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1.1 TMogcHuTEeIBLHAA 3aNIMCKA

HamnpasieHHoCTh
o0pazoBaHus

(mpodub)

IIporpamma kpyxka «Okxpyxaromuid MUp uepe3 NOpusMy (GU3MKM» pa3paboTaHa A YYEHHUKOB,
HAUMHAIOIKX HU3ydeHue Kypca ¢pusuku — 7-9 xinaccoB. OCOOCHHOCTBIO pabOTHI KPY)KKa SBISIETCS B OCHOBHOM
HNOJArOTOBKA YyYalluXCs K BOCHPUATHIO U OCMBICICHHIO (U3NYECKHUX IPOLECCOB, M3Yy4aeMbIX B CTapLIMX
KJIacCax, NIPaKTUYECKOro MPUMEHEHUS 3HAaHUM, UX CBS3M C HAYKOM M TEXHUKOM. Ha 3aHATUAX yYEHUKHU JOJIKHBI
y0eauTbCss B TOM, YTO IPAKTUYECKU BCE SIBJICHMS, OKPY)KAIOLIME HAC U HENOCPEACTBEHHBIMH yYaCTHUKAMHU
HEKOTOPBIX M3 HHUX, MOTYT SIBUTHCSI CAMU YYEHUKHU, OOBSCHSIOTCS C TOYKU 3pEHUSI (PU3UKH, OCHOBBIBAIOTCS HA
¢u3nueckux 3akoHax. Mcnonp3oBaHue (GprU3MUECKHX 3aKOHOMEPHOCTEN U SIBJICHUN NPOHM3BIBAET BCE CTOPOHBI
YeJI0BEYECKON AesTeNbHOCTU. 11 0CHOBOM IPOM3BOACTBA U COBEPIIEHCTBOBAHUS ObITA CIYXKaT B UUCIE APYTUX
(bakTopoB (pu3HUYecKre 3HAHUsL, YTO (PU3MKa HYXKHA JOASIM MHOTHX Ipodeccuil.

Hamnpasinennocts
IIPOrpamMMBl

(rpoduin)

C€CTCCTBCHHOHAYYHast




AKTYaJbHOCTb IPOTpaMMBbl

AKTYanbHOCTh TPOTPaMMBI 3aKIIOYaeTCs B TOM, 4YTO HAONMIOJEHHE KaK METOJ HCCICIOBAaHUS HaeT
BO3MOYKHOCTh M3YYUTh JIMIIIH BHEIIHUE TTPU3HAKH SBJICHUH U IIpeaMeToB. boree rimy0okue 3HaHUsI MOTYT OBITh
MOJIYYeHbI C TOMOIIBI0 HKCIEPUMEHTAIBHOIO M TEOPETHUYECKOTO HCCIEIOBaHUS, B OCHOBE KOTOPBIX JICHKUT
MOJICIMPOBAHUE SBJIICHHS, N3MEPEHUE T€X WJIM WHBIX BEJIMYMH, ONMUCHIBAIONINE CYIIIHOCTD SIBJICHUN WU CBONCTB
MPEMETOB.

B m0060it ob6nactu nesaTeabHOCTH, OyIb TO HayKa MW TEXHHKA, KOCMOHABTHKA WM MEAMIIMHA, YEIOBEKY
4acTO MPUXOAUTCS CTAJIKUBATHCS C HEOOXOAUMOCTHIO U3MEPATh Ty WM WHYIO BEIUYMHY — TEMIIEpaTypy
BO3JlyXa WJIH BBICOTY TOPBI, O0BEM Teja WM BO3PACT apXEOJOTHYECKUX HAXOJOK M Tak nmanee. M3mepeHwus
MO>KHO BBITIOJIHUTH CIEIUAIBHO IS 3TOTO MpeIHA3HAUYEHHBIMH NMPUOOPAMU WJIM HMHCTPYMEHTAMHU WJIA BMECTO
HEIOCPEICTBEHHOTO OIpPEACICHUS HHTEPECYIONIEH BEIMYMHBI H3MEPATH JPYrHe, a HYXHYI BEIHYUHY
BBIYHCIIATH 1O (popmyiie.

Cratp uccnenoBaTesIMH Ha OCTPOBE SKCIIEPUMEHTA ISl peOeHKa MO3BOJIHUT HE TOJIBKO OKYHYTHCS B MUP
MCCJIeIOBATENsA, HO 3aCTaBUT OTKPBITh KHUTY JIJII TOTO YTOOBI €€ pa3 y3HaTh O CYyTH M3Y4aeMOTO SIBJICHHS,
MIOHSTHUS.

[lonagasi, B HeCTaHIAPTHYIO CHUTYyallUl0 peOCHOK HAYMHACT PACKpPbIBaTh CBOM CKPBITHIE 3aJaTKU
UCClIeIoBaTeNs, KOTOpble OBLIM B MaJOM BO3pacTe, KOT/a 3a/1aBajioch MHOT'O BOIIPOCOB «KaK?» M «I10ueMy?».
[Ipu mnpoBeneHWH OHKCIEPUMEHTAa WM OIbITAa, PEOCHOK TMOJy4aeT ONBIT TBOPUYECKOM JEATETBHOCTH H
SMOLMOHAIBHO-LIEHHOCTHBIX OTHOUIEHWH, @& C HUM M '"TOTOBBIX' 3HAHUM M ONBITA I OCYLIECTBICHUS
HM3BECTHBIX CIIOCOOOB JICITSILHOCTH.

Kpyxoxk o ¢uzuke "Oxpyxaomuil MuUp yepe3 npu3mMy GU3NKH" 1M03BOJISIET OPTaHU30BATh MPOEKTHYIO U




HCCIIEIOBATENBCKYIO NESITEIBHOCTH YUaAIIUXCsl, pa3padOTKy TEMATUKH Y4eOHBIX MPOEKTOB U MCCIIEOBAHUN 110
Kypcy (GU3HMKH, OCBOCHHME O3KCIIEPHMEHTAIILHOTO METOAAa HAyYHOTO IIO3HAHMS, pPAa3BUTHE TBOPYCCKHX
CIIOCOOHOCTEHA.

Kypc «Okpyxkaromuii Mup depe3 mnpusMy GU3HKH» MOATAIKHBACT YYCHHKA K CaMOCTOSTEILHOMY
MBIIIJICHHUKO, JIOTUKE H paI_[I/IOHaJIBHOCTI/I B paCCY)KIIeHI/ISIX, pa3BI/ITI/IIO q)aHTa3I/II/I, a TaKXeE YMGHI/IIO
aHaJU3UPOBATh HAOJIIOMaEMYIO0 CHUTYAIMIO U MPUXOIUTh K MPAaBUIBHOMY PEIICHUIO, YMEHUIO BUICTh BaXKHOE U
JcJIaThb HpaBI/IHBHBIe BBIBO/IBI.

ConepskaHre Kypca IMO3BOJISET YYCHHKY JIFOOOTO0 YPOBHS IMOJATOTOBKM aKTHBHO BKJIFOYATHCS B yd4eOHO-
HO3HaBaTeJIBHBIﬁ Hpouecc U MaKCHUMAJIbHO HpOHBHTB CBOH BO3MOKXHOCTH U CHOC06HOCTI/I.

Hosusna nporpammsl

HoBu3Ha nporpaMMel COCTOUT B TOM, YTO HaOroAeHUE (PU3MUYECKUX SIBICHUHN U AEMOHCTPALMOHHBIX OIBITOB
npeaiaraeT oObSICHEHUE SIBJICHUN Ha OCHOBE OOBIACHHBIX NPEJCTaBICHUNA U NMPUOOPETEHHBIX paHEe 3HAHU,
OCBOCHME TEXHOJOIMH HaOJIIOJIATEeNbHBIX HCCIIEAOBAaHUM, CO3/laHie MOTHBAlMU. B mporpamme JOMOJIHEHO U
pacmmpeHo coJiep)KaHue IIKOJILHOTO Kypca bu3MKH.

VY4eOHble SKCIIepUMEHTANIbHBIE 331aHUs CPOPMYIUPOBAHBI B BU/I€ OTKPBITHIX UCCIIEOBATEIBCKUX 3314 C
BO3MO>KHOCTBIO BbIOOpA pa3IMYHbIX BAPUAHTOB peaau3alni. BpinogHeHre TakuX y4eOHbIX HCCIIe10BaHUN
IIpearoaracT NpeaBapyuTeIbHOE IIIAHUPOBAHUE SKCIIEPUMEHTA, PACCMOTPEHUE HECKOJIBKHX BAPUAHTOB U

BBIOOp ONTHMAIBHOTO.

3aHATHUSA 1O JAHHOW MIPOrpamMMe CTPOSITCS Tak, 4TO MCCIIEOBATEIbCKUE METOAbI O0YUEHHUs COYETAI0TCS KakK C
IpynmnoBoi paboToON Haja MPaKTUYECKHM HCCIEI0BAaHUEM M KOMIBIOTEPHON MOJENbIO SIBICHHSA, TaK U C
UH/IMBUYAIIbHOM paboToi BO BpeMsi O0(OpMIIEHUS pe3ybTaTOB, MPE3EHTAMU M OOCYXJEHUS Pe3ybTaTOB C
yunTeneM. BaxxHO# cocTaBisiomIel Kypca sIBISETCS MPEACTaBICHHE 00Yy4arolMMuUCS CBOeH paboThl B popme
HEeOOJIBIIOro J0KJaka ¢ HeOOXOAMMBIM KOJIMYECTBOM WJUIIOCTpALM, PUCYHKOB, rpadukos, auarpamm. Ilpu
3TOM JIpyrue o0ydaroluecs MOT'yT OLIEHUBaTh, KaK €ro, TaKk U CBOW ypOBEHb 3HaHHUA. B pe3ynbraTe B yueOHOM
KOJIJIEKTHBE C Y4aCTHEM yuuTelnss (GOpMHUPYETCsl KOHCTPYKTUBHBIN M 3HAUMMBIN TPYNIIOBOH cTaHAapT “y4eOHOro
pesysbprara’.

[Tegaroruueckas
11e7IECO00Pa3HOCTh

JlanHas mporpamMma ro3BoJisieT

— pa3BUTh BoOOpaxkeHue, paHTa3HI0, MBIIIJICHHE;

— 00y4MTh OCHOBaM KOHCTPYMPOBAHUS, MOJICIIMPOBAHUS U YIIPABJICHHUS;

— 3aKpenuTh BhIpabOTaHHbIE 00I11e yueOHble YMEHUS U HABBIKHU;

— HAy4YUTh KOMMYHHKAaTUBHOMY B3aUMOJICHCTBUIO IIPU BHIMIOJHEHUH B TPYIIIIE MPOEKTOB (B TOM YHUCIIE U
CETEBBIX);

— OpHUEHTHPOBATh Ha OCO3HAHHBIN BBIOOD Mpodeccuu B OyayIIeM.

OtauuuTenbHbIE 0COOCHHOCTH

B  xome  pa3paboTku  mporpaMMbl  ObUIM  IPOAHAIM3HPOBAHBl ~ MaT€pHabl  JOMOJHUTEIbHBIX
00111€00pa30BaTENbHBIX 00IEPAa3BUBAIONIUX ITPOrPaMM I10 (PHU3UKE, ONYOJINKOBAaHHBIE B METOUUECKOM
JIUTEeparype, mocoOusx JUIs mearoros, cetu MIHTepHeT.




OTnuuuTenbHble OCOOCHHOCTH JIaHHOW JOTMOJIHUTENBHON  001eo0pa3oBaTeNibHON  001Iepa3BUBaOIIEH
MpOrpaMMbl OT YK€ CYIIECTBYIONIUX B 3TOW 00JIACTH 3aKJIIOYAIOTCS B TOM, YTO HCIIOJIB3YIOTCS HHTEPECHBIC
3aJlaHusl, KOTOPBIE MOKHO TIPOBECTH CAMOCTOSATEIBHO, UCTIONB3Ysl MpOCTelIe Pru3ndecKue mprudopEhI.
Cnenuduka mnpeanosiaraeMoi JIeAaTebHOCTH JeTell 00ycClIOBJIieHa WX BO3PACTHBIMH OCOOCHHOCTSIMH.
[IpakTudeckue 3aHATHS MO MPOrpPaMME CBSI3aHBI C WCIOJB30BAHUEM BBIUMCIUTEIBHOW TEXHUKH Ha YPOBHE
nonn3oBarenei 11K.
B cTpykTypy nporpamMmel Bxoaat 13 00pa3oBaTeNbHBIX OJIOKOB, BKIIFOUYAIONINX H3y4YE€HUE TEOPUH, ITPOBEIICHUE
MPAaKTUYECKUX M OKCIEPUMEHTAIBHBIX PabOT, co3maHWe TpoekToB. Bce oOpa3oBarenbHble OJIOKH
MPEeIyCMAaTPUBAIOT HE TOJBKO YCBOCHHE TEOPETUYCCKUX 3HAHHWA, HO U (HOPMHPOBAHHE [ESATEIHHOCTHO -
MpakTU4eckoro omnbita. [IpakTrudeckue 3aaHus CrIoCOOCTBYIOT Pa3BUTHIO Y JACTEH TBOPUYECKHUX CITOCOOHOCTEH,
YMEHHIO CO3/1aBaTh MOJICTN (PU3UUYCCKUX SBICHHA.

Jns toro urobsl monaBectd ywammxcs 13-15 ner, k ocBoeHHI0 (PHU3MUECKHX SBICHUH, Npeanaraercs
MIPOEKTHO-UCCIIEAOBATEIHCKUN METOI.
[Ipemiaraemas mporpamma sIBJISIETCSI HCCIIENOBATEIBCKOM.

AnpecaT nmporpaMMbl [Iporpamma aapecoBana netsM (moapoctkam) ot 13 1o 15 ner.
ObseM u  cpok  ocBoeHus | 1 roa ooyuenus — 70 gaca (36 Hemenb 1Mo 2 9 B HE/IEIIO)
MIPOrpaMMBbI

YpOoBEHBb OCBOCHHUS CrapToBbIit

DOpMBI U pEXUM Oumnas, rpymnmoBasi, coctaB rpymmsl — 10-12 yenosexk.

3aHATUS BKIIOYAIOT B ce0s OpraHM3allMOHHYIO, TEOPETHUYECKYI0 M IMpakTH4YecKyro yacTu. OpraHu3anmoHHas
4acTh O0OECIEeUnBAET HaJMYKUE BCEX HEOOXOIMMBIX JUIsl pabOThl MaTepualloB W WiLTOCTpanuil. Teopernueckas
YacTh 3aHATHM Tpu paboTe sBISETCs MAKCUMalbHO KOMIAKTHOM M BKJIIOYAeT B ce0s HEOOXOIUMYIO
nHpopmanvi0o O TemMe M mpeaMmere 3HaHMA. [IpakThudeckass 4yacTh NpPEANOJaraeT BHIIOJHEHHE 3aJaHUS
WHAMBUYalIbHO, B Tpymie. [Ipeanonaraercs HoAroToBKa OTYETOB JI€THMH O BBIIIOJIHEHUHU PadOThI, €€ aHAIU3 U
CaMOaHaJIN3, MPEACTaBICHUE B BUAE IPE3CHTALMHM, NOKIANA, NMPOEKTA. YUYaCTHE B PEaIU3alUU IPOTrPAMMBI
IpeJycMaTpUBaeT BEIEHUE AETbMU JHEBHMKOB YCIIEHIHOCTH OOydYaroIluXcs, KyAa 3alHChIBAIOTCS TeMaTHKa
3aHSTHUSL, COJIEP’KaHUE U BBITIOJHEHNE paOOThI, €€ aHaJH3.

@®opMbl OpraHu3alMy JESITEIbHOCTH YYaIMXCsl Ha 3aHATUU: HWHIUMBUAyallbHas, TpynmoBas, paboTta 1o
MTOATPYIIIIAM.

1.2. Ileab 1 3aa4M IPOrpaMMbl

Iesb: pa3BuTHE IUYHOCTH peOCHKA, CIOCOOHOIO K TBOPYECKOMY CaMOBBIPAXEHUIO, PA3BUTHE MOTHBALIMU JIMYHOCTU K MMO3HAHUIO M TBOPUECTBY, KaK
OCHOBBI Pa3BUTHsI 00Pa30BATENBHBIX 3aIIPOCOB M NOTPEOHOCTEMH JeTel MOCPEICTBOM TPUMEHEHHS 3aKOHOB (DM3UKHU JJISl pEIICHUS TPAKTUYECKUX 3ajad.



VkazanHas HCJIb JOCTUTACTCA IMMYTECM OBJIAACHU A OGy‘IaIOH_[I/IMCSI TEXHOJIOTHEH MMPOCKTUPOBAHUA B 3aBUCUMOCTHU OT MMOCTaBJICHHOMI 3aJa4i.

JlaHHast nporpamMma peliaeT CIeAyIOIUe 3a1auu:

1. O6yuarwwue:
paccMOTPETh OCHOBHBIC (DM3MUCCKUE SIBIICHUS C TOYKH 3PSHHS TPUMEHEHHUS K HCIIOJIb30BAaHHUIO B COBPEMEHHOM TEXHHKE, a TakyKe 0oJiee TriTy00Koro
YCBOCHHS Y TIOHUMaHUS MPOIIECCOB, MPOUCXOIAIIMX IIPU MPOU3BOACTBEHHBIX MTPOIIECCaX U MCIIOIb3yEeMbIX MTPH TEXHUYECKHUX MpUeMax;
03HAKOMHUTH C OCHOBHBIMH IMPUHITUIIAMH MEXaHHKH;
pa3BHBATh YMEHHUS MPOBOIUTH HAOIIOICHUS, INITAHUPOBATH U BBIIOHATH YKCIICPUMEHTHI,
BBIJIBUTATh TUIIOTE3BI M CTPOUTH MO/ICIIH;
MIPUMEHSITh TIOJTy4eHHBIC 3HAHUS JIUIS 00BSICHEHUS Pa3HOOOPA3HBIX (PU3NICCKUX SBICHUI M CBOWCTB BEIICCTB;
Ha TPAKTHKE MCIIOIh30BaTh (DU3MYCCKHUE 3HAHUS.
2. Pazeusarowue:
pa3BHUBATh IMO3HABATEIHHBIC HHTEPECHI, MHTCIUICKTYAIbHBIC M TBOPUYECKHE CIIOCOOHOCTH B IIPOIECCE MPUOOPETCHUS 3HAHUN U YMEHUH C
MCIOJIb30BAHUEM PA3IIMIHBIX HCTOYHUKOB HH(OPMAITUU U COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHIA,
Pa3BHUTh YMCHHS TBOPUYECKHU TIOXOANThH K PCIICHUIO 3a1a4H;
pa3BUTh YMCHUS JIOBECTH PEIICHUE 3a]1auu JI0 paboTaroIIei MOJIeIH;
Pa3BHUTh YMCHHSI H3JIaraTh MBICIIA B YETKOW JIOTHYECKOH TIOCIICI0BATEIFHOCTH, OTCTAMBATh CBOIO TOUKY 3PSHHUS, aHATM3UPOBATh CUTYAIUIO U
CaMOCTOSITENTFHO HAXOJIUTh OTBETHI Ha BOIIPOCHI MMyTEM JIOTHYECKUX PACCYKIACHMUIA;
paciupsaTh KPyro3op ydamniuxcs.
3. Bocnumuiearowue:
BOCIIUTHIBATh YOEXKAEHHOCTh B BO3MOXKHOCTHU TIO3HAHMSI 3aKOHOB TIPUPO/IBI;
BOCIUTHIBATH HEOOXOIMMOCTH COTPYTHUYIECCTBA B IIPOIIECCE COBMECTHOTO BHITIOTHEHHMSI 337129,
(dbopMUPOBATH OOIIECTBEHHYIO AKTHBHOCTH JINYHOCTH;
BOCTIMTHIBATh YBAXHUTEILHOE OTHOIICHNE K MHEHHUIO IPYTOTO IMPU 00CYKICHNUH MPOOJIEM €CTECTBEHHOHAYTHOTO COACPKAHMUS;
pa3BHBaTh KOHCTPYKTUBHOE MBIIUICHHS TIPU pa3pab0TKe HHINBHUYyaTbHBIX UM COBMECTHBIX ITPOEKTOB;
BOCIIUTHIBATH B YUAIIUXCS YyBCTBO OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOETO TPY/A.

1.3. Conep:xanue nporpaMmmbl

YyeOHublii mjian

Ne Hassanue pasnena, KonnuecTtBo wacos

n/m TEMBI Bcero \ Teopus \ ITpakTuka




1 | Pazgen 1. Mup ¢u3uku BOKpyr Hac 2 2 1
2 Pasnen 2. U3 gero Bce coctonut? 8 3 5
3 Pazgen 3. MexaHuka- OCHOBa ABWIKEHUS U 10 4 6
B3aNMMOICHCTBHS TEII
4 Paznen 4. TennoBsie hanTazun 8 3 5
5 Paznen 5. Boinbl Oonblve U MaJleHbKHAE 6 2 4
6 | Pazmen 6. 3araaka 3Byka 6 4 2
7 Paznen 7. Komiku, UCKpBI U1 MOJTHUU 4-6 2 2
8 Paznen 8. DnekTpuuecTBo B HAIlIEM JJOME 8 3 5
9 Paznen 9. [loueMy MarHut ecTb MarHuT? 4 2 2
10 | Pazgen 10. BomHb B 3dupe 6 4 2
11 | Pazgen 11. CBet MOH, 3epKajblie, CKaXH. .. 6 2 3
12 | Paznen 12. ®usuka U HaAy4YHO-TEXHUYCCKHIA 2 1 1
nporpecc
13 | Pasmen 13. Utorosoe 3ausTie 2 0 2
Hroro: 70 32 40

CoaepixaHue NporpaMmmsbl

Paznen 1. Mup ¢usuku Bokpyr Hac (3 4)
Teopua. Jlexuus. Ponb sMmnupudeckux (Gpu3nyeckux 3aKOHOB U (PyHIaMEHTaIbHBIX (PU3NYECKUX OTKPHITHHA B Pa3BUTHU TEXHUKH.

Ilpakmuxka. «Mo3rooii mtypm». [loaroroBka goxmnanos, pedeparos.

3HaHI/lﬂ, YMEHUA U HABBIKH. Ha6mo/:[eHHe M OITMCAHUC PA3JIMYHBIX BUAOB MEXAaHUYCCKOT'O ABUKCHUS. I/I3MepeHI/Ie (1)I/ISI/ILI€CKI/IX BCJIMYMH: BpEMCHH, pac-
CTOsAHUSA, CKOPOCTH. HpOBC)ICHI/IC MPOCTHIX OIIBITOB U SKCIICPUMCHTAJIBHBIX HUCCIeIOBAHUH 10 BBISIBIICHUIO 3aBUCUMOCTEH IIyTHU OT BpCMCHU IIPHU PABHOMCPHOM
1 PaBHOYCKOPCHHOM JABUKCHUMU. HpaKTqucxoe MMPUMCHCHUC (I)I/ISI/I‘-ICCKI/IX 3HAHUM 171 BBISABICHUS 3aBUCUMOCTHU TOPMO3HOTI'O ITyTU aBTOMOOMIISA OT €T0
CKOpPOCTH.

Pa3znen 2. U3 vero Bce coctout? (8 4)
Teopusa. Cemunap. Ox, yx 3TH MoJiekynbl! Uto Takoe Monekyna? Omnpeenenre pa3MepoB U Macchl Mosiekyil. M3 yero cocrout monekyna? U3 aromoB. 13 yero
cocTosT aToMbl? M3 yero cocrost aneMeHTapHbie yacTuipl? M3 kBapkoB. 13 yero coctosT kBapku?



Otkyna Bc€ B3smoch? bonbiioit B3peis. Otamnel bonbiioro Bapeia. OOpa3zoBanue 3jeMEHTAPHBIX YaCTHII, BEIIECTBA.

3emuis, BoJia, BO3/IyX U OroHb. TBEpAOe cocTosiHue BeniecTBa. Kpucrtamibl. Ctpoenue kpuctaiioB. Pazmepsl kpuctamwioB. CoiicTBa kpucTaiuioB. [Ipumenenue
KpuctamioB. AmMopdnsie Tena. XKunkoe cocrosinue Bemectsa. [loBepxHocTHoe HaTshkenue. CooctBenHas Gpopma sxuakoctu. besgonnstit Ookan. Boga B
peuiere. MbuibHble My3bIpy. XKyk-muiaByHen. Bonomepku. Kanusispel. ['a3oo00pa3zHoe coctosiHue BeniectBa. CBolicTBa ra3oB. IHBEpCHOHHBIN ciief] caMOoJIETa.
Cyna na Bo3aymHo# noayuke. [lnazma. Yro Takoe mazma? Xomnoanas miasma. ['opsiuas mnazma. [Ipumenenue mina3mbl. CBEpXIJIOTHOE COCTOSIHUE BEIIECTBA.
Uro Takoe CBEpXIJIOTHOE cocTOsiHUE BellecTBa? Kak monyynTs cBepXIIOTHOE COCTOsIHUE BemiecTBa? CBOWMCTBA CBEPXILIOTHOTO COCTOSIHUS BEIIECTBA.

Ilpakmuka. DxcniepuMeHTanbHas padora. Beipansanue kpucraiuio. HaGmoneHrne cBOMCTB KpUCTAIIOB UCIAHICKOTO 1InaTa u TypmainuHa. Habnronenue
MOBEPXHOCTHOT'O HATSDKEHHS U KaWJUIAPHBIX sBIeHUNA. HaOmroneHre cBeueHuss HEOHOBOM JaMITbl M U(POBBIX MHIUKATOPOB.

Pa3nen 3. MexaHuKa - 0OCHOBa IBH:KeHHUsI 1 B3aumoeiicTBust Teu (10 v)

Teopus. Jlexuus. Mexannueckoe aBmxenue. ['padpuueckoe npeacrasinenue Apmkenns. Co3gaHne MaTepualioB ¢ 3aJlaHHBIMM CBOMCTBaMu. /[BuxkeHue Tena
1OJ1 IeHCTBHEM HECKOJIBKHUX CHII. J[BH)KEHUE CHCTEMBbI CBS3aHHBIX Tell.

3akoH COXpaHCHHA KOJIUYCCTBA ABHIKCHUSA U COBPEMCHHAA TCXHHUKA.

OCHOBHBIE 3aKOHBI T'MAPOCTAaTHKH - 3aKOHBI [lackans u Apxumena. laBienne xunkocreil. 'mapocratnuecknii napajgokc. [InaBanue ten. Y cTron4uBoCTh
kopa0:eil. [Ipounocts monBoAHBIX J0J0K. [logbeMHas cuna Kpbliia camosera. BozayxonnaBanue.

Craruka. PaBHoBecue Tena moja JEMCTBHEM HECKOJNbKUX cuil. Paznoxenue cuit. O0mue ycnoBusi paBHoBecHs. CBsi3u. Peakuusi cBsi3u. PaBHOBecue Tena,
HMMEIONIETO OCh BpaleHus. PaBHoBecue Ten. Bunbl paBHoBecus. YcroiunBocTh Tei. LlenTp mace. [Ipocteie Mexanu3msl. KIIJ[ mpocThix MEXaHU3MOB.
[IpumeHeHue cTaTuku B OBITY U TEXHUKE.

Ilpakmuxa. DxcnepuMeHTaIbHbIE pa00Thl. PU3NUECKUE MPUHIUITBI TEXHUKHU B Gu3uke. HabmoaeHne ynpyrux u miacTudeckux aepopmannii. 3aBUCUMOCTh
IIPOYHOCTHU OT opMbl Tena. Habaronenue u onucanre B3auMOoIeHCTBHS Tel, epelaur AABICHHS AKUIAKOCTSIMU U Ta3aMu, IJIaBaHUs Tell, MEXaHUYECKHX
KoJIeOaHUN U BOJIH; OOBSICHEHUE STHX SBJICHUI Ha OCHOBE 3aKOHOB AMHaMUKU HbroTOHA.

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

BrrsicHenne ycnoBuii miiaBaHus Tenl. M3MepeHHWe MaBi€HUs pa3HbIX KUAKOCTEW. PemieHue 3agad Ha BBIUMCICHHE apXUMENOBOM cuiibl. M3yuenue
KHU3HECSITEIbHOCTU BETTMKUX (PU3UKOB.

Paznen 4. TennoBble pantazuu (8 u)
Teopusa. Temneparypa. I3mepenne temmieparypsl. TemnepaTypHsie mkansl: Peomiopa, @apenreiita, Llenbcus, KenbBuna. TepMoMeTpbl: ) KHUAKOCTHBIE,
ra3oBble, OUMeTaNInYecKue, dJaeKTpuueckue. TemmnepaTypa B KocMoOcCe.



Hcrounuku Temna. Bunael rermonepenaun. Hecropaemas 6ymara. Bymasknast kactproiist. AroMUHHAEBas (posbra st XpaHeHHUs UM, X OJI0HMIBHUK
«oxyaxnaaeT» koMHaTy. UépHble opMbl a5 nuporos. Uyrynsele ckoBopoaku. Kak octyauts kode. [Ton cHexubM onednoM. Urny. [lepemernBaeM Bo3ayx
(xoHBekuus). Orypumk B mapHUKe (mapHUKOBBIN 3 dekT). AnunabaTueckue mpouecchl. XoxaeHue no oruro. Oaexaa 1ETYMKOB U KOCMOHABTOB. Onexaa
MapCOIpPOXOILEB.

TemnoBoe pacuipeHue TBEPABIX, KUAKUX U ra3000pa3HbIX Tell. Pacuipenne TBEPABIX TE U ero MpuMeHeHHne. Pacimpenne ®KuIKOCTel U ero IpuMeHEeHHUE.
Pacmmpenue ra3oB u €ro npuMeHeHue.

Tenno pa6otaert. [llap I"'epona. [Tapossie mamunsl (Hetokomen, CeBepu, [lomsynos, Yarr). [1apoBoii aBTomo0miie HeroTona. CamoBap Ha kosiécax. [lapoBos.
[Tapoxox. [Burarenu BHyTpeHHETO cropanus. Mctopus aBToMoOuMIIs.

Ilpakmuxka. TBopueckast Mactepckasi. Habmoenue siBinenuii rerutonepenayn. HabGnroneHue TeIioBoro pacimpeHns TBEPIABIX, KHUJIKAX U Ta3000pa3HbIX Tell.
N3yuenue ycTpoiicTBa mapoBoil MalllMHbl, TApPOBOM TYpPOUHBI U IBUTATENSI BHYTPEHHETO cropanus. I3rotoBieHne Moaenei TerIOBbIX IBUTAaTElNeH.

Paznen 5. BoJinbl 6osbinne u MajieHbKHe (6 1)

Teopusa. Jlexuus. Mexannueckue konebanus. Mexannueckue BoJHbI. Turbl BosiH. OOpa3zoBanue BoiH. CBolcTBa BoJH. Peructparus BosH. Ceiicmorpadpl.
Topnano. Cmepu B OyThUIKE MUHEpaIbHOM BoJbl. bapamiku. Bonubl-rurantsl. [Ipunussl 1 oTiuBbL. DOKYCHI ¢ KOJIEYKaMU AbIMA.

Ilpakmuka. DxcnepuMeHT. MoenInpoBaHne NONEPEYHBIX U IPOAOIbHBIX MEXAHUUECKUX BOJH. MI3roToBI€HNE TeHepaTopa AIMOBBIX KOJIELL.
Paznen 6. 3araaka 3Byka (6 u)
Teopus. «Mo3roBoi IITypmM». 3BYKOBBIE BOJIHBL. [ poMKOCTB 3ByKa. BeicoTa ToHa.

Hcrounuku 3Byka. JXKXyxxkxaHue muensl 1 MUcKk koMapa. Yem noroT ntunbl? Yem crpexoueT Ky3Heuuk? Yro takoe ménor? XKypuamuit pydeid. Hlymsimue
BozoIpoBoAHbIE TPYObI. [Touemy cHer ckpunut noa Horamu? IHouemy men ckpunut? Cxpunut ckpunka. Cmbryok. Ilorommit 0okan. [loromue nposoga. CBUCT
ry6amu. [loromuii mecok. PeBymue nronsl. bapabannslii Tenerpad.

Pacnipoctpanenue 3Byka. Kak pacnpoctpansiercst 38yk? PacnipocTpaneHue 3Byka B TBEPABIX TENAX, KUJIKOCTAX U ra3ax. MBaH-11apeBUY U MapTU3aHbL. YXOM K
3emiie. BepéBounsiii Tenedon (cuenars !). 3Byku Ha Jlyne. Tuiina mocje cHeromnasa.

[Tpuémunku 3Byka. Yxo. Kak mbl cnbiminM? berxoBeH. 3adem yenoBeky aBa yxa? MukpodoH.

OTtpakenue 3ByKa. 9x0. MHOTOKpaTHOE 3X0. 3BYKOBBIE 3epKaia. 3BYK B TeaTpaibHOM 3aje. ['anepes meénoroB. MocT sxa. Pymop. Meradon. AxkycTtuka
nomenieHus. Ilenue B Bannou koMHare. Illym Mopst B pakoBUHE.

3ByKkoBO# pe3oHaHc. Du3mKa My3bIKaTbHBIX HHCTPYMEHTOB. TeMOp 3Byka. dusnka u My3bika. [louemy pa3Hbie My3bIKaJIbHBIE HHCTPYMEHTHI 3By4ar MO-
paznomy? TemOp rosoca u renuii. ['onoc pa3dbuBaer 6okainbl. 3arafky 3By4Jaiiero Metamia (koiokona). TaiiHa oprana.



3anucsk 3Byka. ®onorpad. 'pammodon. [Taredon. 3Byk B knHo. MarautodoH. Komnakt-auck. COOCTBEHHBIH roJIOC B 3aITUCH.

Wudpassyk u ynbrpa3Byk. Uto takoe nHppa3Byk. CriocoOsl ero noxyuenus. [leiictBue nadppa3Byka Ha )KUBbIE OPraHU3Mbl. YX0 Meay3bl. [Touemy
IIPABOCJIaBHbIE M MHAMMCKHUE XpaMbl, KATOJIMYECKHUE KOCTENBI, ATOHCKHUE Iaro/ibl UMEIOT 00JbIINe pa3Mepsbl. 3arajki 60IbIINX HHCTPYMEHTOB — OpraHa, 1apb-
KOJIOKOJIA. .. IH(pa3Byk — TeHb LMBUIIM3ALINY.

UTto Takoe yJIbTpa3ByK U CIIOCOOBI €ro mojydeHus. [[eficTBus yinbTpa3Byka Ha )KuBbIe opraHu3mbl. Jleryuune mpimu. Jlenbuusl. CTUpagbHas MalinHa
Jleonapno na Bunum. Ili€nkanse 6uya.

Ilpakmuxa. BeictaBka. M3yueHue ycTpoiicTBa M MPUHLIMIA J€HCTBUS UCTOYHUKOB U MPUEMHUKOB 3ByKa — TPOMKOTOBOPUTEIIA, TeledoHa, MUKpodoHa U T.1.
W3rorosneHue u UCIbITaHHE BEPEBOYHOTO TenedoHa.

Paznen 7. Komku, uckpbl 1 MoJnuu (4 1)

Teopusa. Ctynus. Dnextpusanus Tei. B3auMmoaelcTBIe 3IEKTPUUECKUX 3apsiioB. DIEKTPOCTaTHUECKas JIEBUTALUS. DICKTPOIETHI. DIIEKTPUUECKHIE PHIOBI.
ATMOC(epHOE 3IEKTPUUECTBO. SIPKUil CBET U CTpPAIIHbIN TPoXO0T (MOJHUSA U rpoM). Tunel monHuid. [llapoBas monHusa. MoiaHreoTBoa. CKOJIBKO CTOUT MOJHUS?
KoponHnslii pazpsa. Orau cBatoro Jmibma.

Hpakmuka. HpaKTI/I‘IeCKaH pa60Ta. Ha6J'IIO)IeHI/IC QJICKTPHU3allhU TCII. Ha6J'IIO)IeHI/IC BSaHMOﬂeﬁCTBHH QJICKTPHUUCCKUX 3aPAT0B. 3aHUMAaTENbHBIC OIBITHI 110
QJICKTPOCTATHKCE.

Pa3znen 8. DnekTpuyecTBo B HamieM jome (8 )

Teopus. becena. Yto Takoe aniekTpudeckuil Tok? McTouHMKHN 2iieKTprudeckoro Toka. [IpoBogHuky anekrpudeckoro Toka. ConpoTHUBIEHHE TPOBOAHUKOB.
Hamnpsixenue, cuna Toka n ux uzMmepenue. IIpocreime 31eKTpu4ecKue Hemnu.

TennoBoe neiicTBUe SJICKTPHUYICCKOI'O TOKA. 9J'IeKTpI/ILICCKaSI JJaMIia. 3HeKTpI/I‘{eCKI/II>'I YTIOT. 9HeKTqueCKHﬁ MnassJIbHUK. 9HeKTqueCKHﬁ YallHUK.

Ilpaxkmuka. DxcnepuMeHT. 3aHUMAaTENIbHBIE OIBITHI C 3JIeKTpruuecTBOM. COOpKa MPOCTEHIINX 3IEKTPUUECKUX Lienel. M3yueHue ycTpoiicTBa U npakTHYecKue
paboThI 10 COOPKE IIAEKTPUUECKOTO MMaTPOHa ISl JIAMIIbI, BUJIKH, PO3ETKH, BBIKIIFOYATENS, TPEJOXPAHUTES.

Pemienue 3aga4 — Ka4eCTBEHHBIX U paC‘{éTHHX.

Paznen 9. [Touemy maruut ectb Maruut? (4 4)
Teopusa. Ctynus. MarauTtHoe nose. MarautHsle TuHuM. [ToctostHHbIe MarHuThl. CKOJIBKO MOJIFOCOB Y MarHuTa? MojKeT Jin ObITh MarHuT ¢ OJJHUM IOJIfocoM? ¢
Tpems nomocamu? MarnutHas nesutanus. [ pod Maromera. DnekTpoMarHuTHOE mapeHue. MarHuTHbIN BeuHblil qurarens. [lonspHoe cusHue.

DNEeKTPOMarHuThL. JIEKTPO3BOHOK. TenedoH. DIeKTpPOMarHUuTHOE perte.
JlelicTBuE MarHUTHOTO MOJIA Ha TOK. DiiekTpomMoTop. [Teutecoc. CtupanbHast MammHa. XoJI0IuIbHUK. DeH.
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Ilpakmuxa. TBopueckas mactepckasi. OnbITbl ¢ MarHuTamMu. ONBITH ¢ AnekTpoMarautamu. COopKa v ucIbITaHue deKTpoasurareis. [Ipouszsoaum
NEKTPUYECKYIO SHEPTUIo. Pemenue 3a1ad — KaueCTBEHHBIX U PACUETHBIX.

Pasznen 10. Bosnbl B 3¢pupe (6 4)
Teopus. becena. Uto takoe paguoBonHbl? N3o00perenue paano A.C. [TomoBeiM. Pagno — 310 ouens npocto! Pannosemanue. Paguonpuémuunk. TeneBunenne —
ato Toxe npocto! Tenesemanue. Tenepuzop. CrnyrHukoBas cBsi3b. CotoBast cBsizb. COTOBBIN TeIehOH.

Ilpaxmuka. MonenupoBaHue siBlicHUH. V3ydeHHne paclipoCTpaHEeHUS U MPUEMa DIIEKTPOMArHUTHBIX BOJIH.PerieHne 3a1a4 — Ka4eCTBEHHBIX U PACUETHBIX.
Paznen 11. CBet moii, 3epkaJiblie, CKaxKM... (5 1)

Teopusa. TBopueckasa mactepckasi. Uto takoe cBet? McTtounuku cera. lIpsimonuueiinoe pacnpoctpanenue ceeta. Cerissuku. Onruueckas Ablpouka. Amuk ¢
IBIPOYKOH (Kamepa-o0ckypa). Tenn u momyrenu. Tenessle mopTpersl. CoHeUHbIE U TyHHBIE 3aT™MeHus. Jlyun Byanel. OnTryeckue Winio3nu.

Otpaxenue cera. [IposiBneHne oTpakeHus CBeTa B IPUPOJIE U IPUMEHEHHE B HayKe, TeXHUKE U B ObITy. Komraubu ria3a B TeMHoTe. PaccesiHHOe U
3epKajbHOE OTpaxkeHue cBera. [limockoe 3epkaino. [Iarukparnas ¢pororpadus. XKussie moprpersl. OTpakarenu Ha Benocuneae (karadoTsl). YTOJIKOBbIC
orpaxarenu. Jlyan cmeptu (Apxumen). Kanelinockon. JIBopis! muto3uii u mupaxkeit. Uenosek-neBuanmka. [lanka-neBuaumka. Chepuueckue 3epkana.
Komuara cmexa. Teatp KpuBbIX 3epKall.

IIpenomiienue csera. [Ipenomienne ceeta B TBEPABIX TelaX, KUAKOCTAX U razax. [Ipoxoxkaenue ceera yepes cTekno. «CiiomaHHas» J10xkkKa. JIyan ceera B
3eMHoM atMocdepe. Jloxuble Conmnia. Mupaxu! @ara Moprana.

Ontuyeckue npubopsl. 3axxurarenbHoe cTekio. JIunzel. M300paxenus B nmuH3ax. a3 — ontuyeckuit mpudop. JanbHO30pKOCTh U OJIM30PYKOCTb. 3peHue
OJTHUM TJ1a30M, ABYMsI [J1a3aMu, TpeMs Ia3amH ... J[Ba KoH1a, 1Ba konbLa ... (Oukn). ['uruena 3penus. ['naza 6parbeB Hammx MeHbIINX. CBETOMHCS.
®otoanmnapat. {anpHoBuaenue. bunoxiu. [lon3opueie TpyOsl. Teneckonsl: pedekTopsl U pedpakTopsl. XKuakuil Teneckor.

Pasnoxxenue (nucnepcust) cBeta. Pagyra. Kaxapiii OXOTHUK KellaeT 3HaTh, rae cuauT ¢a3aH. [louemy kpacHbli TuiaTok KpacHoro 1sera? L{sera ten. [louemy
Hebo royooe? IlepmamyTpoBrie obnaka. CepeOpuctsie obsaka. Onexaa o6enas, ofaexaa y€pHas. ... [[BeTHbie cTékmbiku. Kak y3HaIOT, U3 4ero COCTOAT
3B&31b1? [[BeToMy3bika Ha nuckoteke. Cumdonnueckas mooma «IIpomereitn» CxpsiOuHa.

WudpakpacHsle, yabTpaduoIeTOBbIE U PEHTI€HOBCKHE JIyuu. M3 4ero cocTout conHeunblil cBet? MHdpakpacHble 1yun 1 ux cBoiicTBa. Temnosble yuu. Jyun
xonoxaa. Kak moxHo BuzeTs B TeMHoTe? Kak BBl ynipasisere TeneBuzopom? YibTpaduoneToBble TyYH U UX cBOHCTBa. CBeTO3aIUTHBIE OUYKH. UTO Takoe
3arap? PeHTreHoBCckHe Tydn. TauHCTBEHHBIE X-ITy4H.

Ilpakmuxka. Ilpaktudeckas pabota. JlemaeM coHeuHbIe Yyachl. M3yueHne oTpakeHHsl CBeTa OT IUIOCKUX U cepuieckux 3epkai. M3rorosnenue kaineijockona.
N3yuenne nmpeaoMiIeHus CBETa C IOMOIIBIO MJIOCKOMAapalIeIbHON TNIACTUHKH, IPU3MBI U JInH3. [IpakTrueckue 3a0aBbl co cBeToM. M3roroBnenue moaenei
teneckonos I'.I'anves u M.Herotona. I[lonyuyenue panyru.
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Pemenne 3a1a4 — KAQUECTBECHHBIX U paC‘IéTHBIX.

Paznen 12. ®du3nka U HAY4YHO-TeXHUYECKHI mporpecc (24)
Teopua. becena. Camble COBpeMEHHbIE TEXHUYECKHE HJIeU. Pa3uHble TEXHUYECKHE YCTPOUCTBA.

Ilpakmuxa. Kpyrnsiii cron. [Togroroska mokiaaoB, cooOmeHuii u pedepaToB 0 pa3BUTHH TeXHUKHU B Poccuu. HayuyHo-TeXHHUECKUI IpOrpece U JuHaMuKa
Hrrotona. O rugpocTaTuke B COBpEeMEHHOM TeXHUKE. J[aBlieHHe BRICOKOE U HU3KOE. ABTOMAThI 3aMEHSIOT YEJIOBEKA.

Paznen 13. UtoroBoe 3anstue (2 1)
Ilpakmuxa: Haydno-nipaktiueckast KOH(EpEHIHs. 3aluTa IPOEKTOB.

1.4. IInanupyemMble pe3yabTaThl
Peanuzanus obueobpazoBarenbHOl o0miepa3BuBatolieil nporpammbsl «OKpyKaroLUMi MUP Yepe3 Mpu3My (PU3HKI» CIOCOOCTBYET pa3BUTHIO JTMYHOCTH

pe6eHKa, CIIOCOOHOTO K TBOPYECKOMY CAMOBBIPAXKCHUIO, PA3BUTUC MOTUBAIIUU JIMYHOCTU K ITO3HAHUIO U TBOPYCCTBY, KaK OCHOBBI Pa3BHUTHUA 06pa3OBaT€JIBHI>IX
3aIIpOCOB U HOTpC6HOCTeI>'I I[eTeﬁ MMOCPCACTBOM IMPUMCHCHHA 3aKOHOB (I)I/ISI/IKI/I JJIA pCIICHUS ITPAKTHYCCKUX 3aJ1ay.

VkazaHnaas LECJIb JOCTUTACTCA ITYTEM OBJIAACHUSA O6yanOIIII/IMI/IC$I TEXHOJIOTHCH IIPOCKTUPOBAHMS B 3aBUCUMOCTH OT IIOCTABJICHHBIX 3a1a4.:

Ooyuarwwue:

paccMOTpPETh OCHOBHBIE (DM3MUECKUE SIBICHUS C TOUYKH 3PEHHS TPUMEHEHHUS K UCTIOIb30BAaHHUIO B COBPEMEHHOM TEXHUKE, a TakxkKe OoJiee ryO0oKoro
YCBOEHUS U TIOHUMAHUS MPOIECCOB MPOUCXOASIINX MPU TPOU3BOACTBEHHBIX MPOIIECCAX U UCIOJIB3YEMbBIX TTPU TEXHUYECKUX MPHUEMaXx;
03HAaKOMHTb C OCHOBHBIMU ITPUHIIUIIAMU MEXAHUKU;
pa3BUBATh YMEHHUSI IPOBOJAUTH HAOIIOICHUS, ITTAHUPOBATH U BBIOIHATH YKCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIIH;

MPUMEHSTD OJIYICHHBIC 3HAHUS JIJIS1 O0BSICHEHUS pa3HOOOPa3HbIX (PHU3NUYECKUX SBIICHUN U CBOMCTB BEILIECTB;

Ha MPAKTUKE UCIIOJIb30BaTh (M3UYECKUE 3HAHUS.

Pazeuearowque:

pa3BUBAThH MMO3HABATEIBHBIE HHTEPECH], HHTEIUIEKTYaIbHbIE M TBOPUECKHE CITIOCOOHOCTH B TIpOIlecce MPUOOPETEHUs 3HAHUN U YMEHUH C
MCIOJIb30BaHUEM PA3IMYHBIX HCTOUHUKOB HH(OPMAIIUU U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

Pa3BUTh YMEHUS TBOPUYECKH MOAXOAUTH K PELICHUIO 3a1a4H;

Pa3BUTh YMEHUS JIOBECTH PEIICHHE 3a/1a4u 0 pabOoTaromel MoIemu;

Pa3BUTh YMEHUS U3JIaraTb MBICIU B YETKOH JIOTUYECKOM MOCIEA0BATEIbHOCTH, OTCTAUBATh CBOIO TOUKY 3PEHUS, aHAIM3UPOBATh CUTYalIUIO U
CaMOCTOSATEIILHO HAXOJIUTh OTBETHI HA BOTIPOCHI ITyTEM JIOTHYECKUX PACCYKICHU;

PaCIIUPSITH KPYTO30p yUAIIUXCH.

Bocnumuiearowue:
BOCIIMTHIBATh YOCKIEHHOCTh B BOZMOKHOCTH ITO3HAHUS 3aKOHOB MPUPOJIBL;
BOCITUTHIBATh HEOOXOIUMOCTh COTPYTHUUECTBA B MPOIECCE COBMECTHOTO BHITIOJIHEHHS 3a/1a4;

12



dbopMUpOBaTH OOIIECTBEHHYIO AKTHBHOCTH JINYHOCTH;

BOCIIUTBIBATH YBAXKUTEIILHOE OTHOIICHUE K MHEHUIO JAPYTOro MPH 00CYXICHUHU IPOOIeM €CTECTBEHHOHAYYHOTO CO/ICPIKaHUS;
pa3BHBAaTh KOHCTPYKTUBHOE MBIIIUICHUS IPU pa3paboTKe HHIUBUIYaTbHBIX UM COBMECTHBIX IIPOCKTOB;

BOCIIUTHIBATH B YYAIIUXCSI YyBCTBO OTBETCTBEHHOCTH 32 PE3YyJIbTAaThl CBOETO TPY/a.
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2. KoMniekce OpraHu3anMOHHO-NeIarorui4ecknx yCJI0BHi peain3aluu A0NOJTHUTEIbHOI 00111e00pa3oBaTe/ibHON 001epa3BHBaOLIei
NPOrpaMMmblI

Kanennapno-TeMaaneckoe IJIAHUPOBaHHUE

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 pu3uku 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 | KaOMHET 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 2.3.3HakoMcTBO Cc Teopuel bBompmioro | kabuner 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 razoB U KaOMHeT TBOpYecKas pabora

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

12 MpaKTHKa 3.1. MexaHH4YeCKOE JIBIIKCHUE. KaOUHET 3aueTHas paboTa, BEICHUE
['padudeckoe onvicaHue TBUKECHUS JTHEBHUKA JOCTUKEHUN

yUalmxcs

13 MpaKTHKa 3.2. JIBwkeHHe 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
VYcroitunocTs Ten. Lentp macc. [Ipocteie JOCTUKEHHUM ydaIuXxcst
mexanu3mbl. KITJI mpocThIXx MeXaHU3MOB.

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

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

18 MpaKTHKa 3.7. BeisicHeHWE YCIIOBUH TUTABAHHSI TEIl. KaOMHET 3a4eT, BeJIeHNe JTHEBHUKA
M3mepeHue naBieHUs pa3HBIX JKUAKOCTEH. JTOCTHKEHHUH ydaluxcs
Pemenue 3a1a4 Ha BbIYUCIICHHE
apXUMEJIOBOU CHJIBI.

19 TEeopHUs 3.8. 3aK0oH coXpaHEeHUs KOJINYECTBA KaOUHET 3ayeTHas paboTa
JBUKEHHS U COBPEMEHHAs TEXHHKA.

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

15




25 IIpaKTHKa 4.4. HabGmrofeHue TEIUIOBOTO PACHIMPEHMs | KaOWHET TBOpYecKas pabora
TBEPJBIX, KHUJIKHUX U Ta3000pa3HbIX TeEll.

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 BOJBI. bapamiku. BoiHb-
ruradthl. [IpuamBbI U OTIINBEI

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

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

36 TeopHus 6.1. 3BykoBble BonHBL. PacnpocTpaHeHue | kaOWHeET TBOpYecKas pabora
3ByKa. [I[puéMHMKH 3ByKa.

37 TeopHus 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. M3y4yeHne ycTpoiicTBa W MpPHUHITUIIA KaOMHeT TBOpYecKas pabora
JEHCTBUST WCTOYHUKOB ¥  MPHEMHUKOB
3ByKa — TPOMKOTIOBOpUTENs, TeedoHa,
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. MHppa3Byk | kabuHer TBOpUECKasi paboTra
— T€Hb UUBUIA3ALIUY.

42 Teopus 7.1. DnexTpusanus Ten. Bzaumoneiicteue | kaOuHeT TBOpUecKas paboTta
AIIEKTPUUYECKUX 3apsI0B.

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

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? | KaOWHET 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 MpOCTEHIIINX ITEKTPUUECKUX 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  COOpPKE  DBJIEKTPUYECKOTO
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 paboTra
npuéMa 3IeKTPOMArHUTHBIX BOJIH.

60 Teopus 1 10.3. Pagno — 3To oyeHs mpocTo! 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 coHEUYHbIE YaChI. KaOMHEeT BBICTAaBKa

66 MpaKTHKa 1 11.3. UzyueHwe OTpakeHHsT CBeTa OT | KAOMHET TBOpUecKas paboTta
IUIOCKUX U Ccpepudeckux  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 MPOEKTOB

72 MpaKTHKa 1 13.2. HayuHo-mipakTHyeckasi KOHQEpEHIHs. | aKTOBBIH 3all 3aIuTa MPOEKTOB

18




2.2. Yca0BHS peajiM3alii NPOrpaMMbl

MarepnanbHO-TeXHHYeCKOe o0ecnedeHne MporpaMmbl

3aHATUS OyAyT MPOBOAMTHCSA B y4eOHOM KaOMHETE; B ITOMELICHUH HAXOAATCS KJIAcCHas JO0CKA, CTOJBl U CTYNbs IS ydallluxcs U MeAarora,
mKa(bl U CTEIJIAKU JUIS XPAaHEHUS TUAAKTUYECKUX MOCOOMH M Yy4eOHBIX MaTepHajoB; 00OpYIOBaHME, HEOOXOIUMOE JUIsl TpOBeIeHHs 3aHATHI. B
KaOMHEeTe ecTh TEXHUUECKUE CPeJICTBA 00yueHUs (KOMIBIOTEp, MPUHTEP, MYJIbTUMEIHA-IIPOCKTOP).

[lepeuenp marepuanoB, HEOOXOAWMBIX ISl 3aHATHH: (U3NYECKHE TPUOOPHI - TEPMOMETP, MEH3ypKa, JIMHEHKa. Tena pa3sHOH (GOopMBl H
pa3mepoB; Bechl; HAOOp Tupb; HAOOp Ted M3 Pa3HbIX BELIECTB; IIALIKU; TUHAMOMETp; MPOCTHIE MEXAHU3MBbI- pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb;
pas3JInYHbIe KUAKOCTH- BOJA, CIIMPT, MACJIO MOJACOJHEYHOE B MPOOMPKAX HA MOJICTABKE; BEILECTBA C PA3JIMYHOM TEIUIONPOBOJHOCTbIO-OyMara, Bara,
OuHT, Apam, XJom4aroOyMakHas TKaHb, METAJUIMYECKHE Tela,; Habop KpUCTAJUIOB; Tella, MMEIOIINE PasHbI BeC, MIJUITMMETpOBas Oymara; BelepKo
Apxumerna, OTIIMBHOM cocys, TUHAMOMETp, COCYZ C BOAOM; GapoMeTp, IIIpPHIL, MUIETKA; ONTUYECKUH JUCK, HA0Op 3€pKajl, CTEKJISHHbIC IIACTUHBI;
ONTHYECKHEe TPUOOpBI-PoTOanmapar, MUKPOCKOII, TEIECKON, MBUIbHBIC ITy3bIPH; BO3AYIIHBIC MIAPUKH, TKAHW- LIENK, XJIOMYaTOOyMa)kHas TKaHb,
HIepCTh, MEX; Tella, CAeNaHHble U3 300HUTA, CTEKIIA, METaJlIa; 3JEKTPOPOpHAs MaIlIMHA; CYITAaHYUKH Ha MOJCTABKAX; HICTOUHUKHU TOKA- TEPMO3JIEMEHT,
(OTORIIEMEHT, TaJIbBAHUYECKUHN 3JIEMEHT, aKKyMYJISTOP; 3JEMEHTHI 3JIEKTPUUYECKOM LEenu- JaMIo4yKa Ha IOJCTaBKe, JIEKTPUUYECKUN 3BOHOK, KIIOY,
COEMHHUTENIbHBIE POBOA; HA0OP MAarHUTOB Pa3HOM (POPMBI; MOJIENb IIEKTPUUECKOTO ABUraTeNsl; HA00p «PalnoTeXHUK»; CUIIOMEp, CEKYHIOMED.

Ha 3anstusx ucnosnbs3yercs: yaeOHbINH KOMIUIEKT Ha Kak10ro oOydJaromerocs (TeTpaib, pydka, Kapanjani, (hiomMacTepsl).

Komnbrotepaas npezentanuu «CtpoeHue BemecTBay «TemnoBble aBIeHUs», «MexaHndecKre BOJIHBI», «3BYKOBbIE BOJIHBD), «DJIEKTPUUECKHE
ABJICHUN», «DJIEKTpUUYECKUN TOK», «MarHuTHble siBIeHUs», «PannoBonHbl», «CBEeT B mpupoae», «Du3uka U HaydHO- TEXHUYECKHM IMporpeccy.
BUACO(GMIBMBI U aHUMAIIMOHHBIE POJIHKH. DPparMeHThl U3 MYyJIbTUMEIUNHHBIX SHIUKIONEIUH 10 pu3nke. 3aHUMATEIbHBIE ONBITHI.

bmanku ¢ KPpUTCPUAMU OLICHUBAHHUA ITPOCKTOB YUAIUXCA.

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

[ToxBeneHne UTOTOB IO pe3yIbTaTaM OCBOCHUS MaTepraia JaHHOW MPOrpaMMbl MOXKET OBITh B (DOpPME 3aIIUThI TPOEKTOB BO BpeMs TPOBEICHUS
UTOTOBBIX 3aHATHI. B mporiecce mpocmoTpa paboT MpOMCXOAUT OOCYKIEHHE OPUTHMHAIBLHOCTU 3aMbICIIA U €r0 BOIUIOUICHHS aBTOPOM.
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2.4.

B KOHIIC I'0JIa TOTOBUTCA HAYYHO- UCCIICA0BATCIIbCKAasA KOH(bepeHI_II/IH, B KOTOpOfI Y4aCTBYIOT BCC yUalIUCCA, IPCACTABJIAOT CBOU ITPOCKTLI.

@DopMBbI IOJIBEICHUS UTOTOB PeaTU3allii JOIIOJHUTEIBHON 0011Ie00pa3oBaTebHON 00IIepa3BUBAIOIICH TPOTPAMMBI:

NPOOYKMuUsHbvle popmbvl: AUCKYCCUU, KPYTIIbIE CTOJIbI; CEMUHAPBI, IPAKTHUECKHE PA0OTHI, BBICTABKH, Y4eOHO-HCCIIEI0BATEIbCKUE KOHPEPEHIIUU U T.

A.;

OOKyMeHmaJZbele d)Oprl OTPAXKAIOT OOCTHIKCHUSA KAXKIOI0 y4Jallerocsa, K HUM OTHOCATCA: THCBHUKH IIOCTI/DKCHI/If/’I ydJalmuxcsd, KapTbl OCHKHU
PE3YJIbTATOB OCBOCHHUA IMPOrpaMmMbl, THCBHUKHU IICAAIrOTrHIYCCKHUX H3.6JIIOI[€HI/H>'I, HOpT(bOJII/IO yqamuxcs.

OueHo4YHbIe MaTEePUAJIBI

I[J'IH OLCHKH JIMYHBIX I[OCTI/I)KGHI/Iﬁ yqaluuxcs UCIOJIb3YHOTCA

o s wn e

~N o

TecTsl mo Temam «MexaHnyeckoe IBuKeHne», «JlaBinenuey, «CBeToBbIe IBICHUN», «BUIbI TEIUIONIEpeauny», « IIEKTPUUCCKUEC IBICHUS.
Kpurepuu onieHMBaHus IPOEKTA.

Kpoccropas! «IlnoTHOCTS BemecTBay, «BriTankuBaromas cuiay, «ATMocdepHoe nasienuey, «[Ipocteie Mexanusmely, «MCTOYHUKH TOKaY,
«ITocTosTHHBIE MATHUTEIY.

Chnucok Jimreparypbl

Jlureparypa 1l yuuTeJas

AnTtunus N.I'. DxciepuMeHTanbHble 3a1a41 1o pusnke B 6-7 kinaccax. - M.: [IpocBemenue, 2014 r.-127 c.

baynos M.U. becenst o ¢pusuke.Y.1.-M.: [Ipocsemenne, 1984.-207 c.

Bypos B.A. ®poHTanbHBIE YKCTIEpUMEHTANBHBIE 3a1aHus 110 (husuke 8 kimacca. - M.: [Ipocsemenwne, 2015 r.-64 c.

Bytbipcknii I'.A., Caypos FO.A. DkcnepumenTanbhblie 3a1auu o ¢pusuke 10-11 knacce. - M.: IIpocsemienue, 2000 r.,-102c.

EnoxoBuu A.C. CipaBouHHK 110 (pu3nke u TexHuke; Yueo. [locodue ans yganmxces. — 5-e uz ., nepepad. u gon.-M.: [Ipocsemenue, 2016 r. —
224 c.; ui.

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

WBannukwii [.P. Mup rnazamu onodmsuka - M.: [lexaroruka, 2010 r.

Wnbyenxo B.P. [lepexpectku ¢puzuku, xumuu, 6uonoruu - M.: Ilpocsenienne, 2014 r.
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10.
11.
12.

No gk ownE

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

Huzamor .M. 3agaun 1o Gpusnke ¢ TEXHUYECKUM coepKanueM: uist 7-9 ki1. o0meoopazosat. Yupexaenuii- M.: [Ipocsemenue 2001 r.
@. [Torypu Pactenus — rennanbHble HHAKEHephl Ipupoabl- M.: [Iporpecc, 2010 .

PesnukoB 3.M. [Ipuknagnas ¢pusuka: Yueb. mocodue yist yaammxcs mo GaxyabTaTuB. Kypey. -M.: [Ipocsemenue, 1989. -239 c. ui.

Jlureparypa 1Jisl y4auuxcsi

AnekceeBa M.H. ®usuka — toubiM - M.: [Ipocsemenue, 2012 1.

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

Kuwra s yrenus no ¢pusuke. YueOHnoe nocodbue ans yyammuxcs /-8 kiaacco. CocraBurens: Kupumiosa U.I'. - M.: [Ipocsemenue, 2010 r.
[ToxpoBckwuit C.®. Habmromaii u ucciienyii cam.- M.: [lpocsemmenne, 2014 ro.

PeokenkoB A.Il. @usnka. Yenosek. Okpyskatommas cpena. Kaura s ygammxcs 7 knacca- 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 CTATHAX I10 (1)I/ISI/IK€.
http://information-technology.ru/sci-pop-articles/23-physics/267-slovar-terminov-ispolzuemykh-v-statyakh-po-fizike

JononuurenpHas 00pa3oBateiibHasi 00IIepa3BUBAOIIas IPOrpaMMa €CTECTBEHHO-HAyUYHON HAIIPaBICHHOCTH « DKCIIEpUMEHTAIbHAs (U3HKa»
https://xn--jlahfl.xn--plai/library/dopolnitelnaya obrazovatelnaya obsherazvivayushaya pro 115921.html
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