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MosicHuTenbuas 3anucKa

Dusngeckoe 06pasoranne B cucTeMe obLero 1 CPEHETO 00Pa30BAHIS 3AHIMAET OAHO W3
BEAyWUX MecT.  Ssasacs dyumamenrom Hayusoro MUPOMOHUMAHUS, OHO criocobersyer
opmuposannio 3HanAl 00 OCHOBHEIX MeTOAAX HAYTHOTO MO3HAHNA OKPYNAIOIIET0 MHpa,
(yHmameHTANBHBIX HAyqHBIX TEOPUH ¥ 3aKOHOMEPHOCTEHH, (opmupyer y yuawmxcs ymenus
MCCIICA0BATE U OOBSICHSI TS SIBIICHHS PUPOMIBI U TEXHUKH |

Kak mxomsHbiit npeamer, usuka o6nanaer OrPOMHbBIM FYMAHUTAPHBIM MMOTEHLIMANOM, OHA
aKTHBHO  (DOPMEIDYET WHTE/UISKTyaNbHbIE W MHPOBO33PEHUYECKHE KAYECTBA JIMYHOCTH,
Huddepenumaims npeanonaraer taxyio OpraHy3ainio mpouecca obyueHus, KOTOpas YUuThIBAET
HH]IUBHTYaJIbHbIE OCOOCHHOCTH YUaIlUXCs, UX CHOCOOHOCTH W UHTEPECHI, JIMYHOCTHBIN OIBIT,
Hnddepenmmanns obyuenns pusure MO3BOIAIET, C OAHOM CTOPOHKI, obecneynts Ga30ByrO
TIOATOTOBKY, C APYrod — YIOBJIETBOPUTE MOTPEOHOCTH KaskIOro, KTO HPOSBJIACT UHTIEPEC U
CMOCOOHOCTH K MPEAMETY 1 BBIXOMAT 32 PAMKH M3y UEHHsT (usvy B IKONBHOM Kypce.

PaGouast nporpamma 3ansTHil BHEYPOUHOM AesATEILHOCTH 110 (pusvke «Du3nka B 3a5a4ax U
JKCTICPUMEHTAX) TIPEAHAHAMCHA /11 OPraHM3aLEK BHEYPOMHOMN AesTemsHocTH « Touka pocTay
obywaroumxes 7-9 knaccos MKOY JlyGenckas COLL

Cpox peanmsauun nporpammst: 1 rog, 7 knace — 34u,, 8 knace 34u,, 9 iace - 34 u,

Haunas AporpaMma Ao3BONSET 0GYUATOLINMES OIHAKOMHATECS ¢ METOANKON OPFAHU3ALINH
TIPOBEACHNA IKCHEPHMEHTANILHO-HCCICAOBATENBCKON ACATENLHOCTH B COBPEMEHHOM yueGrom
nponecee no GusuKe, O3HAKOMUTHOR CO MHOTHMIT HHTEPECHBIMH BOMpoCAMU GUINKI HA AAHHOM
yrane o0yueHws, BLIXOAANMH 38 PAMKH LOKOMBHOL NPOTPaMMBI, PACIIHPUTE LIRIOCTHOE
npeacrapnenue o npobieMe MAHHOM HAYKM, DKCTIEPHMEHTATLHAS JCSTEbHOCTS Oyner
CHOCOOCTBOBATE  PAIBHTHIO MBICTHTETHHBIX orepaiiit W obieMy HHTENACKTYALHOMY
PA3BUTHIO,

He menee saxkHBIM (JAKTOPOM peain3aiuy AaHHON MPOTPAMMBI SBJISIETCS CTPEMIICHHE
Pa3BUTb y yYaUIMXCS YMEHWE CaMOCTOSTENbHO paboTaTh, AyMaTh, SKCIEPUMEHTHPOBATH B
yenosusx nabopatopun Lentpa «Todka poctan, a TaKie MPUMECHSITh MOJIYUCHHbIC 3HAHUS sl
PEUICHUA  KAUECTBEHHBIX, KONMYECTBEHHBIX ¥ IKCIEPUMEHTANBHBIX 347129 paznuyHOM
ciiokHocTH.  CofepikaHue TpOrpaMMbl  COOTBETCTBYET —MO3HABATEABHBIM  BOIMOIKHOCTSIM
UIKOMBHUKOB M MPEAOCTABIACT MM BOSMOKHOCTH pPAbOTaTh HA YPOBHE TMOBBIICHHBIX
TpeboBaHui, passuBas YueGHYI0 MOTUBALIHIO.

OcoBeHHOCTBIO TaHHOM MPOrpPaMMBI SBISETCS TO, HTO!

¢OHA HAMpaBneHa HA AOCTIWKEHWE OOyuarommmucs B 6OnbIIel CTENeHW NUYHOCTHBIX W
METAITPEAMETHBIX PE3YIILTATOB,

© COCTABJICHA C YFIETOM BO3PACTHBIX OCOGEHHOCTEH yuatHxes:;

© [OCTETICHHO BBOMMTCA MPOCKTHAS ACATEIBHOCTh — OT MHUKPO-IPOEKTOB B 7 KI4CCe 1O
MHAMBHYaJIbHBIX MPOEKTOB B 9 Kkimacce;

® 1acTh yUeOHOrO BPEMEHH OTBE/ICHA HA PELICHUE 3a]1a4 B (popmare PISA,

Peannsauus nporpaMmbl o6ecneunBaeTces: HOPMATHBHBIMH AOKYMEHTAMM:

1. @enepansusiii 3akon o1 29,12.2012 No 273-3 (pea. or 31.07.2020) «OG6 o6pasosanun
B Poccuiickoit Deneparmmy (¢ u3M, u A0T,, BCTYT. B ety ¢ 01,09,2020),

2, Macniopr waumona eHOr0 mpoexta «OGpasoBaTiey (yT8. npesuauymom Coseta ripw
Ipesngente PO no crpareruveckomMy pasBuTHIO M HALMOHATHHBIM MPOEKTaM, MPOTOKON OT
24,12,2018 Mo 16)

3. Tocynapcreennas nporpamma Poccriickolt Denepaunn «Passutie obpazosarusy (yTs,
[Toctanosnennem Ilpapurensctsa PO or 26.12.2017 Neo 1642 (pen. or 22.02.2021) «O6
YIBCPICACHHH  TOCYAApCTBEHHOH  miporpaMmel  Poccmiickot Denepawni  «Passutne
obpazonanusy,



J
4. TpodeccuoHansHbiii crapapr «llemaror (memaroruueckas HeSTEBHOCTh B
AOUIKONLHOM, —HadanbHOM of6weM, ocHOBHOM o6uiem, cpearem obwem obpasoraHum),
(BocrmTaTens, yunrens)» (pex. ot 16.06.2019) (Ipukas Munucrepetsa Tpyta ¥ COLMABHOMN
saumTel PP or 18 oxmabps 2013 r Ne 544m, ¢ M3MCHEHUAMY, BHECEHHBIMH MPUKA3ZOM
MununcrepeTsa Tpyna u cousaumtsi PO o1 25.12.2014 No 11151 1 ot 5.08.2016 r. Ne 422m),

5. Meronuueckie peKOMEHAALMM 10  CO3NAHMIO W (GyHKIHOHMPOBAHMIO B
0011e00pasoBaTeIbHBIX  OpraHM3aLHsX, PacroIOKEHHBIX B CEJIBCKOH MECTHOCTH W MAaJIBIX
rOPOAax, LEHTPOB 00PA30BAHUS €CTECTBEHHO-HAYYHON M TEXHOMOTHUECKOMH HAMpPaBIeHHOCTEH
(«Touka pocran) (VTBepiKIeHb! pacriopsbkeHueM MuHUCTEpCTBAa TIpocBemeHus: Poccuiickoil
Denepaunn or 12 smsaps 2021 . Ne P-6)

ean 1 3anauu

Onupascy Ha MHAMBMAYanbHbE OGpasoBATEILHBIC 3aMPOChl M CMOCOOHOCTH KaK0ro
peGeHka Npy peaju3aliii HpOrpaMMbl BHEYPOUHON JesTebHOCTH 10 (usuke «Dusmka B
3a/a4ax W OKCTIEPUMEHTAX», MOKHO NOCTHYb OCHOBHOM HEMH - PA3BUTH y olyuarimuxes
CTpeMacHHe K JAajdbHeHmeMy camMoompeseaeHuIo, HHTEIEKTYANBHON, HAYHHOH WM
OPAKTHYECKON CAMOCTOSTe/TbHOCTH, NO3HABATEALHOMN AKTHBHOCTH,

Ans peasmsauuu uenelt kypea Tpeyercs PelIeHHe KOHKPETHBIX NMPAKTUUECKUX 387ad,
OcHoBHEIE 328240 BHEYPOUROI AeATEILHOCTH 110 IRIEINTH

* BBUABICHUC HHTEPECOB, CKNOMHOCTEH, crocobHOCTel, BO3MONKHOCTEH ywamuxes K
PasnuYHbLIM BUAAM JEATETHHOCTH,

* (hopMupOBAHIE MPEACTABNEHIS O SBACHUAX 1 3AKOHAX OKPYKAIOLIEr0 MHPA, C KOTOPhIMH
UIKOJILHUKY CTaJIKUBAIOTCS B OBCEIHEBHOMN JKHU3HM;

* ()OPMHPOBAHKE MPEICTABNEHNUS O Hay4YHOM METOAE MO3HAHUS,

* PasBUTHC UHTEPECA K MCCIIE0BATEIILCKOMN AeATeIIBHOCTH,

° Pa3BUTHE ONbITA TBOPUCCKOM AEATEILHOCTH, TBOPUECKUX CITOCOO HOCTEH;

° PA3BUTHC HABBIKOB OPraHM3alii HAYYHOTO Tpyna, pabOTBl €O CIOBAPAMH W
YHLMKJIONIEAUIMU,

° CO3JAHWE YyCIOBWH JUIS pealM3aluM BO BHEYPOYHOE BPEMs nPHOBPETEHHBIX
YHUBEPCAJILHBIX YUeOHBIX ieicTBIM B ypouHOE BpeMs;

° PasBuTME OMBITA HEPOPMATLHOTO OBIICHNSA, B3AMMONEHCTBMS, COTPYAHHIECTBA,
paciiipenne paMok o0IIeHHs ¢ COLIYMOM.

* (opMupoBanue HABBIKOB NOCTPOCHNS (PHIMUECKUX MOAEeH 1 ONpeneneHus rPaHmnLl ux
NPUMEHUMOCTH,

* COBCPLUCHCTBOBAHNE YMEHMI MPUMEHATH SHAHUS 1O (u3KKe [/ OGBICHEHHS SBJICHIMI
MPHPO/IBI, CBOHCTR BELIECTBA, PELICHUA (PMIHUECKHUX 30104, CAMOCTOATETBHOTO NPUOGPETEHMS 1
OLCHKH HOBOH WHDOPMALMK (MIUYECKOTO CONSPKAHHS, WCTOMb30BAHHS COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOMOI M1

* HCMONB30BAHHE NPHOOPETEHHBIX 3HAHMH W yMEHWH ANd peLieHHs NpAKTHIECKHX,
KUIHEHHBIX 3a1au;

° BKIOHUCHHE  yHallUXCs B PasHOOOPAsHYI0  NESTENBHOCT.  TEOPETHUECKYI,
MPaKTUYCCKYH0, AHATUTHYECKYTO, TOUCKOBYIO;

° BbIpaOOTKA rUOKHX yMEHUI NEpPeHOCUTh 3HAHUS M HaBBIKA HA HOBBIE (opmsl yueGHoit
paboTsI;

° Pa3BUTUE COOOPASUTENBHOCTY W GBICTPOTHI PEAKIMY NIPH PEIICHHM HOBBIX Pa3JIM4HbIX
(msmyeckux 3anad, CBI3AHHBIX C MIPAKTHYECKON IEATEIHBHOCTRIO,

LN



TOUKA § ¥ POCTA

Ilnauspyembie pesyasrars

JlocTiwrenne miaHupyeMbIX PesynbTaTOB B OCHOBHOMN IIKOME MPOUCXOANUT B KOMILIEKCE
HCTMOJIL30BAHUS.  HCTBIPEX ~ MEKAMCLIMITMHAPHBIX  YUeGHBIX rnporpamm  («@opMupoBanye
YHMBCPCANbHBIX  yuebnbix  mefictuiiy, «Dopmmpopanne HMKT - KOMNETEHTHOCTH
odyualomuxcs», «OCHOBBI yUeBGHO-HCC/IGIOBATENLCKON 1 MPOEKTHOM AesTeNsHOCTHY, «OCHOBBI
CMBICIIOBOTO 4TEHUA M PAOOTH C TEKCTOMY) H y4eGHBIX TIPOrpaMM 1o Beem MPEAMETaM, B TOM
ducie no (usuke, Ilocre u3ydeHus nporpammsl BHEYPOUHOH JesITe/ibHOCTH «DU3KKa B 3a/a49ax
U IKCOepUMeHTax» ofyuarommecs:

° CHCTCMATH3UPYIOT TEOPETHUSCKHE 3HAHMSL U YMEHHUS MO PELICHUIO CTAHIAPTHBIX,
HECTAHAAPTHBIX, TEXHHHECKUX M OIMMITHAZHBIX 3324 PASIUYHBIME METOMAMH:

* BLIPAGOTalOT MHIMBUAYAJIBHBIA CTHIIb PelIeHMs (usuveckux 3anau.

° COBEPUICHCTBYIOT yYMEHMS HA TPAaKTHKE TMOIb30BAThCs TpuGopammy, TIPOBOANTH
M3MEPEHUS (PUSHUECKUX BEJIMUHH (ONpeesTh LeHY NCNCHUsA, CHUMATh IOKa3aHusI, co0/IonaTh
npaBuia TeXHuKky 6€300aCHOCTH);

¢ HayHaTCsi NOJb30BATECS MPUOOPaMK, ¢ KOTOPBIMH HE CTAJIKMBAIOTCS Ha ypokax (pusuku B
OCHOBHOM IIKOME;

® paspaboTaloT U CKOHCTPYMPYIOT MpUOOPLI M MOAETH JUis nocaenytoueil paborsl B
KabuHeTe Puznkm.

® COBEPUICHCTBYIOT HABBIKM IHCBMEHHOH M YCTHOM pedd B NpoLEcce HATMHCAHHS
HCCACAOBATENbOKMX  paloT, MHCTPYKUME K BHITONHEHHBIM MomemsM u  npubopau, npu
BBICTYTJICHIAX HA HAYYHO ~ NPAKTHYECKUX KOH(EPEHLIMAX PAsIUIHEIX YPOBHEH,

* OMPEACIIT JANBHEHIICe HANPABNEHUE PA3BUTHS CBOMX CrocoGHOCTE, cepy HayuHbIX
HHTEPECOB, ONpeAeATes ¢ BLIGOpoM HasbHeliuero o6pasosatessHOrO MapIopyTa, aaibHekiero
npouns obyuenus B crapiei wkone,

Tipeomemmmnmu pesynomamanu OPOrpaMmbl BHEYPOHHON AEHTENLHOCTU SB/SIOTCS:

OOyuaroumiiics MOAYYHT BOIMONHOCTH VIS (POPMUPOBAHFS CNEAYIOIIAX FPEAMETHBIX
pe3yIbTATOR!

© 3HAHNA O NPUPOAE BaMKHEHUNX PU3NIECKNX ABNEHHIT OKPYIKAIOLIErO MUPA U IOHKMAHME
CMBIC/IA (PH3NUCCKHX 3AKOHOB, PACKPBIBAIOMINX CBAL N3YICHHBIX ABICHMIL,

© YMEHIS T0/Ib30BATHCA METOAAMH HAYHHOTO UCCICHOBAHMS ABACHUIT IIPUPOLDI, NPOBOAUTE
HAOMOACHUA, TUIAHMPOBATE M BBITIOIHSTS IKCIEPUMEHTEI,  00palarsmars  pesyasTarTs
HIMEPEHNH, TPEACTABASNTE PEIyIBTATEI H3MepeHnii ¢ noMoibio Tabanl, rpadukos U Jopmyn,
OGHAPY)KMBATE 3ABHCHMOCTH MEMNILY (usnveckumin  Bemraupamn, oGBACHATS AONYYeHHBIE
PE3YJILTATLI M e/1aTh BBIBO/bI, OLCHHBATH I'PAHHLLbI TIOMPELIHOCTEH Pe3yibTaTOB HaMepeHHil;

® YMEHUIL  TIDHMEHATL  TEOPCTHUECKUE 3HAHMS 1O (DM3AKE HA [PaKTHUKE, peIlaTh
(usuyeckue 3018491 HA NPUMEHEHHE TTONYYEHHBIX SHAHMIL:

CYMEHMSL M HABBIKM TNPUMEHATb TMONYYEHHbIE 3HAHWA /sl OOBACHEHMS [PUHITATIOR
MSHCTBUS BAKHEHIIMX TEXHUYECKMX YCTPOUCTB, peuieH s NPaKTHYECKUX 340849 MOBCEIHERHOMH
KU3HHM, obecrieuenHus Oe30nacHOCT CBOSH M3HM, PALMOHAILHOIO OPUPOLOHONLIOBAHUS U
OXPaHbl OKPYKAOILEH CPEBI;

e hopmmuposanue ybexnenms B 3aKOHOMEPHO# CBSI3M 1 MO3HABAEMOCTH SBICHMIT IPUPOIBHI,
B O0BEKTHBHOCTH HAYYHOTO 3HAHMS, B BBICOKOH LIEHHOCTH HAYKH B PasBUTHM MATEPHATIBHOW W
AYXOBHOU KyJILTYpBI Jitojeii;

® Pa3BUTHC TEOPETHHECKOTO MBILIICHMS HA OCHOBE (JOPMUPOBAHHS YMEHUM YCTAHABIMBATS
(haKThi, pasIMuATE IPUYMHBI M CIIEACTBHS, CTPOUTH MOAENH W BHIABHIATH [UIIOTE3bI, OTHICKMBATH
H (hopMyIHpOBATH J0KA3aTeNhCTBA BBIABHHYTBIX T'HIIOTE3, BBIBOAWTE H3 DKCHIEPHMEHTAJBHLIX
(haxros 1 TeopeTHuECKIX MOTENEH DHUIMUESCKHE 3AKOHBT;




® KOMMYHUKATHBHbIE YMEHHA: AOKAAABIBATE O PE3VILTATAX CBOEFO HECACAOBAHIA.
YHACTBOBATH B AUCKYECHN, KPATIO H TOUHO OTBEMATH HA BOAPOCH!; HENO/BIOBATH EAPABOUHYIO
THTEPATYPY ¥ APYFHE HETOUHHKH TH(OpPMALIHN,

Memanpedsteminviiu peayapinamanii fporpaMMeI BHEYPOUHOH HeATeibHOCTH ABAMIOTES:

OO6yuarommiicss MOMyIUT BOIMOIKHOCTD AJIST (opmuposanus cremyrommx METANPEOMETHBIX
PE3YILTATOR!

® OBMIA/ICHIE HABLIKAMH CAMOCTOSNTE/LHOTO MPHOOPETEHMS HOBBIX 3HAHMH, OpraHu3aLyy
yueGHoOl  JeATeNbHOCTH, [OCTAHOBKH Leself, MJIAHUPOBAHKS, CAMOKOHTPOJIE W  OLEHKH
PE3YNLTATOB CBOCH AEATENBHOCTH, YMEHHAMHM MPEABHIETh BO3MOXKHDBIE PE3YABTATH CBOMX
JeicTnuif;

¢ NOHUMAHHE pasMUMi MENULY HCXOXHBIMY (DAKTAMM ¥ THOTE3AMM JUIS MX OOBICHEHHS,
TCOPCTIHCCKHMHI MOACIIAMH U PEAILHBIMU 00BEKTaMU, OB/IANCHHE YHUBEPCATLHBIMU YUeGHbIM
ACHCTBUSIMU HA TIPUMEPAX THIOTE3 A1 OOBACHEHHS H3BECTHBIX (hakToB M IKCIEPUMEHTANBHOM
MPOBEPKH  BLIABATACMBIX THIOTE3, paspalOTKH TEOPETHUYCCKMX Mouenell Mpoueccos wiw
SBJICHMWIA,

® hopmupoBanue ymMenui BOCnpUHMATS, MepepadaTHBaTh 1 OPENBABNATL HHPOPMALIHIO B
CIOBECHOM,  o6pasHod, cuMBoOMMUecKoil  (popmax, aHAIM3HPOBATE M mepepabaTbiBaTh
NONYYEHHYI0 MH(OPMALIMIO B COOTBETCTBUM € TIOCTABIEHHBIMH 38a9aMH, BHIASIATH OCHOBHOE
COACPKAHNE NPOTHTAHHONO TEKCTa, HAXOUUTE B HEM OTBETHI HA MOCTABJCHHLIE BOTPOCH! M
u3jlarath ero,

® IPHOOPETEHNE OTIBITA CAMOCTOATEIBHOTO TMOKMCKA, AHANM3A W otbopa uH(GOpMaLmKU ¢
HCTIONIb30BAHNEM  PA3NMIHBIX HMCTOYHUKOB M HOBBIX HH(OPMALMOHHBIX TEXHOTOTHH s
PCLICHHUS TI03HABATESIILHBIX 3a/1a4;

© PA3BUTUC MOHOJIOTWUECKOH H JMaNorHyeckoli peun, yMEHHs BBIPAXKATH CBOH MBICIIH,
CIIOCOGHOCTY BRICTYWIMBATE COOECENHNKA, NOHWMATH Ero TOYUKY 3pEHNs, NPH3HABATE TPABO
APYroro HENOBEKA HA MHOE MHEHNE!

@0CBOCHHE  MPUCMOB  AGHOTBMIT B HECTAHAAPTHBIN  CUTYALMAX,  OBJIAACHNE
IBPHCTHUCCKHMH METOAAMI pelleHsis Apobem;

® hopmupoBarne ymenni pafotats B rpyrne ¢ BAIOTHEHNHEM PA3THYHBIN COLMAALHBIX
POTeH, NPEACTABAATS ¥ OTCTAMBATH CBOH BIFISRI H YORIKACHNS, BeCTH AHCKYCCHIQ,

Peryasmusunie YY1

Obysratoummiics: HOAydHT BOSMOKHOCTE A7 (JOPMEPOBAHTIS CHEMYIOIIMX PEryNsTHBHRIX
YV

® YMEHHE CAMOCTOATEIBHO OMPEASAATS Le/TH 06yuenns, CTaBuTh 1 dopmynuposars Hosbie
jaaun Boyaébe U MO3MABATENBHON ACATEILHOCTH, PA3BMBATL MOTHBBI M HHTEPECH! CBOEH]
MO3HABATEIBHON JEATEMBHOCTH,

°© YMEHHE CAMOCTOSTENBHO ILIAHHPOBATH MYTH [OCTIDKEHWS LEieH, B TOM WHC/e
ANILTCPHATHBHBIC, 0CO3HANHO BEIOHPATE Hauboee s ekTHBHEIE COCOOB peweHk s yueGHbIX U
MO3HABATETBHBIX 3144,

© YMEHHE COOTHOCHTH CBOM AEGHCTBMS € TTAHHPYEMBIMH pesynsTatamMu, OCYLIeCTBIATE
KOHTPOJIb CBOCH AEATENBHOCTH B MPOLECCE MOCTIDKEHWS DPE3yNbTaTa, ONPEensTh crnocobbi
AeicTBHH B pamMKkaX MPEeIIOKEHHbIX YesoBuil U TpeGoBaHui, KOPPEKTHPOBATE CBOM JICHCTBHS B
COOTBETCTBHH C M3MEHSAIOLIEHCS CHUTyalUeH,

® YMEHHE OLCHUBATH IPABWIBHOCTh BHIIONHEHHMS yuebHol 3amaun, COBGCTBEHHBIE
BO3MO)KHOCTH €€ peleHusI,

@ Bna,uenue OCHOBaAMH camoxcom"ponﬂ, CAMOOLICHKH, TPUHATHSA pGLLIQ‘HI-ﬁ:I H
OCYIIECTBIIEHHMA 0CO3HAHHOTO BbIOOpPA B yuebHO! 1 NO3HABATENBHOM NEATENbHOCTH,

Hosnasarenbubie YV



|

OGyuarommitics TOMYUHT BOIMOKHOCTS il (hopMEPOBAHIS CAEAYIOUTHX HOIHABATEBHBIX
YVa.

® YMEHHE ONPEAe/ATs MOHATHS, COYIABATE ofobwenus, yeraHapmmBaTh aHaNorHK,
KIACCHPULHPOBATL, CAMOCTONTEILHO BLIGHPATH OCHOBAHHS U KPUTEPHU AMs Knacendukamy,
YCTAHABUBATE  MPHUHHHO-CICACTBEHHBIE OB, CTPOHTL  JIOTHYUECKOE  paceyicieHue,
YMO3AKIIOUCHNE (MHAYKTUBHOE, NEAYKTHBHOE, [10 AHATIOIMH) U JIENIATh BBIBOJIHL.

© YMEHHE CO31aBaTh, NIPUMEHATH U MPEOBPA3OBBIBATS 3HAKH I CHMBOIIbL, MOZENHM 1 CXEMbI
AT PEIICHUS YUeOHBIX ¥ MO3HABATENBHBIX 38124,

e CMBIC/TIOBOE YTEHHE,

® DOPMUPOBAHKE ¥ PA3BUTHE HKONOTHTIECKOTO MBILJICHUS, YMEHHWE TNPUMEHSTh Gro B
TIO3HABATENIBHON,  KOMMYHUKATHBHON,  COLMAIBHOM MpaKkTuke U [po)ecCHOHATBHOMN
OPHEHTALIUH,

©PasBuTHe MOTHBALIAYM K OBAAZCHMIO KyJETYPOI AKTHBHONO HCTIONB30BAHMS COBAPEH W
APYTUX MONCKOBBIX CHCTEM.

Kommyuuxarususie YV

° YMEHHE OpraHH3oBbIBATH YUeOHOE COTPYAHNUECTBO U COBMECTHYIO JACATENBHOCTH C
YUUTEJICM 1 CBEPCTHHKAMH; pabOTaTh HAAMBHAYAILHO W B TPYMIE; HAXOAUTH 0bIee pelLieHue u
paspetats KOHGMMKTEL HA OCHOBE COTNACOBAHMS MO3MIHA 1 yuéra uHTepecos; OpMyaHPOBATS,
ApTYMEHTHPOBATE ¥ OTCTAMBATE CBOE MHEHHE,

© YMEHUE OCO3HAHHO WCHOMBIOBATL pevenbie CpeicTBa B COOTBETCTRHM ¢ 3amavelt
KOMMYHWKALMN U1 BRIDAKEHUS CBOUX 4yBCTB, Mbiciielt u notpeGHocTel s MJIAHIPOBAHHS W
PETYISIUMY CBOCH ACATEILHOCTH, BIAAJEHHE YCTHON M MUCHMEHHOI PeUbI0, MOHOMOIHYECKOH
KOHTEKCTHOM pednio,

e DopMHpoBaHUE U PasBUTHEC  KOMIIETEHTHOCTH B 00JAaCTH  UCHONB3OBAHMSI
HH(OPMALIHOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOM i (mamee — UKT),

Juunocmunsimu pespnomamamu MPOrpaMmbl BHEYPOUHOH NEATENLHOCTH SBIAIOTCS!

OOyuaromuiics MOMyUHT BOIMOKHOCTE JUIs (hopmMHpOBaHHS CNEAYIOUNX AHMHOCTHBIX
PEe3ynbTATOR!

®PAsBHTHE  TIO3HABATENBHBIX ~ MHTEPECOB,  MHTEANIEKTYANBHBIX W TBOPYECKMX
crocobHocTe;

© YOSKAEHHOCTE B BOMOJKHOCTH TO3HAHMS MPUPOABI, B HEOOXOMMMOCTH pPaszsyMHOro
HCTIONB30BAHMS NOCTMIKEHUN HAYKH M TEXHOJOTHH NS JaabHEHIero pa3BUTHS YETOREUECKOTO
ofLecTsa, yBaXKeHHE K TBOPUAM HAYKH W TEXHWKW, OTHOLICHHE K (pusvke Kak K dneMeHTy
001LEUETOBEUECKOM KyNbTyPbi;

® CAMOCTOATENLHOCTh B MPUOGPETEHNH HOBBIX 3HAHWI M MPAKTUYECKUX YMEHMUIA:

®FOTOBHOCTH K BHIOODPY JKU3HEHHOTO IYTH B COOTBETCTBUM ¢ COGCTBEHHBIMIU MHTEPECAMM
H BO3MOXHOCTIMH,

® MoTHBALHS 00PA30BATENBHON ASATENBHOCTH HA OCHOBE JMYHOCTHO OPHEHTHPOBAHHOTO
noaxona;

© QOPMHPOBAHUE LEHHOCTHOTO OTHOLUEHHS APYr K APYry, K YUMTEN0, K ABRTOpPam
OTKpBITHI 1 1300peTennii, k pesyibraram o6yueHns,



Temarnueckoe naanuposauue

7 knace
Ne Ha3zsanue pasgena, Tembi Ltieenng Teopus HpaxTuica
4ACOB
| Breperne | 0,5 0,5
2 Dusuka U Bpemena roxa; DK 0CEHDBIO, | 2 1 1
3 [leponauansusie caeneus o crpoennu | 2 I |
BELIECTBA
4 Baaumozetictane ten : 1 2
5 Pag 3azasica, Aa 3aaatia 2 2 0
6 Dusuka U BpeMeHa rona; Ousnka 3UMoH. | 2 | 1
7 Cwymel B npupoze 6 2 4
8 Pas 3aiauxa, A saAa9ka 2 1 |
9 Hasneune 2 1 1
10 (busika # BpemeHa roma: dusnka pecHOH, | 2 1 I
11 OHepris 6 2 4
12 Du3MKK W THPHKH 2 1 1
13 Dusuka 1 Bpemena roga; Dusuica netom, | 2 | |
HTOTO 34 14,5 18,5
8 knace
Konnueerso
Ni Hasnanwe pasiena, Temsl YACOB Teopus IIpakrura
1 Pusnia u BpemeHa rona (oBTOpeHHe) 2 1 1
2 lIpoexTHas AESTEIBHOCTS M0 (H3IKE 6 2 4
o Moneryaspuas dhusiica 5 2 3
4, DU3MKA ¥ MEKTPUUECTRO 6 1 5
3. (busnka KoeMoca 2 I I
6. Maruetusm 3 1 2
o IpoektHas AeqTeARHOCTS 6 2 4
8. CBeTOBBIE SABNEHUS 3 1 2
9. Hocrwkenns copemennoii Gpusnku | i’ 0
HTOTO 34 12 22
9 knace
Konnueerso
Na Hassanne paizena, Temel YACOB Teopus Ipaxrika
| Beenenne 5 4 |
2 Mexanuka 8 4 4
3 3aKOHBI COXpaHEeHUs! 6 4 2
4 Pabora pueprus 5 2 3
5 DNEKTPOMATHUTHBIE SBICHHS 10 6 4
HTOTO 34 20 14




TOUKA §"
L
Conepakanne nporpammei

7 wace
TEMA 1. BBEAEHHUE (14)
Teopusn-0,54. Beoznoe sanstue. Huetpyxrac no oxpawe Tpyma Ha samatuax. ITonesmsie
CCBITIKH TIO (prsuke B MHTepHeT MeTozsl u3yueHnsa  (ushueckux smiewnil, MOuangeckuit
suenepument.  TIorpewHoeTs npsambix  M3Meperuii, I[lpapuna mnposegenus  monsHOrO
SkcriepuMenTa, KOMITBIOTepBI B (PH3MUECKHX MCCTESTOBAHMSAX | Py W3ydeHnu Qusiki, [Ipasiia
CO3HaHMSA HIEKTPOHHOIM npe3eHTaLmy,
Hpakraka-0,54, Vamepenne (M3HUECKHX BeMHUMH ¢ MOMOLIBIO wiposoit  naGoparopun,
Onpenenerne LeHsl aenenns npubopos, Onpenenenyie paccTosuuit 10 HEMOCTYNHAIX 06BEKTOB,
Onpenenenue ofseMa Teit pasanoit JopmsL. Mamepenue rosumnsl mera Gymarm.
TEMA 2. ®U3UKA U BPEMEHA I'OlA: ®U3NKA OCEHBIO (2u)

Teopusi-1u. 3aranounoe Bewectso — Boma. Tpy COCTOAHMS BOJBL, Hnrepecuoe 0 Boze.

I'mmoTessr npoucxoxmeHMA BOABI HA 3eMie, 3HAYECHME (Gusmyeckux M XUMUYECKUX
CBOHCTB BOJIBI, CTPOGHIE MOIEKY/IbI BOIbI, 0GBSCHEHNE CBONCTB BOIB B PASITHYHBIX APEraTHRIX
COCTORHMSAX, Ponb BOABI B ui3HM uenoBexa.

Mpawraka=1 ©  OKkckypens HE  OCEHHIOW npupoay. Ilposenensie HabmoneHnli
nposBieHns Puinueckux spnernit ocenso, Coszanue npesertaunn «Dusuxa Ocenston, Paborta
¢ [porpammoii Power Point rio cosaaamo cralizon,

TEMA 3. IEPBOHAYAJILHBIE CBEAEHUS O CTPOEHIHA BEIHECTBA (2u4)
Teopusi-1u. [Tnauuposanue Guanueckoro IKCTIEPUMEHTA — KAK AoKa3aTs Teopiio. Ot Jexapra
A0 Hawnx AHel, Bpoyrosekoe asuskenve, Hano-rexsonorun, Counene «Mukpomup», Mukpo
BEMYUHBL B HALLGH HKU3HM,

lpakruka-1u  Pacumpenne Tei npi HAFPERAHII, Wamepenne ckopoetin andysin, Monenu
arperatHeIX COCTOAHMIT (Mrpa)

TEMA 4. BBAUMO/IEIICTBHE TEJI (34)

Teopusi-1u.  Mexanuueckoe JBibkeHMe W B3amMopeifcTeme, Kak OBICTPO MBI JBIDKEMCS
(cnoxenne cxopocteii)? Korna mbl aBmxemes BOKpYr Connua GbicTpee - AHEM WM HOuBIO?
Lpumeps! pasnuyHbIX sHAMCHNUI BeWUHH, OMHCHIBAIOLN MeXaHITeckoe ARIGKEHIE B KHBOMH
npupone. Menonuiopauue B TEXHMKE NPUHLNTIOR ABMKCHMS SKUBBIX cyuiecrs, Slpnenue
yiHepLnn, «HenoasmiHas Oammsy, Yo waydaet crariia? Busisi PaBHOBECHS,

Hpawraxa-24,  Mamepenne Gbictpors peaxunn uenosexa, Mamepenue ckopoetu xoanbbi.
OKCTIEPUMEHTANBHBIC JIOKA3ATEBOTBA  SBICHNISA vrepiuyn,  lloaroToska sHaeoduabMA Hpo
ABACHWE MHepunu. Mamepenwe macesr | karm soawr. OnpeseneHue naoTHOCTH OPHPOAHBIX
marepratos, Onpenencuie o6bemMa U MIOTHOCTH CBOEFO Tea. Onpefenenue 06bEMa(Maccs)
MPOAYKTOB B ynaxkoske. M3rorosnenue pasHOBECHOI urpymku. Pewierne 3anau.

TEMA 5. PA3 3AJIAYKA, IBA 3AJAUKA (24)

Teopus-2u. Tlpasuna pewennss u  oopvnenus sazau. TIoMCK  OWMGOK, Pewmenue
3aHUMATeNbHLIX 3aja4. Pewenne saxad 8 Gopmare TTU3A.,

TEMA 6. ®3UKA W BPEMEHA I'O/[A: ®U3HKA 3UMOIi (2%1)
Teopusi-1u.  Cher, nen, u metens. CHEXMHKH B Bo3ayxe. CHexcunky Ha 3emne. Crnomctas
CTPYKTypa CHCMHBLIX MOKpOBOB. Pexensitms. Jlen wa 3emne. Topesiii nemuuk, [IBukenue
nennuka.  Kakue Gbmaror mertenn, MukpocTpyKTypa HM30BBIX MeTeneli BoaHb Ha cuery. Kax
AQJICKO HEPEHOCHTCS CHEr MeTe)ibio, [TbuteBsle Gypu M MeTesu: CXOACTBO U pasuums, Dusuxa y
HOBOTOIHEN EJIKM.

Mpaxtuka-1 v Ousuka - Hayka o npupoge. MoskHo U3ydath TNpUpoLy 3HMOH?
[Iporynxa Ha 3umi0w0 IIpUpOY.
TEMA 7. CJILI B [IPUPOME(64)



TOUKA %" POCTA
i-;'_]
Teopus-2u, Cuna — BexropHas peunHa (HHAMIUECKOE peienue 3ama4). Bec U HeBECOMOCTD,
Cuna penust. Counnenne «Mup 63 Tperusy.

3akoH BeeMHPHOTO TsrOTeHHs, CTpoeHne COMHEWHON cHeTeMbl, [InaHeTsl 3eMmuol
rpymist. [lnanersi-ruranme, Cusa THKECTH HA APYTUX MAAHETAX. Crytuuiy mnaser u Jlyua,
HaGmonenne Jlyusi, Mansie Tena, opGutel u NePHOAHTHOCTh KOMET. «3Re3AONaAB», HIH
noyemy 3pesiubl He nagaiot? 3eesnaHoe HeGo, Cospesams. 3HAKOMETBO ¢ NPOrpaMMamMu 1o
acTpoHoMHuU, Bpems u ero nsmepenve, Kanenuaps.

Ipakruka-44. 3aHuMaTenbHbIH OMBIT «apux wa wuTHy. Onupepenenue ueHTpa
TSOKECTH Tefia. JaHMMaTebHble (DUrypsl Ha paBHOBecHe. M3rOTOBNCHHE COJHEHHBIX 4ACOB,
Coznanne yHHOTO KANEHAAPA C NOMOLIBIO nporpammsi Power Point. Mamepenne sxectroctu

NpyKUHbL M3Mepeiiie kod(QHIMEHTa CHITBI TPEHHS CKONBKEHNS Ha KPBUTBLIE IIKOJIBI M APYTUX
MOBEPXHOCTIX.

TEMA 8. PA3 3AJIAYKA, JIBA 3ATAUKA (2u)

Teopusi-1u. Cucrema CU n ee suauenve. Junamuueckoe pELICHNE 3a0a4 HA CIOKEHUE CHIL.
Pelerne sanumMatenbHLIX 3a/1a4, Petnenre 3aay b (hopmare TTU3A,

HpaxkTaka-1u, Onpenenenne Beca CyMKM WIKOMHHUK. Onpenenenne macebl U Beca Bo3ayxa B
KOMHare,

TEMA 9. TABJIEHHUE (24)

Teopusi-1u, [lapnenue Teepusix Ten 3axoH Ilackans, HaBjieHne B KHAKOCTH,
['mapoctatmueckuii nmapamoke. Atmoc(eproe nasnenmwe. Pons armocdepHoro napienus B
npupone. Armocdeproe parnenue u noroga. ToHomeTp, MaHomeTpbl. AtmocdepHoe nasnenue B
AU3HY denoseka. Kai Ml abuoum? Kax mer meém? «Copras GonesHby, Biusmme arMoc(epHoro
AaBICHWA Ha CAMOYYBCTBHE IOAEH, PelieHne 3aHMMAaTENbHBIX 347144,

IMpakruka-1u, Wayuenne 3aBUCHMOCTH JABJEHHS OT TUIOMIALHA MOBEPXHOCTH €
TIOMOLIBI0 AATYNKA NABNEHUS. 3aHMMATENnbHbIE OMbIThl «[lependpryThil cTakany, «DOHTAH B
konben, «SIHuo B GyTsitken, [TpuGOPBI A1 WIMEPEHHS JABNCHHS ~ H3TOTOBJICHIE Gapomerpa,
AtMocdeproe napneHue u memdumua. Lnpum, nuneTka, MeZMIMHCKAS Gamka. Kpogsanoe
Aasienue. OnpenienieHue AaB/ICHUs KPOBH y uesioseka, ONpeneficHHe BHICOTH 3AHMs C
noMouisro 6apomerpa.

TEMA 10. ®H3UKA W BPEMEHA I'OJIA: ®M3HKA BECHOJ(2u)

Teopusi-14. Temneparypa. Tepmomerp. Ilpumepsi pasminmsix TEMIEPATYpP B NPHPOLE,
Mpaxraka-1u. Dxckypeust Ha mpupony. [lpoBenenue HaGmoxeHuit TPOSBIICHUS (PUSUHECKHX
ABCHUHA BeCHOM. M3Mepenue TemnepaTyps! mouBbI Ha TyGHHE M MOBEPXHOCTH. Miccnenopanne
KaITHJIIPHBIX SIBJICHUIA,

TEMA 11, DHEPT WS (64)

Teopusi-2u. Pasymunble BuabI dHEpruu, UCHOMIb3YCMbIC JIIOIbMHM, U MX 3anackl, KocBeHHbIE
nsmepenns. Ilouemy paGota u sHepris ¥MEOT OQHY ENMHMILY usMepenusa? Hecuctemusie
COMHMIBL, 3[-16})1’ HA W AL OCHOBBI TIPaBW/ILHOIO NMUTaHUS, PelleHHMEe 3aHUMATEILHBIX Faaa,
Pewienue 3amaq 8 Gopmare [TU3A.

Mpakruxa-44, M3sMepenne KuHETHIECKOH sHepriy teyia, U3Mepenne NoTeHLHaBHOM JHEPTHH.
Menio mxonsuuka. Co3nanue npeseHTaUME O TIPABHIIBHOM THTAHMH. Onpenenenue pabotsl u
MOLIHOCTH pyK. OnpeneneHne Mexanuueckol paGoTel NpH rpebkke B BhICOTY. Onpesienenne
cpeaueit mowmocTH, passupacMoit npu Gere wa aucramwmo 100m. Onpenenenme cpenneit
MOLIHOCTH, Pa3BUBACMOMN Npi mpucesannn, Maveperne cpeareil MOLHOCTH, PA3BHBAEMOI Apu
nogseMe 1o aecTHuue, OnpeneneHue BHIMTPLILA B CUE, KOTOPBI ARET NOABIKHBIL M
HENOABINKHLIN 670k, Cpasrerne KT1[ noasmkroro 6;10Kka # HAKTOHHON MI0CKOCTH,

TEMA 12. ®H3UKH U JTUPHKH (24)

Teopusi-14. Gusuxa B Xy10XKECTBEHHBIX NPoM3BEACHIAX. [OCTIIKEHNS COBPEMEHHOM (PH3NKH,
lipaxTaka-14, Msrotosnenne caMomenbHbIX kapTui «DuHIHKA B BECEMBIX KAPTHHKAXY, Ypok-
npeacrapnenue «Duzuueckue Qoxyce. 3amura HIEKTPOHHOR npesentauny «Mup razamu
(ustkan,

9



Touka N’ pocTa

TEMA 13, ®U3HKA 11 BPEMEHA T'O/lA: ®U3MKA JIETOM (2%)

Teopusi-14, Kakoit mecst nieta campiif scapiciit? Kapioe jieto i muens, Kak ¥ KOria npasuisHO
cpesars useth? Ha kauensx "nyx saxsarsipaer”,

Hpaxruka=14, Onbiter 52 fave, Dickypens «Duswia y BOZOEMAY,

8 kaace

TEMA 1. ®U3HKA U BPEMEHA TOJIA ( moBTOPeHuE) (24)

Teopusi-1u. Bromuoe 3anstue. MHeTpykTask mo oxpane Tpyaa Ha 3aHSTHSX. ITorpewnocTs
MpAMBIX H3Mepenuii. Knace tounoctu mpubopos. Urenne rpajuka. Bemsoas 1o pesyasraram
xenepumenra. Lena nenenus wkanst npuGopa. Kocsennsie usmepenns. [papuna nposenerus
LIKOABHOTO HKeriepuMenTa, ODOpMIEHHE HIEKTPOHHOTO OTHETA 00 JKCTiepuMenTe, Penierne
38744,

IipaxTuka-1 4, Wsmepenne (M3uueckux BeIMHHH C MOMOLIBIO u(posoii nabopatoprn 1
nocrtpoexue rpadukos. Mecnenosanue 3aBHCHMOCTH  CHIIBI VIIPYTOCTH OT Beca Tefa.
Hcenenoranne 3aBHCUMOCTH CHITBI TPEHUS! OT TIPHKUMAIOLISH CHITI, DkeriepumMenT Iamues,
TEMA 2, IPOEKTHASI JESITEJILHOCTD MO OUIUKE (6u)

Teopus=2. Yro Takoe HayuHbil APOSKT 1 KAK €10 MOATOTOBHTE) Curyatms w npobaeMa, Ananus
cnocobos pewenns npoGaemnt. TpeGosamus K HeCIeNOBATETLEKOT pabore. TTnanuposane
AearensHocTH, Tpebosauus k oQopmieHino npoekTHOl paboTsi ro (huzike,

Mpawruka-4 4, Boinoanenue MHKPO-TIpoerTa B rpynne, Odopmaenue 1 3auura,

TEMA 3. MOJIEKYJISIPHASI ®HA3HKA (54)

Teopus-24. «BonuebHoe» cBOHCTBO SHEPriN, Maxpo u Mukpo napamerpst u ux csize,
®asosble nepexonsl. Boxsuoli nap 8 armocdepe: obpasosanue 001aKOB, TyMaHa, POCHI, HHes,
Armocteprsie ocanku: cer, rpan. Touka pockr, IMosepxnocTHoe watsmkenue., Kanumsphbie
ABJICHAS M JIBWKCHME KUAKOCTH 1o TpyOam. 3axon Bepuymin, nogsemuas cuia Kpbiia,
Mopexue  Teuenns. CoBpemennple Matepuanpi:  MCMOMBI0BAHUE KOMIMO3UTOB, IKHAKKE
KkpucTaiel. T'paduueckoe nmpencTaBieHne TEMIOBLIX Npoleccos, Pelienue 3amay B (opmare
TTH3A.

IpaxTuia-3u, OKCTIEPUMEHTAIEHOE  0KA3ATeNCTBO PASAMUHS CBOHCTE BELIECTD B
PAIMAYHBIX  arperaTpix  coctosHusix. Hexotopsie cBoiictea kpuctamnor. Marotosnenue
CAMONENIBHBIX  MPUOOPOB, VI3MepeHwe BIAXKHOCTH BO3AYXA B HOMCLIEHHH o Ha yiaile,
HisMepenne cKopoCTH MCIAPEHMS PASTUMHBIX BELIECTB. 3AHUMATEbHbIE OMBITBL M BOMPOCHI:
KHTICHHE BOXBI B OymacHOll KOpoOke, KUTIEHHWE BOABI KOMHATHOM Temriepatypol. Mamepenue
CHIbl NOBEPXHOCTHOrO Harwkewus. Illapuk B asponuHamudeckoit TpyGe. Bripaumparme
KpucTauia Ccoiu Ha OCHOBE. M3roToB/IEHHE MakeTa KPHCTAUIMYECKON PEIIeTKM KOMIO3WTA,
MsroTopnenne monmeny peaKTHBHOTO IBHIATENs. WMsyyenne pabotm JIBC Ha Makete u
AIICKTPOHHOI MozesTH,

TEMA 4. ®PU3UKA ¥ DJIEKTPHUECTBO (64)

Teopusi-1u. Dnexrpuueckue sBIeHus. Dnekrpusatus e, [punuun paborsl ckanepa.
AtMocdepHoe snexTpuuecTso. 1'posopas Tyua. Ilpupona momuun. Kaxue GbBatoT MoOmHMHM,
Mpusumnel  snekrpobesonacHoetst, OCHOBHBIE  XapakTepUCTHKM  o11oka,  Hecnctemibie
earHuubl paboTs! Toka. Petnenue 3amay,

Ipaxrika-Sy

Bsaumuoe npursmcenue u orramcusanne «CynTaHoB»; 0nbiThl 110 anexrpusaunn. Habmonenne
PAs/MTHBIX - BUAOB  HCKPOBOTO paspsna. Mcenenosanie MPOBOAHUKOB W HENPOBOLHHIKOB
anexrpuuecersa. [Monysenue anToka B xuakoeTn, snextponus. Mirotobnenne Barapeiiky,
DKCACPUMEHTANBHOE  OKA3ATENBCTBO  3aKkoHa  Owa, Hayuenne pasnnuHbix  CoemnHeHu
nposonunios. Cospaune paymviubx  npuBOPOB(MrPyLIeK) HA OCHOBE BNEKTPOUBUIATE1H,
DKCHEPUMEHTANBHOE  [IOKASATENBCTBO  3AKOHA Joxoyns-Jlenna,  Cosganne  cuetuimca
WICKTPOIHEPrUM U U3yueHue ero padorst.

TEMA §, ®H3INKA KOCMOCA (24)
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Teopusi-1u. dusnueckas npupona HeGecHsix Ten, [loeTsl K APYriM TiAaHeTaM, Pormb
KOCMOCA B JXM3HU COBPEMEHHOro ofwecTsa, MemayHapomaHoe COTPYAHUUYECTBO B OCBOCHUMN
Koemoca,

Mpakruxa-1 4. Cosmanme snexrpounoit  npesenrampy  «Koemoc. Heropus
KOCMOHABTHKHY, [TOATOTOBKA TPA3IHOBAHUSA M KOCMOHABTHKH,

TEMA 6. MATHETHIM (3u)

Teopus-1u, Maruurnoe nose 3emsm, Komnac, Marauto6uonorus, MaruutHbie Oypu.
Deppomarneriin. Cuna Jlopeuna. [Ipmwkenne 3aPMKEHHON YACTHIBI B OMHOPOLHOM MATHMTHOM
nojte. JliomuHectenuys, [ToNspHbie CHAHIS,

IlpakTuka-24. M3yueHne MATHUTHBIX JMHMH [OCTOSHHOTO MATHWTA. H3yuenne
MarHUTHBIX CBOHCTB pas/iMyHbIX Bewects, Mrpa «Bamaga o mobsimem kamHey,

TEMA 7. IPOEKTHAS AEATEJLHOCTD (64)

Teopus-2u. Kax momrorosuts u odopmuts okian? Kynbrypa BbICTYMIEHMS,
Oparopekoe uckyceTso.

Mpaxruka-44. Beuosinenue i 3a101Ta HHAUMBHIYATLHBIX U FPYHIOBLIX TPOEKTOB,
TEMA 8, CBETOBBIE SIBJIEHUS (34)

Teopusi=1u, Yerpofictso onuueckux ripinGopos, Hayvenne yeTpoiicTea (hoToaniapara.
Pagyra, Ousuka BOIHUKHOBEHNS PAAYFH, XoO& EBETOBOMO ayua B xamne aoxcan. Ontiueexue
W0,

Mpawrura-24, Veenenosasne: «CBeT B jH3HN JHUBOTHBIN 1 HEIOBEKAY, «HoeTimeHus
H NePCHeKTHBbLI UCNOML30BAHA cBeTORO AHepriu CosHuA YenoBRIKOMY,

Pasnowenne Gesioro cpera. HaGmomenuss B Mukpockor u Teseckor, CosiaHHe
rojorpammel, Marotosnenne kanetinockona.

TEMA 9, TOCTHIKEHWSI COBPEMEHHOM ®H3MKH(14)

Teopusi-14, TlpuMepsi TOBAPOB, CO3NAHHBIX C FCTIONB3OBAHMEM HAHOTEXHONOMWH W
NPUTHHBL UX YHUKAJIbHBIX CBOMCTB, Hecmaunpaempie 1 BCEraa umkCThIE BETPOBBIE CTEKIA, JUCKH
konge u nr, CoslaHHbIe HA OCHOBE HAHOUACTHL| OKCHAA TWTAHA W cepebpa TOBEPXHOCTH,
obnanarouue GakTePULIHAHBIMY CBOMCTBAMA,

Passutie Boerroit Texamkn, 7 Mas - Jless paguo. Hosoctn (hu3nki 1 KoecMoca,

9 kaace

TEMA 1, BBEAEHUE (5q)

Teopusi-4u, Brozroe saustie, MHCTPyKT@XK MO OXpaHe TPyla HA 3aHsTHSX., ABCOTIOTHAS W
OTHOCHTE/IbHAA TMOTPEUIHOCTh NPAMBIX H3MepeHuil, [TOBTOPEHME. [MAOTHOCTH, AABACHME,
SHeprus u pabota, MoneKyaspHas (Pusnka,

Hpakruka-1 4. U3Meperne Gu3nuecKkux BEMUUMH W BHIYMCACHHE MOrPEIIHOCTH.

TEMA 2, ®U3HKA B 3AJAYAX U DKCNIEPUMEHTAX (29 )

Teopus-164., [Ipmxenue Tena noa AelcTsreM cuiibl TsokecTd, Basmctika, ABComoTHO
ynpyruit ynap. 3axon bepryanu. Dpdexr Jonnepa. OnpenencHue npocTpaHcTBEHHOMN CKOpPOCTH
38e3n. BpaiuiatesibHoe [BIKEHWE TBEPHOTO Teda, YCIOBHS paBHOBECHS TBEPAOrO ‘e,
O6pazopanue Conueunoii cuctempr u nmaner, Cpencrpa COBPEMEHHOM cBA3M, CHCTEMSEI
acrporasuraunm (GPS u I'monace). Ousuka 1 BOSHHAS TEXHHKA,

Pelenne 3a1a4 NOBBILLIEHHON CIOKHOCTH,

lpaxkruka-139,  Hccnenoanue 3aBHCHMOCTH AAABHOCTH MOAETA O yria K TOPU3OHTY.
IKCIEPUMEHTBL HA PABHOYCKOPEHHOE ABMIKEHNE. DKCMEPUMEHTABHOE JOKABATENLCTBO 3AKOHA
COXPAHCHHUS WMITYTBCA, DKCTEPHMEHTHI HA BpallleHHe TBEpAOro Teia. MarorosieHne
NPOCTEHINEro MHAYKUMOHHOTO TeHepatopa mepeMeHHoro Toka, Habmonenue spnenus
camomaykinm, Crowenne konebarui, Gurypsr JTuccasky Ha ocuwuiorpade. Busyamusats
3BYKA € MOMOLIBIO JIA3EpA.
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Kaneupapno-remaruueckoe nnanuposanue

7 kiace
Hara
Ne No Tema
n/n

1. Beepenue (14)

1 I

Bsonnoe sausitie, Muctpywrax no TB, [TonesHsle cobUIKH 110 (usnike B
Unrepuer. Metonst nsyuenus dusuueckux spaeHumii.

Dusnueckuii sxeriepument. [Tpauia NPOBEACHIS IKOIHHOTO
xenepumenta. [lorpemHocts npaMbix n3Meperuii,

I/p: Usmepenne uUaHUeckuX BEJIMUHH C HOMOIIBIO LH(POBOH

naboparopuu, Onpeaeneuue obbema Ten pasmiunoii Gopmst. Msmepenne
TOMLUMHEI JiucTta Oymaru,

. Dusznca

H BpeMeHa roja: gpusuka oceHbio (2u)

1

3aragounoe BemecTso — Boga. Mutepechoe o one.

3 2

Il/p: Dxekypens Ha ocenuroi0 Hpupozy. I1poseaenye HAGMOTCHIA
MPOABNIEHUS (PUINUECCKNX ABNEHMI 0ceHbt0, Co3nanme MPE3EHTALHH
«Dusuka OceHpioy,

3. llepBoHauanbHbie CBEICHHS 0 CTPOCHUH BemecTra (24)

4 I Or Jlekapra mo Hawmx aHei. BpoyHOBCKoe ABIDKEHME, [Inanuposauune
(pusnHeckoro SKCnEpUMEnTa — KAK A0KA3ATH Teopuio. Hano-texnonorun,
MUKPO BEMYMHBI B HALIEH WKU3HHY,

5 2 | Il/p: Pacvpenne Ten npu Harpesasmm, W3smepenue cxopocTn

adysumn,

4. Bzanmoneiicrue Tes (3u)

6 1 Mexanuueckoe IBiienne U B3auMozeiictare, Yto U3yvaeT crartuka?
Bunsl papHosecus,

7 2 | Il/p: Vismepenmie ckopOCTH XObGHI. M3mepenue mMacest | Karuii BogbL.
Onpenenexue nIOTHOCTH NPUPOSHBIX marepuanon. Onpenenenme
00BEMa(MaCoB) IPOAYKTOB B YHAKOBKE

8 3 | I/p: Usrotomnienne paBHOBECHOM HUrpyLilk,

l

S, Pa3 3aaauxa, ABa 3axauka (2u)
9

[Mpasuna pewenus u odopmnenus 3agau. [lonck olM60K. PememHne
387124 Ha MEXaHW4YECKOES ABIKECHUE

10 |2 | Pemenue 3a1a4 Ha IIOTHOCTS. Peiienye 3anaq B (opmate [TU3A

6. ®u3uKa | BpeMenHa roga: huznka 3umoii (24)

I |1 | I/p: ®usuka - nayka o npupose. MoxHO U3Y4aTh MPHPOLY 3UMOI?7
[porynka Ha 3UMHIOK OPHpPOLY.

12 |2 Caer, nien1, u MeTens. PU3UKa Y HOBOrOXHEH JIKH.

7. Canbl B ipupoae(64)

13 | 1 | Cuna - Bextopuas Be/MuMHa (qUHAMUYECKOS peuieHue 3aa4).
3aKOH BCEMMPHOTO TSIroTeHMs. CTPOSHNME COMHEUHOM cHeTeMbl, Crma
TDKECTH HA APYTHX IJIaHETax,

14 |2 Cnytauku nnanet v Jlyna. Ha6monenue JIynel. Mansie Tena, op6utst u
TICPHOMHOCTD KOMET. «3BE370Na/bly, WK IT04eMY 3BE3/TbI He Tajalor?

15 |3 | 3sesnnoe nebo. Cospesaua. I/p: SuakomeTso ¢ IIPOrPaMMaMu no
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POCTA

acTpoHomMuK. OnpeneneHune UEHTPa TSHKECTH Tea.

16 |4 | Il/p: 3anumarenshbie GUrypsi Ha paBHOBECHE.

17 |5 | Bpems u ero usmepenmue. Kanennaps. II/p: M3rotoBnenue conHeuHbix
dacos, CosjiaHue IyHHOTO KaJeHAapst ¢ TIOMOIIHIO rporpammsl Power
Point.

18 |16 | I/p: Maveperiie skecTiocTi npy#iHEL M3Mepenne ko3/puiienta e
TPEHUA CROMLIKCHIS HA KPbLTHLIS LIKO/BI i IPYTHX NOBEPXHOCTSIX,

8. Pa3 sanauka, ABa 3a1auka (24)

19 |1 | Cucrema CU u e 3Hauenue, Petnenne 3anad. Pewenne 3anau B opmare
TTH3A.

20 |2 | Pewenve 3auuMaTe/bHbIX 3anay, 11/ p: Oripenienelue Beca cyMKH
WKONbHYKA. OnpeaeneHne Macchl 1 BECA BOBYXA B KOMHATE.,

9. Nasaenne (2u)

21 |1 | JlaBneuue TeepasIx Teil. Touomerp, manometpsr, I1/p: [pubops ais
M3MEPCHUS NABICHUS — WSTOTOBICHNE GapoMeTpa.

22 |2 | AtvMocdepHoe maBieHue B jKU3HN TenoBexa. Kak Mol neimM? Kak mpl
nbEM? «opHast GONE3HbY, BIMSIHHE aTMOC (peproro nasnerus na
camouyscTBre moneit. Kpossnoe nasnenne. Il/p: Onpenenenne
AABJICHUS KPOBH Y 4YeJIOBeKa,

10. ®u3nKa 1 Bpemena rosa: GuznKa BECHOI(24)

23 |1 | Temneparypa. Tepmomerp. I1 PHMEPBI PASTUYHBIX TEMIEPATYP B IPUPOJIE.
Il/p: Vismepenue Temriepatypbi MOUBSI Ha MIYGHEE K ITOBEPXHOCTH,

24 |2 | I/p: Dkexypeust Ha nipupozny. Iposeaenne nabmonenuii npossnemus
(pusnueckux sBnenwii BecHoit, Mecnenosanue kamams PHBIX ABIEHUIA,

11, Dueprus (6u)

25 | 1 | PasnuuHbie BRI SHEPTHH, WCTIONB3YEMBIE JFOABMM, H MX 3aMachl,

26 |2 | KocBeHHBIC 3amMepeHus, Il/p: Vismepenuie kuneTnaeckoif SHeprin Tena, .
M3mepeHne NOTeHUMAIBHOM SHEPrii.

27 |3 | Iouemy pabora u 3Heprus uMeroT OLHY €JUHHILY U3MepeHH s ]
Hecucremusle efHnsl, DHEprids i MALLG; OCHOBET FIPaBHIBHOTO
nutanns. I/p: Meuio mixonsuuka

28 |4 | II/p: Onpenenenve MeXaHUUECKOM paboTHI NpH NPBKKE B BBICOTY.
Onpenenenne cpeaneii MomuoCTH, pasBHBaeMoOii mpu Gere Ha
ancTasumio 100,

29 |5 | I/p: Onpenenenue BBIMIPBIILIA B CHITE, KOTOPBIH AaeT MOMBHIKHbIE U
HenonswkHbIH 610k, Cpasrenne KI1JT nompiwkHoro 6:10ka 1 HAKIOHHOR
MIOCKOCTH

30 |6 Pernenne sanumaTeibsHbIX 3a1av.

12. Dusuxn u aupuku (24)

31 |1 Dusrika B Xy[0KECTBEHHBIX POU3BEICHUSIX, Hocrikenus coBpemMeHHoM
(busuin.

32 |2 | I/p: Ypox-npencrasnenue «Du3HtecKe (oxycey. 3amura
MICKTPOHHOM IpeseHTauun «Mup riiasamu Gusukay,

13, ®uznka u Bpemena roaa: pusznka Jerom (21)

33 |1 | Kaxoit mecsn neta cambiii xapknit? JKapkoe neto u muenst. Kak u korma
paBUJIEHO cpe3ath UBeThl? Ha kauensx "nyx saxsarsizaer”,

13
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18 |5 I/p: 3annmarensusiii ormiT; cepaue Ha Oarapeiike. 3aHUMAaTEIBHBIH OMBIT:
BPAILICHHE JKUIKOCTH OT JIIEKTPUYECTBA, CBETSIIMECS OrY DI Hsyuenne

Pa3sIuYIHBIX COCAMHEHHH MPOBOAHUKOB,

19 |6 | Hecucremusle euHMITEI pabotel Toxa. Pacuer croumocTy SJIEKTPOSHEPI'UH

Boirossie anexrponpubopst, knace IHEPronoTpedneHus

S, @u3nka kocmoca (2u)
p.

0 |1 | 3axous Kenjiepa, Bawueiimmie aCTPOHOMUUECKHE cOOBITHS rofa, PemieHue

3agay

21 (2 [I/p: Cospanue snexTpornoii npesenTammy «KoeMoc. Hertopus
KOCMOHABTHKHY,

6. Marnerusm (3u)

22 |1 I/p: U3yuenne marsuibix csoiicrs pasimnbix sewects. Mayuenune

MAHUTHBIX JIHHHHI [OCTOSHHOTO Mal'HMTa,

23 |2 | MarauTHoe nose 3emnu, Komnac, Maruurobuonorus. Maruutabie Gypi.
Deppomarnernxu. Cuna Jlopenua. [pmxenne 3aPSDKEHHON YaCTHIIb B
OAHOPOIHOM MArHUTHOM rionie. JlloMuHecLeHws, TToJspHbIe cHsHms,

24 |3 | I/p: Virpa «Bannaaa o mobsieM kamuey,

7. IpoexTnas gesiresbHoCTE (64)

25 |1 | Kak noarotoButs u odopmuTk goxnan?

26 |2 | II/p: Bemomsenue VHIUBHAYAJLHLIX U I'PYITIOBBIX [TPOEKTOB.
27 |3 11/p: BuimoHeHNe WHMBHAYATBHBIX 1 I'PYTNOBBIX MPOEKTOB,
28 |4 | Il/p: Bemonuenue HHAMBUAYAIBHBIX U TPYNNOBLIX MPOSKTOB.
29 |5 | KynasTypa BRICTYIIEHNMS. Oparopcekoe HeKyceTBo.

30 |6 11/p: 3ammra MHANBHAYAIRHBIX 1 I'PYITIOBLIX NPOSKTOB,

8. Cserossie sipjenus (34)

ey

3l | Papyra. Gusuka BO3HUKHOBEHMS panyru. Xox CBETOBOrO jiyua B Kamie
HomkAs. ONTHICCKHE UAMO3NH, YCTPOHCTBO ONTHUCCKHX ApubopoB.
Wsyuenue yctpoiictsa (otoanmapara

32 |2 | I/p: UsroTosnenne kaneinockona, Pasnomnemie Genoro ceeTa.

33 |3 | Il/p: HaGmonenus B MHKPOCKOM U Tefieckomn, Mecnenopane;

HEJIOBEKOM»,

«JlocTIKkeHNs 1 NEePCNeKTUBI HCMOMB30BAHMS CRETOBO sHeprun Connua

9. loerwnenns coppemennoi huann (14)

34 |1 [TpumMepsi TOBAPOB, CO3NAHHBIX ¢ HCMOAB3OBAHNEM HAHOTEXHOTOMAN 1
TIPUYUHBI UX YHUKANBHBIX CBOHCTB. Paspurtie BoenHol Texuuiu, 7 Mas -

Heus pazuo. HosoctH (usmikw.




9 knaee

Ni Tema Harta

1. Beeaeune (54)

| 1 Beoawoe sarstie. Unotpykrax no TH. AGCOMOTHAS W OTHOCHTEBHAS
[OTPELIHOCTD PAMBIX HIMEPEHHIT,

2 2 Ip: Wsmepenyie (pu3MueckiX BEIMIHH U BBIYMC/ICHUE TOrPELITHOCTH,

3 3 | IToBTOpeH# E: IIOTHOCTb, AAB/ICHHE,

4 4 | Mostopenue: sneprus u pabora,

5 5 | MNosTopeuue: montexyisapuas dustia.

2. Mexannia (84)

6 |1 |Tip: Onpenenenne YCKOPEHHS CBOOOAHONO faieHusl,

F 2 Ilp: DkenepuMenTsl HA PABHOYCKOPEHHOE ABIIKEHHE.,

8 3 JBIoKeHue Tena nox ASHCTBHEM CHITbI TSHKECTH. banmicruxa.

9 -+ Tp: Mccnenosanne 3aRucHMOCTH AAABHOCTH HONETa OT YA K TOPH30HTY,

10 |5 JBIDkenHne Tefia 1o HaKIOHHOH HA0CKOCTH, HBinkeHne cHeTeMbl Tei

11 |6 Pemenne 3anau Ha 3ax0HbI HbIOTOHA

1217 | BpamarensHoe ABHIKEHHE TREPIOTO TENA, Obpaszesanne ConHeunoit
CHCTeMBI 1 AfaHeT,

13 |8 | Ilp: Onpenenetue ko>uimenTa Tperus CKOITB)KEHMSI, JKECTKOCTH
HPYKUHEI,

_3. Jakonsi eoxpanennn (64)

14 11 Ip: DrenepHMEHTAILHOS JOKAZATENLETRO 3AKOHA COXPAHEHHS HMIVbEA,

15 |2 Pelenne 3a1a4 Ha 3aK0H COXPAHEHHMS AMOVIIBCA

16 |3 | Onpesenense mepHoma H 9aCTOTH KoTeGaHIN MATEMATHUECKOFO
MEATHIKA, MOMEHTA CWJIbi, ACHCTBYIOLIEro 1A PhIuAr,

i 14 Ip: DxenepuMeHTaIBHOE TOKA3ATENHCTBO 3AKOHA COXPAHEHHS YHEPIHUH,

18 |5 Pelienne 3a1a4 Ha 3aK0H COXPAHEHTS JHEPIHH,

19 |6 PellgHe 381849 Ha 3aKOHBI COXPAHEHNS MOBBIIEHHOI CAOKHOCTH

4. PaGora u sueprus (54)

20 Hp:Onpenenenne paots: cumbl ynpyroctu mpy noabeme rpysac
TNOMOLLBIO TIOABHIAKHOTO W/ HETOABHIKHOTO O10KA, palOThI CHJThI TPeHNS,

21 |2 | Hp: Onpeaenenue onTUIeCcKoit CHIbI coGuparoiieii JTuH3sI,
OKCHEpUMEHTANBHBIE 3afaHus 2-T0 THNA, VICCe0BaHNe 3aBHCHMOCTH
CHJIBL yIPYIOCTH, BO3HUKAIOLICH B NPYIKHHE, OT cTenesu aedopMarm
HPYIKUHBL,

22 |3 Peuienue 3anaunii 6a3080ro ypoBHs 10 TeMe « Ter/IoBbIe SBICHMMD)

23 |4 | Pewenue 3aau ua remy «IKoneGamis 1 BOTHBL

24 |5 | Ip: Meenepopanue 3aBucUMOCTH CHITbL TPEHUA CKONBMEHUS OT CUJTbI

HOPMAJILHOT'O IaBJICHHSL, 3aBUCUMOCTH TIepHojia KojieOaHuii
MaTEMATHYECKOTO MASTHHUKA OT JUTHHBI HUTH.

S. INEeKTPOMATHUTHBIE siBAeHus (104)

25 |1 IIp: Uccrenosanue 3aBHCHMOCTH CHJTBI TOKA, BOSHUKAIOUICH B
MPOBOSHUKE, OT HAMPSDKEHMS HA KOHLIAX MPOBOAHMKA, CBOWCTB
1300 paskenusi, NOIYIEHHOTO ¢ MOMOIIBIO COOHPAIOLIEL JTMH3bI,

26 |2 | Mp: OnpeneneHue sneKTPUHECKOrO COMPOTHUBNIEHHMS pe3ucTopa, paboTs
HNEKTPUYECKOTO TOKA, MOLIHOCTH YACKTPHICCKOTO TOKA,

27 |3 | Hp: DKcriepuMeHTATBHBIS 3AA8HNS 3-10 THIA, [posepka 3aKoHa

NOCACAOBATE/IBHOIO COENIMHEHMS PE3UCTOPOB IR HIEKTPUIECKOTO
HAIPHICHIA, 3aK0HA NMAPAIAS/ILHOTO COeTUHESHIs PE3HCTOPOB AJisl CHJIRI
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HNIEKTPHYSCKOTO TOKA

28 |4 | Pemenue 3azanuit 6a3080ro yposus no teme «ANEKTPOMATHUTHBIE
SBJICHUST)

CocTapnenne JKBUBAIEHTHON CXEMbI

Pacuet snexrpuueckux nenei

5

6
31 |7 | Op: Onpepesense KITJT GbIToBbIX AAEKTPORPHOOpPOR

8 | Pemeniie saanumnii 6a30B0r0 yPOBHS 1o Teme «KBAHTOBBIE ABACHINN
33 |9 Peteniie KauecTBeHHbIX 3044,
34 10 | Csoboonan meama

Crioco0b1 OUGHKY YPOBHS J0CTHIKCHMSE 00yuaoummxes

KawecTso moAroTOBMCHHOCTH yuammxes ONpEieNsSeTCs KAaYeCTBOM BBITIONHEHHBIX HMH
pabor. Kpureprem OLEHKH B AaHHOM CllyHAe SBIAETCS CTeNeH OB/IOACHHS HABBIKAMU PaGOTHI,
CamMoCTOATC/IbHOCTE M 3aKOHYCHHOCTH paboTE, TLIATELHOCTs HKCIIEPUMEHTA, HAYIHOCTD
MPEANATacMOro petieHus npobnemsl, BHEWH!A BUA 1 KaYeCTBO PaGOTH npubopa um Mozeny,
COOTBETCTBIE HCCIIEA0BATE/LCKOI paboThl TpebyeMBIM HOpMaM | IIpaBHIAM oopMaeHnus,

[Toowpurenshoit gopmoit ouenkn Tpyna yuammxes spisercs AeMoHCTpauus pador,
BBITOJHCHHBIX YHAIUMHUCS U BRICTYTIICHUE ¢ PE3YNbTaTAMHI HCC/ICHOBAHIII HePea pasinyHbIMU
AymMTOpMAMM (B KNacce, B CTAPWIMX M MIAMIIMX KIACCAX, YHUMTENAMM, MEAATOrAMM
AOTOHUTEIIBHOTO 00pa30BaAHKS) BHYTPH LIKO/bL,

PaGoTa ¢ yweGHbiM Mateprasom pasHoOGpasHbIX (hopm HaeT BOIMOKHOCTE KAKIAOMY HX
YHaIMXCH NPOSBUTH CBOH CIOCOOHOCTH (B 06/1aCTH CHCTEMATH3ALMH TEOPETHUECKIX 3HARMI, B
obnacTu pewienns cTanaapTHBIX 3aa4, B obnacTu peeHns HeCTaHAAPTHBIX 3a4a4, B obnacTu
ueeaeposarenbekod  paGotel W Ta). Cutyammm  yenexa, cosmalouime AOMOKNTEILHYTO
MOTHBALITIO K JIGATC/IBHOCTH,  ABASIOTCS BAKHBIM  (JAKTOPOM  PA3BUTHS TBOPHECKHX W
NO3HABATE/LHBIX CI0COOHOCTEN yuaumxes,
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