, KauyeCTBECHHOMU 3aJa4i ¢ KaYCCTBCHHBIM (YCTHBIM WJIN B BUJEC
IIPHUIIOKECHUS, B TOM YUCIIC, HpGSCHTaHHeﬁ) OIMIMCAaHUEM IIpoLECCa Ha 3aHATUH, (beCTI/IBaJ'Ie
OKCIICPUMCHTOB, (bI/ISI/I‘ICCKI/Ie OJIMMIINAaABbI.

KanennapHo-remaTndeckoe mjianuposanue 7 kiaacc-0,54aca B Hexesrio

Ne Hara Tema ypoka HUcnoab3oBanue
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1. BBenenue (14)

BBonHoe 3ansarue. Llenu u 3anaun Kowmmbroreproe 0,5
1 Kypca. TexHrnka 6€30macHOCTH. 00opyi0BaHue
2. PoJb 3KcniepUMeHTA B )KM3HU YesioBeka (34)
CucreMa eqUHHILL, HOHITHE O Kommnbroreproe 0,5
000opyI0BaHNE
2 IPSIMBIX ¥ KOCBEHHBIX U3MEPCHHSX
DuU3NYECKUI HKCIIEPUMEHT. OOGopynoBanue s 0,5
JIEMOHCTpanuil
Buapl puzndeckoro skcriepuMenTa.
[TorpenraocTs W3MepeHus. Bup
MOTrpeIHOCTEN n3Mepenus. Pacuér
3 MOTPENTHOCTH U3MEPEHUSI.
JlabopaTtopnast pabota OGopynoBanue 1Jis 0,5
«3mepenne odbema TBEp0ro nabopaTopHbIX paboT U
YUYEHUYECKUX OTIBITOB
tenay. [IpaBuna opopmieHus
4 nabopaTopHO pabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE M HEpaBHOMEPHOE OOGopynoBaHue 1is 0,5
5 JIBIDKCHHS. 71a00paTOPHBIX paboOT U
YUEHUYECKUX OTIBITOB
I'paduueckoe npencraBieHne (Ha 6a3¢ KOMILTCKTOB 0,5
6 JIIBUKEHU. s OI'9)
Pemenne rpaduyeckux 3aaad, 0,5
pacueT MyTH U CpedHel CKOPOCTU
7 HEPABHOMEPHOTO JBM)KCHHUS.
[lonsATHE MHEPLIMM U HHEPTHOCTH. 0,5
8 LenTpobexHas cuina..
9 Cuna ynpyrocrtu, cuiia TpeHuUs Ob6opynoBanue s 0,5
JlaGopatopHas paboTa nabopaTopHbIxX padot u | 0,5
YUEHUYECKUX OTIBITOB
10 «HMccnenoBanue 3aBUCUMOCTH

(Ha 6a3e KOMIUIEKTOB




CHUJIbI YIIPYTOCTH, BOSHUKAIOLIEH B

MpYXHHE, OT CTENEeHHU AehopMaIiu

st OI'D)

MPY)KUHBD».
Jlaboparopuas paboTa 0,5
«Onpenenenue kodpdumnrenra
11 TPEHUs Ha TpPUOOMETpeY.
JlabopaTtopnas pabota OOGopynoBanue s 0,5
«HMccnenoBanne 3aBUCUMOCTH 1ab0paTOPHBIX paboOT U
YUEHUYIECKUX OTIBITOB
CWJIBI TPEHUS OT CHUJIBI
12 HOPMaJIbHOTO JTaBJICHUSI.
4. I'mapocraruka (124)
13 [TnotHOCTH. 3amava maps ['epona O6opynoBanue JiIs 0,5
JIEMOHCTpanui
Pemrenune 3amay HOBBIIEHHON 0,5
CJI0)KHOCTH Ha pacyeT IUIOTHOCTH
14 BEIIECTBA.
Pemrenne 3agay noBRIIEHHON OGopynoBaHue 1Jis 0,5
JIEMOHCTpaui
15 CJIO’)KHOCTH
JlaBlIeHHE KUJIKOCTH U ra3a. 3aKOH 0,5
16 [Tackains
17 CooOmaromiuecst COCyIbl. 0,5
JlaboparopHas paboTa O6opynoBanue s 0,5
18 «M3rotoBiieHre MOJIeH (POHTAHAY 71a00paTOPHBIX padOT U
YUEHUYECKUX OTIBITOB
JlaGopatopHas paboTa (Ha 6a3¢ KOMILIEKTOR 0,5
19 «M3rotoBnenue moenu GpoHTaHA s O
3akoH [lackains. JlaBnenue B 0,5

KHUAKOCTAX MU ra3dax.

20 I'mapaBnuueckue MalivHbL.




Coobmarommecs: CoCypl.

BrrTankuBaromias cuia. 3akoH O6opynoBanue s 0,5
JIEMOHCTpanui
21 Apxumena.
JlaboparopHas paboTa O6opynoBanue st 0,5
«BplIsicHEeHUE yCIOBUS TUIABAHUS nabopaTopHBIX paboT
YUEHUYECKUX OTIBITOB
22 TEI.
bnok 3agau Ha 3akon [lackars, OOGopynoBanue s 0,5
JIEMOHCTpanuil
23 3aKOH Apxumena.
Baok 3amaud Ha 3axoH [Tackais, 0,5
24 3aKOH Apxumena.
5. Craruka (104)
25 Baok. Preryar. O6opynoBaHue s 0,5
JIEMOHCTpanui
PaBHOBecue TBepABIX Te. MOMEHT 0,5
26 cuibl. [IpaBuiio MOMEHTOB.
Hentp Tsixectu. MccnenoBanue OGopynoBaHue 1Jis 0,5
27 Pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpaIuit
KomOunMpoBaHHbBIE 3a/1a4H, 0,5
28 WCITIOJIb3YSl YCIIOBUS PABHOBECHS.
KomOuaMpoBaHHbBIE 3a/1a4H, 0,5
29 UCIIOJIBb3YS YCIIOBUS PABHOBECHS
JlaboparopHas paboTa O6opynoBanue ajst 0,5
« 3rotoBnenue padoTaromIei 71a00paTOPHBIX PabOT U
YUCHHUYECKUX OTIBITOB
cuctembl 6510K0BY. OdopmieHue
(Ha 6a3e KOMIUIEKTOB
30 paboTHL. s O3
Pa6ota Hag mpoexToM «biokmy. 0,5
JlaGopatopHas paboTa
«U3rotoBnenue padoTaromen
31 CUCTEMBI OJIOKOBY.




Jlaboparopnas paboTa O6opynoBanue s 0,5
«M3roToBieHne padoTaroien nabopaTopHBIX paboT u
YUEHUYECKUX OTIBITOB
32 CUCTEMBI OJIOKOBY.
33 Odopmiienue paboTHI. KommberotepHoe 0,5
000opyI0BaHNE
34 3amuTa MPOEeKTOB. 0,5
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1. BBenenue (14)
BBoanoe 3ansrue. Llenn u 3amaun KommbrorepHoe 0,5
1 Kypca. TexHuka 6€30T1aCHOCTH. 000pyI0BaHNE
2. TensioBble siBjeHust (12 4)
Pa3nooOpa3ue TerIoBbIX SBICHHM. KommbrorepHoe 0,5
2 TemnoBoe pacmmpeHue Te. o0opynoBaHue
JlaGopaTtopnas pabota OOGopynoBaHue s 0,5
«VI3MeHeHwsI [UTMHBI Tella TpU 71a00paTOPHBIX PabOT U
YUCHHUYECKUX OIIBITOB
3 HArpeBaHUU M OXJIAXKICHUMY.
Tennonepenauya Habmronenue O6opynoBanue st 0,5
JIEMOHCTpaIui
TETUIONPOBOIHOCTH BOJIbI U
4 BO3/IyXa.
JlaGopatopHas paboTa Ob6opynoBanue s 0,5
«3mepenne yaenbHOU nabopaTopHbIX paboT U
) YUEHUYECKUX OTIBITOB
TETIOEMKOCTH Pa3JInYHbIX
CITOCMKOCTH pa3 (Ha 6a3e KOMIUIEKTOB
5 BEIIECTB. ms O
6 [InaBnenue u oTBEpAEBaHUE. 0,5




Jlaboparopnas pabota «OTiMBKa

napauHOBOTO COJITATHKAY

Jlaboparopnas paboTa O6opynoBanue st 0,5
«Habmtonenue 3a miaBjIeHHEM 1ab0opaTOPHBIX paboT U
YUEHUYIECKUX OTIBITOB
7 LI
Pemienne onumnuaaHbIix 3a1a4 OOGopynoBanue 1Jis 0,5
JIEMOHCTpanuil
8 Ha ypaBHEHHE TEIJIOBOro OajiaHca
Pemienne onmummnuaaHbIx 3a1a4 O0GopynoBanue s 0,5
) JEMOHCTpaLUi
9 Ha Pacy€T TEIJIOBBIX MTPOIIECCOB
10 Jlaboparopus kpucTamiorpadum. 0,5
Hcnapenne n KoHIEHCAITHS. OOGopynoBanue s 0,5
11 JIEMOHCTpaui
CocraB atmocdepsl, OGopynoBanue s 0,5
JIEMOHCTpaui
HaOII0ZCHUE TIEpexoaa
HEHACHIIIICHHBIX TTapOB B
12 HACBIIECHHBIE,
BnaxxHocTh BO3/1yXa Ha pa3HbIX OOGopynoBaHue s 0,5
13 KOHTHUHEHTAaX JIEMOHCTpaIuit
3. Daexkrpudeckue siBjaeHus (84)
Mukpomup. Monenu atoma, OOGopynoBaHue s 0,5
JIEMOHCTpaIui
14 cyliecTBoBaBIue g0 Hadana XIX
Hcropust OTKpBITHS U ACHCTBUS KommnbrorepHoe 0,5
obopynoBaHue
15 raJbBaHUYECKOI'0 DJIEMEHTA
HcTopus co3panus >meKTpodopHOi 0,5
16 MAIIUHBI
OneiTel BosibTa. Dnekrpuyeckuit KomMmnerorepHoe 0,5
obopymoBaHue
17 TOK B JIEKTPOJIUTAX.
Pertenne onuMnuaaHbeIX 3aaa4d Ha ObGopynoBanue s 0,5
18 JIEMOHCTpaIuit




3aKOHBI IIOCTOAHHOT'O TOKA

Habmoienne 3aBHCUMOCTH O6opynoBanue st 0,5
JIEMOHCTpaLui
COTIPOTHBIICHUS IPOBOJHHUKA OT
19 TEMIEPATYPHI.
Jlaboparopuas paboTa O6opynoBaHue st 0,5
«OmnpeneneHue CTOUMOCTH 1abopaTOPHBIX paboT U
. YUEHUYIECKUX OTIBITOB
M3PACXOJ0BAHHOM JIEKTPOIHEPTUU
(Ha 6a3e KOMIIJIEKTOB
10 MOILI[HOCTH MOTPEOUTENIS U TIO st O
20 CUETUUKY»
Pemrenne onmMImaageIxX 3aqa4 OGopynoBanue s 0,5
. JIEMOHCTpaui
21 Ha TEIJIOBOE JEHCTBUE TOKA
4. JaekTpoMarHuTHble siBjieHUus (34)
DNIEeKTPOMarHUTHBIC SIBJICHHS. OGopynoBaHue s 0,5
JIEMOHCTpaun
22 DIIEeKTPON3MEPUTEIbHBIE TPHOOPHI.
MarnuTtHas anoMmanusi. Marautaeie | O0opynoBaHue st 0,5
JIEMOHCTpaun
23 Oypu
PasnoBugHoctu 0,5
24 AJICKTPOIBUTATEIICH.
5. OnTuveckue siBjienus (74)
Hcrouynuku cBeTa: TEIIOBLIE, O6opynoBanue st 0,5
JIEMOHCTpaIui
25 JIFOMUHECLICHTHEBIE
DKCIEPUMEHT HAOJIIOICHHE. 0,5
MHuorokpatHoe n3o0pakeHue
npeaMeTa B HECKOJIBKUX TIOCKUX
26 3epKanax.
M3roToBUTH NEPUCKOII U C ETO Ob6opynoBanue s 0,5
JIEMOHCTpanuil
27 MTOMOIIBI0 TPOBECTH HAOTIOACHUS




HpaKTI/I‘-IeCKOG HCIIOJIB30BaHHUEC

O6opynoBanue 1Jis

0,5

JIEMOHCTpaLui
28 BOTHYTBIX 3€pKal
3puUTenbHbIE WILTIO3UH, O6opynoBanue 1Jis 0,5
JIEMOHCTpaLui
MOPO’KIaEMBbIC TIPEIIOMIICHUEM
29 cBeTa. Mupaxu.
30 Pa3BuTre BOJIOKOHHON ONTHKHU 0,5
Hcnonp30BaHme 3aKOHOB CBETA B 0,5
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMATHKA B HAIllEH )KU3HH . KommbrorepHoe 0,5
000pyI0BaHNE
33 Pammo u TenesuaeHne 0,5
ANbTepHATHBHBIC HCTOYHUKA 0,5
34 sHeprur. Buapl 2MeKTpOCTaHIINMA
Hayxka ceroans. Hayka u 0,5
35 0€30I1aCHOCTH JIFOEH.
KanengapHo-temaTtuyeckoe mianupoBanue 9 kiacc-0,54aca B Hexesnro
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1. BBenenue (14)
BBonnoe 3anstue. Lenu u 3amaun KommerotrepHoe 0,5
1 Kypca. TexHrnka 6€30macHOCTH. obopyoBaHue

2. KunemaTtuka (7 4)




CriocoObl onucanust O6opynoBanue st 0,5
JIEMOHCTpaLui
2 MEXaHUYECKOTO JIBUKCHUSI
[IpsimonuHeliHOe paBHOMEpPHOE O6opynoBanue 1Jis 0,5
JIEMOHCTpaLui
JIBIKEHUE 110 TuiockocTu? CMoTps
3 U3 KaKOW TOYKH HAOJII0IaTh
OTHOCUTENBHOCTD JIBHXKCHHUSL. OOGopynoBanue 1Jis 0,5
. JIEMOHCTpalun
4 CroxxeHue ABMKCHHI.
Jlabopamopuvie pabomul: O0GopynoBanue s 0,5
«M3ydenne NBM>XEHUSI CBOOOTHO 1ab0paTOPHBIX paboOT U
YUEHUYIECKUX OTIBITOB
najaroIero tenay, «Mzydenue
5 JIBUKCHHUS TeJIa IO OKPY>KHOCTH
Kak u kyma monerena BunrHeBas OGopynoBanue s 0,5
JIEMOHCTpanui
KocTtouka? Pacuer TpaekTopuu
JBUKEHUS T€J U IePCOHaXeH
6 pacckazoB P.Pacms o Mionxaysene
Hcropudeckas peKOHCTPYKIIHS OGopynoBaHue s 0,5
JIEMOHCTpaIui
onbITOB ["anunes no onpeaencHUIO
7 YCKOPEHHS g.
Onpeznenenne CKOpOCTH OOGopynoBaHue s 0,5
JIEMOHCTpaIui
PaBHOMEPHOTO JIBUKECHHUS MPU
UCIIOJIb30BaHUU TPEHAXKepa
8 «Oerosast TOPOXKKa.
3. Innamuka (84)
Cuna Bonu, cuiia YO IeHUs UITU O6opynoBanue s 0,5
JEMOHCTpanui
9 cuina - puzndeckas BeauuuHa?
Jlabopamopnas paboma: O6opynoBanue s 0,5
10 «M3MepeHune Macchl Tenna» nabopaTopHBIX paboT U




JIBM>KkeHUE Tena 1o/ JeHCTBUEM YYEHUYECKUX OIIBITOB 0,5
11 HECKOJBKHUX CHII
JIBU>KEHME CUCTEMBI CBS3aHHBIX O6opynoBanue 1Jis 0,5
JIEMOHCTpaLui
12 TeN
Jlabopamopnwvie pabomoi: O6opynoBaHue st 0,5
«M3yueHmne TPEHUS CKOJIBKEHUSD)
1abopaTOPHBIX paboT U
13 YUEHUYIECKUX OTIBITOB
JunaMuka paBHOMEpHOTO JBKeHus | O0opynoBaHue ajst 0,5
14 10 OKPYKHOCTH JIEMOHCTpanuil
Wcropus pa3zsutus npeacrasinenuit | OOopynoBaHue ass 0,5
. JIEMOHCTpaui
15 o Bcenennoii. ComHeuHast cuctema.
OTKpBITHS HA KOHYHUKE TIepa. OGopynoBanue s 0,5
JIEMOHCTpanui
[TepBBIe HCKYCCTBEHHBIC CITyTHUKH
16 3emutn.
4. UmMnyJbce. 3aK0H cCOXpaHeHHsl MMITYJIbca (34)
17 Kak BbI SIXTy Ha30BeTE... KommbrorepHoe 0,5
000pyI0BaHNE
18 PeakTuBHOE NBMKEHUE B IPUPOJIC. 0,5
Paccnenoanue [ATII ¢ moMompbo Kommnbroreproe 0,5
000py1I0BaHKE
19 3aKOHA COXpPaHEHUS UMITYJIbCa
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue st 0,5
«OrmpeneneHue MeHTPOB Mace nabopaTopHbIX paboT U
YUEHUYECKUX OTIBITOB
20 pa3IUYHBIX TN (TPH criocoba)y
[Ipumenenue npocTeix MexaHu3MoB | KommbroTepHoe 0,5
B CTPOUTENBCTBE: OT 3EMIITHKH JI0 obopynoBaHue
21 Hebockpeba
6. Mexann4yeckue KoJ1e0aHus M BOJHBI (34)
22 Buas MasTHUKOB U X KOJIEOAHUIN ObGopynoBanue s 0,5




23 UYro nepeHocut BoaHa? JEMOHCTpaLi 0,5
KonebarenbpHbIe CUCTEMBI B IPUPOIE 0,5
24 Y TEXHUKE
7. DJIeKTPOMATHUTHbIE K0JIeOAHUS U BOJHBI (24)
DKcrepuMeHTalIbHas IPOBEpPKa Komneroteproe 0,5
. 00opyI0BaHNE
25 cBoiicTB DM BOJIH.
HccnenoBanue anektpoMarautHoro | KommnerorepHoe 0,5
00opyI0BaHNE
26 n3nydenuss CBU-neun
8. OnTuka (44)
. M3roToBnenne moaenu Kommnberoreproe 0,5
. 000pyI0BaHNE
27 KaJIEWJOCKOIIA.
DKcrepuMeHTalIbHas MPOBEpKa O6opynoBanue st 0,5
JIEMOHCTpanui
28 3aKOHA OTPAKCHHS CBETA.
Jlabopamopnas paboma: OGopynoBaHue s 0,5
«M3mepenne mokazaTest 1a00paTOPHBIX paboOT U
YUEHUYECKUX OTIBITOB
29 MIPETOMIICHHUS BOJIBI»
Kaxk omimmuarorcs nokasareinu OOGopynoBaHue s 0,5
JIEMOHCTpaIun
30 MPEJIOMJICHUS IIBETHOTO CTEKJIA
9. ®u3uKa aToMa M ATOMHOI0 siaApa (44)
[Tornomenue u cIyckaHue CBeTa KommbrotepHoe 0,5
obopymoBaHue
31 atomamu. ONTUYECKHE CIIEKTPHI.
Kommnbroreproe
N3mepenue KI1J] contHeunoi 0GOpyIoBaHHE 0,5
32 Oarapeu
Bnusinue pagnoakTUBHBIX 0,5
33 U3ITy4YEHHUH Ha )KUBBIE OPTaHU3MBI
CrocoOBI 3aIHUTEI OT 0,5
34 PaaMOaKTUBHBIX U3JTy4YEHUN
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