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yUYHTe b (PU3NKH



1. IOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma Kypca BHEYpOUHOH AesTenbHOCTH «Cl0oXHBIA Mup Gu3uku» s 9 kiacca
COCTaBJIEHA B COOTBETCTBHHM C TpeOoBaHusAMU DenepasbHOr0 TrocCylapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHZApTa OCHOBHOTO ob6miero o6pazoBanus’ (manmee — ®I'OC OOO) um mmcemM MuHHCTEpCTBA
obpasoBanus u Hayku Poccuiickoii @eneparnun «O06 n3yueHnn npeaMeTHoi oonactu «Du3ukar.

[TpenmeTHas o6nacts «DuU3uKa» MOXKET OBITh Peau30BaHa Yepes:

1) 3aHATHA 1O mpenMeTHOM obsacT «@PU3MKa», YUUTHIBAIOLIUE PErMOHAIbHBIE OCOOEHHOCTH
peruona Poccum, BKJIIOYEHHBIE B 4acTh y4dyeOHOro miaHa, (OPMUPYEMYIO  YYaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHU;

2) BKIIOUEHHE B paboyme IporpamMmbl YYEOHBIX MPEAMETOB, KYpCOB, NUCIMIUIMH (MOIYJIECH)
APYTUX MPEIMETHBIX 00JIacTel TeM, COAEPIKAIIMX BOIIPOCHl MAaTEMAaTHIECKOTO 00pa30BaHuUs;

3) BKJIIOYEHHE 3aHATHH MO mpeaMeTHON obnactu «Du3HuKa» BO BHEYPOUHYIO JESATEIBHOCTH B
paMKax peanu3anuy IporpaMMbl pabOThI ¢ OJJapEHHBIMU 00YJaIOLTMHCH.

B MBOY COIII Ne3 r.KonakoBo mnpeameTrHas oOyacth «DH3MKa» pealn3yeTcss B paMKax
nporpamMMbl paboOTHl OCPEICTBOM BKIIIOUCHHS B [lmaH BHEYpOUHOU nesTenbHOCTH Kypca «CIOKHBIN
Mup GU3UKH», paccuuTaHHoro Ha 34 yaca (1 yac B Hezeto).

JlanHblii y4eOHBIM IpeaMeT HMMeeT CBOEH LEeNbl0 pa3BUTHE MBILIUIEHUS, IPEXKIE BCEro, U
(dhopMUPOBaHHE CUCTEMHOTO MBIIIIJICHHS

N3yuenue npenmera «Pu3nKay CiocOOCTBYET PELICHUIO CIEAYIOIINX 3a4ay:

e oBIaJeHUS OOYYAIOMIMMKCS METOJAaMU HAayYyHOTO TIO3HAHUS W METOJaMHU HCCIIECOBAHUS
0OBEKTOB U SIBICHUI MIPUPOIBI;

e mpuoOpeTeHus: OOYyYaIOIIMMUCA 3HAHUA O MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX,
KBAaHTOBBIX SIBJICHUSX, (PU3UUECKUX BEITHMUMNHAX, XapaKTEPU3YIOIIUX ITH SBJICHUS;

e (dopMupoBaHHe y OOydYalOIIMXCS YMEHHH HaOIIOaTh MPHUPOIHBIC SBICHUS U BBINOJHATH
OTBITHI, JIaDOpaTopHble pabOThl M SKCIIEPUMEHTAIBHBIE HCCIEJOBAHUS C MCIOJIb30BAHUEM
M3MEPUTENIbHBIX TPUOOPOB;

e OBJIQJICHUS] OOyYAIOUIMMHCS TaKUMH OOIICHAYyYHBIMU TMOHSATUSAMH, KaK IMPUPOJHOE SIBIEHHE,
SMIUPHYECKU YCTAHOBIEHHBIN (akT, mpoliemMa, TUIIOTE3a, TEOPETUUECKUI BBIBOJ, PE3yIbTaT
JKCIIEpUMEHTAIIBHON IIPOBEPKH;

e [OHMMaHHE OOYYaIOIIUMUCS OTIMYMN HAy4YHBIX JIAaHHBIX OT HEMPOBEPEHHOH HHpOpManuu,
IIEHHOCTH HAayKH MJIs YyJOBIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX M KYJIbTYPHBIX
MOTpeOHOCTEN UenoBeka.

IleHHOCTHBIMH OpPHEHTHPAMH IIPM OCBOCHMM Kypca CIIyXaT. COLHUalbHAas COJMIAPHOCTb, TPYH H
TBOPUYECTBO, HAayKa, UCKYCCTBO, IPUPOA, YETIOBEYECTBO U €TO Pa3BUTHE.

2. PE3YJIbTATBI OCBOEHHUS KYPCA BHEYPOUHOM
JAEATEJBHOCTMU «CnoxHbiil Mup GU3NKI»

W3ydyenne Kkypca BHEYpO4dHOW JesTenbHOCTH «®DuU3MKa» HampaBleHO Ha (opMHupOBaHHE
JIUIHOCTHBIX, METANPECAMETHBIX U NMPEAMETHBIX PE3yJabTaTOB O6yquI/I$[, COOTBETCTBYIOIIHUX
TpeboBaHUsAM (eepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIEro
o0Opa3oBaHHs:

JInyHOCTHBIE Pe3yJIbTATHI:

1. cDOpMI/IpOBElHI/IC OTBCTCTBCHHOT'O OTHOHICHUA K YUYCHUIO, TOTOBHOCTU H CIIOCOOHOCTH K
CaMOO6p330BaHI/IIO n CaMOpPa3BUTHUIO Ha OCHOBC MOTHBAIIUH K o6yqumo 1 NIO3HAHUIO, Pa3BHUTUC
CaMOCTOATCIIbHOCTHU B HpI/IO6pCTCHI/II/I " COBCPHICHCTBOBAHUHN HOBBIX 3HaHHfI;




2. dopmupoBaHHe MMO3HABATENIbHBIX MHTEPECOB, PAa3BUTHE WHTEIJICKTYaIbHbBIX, TBOPUECKUX
crocoOHOcTed,  (OpMHUpPOBaHHME  OCO3HAHHOTO  BBIOOpAa W TMOCTPOCHUE  JaNbHEUIIeH
WHIUBUAYAIBHON TpaeKTopun o0pa3oBaHMUs;

3. Bocnuranue poCCUMCKOW TpakIaHCKOM WICHTUYHOCTH: NATPUOTU3MA, YBAXKCHUS K
OteuecTBy, OCO3HAHMS BKJIaJa OTCYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HayKH;
4. DopMHUPOBAHHUE LEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAyKU M OOILIECTBEHHOM MPAKTHKHU, YOKICHHOCTH B BOSMOXHOCTH IO3HAHUS TPUPOJIBL,
B HEOOXOIMMOCTH Pa3yMHOTO HMCIIOJIb30BaHUS JOCTIKEHUN HAyKU U TEXHOJIOTUHN ISl NajdbHEHIIIero
Pa3BUTHA YEIOBEUYECKOT0 OOIIECTBA, YBAXKEHHsI K TBOPLIaM HAayKH M TEXHUKHU, OTHOIICHUS K (U3HKe
KaK K 3JIEMEHTY O0IIIeYeIIOBEUECKOU KYIBTYPHI;

5. YMeHue KOHTPOJMPOBATh TMPOIECC U pe3yabTar y4yeOHOW U  HCCIIeN0BaTeIbCKON
NEeSTEILHOCTH B IIPOLIECCE U3YUEHHUSI 3aKOHOB MPUPO/IBI;
6. ®opmHpoBaHHEe KOMMYHHMKATUBHON KOMIIETEHTHOCTH B OOIICHHH M COTPYIHUYECTBE CO

CBEPCTHUKAMH{, JETbMHM CTapUIero M  MJIAJIIEr0  BO3pacTa, B3pOCIbIMH B  IIpOLECCE
o0pa3oBarenbHOM, OOIIECTBEHHO NOJE3HOM, Yy4eOHO-UCCIIeI0BaTeIbCKOW, TBOPYECKOM M ApPYrux
BUJIOB JI€ATENbHOCTH;

7. DopMHpPOBaHME OCHOB 3KOJIOTMUECKOW KYJIBTYPBl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  3KOJIOTUYECKOTO MBIIIJICHUS,, Pa3BUTHE OIbITA 3KOJOTHYECKH OPUEHTHUPOBAHHOU
pedIeKCUBHO-OLIEHOYHOU JESTEeIbHOCTH B AKU3HEHHBIX CUTYAIHIX

8. Kputn4HOCTh MBINUIEHUS, WHULMATHBA, HAXOAYUBOCTb, AKTHUBHOCTb IpPU pPELICHUU
IIPAKTUYECKUX 3a]ad.

MertanpeamMeTHble pe3yJbTaThl:

1. YMeHHe caMOCTOATENBHO OINPENEIIATh LU CBOEro 00yueHUsl, CTaBUTh U (POPMYJIUPOBATh IS
ceOsi HOBBIE 3a7aun B yu€0e, pa3BHBaTh MOTHBBl M HMHTEPECHl CBOCH IO3HABaTEILHOU
JESITEIIbHOCTH;

2. YMeHHE COOTHOCHUTH CBOM JEMCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaAMH, OCYILIECTBISATH KOHTPOJIb
CBOEH JEATeNbHOCTH B IpOLIECCe JOCTHKEHUS pe3yibTara, ONpeleNiTh CIOcOObl JEHCTBHH B
pamKax MpeayioKeHHbBIX YCIOBUIN U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEUCTBUSI B COOTBETCTBHUHU C
U3MEHSIOIIENCS CUTYyalluen;

3. VYwmenue omnpeAeniaTb TOHATHS, CO3/aBaTb OOOOIIECHMs, YCTaHABIMBATh AHAJIOTUH,
KJ1accu(UIUpPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs Kiaccu(UKaluy;

4. VYcranaBiuMBaTh NPUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH JIOTMUECKOE paCCyXACHHE,
YMO3aKJII0UeHUE (MHAYKTUBHOE, 1E€YKTUBHOE U MO0 aHAJIOTUH) U JI€NaTh BHIBOJIBI,

5. Pa3BuTHE KOMIETEHTHOCTH B O0JIACTM HCIOJb30BaHUS MH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHI;

6. [lepBoHauanbHble TpEACTaBICHUA 00 HMJEAX M O MeToAax (M3MKM KaKk 00 YHHBEpPCAIbHOM
MHCTPYMEHTE HayKU U TEXHUKHU, O CPEJICTBE MOJEIMPOBAHUS SIBJICHUI U MPOLIECCOB;

7. YMeHue BuUAETb (PU3NYECKYIO 3a7adyy B KOHTEKCTE MPOOJIEMHOM CHUTyallud B APYTUX
JUCLMILINHAX, B OKPY/KAIOILEH )KU3HH,

8. YMeHue HaxoAWTh B Pa3IUYHBIX HCTOYHHKAX HH(OPMAlMIO, HEOOXOAMMYIO JIsi pELICHUS
¢bu3nveckux 3ajady, W MPEACTaBIATh €€ B MOHATHOH (opMme, MPUHUMATH pEIICHHE B YCIOBUAX
HEMOJIHOM UM U30BITOYHOM, TOUHOW MJIM BEPOSITHOCTHON MH(OpMaLINK;

9. YMeHHe opraHu30BbIBaTh YU€OHOE COTPYAHHUYECTBO U COBMECTHYIO JAEATEIBHOCTh C YUUTENIEM U
CBEpCTHHUKAaMHU; paboTaTh MHIUBUAYAJIbHO W B TpYIIE: HAXOAUTh OOIee peuieHre W pa3peliarh
KOH(JIMKTBI Ha OCHOBE COIVIACOBAHMS TMO3UIMA W ydyeTa MHTEpecoB; (OPMYIUPOBATH,
apryMeHTUPOBaTh U OTCTaUBATh CBOE MHEHUE.

10. YMeHue BbIIBUTATh TUIIOTE3bI TP PEILICHUH 33]]aul IOHUMATh HEOOXOIUMOCTh UX NPOBEPKH;
11. TloHuMaHWe CYIIHOCTM aQITOPUTMHYECKUX MPEINMCAHWA W yMEHHE JIeWCTBOBaTh B
COOTBETCTBHUH C MPEATIOKEHHBIM aJITOPUTMOM.

IIpenmerHble pe3yabTaThl:



1. Oco3HaHMe LIEGHHOCTH M 3HAYEHUs (PU3MKH U €€ 3aKOHOB JUIs IIOBCEJIHEBHOM )KM3HU YEIOBEKA U
€€ pOoJIM B pa3BUTUU MAaTePUAILHON U JyXOBHOU KYIBTYpBI.

2. opMupoBaHHE MPEICTABICHUN O 3aKOHOMEPHOH CBSI3U U [TO3HABAEMOCTH SIBIEHUH PUPOJIBL, 00
OOBEKTUBHOCTH HAYYHOTO 3HAHHS, O CUCTEMOOOpasylomend ponu (PU3MKH Ui Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TECXHUKU U TEXHOJOTUH.

3. ®opmMupoBaHHe MPEACTABICHUH O 3aKOHOMEPHOH CBSI3U M NTO3HABAEMOCTH SIBICHUH MPUPOJIBI, 00
O00BEKTUBHOCTH HAYYHOTI'O MO3HAHMA, O CUCTEMOOOpa3yrouied ponu (GU3NKU A pa3BUTHUS IPYTUX
HayK, TEXHUKU U TEXHOJIOTUH.

4. ®opMupOoBaHUE IE€PBOHAYAIBHBIX MPEACTABICHUNH O (U3UYECKON CYLUIHOCTH SBJICHUN
OPUPOJBI, BUAAX MAaTEpPUH, YCBOCHHE OCHOBHBIX HJEH MEXaHUKH, MOJEKYJISIpHOW (PHU3HKH,
JIEKTPOAMHAMUKH, PU3UKH aTOMa U AaTOMHOTO sJIpa.

S. VYcBoeHust cmbiciia (PU3NYECKHX 3aKOHOB, PACKPBHIBAIOIIUX CBA3b (PU3UUECKUX SIBICHUM,
OBJIaJICHUE TTOHATHHHBIM armapaToM U CHMBOJIMYECKUM SI3BIKOM (DU3UKH.
6. @®opMupOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa M3y4eHUs (PyHIaMEHTaIbHBIX

3aKOHOB (DM3HMKH; YMEHHUS IOJIb30BATbCA METOJIaMU HAyYHOTO IO3HAHUS MPHUPOABI: MPOBOJUTH
HAOJIOACHUS, CTPOUTH MOJICNIM ¥ BBLABHTaTh THIIOTE3Bl, OTBHICKHBAaTh H (HOPMYIHPOBATH
JI0Ka3aTeNIbCTBA BBIIBUHYTBIX TUIIOTE3; IUIAHUPOBATH W BBIMONHITH SKCIEPUMEHTHI, MPOBOJIUTH
npsiMble W KOCBEHHBIE HM3MEPEHHS C HCIOJIb30BaHHUEM IPHOOPOB, 0OpabaThIBaTh pPE3yIIbTATHI
U3MEpEeHUll, MOHNUMATh HEU30€KHOCTh MOTPEHIHOCTEH TIOOBIX H3MEPEHUN, OLIEHUBATHh TPaHUIIBI
MOTPEUIHOCTEH M3MEPEHHIA, PEICTABIATE PE3yAbTaThl U3MEPEHUH ¢ MOMOIIBI0 TabuIl, rpaduKkoB
1 GOpMyIL.

7. OOHapyKuBaTh 3aBUCHMOCTH MEXAYy (U3NYECKUMH BEIMYMHAMH, BBIBOOUTH U3
OKCHEPUMEHTAJIbHBIX (AKTOB W TEOPETUYECKUX Mojesneld (PU3NYECKUe 3aKOHBbI, OOBSICHATH
TIOJTyYCHHBIC PE3YIBTATHI U JIEJIaTh BHIBOBI;

8. [Tonnmanue GU3HMYECKUX OCHOB M IIPUHITUIIOB JIeHCTBHS (pabOThl) MAIIMH U MEXaHU3MOB,
CPE/ICTB TEPENBIKCHHUS W CBSI3M, OBITOBBIX NPUOOPOB, MPOMBINUICHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB, BIUSHUS UX Ha OKPYXKAIOUIYIO CPEIy; OCO3HAHHE BO3MOXHBIX MPUYUH TEXHOT€HHBIX U
HKOJIOTHYECKHUX KaTacTpod;

9. dopMupoBaHME YMEHUS NPUMEHSTh TEOPETHUYECKHE 3HAHMs MO (U3MKE Ha IMPaKTHUKE,
pemarh (hU3MYECKUE 3a/1a9H; TUIAHUPOBATH B TIOBCETHEBHOM KU3HU CBOM JICHCTBHSI C TPHUMEHEHHEM
MOJyYeHHBIX 3HAaHUI 3aKOHOB MEXaHWKHM; YMEHMS I0JIb30BarbCsi (PU3MUYECKUM TEKCTOM
(aHanmu3upoBaTh, U3BJIEKaThb HEOOXOAMMYI HH(OPMAIMIO), TOYHO M T'PAaMOTHO BbIpa)XaTb CBOU
MBICIM C TPUMEHEHHEM MareMaTH4eCKOW TEePMUHOJIOTMM M  CHMBOJHUKH, HPOBOAUTH
KJ1accu(hUKaIm, JJOTHdecKrue 000CHOBaHMS,

10. Brnanenue 6a30BbIM MOHATUHHBIM alapaToM O OCHOBHBIM pasziesiaM COJACpKaHMUA.



3. COAEP KAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH «®U3HUKA»

TEMA 1. KHHEMATHUKA -7 YACOB.

CnocoObl omucaHusi MeXaHW4eckoro nBrokeHus. Cucrema orcuera. [IpsMonuHeliHOE TBHKEHUE.
[TpsMonuHEeHOEe paBHOMEPHOE IBMKCHHE IO MIIOCKOCTH. [lepemennenrne u CKOpoCTh MPU paBHOMEPHOM
MPSMOJIMHEHOM JIBHOKCHHHM TI0 TIOCKOCTH. OTHOCHUTEIBHOCTh JBIKCHHs. CIIOKEHHE JIBUKCHHM.
[TpuHIMIT HE3aBUCUMOCTH IBUKEHUM .

Kpuponuneitnoe asmxeHue. JIBukeHue Tena, OpOIISHHOTO MO YITIOM K TOpU30HTY. PaBHOMEpHOE
JIBUKCHHUE TI0 OKPY>KHOCTH. YTiioBasi ckopocTh. [lepuon u wacrora BpameHusi. CKOpOCTh U YCKOPCHHE
IIPU PABHOMEPHOM JIBH)KCHHH 110 OKPYKHOCTH.

Jlabopamophvie pabomui:

N3ydyeHue nBMKeHUS CBOOOIHO IMaIAI0IIETo Tea.

W3ydenue ABMKEHUS IO OKPYKHOCTH.

Ilpumeprvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOML.:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIKCHHS IPH WCIIOIB30BAHMH TpEHaxepa «bOerosas
JIOPOKKAY.

HcTopudeckasi pEKOHCTPYKIHS ONBITOB [aymies 1Mo ONpeNescHUI0 YCKOPEHUs CBOOOTHOTO
nmageHus Tell.

[TpunIUIB pabOTH MPUOOPOB IS N3MEPEHUST CKOPOCTEH M YCKOPEHUIA.

[IpumeneHne cBOOOHOTO MAJACHMS IJIs1 U3MEPEHUS PEaKIIMU YeJIOBEKA.

Pacuer TpaekTopun nBrkeHus nepcoHaxken pacckazos P.Paco.

Dopmbl  opeanuzayuu O0esmerbHOCmy — KIACCHO-YpPOYHasi, periiaMeHTUPOBaHHAs IUCKYCCHUS,
paboTa B MaJbIX TPpyMIax

Buowvl desmenvnocmu — uteHUe U 0OCYXKIEHUE TEKCTa CTaTell MHTEPHET-CAMTOB, 00CYXIeHUE
JIOKJIAJIOB M MPE3CHTAIINI, COCTABJCHHUE U PEIICHUE 3a1a4, 00CYKICHHE CIIOCO0O0B perreHus (I0AroToBKa
k OI'D o dusuke).

TEMA 2. JMHAMHUKA - 8 HACOB.

WNnepunaneueie cucrembl orcuera. Cuma. 3akoHsl HbroToHa. [[BuxkeHue Tena mop AeicTBHEM
HECKOJIBKMX cHil. JIBWJKEHME CHUCTEMBI CBS3aHHBIX Tel.  JluHamMuKa pPaBHOMEPHOIO JBUKECHHUS
MaTepUAIIBHON TOYKH 110 OKPYKHOCTH.

Knaccsl cuil. 3akOH BCEMHUPHOIO TATOTEHMs. J[BHkeHue miaHeT. VCKycCTBEHHBIE CITyTHHKH.
Conneunas cucrtema. Mcrtopus pa3Butus mnpenctaBieHudt o Bceenennoii. CTpoeHHE U SBONIONUS
Bcenennon.

Jlabopamopuvie pabomoi:

M3MepeHne Maccel Tea ¢ UCIOIb30BaHUEM BEKTOPHOTO Pa3JIOKEHUS CHUJIBL.

W3yuyeHne KUHEMAaTMKU U JUHAMUKUA PAaBHOYCKOPEHHOIO [BIKEHHS (Ha MHpUMEpe MalluHbI
ATByna).

N3ydyeHune TpeHUs CKOIbKECHHUS.

Ilpumepnvie memvbi NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Hcroprueckas peKOHCTPYKIHs ONBITOB KylnoHa 1 AMOHTOHA IO ONPEAEICHUIO BEIUYMHBI CHIIBI
TPEHUS CKOJIbKEHHUSI.

IlepBble HCKYCCTBEHHBIE CITyTHUKN 3€MIIH.

Kak oTnm4aroTcsi MEXaHMYECKHE MTPOLIECChl Ha 3eMIIE OT MEXaHUYECKUX MPOLIECCOB B KOCMOce?

Tema CoaHEYHON CUCTEMBI.

OTKpBITHS HA KOHYMKE TIEpa.

Dopmbl  opeanuzayuu O0esmenbHOCmu — KIACCHO-YpOYHasi, periiaMeHTHpOBaHHAas IUCKYCCHUS,
paboTa B MaJIbIX rpynmax

Buowvl desmenvnocmu — uteHue U 00CYXKJIEHUE TEKCTa CTaTell MHTEpHET-CalToB, 00CYyXIeHue
JOKJIAJI0OB ¥ MPE3CHTAIINH, COCTaBIICHHE U PEIICHNE 3a/1a4, 00CYKICHUE crToco00B penieHus (oaroToBka
k OI'D o dusuke).



TEMA 3. UMITYJIBC. 3AKOH COXPAHEHUSA UMITYJIBCA - 3 YACA

Nmnynse. M3meHeHue wuMiynabca MarepualbHON Toukd. Cucrema Tenl. 3aKOH COXpaHEHUS
UMITYNbCA.

IIpumepHule membl RPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

PeakTnBHOE IBMKEHUE B IPUPOAE.

PaccnenoBanue [TII ¢ moMompro 3aKOHA COXpPaHEHUS UMITYJIbCA.

Dopmel  opeanuzayuu O0esamenbHOCmuy — KIACCHO-ypOUYHas, PEerjiaMEeHTHUPOBAaHHAs IMCKYCCHS,
paboTa B MaJIbIX TPyMIax

Buowr oeamenvnocmu — uTeHHE U OOCYKIEHHE TEKCTa CTAaTel MHTEPHET-CAlTOB, 0OCYXIEHHE

JOKJIa/I0B ¥ TIPE3EHTAIMIA, COCTABJICHUE U PElIeHUE 3a1a4, 00CyX/IeHHe CIIOCOOO0B pemeH s (IOAr0TOBKa
k OI'D no ¢usuke).

TEMA 4. MEXAHUYECKASI PABOTA. MEXAHUYECKASI DHEPI'Usi. 3AKOH
COXPAHEHUWSI MEXAHUYECKOM YHEPT UM — 2 YACA.

Mexanndeckass paboTa, MOIHOCTh. KuHeTHUYecKass M TOTCHIMANIbHAs SHEpruu. MexaHWuecKas
JHEPTUs CUCTEMEBI Tell. VI3MeHeHHEe MEXaHHYECKOW YHEPTUH. 3aKOH COXPAHCHUS MEXaHUICCKON YHEPTHH.

Jlabopamophwvie pabomoi:

Brrurcnenue paboThI CHJIBL.

Ipumepnvie memvl NPOESKMHBIX U UCCIEO08AMENLCKUX PADOM.:

Omnpenenenne cpeHeil MOIIHOCTH YeJI0BEKa 3a CYTKH.

Pacuer M3MeHeHUs] MEXaHUYECKOW dHEPruH 0AaCKeTOOJBHOTO Ms4a 3a JUH yJap/Cepuio yaapoB U
rpaduyecKoe MPEICTABICHHE 3aBUCHMOCTH U3MEHEHUS SJHEPTHH OT KOJIMYECTBA yIapOB.

DKCIepUMEHTANIbHBIE 33/1a41 Ha MCTIOIb30BAHUE 3aKOHA COXPAHEHUSI SHEPTUH.

Dopmel  opeanuzayuu O0esamenbHOCMuU — KIACCHO-ypOUYHas, PeriIaMEeHTHUPOBAHHAs IHCKYCCHS,
paboTa B MaJIbIX TPyIIax

Buowr desmenvnocmu — 4TeHHEe W OOCYKICHHE TEKCTa CTAaTe MHTEPHET-CAMTOB, OOCYKICHHE

JOKJIAJIOB ¥ TIPE3CHTAIIMIA, COCTABJIICHUE U PEIICHUE 3a/1a4, 00CYXICHUE CIIOCOOOB pelIeHus (IOAr0TOBKa
k OI'D no ¢usuke).

TEMA 5. CTATUKA - 2 YACA.

PaBHOBecue Tena. MOMeHT cuiibl. YCIOBUS paBHOBECHs TBepAOTo Temna. [IpocThie MeXaHU3MBI.

Jlabopamopuvie pabomoi:

Omnpenenenre HEHTPOB MacC Pa3IUYHBIX TN (TPU Crocoda).

IIpumepnvie memuvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

[TprMeHeHne MPOCTHIX MEXAaHU3MOB B CTPOUTENBCTBE: OT 3eMJISTHKU JI0 HeOockpeba.

HccnenoBanne KOHCTPYKIIMH BEJIOCHUIIEA.

Dopmbl  opeanuzayuu 0esmerbHOCmu — KIACCHO-YpPOYHas, periaMeHTUPOBaHHAs IUCKYCCHUS,
paboTa B MaJIbIX TpyIIax

Buowvl desmenvnocmu — dreHue W OOCYXKJEHHWE TEKCTa CTaTeil MHTEpHET-CalTOB, 0OCYXIEHUE

JIOKJIJIOB U TIPE3SHTAIlHiA, COCTABJICHUE U PEIICHUE 3a/1a4, 00CYXKICHHUE CIIOCOO0B pelieHus (IIOAr0TOBKA
k OI'D no ¢dusmke).

TEMA 6. MEXAHUYECKHWE KOJIEBAHUSA U BOJIHBI — 3 YACA.

Mexannueckue konebanus. IIpeoOpa3oBaHue »HHEpruM TMpU MEXAaHUYECKHX KoJeOaHUsX.
Maremartuiueckuii U NPYXUHHBIA MasTHUKUA. CBOOOJHBIE, 3aTyXalollMe U BBIHYXKJEHHBIE KOJIEOaHus.
Pe3onanc.

Mexanndeckue BOJIHBI. J[JIMHA U CKOPOCTH BOJIHBIL. 3BYK.

Jlabopamopnvie pabomoi:

N3yuenue koneGaHU HUTSHOTO MasTHUKA.

IIpumepnvie memol npOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

CrpyHHBIE MY3bIKaJIbHBIE HHCTPYMEHTHI.

KonebarenbHble cUCTEMBI B IPUPOJIE U TEXHUKE.
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Dopmbl  opeanusayuu O0esmenbHOCMuU — KIIACCHO-ypOYHAs, PETIaMeHTHUPOBAHHAs THCKYCCHS,
paboTa B MaJbIX rPpyMIax
Buowl OdesmenvHocmu — 4YTEHUE W OOCYXIEHHE TEKCTa CTaTe MHTEPHET-CAlTOB, OOCYKIEHHUE

JOKJIa/I0B ¥ TIPE3EHTAIMHA, COCTABJICHUE U PElIeHUE 3a1a4, 00CyX/IeHHe CIIOCOOO0B pemeHus (MIOAr0TOBKa
k OI'D no ¢usuke).

TEMA 7. QJIEKTPOMATI'HUTHBIE KOJTEBAHUSA U BOJIHBI - 2 YACA.

[Tepemennsblii nekrpuueckuil Tok. KonebarenbHblil KOHTYp. BeiHyKAeHHbIe u cBoOOgHBIE DM
KoJIeOaHuUs.

OM BOJIHBI U UX CBOMCTBA.

Ilpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpuHIUIIBI paIUOCBA3U U TEICBUICHHUS.

Binsinue DM u3nyyeHuil Ha KUBbIE OPTaHU3MBI.

N3roroBieHue yCTaHOBKH AJIs AEMOHCTPALMU ONbITOB 110 DMU.

OnekTpoMarauTHoe uznydenue CBU-neun.

Hcropuueckast peKOHCTPYKITUS OMIBITOB AMIIepa.

Dopmbl  Opeanuzayuu O0esmerbHOCmMuy — KIACCHO-YpPOYHas, periiaMeHTUPOBaHHAs IUCKYCCHUS,
paboTa B MaJbIX TPyMIax

Buowvl desmenvnocmu — 4dreHue U OOCYXKJEHUE TEKCTa CTaTeil MHTEPHET-CalTOB, OOCYXKIEHUE

JOKJIA/I0OB ¥ TIPE3EHTAIMA, COCTABJICHUE U PEIIeHUE 3a1a4, 00CyXIeHHE CTIOCOOO0B pemeH s (TOAr0TOBKa
k OI'D no ¢dusuke).

TEMA 8. OIITUKA -4 YACA.

Ucrounuku ceta. JleiicTBUA cBeTa. 3aKOH MPSIMOJMHEMHOTO PacHpOCTPAHEHHUS CBETa. 3aKOH
oTpaxkeHus cBeta. [locTpoenue n300paxeHuil B IIIOCKOM 3epKaJe.

3aKOH TPEJOMJIEHMs] CBETa Ha IUIOCKOM TpaHULE JABYX OJHOPOJIHBIX IPO3PAuHBIX CpE.
IIpenomnenue ceera B npusme. [lucnepcus ceera. SIBieHHe MOJHOTO BHYTPEHHETO OTpakeHUs. JIMH3bL.
Toukue nuu3bl. IlocTpoeHue wu300pakeHUil, co3qaBaeMbIX TOHKMMHU JIMH3aMU. [J7a3 U 3peHue.
Ontuyeckue mpuOOpHI.

JlabopamopHvie pabomui:

DKcrepuMeHTalIbHAs TPOBEPKA 3aKOHA OTPAKEHHUS CBETA.

W3Mepenue rnokasareiis MpeoMIIEHUS BOBI.

N3mepenne poKyCHOTO pacCTOSHUSI COOUPAIOIIEH JIMH3BI.

Tlpumepnvie memvbl NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

HcTopus uccnenoBaHus CBETOBBIX SBJICHUI.

HcTopuueckasi peKOHCTPYKLIHA Teneckona [ anumnes.

W3rorosinenne Kanen0cKona.

Dopmel  opeanuzayuu O0esamenbHOCmMuy — KIACCHO-ypOUHas, perjaMeHTHUPOBaHHAs UCKYCCHS,
paboTa B MaJIbIX TpyIIax

Buowr oeamenvnocmu — uTeHHE U OOCYXKICHHE TEKCTa CTaTel MHTEPHET-CalTOB, OOCYXIeHHE

JIOKJIJIOB U TIPE3EHTAIlHiA, COCTABJICHUE U PEIICHUE 3a/1a4, 00CYXICHHUE CIIOCOOOB pelieH s (IIOAr0TOBKA
k OI'D no ¢dusmke).

TEMA 9. ®DU3UKA ATOMA U ATOMHOI'O AJIPA — 3 YACA.

Crpoenue aroma. [loriomnienue u ucnyckanue ceta aroMaMu. ONTHYECKHE CIIEKTPHI.

OmnbiTel Pesepdopna. [lnanerapnas monens atoma. CTpoeHHME aTOMHOIO spa. 3apsjaoBoe U
MaccoBO€ 4YHcla. SnepHble Cuiibl. DHEpPrusi CBsI3W aTOMHBIX siep. 3aKOH paJMOAaKTUBHOIO pacraja.
Anbda- u Oera-pacnaasl. [IpaBuna cmereHus.

SAnepusie peakuuu. [lenenue u cuntes saep. SnepHas snepreruka. Mcrounuku snepruu CoHLa U
3BE3.



Perucrpanus simepHbIX U3IydeHHl. BausHue paaroakTUBHBIX M3JIYYEHUM HA KUBBIE OPraHU3MBI.
JlozuMmeTpusi. DKOIOTUYECKHE TPOOIEMBI SIIEPHOM SHEPTeTUKY.

Ilpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus usyyeHus atoma.

N3mepenne KII]I comnednoi 6arapen.

HeBuaumele n3nyueHus B CIEKTPE HArpeThIX TEll.

@opmbl  Opeanuzayuu O0esmenbHOCMU — KIACCHO-YpOYHas, periiaMeHTUPOBaHHAs JTUCKYCCHUS,
paboTa B MaJIbIX TPyMIax

Buowvl desmenvHocmu — ureHue U OOCYXKJEHHE TEKCTa CTaTeil MHTEPHET-CalTOB, 0OCYXIEHUE

JOKJIa/I0B ¥ TIPE3EHTAIMIA, COCTABJICHUE U PElIeHUE 3a1a4, 00CyX/IeHHe CIIOCOOO0B pemeH s (IOAr0TOBKa
k OI'D no ¢usuke).



4. KAJTJEHJIAPHO-TEMATHYECKOE IIJTAHUPOBAHUE KYPCA BHEYPOUHOM
JAEATEJIBHOCTHU «®PU3UKA»

N Ne
o
3aHATUSA Tema 3ansTUA OcHoBHbIE BUIbI Y4EOHOH J1eATeNb
3aHATUSA
B TEME
1 2 3 4
CniocoOb1 ONMUCaHUsA
1 1 MEXaHMUYECKOro JBWKEHHUS Kak | OOCykJaeHHe cTaThd caiita WwWWw. elementy.ru o cmocoba
CIoco0bl OMMCAHUS | WUTFOCTPATUBHOTO MaTepHalia Ha nmpumMepe MynbTduibsma «Bos
(YHKIIMOHATBHBIX 3aBUCUMOCTEH.
[IpsamonuHeitHoe  paBHOMEPHOE
5 5 JIBUKEHUE no wiockoctu? | BeiBoa ¢hopMyiibl H3MEHEHHsI KOOpAUHATHL. PaboTa B MaibIX T
CMmoTpss M3  Kakod  TOYKM | 33/a4 O YKAa3aHHOU TEME.
HaOJII0/1aTh. ..
OTHOCUTEIBHOCTh JIBUYKEHUS.
3 3 . PabGoTta B ManbIx rpymnmax Haj CO3Jl@aHUEM QJITOpPUTMa PEIIIe!
Cnoxenue apwxeHuil. [TpuHImn
o 3az1a4 no Teme «Mos 3aJ1a4a Ha OTHOCUTENBHOCTD JIBUXKEHHSI»
HE3aBUCHUMOCTH JIBUKEHUMU.
JlabopamopHhvie pabomul:
4 4 «/3yueHne ABMKEHUS CBOOOIHO
BrlnonHeHne npakTHYeCKUX padoT B MaJIbIX TPYIIaX, MPE3CHT:
najgaromero Tenay, «U3ydenue
JIBUJKEHUS T€JIa IO OKPYKHOCTH
Kak u xyga moserena BUIIHEBas
koctouka? Pacuer Ttpaekropuu | PaGora B ManbIX rpynmnax HaJ CO3/IaHUEM aJITOPUTMA PEIICHUS
5 5 JIBIDKEHUS TEJl W TIEPCOHaKEH | aBTOPCKHX 3a7ad mo teme «Mos 3a7ada Ha pacueT JABHKCHUS
paccka3oB P.Pacns O | TOPU30HTY»
MiroHxay3eHe.
Hcropuueckass  peKOHCTPYKLIMS
6 6 OTIBITOB lanunes o | BelmoHeHNE MPaKTHYECKUX padOT B MaJIBIX TPYMIaX, MPE3CHT:
ONPEJIETICHUIO YCKOPEHUS J.
Omnpenenenne CKOpOCTH
PaBHOMEPHOTO JIBMXKCHHS TIPH
HCII0JIb30BaHUH TpeHaxepa .
7 7 OOcyxeHne Mpe3eHTaluld U Pe3yJabTaTOB IMPOEKTHBIX padC
«OeroBast TOPOKKa. N
tematuke. Pemenue 3ananuii OI'D 1o kuHeMaruke.
[Tpuniunsr  paboTel  mpHUOGOPOB
JUIL  U3MEPEHHUST CKOpPOCTeW U
YCKOPEHUH.
Cwita Bonu, cuja yOeKIeHUs WU .
8 1 Yrenue U 0OCYXKIeHHE TEKCTa CTaTbu caita WWW. element
cuia — u3ndeckas BeIuunuHa? . -
MIPOU3BEJICHUN KIIACCUUYECKOU JIUTEPATYPBhI, B KOTOPBIX OMKCHIB:
Jlabopamopnas paboma:.
[TpakTudeckass paboTa B MalbIX TPYIIax, pPEHICHHE 3aadv
9 2 «M3MepeHne Maccel Tena  C
pe3ynbpTaTa U €ro MpoBEpKa OMBITHBIM IyTEM, PacueT IIOT]
HCIIOJIb30BaHUEM BEKTOPHOTO .
U3MEPEHUI.
Pa3I0KEHUS CHIIBD)
10 3 JBwxkenue tenma mop jAeiicTBueM | Pabora B ManbIX Tpymmax HajJ CO3JaHHEM ajropuTMa perrel
HECKOJIbKUX CHJI 3a/lay; COCTABJIEHUE aBTOPCKUX 3aAa4 1o Teme «Mosi 3a/1aua Ha
Pabota B ManbIxX rpymnmnax HaJ OTpaOOTKOW aJirOpUTMa pelieHr
11 4 JIBU>KEHUE CHUCTEMBI CBSI3aHHBIX
e Herotona. CocraBieHrue U penieHue aBTOPCKUX 3a/1ad MO TEN
3aKk0HOB HbprOTOHA»
12 5 Jlabopamopnvie pabomboi. [TpakTudeckass paboTa B MaiblX Tpylmax, pacdyer  TOrpe

«3yuenue KWHEMATHKH u

n3mepennii. [IpesenTarus u o0CyXIeHHe pe3yIbTaTOB padoT.




No
3aHATHUA

Ne
3aHATUA
B TEME

Tema 3ausaTus

OcHOBHBIE BUIBI YICOHOH JCATEND

1

2

3

4

JTUHAMUKA PaBHOYCKOPEHHOTO
JBIDKEHUS (ManuHa ATByaa)»,
«3yueHne TPEHUS CKOJIbKEHUSD)

13

Junamuka PaBHOMEPHOTO
JBIDKEHUSI MaTE€pUAIbHOM TOYKHU
0 OKPYKHOCTH.

Pabota B ManbIx rpymmnax HajJ OTpaOOTKOW aJlrOpUTMa pellieHY
Hrrotona. CocTaBieHne M pellleHUuEe aBTOPCKUX 3aJad IO TEN
3akoHOB HproToHa)»

14

Hcropus pa3BUTHUA
npeacTaBieHuit o  BceneHHom.
Conneunast cucrtema. JIBuxeHue
IUIAHET W HUX  CIIyTHHUKOB.
Crpoenue u SBOJTIOIHUS
Bcenennoi.

OOcyxaeHue TOKIAI0B U MPe3eHTAlUN yJalmuxcs: Ha Temy: «V
o Bcenennoii». M3yuenune pacmnonokeHus U IBUKEHUS TIIAHET (

15

OTkpplTH Ha KOHYMKE IIepa.
IlepBbie UCKYCCTBEHHBIE
CIIyTHUKH 3EMIIH.

Pabora B mManbIx rpynmnax HaJ OTpaOOTKON anroputMa pelieH
BCEMHUPHOTO TiroTeHus. COCTaBICHUE U PEIICHUE aBTOPCKHUX
npumeHenue 3BT»

16

Kak BBI sIXTy Ha30BeTE. ..

Urenne u 0OCyXIeHHE CTaThb caiita WWWw. elementy.ru o
COXpaHEHUsI HUMITylbca. V3ydeHwe M aHamu3 WIUTIOCTPaTH
mynbsThunbma «lIpukinrouenus kanurana Bpynrens»

17

PeaxTuBHOE
MIpUpPOJIE.

JBHIKXCHUC B

OO6cyxieHue T0KIaI0B U IPEe3eHTAINM yJaluxcs Ha TeMy: «Pe

18

Paccnenoranue JITII ¢ momMoIbio
3aKOHA COXPaHEHUsl UMITYJIbCA

Pabora B ManpIx rpynmnax Haj ajJrOpUTMOM pEIIeHHs 3ajay |
BUEOMATEPHATIOB U3 UHTEPHETA)

19

Omnpenenenue cpenHeit
MOITHOCTH YeJIOBEKa 33 CYTKH.

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4. Bremoaaenue IMPpaKTHU4C
00CyX/IeHUE Pe3yIbTATOB.

20

Pacuer n3smeHeHNnsT MeXaHHMYeCKOM
SHEPruM 0acKeTOONBFHOTO Ms4Ya 3a
IUH  yaap/cepuio  ymapoB U
rpaduueckoe MpeJICTaBICHNE
3aBHCUMOCTH M3MEHEHUS
HHEPTUH OT KOJIMYECTBA YIapOB

[IpakTuueckass pabora B MaJlbIX TpYIIax, pacuyeT  IMOrpe
u3mepenuii. [loctpoenue rpaduka 3aBHCUMOCTH WU3MEHEHUs
[Ipe3enTtanus 1 00CYKIeHNE PE3YIBTATOB PabOT.

21

Jlabopamopnas paboma:
«OmnpeneneHre IMEHTPOB  Macc
Pa3IUYHBIX TeJ (TPHU crocoda)»

Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4. Bremoaaenmne IMPAKTHYC
o0CyX/1eHUE pe3yIbTaTOB.

22

[Ipumenenue MPOCTBIX
MEXaHHU3MOB B CTPOMTEIILCTBE: OT
3eMJISTHKH J10 Hebockpeba

OO0cyxieHue TOKIaJ0B U Mpe3eHTaINi yJamuxcs Ha Temy: «[1
B TEeXHUKe». V3yueHHe M aHalu3 WILIIOCTPATUBHOTO Marepu
«Yebypamika u ['ena ctpost qom», «Mamgarackapy

TEMA 6. MEXAHHYECKHUE KOJIEBAHUA U1 BOJIHBI — 3 YACA

23

Bunst MasITHUKOB u
KOJIcOaHUM.

Hux

Urenne u oOCYKICHHME cTaThM caiita WWw. elementy.ru o
N3yuenne u anHanu3 pe3ynbTaTOB SKCIIEPUMEHTOB C MasITHUKAM

24

Yrto nepeHocHuT BoaHa?

Pabora B ManmpIx rpymnmax Haj aJrOpUTMOM pPEIICHHUs 3aad |
BHJICOMATEPHAIIOB U3 MHTEPHETA)
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Ne

Ne .
3aHATHUS Tema 3andatus OcHoBHbIE BUIbI Y4EOHOH J1eATeNb
3aHSITHS
B TEME

1 2 3 4

25 3 Konebarenpapie  cucreMbl B | OOCyXACHHE [OKIAMOB W MPE3CHTAIM y4alluxcs Ha TeM
IPUPOJIE U TEXHUKE IPUPOJIC U TEXHUKEN.

26 1 OKcnepyuMeHTalbHasi  MpoBepka | PelieHne sKkCeprMEHTANbHBIX 3a7a4. BEIOIIHEHHE MpaKTHy
CBOMCTB DM BOJIH. 00CyXIeHUE PE3yJIbTATOB.

HccnenoBanue

27 2 Pemenne skcriepuMEeHTANBHBIX 3a7a4. BBIMONHEHNE MPaKTHYC
DJNCKTPOMArHHTHOTO  M3MYYCHHS | [ICHHE PE3YIBTATOR
CBUY-neun YK pesy '

Kak wuccnenmoBanu  cBETOBBIE

28 1 SABIICHUSI W Kak ux wuccienyor OOCyKIeHHe TOKIAJ0B M TPE3CHTAMKA ydYalluxcs Ha T
tenepb. M3roroBneHue Moaenu —siBieHUN». PaGoTa B ManbIX rpynmnax Haj MOJAEIBIO KaJei10CKo
KaJICHJOCKOIIA.

29 2 OKcnepuMeHTalbHasi  MpoBepka PeleHne HKCIEpUMEHTAIbHBIX 3a/a4d (COo3JaHuEe YCTaHOBK
3aKOHa OTPaKEHUS CBETA. paboThI B MaJIBIX TPYIAX, 00CYK/IeHUE Pe3yIbTaTOB.
Jlabopamopnas paboma:

30 3 Pemenne skcriepuMeHTaNbHBIX 3a7a4. BhIONHEHHE MpaKTHYC
«3mepenue noKaszarerns

00CyX/IeHUE Pe3yIbTATOB.
MIPEJIOMIICHUS BOJIBI»

31 4 Kak ommuatorcs moka3arenu Pa0Gora B Mamnbix rpymmax. PemieHue 3KCHEpUMEHTANbHBIX 3
MIPEJIOMJICHUS IIBETHOTO CTEKJIA MOCTPOEHHE TpapUIECKON 3aBUCUMOCTH ITOKA3aTENs TIPEIOMIIE]

32 1 [Mornonienre 1 ucnyckanue cBeta UreHne u 0OCYKAEHHE CTaThH caiita WWW. elementy.ru o Bi
aromaMu. ONITUYECKHUE CIIEKTPhl.  NMPUMEHEHHH K XUMHYECKOMY aHaJIU3y COCTaBa Tel.

33 2 Usmepenne KIIJ| comneunoii PemeHune skcriepuMEHTANbHBIX 3aa4. BhIONHEHHE MpPaKTHYC
Oarapeun 00CyKJIeHUE PEe3yJIbTAaTOB.

34 3 Bnusinue PaOaKTUBHBIX

I/ISJ'Iy‘ICHI/Iﬁ Ha JXUBBIC OPraHU3MbI

OO6cyxeHue T0KIaI0B U MPE3eHTALNN yJaluxcs Ha TeMy: «P:
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5. JUCT KOPPEKIIUU B KAJTIEHIAPHO-TEMATHYECKOM IIVIAHUPOBAHUU
Kuaacce

Ne

u/n JaTa no miany Mara no gpaxry HN3menenus

12




