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IMosicHuTeIbHAS 3aMUCKA

[TporpaMma 11 BHEYpOUYHO JESITEIBHOCTH IO (PU3HUKE COCTaBIICHA B COOTBETCTBUH C TPEOOBaHUIMU

1. denepalbHOTO rOCYIapCTBEHHOTO 00pa30BaTeILHOTO CTaHJapTa OCHOBHOTO OOIIEro
obpazosanus no ¢usuke (IIporpammer s o6meoOpa3oBaTenbHBIX yupexkaeHuil. @u3nka. ACTpOHOMHUSI.
7-11 xi./coct. B.A. Koposun, B.A. Opnos. — M.: lpoda, 2011)

2. [IpumepHoii nporpammel Bocnutanus. OmoOpeHa pemeHneM QeaepantbHoro yaeoHo-
METOAMYECKOTO OOBEAMHEHNS TI0 001IeMy o0pazoBaHuio ( TpoTokon oT 2 mroHs 2020 1. No2/20.

3. Pabouas mporpamma o ¢usuke 7 Kinacca cocTaBieHa Ha OCHOBE porpaMmbl: ®usnka. Paboune
nporpammbl. ®I'OC .IlpenverHas nmuHus yaeOHUKOB «Cdepb». 7-9 Kmaccsl: mocodue i yIuT.
obmmeoOpasoBar. opranmzanuii /J[.A. Apremenkos, H.W. Boponrosa, B.B. XXymaes.- M. : [Ipocsemenmue,
2017

4, [Mucemo Munuctepcta oOpazoBanus u Hayku PO ot 12 mas 2011 . Ne03-296 «O06 opranmzanum
BHEYPOUYHOH JIEATETHHOCTH NIPU BBEJCHUHN (peJIepaIbHOTO TOCYNAPCTBEHHOTO 00pa30BaTeIbHOTO
cTaHaapTa 00Iero 00pa3oBaHUs»

5. [Mucemo Munuctepcta oOpazoBanus 1 Hayku PO ot 14 nexadps 2015 . Ne 09-3564 « O
BHCypOLIHOI\/'I ACATCIIBHOCTU U pe€ain3allii JOTIOJTHUTECIIbHBIX O6pa3OBaTCJ'H)HI>IX mporpamMmm».

HccnenoBatenbckas AEATEIBHOCTD SIBJISIETCS CPEACTBOM OCBOEHUS JEHCTBUTEIBHOCTH U €0 IIaBHbIC
LIeJIM — YCTaHOBJICHUE UCTUHBI, Pa3BUTHE YMEHUS paboraTh ¢ nHpopManueii, hpopMupoBaHue
UCCIIeIOBATENHLCKOTO CTIIISI MbIIUIeHHsI. OCOOEHHO 3TO aKTyalbHO Juis oOydatomuxcs 10-15 mer,
MIOCKOJIBKY B 3TOM BO3PAacTe MIPOUCXOIUT PA3BUTHE IIABHBIX I03HABATENILHBIX 0COOEHHOCTEH
pasBUBAOLIEHCS JINYHOCTU. Pe3ynbTaroM 3TOH AEATENTBHOCTH ABISIETCS (OPMUPOBAHUE [TO3HABATEIBHBIX
MOTHUBOB, HCCJICA0BATCIBCKNX YMCHHﬁ, Cy6’f>CKTI/IBHO HOBBIX IJIs1 o6yqa}01111/1xc;1 3HaHUH U CHOCO6OB
JesTeIbHOCTH. JlaHHas mporpaMma Oo3BOJISIET 00y4alOIMMCSl O3HAKOMHTHCS ¢ METOAMKOW OpTaHU3aluu
Y TIPOBEICHUS SKCIIEPUMEHTAIbHO-UCCIIEA0BATENbCKOM e TEIbHOCTH B COBPEMEHHOM y4eOHOM
mpouecce 1mo (bmmce, O3HAKOMHUTHCA CO MHOTMMHU MHTECPECHLBIMU BOIIpOCaAMHU (1)I/I3I/IKI/I Ha JaHHOM J3Talie
00y4eHwsI, BEIXOASAIIMME 32 paMKH IIKOJIBHOM MPOrpaMMBl, PaCIIMPHUTh LEIO0CTHOE PECTaBICHHE O
JaHHOM Hayke. DKCIIEpUMEHTaJbHAs ACATENBHOCT OyeT ClIOCOOCTBOBATE Pa3BUTHIO Y yUAITUXCS
YMEHUS CaMOCTOSATENILHO Pa00TaTh, JyMaTh, SKCIIEPUMEHTHPOBATh B YCJIOBHSX LIKOJIEHON JlabopaTopui,
a TaKyKE€ COBCPHICHCTBOBATH HABBIKW apTyMEHTAIIUN cOOCTBEHHOI IIO3UIIUH I10 OHpe,Z[eJ'IéHHLIM BOIIpocCaM.
Conep:xaHue porpaMMbl COOTBETCTBYET [T03HABATEILHBIM BO3MOXKHOCTSIM LIKOJIbHUKOB.

HoBu3Ha u omuim4yuTebHbIE 0cO0eHHOCTH. Peann3amnisi nporpaMMHOI0 MaTepHaia CioCOOCTBYET
03HAKOMJICHHUIO 00yYarOIUXCsl ¢ OpraHu3anueil KOJUIEKTHBHOTO ¥ WH/IWBUIYalIbHOTO UCCIIEIOBAHUS,
NoOYXIaeT K HaOMIOJICHUSIM H IKCIIEPUMEHTHPOBAHUIO, IO3BOJISIET YEPEA0BATH KOJUIEKTUBHYIO U
WHINBUAYAIBHYIO 1EATEIbHOCTD.

AKTYaJIbHOCTb NPOrpaMMBbl. JMIaKTHUECKUI CMBICI AEATEILHOCTH IOMOTaeT 00yYaroIIUMCsl CBA3aTh
o0ydeHue ¢ )KU3HBI0. 3HAHUS ¥ YMEHUsI, HEOOXOMUMBIE JIJIsl OPTaHU3aI[UH UCCIICI0BATEIHLCKOM
JESITeIbHOCTH, B OyAyIleM CTaHyT OCHOBOMW JJISl OPTraHU3alliH U IJIAHWPOBAHMS )KU3HEACATEILHOCTH.
Ileparoruyeckas meaeco00pa3HOCTb IPOrPAMMBI 3aKIIIOYACTCS B TOM, YTO 00y4alOMIKecs OIy4aroT
BO3MOXHOCTD ITIOCMOTPETH HA pa3JIMYHBIC HpO6_HeMBI C IMMO3NIHNHU YUYCHBIX, OIIYTUTH BECH CIICKTP
TpeOOBaHMIT K HAyYHOMY HCCIeZ0BaHHIO. Tak jke CyIeCTBEHHYIO POJIb HIPAET OBJIAJICHHE JIEThMH
HaBBIKOB Pa0OTHI C HAyYHOH JIUTEPATypoil: MOKUCK U MOAOOp HEOOXOAUMBIX JIUTEPATYPHBIX HCTOUHHKOB,
WX aHallu3, COTIOCTABJICHUE C Pe3yIbTaTaMH, IOJYYEHHBIMH CAMOCTOSITENBHO. Y 00yJaromuxcst
(1)OpMI/IpyeTC$I JJIOTHYCCKOC MBIIIJICHUEC, ITaMsITh, HABBIKH Hy6J'II/I‘IHOFO BBICTYIIJICHUSA TIEPEL] aynHTopI/Ieﬁ,
0paToOpCKOE MacTEPCTBO.

Bospacrnas rpynna: 9 xiacc
Kypc paccuutan Ha 1 ron o0yuenns, 1 yac B Henemo. Beero 34 yacos.
Hean: co3nanue yCIOBUH ISl YCIEITHOTO OCBOEHHS 00Y4alOLIMMUCS OCHOB HCCIIE0BATEIbCKON
JeSITEITbHOCTH.
3apaum:
Oo0yuarommue:
(dbopMUpoBaTh Npe/IcTaBlIeHHe 00 UCCIIe0BaTEIbCKON AEATEIbHOCTH;

o6yanb 3HaHUAM JJ1d MPOBEACHHSA CaMOCTOATCIIbHBIX HCCHGHOBaHHﬁ;

(opMuUpOBaTh HaBbIKK COTPYAHUYECTBA.



Pa3BuBalomue:
pa3BUBaTh YMEHMSI U HaBBIKM MCCIIEA0BATENIBCKOTO NMOUCKA;

pa3BUBATh MO3HABATENIbHBIE TOTPEOHOCTH U CITIOCOOHOCTH;

pa3BUBATh MO3HABATENILHYIO HHULIMATUBY 00yUYarOIIMXCs, YMEHHUE CPABHUBATH BEIIH U SBJICHUS,
YCTaHABJIUBAaTh IPOCTHIE CBA3U U OTHOLICHUS MEXAY HUMU.
BocnuTarteabHbie:
' | BOCIIMTBIBATh aKKypPaTHOCTb, MHTEPEC K OKpYKaroleMy MUPY;

BOCIIUTATb TBOPYECCKYHO JIMYHOCTD,

BOCIUTBIBATH CAMOCTOATEIbHOCTh, YMEHHE paboTaTh B KOJIIIEKTHBE.
IInanupyemble pe3yJibTaThl 0CBOEHUSI NPOIPaAMMbl BHEYPOUHOI esiTeJIbHOCTH
«TBopueckasi MacTepckasi o ¢pu3nKe» (¢ HCMOIL30BaHNeM 000pyroBaHus «Touka poctay») B 9
KJiacce.

Peanuzanus nporpaMMel cHocOOCTBYET HOCTHKEHHUIO CICAYIOLUINX Pe3yJIbTaToB:

JInyHOCTHBIE:
B cdepe THUHOCTHBIX YHUBEPCATBHBIX YIEOHBIX TEHCTBHUMA yUAIIIHXCS:

* yueOHO-TI03HABATEIIbHBIN HHTEPEC K HOBOMY y4eOHOMY MaTepuaity U crocodam peleHus HOBOr
3a/1a4y;

* OpUEHTALMs HA IOHUMaHKUE IPUYMH ycIieXa BO BHEy4eOHON AE€ATENbHOCTH, B TOM YHCIIE HA CAaMOAHAIIN3
Y CaMOKOHTPOJIb PE3Yy/IbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3Y/IbTAaTOB TPEOOBAHHUSIM KOHKPETHOH 3a/1a4H;

* CIIOCOOHOCTH K CAaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCHEITHOCTU BHEYUEOHO! IESITEeIbHOCTH;
Obyyarowuiicst noryuum 603MONCHOCMYb 01 POPMUPOBAHUSL:

° BHYTpeHHeﬁ MO3ULIMHN MIKOJbHHKA Ha YPOBHE MOJIOXKUTCIIBHOIO OTHOIIICHUS K IIKOJIC, TIOHUMAaHU
HGO6XOIII/IMOCTI/I YUCHUs, BBIPAXKCHHOI'O B Hpe06naz[aH1/m y‘Ie6HO-H03HaBaTeJII)HLIX MOTHUBOB;,

* BEIpQ)KEHHOH YCTOMYMBOH yueOHO-TT03HABATEIHLHON MOTUBAIINN YUCHHUS,

* YCTOWYMBOTO y4eOHO-TI03HABATEIbHOTO HHTEPECa K HOBBIM OOLIMM CIIocOo0aM peLIeHus 3a1ad.
MeTranpeaMeTHbIe:

B cdepe peryisiTHBHBIX YHHBEPCATBHBIX YICOHBIX ACHCTBHN YUaITHXCS:

¢ IJIAaHUPOBATH CBOU HeﬁCTBHﬂ B COOTBETCTBHHU C ITIOCTaBICHHOMN 3az[aqeﬁ " YCJIOBUSIMU €€ peain3alunu, B
TOM YHUCJIC BO BHYTPCHHCM ILJIAHE,

* YYUTHIBATH YCTAHOBIICHHBIC MTPAaBUIIA B INIAHUPOBAHUU M KOHTPOJIE CII0CO0a pelIeHus;
* OCYLIECCTBIISITH UTOTOBBII U MOIIArOBBIA KOHTPOJIb 110 PE3YJIBTATY;

* OLICHUBATh MIPABUJIBHOCTD BBITIOJIHEHUS JECHCTBUS HA YPOBHE aICKBATHOM PETPOCIEKTUBHOM OIICHKU
COOTBETCTBHSI PE3YJBTATOB TPEOOBAHUAM TAHHOM 3a1a9H U 33 1a9HON 00JIacTH;

* aJICKBaTHO BOCIIPUHUMATH IIPEJIOKEHUS U OLICHKY YUHUTENEH, TOBApUILEH, POIUTEIEH U IPYTUX JIIOAEH;
* pa3nu4aTh cnocod U pe3yabTaT AeHCTBUSL.

Obyyarowuiicst noayuum 603MONCHOCb HAYUUMCSL:

* B COTPYIHHUYECTBE C YUUTEIIEM CTaBUTh HOBBIE YUeOHBIC 3a/1a4H;

* IPOSIBIISITH [T03HABATEIILHYIO HHUIIMATHBY B y4€OHOM COTPYIHHUYECTBE;

¢ CaMOCTOATCIIBHO aACKBATHO OLICHUBATL NNPABUJIbBHOCTDH BLITTOJIHCHU A ,I[eﬁCTBPISI 1 BHOCHUTDH HCO6X0,Z[I/IMI>I€
KOPPEKTUBLI B UCIIOJTHECHUEC KaK I10 X004y €Tr0 p€ain3alu, TaK U B KOHIIC JICUCTBHSL.

B cdepe nozHaBaTeJbHBIX YHUBEPCATIbHBIX YUCOHBIX NCHCTBHN yUaIIUXCS:



* OCYIIECTBIIATH MOMCK HEOOXOMMOM WH(MOPMAIIH JJIs1 BRITIOJHEHVS BHEYIESOHBIX 3a/IaHHUI C
UCIIOJIb30BAHUEM YUEOHOM JINTEpaTyphl U B OTKPHITOM HHPOPMAITMOHHOM MIPOCTPAHCTBE, SHIUKIIONEINH,
CIPAaBOYHUKOB (BKJIIOYAS NEKTPOHHEIE, U (PPOBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE

WNHurepHerTa;

* OCYIIECTBIATH 3aMUCh ((PUKCAIINIO) BRIOOPOYHOH HH(POPMAITNU 00 OKPYKAIOIIEM MHpPE U 0 ce0e caMmoM,
B TOM YHCJIE C TOMOLIBI0 HHCTpYMeHTOB KT

* CTPOUTH COOOIIEHYSI, TPOEKTHI B YCTHOM U MUCHMEHHOM popme;
* POBOIUTH CPAaBHEHHUE U KIACCH(DPHUKAINIO IO 3a1aHHBIM KPUTEPHUSIM;
* YCTaHABIUBATh IPUYNHHO-CIIEACTBEHHBIC CBSA3H B U3y4aeMOM KPyTe SBJICHUN;

* CTPOUTH PACCYXJICHUS B (hOPME CBSI3H MPOCTHIX CYXKIEHUH 00 00BEKTE, €ro CTPOCHUH, CBOUCTBAX U
CBsI3aX;

Obyyarowuiicst noayuum 603MONCHOCHb HAYUUMBCA

* OCYIICCTBIISITH PACIIMPEHHBIH MOUCK MHOOPMAIIUH C UCTIOIB30BaHHUEM PECYPCOB OMOIMOTEK U CETH
WHrepHeT;

* 3aIIUCHIBaTh, (PUKCUPOBATH HHPOPMALHIO 00 OKPY)KAIOIIMX SABJICHUAX C MOMOIIBI0 HHCTpyMeHTOB UKT;
* OCO3HAHHO U [IPOM3BOJILHO CTPOUTH COOOIEHHS B YCTHOM U MHUCBMEHHOU (opMe;

* OCYIIECTRIATH BhIOOp Hanbosee 3h(HEKTUBHBIX CLIOCOOOB PELICHHS 33/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

¢ CTPOUTBH JIOTUIECKOE PACCYKACHUE, BKIIIOYAIOIIEE YCTAHOBJICHHUE IIPUYUHHO-CIICACTBEHHBIX CBfIS@fI;

* MOT'YT BBIHTH Ha TEOPETHUYECKUI YPOBEHb PELICHHS 33]1a4: PELIeHHE MO ONpeIeIeHHOMY IUIaHy,
BJIa/ICHUE OCHOBHBIMH IMPUEMAMHU PEILIEHUs], OCO3HAHMUS AEATEIHHOCTH 110 PEIISHUIO 3aa4H.

B chepe kKoOMMYHMKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUI yyaluxcs:

* aJICKBaTHO MCIIOJIb30BaTh KOMMYHHKATUBHBIC, IIPEXKIE BCETO - PEUCBBIC, CPEICTBA JIJISl PEIICHUS
pa3IMuYHBIX KOMMYHUKATHBHBIX 33]1a4, CTPOUTh MOHOJIOTHYECKOE COOOIICHHUE, BIIaICTh AUAIOrHICCKOM
(bopMoit KOMMYHHKAIINH, UCTIONIB3Ysl, B TOM uuciie cpeacTBa U nHCTpyMeHThl KT 1 nucTaHimoHHOro
OOIIIEHNS;

* IOITyCKaTh BO3MOXXHOCTH CYIIIECTBOBAHMS Y JIFO/IEH PA3IMYHBIX TOUEK 3PCHHUSI, B TOM YUCIIEC HE
COBIIAJIAIONIMX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha TIO3UIIMIO MApPTHEPA B OOIICHUN U
B3aMMOJIENHCTBIUH;

® YUUTBIBATH Pa3Hbl€ MHCHHA U CTPEMUTHCA K KOOPAUHALIUHN Pa3JINYHBIX HO3I/IHI/II71 B COTPYAHUYCCTBE;
* hopmynupoBaTh cCOOCTBEHHOE MHEHUE U TIO3UIIHIO;

¢ IO0rOBApUBATHCA U PUXOAUTH K O6IJ_[CMy PCUICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJIC B
CUTyalluu CTOJIKHOBCHHSA UHTCPCCOB,

Obyuarowuiicst nOay4uUm 803MONCHOCMb HAYUUMbCSL:

* YUUTHIBATH U KOOPJAUHUPOBATH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHOU MMO3UIINH JPYTUX JIONCH;
* YUUTHIBATH PAa3HBIE MHEHHUS 1 HHTEPECHI 1 000CHOBBIBATh COOCTBEHHYIO TTO3UIIHIO;

* [IOHUMATh OTHOCHTEIBHOCTh MHEHHH U IOAXOOB K PEIICHUIO MTPOOJIEMBI;

¢ apryMeHTHpPOBATh CBOIO IMMO3UIINIO U KOOPANHUPOBATH €€ C IO3UIIUAMHU IMapTHEPOB B COTPYAHUYICCTBE
npu BBIpa6OTKe 0611[61"0 peuICHu:A B COBMECTHOM JACATCIIBbHOCTHU,

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIC SISl OpPraHU3aAIUK COOCTBEHHOM JIEATSIIbHOCTH U COTPYIHHYESCTRA C
MMAPTHEPOM;;

* OCYIIECTBIISATH B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHUUECTBE HEOOXOAMMYIO B3aUMOIIOMOIIb.
IIpexmeTHbIe:

- OPMEHTHPOBATHCS B SBICHUAX U 00BEKTaX OKPYKAIOIIETO MHUPA, 3HATh TPAHUIIBI NX IPUMEHIMOCTH;



- IOHUMATh OTpe/ieieHus PU3NIECKUX BEJIMYUH U IIOMHUTD ONPEJEISIONINE (POPMYIIBI;

- IOHUMATh KaKUM (PU3UUECKUM MPUHLUIIAM U 3aKOHAM MTOJYMHSIIOTCS T€ WIN UHbIE OOBEKTHI U SBICHUS
MIPUPOIIBL;

- 3HAHWE MOJICITU TIOUCKA PEIICHUH JIJIs 33134 10 (PU3UKe;

- 3HAaTh TEOPETUIECKUE OCHOBHI MATEMATHKH.

- IPIMEYATh MOJIEIN SIBICHUH 1 00BEKTOB OKPYKAIOIIETO MUPA;

- aHaJIM3UPOBATh YCJIOBHE 33/1a4H;

- mepeopMyIHPOBaTh U MOAEITUPOBATH, 3aMEHATh HCXOTHYIO 3a/1ady JpYyTO;
- COCTaBIISITh TUIAH PEIICHHUS;

- BBIJIBUTATh U MIPOBEPSITH MPEAJIaracMble ISl pEIICHUS TUIIOTE3bI;

- Bl1aJ€Th OCHOBHBIMH YMCTBE€HHBIMHU OIICpAlIUAMU, COCTABIAIOIINMU IMOUCK PCIICHUA 3aJa4U.

Coaep:xkanue NporpaMMbl BHEYPOUHOM 1eATEILHOCTH
Kunemaruka

Crioco0bI onricaHust MeXaHUIeCcKoro ABmkeHus. Cucrema orcuera. [IpsmonuHeiHOe TBHKEHHE.
[IpsMonuHeiiHOe paBHOMEPHOE BMIKEHHE M0 IUIOCKOCTH. [lepeMerieHre U CKOpoCTh IPU PAaBHOMEPHOM
HpHMOHHHCﬁHOM JBHXXCHHUMU I10 ITIJIOCKOCTH. OTHOCHUTENBLHOCTD JBHKXCHUS. Cnoxxenne Z[BH)KGHHP'I.
[TpuHIMT HEe3aBUCHUMOCTH ABIKeHNH. KpuBosmHelHOe nBmxkeHne. J[BmkeHne Tena, OpOoIIeHHOTo Mo
YIJIOM K TOPU30HTY. PaBHOMEpHOE IBM)KEHHE 10 OKPYKHOCTH. Y1yIoBasi ckopocTs. Ilepuon u yacrora
BpaieHus. CKopocTb

Y YCKOpEHHE IIPH PaBHOMEPHOM JBHKEHUH TI0 OKPY>KHOCTH.
Jlabopamopnwie pabomvi(c HCcMob30BaHHeM 00opynoBaHus «Touka pocray):

W3ydenune MBU>KEHNsI CBOOOIHO MAAal0NIero Tea.

N3yueHue NBUKEHUSA 110 OKPYKHOCTH.

IIpumeprvle memuvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Omnpenenenue CKOPOCTH PABHOMEPHOTO JABWKEHUS TIPU UCTIONIB30BAHUH TPEHAXKEPaA «OeroBasi JOPOXKKa.
Hcropudeckast peKOHCTPYKIUSI OTBITOB [ anusiest mo omnpeesieHHI0 YCKOPEHHsT CBOOOIHOTO A IeHHUST TeJ.
[MpuHIHITEL pabOTH TPUOOPOB AJISt K3MEPEHUS] CKOPOCTEH U YCKOPEHHIA.

[Tpumenenue cBOOOAHOTO MaeHUS AJISl U3MEPEHUS peaKkuy YeIoBeKa.

Pacuer TpaekTopun 1BM>KEHUS IepcoHaxel paccka3os P.Pacrms.

Xapaxmepucmuka 0CHOBHbIX UO08 0esTMeNbHOCMU. YTEHUE U 00CYKICHUE TEKCTa CTaTe HHTEPHET-
CalToB, 0OCYKJICHUE JTOKJIAJIOB U TIPE3CHTAIINN, COCTABICHUE U PEIICHUE 3a/1a4, 00CYXKICHUE CTIOCOO0B
pemrenus (moaroroska k OI'D o dusuke).

JAunnamuka

Huepuunansueie cucteMbl otcuera. Cuina. 3akoHbsl HetoToHa. J[BIKEeHHE Tena Mo JeHCTBUEM HECKOIbKUX
cui. JBrKeHue CUCTeMBI CBA3aHHBIX Tell. JJMHaMIKa paBHOMEPHOTO JBUKEHUS MaTepUaIbHOU TOUKH 110
OoKpyx)HOCTH. Kitacchel cmit. 3akoH BCEMUPHOTO TATOTEHUS. JBrokeHne miaHeT. ICKyCCTBEHHBIE CITyTHUKH.

Connaeunas cuctema. Mctopus pa3sutus npeacrapieHunii o Beemennoit. CTpoeHre 1 3BOTIONNS
Bceenennoit.

Jlabopamopuvie pabomvi(c HCMOAb30BaHHEM 000pyToBaHus «Touka pocra»):

W3mepenne mMacchl Tella ¢ UCIOIb30BaHUEM BEKTOPHOTO Pa3jIoKeHUs CHIbL. M3yueHne KuHeMaTUuKu U
JUHAMUKY PaBHOYCKOPEHHOTO JIBIKEHHMS (Ha MpUMepe MaluHbl ATByna). M 3ydenue TpeHus
CKOJIB)KEHUS.



Tpumeprvle memvl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

Hcropudeckast peKOHCTPYKIHsI onbITOB KylmoHa 1 AMOHTOHA TIO OTIPE/IETICHUIO BETTMYUHBI CHITBI TPEHUS
cKoNbxeHus. [lepBble HCKYCCTBEHHBIE CITYTHUKU 3EMIIH.

Kak oTinuaroTcss MexaHHUYECKUE TIPOIIECChl Ha 3eMile OT MEXaHUMYECKUX MpolieccoB B kocMmoce? Tena
Comaeunoit cucteMbl. OTKPBITHS Ha KOHYUKE TIepa.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHUE U 00CY)KICHUE TEKCTa CTaTe HHTEPHET-
caiiToB, 00CyXJeHHE TOKIIAI0B M NIPE3CHTALN, COCTaBICHUE U pellIeHHE 3a1a4, 00CyKAeHHE cIoco00B
pemenus (moarororka k OI'D mo dusnke).

Hmnyabc. 3aKoH coOXpaHeHHs MMIYJIbCA

Nmnynesc. 3meHeHne ummnynbca MarepraibHoi Toukd. CucreMa Tei. 3aKoH COXpaHEeHUs UMITYJIbCa.
IIpumepnvle memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

PeaxtuBHOe nBukeHue B mpupone. Pacciaenosanue J[TII ¢ moMoupio 3aKk0Ha COXpaHEHUS UMITYJIbCA.

Xapaxmepucmuxa 0CHOBHbIX 8U008 OesimelbHOCMU: YTCHNE U 00CYKJIEHUE TEKCTa CTaTell MHTEPHET-
caiiToB, 00CyKI€HHE IOKJIaJ0B 1 NPE3EHTAlUi, COCTaBICHUE U PELIeHHE 3a/1a4, 00CykKICHHEe CIOCO00B
pemrenus (moarotoBka k OI'D mo Qusmke).

Craruka

PaBHOBecue Tesa. MOMEHT CHIIBL. YCIIOBHSI paBHOBECHSI TBEpAOTO Tena. [IpocThie MEXaHU3MBI.
Jlabopamopuvie pabomvi(c ucNoab30BaHHeM 00opynoBaHus «Touka pocray):
Omnpenenenue MEHTPOB MacC Pa3IMIHBIX Tel (TPH CIIOco0a).

IIpumepnvie memvi NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

[TpuMeHeHue MPOCTHIX MEXAaHU3MOB B CTPOUTENLCTBE: OT 3eMJISTHKH 710 HeOockpeba. ccnenoBanue
KOHCTPYKILMH BEJIOCUIIENIA.

Xapaxmepucmuxa 0CHOBHBIX 8U008 OesimelbHOCMU. YTeHNE U 00CYKJICHUE TEKCTa CTaTel HHTEPHET-
caiToB, 00CY’KI€HHE IOKJIaJ0B 1 MPE3CHTAINi, COCTaBICHUE U PELIeHHE 3a/1a4, 00CyXkJIeHue ClIoco00B
pewenus (moaroroska k OI'D mo gusuke).

MexaHn4ecKHe K0J1e0aHUS ¥ BOJTHBI

Mexanuueckue kosiebanus. [IpeobpazoBaHue SHEPTUM ITPU MEXaHUIECKUX KOJICOaHMIX.
MareMaTHueCKHUi U MPYXKUHHBIA MasTHUKU. CBOOOHBIE, 3aTyXalOIINE U BHIHYKICHHbIC KOJICOaHus.
Pe3onanc. Mexannueckue BOiHbIL. J[JIMHA U CKOPOCTb BOJIHBL. 3BYK.

Jlabopamopuvie pabomvi(c ncnoab30BaHNeM 00opynoBaHus «Touka pocTay):
W3ydenne xoneGaHM HUTIHOTO MasITHUKA.

IIpumepHvle memuvl NPOSKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

CrpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHL. KosebaTenbHble CHCTEMBI B IPUPOAE U TEXHUKE.

Xapaxmepucmuka 0CHOBHbIX UO08 0esTMeNbHOCMU. YTEHUE U 00CYKICHUE TEKCTa CTaTe HHTEPHET-
CalToB, 00CYKJICHHUE JTOKJIAJIOB U TIPE3CHTAIINH, COCTABICHHE U PElIeHUE 33134, 00CYXIeHHE CIIOCO00B
pemrenus (moarotoBka k OI'D mo dusmke).

BﬂeKTPOMaFHHTHBIe K0J1e0aHNs ¥ BOJIHBI

Ilepemennslii anekTpuuecknii TOk. KonebaTensHbIi KOHTYp. BeHy K neHHbIe 1 cBOOOAHBIE DM
kosie6anus. OM BOJIHBI U UX CBOICTBA.

IIpumepHvle membl nPOEKMHBIX U UCCLE008AMENLCKUX PAOOM.!

TIpuHIIATIBEI paTUOCBA3H U TEICBUACHN. Bimstare DM m3mydeHuit Ha )KUBBIE OpraHu3Mbl. M3roToBiacHNE
YCTAHOBKH ISl IEMOHCTpPALMK ONBITOB o DOMU.

OnexkrpomarautHoe uznydenue CBU-neun. Uctopuyeckas peKOHCTPYKIUS OMBITOB AMIiepa.



Xapaxmepucmuka 0CHOBHbIX 8UO08 DesimeNbHOCMU.: YTEHUE U 00CYKICHUE TEKCTa CTaTe HHTEPHET-
CalTOB, OOCYXKICHHUE TOKJIAI0B U MTPE3CHTAIINN, COCTABICHIE U PEIICHHE 3a/1a4, 00CYKIeHUE CITOCO00B
pewenus (moaroroska k OI'D mo ¢usuke).

Onrtuka

Hcrounukm cBeta. [leficTBrs cBeTa. 3aKOH MPSIMOIUHEHHOTO pacIipOCTpaHEHHUS CBETA. 3aKOH OTPaKCHHS
cBera. [locTpoeHne n300pakeHUH B TIIOCKOM 3epKajle.

3aKoH MPEIOMIICHUSI CBETA Ha IJIOCKON TpaHuIle ABYX OMHOPOIHBIX Mpo3pauHkix cpen. [Ipenomienue
cBera B pusMe. Jlucnepcus cBera. SIBjIeHre NOJHOr0 BHYTPEHHETO oTpakeHus. JInH3bl. TOHKME JTUH3HL.
ITocTpoenne n300pakeHnH, CO3AaBaeMbIX TOHKAMH JINH3aMU. [ 71a3 u 3penue. OnTudeckne mpuOophL.

Jlabopamopuvie pabomvi(c ncnoab3oBaHneM odopynoBanus «Touka pocray):
OKcnepuMeHTalIbHas MPOBEPKa 3aKOHA OTPAKECHHUS CBETA.

Nzmepenne mokazarest MperToMIISHHS BOIBI.

N3mepenne hOKYCHOTO PacCTOSHUS COOMPAIONICH JTHH3BI.

Tpumeprvle memvl NPOEKMHBIX U UCCTEO08AMENLCKUX pAOOM.:

Hcropus nccnenoBaHus CBETOBBIX SIBICHUM.

Hcroprueckast pekoHCTpyKIUs Teneckona ['anumnes.

N3rorosieHue Kanenockomna.

Xapaxmepucmuxa 0CHOBHbIX 81008 OessmeIbHOCHU. YTeHNE U 00CYKICHUE TEKCTa CTaTell HHTePHET-
CalTOB, OOCYK/IEHHE JTOKJIAIOB U TIPE3CHTANNH, COCTABICHNE U PEIICHUE 3a/1a4, OOCYKICHUE CTIOCO00B
pemenus (moaroroska k OI'D mo ¢usuke).

®du3uka aToMa 1 aTOMHOI0 siApa

Crpoenue aroma. [lormomenne n ncnyckanue ceta aromamMu. OnTuueckue creKTphl. OTbIThI
Pezepdopna. [Tnanerapuas moaens atoma. CTpoeHHE aTOMHOTO sijipa. 3apsiIOBOE U MacCOBOE YHCIIA.
SnepHble cUITbL. DHEPrusl CBS3M aTOMHBIX siZiep. 3aKOH PaJMoaKTUBHOTO pacmaja. Anbda- u bera-
pacniazapl. [IpaBuna cmemenus. SnepHsie peakuuu. [lenenue u cuntes aaep. SnepHas SHEPTeTHKA.
Hcrounuku sueprun ConHia U 3Be31. Perucrpanus saepHbIx nu3nydeHuil. Biausnue paanoakTHBHBIX
M3IYy4YeHHUH Ha JKMBbIE OpraHu3Mbl. Jlo3umeTpus. DKoIorndeckue mpooOiIeMbl siIepHO SHEPTeTHKH.

Tpumepnvle memvl NPOEKMHBIX U UCCIEO08AMENbCKUX PAOOM.:
Wcropust u3ydeHust aToMa.

Nsmepenne KI1/] conneunoit 6arapeu.

HeBI/I)II/IMBIe H3JIYUCHHA B CIICKTPC HArpEeThIX TCII.

Xapaxmepucmura 0CHOBHBIX 8U008 0essMeIbHOCHU: YTCHUE U 00CYKJICHUE TEKCTa CTaTell HHTePHET-
caiToB, 00CYKICHHE JIOKJIAI0B M PE3SHTAIIMI, COCTABICHUE U PELICHHE 3a/1a4, 00CYXKICHHE CIOCO00B
pemenus (moaroroska k OI'D mo usuke).

@opMBbI OpPraHu3aluK 00pPa30BaTEILHOIO MpoLecca:
- TpyMNIoBas;

- ”HAUBHUyalbHasd,

- (hpoHTAJIBHAS.

Benymme TexnoJsiorum:

Hcnons3yroTest 2IIeMEHTHI CIIEAYIONNX TEXHOJIOTHIL: MPOEKTHAs, MPOOIEMHOT0 00ydIeHH S,
MH()OPMAITIOHHO-KOMMYHHKAIIHOHHAS, KPUTHYECKOTO MBIIIIEHHS, IIPOOIEMHOTO THAJIoTa, HTPOBasl.

OcHOBHBbIE MeTOAbI Pa0OTHI HA YPOKe:

Be)_'[yH_[I/IMI/I METOJaMU O6y‘lCHI/I$I SABJISAIOTCA: ‘{aCTH‘{HO-HOHCKOBOﬁ, METO MaT€MaTU4YCCKOI'O
MOICINPOBaHMA, aKCHOMaTHUYECKHI MCTO.



DopMBbI KOHTPOJIS:
Tak Kak 3TOT Kypc SIBJISIETCS TOTTOTHUTEILHBIM, TO OTMETKA B Oaliax HEe CTaBUTCSL.

Yyamuiics y4uTcs OIICHUBATh CE0s U JPYTUX CaM, Y4TO TO3BOJISICT Pa3BUBATh YMEHUS CaMOaHaIH3a U
CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIILHOCTH, KaK CBOMCTBY JIMYHOCTHU y4allerocs. BeisBienue
MPOMEXYTOUHBIX U KOHEYHBIX PE3YIIbTATOB YUYANIUXCS POUCXOINT Yepe3 MPAKTHUECKYIO JeSTeIbHOCTS;
3a4ETHBIC PAOOTHI:

* TeMaTHYECKas oA0OpKa 3aa4 pa3IMyHOTO YPOBHS CIIOXKHOCTH C MPEACTABICHUEM Pa3HBbIX METOJIOB
pelIeHHs B BU/IC TEKCTOBOI0 JOKYMEHTA, Mpe3eHTaluu, QUi II-aHuMAIMH, BUI€0POoIuKa uiu Web -
CcTpaHuIlbI (caiTa)

® BbICTaBKa IMPOCKTOB, Hpe3eHTaHHI71;

* IEMOHCTpAIIHS SKCIICPUMEHTA, Ka9eCTBEHHOMW 3a]]a4ll ¢ KaY€CTBEHHBIM (YCTHBIM HIIU B BUJIC
MIPUIIOKEHHS, B TOM YHCIIe, IPE3CHTAIMe) OMMCaHUeM IIpoliecca Ha 3aHITHH, ()eCTHBale
JKCIEPUMEHTOB; (DU3MUYCSCKUEC OJTUMITHAIBI.

Kanen;]apﬂo-TeMaTquCRoe IJIaHUPOBaHUE

No [Hara nposenenus | Tema ypoka Hcnoan3oBanue

n/m 000py10BaHUSI LIEHTPA
Iaan | @akr
€CTeCTBEHHOHAYYHOH 1

TEXHOJOTHYEeCKOH

HanpasJjieHHocTel «Touka
pocTtay

O S T g 0 2 S0 4

1. Benenne (19)

Brognoe 3anstue. llenmn n | Kommprotepraoe
3a7a4u Kypca. TexHuka o0opy/IoBaHUe
1 0e30IacHOCTH.

2. Kunemaruka (7 4)

Crioco0bI onrcaHust Ob6opynoBanue st
€MOHCTpAaLUil
MEXaHHYECKOTO A patt
2 JIBHOKCHUS
[Ipssmonunelinoe ObopynoBanue st
paBHOMEpPHOE JIEMOHCTpAIui

JBWKEHHE TI0 TIIOCKOCTH?
Cmotps

U3 KaKOU TOUKHU
3 Ha0JIIO1aTh

OTHOCHTENBHOCTh ObopynoBanue st
JIBUKECHHS. JEMOHCTpaLUN

4 CroxeHne IBIKEHUH.

5 Jlabopamopnuvie pabomul: | O60pymoBaHUE IS




«3yueHune JBUXKEHUS
CBOOOITHO

[aJIAI0IIETo TEeJIa,
«3yueHune

JABWXXCHHS TEJIA 110
OKPYXHOCTH»

1abopaTopHBIX paboT U
YYEHUYECKHUX OIBITOB

Kak u xyna nonerena
BUIIIHEBAsI

koctouka? Pacuer
TPACKTOpHUU

JBWKEHUS TEN U
MepCOHaXKen

pacckazoB P.Pacms o

O6opynoBanue s
JIEMOHCTpAIUi

6 MioHxay3eHe
Ucropuueckas O6opynoBanue mms
PEKOHCTPYKIUS JIEMOHCTpALUi
onbITOB ['anunes mo
OTIpeAETICHUIO
7 YCKOPEHHUS g.
OmnpeneneHue CKOPOCTH Ob6opynoBanue st
JEMOHCTpAaLi
PaBHOMEPHOTO JIBUKEHUS
npu
WCTIOJIb30BaHNHU
TpeHaxepa
8 «OeroBast IOPOKKaY.
3. Iunammuka (84)
Curna Bonu, cuiia Ob6opynoBanue st
yOSKICHUS HITH JeMOHCTpanui
cuiia - pu3nuecKas
9 BeTMYHHA?
Jlabopamopnas paboma: | O6opynoBaHue s
10 «M3MepeHne Macchl Tesiay | 1adopaToOpHBIX padoT U
YUYEHHYECKHUX OIBITOB
JIBmxeHue Tema nox
JIeiCcTBUEM
11 HECKOJIBKUX CHJI
JIBI>KEeHHE CHCTEMBI ObopynoBanue st
CBSI3aHHBIX JeMOHCTpauui
12 Ten
13 JlabopamopHhvie O6opynoBanue I




pabomul. «V3ydeHne
TPEHUS CKOJIBbKCHUS

1abopaTopHBIX paboT U
YYEHUYECKHUX OIBITOB

Junamuka papaomepaoro | O6opynoBaHue st
JBIDKEHUS IO JeMOHCTpaLuit
14 OKPY>KHOCTH
Hctopus pa3BuTHs Ob6opynoBanue st
MpeCTaBICHUN JIEMOHCTpAaIui
o Bceenennoii. Conneunas
15 CUCTEMA.
OTKpBITHS HA KOHYHKE Ob6opynoBanue st
nepa. JEMOHCTpaLUi
IlepBble HCKYCCTBEHHBIE
CIYTHUKH
16 3emun.
4. Umnynbce. 3aK0H coXpaHeHUs1 uMIyJibca (34)
17 Kak BrI sixTy HazoBere... | KommprotepHoe
o0opy/IoBaHUe
PeakTuBHOEC NBUKEHHE B
18 MIPUPOJIE.
PaccrnemoBanue ITII ¢ Komnsrotepnoe
MOMOIIBIO o0opynoBaHue
3aKOHA COXPaHEHHs
19 UMITYJTbCa
5. Cratuka (24)
Jlabopamopuas paboma: | OGopynoBaHHE A
«Ornpenenenre NEHTPOB | TaOOPaTOPHBIX paboT
Mmacc YYCHHYECKHX OIBITOB
Pa3In4HBIX Te1 (TpU
20 crroco6a)»
IIpumMeHeHune npocThIX KommnsrorepHoe
MEXaHU3MOB B o0opynoBaHHe
CTPOUTENBCTBE: OT
3eMIISIHKH JI0
21 HeOoCcKkpeda
6. Mexanu4veckne KoJ1e0aHus 1 BOJHBI (34)
Buasl MasgTHHKOB U HX Ob6opynoBanue st
22 KoJcOaHui JIEMOHCTpALUH
23 Yro nepeHoCUT BOHA?




KoiebarenpHbIE CHCTEMBI

24 B IIPUPOJE U TEXHUKE
7. DNeKTPOMATHUTHBIE KOJIeOAHUA U BOJHBI (24)
DKCIIeprIMEeHTaTbHAS Kommsroreproe
MpoBepKa ob0opymoBaHue
25 cBOMCTB OM BOJIH.
UccnenoBanue Kommnsrotepnoe
AIIEKTPOMArHUTHOTO ob0opymoBaHue
26 n3nyyenust CBU-neun
8. Onruka (44)
. U3roroBnenne Moxenu Komnbrotepnoe
. ob0opymnoBaHue
27 KaJeimockomna. pPYA
DKCHEepUMEHTANIbHAS O6opynoBanue nis
MpOBEpPKaA JIEMOHCTpALUi
28 3aKOHA OTPaXCHHS CBETA.
Jlabopamopnas paboma: | ObopymoBaHHE IS
«M3mepenue mokazarensi | J1adOpaTOpHBIX paboT
YUSHHYECKHUX OIMBITOB
29 MPEIOMIICHHS BOBI»
Kaxk oTtnuuarorcs O6opynoBanue st
MOKa3aTenn JIEMOHCTpANUl
MPEIOMIICHHS [[BETHOTO
30 CTeKJIa
9. du3uKa aTOMa M ATOMHOI0 sApa (44)
[Hornouenue u Komnsrotepnoe
HCITyCKaHUE CBETA obopymoBaHue
aromamu. OnTH4eckue KomnbrotepHoe
31 CIIEKTPBI. o0opynoBaHue
N3mepenne KITJI
32 COJIHEYHOM OaTapen
BrusiHue pagnoakTHBHBIX
W3ITyYSHHH HA )KUBBIE
33 OpraHu3Mbl
CriocoOBbI 3amuThI OT
PaIMOAKTUBHBIX
34 M3ITyYEHUH

Ilepeyens yueOHO-MeTONMYECKUX CPEACTB 00yUeHHSA
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