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KoMmmnieke 0CHOBHBIX XapaKTEePHUCTHK JOINOJHUTEIbHOI 00111e00pa3oBaTeILHOM 00111epa3BUBaIOIIEH IPOrpaMMbl

1.1 MosscHuTEIbLHAS 3AIUCKA

[Tporpamma kpyxka «Oxpyxkaromuid Mup uepe3 npusMy GU3MKK» pa3paboTaHa Il YYEHHKOB,
HAYMHAIOMIUX U3ydeHue Kypca pus3uku — 7-9 kmaccoB. OcoOEHHOCTBIO pabOThI KPYXKKa SIBJISIETCSI B OCHOBHOM
MOJrOTOBKA YYallUXCsl K BOCHPUATHIO U OCMBICICHHIO (DU3MYECKMX IPOLIECCOB, M3YyYaeMbIX B CTapLIMX
KJIaccax, IPaKTUYECKOro IIPUMEHEHUS 3HAaHUM, UX CBA3U C HAYKOW M TeXHUKOW. Ha 3aHATHIX y4ECHUKH JTOTKHBI
yOeauTbess B TOM, YTO IPAKTHUYECKH BCE SIBJICHUS, OKPYXAlOIME HAC M HENOCPEICTBEHHBIMH YYaCTHHUKAMU
HEKOTOPBIX U3 HHUX, MOTYT SIBUTHCSI CAMH YYCHHUKH, OOBSICHSIOTCS C TOYKH 3pEHHs (DU3MKH, OCHOBBIBAIOTCS Ha
¢u3nyeckux 3akoHax. Mcronp3oBaHue (U3MUECKUX 3aKOHOMEPHOCTEHW M SBJICHUH NMPOHU3BIBAET BCE CTOPOHBI
YeJI0BEYECKOHN JIeATeNIbHOCTH. V1 OCHOBOM MPOM3BOACTBA M COBEPIICHCTBOBAHUS OBbITA CITyXKaT B YHCIE APYTUX
(bakTopoB (hrznyYecKre 3HAHU, YTO (PU3HKA HYKHA JIFOJSIM MHOTUX ITpodeccuil.

Hampasiennoctb (mpocuib)
oOpa3oBaHUs

HampasiieHHOCTB (mpocub)
IPOrpamMMBbl

CCTCCTBCHHOHAaYy4YHas

AKTyaJIbHOCTb IIPOTPaMMBI

AKTyaJbHOCTh TMPOTPaMMBI 3aKIIOYAETCS B TOM, YTO HAOJIOJCHHUE KaK METOJ HCCIICIAOBAaHUS JaeT
BO3MOXHOCTb U3YUWUTH JIMIIb BHCHIHUC IMPU3HAKU SIBJICHUU U npeamMcEToOB. Bonee FHY6OKI/I€ 3HAaHUA MOTYT OBITH
MOJIY4EHBI C MOMOIIBI0 AKCIEPUMEHTAIBLHOTO U TEOPETUYECKOTO HCCIEAOBAHUS, B OCHOBE KOTOPBIX JIEKHT
MOACIIMPOBAHUC ABJICHHUA, U3MCPCHUC TCX HUJIM MHBIX BCIWYWH, OITMCBIBAOINE CYINIHOCTD SIBJIEHUU WA CBOUCTB
MIPEIMETOB.

B mro60it obnactu nesTenbHOCTH, Oyab TO HayKa WM TEXHHKA, KOCMOHABTHUKA WM MEIUIIMHA, YEIOBEKY
4acTO MPUXOAUTCS CTAJIKUBATHCA C HEOOXOIMMOCTBIO U3MEPATh Ty WM UHYIO BEIMUYUMHY — TEMIepaTypy
BO3/lyXa WJIM BBICOTY TOpBI, 00BEM Tela WM BO3PACT apXEeOoJOTHYECKHX HAXOJOK U Tak nanee. M3mepeHus
MOKHO BBIIIOJHHUTD CIICHUAJIBHO IJIA 3TOTO NPECAHA3HAUYCHHBIMU HpI/I60paMI/I HJIM UHCTPYMCHTAMH HJIKM BMCCTO
HEMOCPEACTBEHHOTO OIpe/eTeHUs] HMHTEPECYIOUIel BETUYMHBI M3MEPSITh OpyTHe, a HYXKHYIO BEIUYUHY
BBIYHUCIISITH IO (popmyie.

Cratp uccrneaoBaTeIsiMi Ha OCTPOBE DKCIIEPUMEHTA /ISl peOeHKa MO3BOJIUT HE TOJIBKO OKYHYTHCS B MUP
HCCIICO0BATCIIA, HO 3aCTaBUT OTKPBITh KHUTY JIs1 TOTO 4TOOBI CIIC pa3 y3HaTb O CYTH HM3Yy4aCMOI'O SBJICHUA,
TTOHSTHS.

HOHaI[aSI, B HCCTAHAAPTHYIO CHUTYAIUIO pe6eHOK HAaUMHACT pacCKpbeIBaTb CBOU CKPBITBIC 3adaTKH
UCCIeIoBaTeNs, KOTOpble OBLTH B MajOM BO3pAacTe, KOTJa 3a4aBajloCh MHOTO BOIIPOCOB «KaK?» U «I[10YeMYy?».
HpI/I IMPOBCACHUH DKCIICPUMCHTA HJIM OIIbITA, pe6eHOK MOJIy4acT OIIbIT TBOp‘—ICCKOﬁ OCATCIIBHOCTHU U
OMOIIMOHAIBHO-IICHHOCTHBIX OTHOIICHWN, a ¢ HUM M '"TOTOBBIX" 3HAHUN W OMbBITA AJI OCYIIECTBICHUS
W3BECTHBIX CIOCOOOB NIESTEITLHOCTH.




Kpyxok no ¢usuke "Oxpyxaromuid Mup yepe3 npusmy (Gpu3nku" mo3BosiseT OpraHu3oBaTh NPOSKTHYIO U
HCCIIEIOBATENBCKYIO IEATENBHOCTH YYaIIUXCsl, pa3padOTKy TEMaTHKH Y4eOHBIX MPOEKTOB U MCCIEIOBAHUN 1O
Kypcy (U3MKHM, OCBOEHME OHKCIEPHUMEHTAJIBHOIO METOAAa HAy4YHOIO II03HAHMs, pPAa3BUTHE TBOPUYECKUX
CIIOCOOHOCTEH.

Kypc «Oxpyxaromuii Mup uepe3 npusMy (GU3MKM» HOATAIKHUBAET Y4YEHHMKa K CAMOCTOSITEIbHOMY
MBILUICHUIO, JIOTUKE W pAalMOHAIBFHOCTH B PACCYKICHHAX, Pa3BUTHIO (paHTa3uM, a TaKKe YMEHHUIO
aHAJIM3UPOBATh HAOIIOAAEMYIO CUTYAlMIO U MPUXOJUTh K IIPABUIBHOMY PELICHUIO, YMEHUIO BUAETh BaXKHOE U
JIeJ1aTh IPABUJIbHBIE BHIBOJIBI.

ConepxaHue Kypca IMO3BOJIIET YYEHUKY JII0OOTr0 YpOBHS MOJITOTOBKM aKTMBHO BKJIKOYAThCS B y4eOHO-
MI03HABATENIBHBIN MPOIIECC M MAKCUMAIIBHO MPOSBUTH CBOM BO3MOXKHOCTH M CITOCOOHOCTH.

HoBu3zna nporpammsl

HoBwu3Ha mporpamMMbl COCTOUT B TOM, YTO HaOIroeHNe (PU3MUYECKHX SBICHUH U IEMOHCTPAIIMOHHBIX OIBITOB
npeziaraeT 00bsCHEHHE SBJICHUI Ha OCHOBE OOBIICHHBIX IPEACTABICHUI U IPUOOPETEHHBIX paHee 3HaHUH,
OCBOCHHE TEXHOJIOTUI HAOIIOAATENbHBIX MCCIEIOBAHUMN, CO3aHUE MOTUBALMM. B mporpaMmMe IOMOJIHEHO U
pacimpeHo CoJEepKaHNE LIKOJIBHOTO Kypca bu3uKy.
Y4eOHble SKCIIepUMEHTAIbHBIE 33/1aHus CPOPMYITUPOBAHBI B BIJIE OTKPBITHIX UCCIIEAOBATEILCKUX 33124 C
BO3MOYKHOCTBIO BBIOOPA PA3JIMYHBIX BAPUAHTOB pealn3alui. BolnoaHeHne Takux y4eOHbIX UCClIe0BAaHUM
IIPEANOJIaracT IPeIBapUTEIIbHOE IIJIAHUPOBAHUE JKCIIEPUMEHTA, PACCMOTPEHUE HECKOJIBKMX BapUAHTOB U
BbIOOp ONTUMAJILHOTO.
3aHsTHS 10 JAaHHOW IIPOrpaMMe CTPOSITCS TakK, YTO UCCIEA0BATEIbCKIUE METO/IbI O0YUEHHS COUETAIOTCS KaK C
IpYyNIOBON paboTONW HaJX NPAaKTUYECKUM HCCIEIOBAaHHEM U KOMIIBIOTEPHOW MOJIENIBIO SIBJIEHUS, TaK U C
WHIUBUAYAJIbHON paboTO BO BpeMs oopMIleHUs Pe3y/lbTaTOB, MPE3EHTALMU U OOCYKIEHUS pe3yJIbTaTOB C
yuuteneM. BaxxHoil cocTaBistomiel Kypca sBisieTcsl IpeAcTaBieHne o0ydyaromuMucs cBoei paboTsl B Gopme
HEOOJIBIIOro OKIaJa ¢ HEOOXOAWMBIM KOJMYECTBOM WIUIIOCTpAllUi, PUCYHKOB, rpadukos, nuarpamm. [lpu
3TOM Jpyrue oOydaromuecss MOTyT OLlEHUBATh, KaK €ro, Tak U CBOM ypoBeHb 3HaHMs. B pesynbrare B yueOHOM
KOJUIEKTHUBE C y4acTHUEM Y4UHuTels popMHUpyeTcs KOHCTPYKTUBHBIN U 3HAaYMMBbIN TPYNIIOBOM CTaHIapT “‘yueOHOro
pesyabTara’.

[lemarornueckas
11enecoo0pa3HoCTh

JlanHas mporpaMMa o3BoJIsIEeT

— pa3BUTH BOOOpakeHHE, (aHTAZHIO, MBIIIIJICHHE,

— 00y4YuTh OCHOBAM KOHCTPYHUPOBAHUS, MOJICTTUPOBAHUS U YIIPABIICHHUS;

— 3aKpemnuTh BeIpaboTaHHbBIE 001Ie YyueOHbIe YMEHUS U HABBIKU;

— Hay4YUTh KOMMYHHKAaTHBHOMY B3aUMOJICHCTBUIO MTPH BBHIMTOJIHEHUH B TPYIITIE MPOEKTOB (B TOM YHUCIIE U
CETEBBIX);

— OpHUEHTHUPOBAThH Ha OCO3HAHHBIN BHIOOP Mpodeccuu B OyayIeM.

OTImunTeIbHBIE 0COOEHHOCTH

B  xome paspaboTku  mporpamMmbl  ObUTM  TPOAHATM3UPOBAHBI  MaTepuUaibl  JOMOIHUTEIHHBIX
00111e00pa3oBaTeNbHBIX O0IIEPAa3BUBAIOIINX MMPOTPAMM 10 (PU3HKE, OMyOITMKOBAHHBIC B METOMYECKOM




JUTEeparype, HocoOusX yis meJaroros, cetu IHTepHeT.
OTnuuuTenbHble  OCOOCHHOCTH JITaHHOM  JIONOJHHUTEIbHOH  00I1eoOpa3oBarenbHOM  o0liepa3BuBaroleit
IPOrpaMMbl OT YK€ CYIIECTBYIOIIMX B OTOW OOJIACTH 3aKJIIOYAIOTCS B TOM, YTO HCIOJB3YIOTCS HMHTEPECHBIC
3aJJaHUsl, KOTOPbIE MOKHO IIPOBECTU CAMOCTOSITENILHO, UCIIOJIB3Ys MpocTeiiue Gpusnueckue npuoopsl.
Crenuduka mpeamnonaraeMoil AesITeNbHOCTH JeTel 0O0yCJOBJIeHa HX BO3PACTHBIMH OCOOCHHOCTSIMH.
[IpakTHyeckue 3aHATHS IO HPOTrpaMMe CBsI3aHbl C MCIIOJIb30BAaHMEM BBIYMCIUTEIbHONM TEXHUKM Ha YpPOBHE
nonb3oBarenen 11K.
B crpykrypy nporpaMmsl BXoAsT 13 00pa3oBaTesibHBIX 0JIOKOB, BKIIOUYAIOIIUX U3yY€HHE TEOPUH, IPOBEACHUE
NPAaKTUYECKHX M JKCIEPHUMEHTAIbHBIX paboT, co3gaHue TNpoeKkToB. Bcee oOpa3oBarenbHble  OJIOKH
IIPEeJyCMaTPUBAIOT HE TOJBKO YCBOCHHME TEOPETUYECKUX 3HAHUH, HO W (OPMHPOBAHUE JEATEIBHOCTHO -
IpakTU4ecKkoro onbiTa. [IpakTnyeckue 3agaHusi ClIOCOOCTBYIOT Pa3BUTHIO Y JI€TE€H TBOPUYECKUX CIIOCOOHOCTEH,
YMEHHUIO CO3/1aBaTh MOJIENIN (PU3NYECKUX SIBIICHUH.

s toro 4WroObl moaBecTH ydamumxcs 13-15 mer, Kk OcBOeHWIO (DHM3MYECKHX SIBICHHM, IMpenIaraercs
IIPOEKTHO-UCCIEeI0BATENbCKUI METO/.
[Ipennaraemast mporpamma sIBJISIETCS UCCIIEI0BATENbCKOM.

Anipecat mporpaMmsl

[Iporpamma anpecoBana aetsM (moapoctkam) ot 13 mo 15 mer.

ObveM U Cpok OCBOCHHS
IPOrpaMMBbl

1 rox 06yuenus — 70 vaca (36 Heesb 10 2 9 B HEIEITIO)

YpoBeHb OCBOEHUS

CrapToBbIit

@OpMBI U PEKUM

Ounas, TpymnmoBas, coctas rpymisl — 10-12 genoBek.

3aHATUS BKIIOYAIOT B ce0sl OpraHU3allMOHHYI0, TEOPETHUECKYI0O M NMPaKTHUeCKylo yacTh. OpraHu3allMOHHAs
9gacTh 00ECreunBaeT HAJMYMEe BCEX HEOOXOIMMBIX Ui paOOThl MaTepHallOB M WILTIOCTpaImid. TeopeTndeckas
YacTh 3aHATHH Ipu paloTe SBISETCS MaKCUMalbHO KOMIIAKTHOM M BKJIIOYaeT B ce0s HEoOX0IUMYIO
uHbOpMAIIMIO O TeMe W mpeaMmere 3HaHWs. [IpakThdeckas dYacTh TPEAINOJIaraeT BBHIOJHEHHWE 33aHUs
WHAMBUYalIbHO, B Tpymme. [Ipeanonaraercss oAroToBKa OTYETOB JIETHbMH O BBIMOJIHEHUHU PaOOTHI, €€ aHallu3 U
caMOaHaln3, NPE/ACTaBICHUE B BHJE NPE3CHTAIMU, JOKIaga, NMPOCKTa. YUacTHe B PEATH3ALUHN IPOrPaMMBI
IpeJycMaTpUBaeT BEICHUE AETbMHU JHEBHHMKOB YCIEHUIHOCTH OOYyYaroIluXcs, KyJa 3alHCHIBAIOTCS TeMaTHKa
3aHATHS, COJIEPIKAHHE U BBITIOJTHEHHE paOOTHI, €€ aHaJIH3.

@®opMbl OpraHu3alMM JESITEIbHOCTH YYAIIMXCS Ha 3aHATUU: HHIUBUAYyalbHas, TpymnmoBas, paboTta 1o
TIOJITPYTITIaM.

1.2. Ileab 1 3a1a44 NPOTrPaAMMBbI




Heab: pa3zBuTHE INYHOCTU peOEHKA, CIIOCOOHOTO K TBOPUECKOMY CAMOBBIPAKEHHIO, pPa3BUTHE MOTHBALIMM JTUYHOCTH K MIO3HAHUIO U TBOPYECTBY, KaK

OCHOBBI pa3BUTHS 00PA30BATEIBHBIX 3aIIPOCOB U MOTPEOHOCTEN ETEH MOCPEICTBOM NPUMEHEHHS 3aKOHOB (DM3MKHU JJISl PEIICHUS MPAKTHUECKUX 3aj1ad.

VkazaHnHas OCJIb JOCTHUIaCTCA IIYTECM OBJIAJICHUS O6yLIaI-OI_HI/IMCH TEXHOJIOTHEH IMPOCKTUPOBaHUA B 3aBUCUMOCTH OT ITOCTaBJICHHOU 3aJa4u.

JlanHast mporpaMma peraeT cleAyoue 3a1a4un:

1. Ooyuarowue:
paccMOTpeTh OCHOBHBIE (DM3HUECKUE SIBIICHUS C TOYKH 3PSHUS PUMEHEHUS K MCTIOJIh30BAaHUIO B COBPEMEHHOMN TEXHHKE, a TAKXkKe OoJiee TITy00KOoro
YCBOCHHUS U IOHUMAHHUS MTPOLIECCOB, MPOUCXOSIINX MPU MTPOU3BOJCTBEHHBIX MPOIIECCAX U UCIIOIB3YEMBIX TIPU TEXHUYECKUX MPUEMAX;
03HAKOMUTH C OCHOBHBIMH MTPUHIIMITIAMU MEXaHHKH;
pa3BHBATh YMCHHUS TPOBOJIUTH HAOIIOACHHUS, INTAHUPOBATH U BBIITOJIHATH SKCIICPHMEHTHL
BBIJIBUTaTh TUIIOTE3bI M CTPOUTH MOJICIIH;
MIPUMEHSTh TOJIyUYCHHbBIC 3HAHUS JIJIs1 O0BSICHEHUS Pa3HOOOPA3HBIX (PU3UUECKUX SBICHUI U CBONCTB BEIIICCTB;
Ha MPaKTHKE UCI0JIb30BaTh (PU3HUYCCKUE 3HAHMUS.
2. Pazeusarowue:
pa3BUBATh [TO3HABATEIIBHBIC MHTEPECHI, MHTEIUICKTYaIbHBIC U TBOPUECKUE CIIOCOOHOCTH B MPOIEcce MPUOOPETEHHsI 3HAHUI U YMEHHH C
HCII0JIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB HH()OPMAIIMK U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA;
Pa3BUTh YMEHUS TBOPYECKH MOJXOANUTH K PEHICHUIO 33/1a4H;
pa3BUTh YMEHHUS JIOBECTH pEIICHHE 3a7a4uu 10 paboTaroliei Moaeny;
Pa3BUTh YMEHHUS U3JIaraTh MBICIH B UETKOM JTIOTUYECKOM TTOCTIET0BATENBHOCTH, OTCTAUBATh CBOKO TOUKY 3pEHUS, aHATU3UPOBATH CUTYAITHIO U
CaMOCTOSITENTFHO HaXOJIUTh OTBETHI Ha BOMPOCHI MTyTEM JIOTHUECKHUX PACCYKICHUI;
pacIupsaTh KPyro30p y4ammuxcsl.
3. Bocnumpwisarowue:
BOCIIUTHIBATH YOEXKIEHHOCTh B BO3MOXKHOCTHU MMO3HAHUS 3aKOHOB MPUPO/IBI;
BOCITUTBHIBATH HEOOXOAMMOCTh COTPYTHHYECTBA B IMPOIIECCE COBMECTHOTO BBIITOJTHEHHMS 3a]1a4;
(dbopMUPOBATH OOIIECTBEHHYIO AKTUBHOCThH JIMYHOCTH,
BOCTIMTHIBATh YBAXKUTEIHHOE OTHOIIIEHHE K MHEHUIO IPYTOTo MPHU 00CYKIEHUHU TPOOIIeM eCTECTBEHHOHAYUYHOTO COJIEPKAHHUS,
pa3BUBATh KOHCTPYKTUBHOE MBIIIJICHHSI TIPU pa3paboTKe UHIUBUAYATHHBIX HIIH COBMECTHBIX ITPOEKTOB;
BOCIIUTHIBATH B YYAITUXCSI YYBCTBO OTBETCTBEHHOCTH 32 PE3YJIBTATHI CBOCTO TPY/IA.

1.3. Conep:xaHue nporpaMmsl

YyeOunlii njian



Ne Hasganue paszzaena, KonuuectBo yacos

/i TEMBI Bcero Teopus ITpakTuka
1 | Pazgen 1. Mup ¢usuxu BOKpyT HaC 2 2 1
2 Pasnen 2. U3 gero Bce cocrout? 8 3 5
3 Pasgen 3. Mexanuka- OCHOBA IBWKEHUA U 10 4 6

B3aHMOHCﬁCTBHﬂ TCI

4 | Paznmen 4. TeruoBble (haHTa3UH 8 3 5
5 | Pa3nmen 5. Boine! Oonblre U MaaeHbKHE 6 2 4
6 Pa3nen 6. 3araaka 3Byka 6 4 2
7 Paznen 7. Komku, HCKpBI 1 MOJIHUA 4-6 2 2
8 Paznen 8. DiaekTpruyecTBO B HAIIEM JIOME 8 3 5
9 Paznen 9. [louemy MarHuT ectb MarHuT? 4 2 2
10 | Pasnmen 10. Bosnb! B ahupe 6 4 2
11 | Pazmen 11. CBer MO#i, 3epKaJiblie, CKAXKHU. .. 6 2 3
12 | Pazpmen 12. ®usuka u HAyYHO-TEXHUICCKHIA 2 1 1
porpecc
13 | Pasuen 13. Utorosoe 3austue 2 0 2
Hroro: 70 32 40

Copep:xanue nporpaMmmsl

Pa3nen 1. Mup ¢pusuku Bokpyr Hac (3 4)
Teopua. Jlexuys. Poib sMnupuyeckux GU3HUECKUX 3aKOHOB U (DyHJaMEHTAIbHBIX (PU3MUECKUX OTKPBITUH B Pa3BUTUU TEXHUKH.

Ilpakmuka. «Mo3roBoii mtypmy». [lonroroBka nokinanos, pedeparos.

3HaHI/lﬂ, YMEHUA U HABBIKH. Ha6J'IIOI[eHI/Ie M OITMCAHUC PA3JIMYHBIX BUAOB MEXAaHUYCCKOT'O ABHUKCHUS. I/I3MepeHI/Ie (1)I/ISI/ILI€CKI/IX BCJIMYMH: BpECMCHH, pac-
CTOsAAHHUSA, CKOPOCTH. HpOBe}IeHI/Ie IMPOCTHIX OIBITOB U SKCIICPUMCHTAJIBHBIX I/ICCHC}IOB&HI/Iﬁ M0 BBEIABJIEHUIO 3aBUCHMOCTEH IMYTH OT BpEMCHHU IIPpHU PABHOMCPHOM
1 PaBHOYCKOPCHHOM JBWXCHUU. HpaKTI/I‘—IeCKOe IMPUMCECHCHUEC q)HSI/ILIeCKI/IX 3HAaHUH JJI1 BBIABJICHUA 3aBUCUMOCTH TOPMO3HOI'O ITyTHU aBTOMOOMJISI OT €r0
CKOPOCTH.



Paznen 2. U3 yero Bce cocrout? (8 u)
Teopusa. Cemunap. Ox, yx 3Ty MoJiekyibl! UTo Takoe mosekyna? OnpeneneHue pa3MepoB U Macchl MoJiekyi. M3 yero cocrout mosnekyna? U3 aromos. M3 vero
cocTosT arombl? M3 uero cocTost aneMeHTapHble yacTulpl? M3 kBapkoB. M3 uero cocrost kBapku?

Otkyna Bcé B3sutock? bombimoit B3psis. Oramnbl bonbeioro Bapeia. O6pa3zoBaHue 3JIeMEHTapHBIX YaCTHII, BEIIECTRA.

3emuts, BoJIa, BO3IYX M OroHb. TBEpoe cocTtosiHue BemecTBa. Kpuctamel. CtpoeHue kpuctaiioB. Pazmepsl kpuctaiioB. CoiicTBa KpucTauioB. [Ipumenenue
kpuctayoB. AMopdusie Tena. XKuakoe cocrostaue Benecta. [loBepxHocTHoe HatspkeHue. CobctBenHas hopMa sxunkoctu. be3gonnsiii 6okan. Bonga B
pemiere. MpuibHBIE My3bIpH. JKyK-Tu1aByHel. Bogomepku. Kanumisapel. 'a3o006pa3noe cocrosiHue BemectBa. CBolcTBa ra3oB. IHBEpCHOHHBIN Ciie caMoJETa.
Cyna Ha Bo3aymHo# noaymke. [1nasma. Uro takoe miazma? XomnoaHas miasma. ['opsiuas miasma. [Ipumenenne mia3mbl. CBEpXIIOTHOE COCTOSIHUE BEIIECTBA.
UTo Takoe CBEpXIUIOTHOE COCTOsIHUE BellecTBa? Kak monyyuTs CBEPXIUIOTHOE COCTOsIHUE BelecTBa? CBONCTBA CBEPXIUIOTHOTO COCTOSIHUS BEIIECTBA.

IIpakmuka. DxcriepuMeHTanbHas paboTa. BeipamuBanue kpucranioB. HabironeHne cBOMCTB KPUCTAIIIOB UCIIAHACKOTO INIaTa 1 TypManuHa. Habmonenue
MOBEPXHOCTHOTO HATSDKEHUS M KaWUISIPHBIX siBiieHH. HaOnmroieHne cBe4eHnst HEOHOBOH JIaMITbl ¥ ITU(POBBIX WHAUKATOPOB.

Paznen 3. Mexanuka - 0CHOBA ABH:KeHHUsI U B3aumoaeiicTBus Te (10 u)

Teopus. Jlexuus. Mexannueckoe auxenue. I'paduueckoe npeacrasinenue qeuxenus. CoznaHue MaTepualioB ¢ 3aJaHHbIMU CBOMCTBAaMHU. JIBUXKeHUE Tela
M0/ ICMICTBHEM HECKOJIBKUX CUJL. [[BHXKEHHE CHCTEMBI CBA3aHHBIX TEJI.

3akoH COXPAHCHUA KOJIMYECTBA ABUKCHUA U COBPEMCHHAA TCXHUKA.

OcHOBHBIE 3aKOHBI THJIPOCTATUKY - 3aKOHBI [Tackans u Apxumena. JlaBienue xkunkocrei. ['mapocraruueckuit napanokc. [InmaBanue ten. Y cTOWYUBOCTh
kopa0:eil. [Ipounocts nonBoAHBIX J010K. [logbeMHas cua Kpbuia camoneTa. Bo3nyxomiaBanue.

Crartuka. PaBHOBecue Tena moj AelcTBUEM HECKONbKHX cuil. Pasnoskenue cun. O6mue ycnoBusi paBHOBecHs. CBsi3zu. Peakius cBsizu. PaBHOBecue Tena,
HMMEIOIIET0 OCh BpanieHus. PaBHoBecue Tten. Buasl paBHOBecus. Y ctoiunBoCTh Tei. Llentp macc. [Ipoctsie mexanusmbl. KIT/] mpocThIx MexaHU3MOB.
[IpumeneHne cTaTUKu B OBITY U TEXHUKE.

IIpakmuxka. JxcriepuMeHTaNbHbIE Pa00Thl. DU3HUYECKUE MPUHIIUIBI TEXHUKH B (pru3uke. HabmroaeHne ynpyrux u miacTudeckux aedopMaruii. 3aBUCUMOCTD
MpoYHOCTH OT (hopMbI Tena. HabmroieHre u onrcanue B3auMoICHCTBUS Tell, Tiepeaun JaBJICHUS KUAKOCTIMU U Ta3aMHU, TUTABAHUS TEJ, MEXaHUIECKIX
KoJe0aHnii M BOIH;, 0OBsICHEHHE DTUX SIBJIEHHI Ha OCHOBE 3aKOHOB JMHAMUKH HbroTOHA.

PaBHoBecue Tena, umeromiero och BpamieHus. Onpenenenue 1neHTpa macc. Onpenenenne KIIJ[ mpocTeix MexaHHU3MOB.



BrisicHenne ycnmoBuil miaBaHus Ten. M3MepeHue maBieHUs pa3HbIX KUAKOCTEH. PellieHue 3aad Ha BBIYMCIICHUE apXUMETOBOM cuiibl. M3ydyeHue
KHU3HCACATCIbHOCTH BCIIMKUX (1)I/I3I/IKOB.

Paznen 4. TemuioBbie panrazuu (8 u)
Teopua. Temneparypa. 3mepenue temieparypsel. TemnepaTypsbie mkainbl: Peomriopa, @apenreiita, Llenbcus, KenbBuna. TepMOMETpBI: KUIKOCTHBIE,
ra3oBble, OUMeTaInYecKue, daeKTpuueckue. Temmeparypa B KocMoce.

Wcrtounuku rerna. Bugsl teronepenaun. Hecropaemas 6ymara. bymasknas kactproiis. AnoMuHreBast osbra sl XpaHeHus MUY, XO0J0JMIbHUK
«oxJaxaaer» komHary. Yépusie popmbl st nuporos. Uyrynnsle ckoBopoku. Kak octyauts kode. [Ton cHexxnbim ogestiom. Urmy. [lepemermnBaem Bo3myx
(xonBekus). Orypuuk B mapHuke (IapHUKOBBIN 3 dexT). AnnadaTudyeckue npouecchl. X0xaeHue o oruio. Oaexaa T1ETYUMKOB U KOCMOHABTOB. Oexia
MapCOMPOXO/IIIEB.

TemnoBoe paciupCHUc TBép,I[LIX, KUIKHUX U r8.3006p33HBIX TCII. PacumpeHI/Ie TBépI[BIX TCJI U €ro IPHUMCHCHHUC. PacmeeHHe )KH,Z[KOCTeﬁ H €0 IPUMCHCHHUC.
PacmnpeHHe ra3oB 1 €ro NpuMEHCHUC.

Temno pabotaer. [llap I'epona. [Tapossie mamunsl (Hetokomen, Cesepu, [lonsynos, Yarr). [laposoit aBToMmo6uns Hetorona. CamoBap Ha konécax. [TapoBos.
[Tapoxon. /IBuraTenu BHyTpEeHHETO cropanus. MicTopust aBTOMOOHIIS.

Ilpaxkmuxka. TBopueckas mactepckas. Habmronenue sBnenwuii Terutonepenaun. Habmoaenne TernaoBoro pacumpeHust TBEPBIX, KHUIKAX U Ta3000pa3HbIX TEI.
N3yuenune ycTpoiicTBa MapoBOil MalIMHbl, TAPOBOM TYpPOWHBI M IBUTATENS BHYTPEHHETO cropanus. V3roToBieHne Mojieieil TeIIOBBIX IBUTATENEH.

Pa3znen 5. Bosinbl 6osbinme u Masienbkue (6 1)

Teopua. Jlexuus. Mexannyeckue kojebanus. Mexannuyeckue BoaHbl. Tumsl BoaH. OGpa3oBanue BoiaH. CBoiicTBa BosH. Peructparus BonH. CelicMorpagsl.
Topuano. Cmepu B OyThUIKE MUHEPATIbHON BOJIbI. baparku. Bomusl-ruranTst. [IpunuBel u oTiuBbel. DOKYCH ¢ KOJIEYKAMHU JIbIMA.

Ilpaxkmuka. DxcniepumMeHT. MoaenpoBaHue MOMEPEUYHBIX U IPOOJIbHBIX MEXaHUYECKUX BOJIH. MI3roToBIEHUE TeHepaTopa JHIMOBBIX KOJIEII.
Paznen 6. 3araaka 3syka (6 1)
Teopusa. «Mo3roBoil ITYpM». 3ByKOBBIE BOJIHBL. [ pOMKOCTH 3ByKa. BricoTa ToHa.

Hcrounuku 3Byka. XKXyxkxkxaHue muensl ¥ MUcK koMapa. Yem noroT ntunbl? Yem crpexoueT Ky3Heuuk? Yro takoe ménor? XKypuammii pyueid. Hlymsimue
BooIpoBoAHbIE TPYORI. [Touemy cHer ckpunut noj Horamu? [louemy men ckpunut? Cxpunut ckpunka. Cmbryok. [loromumii 6okan. Ioromue nposona. Cuct
ry6amu. [Torommuii mecok. Peymue aronbl. bapabannsiii Tenerpad.

Pacnpoctpanenue 3Byka. Kak pacnpoctpansiercs 3Byk? PacnpocTpaHeHHe 3ByKa B TBEP/IBIX TeJlaX, KUJIKOCTIX U ra3zax. MiBaH-mjapeBruy u napTuszaHbl. Y XOM K
3emiie. BepéBounniit Tenedon (caenats !). 3Byku Ha JlyHe. TuinmHa mnocie cHeronaja.



[Tpuémuuku 3ByKa. Yxo0. Kak mb cipimmum? berxoBen. 3auem uenoBeky aBa yxa? MukpodoH.

OTtpaxenue 3Byka. 9x0. MHOTOKpaTHOE 3X0. 3BYKOBBIE 3epKalia. 3BYK B TeaTpanbHOM 3aje. [anepest ménoroB. Moct sxa. Pymop. Meradon. AxycTrka
noMeuieHus. [lenue B BaHHOM kKoMHaTe. [IlyM MOpsi B pakOBHHE.

3ByKOBOI pe3oHaHc. Du3nKa My3bIKaIbHBIX HHCTPYMEHTOB. TeMOp 3Byka. @u3uka u My3bika. [loueMy pa3Hble My3bIKaJIbHBIC HHCTPYMEHTHI 3ByUaT I10-
paznomy? TemOp rosioca u renuid. I'osioc pazduBaeT 60kambl. 3arajJiku 3Bydaniero Merasuia (koyokosna). TaliHa oprana.

3ammch 3Byka. @onorpad. 'pammodon. [latedon. 3Byk B kuHo. Marautodon. Komnakt-auck. CoOOCTBEHHBIH OJI0C B 3aITUCH.

Nudpas3syk u ynpTpa3Byk. Uro Takoe nHdpas3Byk. CrnocoOsl ero noayuyeHus. [leiictBue nnppa3Byka Ha )KUBbIE OPraHU3MbL. Y X0 Meay3bl. [Touemy
MIPaBOCJIABHBIC U UHIUNCKHUE XpaMbl, KATOJTUYECKHE KOCTENBI, SITOHCKHE Maro/ibl UMEIOT OOJIbIITNE pa3Mephl. 3arajku OOJIbIINX HHCTPYMEHTOB — OpTraHa, 1aph-
KOJIOKOJa. .. H(pa3Byk — TeHb LIUBUIN3ALINY.

Yro Takoe yabTpa3ByK U CIIOCOOBI ero moxydeHus. [leiicTBus yinpTpa3Byka Ha )KUBbIe opranu3Mel. Jletyune mpimn. Jlensunabl. CTupanbHas MalnHa
Jleonapno na Bunuu. [1l¢nkanne Ouya.

Ilpakmuxka. BrictaBka. V3ydeHune ycTpoiCTBa U IPUHIIUIA ACWCTBUS HCTOYHUKOB U MPUEMHUKOB 3ByKa — TPOMKOTOBOpUTEIs, TenedoHa, MUKpO(hOHA U T.J.
W3roroBiieHue 1 UCTIbITAaHUE BEPEBOYHOIO TeIe(OHa.

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

Teopusa. Ctynus. Dnexkrpuzanus Tesl. BzaumoaencTBue aIeKTpHUECKUX 3apsiioB. DIEKTpocTaTHUECKast JIEBUTALUS. DICKTPOIETHI. DIEKTPUIECKHUE PHIOBI.
ATMoOcdepHOe AIeKTpUUecTBO. SPKUil CBET U CTpAIIHBIA TPpoXOT (MOJIHUS U rpoM). Tunsl moaauil. IllapoBas monaus. Monaueorsoa. CKOIbKO CTOMT MOJTHUS?
Koponnslii pa3zpsa. Orau cBSTOro JiabMa.

Ilpaxmuxka. Tlpaxtudeckas padota. HabOnronenue anekrpusammu Tei. HabmoqeHre B3auMOCHCTBUS SJICKTPUIESCKUX 3apsAI0B. 3aHUMATEIIbHBIC OIBITHI TIO
ANEKTPOCTATHKE.

Pa3znen 8. DiiekTpuyecTBo B HameM aome (8 1)

Teopuasa. becena. Uto Takoe aneKTpuiecKuil TOK? VICTOUHUKH 3JIeKTprYecKoro Toka. [[poBogHMKY 351eKTpruecKoro Toka. ConpoTUBIEHUE IPOBOAHUKOB.
Hamnpsixenune, cuna Toka u ux uzmepenue. [Ipocreimme aneKkTpudecKkue nenu.

TennoBoe neiicTBHe QJICKTPHUYICCKOI'0 TOKA. 3J'ICKTpI/I‘-ICCKa${ JJaMIia. QHCKTpI/I‘{CCKI/Iﬁ YTIOT. 9JICKTpI/I‘-ICCKI/II71 HnasAJIbHUK. 9J'ICKTpI/I‘-ICCKI/II71 YalfHUK.

Ilpakmuka. DxcriepyMeHT. 3aHUMaTENbHbBIE ONBITHI € ANIeKTpuuecTBOM. COOpKa MPOCTEUIINX NMEKTpUUecKux Lemnei. M3ydeHnue ycTpoilcTBa n mpakTHUECKHe
paboThI 10 COOPKE IIEKTPUUECKOTO NMaTPOHA IS JIAMIIbl, BUJIKH, PO3ETKH, BBIKIIIOUATENS, TPEIOXPAHUTEIIS.

Pemenne 3aJa4 — Ka4Y€CTBCHHBIX U paC‘IéTHBIX.



Paznen 9. [Touemy MaruuT ectb Maruur? (4 u)
Teopusa. Ctynus. MarautHoe nosie. Marautasie TuHud. [locTosnHabie MarHuThl. CKOJIBKO MOMIOCOB y MarHuTa? MoXeT i1 ObITh MarHUT C OJTHUM TOJIFOCOM? C
Tpems noitrocamu? MarautHas eButams. I'po6 Maromera. DiieKTpoMarHuTHOE MapeHrne. MarHuTHBINA BeuHbIN ABUTraTessb. [lonspHoe cusiHue.

DIEeKTPOMArHUThL. DJIEKTPO3BOHOK. TenedoH. DIEKTPOMarHuTHOE peie.
JlelicTBuE MarHUTHOTO TOJIS1 HA TOK. DiiekTpomoTop. ITbutecoc. CtupanbHas MamnHa. XoaoauibHUK. Dex.

Ilpakmuxa. TBopueckast MacTepckasi. OnbIThl ¢ MarHuTaMu. ONBITHI ¢ 31eKTpoMarauTamMu. COOpKa U UCTIBITaHKE JIeKTpoaBurares. [ponsBoaum
JJIEKTPUYECKYIO JHEPrUI0.Penienue 3a1a4 — Ka4eCTBEHHBIX U PACUETHBIX.

Pa3znen 10. Bonbl B 3¢pupe (6 1)
Teopusa. becena. Uto Takoe panguoBonabl? M3o0perenue paauo A.C. [TonossiM. Pagno — 3To ouens npocto! Panuosemanue. Pagunonpuémunk. TeneBuaenue —
310 Toke mpocto! Tenesemanne. TeneBuzop. CryTHUKOBas CBs3b. CoToBast cBsi3b. COTOBBIN TenedoH.

Hpakmuka. MO,I[GJ'II/IpOBaHI/IC SIBJICHUM. I/I3y‘lCHI/IC PacCIIpoCTpaHCHHUA U HpI/IéMa QJICKTPOMArouTHBIX BoJH.Pelienne 3a1a4 — Ka4eCTBEHHBIX U paC‘léTHbIX.

Paznen 11. CBet Moid, 3epkanbiie, ckaxku... (5 1)

Teopusa. TBopueckast mactepckas. Uto Takoe cBet? Mctounuku ceta. [IpsmonuneitHoe pacripocTpanenue cBeta. Cpetnsauku. OnTudeckas JpIpouka. Sumk ¢
JBIPOYKOH (Kamepa-o0ckypa). Tenu u nonyrenu. TeHesble mopTpeThl. CoHeuHble U TyHHBIE 3aTMeHMs. JIyun Byibl. OnTHueckue UilTto3HH.

Otpaxxenue cBeta. [IposiBeHne OTpakeHHs CBETa B IPUPOJIE U IPUMEHEHNE B HayKe, TeXHUKe U B ObITy. Komaubu ria3a B TeMHoTe. PaccessHHOE U
3epKasibHOE OoTpaskeHue cBeTa. [lmockoe 3epkano. [latukpaTtHas ¢pororpadus. XKussle moprpersl. OTpaskaTenu Ha Benocuresae (katadoTsl). YToIKoBbIE
otpaxarenu. Jlyan cmeptu (Apxumen). Kaneinockon. JIBopiis! niutto3uil u mupaxeil. Yenosek-HeBuaumka. lllanka-nesunumka. Cepuueckue 3epkana.
Komuara cmexa. Teatp KpuBbIX 3epKail.

[Tpenomnenue cBera. [Ipenomienne cBeTa B TBEPABIX TeNaX, KHUIKOCTAX U razax. [IpoxoxaeHne cBera yepes crekio. «CioMmaHHas» JoxkKa. Jlydn ceera B
3emHoi atmocdepe. Jloxubie Connma. Mupaxu! ®ara Moprana.

Onrtuyeckue npudopsl. 3axkuraresbHoe crekio. JInuzbl. M300paxkenus B muH3ax. [1a3 — ontuueckuii mpubop. aabHO30pKOCTh U OJIM30PYKOCTb. 3peHue
OJTHUM TIJIa30M, JBYMS TJ1a3aMH, TpeMs I1a3aMu ... J[Ba KoH1a, 1Ba komblia ... (Oukn). ['uruena 3penus. ['naza 6paTbeB HaIMX MEeHbIINX. CBETOMHUCH.
®otoanmnapart. JansHoBunenue. bunokmu. Ilogzopusie TpyOsl. Teneckonsl: pediekTopsl U pedpakTopsl. Kuakuii Teaeckor.

Paznoxenue (nucnepcus) ceera. Pagyra. Kaxplii 0XOTHUK KeJaeT 3HaTh, rae cuauT ¢aszal. [louemy kpacHblii miaatok kpacHoro 1seta? L[eta tein. [Touemy
Hebo romy6oe? IlepnamytpoBsie obmaka. CepeOpucteie obnaka. Onexna 6enas, ogexaa uépHasi. ... L{BeTHsle cTékmbimky. Kak y3HaIOT, U3 4ero cocTosT
3B€311b1? L{BeToMy3bIka Ha quckoTeke. CuMmponnueckas nosma «IIpomereit» CkpsiOuHa.
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WudpakpacHsle, yabTpaduoIeTOBBIEC H PEHTTCHOBCKHUE JTy4Hd. M3 uero coctout coaHeuHslit cBet? MHppakpacHble Ty4un U UX cBoWcTBa. Temsoble aydu. Jlyun
xonoaa. Kak MoxHo BuieTh B TeMHOTe? Kak BbI yrpaBisere TeiaeBu3opoM? YibTpadHoaeTOBbIC TyUd U UX cBoMcTBA. CBeTO3amMTHBIC 09KH. YTO Takoe
3arap? PentrenoBckue nyun. TanHCTBEHHBIE X-Ty4H.

Ilpakmuka. Ilpaxtudeckas pabora. Jlenaem conHeuHble yachl. M3ydeHue oTpakeHus cBeTa OT INIOCKUX U chepruecKux 3epkai. M3roTosieHue Kaneiaockona.
M3yueHne npeaoMiIeHUs CBETa C OMOILBIO IUIOCKONAPAUIEIbHOM MIIACTUHKY, IPU3MBbI U JIMH3. [IpakTudeckue 3a0aBbl co cBeTOM. M3roroBienue Moaenen
teneckonos I'.I'amies u M.Herorona. Ilonyuenue panyru.

Pemenne 3aJa4 — Ka4Y€CTBCHHBIX U paCLIéTHBIX.

Pa3nen 12. ®u3nka u Hay4YHO-TeXHHYECKHUil mporpecc (24)
Teopusa. becena. Camble COBpEMEHHBIE TEXHUYECKHUE UeH. Pa3nuHble TEXHUYECKHE YCTPOHUCTBA.

Ilpaxmuka. Kpyrasiii cton. [loaroroska 10ki1anoB, cooOLEeHU U pedepaToB 0 pa3BUTHHN TeXHUKU B Poccun. HayuHo-TexHu4eckuil mporpecc u AMHaMuKa
Herotona. O ruapocTaTuke B COBpEMEHHOM TeXHUKE. J|aBieHNe BBICOKOE U HU3KOE. ABTOMATHI 3aMEHSIOT YEJIOBEKA.

Pa3znen 13. UToroBoe 3ansitue (2 4)
Ilpakmuxka: Hayuno-nipaktndeckas KoH(epeHIHs. 3amra IpOeKTOB.

1.4. IInanupyemMble pe3yJbTAThI
Peanu3zanus o61meodpa3zoBaTenbHOM 001Iepa3BuBatoleil nporpaMMbl «OKpyKarouuil MUp yepe3 npu3My (U3HKH» CIOCOOCTBYET Pa3BUTHUIO JIMYHOCTU
peOeHKa, ClocOOHOTr0 K TBOPUYECKOMY CaMOBBIPa)KEHHUIO, Pa3BUTHE MOTUBAIMH JINYHOCTH K TIO3HAHUIO U TBOPYECTBY, KAK OCHOBBI Pa3BUTHS 00pa30BaTEIbHBIX
3aMpocoB U MOTPEOHOCTEN JeTel MOCPECTBOM IPUMEHEHUSI 3aKOHOB (DU3UKH /711 pELICHHS TPAaKTUYECKUX 3a/1a4.

VkazaHnaas LEJIb JOCTUTACTCA MYTEM OBJIAICHUSA O6y‘laI-OHII/IMI/IC$I TEXHOJIOTHEH MIPOCKTUPOBAHMUS B 3aBUCUMOCTH OT NOCTABJICHHBIX 3a1a4.

Ooyuarowue:
® pPaccMOTPETh OCHOBHbIE (DU3HUECKUE SIBICHUS C TOUKU 3PEHUSI MPUMEHEHUS K UCTIOJIb30BaHUIO B COBPEMEHHOM TEXHHKE, a TaKkKe Oojiee r1y0oKoro
YCBOGHUS U TIOHUMaHUS MPOIIECCOB MPOUCXOSAIINX MPU TPOU3BOJCTBEHHBIX MPOIIECCAX U UCMOIB3YEMBIX MPU TEXHUYECKUX MTPUEMaX;

O3HAKOMUTL C OCHOBHBIMU NPUHOUIIAMU MCXAHUKH,

pa3sBUBAaTh YMCHUA IPOBOAUTH H36HIOJI€HI/I$I, IIJIAaHUPOBATH U BBITIOJHATD OKCIICPUMCHTBI]

BBIIBUT'aTh TUIIOTE3bI U CTPOUTH MOCIIN,
MMPUMCHATH NOJTYUCHHBIC 3HAHUA JIJIS1 00BSICHEHHUS pa3HOO6p8.3HBIX (I)I/IBI/I‘-ICCKI/IX SIBIICHUI M CBOMCTB BCIICCTB,
Ha IMPAaKTUKE UCIIOJIB30BATh (I)I/ISI/I‘ICCKI/IG 3HaHUA.

Pazeusarowue:
®  pa3BUBATH MTO3HABATEIIbHBIE NHTEPECH], UHTEINIEKTYalIbHbIE U TBOPUYECKHE CTIOCOOHOCTH B Mpoliecce MPpUOOpETeHHs 3SHAHUI U YMEHUH C
WCIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB HH(OPMAIIMU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHI;
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Pa3BUTh YMEHUS TBOPUYECKHU MOAXOAUTH K PEHICHUIO 33]1auu;
pa3BUTh YMEHHUS JOBECTHU PELICHHUE 3a]]a4u 10 paboTaloIIeii MOIeNH;
Pa3BUThb YMEHHUSI U3JIaraTh MBICIH B UETKOM JIOTHYECKOM MOCIIEI0BATEIbHOCTH, OTCTaUBATh CBOIO TOUKY 3pEHUS, aHATM3UPOBATH CUTYAIHIO U
CaMOCTOSITENTbHO HaXOJIUTh OTBETHI HA BOIIPOCHI ITyTEM JIOTHUECKHUX PACCYKICHUI;
pacIupsATh KPyro3op y4yalimuxcsl.
Bocnumuwiearowue:
BOCIIUTHIBATH YOEXKIEHHOCTH B BO3SMOYKHOCTH ITO3HAHUS 3aKOHOB ITPUPO/IBL;
BOCIIUTHIBATH HEOOXOAMMOCTb COTPYJHHYECTBA B MPOLIECCE COBMECTHOTO BBHIMTOJIHEHHUS 3a]1a4;
dbopMupOBaTH OOIIECTBEHHYIO AKTUBHOCThH JIMUYHOCTH;
BOCIHTHIBATh YBAXKUTEIbHOE OTHOLIEHHE K MHEHUIO IPYTOro IpH 00CYKAEHUU IPOOIJIEM €CTECTBEHHOHAYUHOT'O COJIEpKaHUS;
pa3BUBaTh KOHCTPYKTUBHOE MBIIICHHS TIPU Pa3pabOTKe MHIMBUIYATBHBIX MM COBMECTHBIX IIPOEKTOB;
BOCIHUTBHIBATH B YUAILIUXCS YYBCTBO OTBETCTBEHHOCTH 32 PE3YIbTAThl CBOETO TPY/Ia.
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2. KoMIutekc opraHu3aniMoOHHO-MeIaroru4eckux yCJ0BHil peajiu3aluiu J0NOJTHUTEIbHOH 00111e00pa3oBaTe/ibHOI 001Iepa3BUBaIOIIEi
NPOrpaMMbI

KanengapHo-reMaTHueckoe NJIaHMPOBaHHE

JlononHuTenbHAsA 001eo0pazoBaTenbHast o0lepa3BuBaroas nporpamma «M3obperarennby.
Cpok peanuzanuu: 1 rog.

Ne | Mecsn UYucno | Bpems dopma Komnue | Tema Mecro dopma
/i MIPOBE/ICHUS | 3aHATHS CTBO 3aHATHSA POBEIEHUS KOHTPOJIS
3aHATHS 94acoB
1 JIEKIIUS 1 1.1. Mup ¢usuku BOKpyr HacC KaOWHET 3a4eT
2 JIECKIIUS 1 1.2.Ponp  sMmnupuyeckux  (HU3NYECKUX | KaOWHET 3a4eT
3aKOHOB W (h)YHJIaMEHTAIBHBIX (PH3UIECKIX
OTKPBITUH B Pa3BUTHH TEXHUKH.
3 MIPaKTHKA 1 1.3. IloaroroBka A0KJIaI0OB, pedeparoB Mo | KaOMHET 3a4eT
TeMe «DU3UYECKHE OTKPHITUS B TEXHUKEY.
4 Teopus 1 2.1.  Monekynsl. Tpu  momoxeHus | KaOMHET TBOpUYecKas pabora
MOJIEKYIISIPHO-KHHETUIECKOM TEOpUHU
CTPOCHUSI BEIIECTBA.
5 IIPAKTHKA 1 2.2. BolpamyBaHue KpUCTAIJIOB. KaOuHeT TBOpUecKas pabora
6 TEeopust 1 2.3.3nakoMcTBO Cc Teopueil  bombiioro | kaOuHeT TBOpUYecKas paborta
B3pbIBa.
7 TeopuUs 1 2.4. CocTosiHHS BElIeCTBa. KaOuHeT TBOpYECKasi paboTta
8 TEeopust 1 2.5. MccnenoBanue CBOMCTB TBEPABIX TENT KaOMHeT TBOpUecKas paboTa
9 MIPaKTHUKA 1 2.6. HaOmoneHue CBONCTB KPUCTAUIOB | KaOMHET TBOpUecKas paboTa
MCJIaH/ICKOT'O IITaTa U TypMaJIiHa.
10 MIPaKTHKA 1 2.7.3HaKkOoMCTBO co CBOICTBaMH | KaOWHET TBOpYECKas paboTta
xuakoctedt. Habmonenrne moBepXHOCTHOTO
HATSHKCHUSI U KalUJUIIPHBIX SIBJICHUU.
11 MpaKTHKa 1 2.8. 3HaKOMCTBO CO CBOMCTBaMH I'a30B U KaOMHeT TBOpUECKas paboTa

napoB. HabmioieHne cBeueHuss HEOHOBOI
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JIaMITbI ¥ HU(POBBIX HHIUKATOPOB.

12 MIPaKTHKa 3.1. MexaHu4eckoe JIBIKEHUE. KaOMHEeT 3ayeTHas paboTa, BeJIeHHE

['pacmueckoe onucanme ABUKECHUS JTHEBHMKA JIOCTHKEHHH
yUaImxcs

13 MIPaKTHKa 3.2. JlpwkeHue Teda IMOJx JICHCTBHEM | KaOMHET 3aueTHas paboTa, BeleHue

HECKOJIBKUX CHIL. JTHEBHUKA JJOCTHXKEHUH
yUaImxcst

14 Teopus 3.3. IlpumeHeHue CTaTMKA B OBITY U | KaOMHET BBICTAaBKa
TEXHUKE.

15 IIPaKTUKa 3.4. PaBHOBecue Ten. Bumpl paBHOBeCHSI. KaOuHeT 3a4eT, BeJICHNE JTHEBHUKA
YcroitunBocts Ten. Llentp macc. [Ipocthie JOCTHKEHUH yJaluxcst
MexaHu3Mbl. KIIJ[ mpocTeIXx MEXaHU3MOB.

16 MPaKTHKA 3.5. PaBHOBecue Tema, WMMEIOIIETO OCh | KAOMHET 3aueT, BeJICHHUE IHEBHUKA
Bpamenusa. OmnpenerneHue ILEHTpa Macc. TBOPYECKHUX padOT
Ornpenenenue KT MPOCTHIX
MEXaHU3MOB.

17 Teopus 3.6. OCHOBHBIE 3aKOHBl TUAPOCTATHKH - | KaOMHET 3ayeT, BeJIeHNUE JTHEBHUKA
3akoHsI [Tackamns u Apxumena. JIOCTUKEHHUH ydaluxcs

18 MPaKTHKa 3.7. BelsicHeHMe yCcIOBUI TUIaBaHUS Te. KaOMHeT 3a4yeT, BeJIeHNe JTHEBHUKA
N3mepenne gaBieHUs] pa3HBIX KUIAKOCTEH. JIOCTUKEHHUH ydaluxcs
Pemienue 3a1au Ha BHIYMCIIEHUE
apXUMEJIOBOW CHJIBI.

19 TEeopust 3.8. 3aKOH COXpaHEHUs KOJIMYECTBa KaOuHeT 3ayeTHas pabora
JBYDKEHUS U COBPEMEHHAsI TEXHUKA.

20 IIPAKTHKA 3.9.U3yuenue KU3HEIEATSIbHOCTH | KaOWHeT (ectuBanb
BEJIMKUX (PU3UKOB.

21 TeopuUs 3.10. Co3nanue maTepuaioB C 3aJaHHBIMU | KaOMHET BBLICTaBKa
CBOMCTBaMH.

22 TEeopus 4.1. Temnepatypa. U3mepenne KaOMHeT TBOpUecKas pabora
TeMIIepaTypbl. TemrepaTypHbIe IKaIbL.

23 TEopHst 4.2. Buzp! Teronepeaayn. KaOMHeT TBOpUecKas paboTa

24 IIPAKTHKA 4.3. HaGmoieHue sSiBJIeHUH Temionepeiaun. | KaOMHeT TBOpUYecKas pabora
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25 MIPaKTHKA 4.4. HabGmroeHrue TEIUIOBOTO PaCIIMpeHHs | KaOWHET TBOpYECKas paboTta
TBEPABIX, KUAKUX U Ta3000pa3HbIX TeJl.

26 Teopus 4.5. Kak terio padoraet? KaOWHET KOHKYPC

27 MPAaKTHKA 4.6.1zyueHue yCTpOCcTBa MapoBoOl | KaOMHET TBOpUECKas paboTa
MAaIllMHBI, MAPOBOW TYpOMHBI U JIBUTATEIS
BHYTPEHHETO CrOpaHusl.

28 MIPaKTHKA 4.7 UIsroroBiieHHEe  MOJIENEH  TEIUIOBBIX | KaOWHET BBICTaBKa
JBUTATEIIEH.

29 MPaKTUKA 4.8. Temneparypa B KOCMOCE. KaOWHeT TBOpUECKas paboTa

30 TeopuUs 5.1.Mexanuueckue KoJIeOaHusl. | KaOMHET 3aueT
MexaHuyeckue  BOJHBL.  THWIIBI  BOJIH.
O6pa3zoBanue BoyiH. CBOWCTBA BOJIH.

31 IIPAKTHUKA 5.2. MopnenmupoBaHue  TONEPEYHBIX W | KaOMHET 3a4er
MPOJIOJIBHBIX MEXaHUYECKHUX BOJIH

32 TeopuUs 5.3. Peructpanus BonH. CeiicMorpadsr. KaOMHeT 3aueT

33 MIpaKTHKa 5.4.Topuapo. Cmepu B OyTbUIKe | KaOWHET 3aueT
MUHEpalIbHOU BOJBI. bapamku. BoyHbI-
TUTaHTHI. [[pHITUBEI M OTIIMBEI

34 MPaKTHKa 5.5. M3roToBieHne reHeparopa JIbIMOBBIX KaOWHEeT TBOpYecKas pabora
KOJIeIl.

35 IIPAKTHKA 5.6. DoKyCHI ¢ KOJIEUKaMU JIbIMa. KaOuHeT TBOpUYecKas pabora

36 TEeopust 6.1. 3BykoBble BOJHBI. PacnpocTpanenue KaOuHeT TBOpUYecKas paborta
3ByKa. [Ipuémuukn 3ByKa.

37 TEeopust 6.2. 3anuch 3BYKa. ®oHorpad. | kabuHeT BbICTaBKa paboT
I'pammocdon. Ilarepon. 3Byk B KHUHO.
MaruautodoH. Komnakr-auck.
CoOcTBEHHBIH roJI0C B 3aIHCH.

38 MIPaKTHUKA 6.3. M3ydyeHue ycTpoiicTBa M HpUHLIUIA KaOMHeT TBOpUecKas paboTa
NEWCTBUS WCTOYHHKOB U NPUEMHHUKOB
3ByKa — TPOMKOTOBOpPHUTENs, TenedoHa,
MHUKPO(pOHA U T.JI.

39 MIPaKTHKA 6.4. Nzrorosnenne W WUCTBITaHUE | KaOWHET TBOpYECKas paboTta

BEpEBOYHOTO TeIe(oHa.

15




40 Teopus 6.5. 3ByKOBOW  PE30OHAHC. ®duznka | kKabuHET TBOpYECKas paboTta
MY3bIKaJIbHBIX HHCTPYMEHTOB. TemOp.

41 Teopust 6.6. UndpasByk u ynbrpa3Byk. UHppa3Byk | kaOuHeT TBOpUYecKas pabora
— TeHb LIUBUJIN3ALIUU.

42 TeopHUs 7.1. Dnexrpuzauus tena. Bsaumopeiicteue KaOWHET TBOpYECKas paboTta
AIIEKTPUYECKUX 3apsI0B.

43 MPaKTUKA 7.2. HaOmroneHue DIIGKTPU3ALMKA  TeJI. | KAOMHET TBOpUECKas paboTa
Habmonenue B3aUMO/ICHCTBHUS
AIIEKTPUUYECKUX 3aPsIJIOB.

44 TEeopust 7.3. ATMOc(hepHOe dTIeKTPHUYECTBO. KaOMHET TBOpYecKas pabora

45 IIPAaKTUKA 7.4.3aHUMAaTENbHBIC OTIBITHI 1o | KabuHeT ¢ecTrBaib
AIIEKTPOCTATHUKE.

46 Teopus 8.1. Uro Takoe DIEKTPUYECKHH TOK? | KaOWHET 3a4eT
VIcTOYHUKH AIEKTPUYECKOTO TOKA.

47 MpaKTHKA 8.2.3aHMMaTenbHbIC OIIBITHI c | xabuner TBOpUECKas paboTa
AIIEKTPUUYECTBOM.

48 Teopus 8.3. [Ipocreiimme 31eKTpUYECKHE TIETTH. KaOWHET TBOpYECKasi paboTta

49 MIPAaKTHUKA 8.4. Coopka mpoCTeHIINX AIMEKTPHIECKIX KaOMHeT 3a4er
Lenen.

50 MIPaKTHKA 8.5. Pemenue pacuéTHbIX 3a/1a4 Ha KaOuHET 3a4eT
COCIMHEHHUE TPOBOIHUKOB.

51 IIPAKTHKA 8.6. M3ydenue ycTpoiicTBa U MpakTHYSCKHE | KaOMHET TBOpUYecKas paborta
paboTbl MO  CcOOpKE  BIEKTPUUYECKOTO
naTpOHA JIIS JIAMITBI, BUJIKH, PO3ETKH,
BBIKJIFOYATEJIs], TPEIOXPAHUTEIS.

52 Teopus 8.7. TermoBoe NEWCTBHUE DIIEKTPUUECKOTO KaOuHeT TBOpYECKas paboTta
TOKa, TPUMEHEHHE B OBITY.

53 MpPaKTUKA 8.8. PemeHne ka4ecTBEHHBIX M pACUETHBIX | KaOMHET 3a4eT
3ajad.

54 Teopus 9.1. TIlocrostHHble MarHuThl. CKOJIBKO | KaOHHET 3a4eT
IIOJIFOCOB y MarHura?

55 MpaKTHKA 9.2. Ompitel ¢ MarautamMu. OMBITEI € | KAOUHET TBOpYECKasi paboTta
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SJICKTpOMAaruuTamu.

56 Teopus 1 9.3. JleiicTBHE MarHUTHOTO TOJISI HA TOK. KaOWHeT 3aueT

57 MIPaKTHKA 1 9.4.Coopka u WCIIBITAaHUE | KaOMHET TBOpYECKas paboTta
JJIEKTPOABUIaTEIA. [Ipoussoaum
AIIEKTPUYECKYIO SHEPTHUIO.

58 TeopHUs 1 10.1. Yro Takoe paaroBOIHBI? KaOWHET 3a4eT

59 MpaKTHKa 1 10.2. Uzyuenme pacnpocTpaHeHuss | | KaOWHET TBOpUECKas paboTa
npuéma 3JIeKTPOMAarHUTHBIX BOJIH.

60 TeopHUs 1 10.3. Pagno — 3T0 04eHb mpocTo! KaOWHET TBOpYECKas paboTta

61 MIpaKTHKa 1 10.4. Cbopka mpocTeHiiero IeTeKTOPHOTO | KaOMHET KOHKYpC
paMonpUEeMHHKA (13 Habopa
pajoaeTaNICH).

62 Teopus 1 10.5.PaguoBemanue. TeneBemanue. | KaOUHET TBOpUecKas paboTa
CnyTHUKOBAs CBS3b.

63 TeopuUs 1 10.6. CoroBass  cBsa3b. Kak  ona | xaObuner TBOpUECKas padboTa
OCyHIeCTBIIsAETCA?

64 Teopus 1 11.1. Yro Takoe cBer? KaOWHET TBOpYECKasi paboTta

65 MpaKTHKA 1 11.2. Jlenaem COTHEUHBIC YaCHL KaOuHeT BBICTaBKa

66 IIPAKTHKA 1 11.3. U3yuenume oOTpakeHHs CBeTa OT | KaOMHET TBOpUYecKas pabora
IUIOCKUX W CEepUYecKHX  3epKall.
W3rorosieHune Kanena0cKona.

67 TEOpHsl 1 11.4. Ontuyeckue npruOOpHI. KaOuHeT TBOpUYecKas pabora

68 MpaKTHKA 1 11.5. U3roToByieHre MOJENEH TEIECKONOB | KaOMHET BBICTaBKa
I'.T'anunes u M.HproToHa.

69 TEeopust 1 12.1. CamMble COBpEMEHHBIE TEXHUYECKHE KaOuHeT TBOpUYecKas paborta
UJICH.

70 MIPaKTHKA 1 12.2. O pa3Butuu TexHuku B Poccun. KaOMHeT TBOpUecKas paboTa
PazniuHble TEXHUYECKHE YCTPOHCTBA.

71 IIPaKTHKA 1 13.1. Hayuno-nipaktudeckast KOHQEpeHIHs. | aKTOBBIH 3ail 3aIlUTa IPOEKTOB

72 IIPAKTHKA 1 13.2. Hayuno-npaktudeckast KOHQEpeHIHs. | aKTOBBIH 3a1 3aluTa IPOEKTOB
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2.2. YcaoBuS peaju3aniu NporpaMmmbl

MaTtepuajbHO-TEXHHYECKOE o0ecreuyeHne MmporpaMmmel

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 JUIAAKTHYSCKHX IMOCOOMH M y4eOHBIX MaTepualioB; 00OpyIOBaHHE, HEOOXOAMMOE ISl MPOBEACHUS 3aHATUH. B
KaOWHETE €CTh TEXHUYECKUE CPECTBA 00yUCHMS (KOMITBIOTEP, MPUHTEP, MYJIbTHMEIUA-TIPOSKTOP).

[lepeuenbr MaTepuasioB, HEOOXOAMMBIX IS 3aHATHI: (QU3UYECKHUE TPUOOPHI - TEPMOMETP, MEH3YypKa, JHHEWKA. Tella PasHOM (GopMbl U
PasMEpPoOB; BECHI; Ha60p THPb, Ha60p TCJI U3 pa3HbIX BCHICCTB, HIAIIKH; JUHAMOMCTP, MPOCTBIC MCXAHW3MbI- pbIYyar, 6JIOK, HaKJIOHHAas ITNIOCKOCTH,
pa3JInYHbIC KUIAKOCTH- BOJA, CIIMPT, MACJIO TOJCOJHEYHOE B MPOOUpPKaxX Ha IMOJCTaBKE; BEIIECTBA C PA3IMYHON TEIUIONPOBOJHOCThIO-OyMara, BaTa,
OWHT, Apan, XJom4aroOyMaxkHas TKaHb, METAUIMUECKUE Tella; Ha0op KPHCTAILIOB; Tella, MMEIOIIUE Pa3HbI BeC, MIJUIMMETPOBas Oymara; BeIepKO
Apxumena, OTIIMBHOW COCYJ, TUHAMOMETp, COCYJ C BOJOW; OapoMeTp, IINMPHII, MUNIETKA; ONTHYSCKUI JUCK, HAOOp 3epKaJl, CTCKIISIHHBIC TIACTHHBI,
OIITUYCCKUC HpI/I60pI)I-(1)OT03HHapaT, MHKPOCKOII, TCJICCKOII, MBUIbHBIC IY3bIpW; BO3AYIIHBIC IIAPWKH, TKAHW- MICJIK, xnonan06yMa>1<Ha51 TKaHb,
HIePCTh, MEX; TEJIa, ClIeIaHHbIC U3 Y00HHTA, CTEKJIA, METAJUIA; AEKTPo(OopHas MallluHa; CYJITAHUYMKU Ha MOJICTABKaX; UCTOYHUKU TOKA- TEPMOIJICMEHT,
q)OTOE)JIeMeHT, rajbBaHUYECKUU OJICMCHT, aKKyMYJISITOP, 3JICMCHTLI BHGKTpH‘ICCKOﬁ OCIIN- JJaMIIOYKa Ha IIOACTAaBKCE, SHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK, KJ/IIOY,
COEIMHUTENbHBIE POBOJA; HAOOp MAarHUTOB Pa3HON (HOPMBI; MOJIENB IIMEKTPUUYECKOTO BUTATENST; HA00P «PaalOTEeXHHUKY; CUIIOMEp, CEKYHAOMED.
Hazanstusx ucnosnb3yercsi yueOHbIN KOMIUIEKT Ha KaXA0To o0ydJaronierocs (TeTpajpb, pydka, Kapanaail, pJIoMacTepsl).

Komnrwrotepnast npe3entanun «CTpoeHue BemiecTBa» «TemnoBsie sBIeHUSN», «MeXxaHHUeCKUe BOJIHBI), «3BYKOBBIE BOIHBD, «DNEKTPHUUECKHE
SABICHUS», «DNEKTPUUYECKUN TOK», «MarHuTHbIe sBIEHUS», «PamuoBonmHbl», «CBeT B mpupoae», «Pu3nka W HAyYHO- TEXHUUYECKUU MPOTPECCy.
BI/I)IGO(i)I/IJ'IBMI)I N aHUMAllMOHHBIC POJIUKH. q)paFMeHTBI nu3 My.]'H:THMe)IHfIHBIX BHHI/IKHOHGJII/Iﬁ 110 (1)I/I3I/IKC. 3aHuMaTeIbHbIE OIBITEI.

bmanku ¢ KpUTCPpUAMU OLCHUBAHUS ITPOCKTOB YUAIIIUXCs.

MeToanueckoe odecredyeHne
[Iporpamma oOecrieunBaeTcsi METOAMYECKMMH BUIAMH TMPOAYKIUU: pa3pabOTKu JeKiuid, Oecen. McCmomp3yloTcs peKOMEHIAIUU TI0
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 UCCIEeI0OBATENbCKON paboTe, TeMaTHKa UCCIEA0BAaTEIhCKUX PaboT.

2.3. ®opMbI aTTECTALMH

[TonBeneHue UTOTOB MO pe3yIbTaTaM OCBOCHHUS MaTepuaja JaHHOU MPOrpaMMbl MOKET OBITh B (hOpMe 3aIIUThI IPOEKTOB BO BPEMsI TPOBEICHUS
UTOTOBBIX 3aHATUN. B mporecce mpocMoTpa paboT MPOUCXOAUT 00CYKICHHE OPUTMHAIBHOCTH 3aMbICIIA M €r0 BOIUIOIICHHUS aBTOPOM.
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2.4.

B koHIIe T0/1a TOTOBUTCSI HAYYHO- UCCIIEI0BATENbCKast KOH(EPEHIHS, B KOTOPOU Yy4aCTBYIOT BCE yUalllUecs, PEICTABISIOT CBOU IPOEKTHI.
@DopMBbI MTO/IBE/ICHUS UTOTOB PeAlM3aIMK JOTIOTHUTEIHLHON 0011e00pa30BaTebHOM 00IIepa3BUBAOIICH TPOTPAMMBL:

NPOOYKMuUHbvle YopMbl: TUCKYCCUH, KPYTJIbIE CTOJIbl; CEMUHAPHI, TPAKTHUYECKHUE Pa0OThI, BHICTABKU, y4eOHO-UCCIIE0BATEIbCKUE KOHPEPEHIINH H T.

.
OOKyMeHmaJleble ¢0prl OTpa’XaroT JOCTHIKCHHA KaXXIO0T0 Yy4all€rocs, K HUM OTHOCATCA: THCBHUKHA I[OCTI/I)KCHI/Iﬁ ydalmuxcs, KapThl OLCHKN
pPE3yJIbTAaTOB OCBOCHHA HPOTIpAMMBI, JHCBHUKHU IICAArOTHICCKUX Ha6HIO,I[eHHI>'I, HOpT(i)OJ'II/IO yqamuxcs.

OneHo4Hble MaTepHaJibl

I[J'IH OLICHKM JIMUHBIX JOCTHKECHUM yqaluuxcs UCIIOJIb3YIHOTCA

e Tectbl o TeMam «MexaHHUECKOE IBHXKEHUEY, «JlaBiaeHue», «CBeToBbIE IBIECHUA», «Bubl Temuionepeaauny», « JIeKTPUUECKUE IBICHUS.

e Kpurepun onleHNBaHUA IIPOEKTA.

e KpoccBopas! «IInoTHOCTE BemecTBay, «BriTankuBaromas cuiay, «ATMocepHoe naBieHue», «IIpocteie Mexanu3mbly, «MICTOUYHUKH TOKAY,
«[TocTosIHHBIE MAarHUTHI.

Cnucok JiuTeparypbl

Jlureparypa aJisl yuurTeisi

1. Axrtunun W.T'. DxcnepumenTanbHble 3a1a4u 1o pusnke B 6-7 kinaccax. - M.: Ilpocsemienue, 2014 r.-127 c.

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

3. bypos B.A. ®poHTanbHbIe KcIiepuMeHTalbHbIE 3a1aHus 1o pusnke 8 kiacca. - M.: [Ipocsemienue, 2015 r.-64 c.

4. byteipckuii I'.A., Caypos FO.A. DxcniepumenTtanbhble 3a1a4n 1o ¢pusuke 10-11 knace. - M.: [Ipocsemenue, 2000 r.,-102c.

5. Enoxosuu A.C. CripaBouHUK 110 pu3nke U TexHuke; Yued. [Tocodue mist yaamuxcs. — 5-e u3., nepepad. u gor.-M.: [IpocBemenwne, 2016 . —
224 c.; n.

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

7. WBanuukwuii I'.P. Mup rinazamu 6uodusuxka - M.: Ilenaroruka, 2010 r.

8. Wnpuenko B.P. [lepexpectku puzuku, xumun, ononoruu - M.: [Ipocsemenue, 2014 T.
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10.
11.
12.

No g~ wd e

Jlanacoepr I'.C. DnemenTtapusbiii yaueOHuk o @usuke. Tom 1. M.: Hayka, 2014 r.-608 c.

Huzamos M.M. 3agauu 1o ¢pu3uKe ¢ TEXHUIECKUM coliepkaHueM: Jutst 7-9 k1. odmeodpazoBar. Yupexnenuii- M.: [Ipocsemenne 2001 r.
®. Ilorypu Pacrenus — renunanbHble MHKeHEpbI mpupoasl- M.: [Iporpecc, 2010 r.

PesnukoB 3.M. [Ipuknannas ¢pusuka: Yaed. mocodbue s yyanuxcs 1o paxynbratus. Kypcy. -M.: [Ipocsemienue, 1989. -239 c. nin.

Jluteparypa AJisl yyauuxcsi

Anekceea M.H. ®usuka — 1oubM - M.: [IpocBemenue, 2012 1.

banamos M.M. O mpupozue - M.: [Ipocemenue, 2014 r.

Kuura nns arenus no ¢usuke. Yuebnoe nocodue iist yuammxcst 7-8 kinaccos. CocraButens: Kupmosa M.I'. - M.: IIpoceemenne, 2010 .
[Toxposckuii C.®. Habmronaii u uccienyii cam.- M.: [Ipocsemienue, 2014 rog.

PeokenkoB A.IT1. ®usuka. Yenosek. Oxpyxaromiast cpena. Kaura st yaammuxcst 7 kinacca- M.: [Ipocsemenue, 2011 ro.

Tapacos JI.B. ®usuka B ipupoie - M.: [Ipoceemenue, 2010 ro.

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

Pecypcel UnTepHer:

CJ'IOBapB TEPMHHOB, UCIIOJIB3YEMBIX B CTATHAX 110 (I)I/I3I/IKC.
http://information-technology.ru/sci-pop-articles/23-physics/267-slovar-terminov-ispolzuemykh-v-statyakh-po-fizike

I[OHOJ'IHI/ITCJII)H&}I 06pa30BaT CJIbHAs 06H_[ep83BI/IBaIOH_[a}I nporpaMMa CCTGCTBGHHO-HaquOﬁ HaHpaBJ’IeHHOCTI/I <<9KCHepI/IMeHTaHBHa5I (I)I/IBI/IKa»
https://xn--j1ahfl.xn--plai/library/dopolnitelnaya obrazovatelnaya obsherazvivayushaya pro 115921.html
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