VTBepxaeHa.

PaccmoTtpena CornacoBaHa.
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PABOYAS [TPOTPAMMA BHEYPOUHOM JEATEJIbBHOCTU ECTECTBEHHO-HAYYHOU HATIPABJIEHHOCTH
10 ®U3MKE C UCIIOJIb3OBAHUEM OBOPYOBAHUA LIEHTPA «TOYKA POCTA»
«H300peraTenny» 7- 9 kiacc
yuutens ¢usuku byceipesoii I'.P.

MyHHMIIMTIaTBHOTO OX0KETHOTO 00111600pa30BaTENbHOIO YUPEKICHUS
«HapMoHckas cpeanss o01eoOpa3oBaTesibHas MKoia» JIanmeBcKkoro MyHUIUIAIBLHOIO palioHa
PecniyOnuku Tatapctan

Bospact oOyuatomuxcs: 12-17 jer

Cpok peanuzanui : 1 rog



Kommnieke 0CHOBHBIX XapaKTEePUCTHK JIONMOJHUTEIbHOI 00111e00pa30oBaTe/IbHOM 001Iepa3BUBaIOIEH TPOTPAMMBbI

1.1 osscHuTEIbHAA 3ANMHUCKA

[Tporpamma kpyxka «Okpykaromuid MHp uepe3 npusMy (U3MKM» pa3paboTaHa Jii YYEHUKOB,
HAYMHAIOMIUX U3ydeHue Kypca puszuku — 7-9 kimaccoB. OcoOEHHOCTHIO pabOTHl KPY)KKa SBIISETCS B OCHOBHOM
MOJrOTOBKA y4allluXcs K BOCHPHUATHUIO M OCMBICICHHIO (PU3MYECKMX IPOLECCOB, HM3Y4aeMbIX B CTapIIUX
KJIaccax, IPaKTUYECKOro IPUMEHEHUS 3HaHUM, UX CBA3U C HAYKOM M TeXHUKOW. Ha 3aHATUAX yYEHUKH JOJIKHBI
yOeauTbcs B TOM, YTO INPAKTHYECKH BCE SIBJICHUS, OKPYXAIOIIME HAC U HENOCPEICTBEHHBIMM Y4aCTHUKAMHU
HEKOTOPBIX M3 HHUX, MOTYT SIBUTHCSI CAMU YYCHUKH, OOBSICHAIOTCSI C TOUKU 3peHUs (PU3UKH, OCHOBBIBAIOTCS HA
¢usnyeckux 3akoHax. Mcmonp3oBaHue (pU3MUECKUX 3aKOHOMEPHOCTEH U SIBJICHUN MPOHHU3BIBAET BCE CTOPOHBI
YeJI0BEYECKON AesTeabHOCTU. 1 0CHOBOI IPOM3BOJACTBA U COBEPILICHCTBOBAHMSI ObITA CIIY)KAaT B YHCIIE IPYTUX
(bakTopoB (huzHUYecKre 3HaHUsL, YTO (PU3MKa HYXKHA JOASIM MHOTMX Ipodeccuil.

Hamnpasnennocts (mpoduib)
oOpa3oBaHwMs

HamnpasnenHnocts (mpoduin)
MIPOrpaMMBbI

C€CTCCTBCHHOHAYYHas

AKTyaJ'IbHOCTB IMporpamMmabl

AKTYalnbHOCTh TpPOTPaMMBbI 3aKIIOYaeTcs B TOM, YTO HAONMIOJEHHWE KaK METOJ HCCIEeNOBaHUS IaeT
BO3MO>KHOCTh M3YYUTh JIUIIH BHEIIHUE TIPU3HAKHU SBJICHUH U TTpeaMeToB. bosee riry0okue 3HaHus MOTYT OBITh
MOJyYEHbl C MOMOIIBIO JKCIEPUMEHTAIBHOIO U TEOPETUYECKOIO0 HCCIIENOBAHUS, B OCHOBE KOTOPBIX JIEXKUT
MOJIETTMPOBAHHE SIBJICHUS, U3MEPEHHUE TEX WJIM WHBIX BEJIIMYMH, ONUCHIBAIOIIME CYIIHOCTD SIBIICHUI UM CBOWCTB
MPEIMETOB.

B mro0oit o0nacTu nesaTenbHOCTH, Oy/Ib TO HayKa WM TEXHUKA, KOCMOHABTHKA WM MEIUIIMHA, YETIOBEKY
9acTO TPUXOJUTCS CTAIKHBATHCS C HEOOXOAMMOCTBHIO U3MEPSATh Ty WIM HHYIO BEIUYMHY — TeMIeparypy
BO3/lyXa WJIH BBICOTY TOpbI, OOBEM TeJla WM BO3PACT apXEOJOTMUECKHX HAXOAOK W Tak ganee. M3mepeHus
MO>KHO BBITIOJHHUTH CIEIUANBHO AJIs 3TOTO MpelIHa3HauYeHHbIMUA MPUOOpaMU WIIM MHCTPYMEHTAMH WM BMECTO
HEMOCPEJICTBEHHOIO OINPEJEICHUS] MHTEPECYIOIIEH BEIWYMHBI HU3MEPATHh JIPYTHE, a HYXKHYIO BEIWYHUHY
BBIYUCIIATH IO (hopMyIIe.

Cratp uccreoBaTeNsIMU Ha OCTPOBE IKCIIEPUMEHTA ISl peOeHKA MO3BOJUT HE TOJIBKO OKYHYTHCS B MHUP
WCCIIeIOBATENsl, HO 3aCTaBUT OTKPBHITh KHUTY JIJISi TOTO YTOOBI €IIe pa3 y3HAaTh O CYyTH M3y4aeMOro SIBJICHHSI,
TOHSTHS.

[Tomanmasi, B HECTaHIAPTHYIO CHTYallMl0 peOCHOK HAYMHAET pACKPBIBATh CBOHM CKPBITHIE 3aJaTKU
HCCTIeI0OBATeNsA, KOTOphIe OBUTH B MajlOM BO3pacTe, KOT/ia 3a7aBajloCh MHOTO BOIIPOCOB «KaK?» U «OYEMY?».
[Ipu mpoBeneHUU SKCTIEPUMEHTa WIIH OMBITa, PEOCHOK MONYyYaeT OMBIT TBOPYECKOU JAESATENbHOCTH U
SMOLMOHAIBHO-IIEHHOCTHBIX OTHONIEHW, @ C HUM U 'TOTOBBIX' 3HAHUW W OMNbITA I OCYIIECTBICHHUS
HM3BECTHBIX CIIOCOOOB IEATEILHOCTH.




Kpyxok no ¢usuke "Oxpyxaromuid Mup depes3 npusmy (Gpu3nku'" mo3BosisieT OpraHu30BaTh NPOSKTHYIO U
HCCIIEIOBATENBCKYIO JCSTEIbHOCTH yJalluxcs, pa3padoTKy TeMaTHUKH Y4eOHBIX MPOEKTOB M UCCIEIOBAHUN IO
Kypcy (U3MKH, OCBOCHHME OSKCIIEPUMEHTAIBHOTO METOAAa HAYYHOTO T[IO3HAHHS, pPAa3BUTHE TBOPYECKHX
CIOCOOHOCTEH.

Kypc «Oxpyxarommii Mup uepe3 npusMy (GU3MKH» TOATAIKMBACT YYCHHKA K CaMOCTOSTEILHOMY
MBIIJICHUIO, JIOTHKE M PalUOHAIBHOCTH B PACCYXKICHHSIX, pa3BUTUIO (aHTa3uM, a TaKKe YMEHHUIO
aHAJTM3UPOBATh HAOIIOAAEMYIO CHUTYAIMIO U MPUXOIUTH K MPABUIBHOMY PEIICHUIO, YMEHUIO BUAETh BAXKHOE U
JieNiaTh IPaBUIbHbIE BHIBOJBI.

Copepxanre Kypca MO3BOJISIET YYCHHKY JFOOOTO YPOBHSI MOJITOTOBKHM aKTHBHO BKJIIOYATHCS B y4eOHO-
M03HABATEJBbHBIN MPOIECC U MAKCUMAIIBHO MPOSIBUTH CBOM BO3MOXKHOCTHU M CIIOCOOHOCTH.

HoBu3zna nporpammsl

HoBu3Ha mporpamMMbl COCTOUT B TOM, 4TO HAOMIOACHUE (PU3MUECKUX SBICHUN M JEMOHCTPAIIMOHHBIX OIBITOB
npeJuiaraeT o0bsCHEHHE BJICHUH Ha OCHOBE OOBIJCHHBIX MPEACTaBICHUIN U IPUOOPETEHHBIX paHee 3HaHUM,
OCBOCHHME TEXHOJOIMH HAOJIOJATENbHBIX MCCIENOBAaHUM, CO3/laHMEe MOTUBALMKU. B mporpamme JOMOJIHEHO U
pacimpeHo coJlepiKaHue IIKOJIBHOTO Kypca bu3MKH.
Y4eOHble SKCIIepUMEHTAbHBIE 331aHus CPOPMYITUPOBAHBI B BIIE OTKPBITHIX UCCIIEAOBATEILCKUX 33124 C
BO3MOKHOCTBIO BbIOOpA pa3IMyUHbIX BApUAHTOB pealu3aluy. BeinmonHeHne Takux y4eOHbIX UCCIe10BaHUN
IIPEANOJIAraeT IpeIBapUTEIbHOE IIIAHUPOBAHUE IKCIIEPUMEHTA, PACCMOTPEHUE HECKOJIIBKUX BapUAHTOB U
BbIOOp ONTHUMAJIBHOTO.
3aHsTHS 10 JAaHHON IIpOorpaMMe CTPOSITCS TaK, YTO MCCIEA0BATEIbCKUE METO/Ibl O0OyUEHUS! COUETAIOTCs KaK C
IpyNIoBoi paboTON HaJ MPAKTUYECKUM HCCIEOBAHUEM M KOMIIBIOTEpPHOW MOJENBIO SIBICHUS, TaK U C
MHIUBUAYAJIbHON paboTOi BO BpeMsi opopMIIeHUSI pe3ylbTaToB, MPE3EHTALMN U OOCYXJAEHUS PEe3yJbTaTOB C
yuuteneM. BaxkHol coctaBisiomiel Kypca sIBIsSIeTCSl IpeCcTaBiIeHne 00ydaronMMucs cBoel paboTsl B Gopme
HeOOJIBIIOr0 JO0KJIaJa ¢ HEOOXOAUMBIM KOJMYECTBOM WJUIIOCTPALlMM, PUCYHKOB, rpa@ukoB, auarpamM. Ilpu
3TOM Jpyrue o0ydaroluecs: MOryT OLIeHHBaTh, KaK €ro, Tak U CBOM ypoBeHb 3HaHMA. B pe3ynbTaTte B yueOHOM
KOJUIEKTHUBE C yYaCTHEM yuuTeNst pOopMHUpyeTCsl KOHCTPYKTUBHBIN M 3HAUUMBIHM IPYIIIOBON CTaHIAPT “yueOHOTro
pesysbrara’.

[Menaroruueckas
11e1ecO000Pa3HOCTh

JlanHas mporpamMma ro3BoJIsieT

— pa3BUTh BOOOpaxkeHHe, PaHTa3HI0, MBIIIJICHHE;

— 00y4MTh OCHOBaM KOHCTPYMPOBAHUS, MOJICIIMPOBAHUS U YIPABJICHHUS;

— 3aKpemnuTh BeIpaboTaHHbIE 0011 yueOHbIE YMEHUS U HaBBIKH;

— HayYuTb KOMMYHUKAaTHBHOMY B3aUMOJICHCTBHUIO MPU BBHIIIOJHEHUH B TPYIIIIE IPOEKTOB (B TOM YUCIIE U
CETEBBIX);

— OpHMEHTHPOBATh Ha OCO3HAHHBIN BBIOOP Mpodeccuu B Oyayiem.

OTIIMYUTENBHBIE 0COOCHHOCTH

B xome  pa3paboTku  mporpaMMbl  ObUTH  TPOAHAIM3HPOBAHBI ~ MaT€pUAbl  JOMOJHUTEIBHBIX
0011e00pa30BaTebHBIX 00IIEPA3BUBAIONINX MTPOrPaMM M0 PU3HUKe, OMyOJUKOBAaHHBIC B METOIUYECKON




JIUTEeparype, nocoOusx JUis mearoros, cetu MHTepHeT.
OTnuuuTenbHble  OCOOCHHOCTH — JIaHHOW  JIONOJIHUTENBHOM  00leoOpa3oBaTeiabHON  0oOlIepa3BUBaroIIeh
POrpaMMbl OT YK€ CYLIECTBYIOIIMX B 3TOH OOJIACTH 3aKIIIOYAIOTCS B TOM, YTO HCIIOJIB3YIOTCS HHTEPECHBIC
3aJJaHUsl, KOTOPbIE MOXHO IPOBECTH CAMOCTOSITEIbHO, UCIIOJIBb3Ys MIpOoCcTele (U3nYecKue NpuoopsI.
Crnenuduka mpeamnonaraeMol AEATENbHOCTH JeTel OOyCIOBJICHAa HX BO3PACTHBIMU OCOOCHHOCTSMHU.
[IpakTHyeckue 3aHATHS IO MPOrpaMMeE CBA3aHBI C MCIIOJB30BAaHMEM BBIYMCIMTEIbHON TEXHUKH Ha YpPOBHE
nosb3oBareneit 11K.
B crpykrypy nporpamMmsel BXoasT 13 o0pa3oBaTenbHbIX 0JOKOB, BKJIIOUYAIOIINX U3yYEHUE TEOPUH, IIPOBEIECHHUE
NPAaKTUYECKHMX M JKCIEPHUMEHTAIbHBIX paboT, co3gaHue TNpoeKToB. Bcee obOpa3oBarenbHble  OJIOKH
IIPEeJyCMaTpUBAIOT HE TOJBKO YCBOCHHME TEOPETUYECKHUX 3HAHUH, HO U (OPMHUPOBAHUE JEATEIBHOCTHO -
MPaKTUYECKOro ombIta. [IpakTrueckue 3aganust COCOOCTBYIOT Pa3BUTHIO y JETEH TBOPYECKHX CIIOCOOHOCTEH,
YMEHHUIO CO3/1aBaTh MOJIEIH (PU3UUYECKUX SBICHUN.

Hns Toro uroObl monBectn ydamumxcs 13-15 mer, kK ocBoeHHMIO (PU3MUYECKUX SIBJICHUH, IpeniaracTcs
IIPOEKTHO-UCCIEI0BATEIbCKUIA METO.
IIpenyiaraemas nporpamma sIBJIsSI€TCS HCCIIEA0BATENBCKOM.

AnipecaT nporpaMMsl

[Tporpamma anpecoBana aetsam (moapoctkam) ot 13 no 15 ner.

ObseM ®u  Ccpok
IpOrpaMmbl

OCBOCHHA

1 rox o6yuenus — 70 vaca (36 Hemenb M0 2 4 B HEJEITIO)

YpoBeHb OCBOCHUS

CrapToBbIit

@OpMBI U pexUM

Oumnas, rpymnmoBasi, coctaB rpymmsl — 10-12 genosexk.

3aHATUS BKIIOYAIOT B €0 OpraHW3allMOHHYIO, TEOPETHYECKYIO M TMPAKTHYECKyr0 dacTH. OpraHu3amroHHAs
4yacTh 0OecreunBaeT HaJMuue BCeX HEOOXOAMMBIX Ul pabOThl MaTepHaioB M wiunocTpauuid. Teopernueckas
94acTh 3aHATHA TpH paboTe SBISETCS MaKCUMAIbHO KOMIIAKTHOW W BKJIIOYAeT B Ce0s HEOOXOIUMYIO
uHbopMalMI0O O TeMe M mpeamere 3HaHUsA. IIpakThyeckas YacTh NpEANONaraeT BBINOJHEHHE 3aJaHMs
WHIWBUIYAIbHO, B Tpymme. [Ipeamnonaraercst oAroToBKa OTYETOB JIETHMH O BBITIOJIHEHUH Pa0OTHI, €€ aHaIN3 U
caMoOaHajM3, MpPEeJCTaBICHUE B BUJAE NPE3EHTALUH, JOKJIala, NpOoeKTa. YdacTue B peain3aluy MpOorpaMMbl
MpeaycMaTpUBAeT BEICHUE ACThbMH THEBHHKOB YCIECITHOCTH OOYYaroIIMXCs, KyJa 3amiCHIBAIOTCS TeMaTHKa
3aHATHS, COJICPKAHNE U BBINOJIHEHUE pabOoThI, €€ aHANN3.

@®opMbI OpraHW3alMy CSITEIBHOCTH YUYAlIMXCSl HA 3aHATHU: WHIUBUAyallbHAs, TPYNIoBas, padboTa 1o
MOJITPYIIIaM.

1.2. lleab 1 32124 POrPaMMBbI




Heab: pa3BuTHE TUYHOCTH peOEHKA, CIOCOOHOIO K TBOPUYECKOMY CaMOBBIPAKEHUIO, Pa3BUTHE MOTUBALIMU JIMYHOCTH K IMO3HAHUIO M TBOPUYECTBY, KaK

OCHOBBI Pa3BUTHsI 00Pa30BATEIBHBIX 3aIIPOCOB M NOTPEOHOCTE JeTel MOCPECTBOM IPUMEHEHHS 3aKOHOB (DM3UKHU JJIS pEIICHUS TPAKTHYECKUX 3ajad.

VkazanHas LEJIb JOCTUTACTCs ITYTEM OBJIAACHU A O6y‘laIOHlI/IMCH TEXHOJIOTHEH IIPOCKTUPOBAHNA B 3aBUCUMOCTHU OT IMOCTaBJICHHOM 3aJa4u.

JlanHast mporpaMma peraeT CleAyoue 3a1a4un:

1. O6yuarwwue:
pPaccMOTPETh OCHOBHBIC (DU3MUCCKUE SIBJICHUS C TOYKH 3PCHHS TPUMEHEHHUS K HCITOJIb30BAHHMIO B COBPEMEHHOM TEXHHKE, a TaKxKe 0oJiee TITyO00Koro
YCBOCHHS Y TIOHUMaHUS IMPOIIECCOB, MPOUCXOSAIINX ITPH MPOU3BOJICTBEHHBIX MIPOIECCaX U MCIOIb3YEMbIX IMPU TEXHUUECKUX IPUEMaXx;
03HAKOMHUTH C OCHOBHBIMH MPUHITUIIAMH MEXaHHKH;
pa3BUBATh YMEHUS MPOBOAUTH HAOJIIOICHHSI, INITAHKPOBATH M BBIIOIHATH SKCIICPUMEHTHI,
BBIJIBUTATh TUIIOTE3BI M CTPOUTH MO/ICIIH;
MIPUMEHSITh TIOJTydYEHHBIC 3HAHUS JIJIS 0OBSICHEHUS pa3HOOOPA3HBIX (PU3NICCKUX SBIICHUHN U CBOMCTB BEIIIECTB;
Ha TPAKTHKE MCIIOIh30BaTh (PU3NYECKHUE 3HAHNS.
2. Pazeusarowue:
pa3BHUBATh IMO3HABATEIHHBIC HHTEPECHI, MHTCIUICKTYAIbHBIC M TBOPUYECKHE CIIOCOOHOCTH B IIPOIECCE MPUOOPETCHUS 3HAHUN U YMEHUH C
MCIOJIb30BAHUEM PA3JINYHBIX HCTOYHUKOB HH(OPMAITUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA,
pa3BUThb YMEHHS TBOPUYECKU MOIXOANTD K PEIICHUIO 3a7a4u;
pPa3BHUTh YMEHHSI JOBECTH PEIICHHUE 3a/1a4H JI0 pabOTArOIIeH MOJIEIH;
Pa3BHUTh YMCHHSI M3JIaraTh MBICITH B YSTKOW JIOTHYECKOH ITOCIIeIOBATEIbHOCTH, OTCTAUBATh CBOKO TOUKY 3pEHUS, aHATHM3UPOBATH CUTYAIUIO U
CaMOCTOSITEITbHO HaXOIUTh OTBETHI Ha BOIIPOCHI ITyTEM JIOTUIECKUX PACCYKICHHIA,
pacIIupsATh KPYTro30p yUaruxcs.
3. Bochnumuwisarowjue:
BOCIIUTHIBATh YOEXKAEHHOCTH B BO3MOKHOCTHY TIO3HAHUSI 3aKOHOB TIPUPO/IBI;
BOCIUTHIBATH HEOOXOIMMOCTH COTPYTHUYIECTBA B IIPOIIECCE COBMECTHOTO BBITOJTHCHHUS 3314,
(dbopMUPOBATH OOIIECTBEHHYIO aKTHBHOCTH JIMYHOCTH;
BOCIIMTHIBATh YBAXUTEIHHOE OTHOIICHNE K MHEHHIO JIPYTOr0 TIPX 00CYXICHUH IPOOJIEM €CTECTBEHHOHAYYHOTO COJICPIKAHUS;
pa3BHBaTh KOHCTPYKTUBHOE MBIIUICHUS TIPU pa3paOd0TKe HHINBHyaTbHBIX HIIH COBMECTHBIX IIPOCKTOR;
BOCIIUTHIBATH B YUAIIUXCSI YyBCTBO OTBETCTBEHHOCTH 32 PE3yIbTaThl CBOETO TPYAA.

1.3. Conep:xanue nporpaMmmbl

YyeOunlii njian



Ne Ha3zBanue paszgena, KommuectBo wacoB
n/n TEMBI Bcero Teopus IIpakTuka
1 | Pazgen 1. Mup ¢u3uku BOKpyT Hac 2 2 1
2 | Pazgen 2. 13 yero Bce COCTOUT? 8 3 5
3 | Pa3zgen 3. MexaHuka- OCHOBa ABIJKEHHS U 10 4 6
B3aMMOJIEHCTBHS TEI
4 Paznen 4. TennoBeie hanTazuun 8 3 5
5 | Pazgen 5. Bonubl 6olbIye U MaJICHBKHC 6 2 4
6 | Paszmen 6. 3araaka 3Byka 6 4 2
7 Paznen 7. Komiku, UCKpBI 1 MOJTHUU 4-6 2 2
8 | Pa3zmen 8. DnexkTpuuecTBO B HAIIEM JIOME 8 3 5
9 Paznen 9. [loueMy MarHut ecTb MarHuT? 4 2 2
10 | Pazgen 10. Bonusl B adupe 6 4 2
11 | Pa3gen 11. CeT MOIiA, 3epKajblie, CKaXHU. . . 6 2 3
12 | Pazgen 12. ®usnka U HAyYHO-TEXHHUYSCKUN 2 1 1
mporpecc
13 | Pasnen 13. Utorosoe 3aHsTHE 2 0 2
Hroro: 70 32 40

Paznen 1. Mup ¢usuku Bokpyr Hac (3 4)
Teopua. Jlexuus. Ponb sMnupudeckux Gpu3nyeckux 3aKOHOB U (PyHIaMEHTAIbHBIX (PU3NYECKUX OTKPBITHHA B Pa3BUTHU TEXHUKH.

Ilpakmuka. «Mo3roBoii mrypm». [logroroska gqoxmnanos, pedeparos.

3HaHI/lﬂ, YMEHUA U HABBIKH. Ha6J'IIOI[eHI/Ie M OITMCAHUC PA3JIMYHBIX BUAOB MEXAaHUYCCKOT'O ABUKCHUS. I/ISMepeHI/IC (1)I/I3I/I'-IGCKI/IX BCJIMYMH: BPEMCHH, pac-
CTOsAAHUSA, CKOPOCTH. HpOBe)IeHI/Ie IIPOCTHIX OIIBITOB U OKCIICPUMEHTAJIBHBIX I/ICCHe}IOBaHI/Iﬁ 110 BBEIABJIEHUIO 3aBUCUMOCTEN IMyTH OT BpEMCHHU IIPHU PaAaBHOMCPHOM
1 PaBHOYCKOPCHHOM JBWXCHUU. HpaKTqucxoe IMPUMCECHCHUEC q)HSI/I‘IeCKI/IX 3HAHUHI JJI1 BBIABJIICHHA 3aBUCMOCTU TOPMO3HOT'O IIYTHU aBTOMOOUJISA OT €T0

CKOPOCTH.

Coaepixkanue nporpaMmmsl




Paznen 2. U3 yero Bce coctout? (8 4)
Teopusa. Cemunap. Ox, yx 3Tu MoJaekynbl! Uto Takoe monekyna? Omnpezenenue pa3MepoB U Macchl Mosiekyil. M3 yero cocrout mosnekyna? M3 aromos. 13 yero
COCTOAT aToMbI? M3 4ero cocTosT 3neMeHTapHbie 4acTHIbl? 13 kBapkoB. 3 yero coctosT kBapku?

Otkyna Bcé€ B3sutoch? bonbioit B3pei. Jtans! bonbmoro BapsiBa. O6pa3zoBaHue 3JeMEHTapHBIX YACTHII, BELIECTBA.

3emuts, BoJia, BO3/IyX U OroHb. TBEpA0e cocTostHue BeniecTBa. Kpucramibl. Ctpoenue kpuctamioB. Pasmeps! kpucramioB. CBoiicTBa kpucrauioB. [IpuMenenue
KpuctaiioB. AMop¢dusie Tena. XKuakoe cocrosiuue Beniecta. [loBepxnoctHoe Hatsbkenue. CodctBenHast hopma sxunkoctd. be3gonnsiit 6okan. Bona B
pemiere. MputbHBIC y3bIpH. JKyK-mutaByHen. Bogomepku. Kanuspsl. ['a3oo0pa3zHoe coctosinue BemectBa. CBoiCTBa ra3oB. IHBEpCHOHHBIH clie] caMoJIéTa.
Cyna Ha Bo3aymHoi noayuike. [lnazma. Uto Takoe mnazma? Xosoanas miasma. ['opsyas minazma. [Ipumenenne miazmbl. CBEpXIIIOTHOE COCTOSIHUE BEIIECTBA.
Uro Takoe CBEpXIJIOTHOE COCTOsIHUE BelecTBa? Kak moimy4uTh CBEpXILIOTHOE cOCTOsiHUE BemiecTBa? CBOWCTBA CBEPXIUIOTHOTO COCTOSIHUS BEIIECTBA.

IIpakmuka. DxcriepuMeHTabHast paboTa. BeipamuBanue kpucramuios. Habmonenue cBOWCTB KPUCTAJUIOB UCIIAHACKOTO INaTa u TypManuHa. Habmonenne
MIOBEPXHOCTHOT'O HATSKEHUS U KalWUIAPHBIX sABJIeHUNA. HaOmroieHre cBeueHuss HEOHOBOM JaMIibl U LU(POBBIX MHIMKATOPOB.

Pa3nen 3. MexaHuKa - 0CHOBa IBH:KeHHUsI 1 B3aumoeiicTBus Te (10 v)

Teopus. Jlexuus. Mexanndeckoe nBmxkenue. I'paduyeckoe npencrapnenue npmxenns. Co3TaHie MaTEpUaIoOB ¢ 33JaHHBIMUA CBOWCTBaMH. J[BHKEeHHUE Tena
IO/ IEMICTBUEM HECKOJIBKUX CHJI. [[BHKEHHE CHUCTEMBI CBA3aHHBIX TEIl.

3akoH COXPAHCHUS KOJINYCCTBA ABUKCHUS U COBPEMCHHAA TCXHUKA.

OCHOBHBIC 3aKOHBI THAPOCTATHUKHU - 3aKOHBI ITackans u ApXI/IMeI[a. I[aBJIeHI/Ie JKUIKOCTEH. FI/II[pOCTaTI/I‘leCKI/Iﬁ napajaokc. IInaBanue Ten. Y CTOMYMBOCTD
KOp&6J’ICI>i. HpOIIHOCTB MOABOJIHBIX J0A0K. IlombeMHas cuia Kpbllla CaMOJICTA. BO3I[YXOHJ'I3B8.HI/IC.

Craruka. PaBHOBecue tena Mo JEHCTBHEM HECKOJBbKHX CHII. PaznoxkeHue Cuil. O6H_II/Ie YCJI0BUSL PABHOBCCHA. Cas3m. Peaknus cBsa3u. PaBHOBecHe TCI1a,
HMCIOLICTO OCh BpalllCHUA. PaBHOBecue Ten. Buapl paBHOBECHUA. Y CTOMYUBOCTH TEII. HeHTp Macc. HpOCTLIe MCXAaHU3MBI. KHI[ IMPOCTBIX MCXAHU3MOB.
HpI/IMCHCHI/IC CTaTUKH B 6BITy N TCXHUKC.

Ilpaxkmuka. DxcriepuMeHTanbHble paboThl. Du3nueckre MPUHIMIBI TEXHUKHU B (u3uke. HabmoneHne yrnpyrux U njiacTuueckux aedopmanuii. 3aBUCUMOCTh
MPOYHOCTHU OT opMbl Tena. Habronenue u onucanre B3auMoJIeHCTBUSA Tell, epelaun AaBJICHUS KHUJIKOCTSIMHU U ra3aMH, IUIaBaHUs TeJ, MEXaH MYeCKHX
KoJIeOaHU U BOJIH; OOBSICHEHHE ITHX SIBJICHUI Ha OCHOBE 3aKOHOB JAMHAMHUKH HbroTOHA.

PaBHOBecue Tena, umeromero ock BpauieHus. Onpeaenenue neHtpa macce. Onpenenenue KIIJ[ mpocTbix MexaHH3MOB.



BrisicHenne ycnoBuii miiaBaHus Ten. M3MepeHue maBieHUs pa3HbIX KUAKOCTEW. PermieHue 3agad Ha BBIUMCICHHE apXUMENOBOM cuiibl. M3yueHue
KHU3HECACATCIbHOCTH BCIIMKUX (1)I/I3I/IKOB.

Paznen 4. TennoBble panrazuu (8 u)
Teopusa. Temneparypa. U3mepenne temnepatypsl. Temieparypusbie mkainsl: Peomropa, @apenreiita, Llenscus, KenbBruna. TepMoMeETphI: )KUAKOCTHBIE,
ra3oBble, OUMeTalInyecKue, sJaeKTpuueckue. TemmepaTypa B KocMoce.

Hcrounuku Tenna. Bunael reronepenaun. Hecropaemas Oymara. bymaskHas kactproiisi. AnroMuHueBast oiibra s XpaHeHHUs U, X 0J0JMIIbHUK
«oxJaxmaer» KomMHary. Yépublie popMsbl it muporos. Yyrynneie ckoBopoaku. Kak octyauts kode. Ilog cuexnbim oaesiiom. Mriy. [lepememmBaem Bo3ayx
(xoHBekuus). Orypumk B MapHUKe (HapHUKOBBIN 3(pdekT). AnnadbaTrueckue npouecchl. XoxaeHue o oruwo. Onexaa 1ETYMKOB U KOCMOHABTOB. Onexaa
MapCOIPOXOILEB.

TemnoBoe pacuiupeHuc TBépI[LIX, KHUIKHUX U r8.3006paSHBIX TCII. PaCH_II/IpCHI/IC TBépI[bIX TCJI U €ro IPUMCHCHHUC. PacmnpeHI/Ie )I(HI[KOCTGﬁ " €TI0 IPUMCHCHHUC.
PacmnpeHI/Ie T'a30B U €TI0 IPUMCHCHHUC.

Temno paboraer. [llap I'epona. ITapossie mamunsl (Hetokomen, Cesepu, [lon3ynos, Yarr). [lapoBoii aBTomo0uinbs Hetotona. CamoBap Ha konécax. [TapoBos.
[Tapoxox. [Iurarenu BHyTpeHHETO cropanus. Mictopus aBToMOOwMIIS.

Ilpakmuxka. TBopueckas mactepckas. Habmronenue spienuit Temonepeaadu. HadnrogeHrne TermioBoro pacuimpeHus TBEPIBIX, )KUIKUX U ra3000pa3HbIX TeTl.
N3yuenune ycTpoiicTBa mapoBoil MallluHbl, MAPOBOM TYpOUHBI U IBUTATENSI BHYTPEHHETO cropanus. M3rotoBieHrne Moienel TEIIOBBIX IBUTATEIICH.

Pa3znen 5. Boanbl 6oabime u Mmanenbkue (6 1)

Teopus. Jlexuus. Mexanuueckue kosnedanus. Mexannyeckue BoiHbl. Tunsl BosH. O6pa3oBanue BosH. CBoiicTBa BosiH. Peructparnus BonH. CelicMorpadsl.
Topuano. Cmepu B OyTbuIKe MUHEpanbHOM BoAbl. bapariku. Bonubsl-rurantsl. [Tpunuss! 1 oTIuBbL. DOKYCH ¢ KOJEUKAMU JIbIMA.

Ilpakmuka. DxcnepuMeHT. MoennpoBaHne NONEPEYHbIX U IPOAOIbHBIX MEXAHUUECKUX BOJH. M3roToBiIeHNE TeHepaTopa AbIMOBBIX KOJIEL.
Paznen 6. 3araaka 3Byka (6 u)
Teopus. «Mo3roBoil IITypM». 3BYKOBBIE BOJIHBI. [ pOMKOCTB 3ByKa. BeicoTa ToHa.

Ncrounnkn 3ByKa. JKykkaHne muensl ¥ nuck komapa. Yem norot nrunsl? Yem crpekodeT Ky3Heuuk? Uro takoe meénot? JKypuamuii pyuen. llymsmue
BozoIpoBoAHbIe TPYObI. [Touemy cHer ckpunut noa Horamu? [Touemy men ckpunut? Ckpunut ckpunka. Cmbryok. [Toromuii 0okan. [oromue nposoga. Cuct
ryoamu. [Toromuii mecok. PeBymue arousl. bapabanusiii Tenerpad.

Pacnpoctpanenue 3Byka. Kak pacnpocrpansiercs 3Byk? PacnpocTpaHeHHe 3ByKa B TBEPABIX TeaX, )KUAKOCTAX U razax. MiBaH-11JapeBUY U MAPTU3aHbBL. Y XOM K
3emute. BepéBounslii Tenedon (caenars !). 3syku Ha Jlyne. TumrHa nmocie cHeromnasja.



[Tpuémuuku 3ByKa. Yxo0. Kak MbI cibimmmm? berxoBeH. 3adem uenoBeky aBa yxa? MukpodoH.

OTtpaxenue 3Byka. 9x0. MHOTOKpaTHOE 3X0. 3BYKOBBIC 3epKaia. 3ByK B TeaTpasibHOM 3aie. ['anepes mémnoro. Moct sxa. Pynop. Meragon. AkycTuka
noMeuieHus. [lenue B BaHHOM KoMHare. LllyMm MOpsi B pakOBHHE.

3ByKOBO# pe3oHaHC. PU3HKa My3bIKaJIbHBIX HHCTPYMEHTOB. TeMOp 3Byka. ®usnka u My3sika. [louemy pazHbie My3bIKalbHbIE HHCTPYMEHTHI 3BydaT MO-
pazHomy? TeMOp rosioca u renuid. ['onoc pazduBaer 6okaibl. 3arajgku 3Bydallero Metaja (Koiokosa). TaliHa opraHa.

3ammch 3Byka. ®onorpad. ' pammodon. [Taredon. 3Byk B kuHo. Maruutodon. KommakT-nuck. COOCTBEHHBIH TOJIOC B 3AITHCH.

Wnudpa3Byk u ynprpa3Byk. Uto Takoe nnppasByk. CriocoOsl ero noiaydenus. [eiictBie nudpasByka Ha )KUBbIE OPraHU3Mbl. Y X0 Meay3bl. [louemy
MIPaBOCJIABHBIC U UHJIUUCKUE XPaAMBbl, KATOJIMUECKUE KOCTEIBI, SITOHCKUE MAro ikl UMEIOT OOJIbIIINE pa3Mephl. 3arajikiu OOJIbIINX HHCTPYMEHTOB — OpTraHa, 1aph-
KOJIOKOJA. .. IHQpa3ByK — TeHb IIUBUIU3AIIHH.

Uro Takoe ynbTpa3ByK U COcoObI ero moyydeHus. JlelicTBus ynbTpa3ByKa Ha JKUBbIE opranu3mebl. Jletyune moim. Jlensdunsl. CTupanpHas MalnHa
Jleonapno na Bunum. Ili€nkanse 6uya.

Ilpakmuxka. BricTaBka. V3ydeHnue ycTpoicTBa U IPUHIUIA JCHCTBUS HICTOYHUKOB U IPUEMHHUKOB 3BYKa — TPOMKOTOBOpHUTEs, TelnedoHa, MUKpO(hOHA U T. 1.
W3rorosneHue u UCIbITaHHE BEPEBOYHOTO TenedoHa.

Paznen 7. Komku, uckpsl u MotHuu (4 1)

Teopusa. Ctynus. Dnextpusanus Tea. BzauMmoaelcTBie AIEKTPHUUECKUX 3apsiIoB. DIEKTPOCTaTHUECKas! JIEBUTALMS. DIEKTPOIETHI. DIEKTPUUECKHUE PHIOHI.
ATMochepHoe AIeKTpUUYecTBO. SIpKUit CBET M CTPAIIHBIN I'poXoT (MoJHUS U rpoM). Tunsl MosHui. [laposast MmonHust. MonHreoTBoA. CKOJIBKO CTOUT MOJIHUS?
KoponHnslii pazpsa. Orau cBatoro Jmibma.

HpaKmuKa. HpaKTI/I‘{eCKa}I pa60Ta. Ha6J'IIO)IeHI/Ie QJICKTpHU3aluu TCII. Ha6J'IIOI[CHI/Ie B3aHMOJEHCTBHUS QJICKTPUYCCKUX 3apsa10B. 3aHMMATEIbHBIE OMNBITHI 10
OJICKTPOCTATHKE.

Paznen 8. DnexTpuyecTBo B HameM aome (8 1)

Teopusa. becena. Uto Takoe 351eKTpUYeCKHil TOK? VICTOUHHMKH 35IeKTprdecKoro Toka. [IpoBogHuky snekTpudeckoro Toka. CorpoTHBIEHHE TPOBOJIHHUKOB.
HanpspkeHne, cuina Toka u ux u3mepenue. [Ipocreiimme aneKTpUUecKre HEnH.

TennoBoe neiicTBue SJICKTPHUYICCKOI'O TOKA. 3J'ICKTpI/IquKa$I JJaMIia. QHCKTpI/I‘ICCKI/Iﬁ YTIOT. 9JICKTpPI‘-ICCKHI>i HnasAJIbHUK. 3J'ICKTpPI‘-ICCKHI>i YaiHUK.

IIpakmuxka. JKcriepuMeHT. 3aHUMATETbHBIE OTBITHI C dNEKTpUIecTBOM. COOpKa MPOCTEUIIINX IICKTPUUECKUX 1enel. M3yuenne ycTpoicTBa U MPaKTUIECKUE
paboTHI IO COOPKE IIIEKTPUUECKOTO IMaTPOHA JIJIS JTAMITbI, BUJIKH, PO3E€TKH, BBIKIIFOUATEIIS, TPEIOXPAHUTEIIA.

Pemenne 3a1a4 — KAQUECTBECHHBIX U paC‘IéTHBIX.



Paznen 9. [Touemy Maruut ectb Maruut? (4 )
Teopusa. Ctynus. MarautHoe nosie. MaruutHsle TMHUU. [locTosiHHBIE MarHUTHI. CKOJIBKO NOJIIOCOB Y MaruuTa? MosKeT Jin ObITh MarHUT € OJTHUM IIOJIOCOM? C
TpeMms noirocamMu? MarautHas eButanus. ['po6 Maromera. DnekTpoMarHuTHOE apeHue. MarHuTHbIN Be4HbIH qBuratens. [lonspHoe cusiHue.

DNEKTPOMArHuThl. DIEKTPO3BOHOK. TenedoH. DINeKTPOMarHuTHOE peJie.
JleficTBuE MarHMTHOTO MOJIS HA TOK. DiekTpomoTtop. [Tbuiecoc. CtupanbHas MaimirHa. X0JIOUIbHUK. DeH.

Ilpaxmuxa. TBopueckas Mactepckasi. OnbITbl ¢ MarHuTamMu. ONBITH ¢ nekTpoMaruutTamu. COOpKa U UCTIbITaHuE JeKTpoaBurares. [pousBoaum
NEKTPUYECKYIO SHEPTUIo. Pemenne 3a1ad — KaueCTBEHHBIX U PACUETHBIX.

Pa3nes 10. Boansl B 3¢upe (6 1)
Teopusa. becena. Uto takoe paanososnbl? M300perenne paano A.C. IlonoBeim. Pagno — 3to ouens npocro! Paanosemanue. Panuonpuémuuk. TeneBunenue —
310 Toke mpocto! Tenesemanue. TeneBuzop. CrnyTHUKOBas CBsA3b. CoToBast cBsA3b. COTOBBIN Tene(oH.

Hpakmuka. MO,I[GJ'II/IpOBaHI/IC SIBJICHUM. HSy‘leHI/IC PaCIpoOCTpaHCHHUA U HpI/IéMa QJICKTPOMAaruauTHBIX BoJH.Pelienue 3a1ay — Ka4eCTBEHHBIX U paC‘léTHHX.

Paznen 11. CBet moii, 3epkaJiblie, CKaxKM... (5 1)

Teopusa. TBopueckast mactepckasi. Uto Takoe cBet? Mcrounuku cBera. [Ipsmonnnelinoe pacnpoctpanenue ceeta. Cpetnsauku. OnTuueckas Aplpouka. Smk ¢
TBIPOYKON (Kamepa-oockypa). Tenu u nonyreHu. Tenessie moptperbl. CollHeUHbIe U TyHHBIE 3aTMEeHUS. JIyun bymubl. OnTHdeckue mnTo3uu.

Otpaxenue csera. [IposiBneHne oTpakeHus cBeTa B IPUPOJIE U IPUMEHEHNE B HayKe, TEXHUKE U B ObITy. Komauby ria3a B temHoTe. PaccesHHoe u
3epKasibHOE oTpakeHue cBeTa. ITnockoe 3epkaino. [Tatukparnas gororpadus. XKussie noptpetsl. OTpaxkarenu Ha Besocumnesae (katadoTsl). YTOIKOBbIE
orpaxarenu. Jlyan cmeptu (Apxumen). Kanelinockon. J{Bopus! wiuto3uii u mupaxeit. Yenosek-uneBuaumMka. llanka-neBuaumka. Chepuueckue 3epkana.
Komnara cmexa. TeaTp KpuBBIX 3epKall.

[Ipenominienue ceta. [Ipenomienune cBeta B TBEPIBIX TeaX, KUAKOCTAX U razax. [Ipoxoxkaenue cBera uepes cTekno. «CiomaHHas» J10xkKa. JIyuu ceera B
3emHoi atmocdepe. Jloxubie Comama. Mupaxu! ®ara Moprana.

OnTuueckue mpubopsl. 3axkuratenbHoe cTekiio. JIna3bl. MU300paxkeHus B nuH3ax. [ a3 — ontuueckuit mpudop. JaapsH030pKOCTh U OIM30PYKOCTh. 3peHHe
OJTHMM TJ1a30M, JIBYMs TJIa3aMu, TpeMs I1a3amiu ... /IBa koH1a, 1Ba koibma ... (Oukn). ['uruena 3penns. ['ma3za 6paTeeB Hamux MeHbITNX. CBETOMHCH.
®doroanmapat. JansHoBuaenue. bunokmu. [logzopusie TpyOsl. Teneckonsl: pedraekTopsl u pedpakTopsl. Kuakuii TenecKomn.

Pasnoxxenue (nucnepcust) cBeta. Pagyra. Kaxapiii OXOTHUK *elaeT 3HaTh, rie cuauT ¢ga3aH. [louemy kpacHbli TuiaTok kpacHoro nsera? L{sera tein. [louemy
He6o romyooe? IlepaamyTpoBeie obnaka. CepeOpucteie oomaka. Onexaa o6emas, oaexaa y€pHas. ... [[BeTHpie cT€kbImKN. Kak y3HAIOT, U3 94€T0 COCTOSIT
3BE3/1b1? L{BeTomy3bika Ha auckoTeke. Cumponnyeckas nmosma «lIpomerteit» Ckpsaouna.
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WudpakpacHsle, yabTpaduoIeTOBbIC U pEHTTeHOBCKUE TyyH. VI3 yero coctout coinHeuyHslit cBet? MHppakpacHbie yun u ux cBoiictsa. Ternossie yun. Jlyun
xonona. Kak MoxHo BuieTh B TeMHOTe? Kak BbI yrpaBisere TeiaeBu3opoM? YibTpadHoaeTOBbIC TyUd U UX cBOMCTBA. CBeTO3amuTHBIC 04KH. YTO Takoe
3arap? PentreHoBckue ay4uu. TauHCTBEHHBIE X-TTyUH.

IIpakmuxka. ITpakTrueckas padota. [lenaem comHedHble yachl. Mi3ydeHne OTpakeHHsI CBETa OT IJIOCKHUX U CPepUUIeCKUX 3epKall. M3roToBiieHre KaJei10cKoma.
N3ydenne mpenoMIIeHus CBETa ¢ MMOMOIIBIO TIOCKOMAPaUIeTbHON IIIACTHHKY, MPU3MBI U TUH3. [IpakTrueckue 3a0aBbl cO CBETOM. MI3roToOBICHNE MO IECH
teneckonoB I'.I'anunest u U.HproTona. [Tonyuenue panyru.

Pemenne 3a1a4 — Ka4ECTBEHHBIX U PACYETHBIX.

Paznen 12. ®dusnka U HAy4YHO-TeXHUYECKHI mporpecc (24)
Teopus. becena. Camble COBpEMEHHBIE TEXHUUECKHUE UACH. Pa3nuHble TEXHUYECKUE YCTPOICTBA.

Ilpakxmuxa. Kpyriasiii croi. [loaroroBka 10Kk1a0B, cOOOLIEHNH 1 pedepaToB 0 pa3BUTUU TeXHUKHU B Poccun. HayuHo-TexHHYecKHii Tporpece U TuHaMHuKa
Herotona. O ruznpocraTuke B COBpeMEHHON TeXHUKE. /laBieHne BBICOKOE M HU3KOE. ABTOMAThl 3aMEHSIOT Y€IOBEKa.

Paznen 13. UroroBoe 3anstue (2 1)
Ilpakmuka: Haydno-npaktiueckas KOH(EpeHIUs. 3aluTa IpOeKTOB.

1.4. IInanupyemble pe3yabTaThl
Peanu3zanus o6meodpazoBaTesbHOM 001Iepa3BuBatoleii nporpaMMbl «OKpyXarouiuil Mup depes npusmMy (QU3MKH» CIIOCOOCTBYET Pa3BUTHIO JTUYHOCTU
peOeHKa, CloCOOHOT0 K TBOPYECKOMY CAMOBBIPAKEHHIO, Pa3BUTHE MOTUBAIMM JTUYHOCTH K MO3HAHHUIO M TBOPUYECTBY, KAK OCHOBBI pa3BUTHUS 00pa30BaTeIbHbBIX
3aMpocoB U MOTPEOHOCTEN JeTel MOCPECTBOM IPUMEHEHUSI 3aKOHOB (PU3UKU AJIsl pELIEHUS MPAKTUYECKUX 3a/1a4.

YkazaHHas Heb JOCTUTaeTCs MyTeM OBJIAACHU O6yanOHlHMI/ICH TEXHOJIOTHEN MIPOCKTUPOBAHUS B 3aBUCHUMOCTH OT IIOCTABJICHHBIX 3a1a4.

Ooyuarowue:
® pPaccMOTPETh OCHOBHBIE (PU3UUECKHE SBICHHS C TOUKH 3pEHUs IPUMEHEHHSI K UCTIOJIB30BAaHUIO B COBPEMEHHOM TeXHHKE, a Takke 0oliee rIy0oKoro
YCBOCHHS ¥ TIOHUMAHUS IPOIIECCOB MPOUCXOJISIINX MTPH MTPOU3BOJICTBEHHBIX MPOIIECCAX M UCITOJIb3YEMBIX TTPH TEXHUYECKUX MTPHEMaX;

O3HAKOMUTL C OCHOBHBIMH IIPUHIIUITAMU MCXAaHUKU

pasBUBAaTh YMCHUA ITPOBOAUTH H36HIOJI€HI/I$I, IIJIAHUPOBATH U BBIMIOJIHATE SKCIICPUMCHTBI;

BBIIBUT'aTb TUIIOTEC3bI U CTPOUTH MO CIIN;
MMPUMCHSATD ITOJTYYCHHBIC 3HAHUA IJIA 00BSICHEHUS pa3HOO6p8.3HBIX (1)1/13I/I‘ICCKI/IX SIBIICHUI U CBOMCTB BCIICCTB,
Ha MPAKTUKE UCITIOJIb30BATh (I)I/I3I/IquKI/Ie 3HaHUA.

Pa3zeusarwowue:
®  pa3BUBATH MMO3HABATEIIHHBIC MHTEPECHI, NHTEIUICKTyaJIbHBIE M TBOPUECKHE CIIOCOOHOCTH B MPOIECCE MPHOOPETEHUS 3HAHUN U YMEHUH C
WCIIOJI30BAaHUEM PA3IMYHBIX UCTOYHUKOB MH(OPMAIIMH M COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;
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Pa3BUThb YMCHUS TBOPUCCKHU MOAXOAUTH K PCILICHUIO 3a/1a4U;
Pa3BUTh YMCHHUA NOBECTHU PEIICHUE 3a1a4u 10 pa60TaIOHlCI>'I MOJCIIN,

Pa3BUTh YMEHHUSI U3JIaraTh MBICITU B YETKOM JIOTMYECKOM MOCIeI0BaTeIbHOCTH, OTCTauBaTh CBOIO TOUKY 3pEHUS, aHAJTM3UPOBATh CUTYAIUIO U
CaMOCTOSITEJIbHO HAXOAUTh OTBETHI Ha BOIIPOCHI ITyTEM JIOTUYECKUX PACCYXKACHUI;
paciupsaTh Kpyro3op y4aiiuxcs.
Bocnumuigarowue:
BOCIIUTHIBATh YOEKAEHHOCTh B BOZMOXKHOCTH [TO3HAHUS 3aKOHOB MPUPOJIBL;
BOCIHUTBIBATh HEOOXOAUMOCTH COTPYIHUYECTBA B IIPOLIECCE COBMECTHOIO BBIIMOIHEHUS 334a4;
¢dbopMupoBaTh OOIIECTBEHHYIO AKTHUBHOCTH JINYHOCTH;
BOCIHTHIBATh YBAKUTEJILHOE OTHOIIEHUE K MHEHUIO IPYroro Npu 00CYXAeHUH IPOoOJIEM ECTECTBEHHOHAYYHOT'O COJIEPKaHUS;
pa3BUBaTh KOHCTPYKTUBHOE MBIIIUICHHUS ITPH pa3paboTKe MHINBUAYATBHBIX WA COBMECTHBIX IIPOCKTOB;
BOCIHUTHIBATH B YUAIIUXCSI YyBCTBO OTBETCTBEHHOCTH 3a PE3YyJbTaThl CBOETO TPYy/a.
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2. KoMniekce OpraHu3anMOHHO-NeJarori4ecKuX yCJI0BHi peajin3aluu A0N0JTHUTEIbHOI 001eo0pa3oBaTe/ibHOM 001epa3BUBaloLIeii
NPOrpaMMmblI

KaHeHI[apHO-TeMaTI/I‘lECKOC IJIaHUpOBaHUE

JononuurtenbHas o0imeoOpa3oBaTenbHas 00mepa3BuBaomas nporpamma «3zodperaTens.
Cpok peanuzanuu: 1 ro.

No | Mecsn Yucino | Bpems ®dopma Komnue | Tema Mecro ®opma
/o MIPOBE/ICHUS | 3aHATHS CTBO 3aHATHUS IPOBEICHUS KOHTPOJIS
3aHATHUSA 4acoB
1 JIEKITHS 1 1.1. Mup ¢u3uku BOKpyr Hac KaOWHET 3a4er
2 JIEKIHS 1 1.2.Ponp  sMmmupuuecknx  (HU3MYCCKUX | KaOMHET 3auer
3aKOHOB M (yHIAMEHTAIBHBIX (DU3HUECKUX
OTKPBITUH B Pa3BUTUU TEXHHUKH.
3 MPaKTHKa 1 1.3. IToaroToBka A0KJIaNOB, pedepaToB Mo | KAOUHET 3a4er
TeMe «Du3nyeckre OTKPBITUS B TEXHUKEY.
4 TeopHus 1 2.1. Monekynel. Tpu  TONOXKEHHUS | KAOUHET TBOpYecKas pabora
MOJIEKYIISIPHO-KHHETHIECKOM TEOPHH
CTPOEHUS BEILECTBA.
5 IIPaKTHKA 1 2.2. BelpanyBaHue KpUCTaJIJIOB. KaOMHEeT TBOpYecKas pabora
6 TeopHus 1 2.3.3nakoMcTBO Cc Teopuel bombiioro | kabuHer TBOpYecKas pabora
B3pBIBA.
7 Teopus 1 2.4. CocTosSIHHS BEIIECTBA. KaOWHET TBOpYecKas paboTa
8 Teopus 1 2.5. VccnemoBaHre CBOMCTB TBEPBIX TEI KaOuHeT TBOpUecKas paboTta
9 MPaKTHKA 1 2.6. HaOmromeHue CBOWCTB KPHUCTAJUIOB | KaOMHET TBOpYECKast pabora
MCIIaHJ/ICKOTO IITIaTa ¥ TypMallnHa.
10 MpaKTHKa 1 2.7.3HaKOMCTBO co CBOMCTBaMH | KaOMHET TBOp4YecKas paboTa
xKuakocteld. HabnroneHne moBepXHOCTHOTO
HATSDKEHHSI U KalWJUIAPHBIX SBJICHUH.
11 MPaKTHKA 1 2.8. 3HaKOMCTBO CO CBOMCTBaMH ra3oB U KaOMHeT TBOpYecKas pabora

napoB. HaGmronenne cBe4eHns: HEOHOBOM
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JamIbl ¥ HU(QPOBBIX MHIUKATOPOB.

12 MpaKTHKa 3.1. MexaHH4YeCKOE JIBIIKCHUE. KaOUHET 3aueTHas paboTa, BEICHUE
['paduueckoe onrcaHue TBUKECHUS JTHEBHUKA JOCTUKCHUM

yUalmxcs

13 MpaKTHKa 3.2. JlBwkeHHe Tela IOjA JICHCTBHEM | KaOWHET 3aueTHas paboTa, BeJleHHe
HECKOJIBKUX CHIL JHEBHUKA JOCTIKECHHUN

yUalmxcs

14 TeopHUs 3.3. IlpumeHeHnue cTaTuku B OBITY U | KaOWHET BBICTaBKa
TEXHHKE.

15 MPaKTHKa 3.4. PaBHoBecue Ten. Buabl paBHOBECHS. KaOuHeT 3a4eT, BEJICHUE IHEBHUKA
VYcroitunBocte Ten. Llentp macc. IIpocteie JOCTUKEHHUM ydaIuXxcst
mexanu3mbl. KITJ[ mpocThix MexaHH3MOB.

16 MpaKTHKa 3.5. PaBHOBecue Tenma, WMEIOMIETO OCh | KaOWHET 3a4eT, BEJICHUE JTHEBHHUKA
BpamieHus. OmpeseneHue IIeHTpa Macc. TBOPUYECKUX paboT
Onpenenenue KITA MPOCTBIX
MEXaHHU3MOB.

17 Teopus 3.6. OcHOBHBIC 3aKOHBI THAPOCTATHKH - | KAOMHET 3a4eT, BEJACHUE THEBHUKA
3akoHslI [lackans u Apxumena. JTOCTHKEHHUH yyaiuxcs

18 MpaKTHKa 3.7. BeIsicHEeHUE YCIIOBUH TUTABAaHHS TEIl. KaOMHET 3a4eT, BeJIeHNe JTHEBHUKA
M3mepeHue naBieHUS] pa3HBIX KUJIKOCTEH. JOCTHKEHHUH yyaluxcs
Pemenue 3a1a4 Ha BbIYUCIICHHE
apXUMEJIOBOU CHJIBI.

19 TEeopHUs 3.8. 3aK0oH coXpaHEeHUs KOJINYECTBA KaOUHET 3ayeTHas paboTa
JIBIDKEHUS U COBPEMEHHasl TEXHUKA.

20 MpPaKTHKa 3.9.13yuenue JKU3HEACITEIbHOCTH | KaOMHET decTuBaib
BEJIMKUX (PU3HKOB.

21 Teopus 3.10. Co3naHne mMarepualioB ¢ 3aJJaHHBIMHU | KaOUHET BBICTaBKa
CBOMCTBaMH.

22 TeopHus 4.1.Temnepatypa. U3mepenune KaOMHeT TBOpYecKas pabora
Temreparypbl. TemrnepaTypHbIE IIKaIbI.

23 Teopus 4.2. Buppl Teruionepeaayn. KaOuHeT TBOpUecKas paboTta

24 MpaKTHKa 4.3. HalOuroieHue sIBIICHAH Terutonepeaadd. | KaOuHeT TBOpYecKas paboTa
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25 IIpaKTHKa 4.4. HaGmrofeHue TEIUIOBOIO PACHIMPEHMs | KaOWHET TBOpYecKas pabora
TBEPJBIX, KHUJIKUX U Ta3000pa3HbIX TeIl.

26 Teopus 4.5, Kak temio pabotaet? KaOWHET KOHKYpPC

27 MIPAKTUKA 4.6.13ydenue yCTpoOiicTBa nmapoBol | kabuHeT TBOpUECKasi paboTa
MAaIllMHbI, TAPOBOW TYpOWHBI M JIBUTATEI
BHYTPEHHETO CTOPAHUSI.

28 MpaKkTHKa 4.7 3roTtoBieHne  MOJEJNEH  TEIUIOBBIX | KAOMHET BBICTaBKa
JIBUraTesei.

29 MIPAKTUKA 4.8. Temneparypa B KOCMOCE. KaOuHeT TBOpUECKas paboTta

30 Teopus 5.1.Mexanuveckue KojeOaHus. | KaOMHET 3a4er
MexaHnudeckue  BOJHBL.  THMbI  BOJIH.
O6pa3zoBanue BoyiH. CBOMCTBA BOJIH.

31 MPaKTHKa 5.2. MoxenupoBaHue TIONEPEYHBIX U | KaOWHET 3auer
MPOJIOJIBHBIX MEXaHUYECKHUX BOJIH

32 Teopus 5.3. Perucrpanus BonH. CelicMorpadsi. KaOUHET 3ayeT

33 MpaKkTHKa 5.4. Topuago. Cwmepu B OyTBhUIKE | KAOMHET 3a4er
MUHEpaAIbHON BOJIbI. bapainiku. BoaHbI-
ruradthl. [IpuamBbI U OTIINBEI

34 MpaKTHKa 5.5. M3roroBnenue reHeparopa JbIMOBbIX | KaOWHET TBOpUecKas paboTta
KOJIeII.

35 ITPAKTHKA 5.6. DoKycCHI ¢ KOJIEUKAMU JIbIMA. KaOMHEeT TBOpYecKas pabora

36 TeopHus 6.1. 3BykoBble BOJHBI. PacrpocTpaHeHue | kaOWHeET TBOpYEcKas paboTa
3ByKa. [I[puéMHMKH 3ByKa.

37 TEeopHUs 6.2. 3anuch 3ByKa. ®onorpad. | kabuHeT BbICTAaBKa paboT
I'pammodon. Ilaredpon. 3Byk B KHHO.
Marsuto¢oH. Kommnakr-auck.
CoOcTBEHHBIH roJI0C B 3aITUCH.

38 IIPaKTHKa 6.3. M3yuyenne ycTpoiicTBa M NMPHHIUIIA KaOMHeT TBOpYecKas pabora
JEHCTBUST WCTOYHUKOB ¥  MPHEMHUKOB
3ByKa — TPOMKOTIOBOpUTENs, TeJedoHa,
MUKpPOQOHa U T.1.

39 MPaKTHKA 6.4.  UsroroBmeHWe W  WUCHBITAHWE | KAOUHET TBOpYecKas pabora

BEpEBOYHOIO TeIe(oHa.
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40 TEopus 6.5. 3BykoBoil  pe3oHaHc.  Dusnka | KaOUHET TBOpYecKas pabora
MY3bIKaJIbHbIX HHCTPYMEHTOB. TemMOp.

41 Teopus 6.6. Mudpa3syk u yneTpa3Byk. MHpa3Byk | kabuner TBOpUECKasi paboTra
— T€Hb UUBUIA3ALIUY.

42 Teopus 7.1. DnexTpusanus Ten. Bzaumoneiicteue | kaOuHeT TBOpUecKas paboTta
AIIEKTPUUYECKUX 3apsIJI0B.

43 MIPAKTUKA 7.2. HaOmromeHue dJIEKTpU3alMKA  Tell. | KaOWHET TBOpUECKas paboTta
HaOmronenue B3aUMOJIEHCTBUSI
AIIEKTPUUYECKUX 3aPSIO0B.

44 Teopus 7.3. ATmMoc(hepHOE PIEKTPUIECTBO. KaOWHET TBOp4YecKas paboTa

45 IIpaKTHKa 7.4.3aHuMAaTENbHbIE OTIBITHI 10 | KaOMHeT bectuBaib
AJIEKTPOCTATHUKE.

46 Teopus 8.1. UYro Takoe DIEKTPUYECKHI TOK? | KaOMHET 3a4er
M cTOYHMKH DIIEKTPUYECKOrO TOKA.

47 MpaKTHKa 8.2.3aHUMaTenbHbIe OTIBITHI ¢ | kabuHeT TBOp4YecKas paboTa
AIIEKTPHYECTBOM.

48 Teopus 8.3. IIpocreiimne IeKTpHUECKUE TETTH. KaOUHET TBOpUecKas paboTta

49 MpPaKTHKa 8.4. COopKa MpOoCTEHIINX IIEKTPUUECKUX KaOWHET 3auer
LEEH.

50 MPaKTHKa 8.5. Pemenne pacuéTHBIX 3a/1a4 Ha KaOMHeT 3a4eT
COEZIMHEHUE MTPOBOIHUKOB.

51 MpPaKTHKa 8.6. M3yuenue ycTpoiicTBa M MpakTHUECKHe | KaOMHET TBOpYecKas pabora
paboThl MO  COOpKE  DIEKTPUUYECKOTO
naTpoHa ISl JAMITbI, BUJIKH, PO3ETKH,
BBIKITIOYATEJIS, TPEIOXPAHUTEIIS.

52 TeopHus 8.7. TemnoBoe AEHCTBHE DIEKTPUIECKOTO | KaOWMHET TBOpYecKas pabora
TOKa, IPUMEHEHHUE B OBITY.

53 MPaKTHKa 8.8. Pemiennie kaueCTBEHHBIX U pACUETHBIX | KaOWMHET 3aueT
3ajad.

54 Teopus 9.1. TIloctosiuHble MarHUTHL. CKOJBKO | KAOMHET 3a4er
MIOJIFOCOB y MarHura?

55 IIPaKTHKa 9.2. Ompbitel ¢ MarHuTamu. OmBITHL € | KAOUHET TBOpYecKas pabora
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SJICKTpOMAarHuTaMu.

56 TEeOpUst 1 9.3. JleiicTBHE MAarHUTHOTO TIOJISl HA TOK. KaOuHeT 3auer

57 MpaKTHKa 1 9.4.Cbopka u UCIIbITaHUE | KaOWHET TBOpUECKas paboTra
JIEKTPOABUIATEIS. IIpounsBoaum
HIICKTPUYECKYIO SHEPTHIO.

58 Teopus 1 10.1. Yro Takoe paguoBOJIHBI? KaOMHeT 3aueT

59 MIPAKTUKA 1 10.2. U3ydyeHwe pacnpoCTpaHECHUS U | KaOMHET TBOpUECKas paboTta
npuéMa 3IeKTPOMArHUTHBIX BOJIH.

60 Teopus 1 10.3. Paguo — 3To o4eHs nmpocTo! KaOWHET TBOpYecKas paboTa

61 IIPaKTHKA 1 10.4. Cbopka mpocTerniero IeTeKTOPHOTo | KaOMHET KOHKYpC
paaroNpPUEMHHKA (u3 Habopa
paauoeraneil).

62 TEopus 1 10.5.PagnoBemianmue. Tenesemanue. | kaOUHET TBOpYECKas pabora
CriyTHUKOBas CBA3b.

63 Teopus 1 10.6. CoroBas  cBsi3b. Kak  oHa | kaOuHeT TBOpYecKas paboTa
OCyLIECTBIISICTCA?

64 Teopus 1 11.1. Yro Takoe cBet? KaOUHET TBOpUYecKas paboTa

65 IIPaKTHKa 1 11.2. JlenaeM coJIHEUHbIE YaChI. KaOMHEeT BBICTAaBKa

66 MpaKTHKa 1 11.3. MUzyueHwe OTpakeHUs CBeTa OT | KAOMHET TBOpUecKas paboTta
IUIOCKUX U cpepudeckux  3epKall.
N3rorosieHune Kaneupockona.

67 TEOopHUs 1 11.4. Ontrnyeckue npudOpBI. KaOMHeT TBOpYecKas pabora

68 MpPaKTHKa 1 11.5. UzroroBienue mojenell TEIECKONOB | KaOMHET BBICTAaBKa
I'.T'anunes u . HproToHa.

69 TeopHus 1 12.1. Cample COBpEeMEHHBIE TEXHHYECKHE | KaOWMHET TBOpYecKas pabora
UJICH.

70 MpaKTHKa 1 12.2. O pa3Butnu TexHUKH B Poccun. KaOuHeT TBOpUecKas paboTta
PazniuHble TEXHHYECKHE YCTPOICTBA.

71 IIpaKTHKa 1 13.1. Hayuno-mpakTuyeckasi KOH(EpeHIHs. | aKTOBBIH 3aJl 3aIuTa MNPOEKTOB

72 MpaKTHKa 1 13.2. HayuHo-mipakTHyeckasi KOHQEpEHIHs. | aKTOBBIH 3all 3aIuTa MPOEKTOB
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2.2. Yca0BHS peajiM3alii NPOrpaMMbl

MarepunanbHO-TeXHH4YeCKOe o0ecnedeHne NporpaMmbl

3aHATUSA OyAyT MPOBOAMUTHCA B Y4eOHOM KaOHMHETE; B IMOMELICHUH HAXOJAATCS KJAcCHas JO0CKa, CTOJIBI M CTYJbs JUIS yYallMXCs U IeJarora,
mKa(bl U CTEIJIAKU JUIS XPAaHEHUS TUAAKTUYECKUX MOCOOMH M Yy4eOHBIX MaTepHajoB; 00OpYIOBaHME, HEOOXOIUMOE JUIsl TpOBeIeHHs 3aHATHI. B
KaOMHEeTe ecTh TEXHUUECKUE CpesICTBA 00yueHUs (KOMIBIOTEp, MPUHTEP, MYJIbTUMEIHA-IIPOCKTOP).

[lepeuenp marepuanoB, HEOOXOAWMBIX ISl 3aHATHH: (U3NYECKHE TPUOOPHI - TEPMOMETP, MEH3ypKa, JIMHEHKa. Tena pa3sHOH (GOopMBl H
pa3mepoB; Bechl; HAOOp rupb; HAOOp Ted M3 Pa3HbIX BELIECTB; IIALIKU; TUHAMOMETp; MPOCThIE MEXaHU3MbI- pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb;
pas3JInYHbIe KUAKOCTH- BOJA, CIIMPT, MACJIO MOACOJHEYHOE B MPOOMPKAX HA MOJICTABKE; BEILECTBA C PA3JIMYHOM TEIUIONPOBOJHOCTbIO-OyMmara, Bara,
OuHT, Apan, XJom4aroOyMa)kHas TKaHb, METAJUIMYECKHE Teja, Habop KPUCTAJUIOB; Tela, UMEIOIINE pa3HbId BEC, MIJLUIMMETPOBasi Oymara; BeIepKo
Apxumerna, OTIIMBHOM cocys, TUHAMOMETp, COCYZ C BOAOM; GapoMeTp, IIIpPHIL, MUIETKA; ONTUYECKUH JUCK, HA0Op 3€pKajl, CTEKJISHHbIC IIACTUHBI;
ONTHYECKHE TPUOOPBI-PoTOoanmapar, MHUKPOCKOII, TEIECKON, MBUIbHBIC ITy3bIPH; BO3AYLIHBIC MIAPWUKH, TKAHW- LIENK, XJIOMYaTOOyMa)kHas TKaHb,
HIepCTh, MEX; Tella, CAeNaHHble U3 300HUTA, CTEKIIA, METaJlIa; 3JEKTPOPOpHAs MaIlIMHA; CYITAaHYUKH Ha MOJCTABKAX; HICTOUHUKHU TOKA- TEPMO3JIEMEHT,
(OTORIIEMEHT, raJIbBAHUYECKUHN 3JIEMEHT, aKKyMYJISTOP; 3JEMEHTHI 3JEKTPUUECKON LIENH- JJAMIIOYKa Ha MOJICTABKE, 3JEKTPUUECKUN 3BOHOK, KIIIOY,
COEZMHUTENIbHBIE POBO/A; HAOOP MAarHUTOB Pa3HOM (POPMBI; MOJIENb AIIEKTPUUYECKOT0 IBUTATENs; HA00p «PagTuoTeXHUK»; cUIoMep, CEKYHI0MeEp.

Ha 3anstusx ucnosnbs3yercs: yaeOHbINH KOMIUIEKT Ha KaX10ro oOydJaromierocs (TeTpaib, pydka, Kapanaaii, (hJomMacTepsl).

Komnbrotepaas npezentannn «CtpoeHue BemecTBay «TemnsoBble ABIeHUSD», «MexaHndeckue BOJIHBI», «3BYKOBBIE BOJIHBI), «JIEKTPUUECKHE
ABJICHUN», «DJIEKTpUUYECKUN TOK», «MarHuTHble siBIeHUs», «PannoBonHbl», «CBEeT B mpupoae», «Du3uka W HAydHO- TEXHUYECKHM IMporpeccy.
BUACO(GMIBMBI U aHUMAIIMOHHBIE POJIHKH. DPparMeHThl U3 MYyJIbTUMEIUNHHBIX SHIUKIONEUH 10 pu3nke. 3aHUMATEIbHBIE ONBITHI.

bnanku ¢ KPpUTCPpUAMHU OLICHUBAHUS ITIPOCKTOB YUAIIUXCA.

Metoauueckoe odecnieueHue
[Iporpamma oOecrieunBaeTCsl METOAWYECKUMH BHJIAMH TMPOAYKIIMH: pa3pabOoTKu Jekuuid, Oecen. Mcmomp3yroTcs peKOMEHIAIMyd 110
MPOBEJCHUIO JTAOOPATOPHBIX U MPAKTHYECKHX pabOT, MO MOCTAaHOBKE JKCIEPUMEHTOB WM OIBITOB; AUIAKTUYECKUN U JIEKIIMOHHBIA MaTepHallbl,
METOJMKHU IO UCCIIEI0BATEeNIbCKON paboTe, TeMaTHKa UCCIIE0BATEIbCKUX padoT.

2.3. ®opMbI aTTECTALUHN

[ToaBeneHne UTOTOB IO pe3yNIbTaTaM OCBOEHUS MaTepuaia JaHHOW MPOrpaMMbl MOKET OBITh B (hOpMeE 3aIUThI TPOEKTOB BO BpeMs TPOBEICHUS
UTOTOBBIX 3aHATHI. B mporiecce mpocmoTpa paboT MpOMCXOAUT OOCYKIEHHE OPUTHMHAIBHOCTU 3aMbICJIa U €T0 BOILIOLICHUS aBTOPOM.
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2.4.

B KOHIIC I'0JIa TOTOBUTCA HAYYHO- UCCIICA0BATCIIbCKAaA KOH(bepeHI_[I/IH, B KOTOpOfI Y4aCTBYIOT BCE ydalllMECH, IIPCACTABIAIOT CBOU ITPOCKTHI.

®opMbl MOJIBEICHUSI HTOTOB peaTu3aliy JIOMOJIHUTEILHON 00111e00pa30BaTelIbHON 00111epa3BUBAIOIIEH TPOTPAMMBI:

NPOOYKMuUsHbvle popmbl: AUCKYCCUU, KPYTIIbIE CTOJIbI; CEMUHAPBI, IPAKTHUECKHE PA0OTHI, BBICTABKH, Y4eOHO-HCCIIEI0BATENbCKUE KOHPEPEHIIUH U T.

A.;

OOKyMeHmaJZbele d)Oprl OTPAXKAIOT OOCTHIKCHUSA KAXKIOI0 y4Jallerocsa, K HUM OTHOCATCA: THCBHUKH HOCTI/DKCHI/If/’I ydJaluxcs, KapThbl OLICHKU
PE3YJIbTATOB OCBOCHHUA IMPOrpaMmbl, THCBHUKH NNCAAIrOTrHICCKHUX Ha6JHOIleHI/II\/JI, HOqu)OJII/IO ydJaluuxcs.

OueHo4YHbIe MaTEePUAJIBI

I[J'IH OLCHKH JTNYHBIX ,I[OCTI/I)KeHI/Iﬁ yqaluuxcs UCIOJIb3YHOTCA

o s wn e

~N o

TecTrl o Temam «MexaHnyeckoe IBKeHne», «JlaBienuey, «CBeToBbIC SIBICHU», «BUIbI TEIIONepeaaun», « ANEKTPUICCKUE SIBICHUS».
Kpurepuu onieHMBaHus IPOEKTA.

Kpoccopas! «IlnoTHOCTE BemecTBay, «BoiTankuparomias cuiiay, «AtmochepHoe gaBieHue», «[Ipocteie MexaHu3MbI», «ICTOUHUKHU TOKay,
«ITocTosTHHBIE MATHUTEIY.
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Byteipckuii I'.A., Caypos FO.A. DxcnepumenTanbhble 3aaaun 1o gusuke 10-11 kiacc. - M.: IIpocsemenue, 2000 r.,-102c.

EnoxoBuu A.C. CnpaBouHuK 1o (pusuke u TexHuke; Yueb. [locobue mist yyamuxes. — 5-e uzn., nepepad. u gom.-M.: [Ipocsemenue, 2016 r. —
224 c.; ui.

A. C. Banos, A. T. [Ipokaza Mup mexanuku u TexHuku -M.: [IpocBemenne, 1993 r.
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11.
12.

No gk ownE

Jlanncoepr I'.C. Dnementaphubiii yueoHuk no @usuke. Tom 1. M.: Hayka, 2014 r.-608 c.

Huzamor .M. 3anaun 1o pu3nke ¢ TEXHUYECKUM COepKaHueM: i 7-9 ki1, oomeoopazoBat. Yupexaenuii- M.: [Ipocemenue 2001 r.
@. [Torypu Pactenus — rennanbHble HHAKEHephl Ipupoabl- M.: [Iporpecc, 2010 .

PesnukoB 3.M. [Ipuknagnas ¢pusuka: Y4eb. mocodue myist yaammxcs mo GaxyabTaTuB. Kypey. -M.: [Ipocsemenue, 1989. -239 c. ui.
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AnekceeBa M.H. ®usuka — toubiM - M.: [Ipocsemenue, 2012 1.

banamos M.M. O npupoge - M.: [Ipocsemienue, 2014 r.

Kuwra nas yrenus no ¢pusuke. YueOHoe mocobue ans yqyamuxcs /-8 knaccoB. CocraBurens: Kupumiosa WL.I'. - M.: [Ipocsemienne, 2010 r.
[ToxpoBckwuit C.®. Habmromaii u ucciienyii cam.- M.: [Ipocsemenwne, 2014 rox.

PeokenkoB A.T1. ®usuka. Uenosek. Okpyxaromas cpena. Kaura mist yaanmuxes 7 kiaacca- M.: [Ipocsemenne, 2011 rog.

Tapacos JI.B. ®usuka B mpupoje - M.: [Ipocsemenne, 2010 rom.

Cepus "Uto ectb uto» - Cnoso, 2004 roz.

Pecypcol UnTepHer:

CJ'IOBapL TEPMHUHOB, UCITIOJIb3YEMBIX B CTATBAX I10 (1)I/ISI/IK€.
http://information-technology.ru/sci-pop-articles/23-physics/267-slovar-terminov-ispolzuemykh-v-statyakh-po-fizike

HononuurensHas o0pa3oBareiibHas 00IIepa3BUBAOIIAs IPOrpaMMa €CTECTBEHHO-HAYYHON HANPABICHHOCTH « DKCIIEPUMEHTAIbHAS (PU3HKA»
https://xn--jlahfl.xn--plai/library/dopolnitelnaya obrazovatelnaya obsherazvivayushaya pro 115921.html
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