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1.1 ToscHuuTeIbLHAA 3aAIMCKA

Hanpasnennoctb

(mpodunb)
oOpa3oBaHus

[Iporpamma Kypca «®usznka B ONBITAX M OKCIEPUMEHTAX »
pa3paboTaHa Juid yYEHHKOB, HAYMHAIOIIUX H3y4eHHE Kypca (usuku — 8
kinacca. OcCOOCHHOCTBIO PAbOTHI KPYKKa SBISICTCS B OCHOBHOM ITOJTOTOBKA
yyaluxcs K BOCIHPHATHIO W OCMBICICHHIO (PH3MYECKUX MPOIECCOB,
U3y4aeMbIX B CTaplIUX KJlaccaxX, MPaKTUUYECKOro MPUMEHEHMs 3HaHWM, UX
CBS3M C HAyKOW M TeXHUKON. Ha 3aHATHUAX yYEeHUKU OJKHBI YOEIUThCS B
TOM, 4YTO TIPAaKTUYECKHM BCE  SBICHHUS, OKpyXKalollue Hac U
HENOCPEACTBEHHBIMU YYaCTHUKaMH HEKOTOPBIX M3 HUX, MOTYT SIBUTHCS
caMHU YYEHUKH, OOBSACHAIOTCA C TOYKU 3pEHUs (DU3MKH, OCHOBBIBAIOTCS Ha
¢u3nueckux 3akoHax. lcrnonp3oBaHue (QU3NYECKMX 3aKOHOMEPHOCTEH U
SIBJICHUH TPOHU3BIBAET BCE CTOPOHBI YeOBEYECKOW aedrenbHocTu. U
OCHOBOM TMPOM3BOJICTBA U COBEPIICHCTBOBAHUSI ObITA CIIy)KaT B YHCIE
apyrux (paxkTopoB GuzMUECKHe 3HAHUS, YTO (PU3MKA HYXKHA JFOJSIM MHOTHUX
npodeccuil.

HanpasnenHoctb

(mpoduib)
MIPOrPaMMBbI

€CTCCTBCHHOHAaYYHaA

AKTyanbHOCTh
MIPOTrpaMMBbI

AKTyaJbHOCTh TIPOTPAMMBI 3aKJIFOYAETCSI B TOM, YTO HAOIIOJEHUE KaK
METO/I UCCJICIOBAHMS JA€T BO3MOKHOCTh U3YUUTh JIUIb BHEITHUE TTPU3HAKH
SBJICHUN W mpeameToB. boisiee rirybokue 3HAHWUS MOTYT OBITH IMOJYYEHBI C
TTOMOTIIBIO AKCTIEPUMEHTAIBHOTO U TEOPETUUECKOTO UCCIIEOBAHNS, B OCHOBE
KOTOPBIX JIGKUT MOJICTUPOBAHUE SIBICHHS, H3MEPEHUE TEX WM HHBIX
BEJINYWH, OTMCHIBAIOIINE CYITHOCTH SIBJICHUI WJIM CBOMCTB MPEIMETOB.

B mo6oit oGmactu AesTenbHOCTH, OyAb TO HaykKa WM TEXHHUKA,
KOCMOHABTHKA WJIM MEIUIIMHA, YEJIOBEKY YaCTO MPUXOIUTCS CTAIKHUBATHCS C
HEOOXOAMMOCTBIO HM3MEPATh Ty WM HHYIO BEIUYHMHY — TEMIIepaTypy
BO3/IyXa WJIM BBICOTY TOpbI, 00BEM TeJIa HWJIM BO3PACT apXEOJIOTHUYCCKHX
HaxoJIOK M Tak jganee. VI3MepeHWs MOXKHO BBINOJHUTH CHEIUATBHO IS
ATOTO TMpeAHA3HAYECHHBIMH MPUOOPAMH WJIM MHCTPYMEHTAMH WA BMECTO
HEIMOCPEJCTBEHHOTO ONPEICICHUS HHTEPECYIONeld BEIMYMHBI H3MEPSAThH
IpYTrHUe, a HY)KHYIO BEJIMYUHY BBIUUCIIATH 10 GOopMyIIe.

Crarp wuccienoBarelsIMH Ha OCTPOBE OKCIIEPUMEHTa Il peOeHKa
MO3BOJIUT HE TOJBKO OKYHYTHCSI B MUP HCCIIEI0BATENs, HO 3aCTABUT OTKPHITh
KHUTY JJs1 TOTO 4YTOOBI €lle pa3 y3HAaThb O CYTH HM3y4aeMOTro SBJICHUS,
ITOHATHS.

[lonamass, B HecTaHAAPTHYIO CUTyalll0 pPeOCHOK HA4YMHAET
pacKpbhIBaTh CBOM CKPBITHIC 3a/JIaTKH HCCIEOBATENs, KOTOpPbIE OBLIM B
MajoM BO3pacTe, Korja 3aJaBajoCh MHOTO BOIPOCOB «KaK?» U «IOYEMY?».
[Ipn mpoBeaeHHH SKCIEPUMEHTa WM OIBITa, PEOCHOK MOJy4aeT OTBIT
TBOPYECKOM JI€ATETBHOCTH M SMOIMOHAIBHO-IIEHHOCTHBIX OTHOLIEHUH, a C
HUM M "TOTOBBIX" 3HAaHUU U OMNbITA JJs OCYIIECTBICHHUS W3BECTHBIX
CIIOCOOOB JICATEIBHOCTH.

Kypc mo ¢usuke " dusnka B onpITaXx U KCIEPUMEHTAX" MO3BOJISET
OpraHM30BaTh MPOEKTHYIO U UCCIEAOBATENIbCKYIO AEATENBHOCTH Y4alluXcs,
pa3paboTKy TeMaTUKH Y4eOHBIX IMPOCKTOB M UCCIEIOBaHHHN IO Kypcy
(U3MKY, OCBOCHHE OJKCIEPUMEHTATHHOTO METOJa HAy4yHOTO IO3HAHUS,
pa3BHUTHE TBOPUYECKUX CITOCOOHOCTEH.

Kypc «®usnka B onbITax U SKCIEPUMEHTAX » MOATAIKUBAECT YICHHKA
K CaMOCTOATEIbHOMY MBIIUICHUIO, JIOTUKE W PAlMOHAIBHOCTH B




pacCyXJACHUSX, Pa3BUTHIO (aHTa3MM, a TaKKe YMEHHIO aHAIM3UPOBATH
HaAOJI01aeMYI0 CUTYALIMIO U MIPUXOIUTH K IPAaBUIBHOMY PEIICHHUIO, YMEHUIO
BHUJCTH BAXXHOC U JICJIaTh ITPABUJIbHBIC BBIBO/bI.

ConepxaHue Kypca MO3BOJSET YUCHUKY JIFOOOTO YPOBHS IOJTOTOBKHU
AKTUBHO BKJIHOYATHCA B y‘I€6HO-HO3HaBaTeJIBHLII>'I mponecc 1 MakKCUMaJIbHO
POSIBUTH CBOM BO3MOYKHOCTH U CIIOCOOHOCTH.

HoBu3zna
IIPOrpaMMBbI

HoBusna mnporpammsl COCTOUT B TOM, 4YTO HaOiojeHUE (U3HUECKUX
SIBJICHUW U JIEMOHCTPALIMOHHBIX OIBITOB Mpeajaract OObSICHEHUE SBIICHUM
Ha OCHOBE OOBIJICHHBIX MPEJICTABJICHUNA W MPHOOPETECHHBIX paHee 3HAHUH,
OCBOGHUE TEXHOJIOTMH  HAOJIONATENIbHBIX  HCCIIEOBAaHUM,  CO3JIaHUE
MOTHBalMi. B mporpamMme [JONOJHEHO U paclIUPeHO  COJAEp KaHHE
IIKOJIBHOTO Kypca buzuku.

VYueOHble HSKCIEpUMEHTANbHBIE 3amaHus CcHOPMYITHUPOBaHBI B BHJIE
OTKPBITBIX HCCIIEI0BATENIbCKHUX 3a/1a4 C BOBMOXHOCTBIO BBIOOPA PA3IUYHBIX
BAPUAHTOB peaju3alud. BpIMogHeHHEe TakuX Y4eOHBIX HCCIEeI0BaHUN
MIpeIoIaraeT IIpeIBApUTENILHOE IUIAaHWPOBAHUE JKCIIEPUMEHTA,
paccMOTpeHNe HECKOJIbKUX BApUAHTOB U BHIOOP ONTUMAILHOTO.

3aHATUS N0 JTAHHOM MPOTrpaMME CTPOSITCS TAK, YTO HMCCIEAOBATEIbCKHE
METOJbI OOyYeHHsI COYETAIOTCs Kak C TPYNIoOBOW paboTo Hax
MPAKTUYECKUM HCCIICIOBAHUEM U KOMITBIOTEPHOUN MOJIEIBIO SBJICHUS, TaK U
C MHAMBHIYaJbHOM paboToii BO BpeMs oQGOpMIIEHUS pPE3YyIbTaToB,
MPE3CHTAlMM M OOCYXKJEHHUSI pE3yJbTaTOB C yduTeleM. BaxkHoit
COCTaBIISIIOLIEH Kypca SIBJISIETCS MpeICTaBiICHHE OOYJalolUMUCA CBOEH
pabotel B ¢opMe HEOONBIIOTO OKIaJa ¢ HEOOXOIUMBIM KOJUYECTBOM
WUTFOCTpAIMii, PUCYHKOB, TrpadukoB, auarpamMm. llpm »TOM gapyrue
oOyuaroluecs MOTyT OIIeHHBaTh, KaK €ro, Tak U CBOM ypoBeHb 3HaHMs. B
pe3ynbraTe B Y4eOHOM KOJUIEKTHBE C Y4acTHEM YYHTeNns (GopMUpyercs
KOHCTPYKTUBHBIA W  3HAYUMBIH  TPYINIOBOM  CTaHAApT  “‘ydeOHOTO
pe3yabrara’.

Ilegaroruueckas
1enecoo0pa3HOCTh

JlanHast mporpamMma rno3BoJisieT

— pa3BuUTh BoOOpaxkeHUe, (paHTa3uI0, MBIILIICHUE;

— 00y4uTh OCHOBaM KOHCTPYHPOBAHUS, MOACITUPOBAHUS U YIIPABICHUS;

— 3aKpenuTh BeIpaboTaHHbIE OOIIeyueOHbIE YMEHHS U HAaBBIKU;

— HAy4YUTh KOMMYHUKAaTUBHOMY B3aMMO/ICHCTBHIO MPU BBIMOJIHEHUU B
TPYIIIE MPOEKTOB (B TOM YHCIIE U CETEBBIX);

— OpHUEHTHPOBATh Ha OCO3HAHHBIN BBIOOP Mpodeccun B OyaymieM.

OTnuunuTebHbIE
0COOEHHOCTH

B xone pa3paboTku mporpaMMbl ObUIM IpOAHATM3HPOBAHBI MaTE€pPHAIIbI
JIOTIOJIHUTENBHBIX 00111€00pa30BaTeIbHbBIX 00IEPa3BUBAIOIINX IPOIPAMM I10
¢u3uke, onyOoJMKOBaHHbIE B METOAMYECKOW JIUTEpaType, MOCOOMSIX Ui
nenaroros, cetu Murepuer.

OTnuuuTenbHbIE 0COOEHHOCTH JTAHHOM JIOTIOJTHUTEIbHON
oOmieoOpa3oBarenbHO  oOlepa3BUBarOLIel  IporpaMMbl  OT  YXKe
CYIIECTBYIOIMX B 3TOM 00JacTH 3aKIIOYAIOTCS B TOM, YTO HCIOJIB3YIOTCA
UHTEpPECHbIE 33/JaHusl, KOTOPble MOXHO IPOBECTH CaMOCTOSTEIBHO,
UCTIOJIb3Ys MpocTeire Gu3ndeckue mpudopsbl.

Crnenuduka mnpezamnonaraeMoil JesTeIbHOCTH JeTed oOyciloBIeHa HX
BO3pAacTHBIMU OCOOEHHOCTSMH. IIpakTHueckue 3aHATHS MO HpOrpaMme
CBSI3aHBl C  HCIOJb30BAHMEM BBIYMCIUTEIBHON TEXHUKM Ha YpPOBHE
nonb3oBareneit [1K.

B crpykTypy mnporpammsl BxoaiaT 12 oOpa3oBaresNbHBIX  OJIOKOB,
BKJIIOYAIOIUX M3y4YEHHE TEOpUH, MPOBEACHHUE NPAKTUYECKUX H




IKCIIEPUMEHTANIBHBIX PabOT, co3faHue HpoeKkToB. Bce oOpaszoBarenbHbIE
OJIOKM TpPEIyCMaTPHBAIOT HE TOJBKO YCBOCHHE TEOPETHUYECKHX 3HAHUM,
HO W (OpMHUpOBaHHME  JEATEIBHOCTHO - MPAKTUYECKOTO OTIBITA.
[IpakTuyeckue 3amaHus CIOCOOCTBYIOT Pa3BHTHIO Yy JET€H TBOPUYECKHX
CIIOCOOHOCTEH, YMEHUIO CO34aBaTh MOJETH (HU3HMUECKUX SBICHUI.

Jia toro urtoObl moxaBectw  ydamuxcs 14-15 5er, K  OCBOEHHIO
(bU3NYECKUX SIBICHUM, TIPEATIaraeTcsi MPOEKTHO-UCCIEI0BATEIbCKHIA METO.
[Ipeuiaraemas mporpaMMa sIBJISI€TCSI HCCIIEOBATEIIBCKOM.

Anpecar
IIPOTrpaMMBbI

[Iporpamma agpecoBana netsaMm (nogpoctkam) ot 14 1o 15 ner.

O6beM U Ccpok
OCBOCHHS
MIPOTPaMMBI

1 ron oOyuenust — 349aca (34ueaens o 1 9 B HeIem0)

YpoBeHb
OCBOEHUS

CrapToBbIit

DOpMBI U pEKUM

OuHasi, rpynmnosasi, coctaB rpynnsl — 15-17 yen.

3aHATHS BKIIOYAIOT B ce0sl OpraHW3allMOHHYI0, TEOPETUYECKYI0 U
MpakTHdeckylo dYactu. OpraHu3andoHHAas YacTh OO0ECIeYMBaeT HAIMYHE
BCEX HEOOXOAMMBIX JUII paboThl MaTepuaIoB U WUIIOCTPalUi.
Teoperndeckass dYacTh 3aHATHA TpH paboOTe SBISIETCS MaKCHMAaIbHO
KOMIIAaKTHOW W BKJIIOYAaeT B ce0si HEoOXoAuMyro HHGOPMAIHI0 O TeMe M
npenMere 3HaHUS. [IpakTuyeckass YacThb MpeArnojaraeT BBIIOJHEHUE
3a/laHusl UHIUBUAYaIbHO, B Tpymme. [Ipenmnonaraercs moarotoBka 0T4ETOB
JETbMH O BBITIOJHEHUH PaOOThI, €€ aHAINU3 U caMOaHalIN3, IPEJICTaBICHNUE B
BHJIE TIPE3CHTAIINHU, JOKIIaJa, MPOEKTa. YdacTue B peai3aluy MporpaMMbl
MpelycMaTpuBaeT BeJIeHUE JeTbMH JHEBHUKOB YCIIEITHOCTH 00YyJaromuxcs,
Ky/Ja 3aluiChIBAIOTCS TEeMAaTHWKa 3aHATHs, COJCpKaHHE U BBINOJHEHHE
paboTHI, €€ aHAIH3.

@opmbl  OpraHu3aluu  ACSATEIbHOCTH  y4YallMXCs  HA  3aHATUU:
WHAMBUAyalIbHAs, TPYIIOBas, padoTa Mo NoArpynmam.

I_le.nb: pa3sBUTUC JIMYHOCTHU pe6eHKa, CIIOCOOHOTO K TBOPYCCKOMY CaMOBBIPAXKCHUILO,
Pa3BUTHUC MOTHUBALIUN JIMYHOCTU K IIO3HAHHUIO U TBOPYUCECTBY, KaK OCHOBBI PA3BUTH 06p330BaTeHLHLIX
3aIlIpOCOB H HOTpe6HOCTeﬁ ,I[eTeﬁ MoCpeCACTBOM IIPHUMCHCHHA 3aKOHOB (1)I/ISI/IKI/I AJ1 PpCIICHUSA

1.2. Heab 1 32724 NporpamMmbl

INPAaKTUYCCKUX 3aJa4.

Yka3zaHHas 1elb JOCTUTaeTCA IMyTEM OBJIAACHU O6y‘{aIOIJ_II/IMC$[ TEXHOJIOTHEH MMPOCKTUPOBAHUS B
3aBHCHUMOCTH OT IIOCTaBJICHHOM 3aJa4H.

Z[aHHafI ImporpamMMa p€macT CICAYIOIINC 3adaun:

1. Obyuarwuue:
® paccMOTPETh OCHOBHBIC (DU3MUECKHE SIBICHUS C TOUKU 3pEHUS PUMEHEHHS K
WCIIOJIb30BAaHUIO B COBPEMEHHOU TEXHUKE, a TaKXke 0oJiee ITyOOKOTO YCBOSHHS U MOHUMAHHUS
MPOLIECCOB, MPOUCXOAAIIUX P MPOU3BOJICTBEHHBIX MPOIIECCAX U HCIOIB3YeMbIX MPU
TEXHUYECKUX MpUeMax;
® 03HAKOMHUTH C OCHOBHBIMHU MIPUHIIUNIAMU MEXaAHUKH;
e pa3BHBaTh YMEHHUsI POBOJIUTH HAOIIOACHHUS, TFIAHUPOBATH U BHITIOJIHATH SKCTIEPUMEHTHI;




®  BBIIBUTATH TUIOTE3bI H CTPOUTH MO/ICIIH;

® [PUMEHSTH MOJTYYCHHBIE 3HAHUS I OOBSICHEHUS Pa3HOOOPA3HBIX (PU3NICCKHUX SBICHUHN U
CBOMCTB BEIIIECTB;

® Ha NPAKTHKE HCIIOJIH30BaTh (PH3UICCKHIE 3HAHMUS.

2. Pazsusarowjue:

e  pa3BHBATH [T03HABATEIIBHBIC HHTEPECHI, MHTEIUICKTYAIbHBIC H TBOPYECKHUE CITIOCOOHOCTH B
rporecce MpUOoOPETCHHSI 3HAHUM U YMEHHI C MCIIOJIB30BAHUEM PA3JIMYHBIX HCTOYHHUKOB
nH(OPMALIUN U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH;

® Pa3BHUTh YMEHUS TBOPYCCKH ITOJIXOIUTH K PEIICHHUIO 33/1a4H;

® pa3BHUTh YMCHHUS JOBECTH PEIICHUE 33a9 70 PabOTarOIIel MOIeIH;

® pa3BHUTh YMCHHUS M3JIaraTh MBICIIH B YSTKOW JIOTHYECKOM MMOCIICIOBATEIILHOCTH, OTCTAaUBATh
CBOIO TOUKY 3pEHUS, aHATH3UPOBATH CUTYAIUIO U CAMOCTOSTEIHHO HAXOAUTh OTBETHI Ha
BOIIPOCHI ITyTEM JIOTHICCKUX PACCYKICHUMH;

®  paCIIHPATH KPYro30p YUaIUXCs.

3. Bocnumuigaroujue:

® BOCIHTHIBATH YOSIKIEHHOCTHh B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB TIPUPOJIBL;

®  BOCIHUTHIBaTH HEOOXOAMMOCTH COTPYIHHUYECTBA B TIPOIECCE COBMECTHOTO BBITIOJHEHHS
3a/1a4;

e (opmupoBaTh OOIIECTBEHHYIO AKTUBHOCTH JIMYHOCTH,

® BOCIHTHIBATE YBAKUTEIBHOE OTHONICHWE K MHEHHUIO JPYroro HpH OOCYXICHHH IpoOIeM
€CTECTBEHHOHAYYHOTO COJICPIKAHUS;

® pa3BHBATh KOHCTPYKTHBHOE MBIILICHUS MPU pa3pabOTKE HHIUBUIYATBHBIX WM COBMECTHBIX
MIPOEKTOB;

® BOCIUTHIBATh B yUYAIIUXCsl YyBCTBO OTBETCTBEHHOCTH 32 PE3YJIBTAThl CBOETO TPY/Ia.

1.3. Ilmanupyemble pe3yJibTaThl
Peanuzamus o6mieoOpa3oBaTepHOM 0OIEepa3BUBarOIIei MporpaMMbl « DU3HMKA B OMBITAX U
AKCIEPUMEHTAx» CIIOCOOCTBYET pa3BUTHIO JIMYHOCTH pPeOCHKAa, CIOCOOHOTO K TBOPYECKOMY
CaMOBBIPKCHHUIO, PA3BUTHE MOTHUBAIIMHU JIMYHOCTH K MTO3HAHUIO U TBOPYECTBY, KAK OCHOBBI Pa3BUTHS
00pa30BaTeNIbHBIX 3alIPOCOB U MOTPEOHOCTEH JIeTel MOCPEACTBOM MPUMEHEHHS 3aKOHOB (PM3UKH IS
pEIICHUS MPAaKTHYCCKUX 3a/1ay.

JIuunocmmuuie pesynomameol:

e  pa3BMBAThH [I03HABATEIIbHBIC HHTEPECHI, HHTEIUIEKTYalIbHbIE H TBOPYECKHUE CIIOCOOHOCTH B
rporecce MpuoOpeTeH s 3HAHUM U YMEHUHN ¢ UCTIOIH30BAHUEM PA3ITUYHBIX HCTOUHUKOB
nH(OPMALIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHUI;

® Pa3BUTh YMEHHUS TBOPYECKHU MOJXOJUTH K PELICHHUIO 33/1a4H;

® pa3BHUTh YMEHHUA JOBECTH pEIlICHUE 3a7auu 0 paboTarolieil MoIenu;

® pa3BHUTh YMEHHUSA U3JIaraTh MBICIH B YETKOM JIOTHYECKON MOCIEA0BATEIHbHOCTH, OTCTAUBATh
CBOIO TOUKY 3pEHUs, aHATU3UPOBATH CUTYAIIMIO U CAMOCTOSITETFHO HAaXOJUTh OTBETHI Ha
BOIPOCHI ITyTEM JIOTUYECKUX PACCYKICHU;

®  paCIIUPATH KPYrO30p YUALTUXCS.

Memanpeomemmubwie pe3yromamaoi:
pa3BUBaTh YOEXJIEHHOCTh B BO3MOKHOCTH TIO3HAHMSI 3aKOHOB MPUPO/IBI;

pa3BuaaTh COTPYIHHYECTBA B IPOLECCE COBMECTHOT'O BHITIOJIHEHUS 3a/1a4;

(opMHpOBATH OOIIECTBEHHYIO AaKTUBHOCTH JIMYHOCTH;

BOCIHTHIBATh YBaKUTEJIBHOE OTHOIIEHHE K MHEHHIO JPYroro mnpu OOCYXJIEHHH IpoOiaeM

€CTECTBEHHOHAYYHOTO COJCPKAHUS;

® pa3BHBAaTh KOHCTPYKTUBHOE MBIIUICHUS MPU pa3pabOTKe MHIUBUIYATHHBIX U COBMECTHBIX
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IIPOEKTOB;
® BOCIUTHIBATH B YYAIIMXCS YyBCTBO OTBETCTBEHHOCTH 3a PE3YJIbTAThl CBOETO TPY/a.

IlIpeomemmnuwie pe3ynomamot:
® PaccCMOTPETh OCHOBHBIC (DM3MUCCKHE SBJICHUS C TOUYKU 3PEHUS IIPUMEHEHUS K
WCIIOJIb30BAaHUIO B COBPEMEHHOM TEXHHUKE, a TaKXke 0oJiee ITyOOKOTO YCBOCHUS M IIOHMMAHHUS
MPOLECCOB MPOUCXOASAIINX IPH MPOU3BOJACTBEHHBIX MPOLIECCAX U UCIIOIb3YEMBIX IIPU
TEXHUYECKUX MTPUEMaXx;
O3HAKOMHUTH C OCHOBHBIMH MPUHIIUIIAMH MEXAHUKH;
pa3BUBATh YMEHUS MMPOBOJAUTH HAOIIOCHUS, TFIAHUPOBATH U BBITIOIHSATH SKCIIEPUMEHTHI;
BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIEIIH;
MIPUMEHSTD MOJTYYEHHBIC 3HAHUS JIsI OOBSCHEHUS pa3HOOOpa3HBIX (PU3UUECKUX SIBJICHUHN 1
CBOMCTB BEIICCTB;
®  Ha MPAKTUKE MCIOJIH30BaATh (PU3NUYECKUE 3HAHUSI.

1.4. Conep:xkaHue nNporpamMmbl

Conep:xaHue nporpamMmmbl

Paznen 1. Mup ¢pusuxu Bokpyr Hac (1 9)
Teopus. Jlekuusi. Posib SMIupHIecKuX GU3MUECKUX 3aKOHOB U (PYHIaMEHTATBHBIX (DH3HIECKHX
OTKPBITHIA B Pa3BUTHU TEXHUKH.

Ilpakmuka. «Mo3roBoi mtypmy». [ToaroroBka noknanaos, pedeparos.

3H3HHH, YME¢HUA U HABBIKH. Ha6J’IIO,Z[eHI/Ie " OIIKMCAaHUEC Pa3JIMYHbIX BUJOB MCXaHUYCCKOTI'O
JABUIKCHUA. H3MCpCHI/Ie (bHSI/I‘leCKI/IX BCJIIMYHH: BPpEMCHH, PpaCCTOSAHHA, CKOPOCTH. HpOBeI[eHI/Ie
IIPOCTBIX OIIBITOB U SKCIICPUMECHTAJIbHBIX HMCCIEIOBAHUM MO BBISIBICHUIO 3aBUCUMOCTEH IIyTH! OT
BPEMCHHU IIPpHU PaBHOMEPHOM U PABHOYCKOPCHHOM JIBUKCHUH. HpaKTI/I‘ICCKOG IMPUMCHCHUC
(1)I/ISI/ILICCKI/IX 3HaHHUHI AJIs1 BBIABJICHUA 3aBUCUMOCTHU TOPMO3HOI'O ITYTU aBTOMOOMJII OT €T0 CKOpPOCTH.

Paznen 2. 3 yero Bce cocrout? (4 )

Teopus. Cemunap. Ox, yx 3tu MoJsiekyibl! Uto Takoe Mosiekyna? OnpeienieHiue pa3MepoB U MacChl
MoJiekyi. M3 gero cocrout mosekyia? M3 aromos. U3 dero coctost arombi? M3 yero coctost
aneMeHTapHbie YacTuibl? M3 kBapkoB. M3 yero coctost KBapku?

Otkyna Bcé B3sutoch? bomnbioit B3pei. Otansl bonbimoro B3peia. O6pazoBaHue 31eMeHTapHBIX
4acTHL], BELIECTBA.

3emuis, BOJa, BO3AYX U OroHb. TBEpAoe cocrosiHue BemecTBa. Kpucramisl. CTpoeHne KpUCTaLIOB.
Pazmeps! kpuctasioB. CoiicTBa kpuctayuioB. [Ipumenenue kpuctamioB. AMop¢Hsbie Tena. XKuakoe
cocrosiHue BemiecTBa. [loBepxHocTHOe HaTshkeHne. CoOcTBeHHAs popma KHUJIKOCTU. be3qoHHbIH
6okain. Bosa B pemiere. MbubHbIe my3bipH. JKyk-maByHen. Bogomepku. Kanumisapsl. ['azoo6pasHoe
cocrosiHue BemecTsa. CpoiicTBa razoB. MlHBepcroHHbIN ciieq camonéra. Cyna Ha BO3AYIIHON
noayuke. [1nazma. Urto takoe mnazma? XosonHas miasma. ['opsyas ninasma. [IlpuMenenue niuasmel.



CBepXIIJIOTHOE COCTOSIHUE BelecTBa. UTO Takoe CBEPXIJIOTHOE COCTOsIHUE BenlecTBa? Kak nomyuurs
CBEPXIUIOTHOE COCTOsIHKE BenlecTBa? CBONWCTBA CBEPXILJIOTHOTO COCTOSIHUSI BELLIECTBA.

Ilpakmuxka. DxcuiepuMeHTanbHas padorta. BeipanmBanue kpucramioB. Habmoaenue cBoiicTB
KpUCTAJIJIOB UCIAHACKOTO 1Inara u TypMmainuHa. HaOnroneHre noBepXHOCTHOTO HATSKEHUS U
KalWUIPHBIX siBeHuil. Habmronenue cBeueHnss HEOHOBOM JTaMIThl U U (POBBIX HHANKATOPOB.

Pa3nen 3. MexaHnka - OCHOBA JIBH:KeHUsI ¥ B3auMmo/eiicTBus Teua (54)

Teopus. Jlexuus. Mexannueckoe asuxeHue. [ paguueckoe npencrasienue nprwkenus. Co3maanue
MaTcpHraJioB C 3aJaHHBIMU CBOMCTBaMH. I[BI/I)KGHI/IG TCJ1a 110 I[Gf/iCTBI/IGM HECKOJIbKHUX CHJI.
I[BI/I)KCHI/IC CHUCTEMBI CBA3aHHBIX TECII.

3aKkoH COXpaHCHUA KOJINYCCTBA ABMKCHUA U COBPEMCHHAA TCXHHKA.

OCHOBHBIE 3aKOHBI THAPOCTATHKU - 3akOoHBI [lackans u Apxumena. J[aBieHue KuJIKOCTEH.
I'mapocrarnueckuit mapanokc. [InaBanue Tten. YeroitunBocTh KopaOneid. [IpouHOCTh MOABOAHBIX
nonok. [lonpeMHas cuia kpputa camosera. BozgyxormiaBanue.

Craruka. PaBHOBecre Tema 1moja JCHCTBHEM HECKOJNBKUX cuil. Pasnokenue cun. OOmme ycinoBus
paBHOBecus. CBsizu. Peakuus cBsizu. PaBHOBecHe Tena, UMEIOIIEro och BpalmieHus. PaBHoBecue
ten. Buael paBHOBecus. YcrounBocTh Tedl. Llentp macc. [Ipocteie mexanusmbl. KIIJ nmpoctsix
MeXaHU3MOB. [[puMeHeHne CTaTuKd B OBITY U TEXHUKE.

Ilpakmuka. DxcriepuMeHTaIbHbIE pa0oThl. PU3NUECKHE MPUHIIUIIBI TEXHUKHU B (PU3HUKE.
HaGmronenne ynpyrux u miactudeckux aedopManuii. 3aBUCUMOCTh TMPOYHOCTH OT (DOPMBI
tena. HaGmroienne u onucanne B3auMOACHCTBUS TEJ, epeadn IaBJICHUS KUIKOCTSIMH U Ta3aMH,
IUTABaHUA T, MEXaHMYECKUX KOJIEOAaHNH U BOJIH; OOBSICHEHHE 3TUX SIBJICHUHM HAa OCHOBE 3aKOHOB
JrHaMuku Hprotona.

PaBHOBecue Tena, umeroniero ochb BpaiieHusi. Onpenenenue mneHtpa macce. Onpenenenne KITJ{
MMPOCTHIX MEXaHU3MOB.

Brrssicuenne YCJIOBPII;'I IJ1aBaHUuA TCI. I/ISMepeHI/Ie JAaBJICHUS Pa3HBIX )I(PI,I[KOCTeﬁ. Pemenue 3aJa4 Ha
BBIYHCJIICHHUC apXHMCHOBOﬁ CHJIBI. I/IBY‘IGHI/IG KU3HCACATCIBHOCTH BCIIMKUX (1)I/I3I/IKOB.

Paznen 4. TensioBblie ¢pantazun (4 9)

Teopusa. Temneparypa. M3mepenue temneparypsl. Temneparypssie mkainsl: Peomiopa, @apenrenira,
Henbcus, KenbBuna. TepMOMETpHI: )KUIKOCTHBIE, TA30BbIC, OMMETAJUINYECKUE, STCKTPHUECKHUE.
Temmnepatypa B KocMoce.

Wcrtounuku terna. Bunel Teronepenaun. Hecropaemas 6ymara. bymasknast kactprods.
AnromuHmueBas GoJibra Ijs XpaHeHUs MUITH. XOJOAUIBHUK «OXJIaxaaeT» KoMHary. UépHbie (hopMbl
i uporoB. YyryHasle ckoBopoakH. Kak octynuts kode. [log cHexxHbiM onesiom. Urmy.
[TepememmBaeM Bo3yx (KOHBeKIHS). OrypuuK B MapHUKE (MTApHUKOBBIN 3 dekT). Annadbaruueckue
nporecchl. XoxkaeHue 1mno oruto. Onexaa IETYNKOB U KOCMOHABTOB. OJiexk/1a MapCcOMPOXOALIEB.

TemnoBoe pacmpeHuc TBépI[BIX, KHUAKUX U Pa3006pa3HLIX TECII. PaCI_HI/IpCHI/Ie TBéleBIX TCII U €T0
MMPUMCHCHUC. PaCH_II/IpCHI/IC JKUJKOCTEH U €ro IMPUMCHCHUC. PaCIJ_II/IpCHI/IC Ta30B U €ro NpUMCHCHHUC.



Temo paboraer. [llap I'epona. ITapossie mammab! (Herokomen, Ceepu, [lon3yHnoB, Yarr). [lapoBoii
aBToMoOminb Hetotona. CamoBap Ha kosnécax. [laposos. [lapoxon. /IBurarenu BHyTpeHHET O
cropanus. Victopust aBTOMOOMIIS.

Ilpakmuxka. TBopueckas Mactepckas. Habmonenue siBinenuii teronepenaun. Habmonenne
TEIUIOBOTO PACIIMPEHHS TBEPIBIX, )KUIKUX U Ta3000pa3HbIX Tel. V3yueHne ycTporcTBa MapoBoi
MalI1HbI, TapOBOU TypOUHBI U IBUraTelsl BHYTPEHHET0 cropanus. M3rorosnenue mozaenei
TEIUIOBBIX JIBUTaTEIIEH.

Pa3znen 5. Bosnbl 60sib1ne n MajieHbkue (3 1)

Teopus. Jlexuus. Mexanndeckue koyiebanusi. Mexannueckue BosIHbIL. Tumnsl BoiaH. OO6pazoBaHue
BoJiH. CBoicTBa BoJiH. Peructpanus BosH. Celicmorpadsl. Toprano. CMmepy B OyThUIKE
MHHEpaIbHOM BOABIL. bapamku. Bonusl-rurantsl. [IpuinBsl 1 oTiiBbL. POKYCHI ¢ KOJEYKAaMU JbIMa.

Hpakmuka. 3KCHCpI/IMeHT. MO)IGJ'II/IpOBaHI/Ie MOMNEPCUYHBIX U MPOJOJBHBIX MEXaHUYCCKHUX BOJIH.
HsroroBnenne reaeparopa ALIMOBBIX KOJICI.

Paznen 6. 3araaka 3Byka (34)
Teopus. «Mo3roBoi TypM». 3ByKOBBIE€ BOJIHBI. [ pOMKOCTB 3ByKa. BricoTa TOHa.

Hcrounuku 3ByKa. JKyKkaHue muensl U MMcK komapa. Yem norot nrunsl? YeM cTpexkoder
Ky3Heurnk? Yro takoe ménot? Kypuamuii pydeit. [llymsmue Bogonposoausie TpyOsl. [Touemy cuer
ckpunut o Horamu? [Mouemy men ckpunut? Ckpunut ckpunka. Cmbraok. [Torommii Gokan.
[Toromue nmpoBoaa. Ceuct rydoamu. [lorommii mecok. PeBymue mronsl. bapaGanusiii Tenerpad.

Pacnpoctpanenue 3Byka. Kak pacnpoctpansiercs 3Byk? PacnpocTpaHeHe 3ByKa B TBEPIBIX TENaX,
KUJKOCTSX M ra3ax. ViBaH-11apeBUY U MapTU3aHbL. Y XOM K 3emiie. BepéBounsiit TenedoH (cuenats !).
3Byku Ha JIyHe. TummuHa nocne cHeronaja.

[Tpuémuuku 3Byka. Yxo. Kak mbI ciplmumM? berxoBeH. 3adem uenoBeky aBa yxa? MukpogoH.

Otpaxenue 3Byka. 9x0. MHOTOKpaTHOE 7X0. 3BYKOBBIE 3epKajia. 3ByK B TeaTpajibHOM 3aiie. ["anepes
ménotoB. Moct 3xa. Pymop. Meradon. Axkycruka nomenienus. [lenne B BanHoi komHate. [lym
MODsI B paKOBHUHE.

3ByKoBO# pe3oHaHc. Pu3nKa My3bIKalIbHBIX HHCTPYMEHTOB. TeMOp 3Byka. Du3uKa 1 My3bIKa.
[Touemy pa3Hble My3bIKalbHbIE HHCTPYMEHTHI 3BydaT no-pasHomy? TemOp rosoca u renuit. ['onoc
pa3buBaeT Ookabl. 3araJku 3Bydalero Merauia (kojokona). TaiiHa oprasa.

3anuck 3Byka. @onorpad. 'pammodon. [laredon. 3Byk B kuno. Maruutodon. Komnakr-auck.
CoOCTBEHHBIH r0JIOC B 3aMTUCH.

Wudpa3syk u ynbTpa3Byk. Uto Takoe nHppa3Byk. CrocoOsl ero noiaydenus. [eiictBue nadpaspyka
HAa >KMBBIE OPraHU3MBbl. YX0 Meny3bl. [loueMy mmpaBoCiIaBHbBIE U HHAUMCKUE XpPaMBbl, KATOJIUYECKHE
KOCTEBI, SITOHCKHUE MArobl UMEIOT OO0JIbIINE pa3Mepbl. 3arafku OOJbIINX HHCTPYMEHTOB — OpraHa,
Lapb-KOJIOKOJA. .. IH(ppa3ByK — TeHb IMBUIN3ALHIH.

UYro Takoe ynpTpa3ByK U CIIOCOOBI €ro noyrydeHus. JlelcTBus ynbTpa3ByKa Ha )KUBbIE OPIaHU3MBI.
Jleryumne mpimu. Jensdunsl. Ctupansnas mamnaa Jleonapao na Bunuu. 1lénkanse 6uya.

Ilpakmuka. BrictaBka. M3ydeHne ycTpolcTBa U PUHLIMIA JEHCTBHS UICTOYHUKOB U IPUEMHUKOB
3BYKa — 'POMKOTOBOpUTEIs, TelaedoHa, MUKpodoHa u T.4. M3roToBieHne 1 UCIbITaHuE BEPEBOYHOTO
TeneoHa.



Paznen 7. Komiku, HCKpbI 1 MOJTHHH (2 1)

Teopusa. Ctynus. Dnexrpusauus Tei. BzaumoaelcTBue 3JIeKTPUUECKUX 3apsI0B.
DnexkTpocTaTHuecKast IEBUTAUA. DIEKTPOIEThI. DIIEKTpUUYECKHe prIObl. ATMOC(hepHOe
IEKTPUYECTBO. SIpKUIl CBET U CTpALIHBIA I'poXOT (MoJHUA U rpoM). Tumnel monuuil. [llapoas
MoaHus. MonmuueoTBoA. Ckoiabko ctout MostHus? Kopounsiid paspsa. OTHU CBSITOTO DiibMa.

Ilpakmuxa. llpaktuueckas padora. HaGmronenue snexrpusanuu tei. HabmroaeHne B3anMoaeiicTBus
QJICKTPUYCCKHUX 3apsa10B. 3aHuMareabHbIe ONBITHI 110 QJICKTPOCTATHKE.

Paznen 8. DiekTpuuecTBo B Halem gome (3 4)

Teopusa. becena. Yto Takoe anekrpuueckuil Tok? Mcrounuku snexkrpuueckoro Toka. [IpoBogHuku
aneKkTpudeckoro Toka. ConpoTHBIIEHNE TPOBOAHUKOB. Hanpsbkenue, cuiia Toka U UX U3MepeHue.
[IpocTenmme 3neKTpUYECKUE LHEIH.

TenoBoe efiCTBUE IIEKTPUUYECKOTO TOKA. DJIEKTpUUYECKas JJaMIa. DJIEeKTPUUECKUN yTIOT.
DneKTpuyecKuil NasyIbHUK. DINEKTPUIECKUI YallHUK.

Ilpakmuka. JxcriepuMeHT. 3aHUMAaTEIbHBIE OTBITHI C 3JeKTpuyecTBOM. COOpKa MpoCcTeHIINX
ANEKTPUUECKUX 1eneil. M3yuenne ycTpoicTBa M MpaKTHIECKUE pabOTHI MO COOPKE DIEKTPUUECKOTO
MaTpoHa JJIs JJaMIbl, BUJIKH, PO3ETKH, BBIKIIFOUATENS, TPEAOXPAHUTEIIS.

Pemenue 3aga4 — KaYECTBEHHBIX U PACUETHBIX.

Paznen 9. [Touemy MaruHur ectb Maruur? (2 4)

Teopusa. Ctynus. MaruutHoe noje. Maruutasie TuHuM. [locTosiHHbIe MarHuThl. CKOJIBKO MOJIOCOB
y MarauTa? MoseT Ju ObITh MarHUT ¢ OJHUM TIOJIFOCOM? ¢ TpeMs ToJirocamu? MarautHas
nesutanus. ['pod Maromera. DiieKTpoMarHuTHOE MapeHrne. MarHuTHBIN BEYHBIA TBUTATETb.
[Tongpuoe cusinue.

DNeKTpOMarHuThl. DJIEKTPO3BOHOK. TenedoH. DIEeKTpOMarHuTHOE pelie.

JlelicTBMEe MarHMTHOTO TOJIs1 HA TOK. DynekTpomoTop. [Isuiecoc. CtupaabHasi ManivHa.
XononuinpHUK. OeH.

Ilpakmuxka. TBopueckas mactepckasi. OnbITel ¢ MarHuTaMu. OnbITH ¢ AsekTpoMarauTamu. Coopka
Y UCHBITAHUE JIEKTpoaABUTarens. [[pou3BoauM MeKTPUUYECKYIO SHEPTHUIO.

Pemenue 3agay — KaueCTBEHHBIX U pvaéTHBIX.

Paznen 10. Bojinbi B 3¢pupe (34)

Teopusa. becena. Uto Takoe paguoBosiHbl? M300perenue paauo A.C. ITonoBeiM. Pamno — 310 oueHb
npocrto! Paguosemanue. Paguonpuémuuk. TeneBuaeHue — 31o Toxke npocto! Tenepeanue.
Tenesuzop. CriytHUKOBas cBs3b. CoToBas cBs3b. COTOBBIN TenedoH.

HpaKmuKa. MOILeJ'II/IpOBaHI/IC SIBIICHUH. I/I3yquI/Ie pacnpoCTpaHCHUS U HpI/IéMa OJICKTPOMATHUTHBIX
BOJIH.

Pemrenue 3agau — Ka4€CTBEHHBIX U PACUETHBIX.
Paznen 11. CBeT Mo, 3epKajiblie, CKaXKH... (3 1)

Teopus. TBopueckas mactepckas. UYto takoe cBet? Mctounuku ceera. [Ipsmonunelinoe
pacripoctpanenue cBeta. CBemstuku. OnTudeckas AbIpouka. SMMK ¢ AbIpoUuKoil (kamepa-oOcKypa).
Tenu u nosyrenu. Tenessie noprpeTsl. ConHeuHble U TyHHbIE 3aTMeHus. Jlyun bynasl. Ontuueckue
WJUTIO3UH.



Otpaxenue ceta. [IposiBiieHNE OTpaskeHuUs CBETa B IPUPOJIE U IPUMEHEHNE B HAyKe, TEXHUKE U B
obiTy. Komausu riaza B temHoTe. PaccessHHOe M 3epKajibHOE OTpaskeHue cBeta. [1nockoe 3epkaiio.
[TsatuxparHas Gortorpadus. Kussie noprpetsl. OTpaxkarenu Ha Benocunene (karadoTbl). YTOIKOBbIE
otpaxarenu. Jlyun cmeptu (Apxumen). Kaneiinockon. J{Bopibl winiro3uii u Mmupaxeil. YenoBek-
neBuaumka. [llanka-nesuaumka. Cheprueckue 3epkana. Komuara cmexa. Tearp KpuBBIX 3epKall.

[Ipenomnenue cBeta. [Ipenomienue cBera B TBEPIBIX TeaX, )KUIKOCTAX U rasax. [Ipoxoxaenue
cBeTa depe3 cTekio. «CromaHHash JIoxkka. JIyau cBeta B 3eMHO# atMocdepe. Jloxkabie ColHIa.
Mupaxu! ®ara Moprana.

OnTudeckue MpuOOPHI. 3akuraTesibHoe cTekio. JIna3el. M300paxenus B muH3ax. a3 —
onThyeckuit mpudop. JanbHO30pKOCTh U OIU30PYKOCTh. 3pEHNE OJTHUM I1a30M, IBYMsI IJ1a3aMu,
TpeMms ria3amu ... J[Ba koHia, 18a komibna ... (Ouku). ['uruena 3penus. ['naza OpaTheB Hammx
Menbinx. Cetonuch. @otoanmapar. JlansHoBunenue. bunoxium. [logzopusie TpyOsl. Teneckomnsl:
peduekTopsl U pe@pakTopsl. KUIKUN TEIECKOI.

Paznoxenue (aucnepcust) ceera. Pamyra. Kaxxprit OXOTHUK JKellaeT 3HaTh, TA€ CUIUT (ha3aH.
[Touemy kpacHbIit maToK KpacHoro 1Bera? [[Bera ten. [louemy Hebo romyboe? [lepiamyTpoBsie
obnaka. CepeOpuctsie oomaka. Onexa 6enas, ofexaa 4y€pHas. ... [[Betnbie cTé€xmpimkn. Kak
Y3HAIOT, U3 4eT0 cocToAT 3BE3/bI? [[BeTomy3bika Ha auckoTeke. CuMQoHnYecKas mosMa
«[Ipomereii» CxpsiObuHa.

Wndpaxpacusie, ynbTpaduosieTOBbIE U PEHTI€HOBCKUE JTy4d. V3 yero coctout cosiHeYHbIN CBET?
Nudpakpacubie 1yuun u ux cpoiictBa. Temmossie iyun. Jlyun xomoaa. Kak MokHO BUIETh B
temHoTe? Kak BbI yripaBisieTe TeneBu3opoM? YIibTpadroieToBbIC Tydr U UX CBOMCTBA.
CgerozamuTHbie 04Kkd. YTO Takoe 3arap? PeHTreHoBckue ayun. TanHCTBEHHBIE X-Ty4H.

Ilpakmuka. [Tpaktnyeckas padora. /emaem comHednbie yackl. M3ydeHue oTpakeHHsI CBETa OT
TJIOCKUX M cheprueckux 3epkai. M3rotosnenue kaneigockona. M3ydeHne npeaomMiIeHus CBETa C
MOMOIIBIO TIOCKONapasIeIbHON MIIACTUHKH, TPU3MBbI U JIUH3. [IpakTiueckue 3a0aBbl CO CBETOM.
Nsrotosnenue moaenei teneckonon I'.I'amunes u U.HetoTona. [lonydenue paayru.

Pemenne 3aJa4 — KaA4Y€CTBCHHBIX U paC‘IéTHBIX.

Paznen 12. ®u3uka U HAyYHO-TeXHHYeCKHUii nmporpecc (1)
Teopusa. becena. Camble COBpEMEHHBIE TEXHUUYECKHE HUJIeU. Pa3inuHble TEXHUYECKUE YCTPOMCTBA.

Ilpakmuxka. Kpyrineiii cron. [loaroroBka qokiianoB, cooOmieHuid U pedepaToB 0 pa3BUTUH TEXHUKH B
Poccun. Hayuno-texuuueckuii nporpecc u auHamMuka Hetotona. O rupocTatuke B COBPEMEHHOMN
TexHuKe. /[aBjeHne BEICOKOE U HU3KOE. ABTOMAThI 3aMEHSIOT YeIOBEKa.

Ilpakmuka: Hayuno-npaktuyeckasi KoH(pepeHIus. 3aunTa IpoeKTOB.

YyeOHbIii JIaH

n/

HasBanue pasnena, KonnuecTBo yacos ®opmsbl
TEMBI Bcero Teopus IIpakTuka arrectauuu/
KOHTPOJIA
(3auer,
TBOpYECKas
pabora,
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BBICTaBKa,

KOHKYPC,
becTrBaIb U
Ap.)

1 |Pasmen 1. Mup usuku 1 0,5 0,5 3a4eT
BOKPYT Hac

2 |Pazmen 2. M3 wero Bce 4 2 2 TBOpUECKas
COCTOUT? pabota

3 | Pazmen 3. Mexanuka- oCHOBa 5 2 3 ¢becTuBaib
JBUKCHHSI H B3aMMOICHCTBUS
Te

4 | Pazmen 4. TennoBeie 4 2 2 TBOpUECKas
¢danTazun pabota

5 | Paznen 5. Bonubl Oosbline u 3 1 2 3ayeT
MaJICHbKHE

6 | Pasmen 6. 3arajaka 3Byka 3 2 1 BBICTaBKa

7 | Pazmen 7. Komku, HCKpbl U 2 1 1 TBOpYECKas
MOJIHUH pabota

8 | Pazmen 8. DmekrtpuuecTtBo B 3 2 1 BBICTaBKa
HAIlleM JIOMe

9 | Pasmen 9. Ilouemy Marut 2 1 1 3a4eT
€CTh MarHuT?

10 | Paznen 10. Bonnsl B adupe 3 2 1 3a4er

11 | Pasgen 11. Cser MoH, 3 2 1 BBICTaBKa
3epKaJIbIIE, CKAXKH. ..

12 | Paznen 12. ®usuka u HAyIHO- 1 0,5 0,5 3a4eT
TEXHUYECKUI MPOrpece
Hroro: 34 18 16
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2. KoMniekc OpraHu3aliioOHHO-NeJarorn4ecKux yCJI0BHil peaju3aluy J0N0JTHUTEIbHOH 001e00pa3oBaTeIbHON 001Iepa3BUBaIOLIeH
NPOrpaMMblI

1.5. Kanenpapuvblii yueOHblii rpadguk

JlomomauTeBHAS 00me00pa3zoBaTebHas o0Iepa3BuBaroias nporpaMma « DOH3UKU B OMBITaX M SKCIIEPUMEHTAX»
Cpok peanuzanuu: 1 rom.

Ne | Mecsn Yucno | Bpems dopma Kommnue | Tema Mecto dopma

/o MIPOBEJICHUS | 3aHATHS CTBO 3aHATHS MIPOBEICHUS KOHTPOJIS

3aHATHS 4acoB

1 JIEKIIHS 1 1.1. Mup ¢usuku BOKpyr Hac KaOUHET 3a4er

2 Teopus 1 2.1. Monekynel.  Tpu  TOJOXKEHHUS | KAOWHET TBOpUecKkas paboTa
MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH
CTPOCHHS BEIIECTBA.

3 MIPaKTHKA 1 2.2. BeipamuBaHue KPUCTAJIIOB. KaOWHEeT TBOpYECKas paboTa

4 TEOpUs 1 2.3.3nakoMcTBO ¢ Teopueid bombmioro | kabuHeT TBOpYECKas padoTa
B3pbIBA.

5 TEOpUs 1 2.4. CocTosiHUs BEIECTBA. KaOWHeT TBOpYECKas paboTa

6 MIpaKTHUKa 1 3.1. MexaHH4eCKO€E IBUKEHUE. KaOuHeT 3a4eTHas paboTa, BEJICHHE
I'paduueckoe onmucanue ABMKCHUS JHEBHHUKA JOCTIKEHUMN

yUanmxcs

7 IpaKTHUKa 1 3.2. JIlpmwkeHue Tela I1OA JICHCTBUEM | KAOMHET 3a4eTHas paboTa, BEJICHHE
HECKOJIBLKHX CHIL. JHEBHHUKA JOCTKEHHI

yUanmxcs

8 TEOpHUs 1 3.3. IlpumeHenue crtatuku B OBITY U | KaOMHET BBICTaBKa
TEXHUKE.

9 MpaKkTUKa 1 3.4. PaBHoBecue Ten. Buabl paBHOBecus. | KaOMHET 3a4eT, BeJcHUEe JHEBHUKA
VYeronuusocts Ten. Llentp macc. IIpocteie JIOCTHKEHUH y4JalluXcs
mexaHu3Mbl. KI1J] mpocThIx MexaHU3MOB.

10 MpaKTHUKa 1 3.5. PaBHoBecHe Tejla, MMEIOIIETO OCH | KAOMHET 3a4eT, BeJeHUE JHEBHUKA
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BpameHus. OnpeneneHue LEHTpa Macc.
Ornpenenenue KITQ MPOCTBIX
MEXaHU3MOB.

TBOPUYECKUX paboT

11

Teopus

4.1.Temniepatypa. Usmepenue
TeMIieparypsl. TemneparypHsle MIKaJIbI.

KaOUHET

TBOpYEcKas pabora

12

TEeopHUs

4.2. Bujpl Teruionepeayu.

KaOUHET

TBOpYecKas pabora

13

MIPaKTHKA

4.3. HabnrofieHue sSIBIICHUH TETUIOTIepEeIayun.

KaOWHET

TBOpUecKas paboTa

14

MIpaKTHKa

4.4, HabmroieHue TETIOBOTO PACIIUPEHUS
TBEPJBIX, KUIAKUX U Ta3000pa3HBIX TE.

KaOWHET

TBOpUecKkas paboTa

15

Teopus

5.1.Mexanudeckue KOJIEOAHHUS.
Mexaanueckue  BOJIHBL. THWIBI  BOJIH.
O6pa3zoBanue BoaH. CBOMCTBA BOJIH.

KaOWHET

3a4€CT

16

MIpaKTHKa

5.2. MogenupoBaHue IONEPEUYHBIX U
MPOJIOJIbHBIX MEXaHHUYECKUX BOJIH

KaOWHET

3a4€T

17

TEOPUS

5.3. Peructpamms BosiH. Ceiicmorpadpl.

KaOuHeT

3a4€CT

18

TEOpUs

6.1. 3BykoBble BOJIHBEI. Pacrpoctpanenue
3ByKa. [I[puémMHNKYN 3BYyKa.

KaOuHeT

TBOpYECKas padoTa

19

TEOpUs

6.2. 3anuce 3ByKa. ®donorpad.
I'pammocdon. IlaredoH. 3Byk B KHHO.
MaruuTtodoH. Kommakr-auck.
CoOCTBEHHBIH I'0JIOC B 3aIIKCH.

KaOuHeT

BBICTaBKa paboT

20

IIpaKTHKa

6.3. M3ydenwe ycTpoOWCTBa W MPUHIIMIIA
NCWCTBUS MCTOYHUKOB M  NPUEMHHKOB
3ByKa — TPOMKOTOBOPHUTEINS, TeledoHa,
MHUKpO(OHA U T.J.

KaOuHeT

TBOpUecKkas paboTa

21

TeopuUs

7.1. Dnexrpusanus Teln. B3amMonelicTBue
AICKTPUYECKUX 3aPSAI0B.

KaOuHeT

TBOpUecKkas paboTa

22

IMPpaKTHUKa

7.2. HaOmroneHue dJCKTpU3AIlUU  TEIl.
Hab6mronenue B3aMMOICNCTBUSA
ANEKTPUYECKUX 3apsI0B.

KaOuHeT

TBOpYecKas padoTa

23

TEOpHUs

8.1. Yrto Takoe dNEKTpUYECKHH TOK?
VICTOYHMKH JIEKTPUYECKOTO TOKA.

KaOuHeT

3a4CT

13




24 MpaKTUKa 1 8.2.3aHuMaTeNnbHbIE OTIBITHI c | kabuHer TBOpYECKas paboTa
HIIEKTPUYECTBOM.

25 TeOpus 1 8.3. IIpocrTeiiue MEKTPUIECKUE TICTIH. KaOuHeT TBOpYECKas paboTa

26 Teopus 1 9.1. Tlocrostuabie MarHUTBL.  CKOJBKO | KaOMHET 3a4yeT
I0JIFOCOB Y MarHura?

27 IPaKTHKA 1 9.2. Omnwitet ¢ Marautamu. OmBITEL € | KAOMHET TBOpUecKas paboTa
AJIEKTPOMArHUTaMH.

28 TEOpUs 1 10.1. Yro Takoe paaroBOJIHBI? KaOMHET 3a4yeT

29 MpaKTHKa 1 10.2. WM3ydeHume pacnpoCTpaHeHUs U | KaOWHET TBOpUecKkas paboTa
npuéma 3JIeKTPOMArHUTHBIX BOJIH.

30 TEOPUS 1 10.3. Pagmno — »T0 04eHp mpocTo! KaOWHEeT TBOpYECKas paboTra

31 TEOpHs 1 11.1. Yro Takoe cBet? KaOWHEeT TBOpYECKas paboTa

32 MpaKTHUKa 1 11.2. Jlemaem COJTHEUHBIC YaCHI. KaOWHeT BBICTaBKa

33 MpaKTHUKa 1 11.3. H3yuenue OTpakeHHS CBeTa OT | KaOWHET TBOpYECKas paboTa
IJIOCKUX U C(HEepPUYECKUX  3EepKall.
H3roroBieHue KajleiIoCKoIAa.

34 MpaKTUKa 1 12.1. O pasButuum TexHuku B Poccun. | kabuHET TBOpYECKas paboTa

PaznuuHble TEXHUYECKHE YCTPOMCTBA.
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1.6. YcioBusi peaju3aiuu NporpamMmsl

MarepuajbHO-TeXHHYeCKOe o0ecrieyeHre NpPorpaMmMbl

3aHATUS OyIyT MPOBOAUTHCS B YUeOHOM KaOWHETE; B TIOMEIICHUH HAXOISATCS KIIACCHAs
JI0CKa, CTOJIbl U CTYJIb I YYalllUXCsl M NeAarora, mkapsl M CTEJIAXH Ui XpaHEHUs
JUIAKTUYECKUX T0COOMII M y4eOHbIX MarepuayioB; o0OOpyIOBaHUE, HEOOXOAUMOE JUIs
npoBeZicHUsT 3aHATUA. B kaOuHere ecTh TEXHUYECKHE CpeicTBa OOydeHHsl (KOMIIbIOTED,
MIPUHTEP, MYJIbTUMEAUA-IIPOEKTOP).

[lepeuens MaTepranoB, HEOOXOAUMBIX JJIs 3aHIATHUN: (PU3NUECKHE TPUOOPHI - TEPMOMETP,
MEH3YpKa, JIMHEHKa. Tejaa pa3Hoil (opMbl U pa3MepoB; BEChl; HAOOP TUpPb; HAOOP TeNl U3 Pa3HBIX
BEILECTB; LIAIIKH; AMHAMOMETp; MPOCTbIEé MEXaHU3MBbI- pbluar, OJIOK, HAKJIOHHAas IIOCKOCTb;
pa3auyYHbIe JKUAKOCTH- BOJA, CIUPT, MAacjo IOJCOJHEYHOE B MNPOOMpPKAX Ha IOJICTaBKE;
BEIIECTBA C PA3IMYHON TEIUIONPOBOJHOCThIO-OyMara, Bara, OMHT, Jpar, XJomyaToOyMa)KHas
TKaHb, METAJNINYECKUE TeJla; HA0Op KPUCTAIIIOB; Teja, UMEIOIINE Pa3HbIi BEC, MIJIITUMETPOBAs
Oymara; Beiepko Apxumesa, OTIIMBHOW COCYH, TMHAMOMETP, COCYJ C BOJIOH; OapoMeTp, IITIPHII,
MUIETKa; ONTHYECKUH TUCK, HAOOp 3epKall, CTEKJISIHHbIE IUIACTUHBI; ONTHUYECKHE MPUOOPHI-
(doToamnmapar, MUKPOCKOII, TEJIECKOI, MbUIbHbIE My3bIPH; BO3AYIIHbIE IIAPUKU, TKAHU- LIEJIK,
XJIom4aroOymMaskHasi TKaHb, LIEPCTb, MeX; Teja, CAelaHHble U3 300HUTA, CTEKJIa, MeTallla;
anekTpodopHas MalluHA; CYJITaHYMKH Ha IIOJCTaBKaX; HMCTOYHHUKH TOKa- TEPMODJIEMEHT,
(OTOAIEMEHT, TalbBAHWYECKUN DIIEMEHT, aKKyMYJSTOp; AJIEMEHTBI 3JEKTPUUECKOM Ienu-
JaMIIOYKa Ha TOJICTaBKe, 3JEKTPUYECKUN 3BOHOK, KIIIOY, COEAMHMUTEIbHBbIE NMPOBOAA; HaAOOP
MarHuToB pa3HOW (OpPMBI; MOJENb JJIEKTPUYECKOro JBurarens; Habop «PaauoTexHUK»;
CHJIOMED, CEKYHIOMED.

Ha 3ansatusx ucnonb3yercss yueOHBIM KOMIUIEKT HAa KaXkJ0Tro oOydaroierocs (TeTpaab, pydyka,
Kapaspani, GJoMacTepsbl).

KommnbrorepHass mnpeseHraiuu  «CTpoeHue  BemiecTBa»  «TerioBble  SBJICHUNY,
«MexaHHUeCKHUe BOJHBD», «3BYKOBBIE BOJHBI», «DIEKTPUUECKUE SBIICHUA», «DIEKTPUUECKHI
Tok», «MaruutHele siBneHus», «PaanoBonHb», «CBer B mnpupoae», «Dusmka U HAy4YHO-
TEXHUYECKUH TMporpecc». BHUICOPMIbMBI U aHUMalUUOHHbIE ponukd. DparmeHtsl u3
MYJIbTUMEIUHHBIX SHIUKIIONEUH N0 (u3nke. 3aHUMATEIbHbIE OTIBITHI.

bmanku ¢ KPUTCPpUAMHU OLICHUBAHUSA ITPOCKTOB yUallluXCs.

MeTtoanuyeckoe odecrneyeHue
[Iporpamma oGecriedyrBaeTcsi METOANYCCKUMHU BHIAMH TPOAYKIMH: Pa3pabOTKHU JICKIIHIA,
Oecen. Mcrmosib3yroTcsi peKOMEHAAIMU 110 TPOBEICHHUI0 Ja0OpATOPHBIX M MPAKTHUECKUX
paboT, 1O IIOCTAHOBKE OKCICPUMEHTOB WJIHM OIBITOB; JUIAKTHYCCKHMH W JICKIIMOHHBIM
MaTepHualibl, METOAMKH IO UCCIICAOBATEIILCKOM paboTe, TEeMaTHKa MCCIIEIOBATEIbCKUAX PadoT.

1.8. ®opmbl aTTecTALUM

IlogBenenrue HUTOTOB MO pe3yiibTaTaM OCBOCHHUA MaTcpuajia JTaHHOM IporpaMMbl MOKET
OBITh B (I)OpMe 3allUThl IIPOCKTOB BO BpPEMA IIPOBCACHUA UTOTOBBIX 3aHATul. B mponecce
npocMoTpa pa60T MMPpOUCXOAUT O6CY)K,Z[CHI/IC OPUTHHAJIBHOCTU 3aMBbICJIa U €r0 BOINIOIICHHA
aABTOPOM.

B kxoHIie roga rotoBUTCs HAay4YHO- HCCJICHO0BATCIILCKAA KOH(pCpCHL[I/IH, B KOTOpOﬁ Y4aCTBYIOT
BCC ydaliuecs, nmpeaAcCTaBJIsIlOT CBOU IIPOCKTHI.
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®opmsl

IIoABCACHUSA HUTOI'OB

oO11epa3BUBaIOIIECH TPOTPAMMBI:

npoOoyKmMusHble

dopmuol:

peayM3anu  JOTMOJHUTEIBHOW  00IIe00pa3oBaTeIbHOM

JUCKYCCUH, KPYTJBIC CTOJIbI; CECMHUHAPbI, IMPAKTUYCCKUC pa60TBI,

BBICTaBKH, y4eOHO-HCCIIET0BATEIHCKUE KOHPEPEHIUH U T. I.;
O00KyMeHmanbHvle (HopmMbl OTPAKAIOT IOCTIDKEHHUS KaKIOTO YYamlerocs, K HUM OTHOCSTCS:

JHCEBHHUKU 0 CTIKEHUN yJamuxcs,

KapThI

JTHCBHUKH MEAArOTHICCKUX HAOIIOICHUH, ITOPTQOITHO yIaITIXCS.

1.9. OneHouyHble MaTePHAJIBI

HHSI OILICHKU JIMYHBIX )IOCTI/I)KCHI/Iﬁ ydJamunuxcst UCIOJIb3YIOTCA

KpI/ITCpI/IaJ'[I)HOC OLCHHMBAHMWE IIPHU BBINIOJIHCHUH 3a1a4, IIPAKTUICCKUX pa60T,

COCTaBJIEHUHU Ta0JHUIl, pazpaboTaHHbIe yIUTeIIMHU Gu3nky 1rkoasl Ne3 1. KotoBcka.

<<BI/I)IBI TEIIoNEpeaadmn», «SHeKTpI/I‘IeCKI/Ie SIBJICHUSD).

Kpurepun onennBanus npoexra.
KpoccBopas! «IlnmoTHOCTE BemecTBay, «BoiTankupatomias cuinay, «ATMochepHoe

TecTr MO TeMaM «MeXaHHYeCKoe JABMOKCHUC), «I[aBJ'IeHI/Ie», «CBeToBBIC SABJICHUA»,

nasieHuey, «IIpocteie Mexanu3Mbl», «cTounnku Tokay, «[1oCcTOSTHHBIE MAaTHUTHIY.

2.5. MeTroanueckne MaTepHuaJbl

OLCHKHU PE3YyJIbTaTOB OCBOCHHA IIPOI'PaMMBI,

No HasBanue pazgena, MarepuanbHO- Dopmbl, Dopmbl
n/m TEMBbI TEXHUYECKOE METO/IbI, MMOIBEICHUS
OCHAIICHHE, TUIaKTUKO- MIPUEMBI HUTOTOB
METOIMYECKUI MaTepral 00yueHUs
Paznen 1. Mup | KomnbrorepHas Jlexmus, 3aueT, BeIcHHE
(bM3UKHM BOKPYT HAC | MPE3CHTAIMS «Mup | «Mo3rooit JIHEBHHUKA
(bU3MKH BOKPYT HaC» HITYPM». VHIUBUTyJIbHBIX
NOCTHKECHUN
y4armierocs.
Paznen 2. U3 yero | KomnbrorepHas CemuHap, TBopueckas
BCE COCTOUT? npe3enTanus «CTpoecHue SKCIIEpUMEHTANIb | paboTa,
BEILIECTBAY», BUICOPUIbMBI | Has paboTa. TECTUPOBAHUE.
Y aHUMAalMOHHbBIEC POJITUKH.
®parmMeHTsI U3
MYJIbTUMEOUHHBIX
SHIIUKJIONICINI TI0 (PU3HKE.
3aHUMaTeIbHbIC OTIBITHI.
Pazgen 3. | leMoHcTpaiuu. Jlekmus, TBopueckas
Mexanuka- ocHoBa | KomnbrotepHas HKCIEPUMEHT. paborTa,
JIBUKEHUSI U | mIpe3eHTaIus TECTUPOBAHUE.
B3aUMOICHUCTBUS «MexaHnueckue
Ten SIBJICHUS», BUACO(DHITbMBI

Y aHUMALMOHHbBIE POJIUKH.
®parMeHTsI U3
MYJIbTUMEIUNHBIX
SHIUKJIONEUH 0 (hU3HKeE.
3aHUMAaTEIbHBIE OTBITHI.
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Pasnen 4. Tennoseie
(banTazun

Komnbrorepuas
npe3eHTanus «TemnoBeie
SIBJICHUSD», BUACO(DUITHMBI
Y aHUMALMOHHBIE POJIUKH.
®parMeHTsI U3
MYJIbTUMEIUITHBIX
SHITUKJIONEIUH 10 (hU3HKE.
3aHuMAaTEeIbHBIC OTIBITHI.

Kpyrusii - crou,

TBOpYECKast
MacTepcKasl.

TBopueckas
paborTa.

Pazgen 5. Boixsl
OoJIbIIINE u
MaJICHbKHE

KomnbrorepHas
IIPE3CHTALNS
«MexaHndecKrue BOJIHBIY,
BUJICOPUIBMBI U
AHUMAlMOHHBIEC POJIMKH.
®parMeHTsI U3
MYJIBTUMEMITHBIX
SHIIUKJIONIEIUH TI0 (PUBHKE.
3aHUMAaTEIbHBIE OTIBITHI.

Jlexmus,
HKCIIEPUMEHT.

TBopueckas

paborta; BeneHUE

IHEBHUKA

HHIUBUAYAJIbHBIX

MOCTH)KEHUH
y4amerocs;
TECTUPOBAHUE.

Pazmen 6. 3aranka
3ByKa

KommnbroTepras
Mpe3eHTalus «3ByKOBbBIE
BOJIHBD», BUJICO(DHIIBMBI B
AQHUMAIIMOHHBIE POJIMKH.
®parmMeHTsI U3
MYJIbTHMEHMIHHBIX
SHIMKJIONICIUH 10 (PU3HKE.
3aHMMATEILHBIE OMBITHI.

«Mo3roBoii
HITYpM»,
BBICTABKA.

TBopueckas
pabora.
BricTaBka.

Pazgen 7. Komxkn,
HCKPBI ¥ MOJIHUU

KoMmnwroTepras
MIPE3CHTAIIHS
«DIIEKTPUIECKHUE
SIBJICHUS, BU1€0(DUITEMBI
Y aHUMAIIMOHHBIE POJTUKH.
®parMeHThl U3
MYJIbTHMEMHHBIX
SHIIUKJIONICIUH TI0 (PU3HKE.
3aHUMAaTEIbHbIC OTIBITHI.

Crynus,
MIpaKTHYECKast
pabora.

TBopueckas
pabora.
decTUBAIb.

Pazgen 8.
DJIEKTPUYECTBO B
HAIIlEM JIOME

Kommnbrorepnas
MIPE3CHTALIHS
«INEKTPUYECKUIN TOKY,
BUJICOPHUIBMBI U
AQHUMAILIMOHHBIE POJIMKHU.
®parMeHTsI U3
MYJIbTUMEAUINHBIX
SHIUKJIONEUH M0 (hU3HKe.
3aHuUMaTeIbHbIC OTIBITHI.

becena,
SKCIIEPUMEHT.

BrictaBka. 3auer.

TBopueckas
pabora.

Pazgen 9. Ilouemy
MarHuT ecThb
Mar"urt?

Komnrerotephas
npe3eHTanus «MarHuTHele
SIBIICHUSI», BU1€0(DUIBMBI
Y aHUMAaIMOHHBIE POJIMKH.
DparMeHTsI U3

Crynus,
JUCKYCCHUS,
TBOpUECKast
MacTepcKas.

TBopueckas
pabora. 3ayer.
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MYIbTUMEIUITHBIX
SHITUKIIONICANH 110 (PU3UKE.
3aHUMAaTEIbHBIC OIIBITHI.

10 Pazgen 10. Bonnsl B | [leMoHcTpaimu. becena, TBopueckas

adupe MIPE3CHTALIMS MOJIEIMpOBaHUE | paboTa; BeIcHUE
«PammoBoOJHEDY, SIBJIEHUI. JHEBHHKA
BUJICOPHIIEMEI 1 WHIMBUTYyTbHBIX
AQHUMAIIMOHHBIE POJIMKH. JOCTH)KECHU I
®parMeHTsI U3 y4arerocs.
MYJIbTUMEHHHBIX 3auer.
SHIMKJIOTICIUH 110 (PU3HKE.
3aHUMAaTEIbHBIC OTIBITHI.

11 Pazgen 11. Cger | KomnbrotepHas TBopueckas TBopueckas
MOM, 3epkaiibiie, | mpe3enTanus «CBeT B MacTepcKas, pabora.
CKaXHU... PUPOJIE», BUNCODUIBMBI | TIPE3EHTAIHS. BricraBka.

Y aHUMAIMOHHBIE POJTUKH.
®parMeHTsI U3
MYJIbTUMETHIHBIX
SHITUKJIOTIETUH TI0 (PUBHKE.
3aHUMAaTEIbHBIC OTIBITHI.

12 Paznen 12. ®usuka | KomnerorepHas Becena, TBopueckas
u HAay4yHO- | mpe3eHTauusi «Pu3uKa U | KPYriblil CTOJ. pabora.
TEXHUYECKU I Hay4HO- TEXHUYECKUHI
rporpecc IpOrpeccy
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11.
12.

2.6. Ciucok JuTepaTypsbl

Jlutepatypa nJst yuurens

Anturua W.IT DxkcnepuMeHTanbHBIE 3afaud 1o ¢u3uke B 6-7 Kimaccax. - M.
[Ipocsemenue, 2014 r.-127 c.

bnynos M.U. Becenst no pusuke.Y.1.-M.: IIpoceemenne,1984.-207 c.

Bypo B.A. ®poHTanpHBIE IKCIIEPUMEHTANbHBIE 3a1aHus 1o (u3nke 8 kimacca. - M.:
[Ipocsemenue, 2015 r.-64 c.

Byteipckuii I A., Caypos I0.A. DkcniepumenTanbHble 3aauu no ¢usuke 10-11 kmacc. -
M.: [Ipoceemenue, 2000 r.,-102c.

EnoxoBuu A.C. CripaBouHuK 110 gu3suke 1 Texnuke; Yueb. [locodue mis yyamumxes. — 5-
e u31., nepepad. u qom.-M.: [Ipocsemenue, 2016 . — 224 c.; u.

A. C. lBanos, A. T. [Ipoka3a Mup mexanuku u TexHuku -M.: IIpocsemenne, 1993 r.
Wanuukwuii I'.P. Mup rinazamu 6nodusuka - M.: [legaroruxa, 2010 r.

Nnbuenko B.P. [lepexkpectku dpusuku, xumuu, ouonoruu - M.: Ilpocsemenue, 2014 r.
Jlannc6epr I.C. DnemenTtapusiii yueOHuk no @usuke. Tom 1. M.: Hayka, 2014 r.-608 c.

. HuzamoB U.M. 3anaun no ¢pusmke ¢ TEXHUIECKUM COJIepKaHueM: uist 7-9 KiI.

obmeoOpazoBar. Yupexaenuii- M.: [Ipocsemenne 2001 t.

@. [lotypu Pactenus — reHuanbHble HHXKEHEpbI Ipupoabi- M.: IIporpecc, 2010 r.
Pe3nukoB 3.M. [Ipuknagnas pusuka: Yuebd. mocodue A1 ydamuxcs mo GpaxyinbTaThB.
Kypcy. -M.: [Ipocsemenue, 1989. -239 c. uin.

JIutepatypa nJs yyammuxcs

AnekceeBa M.H. ®usuka — 1oubiM - M.: [IpocBenienue, 2012 r.

banamos M.M. O npupoge - M.: IIpocsemienue, 2014 r.

Knura nns yrenus no pusuke. YueOHoe mocoodue myist ydammxcsi 7-8 K1accosB.
CocraButens: Kupumiosa U.I. - M.: IIpocsemenue, 2010 1.

[Toxposckuit C.d. Habmronait u uccnenyii cam.- M.: [Ipocsemenune, 2014 rox.
PoixenkoB A.Il. duszuka. Yenosek. Oxpyxaromas cpena. Kaura i ygamumxcs 7
kinacca- M.: [IpocBemenue, 2011 roa.

Tapacos JI.B. ®usuka B npupoje - M.: [Ipocsemienue, 2010 rog.

Cepus "Uro ectb yto» - Cnoso, 2004 roa.

Pecypcsl UnTepHer:

CrnoBapb TEpPMHHOB, UCIIOJIB3YEMBIX B CTaThsX MO (PU3HKE.
http://information-technology.ru/sci-pop-articles/23-physics/267-slovar-terminov-
ispolzuemykh-v-statyakh-po-fizike

JlononHUTENBHAS 00pa3oBaTeIbHas 00IIepa3BUBAIONIAs IPOTPaMMa €CTECTBEHHO-
HaYYHOW HaNpaBIEHHOCTH «JKCIEpUMEHTaIbHAs Pu3uka» https://xn--jlahfl.xn--
plai/library/dopolnitelnaya_obrazovatelnaya_ obsherazvivayushaya pro_115921.html
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