CornacoBaHo Y IBepiKIamo: A/ '
3aMecTUTENb AUPEKTOPA 110 BOCTIUTATENLHOH JIMpEeKTOP IIKOJIBI | _\_@g _i-g}AP.M.COJIﬂFHHa
pabore MbOY «Hapmonckas COILL» Beenieno B neiicTBHE:

) 1 oy
(bﬂ/"“% T.I'.Caiipyraunona IMpukaz Ne  135-O._ ot 31.08.2024 r.
31.08.2024 roma. : P

JIOTIOJTHUTEJILHA S OBLLIEOBPA3OBATEJIEHA S| IPOTPAMMA ECTECTBEHHO-HA YUHOMHATIPABJIEHHOCTHUIIO ®W3UKE
«POBOTOTEXHUKA»
(M3obperarens) 7- 9 kmacc
yuutens ¢pusuku byceipeBoii
I".P. MyHUIIUIaIbHOTO OOIKETHOTO
0011e00pa30BaTEILHOTOYUPEK ACHUS

«HapmoHckas cpenHsisi o01eoopazoBaTenpHas mKoiIay JIaumeBCcKkoro MyHUIIUTIATBHOTO
parioHa

PecniyOnuku Tarapcran
Bo3spact o6yuatomuxcs: 11-17 ner
Cpok  peanusanuu:

lrox



1.1 HMosicHUTEIbHAA 3aNMUCKA

Hanpasnennoctb
o0OpazoBaHus

(mpocub)

[Iporpamma kpyxka «OkpyKalommii MHp uepe3 npusMy (U3MKH» pa3paboTaHa il YYCHUKOB,
HAUMHAIOIIUX U3ydeHue Kypca pu3uku — /-9 kimaccoB. OCOOEHHOCTbIO pabOThl KPY)KKa ABISETCS B OCHOBHOM
NOJATOTOBKA yYalluXcs K BOCIPHATHIO M OCMBICICHUIO (PH3UYECKUX MPOIECCOB, M3YYAaeMBIX B CTapIIMX
KJIaccax, IIPAKTUYECKOr0 IPUMEHEHMSI 3HAaHUH, UX CBSI3U C HAYKOW M TeXHUKOH. Ha 3aHATHAX YYEHMKHU JOJKHBI
yOequThCs B TOM, YTO NPAKTUYECKH BCE SIBJICHMS, OKPY)KAIOLIME HAC U HEMOCPEIACTBEHHBIMU YYaCTHUKAMU
HEKOTOPBIX M3 HUX, MOTYT SIBUThCSI CAMH YYEHUKH, OOBSCHAIOTCS C TOUKH 3peHHs (PU3MKH, OCHOBBIBAIOTCS Ha
¢u3ndeckux 3akoHax. Mcnonp3oBanue (pU3MUECKHX 3aKOHOMEPHOCTEH W SIBJICHUN NMPOHHU3BIBAET BCE CTOPOHBI
4eJI0BEYECKOH J1esTeNbHOCTH. Y OCHOBOM MPOM3BO/ICTBA U COBEPILIEHCTBOBAHMS ObITa CIYXAT B UUCIIE IPYIHX
¢daxTopoB (huzHUecKHe 3HAHUSL, YTO (PHU3HKa HY)KHA JTFOAIM MHOTHX TPpOoQeccuii.

Hamnpasnennocts
IIPOrpamMMBl

(mpoduib)

C€CTCCTBCHHOHAYUYHas




AKTYaJbHOCTb POTPAMMBbI

AKTyalTbHOCTh TPOTPaMMBl 3aKJIIOYAeTCs B TOM, YTO HAOJIOJCHME KaK METOJ| HCCIEIOBaHUS IaeT
BO3MOXKHOCTbh M3YUUTh JIMIIb BHEUIHUE NPU3HAKHU ABJICHUN U npeaMeToB. bonee riy0okue 3HaHUS MOTYT OBITh
[IOJIyYEHBl C IMOMOIIBI0 3KCIEPUMEHTAIBHOIO M TEOPETUYECKOIO HMCCIEIOBAHUS, B OCHOBE KOTOPBIX JIEKHUT
MOJICJIUPOBAHKE SIBJICHHS, U3MEPEHNE TEX WM UHBIX BEJIMYMH, ONUCHIBAIOLINE CYIIHOCTh SBJICHUN WM CBOMCTB
IIPEIMETOB.

B 0601t obsactu AedaTenbHOCTH, Oy/ib TO HayKa WM TEXHHKA, KOCMOHABTHKA WJIM MEUIIMHA, YEJIOBEKY
Y4aCcTO MPHUXOIUTCS CTAIKHBATHCA C HEOOXOIUMOCTBIO M3MEPATh Ty WIM HHYIO BEIUYHMHY — TEMIIepaTrypy
BO3/lyXa WJIM BBICOTY I'OpbI, 00ObEM Tejla WJIM BO3PACT apXeOoJOrMYECKMX HaXOJOK U Tak jainee. M3mepenus
MOYKHO BBINIOJIHUTH CIIEIUAIBHO Ui ATOTO MPEJAHA3HAYEHHBIMU MPUOOPaMU MM MHCTPYMEHTAMHU HIIM BMECTO
HEMOCPEACTBEHHOIO OIpPEJCIICHUs] HHTEPECYIOLIeH BEJIMYMHBI HU3MEpPATh Jpyrue, a HYKHYIO BEIUYHHY
BBIYHCIIATH 1O (popmyiie.

CraTp uccnesoBaTeIsIMH Ha OCTPOBE 3KCIIEPUMEHTA Ui peOCHKA MO3BOJIMUT HE TOJIBKO OKYHYThCS B MU
UCCJIEIOBATENS], HO 3aCTaBUT OTKPBITh KHUTY JUIsl TOTO YTOOBI €lIe pa3 y3HaThb O CYTH M3Y4aeMOIO SIBJICHUS,
HOHATHS.

[lonmanas, B HeCTaHAApTHYIO CHUTyallMi0 pPEOEHOK HAYMHAET PACKPHIBATh CBOM CKPBITHIE 3aJaTKU
UCCIIeIoBaTeNsl, KOTOpble ObUIM B MajoM BO3pacTe, KOIJa 3a/JaBajoCh MHOI'O BOIPOCOB «KAK?» U «II0YEMY?».
[Ipy mnpoBeneHUM DSKCIEPUMEHTA WIM OIbITA, PEOCHOK IIOJYy4YaeT OIBIT TBOPYECKOW JAEATEIbHOCTH MU
SMOLMOHAJIbHO-IIEHHOCTHBIX OTHOLIEHWH, a ¢ HUM U '"TOTOBBIX" 3HAaHUI M ONBITA A OCYILECTBIICHUS
U3BECTHBIX CIIOCOOOB JIEATENBHOCTH.

Kpyxok o ¢pusuke "Okpyskarouuii Mup uepe3 npusMy QU3MKu" mo3BOJIIET OpraHU30BaTh MPOEKTHYIO U




HCCIIEIOBATENBCKYIO IESTEIBHOCTH YYaIIUXCsl, pa3padOTKy TEMAaTUKH Y4eOHBIX MPOEKTOB M HCCIEIOBAaHUN 1O
Kypcy (GU3HMKH, OCBOCHHME OKCIEPUMEHTAJIBHOTO METOJa HAy4YHOrO IIO3HAHUS, pPa3BUTHE TBOPUYECKUX
CIIOCOOHOCTEH.

Kypc «Oxpyxaromuii Mup uepe3 Opu3My (GU3HKH» MOATAIKHBACT YYCHHKA K CaMOCTOSTEILHOMY
MBIIUJICHHUKD, JIOTUKE H paI_II/IOHaJIBHOCTI/I B paCCY)KIIeHI/ISIX, pa3BI/ITI/IIO q)aHTa3I/II/I, a TaKXeE YMeHI/IIO
aHAJU3UPOBATh HAOIIOAAEMYIO0 CHUTYAIMIO U MPUXOJUThH K MIPABHIBHOMY PEIICHUIO, YMCHHIO BUAETh BaKHOE U
JcJIaThb HpaBI/IHBHBIe BBIBO/IBI.

ConepkaHre Kypca IMO3BOJISET YYCHHKY JIFOOOTO YpPOBHS IMOATOTOBKH aKTHMBHO BKIIIOYATHCSA B ydeOHO-
HO3HaBaTeJIBHBIﬁ Hpouecc U MaKCHUMAJIBHO HpOSIBI/ITB CBOH BO3MOXHOCTH U CHOC06HOCTI/I.

Hosusna nporpaMmsl

HoBu3Ha nporpaMMel COCTOUT B TOM, YTO HalOJt0JeHUE (PU3MUECKUX SBICHUN U AEMOHCTPALMOHHBIX OIBITOB
npejiaraeT oObsCHEHUE SBJICHUI Ha OCHOBE OOBIICHHBIX IPEICTaBICHUN U MPUOOPETEHHBIX paHEe 3HAHUM,
OCBOCHHE TEXHOJIOTUH HAOMI0JAaTeNbHbIX HCCIEIOBaHMN, CO3[jaHHe MOTHMBALMHU. B mporpamme JOMOJHEHO U
pacmupeHo coziepKaHue LIKOJIBHOTO Kypca bu3nKH.
VY4eOHble SKCIIepUMEHTANIbHBIE 331aHUs CPOPMYIUPOBAHBI B BUJI€ OTKPBITHIX UCCIIEOBATEIBCKUX 3314 C
BO3MO>KHOCTBIO BBIOOpA pa3IMYHbIX BapUAaHTOB peann3aluy. BollolHeHne TakuxX y4eOHbIX UCCIeI0BaHUN
IpearoaraeT MNpeaABapuTeNbHOE IUIAHUPOBAHNE YKCIIEPUMEHTA, PACCMOTPEHUE HECKOJIBKUX BapUaHTOB U
BBIOOp ONTHMAIBHOTO.
3aHATHUSA 1O JAHHOM ITpOrpamMMe CTPOSITCS Tak, 4YTO MCCIIEOBATEIbCKUE METOAbI O0YUEHHs COYETAIOTCS KaK ¢
IpyNnoBoi paboToON Haja MPaKTUYECKUM HCCIEIOBaHUEM M KOMIBIOTEPHON MOJENbIO SIBIEHUS, TaK U C
WHAUBUYAIIbHOM paboToi BO BpeMs O(OpMIIEHHUs pe3yabTaToOB, MPE3EHTALMH U OOCYXKICHUS pe3yJbTaToB C
yunTeneM. BakHOW cOCTaBIsONMIEH Kypca sIBISETCS MPEACTaBICHHE 00yJarolMMUCs CBOed paboThl B popme
HEeOOJIBIIIOro JIOKJIa/a ¢ HEOOXOAMMBIM KOJIMYECTBOM HWILIIOCTpAlMi, PUCYHKOB, rpadukoB, nuarpamm. llpu
3TOM Jipyrue oOydaronuecss MOr'yT OILIEHMBATh, KaKk €ro, Tak U CBOM ypOBEeHb 3HaHUA. B pe3ynbTaTe B yueOHOM
KOJUIEKTHUBE C y4acCTHEM yuuTelst popMHUpyeTCsi KOHCTPYKTUBHBIN M 3HAUUMBIN IpyNIOBON CTaHAAPT “‘yueOHOTrOo
pesyibTaTta’.

[Tegaroruueckas
11e7IECO00Pa3HOCTh

JlanHas mporpaMMa no3BoJIsET

— pa3BUTbH BOOOpaxkeHHe, GaHTa3UI0, MBIIIJICHHE;

— 00y4HUTb OCHOBaM KOHCTPYUPOBAHUS, MOJIETTUPOBAHUS U yIIPABJICHMUS,

— 3aKpenuTh BIpabOTaHHBIE 00111e yUeOHbIE YMEHUS U HAaBBIKY;

— Hay4YUTh KOMMYHHUKAaTHBHOMY B3aUMOJICIICTBHIO NP BBIIIOJIHEHUH B IPYIIIE IPOEKTOB (B TOM YHCIIE U
CETEBBIX);

— OpHEHTUPOBATh Ha OCO3HAHHBIN BBIOOP Mpodeccuu B OyyLIeM.

OtauuuTenbHbIE 0COOCHHOCTH

B xome  pa3paboTku  mporpaMMbl  ObUTH  TPOAHAIM3HPOBAHBI ~ MaT€pUAIbl  JOMOJHUTEIHHBIX
00111e00pa30BaTeNbHBIX O0IIEPAa3BUBAIOIINX MMPOTPAMM 10 (HU3HKE, OYOTMKOBAHHBIE B METOIMYECKOM
JIUTEeparype, mocoOusX Ui MearoroB, cetu MIHTepHeT.




OTnuuuTenbHble  OCOOCHHOCTH JIaHHOW  JIOTIOJIHUTENBHONH  00IIeoOpazoBaTeNbHON  0OIIepa3BUBAOIICH
MpOrpaMMbl OT YK€ CYIIECTBYIOIIUX B ATOM O0JIACTH 3aKIIIOYAIOTCS B TOM, YTO HMCIOJB3YHOTCS WHTEPECHBIC
3aJlaHusl, KOTOPhIE MOKHO IMPOBECTH CAMOCTOSITEIBHO, UCIIONB3Ys MPOCTerIHe (GPU3MIecKre IpUuOOpHI.
Cnenuduka mnpeanosaraeMoil AesITeIbHOCTH JeTell OoOyCIIOBJIEHa WX BO3PACTHBIMH OCOOCHHOCTSIMHU.
[IpakTHdeckue 3aHITHS MO MPOTPAMME CBS3aHBI C WCIOJB30BAHUEM BBIUMCIHTEIHHOW TEXHHUKH Ha YPOBHE
nonn3oBarenei 11K.
B ctpykrypy nporpammsl BXxoasaT 13 oOpa3oBarenbHbBIX 0JOKOB, BKIIOYAIOUINX U3YYEHUE TCOPHH, IPOBEICHHE
MPAaKTUYECKMX M OKCIEPUMEHTAIBHBIX pPabOT, co3gaHue TPoeKToB. Bce oOpaszoBarenbHble OJIOKH
MPEeyCMATPUBAIOT HE TOJBKO YCBOCHUE TEOPETHUYECKUX 3HAHUM, HO W (POPMHUPOBAHUE NEATEIHLHOCTHO -
MPaKTUYECKOro ombITa. [IpakTH4ecKne 3a/laHus CIIOCOOCTBYIOT Pa3BUTHIO Y JETEH TBOPUYECKHX CIIOCOOHOCTEH,
YMEHHIO CO3/1aBaTh MOJCIH (PU3HUSCKUX SBICHUIA.

Hns toro urobbl monBectu ywammxcs 13-15 ner, kK OCBOEHHIO (PHU3MYECKUX SBICHUH, Mpeiiaraercs
MIPOEKTHO-UCCIIEAOBATEIBCKUN METOI.
[Ipennaraemast mporpamMma SIBJISICTCS UCCIICIOBATEILCKOM.

Anpecat mporpaMMbl [Iporpamma aapecoBana naetsaMm (moapoctkam) ot 13 no 15 ner.
Obvem um  cpok  ocBoeHus | 1 roao0yuenus — 70 gaca (36 Hemesb 10 2 9 B HEJCITIO)
MIPOrpaMMBbI

YpoBeHb OCBOCHUSA CrapToBbIit

DOpMBI U pEXKUM Ounas, rpymnmnosas, coctaB rpymnisl — 10-12 yenosex.

3aHATUS BKIIOYAIOT B ce0sl OpraHU3allMOHHYIO, TEOPETHUECKYI0 M INpPaKTHUeCKylo yacTh. OpraHu3allMOHHAs
yacTh 00OECIeUrBaeT HaJM4HUe BCEX HEOOXOIMMBIX JUIsl paboThl MaTepuanoB U wunoctpanuil. Teopernueckas
YacTh 3aHATHH INpu paboTe SBISETCS MAKCUMAJIbHO KOMIIAKTHOW M BKJIIOYAeT B ce0s HEoOXOAUMYIO
uHpopmMalvio 0 TemMe M mpeaMmere 3HaHMA. [IpakTHdeckass 4yacTh NPEANOJAraeT BbINOJHEHHE 3aJaHUS
WHAMBUYalIbHO, B Tpymme. [Ipeanonaraercss oAroToBKa OTYETOB JIETHbMH O BBIMOJIHEHUHU PaOOTHI, €€ aHalu3 U
caMOaHaJIN3, NPEJCTaBICHUE B BHUJAE INPE3CHTALMM, JOKJIaAa, IPOEKTa. YYacTHE B pealn3aldH IPOrpamMMbl
IpeJycMaTpuBaeT BeIE€HUE JETbMHU JHEBHUKOB YCIIEHIHOCTH OOYyYaroIuXcs, KyAa 3alMChIBAIOTCS TeMaTHKa
3aHSTHUS, COJEPKAHUE U BHIMOJTHEHHE PabOThI, €€ aHaAIN3.

@®opMbl OpraHu3alMM JESATEIBHOCTH Y4YalllUXCs Ha 3aHATUU: WHAMBUAYalbHas, TpymnmoBas, pabora IO
MTOATPYTIIIIAM.

1.2. Ileab 1 3a1a4M POrpaMMBbI

Heab: pa3BuTHE TMUYHOCTH PeOEHKA, CIOCOOHOTO K TBOPUYECKOMY CAaMOBBIPAKEHUIO, PA3BUTHE MOTHUBAIIUU JTUYHOCTH K MO3HAHHUIO U TBOPYECTBY, KaK
OCHOBBI Pa3BUTHS 00pa30BaTEIbHBIX 3aIIPOCOB U MOTPEOHOCTEN AeTel MOCPEICTBOM MPUMEHEHHS 3aKOHOB (DM3UKH JIJIsl PEIICHUS TPAKTHUECKUX 3a/1ad.



VkazanHas LECJIb JOCTUTACTCS ITYTEM OBJIA/ICHUSA O6y‘-IaIOH_[I/IMCSI TEXHOJIOTHEH MPOCKTUPOBAHUSA B 3aBUCUMOCTH OT MOCTaBJICHHOMN 3aJa4i.

JlanHasi mporpamma pemiaer CiaeaAyolne 3a1aum:

1. Ooyuarowue:

paccMOTPETL OCHOBHEIC (1)I/I3I/IIICCKI/IC SABJICHUS C TOYKU 3pCHUA IPUMCHCHUS K UCII0JIB30BaHUIO B COBpeMeHHOI;'I TCXHHUKE, a TAKKE boiee I‘J'I}’6OKOFO
YCBOCHUS U ITIOHUMAHUA IPOUCCCOB, MPOHUCXOAAIIHNX ITPH ITPOU3BOACTBCHHBIX IMPOLECCAX U UCITOJIB3YCMbIX IIPU TCXHUYCCKUX IIPpHUEMAX;

O03HAKOMMWTH C OCHOBHBIMU IPUHLIMIIAMHU MEXaHUKH;

pa3BUBaTh YMEHUS IPOBOANUTH HAOIIOAE€HUS, IUTAHUPOBATh U BBIIIOJIHATH SKCIIEPUMEHTHI;

BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIEIIH;

MPUMEHSTH MOTyYE€HHBIC 3HAHUS I 00BICHEHNS pa3HO00pa3HbIX (PU3NYECKUX SIBIICHUH U CBOMCTB BELIECTB;
Ha TPaKTHUKE UCII0JIb30BATh (GU3NUYECKUE 3HAHUS.

2. Pazeusarowue:

pa3BUBaTh [103HABATEIIbHBIE HHTEPECHI, MHTEIUIEKTYaIbHbIE M TBOPUECKHE CIIOCOOHOCTHU B IIPOLIECCE MPUOOPETEHNS 3HAHUN U YMEHUH C
HCI0JIb30BAaHUEM PA3IMYHbIX HCTOUHUKOB MHPOPMAIIMU U COBPEMEHHBIX NH(OPMALIMOHHBIX TEXHOJIOTUH;

pa3BUThb YMEHUSI TBOPUYECKHU MOJAXOANUTH K PELICHUIO 3a/1a4H;

pa3BUTh YMEHMUSI JOBECTU PELICHHE 3a]]a4H 10 paboTaroIeii MOIENH;

pa3BUTh YMEHMUsI U3JIaraTh MbICIIU B YETKOW JIOTMYECKOM MOCIE10BaTEIbHOCTH, OTCTAUBATh CBOIO TOUKY 3PEHHUS, aHAIU3UPOBATh CUTYAIUIO U
CaMOCTOSITEJIbHO HAXOAUTh OTBETHI HA BOIIPOCHI ITyTEM JIOTUYECKUX PACCYXKIACHUI;

pacIIupsATh KPyro3op y4Jammxcs.

3. Bocnumuisarougue:

BOCITUTBIBATh YOSKIEHHOCTh B BO3MOXKHOCTH ITO3HAHUS 3aKOHOB IPUPO/IBI;

BOCIUTHIBATh HEOOXOAMMOCTb COTPYTHHUUECTBA B IIPOLIECCE COBMECTHOI'O BBITIOJIHEHUS 3a/1a4;

(dopMupOBaTH OOIIECTBEHHYIO aKTUBHOCTh JIMYHOCTH;

BOCIMTHIBATh YBAXKUTEIbHOE OTHOIIEHUE K MHEHHUIO IPYroro Ipy 00CYX ACHUH POOIEM ECTECTBEHHOHAYYHOTO COJIEPKaHuUs;
pa3BUBAaTh KOHCTPYKTHBHOE MBIIIUICHUS IPU pa3pabOTKe NHIUBUIYATbHBIX UM COBMECTHBIX IPOEKTOB;

BOCIHUTHIBATH B YUallIUXCsl YyBCTBO OTBETCTBEHHOCTH 32 PE3YJIbTAaThl CBOETO TPY/a.

1.3. Conep:xanue nporpaMmmbl

Y4eOHBIN MJIaH

No Hasganue paznena, KonnuecTtBO yacos

n/n TEMBI Bcero ‘ Teopus ] ITpakTuka




1 | Pazgen 1. Mup ¢dhuzuku BOKpyT HAC 2 2 1
2 Pasnen 2. U3 gero Bce cocrout? 8 3 5
3 Pasnen 3. MexaHuka- OCHOBa JBWXKEHUSA U 10 4 6
B3aMMOJIEHCTBHS TEI
4 Paznen 4. TennoBele hanTazuu 8 3 5
5 Pasznen 5. BonHb! O0sblle 1 MaJIEHBKHAE 6 2 4
6 | Paszmen 6. 3aranka 3Byka 6 4 2
7 Paznen 7. Komiku, UCKPBI U MOJTHUHU 4-6 2 2
8 | Pa3zmen 8. DnexkTpuuecTBO B HaIIEM JOMeE 8 3 5
9 Paznen 9. [louemy Maruut ecte MarHut? 4 2 2
10 | Pazgen 10. BonHs B adupe 6 4 2
11 | Pa3gen 11. CBer MOH, 3epKaiblie, CKaXH. .. 6 2 3
12 | Pazgen 12. ®usuka U HAYIHO-TCXHUICCKUH 2 1 1
mporpecc
13 | Pasnexn 13. UtoroBoe 3ansarue 2 0 2
Hroro: 70 32 40

Coaeprxanue nporpaMmbl

Paznen 1. Mup ¢usuku Bokpyr Hac (3 1)
Teopua. Jlexuus. Ponb sMnupuueckux GU3NYECKUX 3aKOHOB U (PyHIaMEHTATIbHBIX (PU3NYECKUX OTKPBITUN B pa3BUTUU TEXHUKHU.

Ilpaxmuxka. «Mo3roBoii mtypm». Iloaroroska qokianos, pedeparos.

3H3HI/IH, YMEHHUuA 1 HABBIKH. Ha6J'IIOIleHI/IC " OITMCAHUC PA3JIMYHBIX BUAOB MCXAaHUYCCKOT'O ABHUIKCHUS. I/I3MCpCHI/IC (I)I/IBI/I‘-ICCKI/IX BCJIMYNH: BpECMCHH, pac-
CTOsAHUSA, CKOPOCTH. HpOBC)ICHI/IC MPOCTHIX OIIBITOB U SKCIICPUMCHTAJIBHBIX HCCJIeIOBAHUM 110 BHIABJICHUIO 3aBUCHMOCTEMH IMyTHU OT BpCMCHU IIPU PABHOMCPHOM
1 PaBHOYCKOPCHHOM JABUKCHUMU. HpaKTI/I‘-ICCKOe MMPUMCHCHUC (I)I/ISI/I‘-ICCKI/IX 3HAHUM 171 BBISBICHUS 3aBUCUMOCTHU TOPMO3HOTIO ITyTU aBTOMOOMIISA OT €T0
CKOpPOCTH.

Paznen 2. U3 yero Bce cocront? (8 )
Teopus. Cemunap. Ox, yx 3T MoJiekyJbl! Uto Takoe Mosiekyna? OnpeneneHue pa3MepoB U Macchl MoJiekyil. M3 yero coctout mosnekyna? M3 aromos. U3 vero

cocToaT aTroMbl? M3 dero cocrosr 9JICMCHTAPHELIC qaCTI/ILU:I? 3 KBAapKOB. W3 gero cocTost KBapKI/I?



Otkyna Bc€ B3sutoch? bombinoit B3peie. Otamnbl bonbmoro Bapeisa. O6pazoBaHue 21eMEHTapHBIX YaCTHII, BEIIECTBA.

3emiisi, BoJIa, BO3AYX U OTOHB. TBEpAOE cocTosiHue BemecTBa. Kpucramibl. Ctpoenue kpuctamios. Pasmepsl kpucramio. CBoiicTBa kpuctamios. [Ipumenenue
KpuctaiioB. AMopdubie Tena. XKuakoe cocrosiuue Beniecta. [loBepxnoctHoe Hatsbkenue. CodctBenHast hopma sxunkoctd. bezgonnsiit 6okan. Bona B
pemiere. MputbHBIC y3bIpH. JKyk-tutaByHen. Bogomepku. Kammsipel. ['a3oo0pa3Hoe coctosinue BemectBa. CBoiCTBa ra30B. IHBEpCHOHHBIN cliel cCaMOJIETa.
Cyna na Bo3aymHo# noayiike. [lnazma. Yro Takoe miiazma? XonoaHas miazMma. ['opsiuas miasma. [pumenenue miazMel. CBEpXIUIOTHOE COCTOSTHHUE BEIIECTBA.
UYto Takoe CBEPXIUIOTHOE COCTOsIHUE BellecTBa? Kak MoMyunuTh CBEPXILJIOTHOE cocTOsiHUE BelecTBa? CBONCTBA CBEPXINIOTHOI'O COCTOSIHUS BEILIECTBA.

Ilpakmuka. DxcriepuMeHTanbHas pabota. BeipamuBanue kpucramioB. HabmoneHrne cBOMCTB KpUCTAIIOB UCIAHACKOTO 1INaTa U Typmanuna. Habmonenue
MMOBEPXHOCTHOTO HATSHKEHUS M KAMWJUISIPHBIX siBIIeHUH. HaOnroieHne cBedeHrss HEOHOBOM JIaMITbI U IU(DPOBBIX MHAUKATOPOB.

Pa3nen 3. MexaHuKka - 0CHOBA IBUKeHHUsI U B3aumoaeiictBus Te (10 1)

Teopus. Jlexuus. Mexanuueckoe qBuxeHue. ['padpuueckoe npencrapienue qpuxenus. Co3naHue MaTepualioB C 33JaHHBIMU CBOMCTBaMU. J[BIbKEHUE Tela
10J1 IEHCTBHEM HECKOJIBbKHMX CHJI. J[BUKEHUE CHUCTEMBbI CBSI3aHHBIX TEll.

3aKkoH COXpPAaHCHUS KOJINMYCCTBA IBUKCHUA U COBPECMCHHAA TCXHUKA.

OcHOBHBIE 3aKOHBI THAPOCTATUKH - 3aKOHBI [1ackans u Apxumena. JlaBnenne xuakocteit. ['mapocratuueckuit napaaokc. [lnapanue ten. Y cToldmBoCTh
kopab:eii. [Ipounocts monBoAHBIX JOM0K. [TogbeMHas cuia Kpeiia camoiniera. Bo3ayxoriaBaHue.

Craruka. PaBHOoBecue Tema moj ACCTBHEM HECKOJBKUX cuil. Paznoxenue cun. OOuue ycinoBusi paBHoBecus. Ces3u. Peakmus cBsi3u. PaBHoBecue Tena,
HMMEIOIIET0 OCh BpauieHusa. PaBHoBecue ten. Buabl paBHoBecus. Y ctoitunBocTh Teil. LienTp macc. [IpocTteie Mmexanusmbl. KIT/] mpocThIX MEXaHM3MOB.
[IpumeHeHne CTaTUKH B OBITY MU TEXHHKE.

Ilpakmuxa. DxcnepuMeHTaIbHbIE pa0oThl. PU3NUECKUE PUHIMITBI TEXHUKU B Gu3uke. HabmoaeHne ynpyrux u miactTuueckux aedopmaruil. 3aBUCUMOCTh
IIPOYHOCTHU OT opMbl Tena. Habronenue u onucanue B3auMoJIeHCTBUSA Tell, Tepelaun AaBJICHUS KHUJIKOCTSIMHU U ra3aMHU, IJIaBaHUs TeJ, MEXaH UYeCKUX
KoJIeOaHU U BOJIH; OOBSICHEHHE ITHX SBJICHUI Ha OCHOBE 3aKOHOB JMHAMHUKH HbloToHA.

PaBHOBecue Tena, uMmeromero ock BpamieHus. Onpenenenne nentpa macc. Onpenenenue KIIJ[ mpocTeIX MeXaHU3MOB.

Brisacuenue YCJIOBI/Iﬁ IJ1aBaHus TCII. I/I3MepCHI/IC JAaBJICHUS Pa3HbIX JKMIKOCTel. Pellienne 3agay Ha BBIYHCIICHHE apXHMeZLOBOﬁ CHIJIBI. HSy‘-ICHHC
KU3HCACATCIBHOCTHU BEIIMKHUX CI)I/ISI/IKOB.

Pa3znen 4. TemioBbie pantazun (8 u)
Teopus. Temneparypa. 3mepenue temnepatypsl. TemnepaTypHsle mkansl: Peomropa, @apenreiita, Llenscns, Kenpuna. TepmMoMeTpbl: XKUIKOCTHBIE,
ra3oBble, OUMETAUTMYECKHE, JIeKTprUeckue. Temmeparypa B KOCMOCE.



Hcrounuku teria. Buasl temnonepenaun. Hecropaemas 6ymara. Bymasknast kactproiisi. AimroMuHUEBast (hOJIbra IIsi XpaHEHUs! MUIIN. XO0JI0IUIbHUK
«oxyaxaaer» koMHaTy. UépHble (hopMbl 171 uporos. YyryHusle ckoBopoaku. Kak octynuts kode. ITon cuexxnbiM onesutom. Uriy. [lepemennBaeM Bo3nyx
(xonBekuus). OrypuHK B MapHHUKe (MapHUKOBBIN 3(h(deKkT). AnuadaTuueckue mporecchl. XoxaeHue 1mno oru. Oxexna JETINKOB 1 KOCMOHABTOB. Onexaa
MapCOIpPOXOILEB.

TenmoBoe pacuiupeHuc TBépI[BIX, KHUIKHUX 1 1"213006paSHBIX TECII. PaCH_II/IpeHI/Ie TBépI[bIX TEJI U €ro IpUMCHCHUC. PacmnpeHI/Ie )KH,Z[KOCTGﬁ H €ro IMpUMCHCHUC.
PacmnpeHHe Ta30B U €ro IPUMCHCHHC.

Temo paboraer. lllap I'epona. [Tapossie mammnb! (HetokomeH, Cesepu, [lon3ynos, Yarr). [1apoBoit aBTomo6mins Hetotrona. CamoBap Ha konécax. [TapoBos.
[Tapoxon. JIBurarenu BHyTpeHHEro cropanus. Mictopus aBTOMOOWMIISL.

Ilpaxkmuxka. TBopueckast Mactepckas. Habmoenue siBnenuii rerutonepenayn. HabGnroneHue TeIioBoro pacimpeHns TBEPIABIX, KHUIKAX U Ta3000pa3HbIX Tell.
W3ydenne ycTpoiicTBa MapoBOM MaIllMHEI, TAPOBOU TYpOUHBI U IBUTATEIISI BHYTPEHHETO cropaHus. MI3roToBlIieHUE MOICIICH TETIJIOBBIX JIBUTATEIICH.

Paznen 5. Boanbl 6oJibine u MajieHbkue (6 1)

Teopus. Jlekuus. Mexanndeckue Konebanus. Mexanndeckue BosHbL. Turel BostH. O0pazoBanue BosiH. CBolicTBa BoH. Peructpanmst BoH. Ceiicmorpadsr.
Topuano. Cmepu B OyTbuike MUHEpalibHON Bo/bl. bapamiku. Bonusl-rurantsl. [lpunuBsl n oTiauBbl. POKYCHI € KOJIEYKAMU JIbIMA.

Ilpakmuka. JxcriepuMeHT. MoeIMpoBaHKe MONIEPEYHBIX U IIPOJOJIbHBIX MEXAHUUYECKUX BOJIH. M3roToBIeHNE TreHepaTopa AbIMOBBIX KOJIEL.
Pa3znen 6. 3araaka 3Byka (6 1)
Teopusa. «Mo3roBoii IITypM». 3BYKOBBIE BOJIHBL. ' pOMKOCTB 3ByKa. BeicoTa ToHa.

Hcrounuku 3Byka. XKXyxxkxaHue muensl 1 MUck koMapa. Yem noroT ntunbl? Yem crpexoueT Ky3Heuuk? Yro takoe ménor? XKypuamuii pydeid. Hlymsimue
BozoIpoBoAHbIe TPYObI. [Touemy cHer ckpunut noa Horamu? [Touemy men ckpunut? Ckpunut ckpunka. Cmpryok. [Toromuii 0okan. Ioromume nposona. Cuct
ry6amu. [Toromuii mecok. PeBymue aronel. bapabannsiii Tenerpad.

Pacnpoctpanenue 3Byka. Kak pacnpoctpansiercst 38yk? PacnipocTpaneHune 3ByKa B TBEPABIX TeNaX, )KUAKOCTIX U razax. MBaH-1iapeBud u napTU3aHbl. YXOM K
3emiie. BepéBounniit Tenedon (caenarts !). 3Byku Ha Jlyne. Tummnna nocne cHeromnasa.

[Tpuémuuku 3Byka. Yxo. Kak Mb1 cipimuM? betxoBeH. 3adem yenoBeky aBa yxa? MukpodoH.

OTtpaxenue 3Byka. 9X0. MHOTOKpaTHOE 3X0. 3BYKOBBIE 3epKaia. 3BYK B TearpaibHoM 3aiie. [anepes ménoroB. Moct 3xa. Pynop. MeradoHn. Akyctuka
noMemienus. [lenne B BanHo# koMHare. [llym Mopst B pakoBUHE.

3ByKoBO# pe3oHaHc. Du3nKka My3bIKaTbHBIX HHCTPYMEHTOB. TeMOp 3Byka. dusnka u My3bika. [louyemy pa3Hbie My3bIKaJIbHBIE HHCTPYMEHTHI 3By4aT MO-
paznomy? TemOp ronoca u renuii. ['omoc pazdouBaet Ookaibl. 3arafky 3ByJariero Mmetaia (konokoia). TaiiHa opraHa.



3anucek 3Byka. @onorpad. ' pammodon. [Tatedon. 3Byk B kuno. Maraurodon. Kommnakr-auck. CoOCTBEHHBIN Ir0JIOC B 3aIHUCH.

Wudpassyk u ynprpa3Byk. Uto takoe nHppa3Byk. CriocoOsl ero noiydenus. [eiictBue nadpazByka Ha KHUBbIE OpraHU3MbL. YX0 Meny3sl. [louemy
IIPaBOCJIaBHbIE M HHAMICKHUE XpaMbl, KATOJIMYECKHUE KOCTENBI, ATOHCKHUE Iaroibl UMEIOT 00JbIlNe pa3Mepsbl. 3arajJki O0IbIINX HHCTPYMEHTOB — OpraHa, 1apb-
KoJIOKOJ1a. .. H(ppa3ByK — TeHb LUBUIM3ALIUY.

Yro Takoe yIbTpa3ByK U CIIOCOOBI €ro nmoiyyeHus. JlefdcTBys yIbTpa3Byka Ha )KUBbIE OpraHu3Msl. Jleryune mbim. Jlensdunbl. CTupanbHas MalinHa
Jleonapno na Bunuu. [ll¢nkanbe Ouya.

Ilpakmuka. BeictaBka. M3ydyeHue ycTpoiicTBa U MPUHIIMIIA JEHCTBUS KICTOYHUKOB U MPUEMHUKOB 3ByKa — IPOMKOTOBOpUTEINS, Tenedona, MUKpodoHa u T.1.
W3rotoBneHue U UCTIBITAHUE BEPEBOYHOTO TeleOHA.

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

Teopusa. Ctynus. Dnextpusauus Tei. BzauMmoaelcTBie IEKTPUUECKUX 3apsiIoB. DIEKTPOCTaTHUECKas JIEBUTALMS. DIEKTPOIETHI. DIEKTPUUECKUE PHIOBI.
ATMOC(epHOE 3IEKTPUUECTBO. SIPKUil CBET U CTpPAIIHbIN TPoX0T (MOJIHUS U rpoM). Tunel monuuid. [1lapoBas monHusa. MoiaHreoTBoa. CKOJIBKO CTOUT MOJHUS?
Koponnsiii pazpsan. Orau cBsToro JibMa.

Hpakmuka. HpaKTI/I‘IeCKaH pa60Ta. Ha6J'IIO)IeHI/IC QJICKTPHU3alU TCJI. Ha6J'IIOI[eHI/Ie BBaHMOHeﬁCTBHH QJICKTPHUYCCKUX 3apPsA10B. 3aHUMAaTENbLHBIC OIBITHI ITO
QJICKTPOCTATHKE.

Pa3znen 8. DiiekTpuyecTBo B HameM gome (8 1)

Teopusa. becena. Uto takoe anekTpudeckuil Tok? McTouHuky anekrpudeckoro Toka. [IpoBogHuky anekTpudeckoro Toka. ConpoTuBiieHNE MPOBOIHUKOB.
Hanpspkenne, cuita Toka u ux n3mepenue. [Ipocreimme 3neKTpuUecKnue HEnu.

TenuioBoe IeHCTBHE EKTPUUECKOr0 TOKa. DJIEKTpruUecKast Jamia. DIEeKTPUUECKUI YTIOT. DIEKTPUUECKUN NasIbHUK. DJIEKTPUYECKUN YaliHUK.

Hpakmuka. 9KCHepI/IMCHT. 3aHMMATEILHBIC OIBITHI C SJICKTPUYICCTBOM. C6op1<a HpOCTCfIH.IPIX QJICKTPHUYICCKUX 11(S1(S)78 I/I3yquI/Ie YCTPOP’ICTBa U IIPAKTHYCCKUC
pa6OTBI o c60p1<e SJICKTPUYCCKOTO MAaTpOHAa IJIS JIaMIIbl, BUJIKH, PO3CTKH, BBIKIIFOUATCIIA, IPEIOXPAHUTCIIA.

Pemenue 3a1a4 — KaYECTBEHHBIX U PACUETHBIX.

Paznen 9. [louemy maruut ectb Maraut? (4 1)
Teopusa. Ctynus. MaruuTtHoe nose. MarautHsle TuHuM. [ToctostHHbIe MarHuThl. CKOJIBKO MOJIIOCOB Y MarHuTa? MojKeT Jin ObITh MarHuT ¢ OJTHUM IOJIfocoM? ¢
Tpems nomocamu? MarautHast nesutanus. [’ pod Maromera. DnexkTpoMarauTHoe napenre. MarHuTHbIM BeuHbli ABUrarens. [longpHoe cusiHue.

DNeKTpOMarHuThl. DNIeKTPo3BOHOK. TenedoH. DnekTpoMarHuTHOE pere.

JlelicTBME MarHUTHOTO 110JI Ha TOK. DneKkTpoMoTop. IIbmecoc. CtupanbHas MamuHa. Xoa01uibHUK. DeH.
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Ilpakmuxa. TBopueckas mactepckasi. OnbITbl ¢ MarHuTamMu. ONBITH ¢ AnekTpoMarautamu. COopKa 1 nucnbITaHue dekTpoasuraress. [Ipouzsoaum
NEKTPUYECKYIO HEPIuio.Pemenne 3a1a4 — Ka4eCTBEHHBIX U PaCYETHBIX.

Paznen 10. Bostnbl B 3¢upe (6 1)
Teopusa. becena. Uto takoe paauoBosiHbl? M300perenne paauo A.C. [TomoBeim. Pagno — 3o ouens npocro! Pagnosemanue. Pannonpuémuuk. TeneBunenue —
310 Toke mpocto! Tenerermanue. TeneBuzop. CnyTHUKOBAs CBsi3b. CoTOBas CBsi3b. COTOBBIN TEIE(OH.

Ilpakmuka. MonenupoBanue siBjeHuil. M3yuenue pacnpoctpaneHus u npruéma JIeKTPOMarHuTHBIX BoJIH.Pelienure 3a/1a4 — Ka4eCTBEHHbBIX U PACUETHBIX.

Paznen 11. CBet Moid, 3epKaiblie, CKaxu... (5 4)

Teopusa. TBopueckast mactepckasi. Uto takoe cBet? Mcrounuku cBera. [Ipsamonunelinoe pacnpoctpanenue csera. Cpernsuku. Onruyeckas Ablpoyka. Suuk ¢
JBIPOUKOH (Kkamepa-o0ckypa). Tenu u nonyrenu. TeHesble nopTpeTsl. CoHeuHble U TyHHbIE 3aTMeHus. JIyun Bynasl. Ontudeckue WLTIO3UH.

Otpaxenue cera. [IposiBneHne oTpaskeHus CBETa B MPUPOJIE U IPUMEHEHHE B HAayKe, TeXHUKE U B ObITy. Komaubu riaza B TeMHoTe. PaccesinHoe u
3epKaIbHOE OTpaxkeHue cBera. [lmockoe 3epkaino. [Iarukparnas ¢pororpadus. XKussie moprpersl. OTpaskarenu Ha Benocunieae (karadoTsl). YTOJIKOBBIE
orpaxarenu. Jlyan cmeptu (Apxumen). Kanerinockon. JIBopis! muto3mii u mupaxkeit. Uenosek-neBuanmMka. [lanka-neBuanmka. Cheprueckue 3epkania.
Komnara cmexa. Tearp KpuBbIX 3€pKall.

IIpenomiienue csera. [Ipesnomienne cBeta B TBEPABIX TellaX, KUAKOCTAX U razax. [Ipoxoxkaenue ceera yepes crekno. «CiiomaHHas» J10xkkKa. JIyuu ceera B
3eMHoM aTMocdepe. Jloxuble ConHua. Mupaxu! @ara Moprasxa.

Onrtuyeckue npubopsl. 3axurarenbHoe cTekio. JIunzel. M300paxenus B nmuH3ax. a3 — ontudeckuit mpudop. JanbHo30pKoCTh U OJIM30PYKOCTb. 3peHue
OJIHMM TJIa30M, IByMs TJIa3aMu, TpeMs TJla3ami ... J[Ba koHila, 1Ba koubia ... (Oukn). ['uruena 3penus. ['maza OpaTseB HammMx MeHbINUX. CBETOMHUCH.
®oroannapat. lansHoBuaenue. bunokiu. [Togzopueie TpyObl. Teneckonsl: pediiekTopsl U pedpakTopsl. XKuakuil Teaeckor.

Pasnoxxenue (nucnepcust) ceta. Pagyra. Kaxaplil OXOTHUK *ellaeT 3HaTh, rae cuauT ¢ga3aH. [louemy kpacHbli 1u1aTok KpacHoro 1sera? L{era tein. [louemy
Hebo royooe? IlepnamyTpoBbie o0naka. CepeOpucteie oosaka. Onexaa o6enas, ogexaa y€pHas. ... [[BeTHbie cTEKbIMKN. Kak y3HAIOT, U3 4€ro COCTOSIT
3BE3nb1? L[BeTOMYy3bIKa Ha nmuckoTeke. Cumdonndeckas modma «lIpomerein» CkpsOuHa.

WudpakpacHsle, yabTpaduoIeTOBbIE U pEHTTEHOBCKUE TyuH. 13 yero cocrout conneunslii cBet? MH(pakpacHble Tyun U Ux cBoiicTBa. TemioBsie tyun. Jlyun
xonoxa. Kak moxHo BuzeTs B TeMHOTe? Kak BBl ynpasisere TeneBuzopom? YibTpaduoneToBble TyYu U UX cBOHCTBa. CBeTO3aIUTHBIE OUKH. UTO Takoe
3arap? PeHTreHoBCcKHe Tydn. TauHCTBEHHBIE X-ITy4H.

Ilpakmuxka. Ilpaktudeckas pabota. Jlemaem coHeuHble Yyachl. M3yueHne oTpaskeHHsl CBeTa OT IJIOCKUX U ceprudeckux 3epkai. M3roroBneHue kajaeigockona.
N3yuenne nmpeaoMiIeHus CBETa C MOMOMIbIO IIJIOCKONapaJlIeIbHON TUNIACTUHKH, IIPU3MBI U JInH3. [IpakTudeckue 3a0aBbl co cBeToM. M3rotosnenue moenei
teneckonos I'.I'anvies u M.Herotona. Ilonydenue panyru.
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Pemenne 3aJa4 — Ka4Y€CTBCHHBIX U paC‘IéTHBIX.

Pa3zjnen 12. ®dusuka u HayYHO-TEXHHYECKHUIi porpecc (24)
Teopus. becena. Cambie COBpEMEHHBIC TEXHHUYECKHE HJIeH. Pa3MuHble TEXHUUECKUE YCTPOUCTBA.

Ilpaxmuxa. Kpyrasiii croin. [ToaroroBka 10Kk1aa0B, cOOOIIEHNN U pedepaToB 0 pa3BUTHU TeXHUKHU B Poccun. Hayuno-TexHUYecKHii mporpece U TnHaMHuKa
Herotona. O ruppocraTuke B COBpeMEHHON TeXHUKE. JlaBiieHnEe BBICOKOE U HU3KOE. ABTOMAThl 3aMEHSIOT YEJIOBEKA.

Paznen 13. UTorosoe 3ansiTue (2 4)
Ilpaxkmuxka: Hayano-tipaktuieckasi KoH(MepeHIus. 3aiuTa IpOeKTOB.

1.4. IInanupyemble pe3yabTaThbl
Peanuzanus obmeodpazoBarenbHOl oOepa3BuBatomield nporpammbl «OKpyKalOUIHid MUp Yepe3 MPU3My (PH3UKH» CIIOCOOCTBYET Pa3BUTHIO JTMYHOCTH

peOeHKa, ClIoCOOHOI0 K TBOPYECKOMY CaMOBBIPAYKEHHIO, PA3BUTHE MOTHBALIUU JIUYHOCTH K ITO3HAHUIO U TBOPYECTBY, KAK OCHOBBI Pa3BUTHsI 0Opa30BaTEIbHBIX
3aIlpOCOB U MOTPEOHOCTEN AETEl MOCPEACTBOM MPUMEHEHHS 3aKOHOB (DU3HMKH TSI pEIICHUS IPAKTUIECKUX 3a/1a4.

VkazaHaas LECJIb JOCTUTACTCA ITYTEM OBJIAICHUA 06y‘~IaIOIIII/IMI/IC$I TEXHOJIOTHEH IIPOCKTUPOBAHMUS B 3aBUCUMOCTH OT IIOCTABJICHHBIX 3a1a4.:

Ooyuarwwue:

paccMOTpeTh OCHOBHBIE (PU3NYECKUE SIBJICHUS C TOUKHU 3PSHUS IPUMEHEHHUS K UCIIOJIb30BAHUIO B COBPEMEHHOM TEXHHUKE, a Tak)Ke 0oJiee riy0oKoro
YCBOEHUS U TOHUMAaHUS MPOIIECCOB MPOUCXOSAUINX MTPU MPOU3BOJICTBEHHBIX MPOLECCAX U UCIOIb3YEMBIX IPU TEXHUUECKUX MTPUEMAX;
03HAaKOMHTH C OCHOBHBIMU MPUHIIUIIAMHU MEXAHUKH;
pa3BUBATh YMEHUS IPOBOAUTH HAOIIOACHUS, TNIAHUPOBATH U BBIMIOIHATH SKCTIEPUMEHTHI;

BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIIH;

MIPUMEHSTH MOJTYYSHHBIC 3HAHUS TSI OOBSICHEHUS Pa3HOOOPa3HBIX (PM3UUECKUX SIBJICHUHN U CBOICTB BEIIECTB;

Ha NMPAKTUKE UCTIOIB30BaTh (PU3NUECKHUE 3HAHMUS.

Pazeusarowue:

pa3BUBATh MMO3HABATEIbHBIE HHTEPECH], MHTEIUIEKTYaIbHbIE M TBOPUYECKHE CIIOCOOHOCTH B MIPOIECCe MPUOOPETeHUS 3HAHUN U YMEHUH C
WCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB HH(GOPMAIIMH M COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;

Pa3BUTh YMEHUS TBOPUYECKH MOAXOAUTH K PEHICHUIO 33/1a4H;

Pa3BUTh YMEHHUS JIOBECTHU PEIICHUE 33/1a4H JI0 paOOTAIOIICH MOIEINH;

Pa3BUTh YMEHUS U3JIaraTh MBICIU B YETKOM JIOTHYECKOM MOCIEA0BATEIbHOCTH, OTCTAUBATh CBOIO TOUKY 3PEHUS, aHAIIM3UPOBATh CUTYALIUIO U
CaMOCTOATENIbHO HAXOJIUTh OTBETHI HA BOMPOCHI ITyTEM JIOTHYECKUX PACCYKICHUN;

PaCIHIUPSITH KPYTO30p yUaIIUXC.

Bocnumouisarowue:
BOCIIUTHIBATh YOKAEHHOCTh B BO3MOYKHOCTH TTO3HAHUSI 3aKOHOB IPUPOJIBL;
BOCITUTHIBATh HEOOXOMMOCTh COTPYAHUYECTBA B TIPOIIECCE COBMECTHOTO BHITIOJTHEHHS 3314}
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dbopMHupOBaTh OOIIECTBEHHYIO aKTUBHOCTh JIMYHOCTH;

BOCIIMTHIBATh YBAXKUTEIHHOE OTHOIICHUE K MHEHHUIO JIPYTOro IPU OOCYXACHUH IIPOOIEM €CTECTBEHHOHAYYHOTO COJICPKAHUS;
Pa3BUBATb KOHCTPYKTUBHOC MBIIJICHUA IIPU pa3pa60TI<e HHIUWBUAYAJIbHBIX UJIA COBMCCTHBIX ITPOCKTOB,

BOCIIUTHIBATH B yYAIIUXCS YYBCTBO OTBETCTBEHHOCTH 32 PE3YJbTAaThl CBOCTO TPY/Ia.
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2. KoMIuteke opraHu3anoOHHO-TeIaroru4ecKnX yCJ0OBH peajin3anum J0NMOJHUTEIbHON 00111e00pa3oBaTe/ibHOI 001epa3BUBaloIIeii
NPOrpaMMblI

KanengapHo-remaTuueckoe nNJiaHNpPOBaHHE

JononuurtenbHas o0ieoOpa3oBaTenpHas o0mepa3BuBaomas nporpamma «3odperarens.
Cpok peanuzanuu: 1 rog.

Ne | Mecsn Yucno | Bpems dopma Komnue | Tema Mecro ®dopma
/o MIPOBE/ICHUS | 3aHATHS CTBO 3aHATHUS IPOBEICHUS KOHTPOJIS
3aHATUA 4acoB
1 JIEKITUS 1 1.1. Mup ¢u3uku BOKpyr Hac KaOWHET 3a4er
2 JIEKITUS 1 1.2.Ponp  svmmupuueckux  (pu3MyUecKux | KaOMHET 3a4er
3aKOHOB W (h)YHJIaMEHTAIBHBIX (PH3UIECKIX
OTKPBITHI B Pa3BUTUU TEXHUKHU.
3 MpaKkTHKa 1 1.3. IToaroToBka nOKIaI0B, pedepaToB Mo | KaOWHET 3a4er
TeMe «DU3NYECKUE OTKPBITUS B TEXHUKEY.
4 Teopust 1 2.1. Monekybl. Tpu  monoxeHus | KaOMHET TBOpUYECKasi paboTa
MOJIEKYIISIPHO-KHHETHIECKOM TEOpUHU
CTPOCHUS BEIECTBA.
3) MIpaKTHKa 1 2.2. BelpanmBaHue KpUCTAIUIOB. KaOuHeT TBOpUecKas paboTa
6 Teopus 1 2.3.3HakoMCTBO € Teopued bompmoro | kabuner TBOpUecKas paboTta
B3pHbIBA.
7 Teopus 1 2.4. CocTosIHUS BEIIEeCTBA. KaOWHET TBOpUYEcKasi paboTa
8 TeopuUs 1 2.5. MlccienoBanne CBOMCTB TBEPABIX Tell KaOuHeT TBOpUecKas paboTta
9 MpaKTHKa 1 2.6. HaOmionmeHue CBOWCTB KPUCTAUIOB | KaOWMHET TBOpUecKas paboTta
MCIIaHJ/ICKOTO IITIaTa ¥ TypMaliiHa.
10 MpaKTHKa 1 2.7.3HaKOMCTBO co CBOMCTBaMH | KaOMHET TBOp4YECKas paboTa
x)uakoctend. HaOmroneHne moBepXHOCTHOTO
HATSHKCHUSI U KaTWJUTSIPHBIX SIBICHUU.
11 MpaKkTHKa 1 2.8. 3HaKOMCTBO CO CBOMCTBaMH ra3oB U KaOuHeT TBOpUECKas paboTta

napoB. HaGmronenne cBe4eHns HEOHOBOM
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JaMITbl ¥ HU(POBBIX HHIUKATOPOB.

12 MIPAKTUKA 3.1. MexaHnueckoe JBUKEHUE. xabuHeT 3aueTHas paboTa, BeJleHue

['paduueckoe onrcanue IBUKECHUS JTHEBHMKA JIOCTHKEHHH
yuaumxcs

13 MpaKkTHKa 3.2. JlBwkeHHe Tela IOj JCHCTBHEM | KaOWHET 3aueTHas paboTa, BeieHue

HECKOJIBKUX CHIL JTHEBHUKA JOCTUKECHHM
yuanmxcs

14 TEeOpHUst 3.3. ITlpuMeHeHnue cTaTMKH B OBITY U | KaOWHET BBICTaBKa
TEXHUKE.

15 MPaKTHKA 3.4. PaBHoBecue Ten. Buabl paBHOBecHs. KaOUHET 3aueT, BeJICHUE THEBHUKA
YcrotunBocts Tei. [lentp macc. [IpocTteie JIOCTUKEHUH yYaIIUXCsl
MexaHu3Mbl. KII/ mpocTeix MEXaHU3MOB.

16 MpaKTHKa 3.5. PaBHoBecme Tena, MMEIOMIETO OCH | KAOMHET 3a4eT, BEJICHUE JTHEBHUKA
BpamieHus. OmpegeneHue IEHTpa Macc. TBOPYECKUX padboT
Ornpenenenue KITJ MIPOCTHIX
MEXaHHU3MOB.

17 Teopus 3.6. OcHOBHBIC 3aKOHBI THIPOCTATHKH - | KaOWHET 3a4eT, BEJICHUE JHEBHUKA
3akoHsblI [lackans u Apxumena. JOCTH)KEHUH yyaluxcst

18 MPaKTHKa 3.7. BelsicHeHWe YCIOBHIA IJIaBAaHUS TEll. KaOWHET 3a4eT, BeIeHNe THEBHHUKA
W3mepenue naBieHUs] pa3HbIX KHUIKOCTEH. JOCTH)KEHUH ydaIuxcst
Pemenue 3ama4 Ha BBIYHCIICHHE
apXUME0BOM CUJIBI.

19 Teopus 3.8. 3aKOH COXpaHEHHS KOJIMYECTBA KaOWHET 3adeTHas pabora
JBIDKCHUS U COBPEMEHHASI TEXHHKA.

20 MIPaKTHKA 3.9.13yuenue KHU3HEAEATEIbHOCTH | KAOMHET decTuBaNb
BEJIMKHX (PU3HKOB.

21 Teopus 3.10. Co3manue marepuasoB C 3aJaHHBIMH | KaOMHET BBICTaBKa
CBOMCTBaMH.

22 TEeopHus 4.1.Temnepatypa. U3mepenue KaOMHeT TBOpUYECKas paboTa
TeMIeparypsl. TeMnepaTypHbIe Kb

23 Teopus 4.2. Bujpl Teruionepeaadm. KaOuHeT TBOpUecKas paboTta

24 IIPaKTHKA 4.3. HaGmroieHue sSiBJICHUH TeIuonepeiayn. | KabuHeT TBOpYECKas paboTa
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25 MpaKTHKa 4.4, HaGnrofeHUe TETUIOBOTO PACIIMPEeHUs] | KaOMHET TBOpYECKas paboTa
TBEPABIX, )KUJIKHX U ra3000pa3HbIX TEIl.

26 Teopus 4.5. Kak terio paboraer? KaOWHET KOHKYPC

27 MpaKTHKa 4.6.13yueHue yCTpOKCTBA MapoBoOii | KaOWHET TBOp4YECKas paboTa
MAaIIWHbBI, TAPOBON TYpOWHBI W JBUTATEIS
BHYTPEHHETO CTOpaHusl.

28 MpaKTHKa 4.7 VI3roToBNIeHHE  MOJENIel  TEIUIOBBIX | KaOWHET BBICTaBKa
JIBUraTesei.

29 MpaKTHKa 4.8. Temneparypa B KOCMOCE. KaOWHET TBOpYECKas paboTa

30 Teopus 5.1.Mexanuueckue KoyieOaHus. | KaOMHET 3a4er
MexaHnuueckue  BOJHBI.  THIBI  BOJIH.
O6pazoBanue BoH. CBONCTBA BOJIH.

31 MpaKkTHKa 5.2. MopnenupoBaHue TONEPEYHBIX U | KAOMHET 3a4er
MPOJOIBHBIX MEXaHUYECKUX BOJH

32 Teopus 5.3. Perucrpauus BonH. Ceiicmorpadsr. KaOUHET 3a4er

33 MpaKkTHKa 5.4. Topnago. Cwmepu B OyThUIKE | KaOMHET 3a4er
MUHEpalIbHOU BOJbI. bapamku. BonHsl-
TUTaHTHI. [[pHITUBEI U OTJIMBBI

34 MPAKTUKA 5.5. MzroroBneHue reueparopa AbIMOBBIX KaOWHeT TBOpYECKast paboTa
KOJIeI.

35 IIPaKTHKA 5.6. DoKyCHI ¢ KOJIEUKaMU JIbIMA. KaOMHEeT TBOpYECKas paboTa

36 TEeopHus 6.1. 3BykoBbIe BOJIHBI. PacnpocTpaneHue KaOMHeT TBOpUYECKas paboTa
3ByKa. [I[puéMHUKH 3ByKa.

37 TEeopHus 6.2. 3anuch 3BYKa. ®oHorpad. | kabuHeT BbICTaBKa padoT
I'pammodon. Ilaredpon. 3Byk B KHHO.
MarauTtodoH. KommakT-guck.
CoOCTBEHHBIH TOJIOC B 3aMUCH.

38 MPaKTHKA 6.3. M3ydeHne ycTpoicTBa M TIPHHIIHAIIA KaOuHeT TBOpUECKas paboTa
NEHUCTBUS UCTOYHUKOB U TNPUEMHHUKOB
3ByKa — TPOMKOTOBOpHUTENs, TenedoHa,
MUKpPO(OHa U T.A.

39 MpaKTHKa 6.4. W3roTtoBneHne W WCIBITaHUE | KAOMHET TBOpYECKas paboTa

BEpEBOYHOTO Tese(oHa.
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40 Teopus 6.5. 3BykoBoil  pe3oHanHc.  Dwusuka | kKaOUHET TBOpYECKas paboTa
MY3BIKaJIbHBIX HHCTPYMEHTOB. TemOp.

41 Teopus 6.6. Uudpa3Byk u ynbTpa3Byk. MHbpa3Byk | kaOuHET TBOpYECKas paboTa
— TE€Hb [IUBWJIN3ALIHH.

42 Teopus 7.1. DnexTpuzanus Ten. Bzaumoneicteue KaOMHeT TBOpYECKas paboTa
AIIEKTPUYECKUX 3aPSAI0B.

43 MpaKkTHKa 7.2. HaOmromeHue DJIGKTpU3AMUA  TeI. | KaOUHET TBOpUecKas paboTta
Habmronenue B3aMMOJEHUCTBUS
AIIEKTPUYECKUX 3apsI0B.

44 Teopus 7.3. ATMOc(hepHOe STEeKTPUIECTBO. KaOUHET TBOpUecKas paboTta

45 IIpaKTUKa 7.4.3aHuMaTENbHbIE OTIBITHI 10 | KaOMHET ¢dectuBanp
AIIEKTPOCTATHUKE.

46 Teopus 8.1. Uro Takoe DIEKTpUYECKHH TOK? | KaOMHET 3a4er
VIcTOYHUKH 3IIEKTPUIECKOTO TOKA.

47 MpaKkTHKa 8.2.3aHUMaTeNnbHbIE OIIBITHI ¢ | kabuHer TBOpUecKas paboTta
AIIEKTPUYECTBOM.

48 Teopus 8.3. [Ipocreiimune 31eKTPUISCKHUE LICTIH. KaOWHET TBOpYECKas paboTa

49 MpaKTHKa 8.4. COopka mpocTeHImX 3JIEKTPUICCKUX KaOuHeT 3auer
LEIIEH.

50 MpaKTHKa 8.5. Penienue pacy€THbIX 3a/1a4 Ha KaOMHET 3a4er
COCIMHEHUE MTPOBOTHUKOB.

o1 MpaKTHKa 8.6. M3yueHne ycTpoiicTBa M MPaKTUYECKUe | KaOMHET TBOpUecKas paboTta
paboThl MO  COOpPKE  BJIEKTPHUYECKOTO
naTpoHa JAJISl JaMIIbl, BUJIKH, PO3ETKH,
BBIKJIIOYATEJIs], PEJOXPAHUTEIISL.

52 Teopust 8.7. TemoBoe neliCTBUE IEKTPHISCKOTO KaOWHET TBOp4YECKas paboTa
TOKa, IPUMEHEHHE B OBITY.

53 MpaKTHKa 8.8. Pemienne kaueCTBEHHBIX U PACYETHBIX | KaOWMHET 3auer
3ajad.

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

55 MpaKTUKa 9.2. Ompitel ¢ MmarHuTamu. OmBITBI € | KaOWHET TBOp4YECKas paboTa
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9JICKTpOMAarHuTaMu.

56 Teopus 1 9.3. [leficTBME MarHUTHOTO TIOJIS HA TOK. KaOWHET 3a4er

57 MpaKTHKa 1 9.4.Coopka u WCIIBITAaHUE | KAOMHET TBOpYECKas paboTa
JIEKTPOJABUIATEIS. IIpounsBoaum
AIIEKTPUYECKYIO SHEPTHIO.

58 Teopus 1 10.1. Yro Takoe paaroBOJIHbI? KaOWHET 3a4er

59 MpaKTHKa 1 10.2. U3yyenue pacnpoCTpaHEHUsS U | KaOMHET TBOpUECKas paboTa
npuéma 3JIeKTPOMArHUTHBIX BOJIH.

60 Teopus 1 10.3. Paguo — 3T0 04eHb MpOCTO! KaOWHET TBOpYECKas paboTa

61 MpaKkTHKa 1 10.4. Cbopka mpocTeiiiero IeTeKTOPHOro | KaOWHET KOHKYpPC
paaroNpPUEMHHKA (u3 Habopa
paauoeTaici).

62 Teopus 1 10.5.PaguoBemanue. Tenepemanue. | kabuHer TBOpUecKas paboTta
CnyTHHKOBAs CBSI3b.

63 Teopus 1 10.6. CoroBas  cBsi3b. Kak  oHa | xaOuHeT TBOpYECKas paboTa
OCyIIeCTBIsIeTCs?

64 Teopus 1 11.1. Yro Takoe cBeT? KaOUHET TBOpUYEcKas paboTa

65 MpaKTUKa 1 11.2. [lenaeM COTHEUHBIC YaCHI. KaOWHET BBICTAaBKa

66 IIPaKTHKA 1 11.3. MUzyueHue OTpakeHUs CBeTa OT | KaOMHET TBOpYECKas paboTa
IUIOCKUX U cpepudeckux  3epKall.
M3rorosieHune Kajen10CKona.

67 TEOpHUs 1 11.4. Ontnyeckue npudOpPHI. KaOMHeT TBOpUYECKas paboTa

68 MpaKTUKa 1 11.5. UsroroBneHue Mojenel TEIEeCKONOB | KaOWHET BBICTAaBKa
I'.T'anunes u .HproToHa.

69 TeopuUs 1 12.1. Camble cOBpeMEHHBIC TEXHUYECKHE | KaOWMHET TBOpUecKas paboTta
UJICH.

70 MPaKTHKA 1 12.2. O pa3Butuu Texuuku B Poccun. KaOMHeT TBOpYECKas paboTa
PaznnuHble TEXHUUECKUE YCTPOUCTBA.

71 IIPaKTHKA 1 13.1. HayuHo-npakTudeckast KOHpEepeHIHs. | aKTOBBIH 3all 3alUTa IPOEKTOB

72 IIPaKTHKA 1 13.2. Hayuno-npaktudeckast KOHQEepeHIHs. | aKTOBBIH 3all 3alUTa IPOEKTOB
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2.2. YcJI0BHS peajin3aium nNporpaMmbl

MarepuanbHO-TeXHHUYECKOE 00ecriedeHHe MPOrpaMMbl

3augarus 6y,HYT MMpOBOAUTHCA B yqe6HOM Ka6I/IH€Te; B MMOMCHICHUHN HaXOIATCA KJIAaCCHAA AJOCKA, CTOJIbI U CTYJIbA IJId y4dallluXCd U neaarora,
mKa(bl U CTEIUIAXKU JJISI XPAaHCHUs JUIAKTHYECKHX MMOCOOMI M y4eOHBIX MaTepHaoB; 00OpyAOBaHHE, HEOOXOIMMOE Ui MPOBEICHHS 3aHATHI. B
KaOWHETE €CTh TEXHUUYECKUE CPEICTBA 00YICHHS (KOMITLIOTEP, MPUHTEP, MYJIbTUMEIHA-TIPOSKTOD).

[lepeuenbr MaTepuaioB, HEOOXOIMMBIX JUIS 3aHATUI: (U3UYECKHUE TPUOOPHI - TEPMOMETP, MEH3YpKa, JHHEWKA. Tella pa3sHoOM (GopMbl U
PasMEpPoOB; BECHI; Ha60p THPb, Ha60p TCJI U3 pa3HbIX BCHICCTB, HIAIIKKW, AWMHAMOMCTpP, IMPOCTHIC MCXAHU3MBbI- pbIYyar, 6JIOK, HaKJIOHHAas ITNIOCKOCTh,
pa3JInYHbIC KUIAKOCTH- BOJA, CIMPT, MACJIO TOJCOJHEYHOE B MPOOUpPKAxX Ha IMOJCTaBKE; BEIIECTBA C PA3IMYHON TEIUIONPOBOJHOCThIO-OyMara, BaTa,
OWHT, Jpam, XJOMmJaToOyMaKHas TKaHb, METATMYECCKHE Tella; Ha0Oop KPHUCTAIUIOB; Tella, MMEIONIUE Pa3HbIi BEC, MUJUIMMETPOBas Oymara; BeaepKo
Apxumena, OTIIMBHOM COCYH, TUHAMOMETp, COCY/ C BOIOW; OapoMeTp, IIMPHII, MUNETKA; ONTHYSCKUI TUCK, HAOOp 3epKaj, CTEKIISIHHBIC IUIACTUHBL;
OIITUYCCKUC HpI/I60pI)I-(1)OT03HHapaT, MHKPOCKOII, TCJICCKOII, MBUIBHBIC ITY3bIpU; BO3AYHIHBIC MIAPWUKH, TKAHH- HICJIK, XJIOHLIaTO6YMa)KHa$I TKaHb,
HIePCTh, MEX; TeJIa, ClIeJIaHHbIC U3 Y00HNTA, CTEKJIa, METAJUIa; MIEKTPO(OpHAs MAIIMHA; CYJTAHYMKHU Ha MOJICTABKAX; HICTOYHUKU TOKA- TEPMOIJIEMEHT,
q)OTOE)JIeMeHT, rajbBaHUYECKUU OJICMCHT, aKKyMYJIATOP,; 3JICMCHTLI BHGKTpI/I‘IeCKOﬁ ICIIn- JJaMIIO4YKa Ha IIOACTaBKE, SHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK, KJ/IIOY,
COETMHUTENbHBIE TPOBO/A; HAOOp MarHUTOB Pa3HOU (POPMBI; MOJIENb AIEKTPUIECKOTO ABUTATENS; HA0op «PainoTeXHUKY; CHIOMED, CEKYHIOMED.

Ha 3ansatusx ucnonb3yeTcst yueOHbIN KOMIUIEKT Ha KaKI0T0 00yJaroierocs (TeTpaib, pyyka, KapaHaaii, GpaomMacTeps).

Komnrwrotepnast npe3entanun «CTpoeHue BemiecTBa» «TemnoBsie sBIeHUSN», «MeXxaHHUeCKUe BOJIHBI), «3BYKOBBIE BOIHBD, «DNEKTPHUUECKHE
SABICHUS», «DNEKTPUUYECKUN TOK», «MarHutHele sBleHUs», «PamnoBonHb», «CBeT B mpupoae», «Pu3nka W HAyYHO- TEXHHUYECKUI Mporpeccy.
BI/I)IGO(i)I/IJ'IBMI)I 1 aHMMAaIllMOHHBIC POJIUKH. q)paFMeHTI)I n3 MYJ'II)TI/IMGI[I/II\/JIHBIX BHHI/IKJ'IOHGI[I/Iﬁ 10 (1)1/131/11(6. 3aHnuMaTeIbLHEIE ONBITHI.

bnanku ¢ KpUTCPpUAMU OLICHUBAHUS ITPOCKTOB YHAIIUXCA.

MeToanueckoe odecnedyeHne
[Iporpamma oOecreunBaeTcsi METOJAMYECKMMH BUAAMH TPOAYKIIUHU: pa3paboTku Jekiui, Oecen. Mcmomb3yloTcs pekOMeHIaIuu o
HpOBeHeHI/IIO .]'Ia60paT0pHI)IX 158 HpaKTI/ILIeCKI/IX pa60T, II0 IIOCTAHOBKC BKCHepI/IMeHTOB NN OIIBITOB,; )II/IJIaKTI/ILIeCKI/Iﬁ 58 HGKHI/IOHHBIP'I MaTepI/IaJIBI,
METOJIUKH TI0 UCCIIEIOBATENLCKON paboTe, TeMaTHKa UCCIIEIOBATEILCKUX padoT.

2.3. ®opMbI aTTECTAIUHA

[TonBeneHNE UTOTOB MO Pe3yJibTaTaM OCBOEHUS MaTepuaia JaHHON MPOrpaMMbl MOKET OBITH B (hOpMe 3alUTHI IPOEKTOB BO BPEMS IPOBEACHMUS
UTOTOBBIX 3aHATUH. B mpouiecce mpocMoTpa paboT NMPOMCXOIUT 00CYXKAEHNUE OPUTHHAIBHOCTH 3aMbICIIA M €TI0 BOIUIOIIEHHUS aBTOPOM.
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2.4.

B KoHIIe TO1a TOTOBUTCS HAyYHO- UCCIIEIOBATEIbCKAst KOH(EPEHIIHsI, B KOTOPOU Y4aCTBYIOT BCE yUaIIHECs, IPEICTABISIFOT CBOU MTPOSKTEHI.
@DopMBbI TIOJIBEJICHHS HTOTOB peaTu3alliu JOMOIHUTEIBHON 0011e00pa30oBaTeIbHOM 00IIepa3BUBAIOIICH TPOTPAMMBL:

NPOOYKMuUHbvle popmbl: TUCKYCCUU, KPYTIIbIE CTOJIBI; CEMUHAPDI, MPAKTUYECKUE pabOThI, BHICTABKU, yU€OHO-UCCIIEI0BATENbCKUE KOH(DEPEHIINH U T.

a.;
OOKyMeHmaJleble ¢0p/l/lbl OTpa’XarOT AOCTHXKCHUA KAXKIOI'0 ydalerocsa, K HUM OTHOCATCA: THCBHUKU I[OCTI/I)KeHI/Iﬁ ydaluxcs, KapTbl OLICHKU
PE3yJIbTAaTOB OCBOCHHUA NPOIpaMMbI, JHCBHUKU MEAATIOTMYCCKUX Ha6J'II-0I[eHPII>i, l'IOpT(l)OJ'II/IO yqalmuxcs.

OneHo4Hble MaTepHuaJbl

I[J'IFI OLICHKMH JIMYHBIX I[OCTI/DKCHI/Iﬁ ydamuxcs UCIIOJb3YHOTCA

e Tectsl 1o TeMaM «MexaHndeckoe IBUKEHNUEY, «/laBieHne», «CBETOBBIE SIBICHU», «Buasl Terionepenadn», « IEKTPUUECKUE IBICHUS.

e Kpurepuu OLlcHUBAaHHUS IIPOEKTA.

e KpoccBopas! «IlmoTHOCT BeliecTBay, «BblTallkuBaromas cuiay, «ATMocepHoe aaBineHue», «IIpocteie MexaHu3mMbl», «ICTOUHUKH TOKa»,
«IlocTosTHHBIE MATHUTBD.

Cnucok JiuTeparypbl

Jlureparypa nJisl yuurTeJisi

1. Axrtunun W.I'. DxcnepumenTanbHble 3a1a4k 1o pusnke B 6-7 kinaccax. - M.: [Ipocsenienne, 2014 r.-127 c.

2. bmymos M.U. becenst o pusuke.Y.1.-M.: [IpocBemenue, 1984.-207 c.

3. bypos B.A. ®ponTanbHble 3KCIIepUMEHTaNIbHBIE 3a1aHus 1o pusnke 8 kinacca. - M.: Ilpocsenienue, 2015 r.-64 c.

4. Bbyteipckuii ['.A., CaypoB F0.A. DxciepumenTanbhble 3a1aun 1o ¢pusuke 10-11 knace. - M.: [Ipocsemmenue, 2000 r.,-102c.

5. Enoxoruu A.C. CripaBouHUK 10 u3uke u TexHuke; Yueo. [Tocooue as yuammxcs. — 5-e u3j., mepepad. u gor.-M.: [Ipocsemenue, 2016 . —
224 c.; n.

6. A.C.Usanos, A. T. [Ipokaza Mup mexanuku u TexHuku -M.: [Ipocsemenwne, 1993 r.

7. WBanuukwuii I'.P. Mup rinazamu 6uodusuka - M.: [lenaroruka, 2010 r.

8. Hnwuenxo B.P. [lepekpectku pusuku, xumun, onosorun - M.: [Ipocemenne, 2014 .
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10.
11.
12.

No gk~ wdNE

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

Huzamos V.M. 3aiaun mo (hu3uKe ¢ TEXHHYECKUM CcoiepkaHueM: st 7-9 k1. oomeodpasosat. Yupexnenuii- M.: [Ipocsemenne 2001 r.
®. [Torypu Pactenus — reHnalibHbIC HHXKEHEPHI mpupoabl- M.: IIporpecc, 2010 .

PesnukoB 3.M. [Ipuknannas gusuka: Yued. mocodbue s yqammxcs no GaxyabTaTuB. Kypey. -M.: [IpocBemienue, 1989. -239 c. u.

Jluteparypa ans yyamuxcst

AnekceeBa M.H. ®u3uka — ronbim - M.: [Ipocsemenue, 2012 r.

banamos M.M. O npupoze - M.: [Ipocsemenue, 2014 .

Kuwra nyist yrenus no gusuke. YuebHoe nocodue /i yuamiuxes /-8 kinacco. CocraBurens: Kupumiosa U.I'. - M.: I[Ipocsemenue, 2010 T.
[Toxposckuii C.®. Habmronaii u uccienyii cam.- M.: [lpocsemenue, 2014 ron.

ProkenkoB A.I1. ®usnka. Uenosek. Oxpysxkatomias cpena. Kaura s ygammxcst 7 kimacca- M.: [Ipocsenienne, 2011 rog.

Tapacos JI.B. ®usuka B mpupoe - M.: [Ipocsemenue, 2010 roz.

Cepus "Uto ectb uto» - CrnoBo, 2004 ro.

Pecypcel UuTEpHeT:

CJ'IOBapB TEPMUHOB, UCITIOJIB3YCMBIX B CTATBAX I1O (I)I/ISI/II(G.
http://information-technology.ru/sci-pop-articles/23-physics/267-slovar-terminov-ispolzuemykh-v-statyakh-po-fizike

I[OHOHHI/ITCJILH&H 06pa30BaTeJn,Ha;1 06mepa3BI/IBa}oma;1 nporpaMMa eCTeCTBeHHO-HaquOﬁ HaHpaBJ’IeHHOCTI/I «9KCHepI/IMeHT aJIbHAs (I)I/I3I/IK8.»
https://xn--jlahfl.xn--plai/library/dopolnitelnaya obrazovatelnaya obsherazvivayushaya pro 115921.html
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