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KoMmiekec  OCHOBHBIX  XapaKTepPUCTHUK  JOMOJHUTEILHOH  001e00pa3oBaTe/bLHOI
o01epasBuBaKOLIeil MPOrpamMMbl

1.1 MosicHuTeIbHAA 3aAMCKA

HanpasnenHoctb (mpodub) [Iporpamma kpyxka «Okpyxaroumi Mup uepes
o0Opa3oBaHus npusMy  Gu3MKu»  pa3zpaboraHa JUIsl  YYEHUKOB,
HAYMHAIOIINX M3y4YeHHE Kypca ¢usuku — 8-9 Kitaccos.
Oco6eHHOCTBIO pPabOThl KPY)KKa SIBJIETCSI B OCHOBHOM
MOJITOTOBKA yYalUXCs K BOCHPHUATHUIO M OCMBICICHHIO
(u3MYEeCKUX TMPOLECCOB, M3y4aeMbIX B  CTapLIUX
KJlaccax, MPAaKTUYECKOro TPUMEHEHUS 3HAHWH, WX
CBSI3W C HayKoW M TexHMKoOH. Ha 3aHATHAX y4yeHHKH
JOJDKHBI YOCTUThCS B TOM, YTO IPAKTHYECKH BCE
SBJICHUSI, OKpYKAlOIIME€ HAac U HeNoCpeACTBEHHBIMU
YYaCTHUKAMHU HEKOTOPBIX M3 HUX, MOTYT SIBUTHCS CaMH
YUCHHMKH, OOBSCHAIOTCS C TOYKU 3peHHs (U3UKH,
OCHOBBIBAIOTCS Ha ¢buznyecknx 3aKOHaXx.
Hcnonb3oBanue (U3MYECKUX 3aKOHOMEpPHOCTEH U
SBJICHUH TIPOHU3BIBAET BCE CTOPOHBI YEJIOBEYECKOMH
nesTenbHOCTH. W OCHOBOM  HpPOM3BOJACTBA U
COBEPIICHCTBOBAHMS OBITa CIyXXaT B 4YHCIE IPYTrux
¢dakTopoB (¢u3MUECKHe 3HAHUA, 4YTO (PU3MKa HYXKHA
JIIOJIM MHOTHUX IIpodeccuit.

HanpasnenHocTs (mpoduiib) | ecTeCTBEHHOHAYYHAas!
IIPOrPaMMBI
AKTYaJlbHOCTb IPOIPaMMBI AKTYalbHOCTh NPOTpPaMMbl 3aKJIIOYAETCS B TOM,

YTO HaOJIOJIEeHHMEe KaK METOJ HCCIIEOBaHUS JIaeT
BO3MOKHOCTb M3Y4YWMTh JIMIIb BHEIIHHWE IPU3HAKU
SABJICHUH U mpenMmeToB. bonee riybokue 3HaHUS MOTYT
OBITh MOJYYEHBl C MOMOIIBI0 IKCIEPUMEHTAIBHOIO U
TEOPETUUYECKOI0 HCCIENOBaHUsA, B OCHOBE KOTOPBIX
JIEKUT MOJECIUPOBAHME SIBICHMS, WU3MEPEHHUE TEX WIIN
VHBIX BEJIUYMH, ONMCBIBAIOIINE CYIIHOCTD SIBICHUN WU
CBOMCTB IPEAMETOB.

B mo6oit o0nactu nesTenbHOCTH, Oyb TO HayKa
WY TEXHMKA, KOCMOHABTHKA WIM MEIHIMHA, YEIOBEKY
YacTO MPHUXOIUTCS CTAIKUBATHCA C HEOOXOJUMOCTHIO
U3MEPATh Ty WIM HMHYK BEIMYMHY — TEMIEpaTypy
BO3/lyXa WJIHM BBICOTY TOpbl, 0OBEM Tela MU BO3PACT
apXeoJIOTMYECKNX HAaXOMOK M Tak panee. M3mepeHus
MOXXHO  BBIIOJIHUTH  CHELUAIbHO  JUIi  OTOrO
Mpe/IHa3HauYeHHbIMU MPUOOpPAMHU WM UHCTPYMEHTAMU




WIM  BMECTO  HENOCPEACTBEHHOIO  ONPEIECIICHHUS
UHTEPECYIOIIEH BEJIMYMHBI U3MEPATH  Jpyrue, a
HY)KHYIO BEIMUMHY BBIYMCIIATH 110 (hopmyie.

Cratp UCCIIE0BATENAIMU Ha OCTpOBE
JKCHEpUMEHTa JUIsl peOEHKAa IO03BOJIUT HE TOJBKO
OKYHYTBCSI B MUP UCCIJIEIOBATENsA, HO 3aCTaBUT OTKPBITh
KHUTY JUId TOrO 4YTOOBl e€mle pa3 y3HaTb O CYTH
M3Y4aeMOrO SIBJICHUS, IOHATHS.

[lonmagasi, B HECTaHAAPTHYIO CUTYallUI0 pEOEHOK
HAaYMHAET pAcKpbIBaTb CBOU  CKPBITBIE  3aJlaTKU
ucclieioBaTensi, KOTOpble ObUIM B MAajloOM BO3pacTe,
KOIZla 3a/aBajocb MHOIO BOIPOCOB  «Kak?» U
«roueMy?». Ilpm mpoBeneHHMHM OKCIEpUMEHTA WIN
ompITa, peOCHOK  TOJY4aeT ONBIT  TBOPYECKOM
JEATEIIBHOCTH U SMOLIMOHAIBHO-IIEHHOCTHBIX
OTHOILICHUM, @ C HUM M "TOTOBBIX'" 3HAHUN U ONBITA JJIS
OCYILECTBIICHHSI U3BECTHBIX CIIOCOOOB JEATEIBHOCTH.

Kpyxok mo ¢usuke "Oxpyxarommii Mup depes
npu3My (U3MKA" TIO3BOJISIET OPTaHU30BaTh MPOCKTHYIO
U UCCIENOBATEIbCKYK  JCSATEIBHOCTH  ydalluXxcs,
pa3pabOTKy  TeMaTUKH  YYEOHBIX  TNPOEKTOB U
UCCIIEIOBAaHUM 1O Kypcy  (HU3UKH,  OCBOEHHE
9KCIIEPUMEHTAJIBLHOTO METOJa HAay4YHOIO [103HAHMUS,
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH.

Kypc «Oxpyxaroomuii Mup yepe3 HpusMy
(Gu3MKN» MOATAIKUBAET YUEHUKA K CAMOCTOSTEIbHOMY
MBIIIJIEHUIO,  JIOTUKE M palUOHAJIbHOCTH B
pacCcyXIeHMSX, Pa3BUTHIO (aHTa3UHU, a TaKKe YMEHUIO
aHAJIM3UPOBATh HAONIOIAEMYIO CUTYALUIO U IPUXOIUTh
K MPaBWJIBHOMY DELIEHUIO, YMEHHUIO BUJETh BAXKHOE U
JIeJ1aTh IPABUIIbHbIE BHIBOJIBI.

ConepxaHue Kypca MHO3BOJSIET YYEHHMKY JIHOOOTo
YpOBHSI MOATOTOBKM AaKTHUBHO BKJIIOYAThCi B Y4eOHO-
[IO3HABATENbHBIN IPOLIECC M MAKCHMaJbHO IPOSBUTH
CBOM BO3MOXHOCTHU M CIIOCOOHOCTH.

HoBu3Ha nporpamMmel

HoBu3Ha nporpaMmsbl COCTOMT B TOM, 4TO HaOJroeHUE
(u3MYECKUX SBJIIEHUN U JEMOHCTPAIlMOHHBIX OIBITOB
npeularaeT  oObsCHEHHE  SBJICHMH Ha  OCHOBE
OOBIJICHHBIX TNPEACTAaBIECHUN U NPUOOPETEHHBIX paHee
3HaHUI, OCBOCHHME TEXHOJOIMH HaOIr0AaTENbHBIX
HCCIIEIOBaHMM, co3laHue MoTHBalMH. B mporpamme
JIOTIOJIHEHO M PAaclIUpPeHO  COAEp KaHME IIKOJIBHOIO

Kypca bu3uKH.
VYueOHble AKCIIEPUMEHTAIIbHBIE 3a/1aHu s
chopMyTUpPOBaHBI B BUJIE OTKPBITBIX

UCCIIeIOBATENbCKUX 3a7]ad C BO3MOKHOCTBIO BBIOOpa
pa3INYHBIX BapUaHTOB pealM3alud. BelnogHeHne
TaKuX  Y4eOHBIX  HCCIEIOBaHMHA  TpeArojaraer
MIPEABAPUTEIIBHOE  IIJIJAHUPOBAHUE  HKCIIEPUMEHTA,
paccMOTpeHHE HECKOJbKUX BAapHaHTOB U  BBIOOD
ONTUMAJIBHOTO.

3aHATHs 110 JAHHOM NpOrpamMMme CTPOSATCS TaK, YTO




HCCIIEI0BATEIBCKUE METOABI O0YyUEHHsI COYETAIOTCS KaK
C  rpynmoBoil  paboToii Hal  IPaKTUYECKUM
HCCIIEIOBAHUEM U KOMIIBIOTEPHOM MOJEIBIO SIBICHMS,
TaK M C WHAUBHAYyaJdbHOH paboTOii BO BpeMms
oopmieHHs pe3yabTaTOB, IPE3CHTALUN U 00CYKICHUS
pe3yJIbTaTOB C YyuyuTeleM. BaxHOW cocTaBisrolen
Kypca sIBJISETCS IpeACTaBiIeHne 00yJarolUMKCs CBOCH
paboTel B hopMe HEOOTBIIOTO AOKIIAAa ¢ HEOOXOIUMBIM
KOJIMYECTBOM  WJLIFOCTpALlMi, PHUCYHKOB, TI'padUKOB,
muarpamm. Ilpu sTtoM npyrue oOydarouipecs MOTYT
OLICHMBATh, KaK €ro, Tak U CBOW YpPOBEHb 3HaHHA. B
pe3yabTareé B Yy4eOHOM KOJUIEKTUBE C y4acTHEM
yuutenss (GOpMHUPYETCs KOHCTPYKTUBHBIA M 3HAYMMBIH
IpYNIIOBON CTaHAAPT “‘yueOHOTO pe3ynbpTrara’.

ITegarornueckas
11EJIECO00Pa3HOCTh

JlanHasi mporpamMma mo3BoJisieT

— pa3BuThH BoOOpakeHHe, GaHTaA3UI0, MBIIIIICHHE;

— 00y4uTh OCHOBaAM KOHCTPYUPOBaHMS,
MOJICITUPOBAHMS U YIIPABIICHHS,

— 3aKpenuTh BeIpaboTaHHbBIE 00IIeYy4eOHbIE YMEHHUS U
HaBBIKY;

— HayYUTh KOMMYHUKAaTUBHOMY B3aHMO/ICHCTBHIO PH
BBITTOJIHEHUH B TPYIITIE MPOEKTOB (B TOM YHCIIE U
CETEBBIX ),

— OpHEHTHPOBATh Ha OCO3HAHHBIN BHIOOD Mpodeccun
B Oynymiem.

OTJIMYUATENBHBIE OCOOEHHOCTH

B XoJe pa3paboTku IPOTPaMMBbI ObuTH
NPOAHAIM3UPOBAHBl ~ MaTepUalbl  JIOMOJHUTEIBHBIX
0011e00pa3oBaTeIbHBIX O0IIEPAa3BUBAIOLINX IPOrpaMM
no ¢Qusuke, OMyOJUKOBaHHbIE B  METOJUYECKOM
JUTEparype, MocoOMsX sl eaaroros, cetu MHTEpHET.

OTnuuuTeNnbHBIE 0COOEHHOCTH JTAaHHOM
JIOTIOTHUTEIBHOU o01ieo0pa3oBaTeabHOM
o01epa3BuBaroIeit IPOrpaMMBbI oT yKe

CYIIECTBYIOIIMX B 3TOW 00JaCTH 3aKIIOYAIOTCS B TOM,
YTO MHCIIOJB3YIOTCS HWHTEPECHbIE 3aJaHMs, KOTOpbIE
MOXXHO  TIPOBECTH  CaMOCTOSATENBHO,  HCIOIB3YS
npocreime pu3ndeckue NpuoopsI.

Crneuncuka mnpennonaraeMoyd JAESITEIbHOCTH JeTel
o0yCJlIOBJI€Ha HMX  BO3PAaCTHBIMM  OCOOEHHOCTSIMH.
[IpakTHyeckne 3aHATHA 1O TPOTPaMME CBS3aHBI  C
WCTIOJIH30BAHNEM BBIYMCIIATEIBHON TEXHUKU Ha YPOBHE
nosib3oBareneil [1K.

B CTPYKTYpy  NpPOrpaMMbl  BXOJST 13
00pa3oBaTeNbHBIX  OJIOKOB, BKIIOYAIONINX H3YyYEHHUE
TEOpPHH, IIPOBECHUE MIPAKTUYECKUX u

HKCHEPUMEHTAIbHBIX paboT, cO3aHue MPOEKTOB. Bce
oOpa3oBaTenbHble  OJOKM  NIpPEeaycCMaTpUBAIOT  HE
TOJIbKO YCBOEHHE TEOPETHUECKUX 3HAHUH, HO H
dhopmupoBanme JIEATENbHOCTHO - MPAKTAUYECKOTO
ombiTa.  [IpakTHueckue  3aJaHUsl  CIOCOOCTBYIOT
Pa3BUTHIO y JIETel TBOPYECKUX CITOCOOHOCTEH, YMEHUIO




co37aBaTh MOJAEIU (PU3NIECKUX SBICHUM.

Jlnst Toro 9ToOBI ofBecTH yuammxcs 14-15 ner,
OCBOCHHMIO  (DM3WYECKUX  SBJICHUW, IIpeajiaractcs
MIPOEKTHO-UCCIIEIOBATEIHCKUIM METO/I.

[Ipemmaraemas nmporpamma SIBJIIETCS
HCCIIEI0BATEIbCKOIA.

Anpecat nporpaMmsl

[Iporpamma agpecoBaHa aetsiM (moxpocTtkam) ot 14 1o
15 ner.

Hetn 13-14 nmer cmocoOHBI Ha  0a30BOM YpOBHE
BBITIOJIHSATH MpeIJIaraéMbl€ 3a/1aHMUsI.

O0beM W CpOK
POrPaMMBbI

OCBOCHUA

1 rox oOyuenus — 72 yaca (36 Heqenb Mo 2 9 B HEJIEIIO)

YpoBEeHBb OCBOCHHUS

CrapToBbIit

DOpMBI U pEXKUM

Ounas, rpynmnosas, coctaB rpynnsl — 10-15 genn.
3aHATHA BKJIIOYAIOT B ce0s  OpraHU3alMOHHYIO,

TEOPETUYECKYIO U TPAKTHYECKYH0  YaCTH.
OpranuzanoHHasl 9acTh 00ECIICYMBACT HATUYHE BCEX
HEOOXOJMMBIX  JUIsi  PabOThl  MaTEPUAIOB u

wunocTpaiuid.  Teopernueckas 4YacTh 3aHATHA TIpU
pabore sBiIAETCS MAKCUMAJIbHO KOMIIAKTHOM U
BKJTIOYAET B ce0s1 HEOOX0AMMYI0 HH(POPMAIIHIO O TEME U
npeamere 3HaHus. [IpakTuyeckas yacTh mpenmnosaraet
BBIIIOJIHCHHUEC 3aJlaHuA HWHIAUBHUAYAJIbHO, B TPYIIIC.
[Ipennonaraercs NOATOTOBKA OTYETOB JIETBMH O
BBIMIOJIHEHUH PAa0OTHI, €€ aHaIM3 M CcaMOaHalu3,
NpEJCTaBICHUEe B BHMJE INPE3CHTAlMM, JOKJIaJa,
MpoeKTa. YdYacTHe B  pealu3allid  IPOTPAMMEI
IpegycMaTpuBaeT  BEACHUWE  JETbMU  JIHEBHUKOB
YCIIETHOCTH ~ OOYyYaroIIUXCsl, KyJa 3allMCBIBAIOTCS
TEeMaTUKa 3aHATH, COJIEpKaHUE U BBIIOJIHEHHE pabOTHl,
€€ aHaJIn3.

@opMbl OpraHu3alMM JAEATENbHOCTH Y4aIlUXCs Ha
3aHSATUU: WHAMBHIYyallbHas, Tpynmnosas, paboTa IO
MOJIPYIIIaM.

pa3BUTHC MOTHUBALIUU JIMYHOCTH K TIO3HAHWUIKO W TBOPYCCTBY, KaK OCHOBBI Pa3BUTUA

1.2. Heap 1 3a7a4u NporpaMmbl
Heab: pa3BuTHE TMYHOCTH PEOEHKA, CHOCOOHOTO K TBOPYECKOMY CaMOBBIPa)KEHUIO,

00pa30BaTeNbHbIX 3alPOCOB U OTPEOHOCTEH 1eTel ToCpeCTBOM IPUMEHEHUS 3aKOHOB (PU3UKU
JUIS PELIeHUs MPAKTUYECKUX 3a/1a4.

VYkazaHHas 11eJb TOCTUTaeTCsl IIyTEM OBJIaJICHUS 00yJaroIIUMCs TEXHOJIOTHEeH MPOEKTUPOBAHUS
B 3aBHCHUMOCTH OT IIOCTaBJICHHOM 3aJjauu.

JlanHast mporpamMma pemaeT cleAyonue 3a1aun:

1. Odyuarwwue:

® PpPaCcCMOTPETE OCHOBHBIC (1)I/ISI/I‘IGCKI/IG SABJICHUSA C TOYKH 3pCHUA TPUMCHCHUS K
HCITIOJIBb30BAHUIO B COBpeMeHHOfI TEXHHUKE, a TAKXKC Ooiee FJ'IY6OKOFO YCBOCHUSA U




IMMOHUMAaHMU4 IIPOLCCCOB, MPOUCXOAANUX ITPU IMTPOU3BOACTBCHHBIX IMIPOLCCCAX U
HCIIOJIB3YEMBIX ITPHU TEXHUYCCKHUX MIPHUEMaAx;

O3HAKOMUTL C OCHOBHBIMH IIPUHIHUIIAMU MCXAHUKHU,

pa3BHUBATb YMCHU ITPOBOJNTDH Ha6J'IIOI[eHI/IH, INTAHUPOBATH W BBIIIOJHATH SKCIICPUMCHTBI;
BBIIBUT'aTh T'KIIOTE3bI U CTPOUTH MOJCIIN;

IIPUMCHATH IIOJYUYCHHBIC 3HAHUSA JI 00BICHEHHS p33H006pa3HBIX (bI/I3I/ILICCKI/IX SIBJICHHI
1 CBOMCTB BC€IICCTB,

Ha MPAKTUKC HUCII0JIB30BATh (1)I/I3I/I‘-ICCKI/IG 3HaHHA.

2. Pazeusarwwue:

pa3BUBaTh [M03HABATEIbHBIC HHTEPECHI, MHTEIUIEKTYyalbHbIe U TBOPUECKHE CIIOCOOHOCTH
B IIpolecce NPUoOpeTeHNs 3HAHUN U YMEHUH C HCIIOJIb30BAaHUEM Pa3IMUHBIX
MCTOYHUKOB MH(POPMAITUHN U COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHH;

pPa3BUTh YMEHHS TBOPUYECKH MOJXOJUTh K PELICHUIO 3a/1a4U;

Pa3BUTH YMEHUS JJOBECTH PEUICHUE 33a4H 10 padOoTaIoIed MOEIH;

Pa3BUTh YMEHMSI U3J1araTb MbICIIA B YETKOW JIOTMYECKOM MOCIE10BaTEIbHOCTH,
OTCTanBaTh CBOIO TOUKY 3PEHHUS, AaHAIU3UPOBATh CUTYALIMIO U CAMOCTOSITEIIbLHO HAXOUTh
OTBETHI HAa BOIIPOCHI ITYTEM JIOTHYECKUX PACCYKICHUI;

pacIIUpsATh KPYro3op y4aliuxcs.

3. Bocnumuiearouue:

BOCIHUTHIBATh YOSKAEHHOCTH B BO3MOXKHOCTH MTO3HAHUS 3aKOHOB IIPUPO/IBL;

BOCIUTBIBaTh HEOOXOIMMOCTh COTPYIHHUYECTBA B IMPOLIECCE COBMECTHOTO BBITIOTHEHUS
3az1ay;

(dopMupOBaTh OOIIECTBEHHYI0 AKTUBHOCTb JMYHOCTH;

BOCIHUTHIBATh YBKUTEIHHOE OTHOILIEHHE K MHEHHIO JPYroro Mpu o0CyXIeHUU mpodiem
€CTECTBEHHOHAYYHOI'O COJIEP KaHUS;

pa3BHBAaTh KOHCTPYKTHBHOE MBIIUICHUS TIpU pa3pabOTKe WHIAMBUAYIBHBIX WA
COBMECTHBIX ITPOEKTOB;

BOCIIUTHIBATh B YYAIIMXCSl YYBCTBO OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOETO TPYyAA.

1.3. Coaepsxanue nmporpaMmbl

YyeOublii mjian

Ne HasBanue pasnena, KonngecTBo yacoB Dopmbl
/o TEMBI Bceero Teopus IIpakTuka arrecrauuu/
KOHTPOJIS
(3auer,
TBOpYECKas
pabora,
BBICTaBKa,
KOHKYPC,
becTuBaIb U
J1p.)
1 |Pazmen 1. Mup ¢usuku 2 2 1 3auer
BOKPYT Hac
2 |Pazgen 2. M3 wuyero Bce 8 3 5 TBOpYECKas
COCTOMT? pabora
3 | Pazgen 3. MexaHunka- OCHOBa 10 4 6 decTuBanp
JIBIDKCHUST M B3aUMOJCHCTBHS
Tel




4 Paznen 4. TermoBeie 8 3 5 TBOpUECKas
danTazun pabota

5 Pa3zgen 5. Boanel Oombliine u 6 2 4 3a4eT
MaJICHbKHE

6 Paznen 6. 3aragka 3Byka 6 4 2 BBICTaBKa

7 | Pazmen 7. Komku, HCKpbl U 4 2 2 TBOpYECKas
MOJIHHH pabora

8 | Pazmen 8. DmekrpuyecTBo B 8 3 5 BBICTAaBKa
HaIlleM JIOMeE

9 | Pazmen 9. Ilouemy MarHuT 4 2 2 3a4er
€CTh MarHuT?

10 | Paznen 10. Bonnsl B ahupe 6 4 2 3a4er

11 | Pazgen 11. Cser Moi, 6 2 3 BBICTaBKAa
3epKaJIbIle, CKAXH. . .

12 | Paznen 12. ®usuka u Hay4HO- 2 1 1 3auer
TEXHUYCCKUU MTPOTPECC

13 | Pa3gen 13. UtoroBoe 3aHsTHE 2 0 2 3alIMTa

MIPOCKTOB

HUroro: 72 32 40

CoaepixaHue nmporpaMmbl

Pa3znen 1. Mup ¢pusuku Bokpyr Hac (3 1)
Teopus. Jlekuus. Ponb smnupudeckux (pu3nyecKux 3aKOHOB M (PyHIaMEHTAIbHBIX (PU3NIECKUX
OTKPBITUI B pa3BUTHH TEXHUKHU.

Ilpakmuka. «Mo3srosoi mrypm». [loaroroBka noknanos, pedeparos.

3HaHusA, yMeHus U HaBbIKU. HalOioieHue 1 onucanye pa3inyHbIX BUJOB MEXaHUYECKOIO
nBrxkeHus. 3mepenne Gu3nyecKkux BeIMYMH: BpPEMEHH, pacCTOsIHUSL, ckopocTH. [IpoBenenne
IIPOCTHIX OIBITOB U 3KCIEPUMEHTAIBHBIX UCCIIETOBAHNUM 110 BBISBICHUIO 3aBUCUMOCTEN ITyTH OT
BPEMEHU IIPY PABHOMEPHOM U PAaBHOYCKOPEHHOM JBHKE€HNHU. [IpakTHueckoe mpuMeHeHne
(bu3nyecKuX 3HAaHUM JUIsl BBISIBJICHUS 3aBUCUMOCTH TOPMO3HOTO ITYTH aBTOMOOUJIS OT €ro
CKOPOCTH.

Pa3znea 2. U3 yero Bce cocrout? (8 u)

Teopusa. Cemunap. Ox, yx 9TH MoseKyisl! UTo Takoe monekyna? OnpeneneHue pasmMepoB U
Maccel MoJieKyi. M3 uero cocrout mosekyna? M3 aromos. U3 uero cocrost aromsl? U3 uero
COCTOAT 3JI€MEHTapHbIe yacTulbl? 113 kBapkoB. M3 uero cocroar kBapku?

Otkyna Bcé B3sutoch? bonboi B3peis. Otansl bonbmoro B3psiBa. O6pazoBanue
AJIEMEHTApHBIX YaCTHII, BELIECTBA.

3emuist, BOJa, BO3yX U OroHb. TBEpAOe cocTosHue BemecTBa. Kpucrtamisl. CTpoeHue
KpuctamioB. Pazmeps! kpuctaoB. CBolcTBa KpUCTAILIOB. [[puMeHeHe KpUCTaILIOB.
Amopdusie Tena. XKunakoe coctossaue Beniecta. [loBepxHocTHoe HaTskeHUe. CoOCTBEHHAS
dopma xxunkoctu. be3gonnsiii 6okan. Boxa B pemiere. MbuibHbIE my3bIpu. JKyK-TIIaByHeIl.
Bonomepku. Kanumnspsl. 'a3o06pa3Hoe coctosiHue BemectBa. CBoicTBa ra3oB. IHBEpCHOHHBIH
cien camonéra. Cyna Ha Bo3aymHoi noayike. [1nasma. Urto takoe nmnazma? XonoaHas mia3ma.
['opsiuas nnazma. [Ipumenenune miua3mbl. CBEPXIJIOTHOE COCTOSIHKE BeiecTBa. UTo Takoe




CBEPXIUIOTHOE COCTOsIHUE BenlecTBa? Kak MoaydnuTh CBEPXIIJIOTHOE COCTOSIHUE BelecTBa?
CBoiiCTBa CBEPXINIOTHOTO COCTOSIHUSI BEIIECTBA.

Ilpakmuka. DxcuepuMeHTanbHas padora. BeipamBanue kpucramios. Habmonenue cBoiicTs
KPUCTAJIJIOB UCJIaH/ICKOI0 1Inara u TypmainuHa. HabnroneHrne noBepXHOCTHOTO HATSKEHUS U
KalWUIIPHBIX siBiieHu. HaOronenue cBedeHrss HEOHOBOM JIaMITbl ¥ IU()POBBIX MHIUKATOPOB.

Pa3nen 3. Mexanuka - ocCHOBa IBMKeHHs U B3aumoaeiicTeus tea (10 u)

Teopusa. Jlekuusa. Mexannueckoe ABrxeHue. [ padudeckoe nmpeacTaBieHue IBHKCHHS.
Co3nanne MarepualioB ¢ 3aJaHHBIMU CBOMCTBaMu. JIBHKEHUE Tella Mo JeHCTBUEM
HECKOJIbKUX CHJI. JIBM)KEHHE CHCTEMBI CBSI3aHHBIX TEJl.

3aKoH COXpaHCHHA KOJIMYCCTBA JABUKCHUA U COBPCMCHHAA TCXHUKA.

OCHOBHBIE 3aKOHBI THAPOCTAaTUKH - 3aKOHbI [lackans u Apxumena. JlaBieHue KUIKOCTEM.
I'mapocrarnueckuii napajokc. [TnaBanue Ten. YeroitunBocTh kopadnei. [IpouynocTs
OBOAHBIX JIoNOK. [loxbeMHas cuita Kpbuta camosiera. Bo3ayxoruiaBanue.

Craruka. PaBHOBecue Tena moj JeHCTBHEM HECKOJIbKUX cuil. Paznoxenue cui. O6mue
ycioBusi paBHoBecus. CBsasu. Peakuust cBsa3u. PaBHOBecue Tena, MIMEIOIIET0 OCh BpallleHUS.
PaBnoBecne Ten. Buasl paBHoBecus. YcronunBocTh Ten. LlenTp Macc. IIpocTtsie MexaHU3MBIL.
KIIZ npocTbix MexaHU3MOB. [IpumMeHeHne cTaTuku B ObITY UM TEXHUKE.

Ilpakmuxka. DxcriepuMeHTalbHble paboThl. PU3nyecKre MPUHLUIIBI TEXHUKU B (PU3HKE.
HaOmronenue ynpyrux M IulacTMuecKux Aedopmanuii. 3aBUCUMOCTb MPOYHOCTH OT (POPMBI
tena. HabnoneHne u onvcanue B3aMMOJAEHCTBHS TeJl, Iepeadn JaBJIEeHUs KUAKOCTIMH U
ra3ami, IIaBaHUs TeJl, MEXaHUUECKUX KoleOaHUi 1 BOJIH; OOBSICHEHUE 3THX SIBICHUI Ha OCHOBE
3aKOHOB AMHamMuKH HeroToHa.

PaBHOBecue Ttena, nMeromero ock BpameHus. Onpenenenne neHrpa macc. Onpenenexnue
KIIJI mpoCThIX MEXaHH3MOB.

Brisicaenue yCJ'IOBI/Iﬁ IJ1aBaHusA TCII. I/I3MepeHHe JAaBJICHUSA PAa3HbIX )I(I/I,HKOCTeﬁ. Pemienue 3aaa4d
Ha BBIYMCIJICHHUEC apXHMeHOBOﬁ CHIJIBI. I/IsyquHe KHU3HCACATCIbHOCTH BEIIMKUX (1)I/ISI/IKOB.

Pasnen 4. TenuioBbie ¢pantasuu (8 1)

Teopusa. Temneparypa. U3mepenue temneparypsl. TemrnepaTypHsble mkaibl: Peomiopa,
@apenreiita, [lenbcus, KenpBuna. TepmMoMeTpsl: KUAKOCTHBIE, Ta30BbIe, OUMETAIITUYECKHE,
anekTpuueckue. Temmneparypa B KOCMOCE.

Ucrounnku Terna. Buasl Termnonepenayn. Hecropaemas 6ymara. bymaxknast KacTproJis.
AmtoMuHueBas (osibra s XpaHeHHs MUIH. XOJIOAWIbHUK «OXJIaXKaaeT» KoMHary. UépHbie
dbopmbl 1 muporoB. UyryHHble ckoBopoaku. Kak octyauts kode. [Tos cHEXXHBIM ofiesiom.
Urny. [lepememnBaeM Bo3yx (koHBekIus). Orypunk B mapHuke (MapHUKOBBIN 3 PexT).
AnnabaTudecKue mporecchl. X0KIeHHue 1Mo orHo. Onexaa JETINKOB U KOCMOHABTOB. Oexaa
MapCconpOXOILEB.

TennoBoe pacupenne TBEPIBIX, KUAKUX U ra3000pa3HbIX Tell. Pacuipenne TBEPABIX TEI U ero
IIpUMEHEHUeE. Pacinpenne )KuaKocTel U ero npuMeHeHue. Pacumpenne ra3os 1 ero
IIPUMEHEHHE.



Tenno paboraer. llap I'epona. [Taposeie mammus! (Hetokomen, CeBepu, [lom3yHnoB, Yarr).
[TapoBoii aBTomoOmIIE HhtoTOHA. CamoBap Ha konécax. [laposos. Ilapoxon. /IBurarenu
BHYTpEHHero cropanus. Mcropus aBToMmoOuIs.

Ilpakmuxka. TBopueckast MacTepckasi. Habmonenue siBnenuit reruonepenaun. HaGmonenue
TEIUIOBOI'O PAaCIIMPEHUs TBEPIBIX, KUIKUX U Ta3000pa3HbIX Tel. M3ydyeHnue ycrpoiicTBa
apoOBOM MAallMHbI, TAPOBOM TYpOMHBI U IBUTATENS BHYTPEHHEro cropanus. M3rorosnenue
MOJIEJIEH TEIJIOBBIX JBUTATEIICH.

Pa3nen 5. Boanbl 6oJib1e 1 MajieHbKHE (6 1)

Teopus. Jlekuus. Mexannyeckue Konebanus. Mexanndeckue BoHbL. Turel BosiH. O6pazoBaHue
BoJsiH. CBolicTBa BosH. Peructpanms BosH. Ceiicmorpadsl. Toprago. Cmepy B OyThIIKE
MUHEpanbHOU BOABI. bapamiku. Bonusl-rurantsl. [Ipuinssl u oTiinBbl. POKYCHI ¢ KOJIEYKAMU
JbIMa.

Hpakmuka. SKCHepI/IMeHT. MOI[@J'II/IpOBaHI/Ie MMOIICPCUHBIX U ITPOJOJBbHBIX MCXaHHYCCKHUX BOJIH.
H3rorosienue reacparopa AbIMOBBIX KOJICL.

Pa3pnen 6. 3aranka 3Byka (6 1)
Teopusa. «Mo3roBoii mITypM». 3BYKOBBIE BOJIHBI. [ pOMKOCTh 3ByKa. BricoTa ToHa.

Hctounuku 3Byka. JKyxxKaHue M4Yesibl U MUCK KoMapa. YeM noroT ntuubl? Yem cTpekoyeT
Ky3Heunk? Yto Takoe ménot? XKypuammii pydeit. lllymsmme BomonpoBoanbie TpyoOsl. [Touemy
cHer ckpunut nofg Horamu? [louemy men ckpunut? Cxkpunut ckpunka. Cmpryok. [orommuit
6okai. Iloromue npoBona. Ceuct rydoamu. [loromuii necok. PeByiue nronsl. bapabanusiii
tenerpad.

Pacnpoctpanenue 3Byka. Kak pacnpoctpansiercs 38yk? PacnpocTpanenue 3ByKa B TBEPIBIX
TeNax, )KUJIKOCTIX U ra3ax. MBaH-mlapeBruY 1 mapTu3aHbl. YXOM K 3emiie. Bep&Bounslii Tenedon
(cnenats !). 3Byku Ha Jlyne. TumimHa mociie cHeromasa.

[Tpuémuuku 3Byka. Yxo. Kak Mbl cnbimium? berxoBeH. 3aueM yenoBeky JBa yxa? MUkpogoH.

Otpakenue 3Byka. 9X0. MHOrokpaTHOE 9X0. 3BYKOBBIE 3€pKajia. 3ByK B TE€ATPAJIILHOM 3aJI€.
["anepest ménoTtoB. Moct 3xa. Pynop. Meradon. Akyctuka nomerienus. [lenue B BaHHOM
koMHare. Illym Mopst B pakoBHUHE.

3ByKoBOH pe3oHaHc. Du3nKa My3bIKaJIbHBIX HHCTPYMEHTOB. TeMOp 3Byka. Pu3nka 1 My3bIKa.
[Touemy pa3Hble My3bIKaJIbHble HHCTPYMEHTHI 3By4at no-pazHomy? TemOp ronoca v resui.
["ostoc pa3buBaeT Ookaiibl. 3araJiky 3Bydaliero Metaia (kojaokona). TaiiHa oprana.

3anucek 3Byka. ®onorpad. ['pammodon. [Naredon. 3Byk B kuHo. Marautodon. Kommak-auck.
CoOCTBEHHBIN TOJIOC B 3aITUCH.

NudpasByk u ynpTpa3Byk. Uto Takoe nHppa3Byk. CriocoOsl ero noxydenus. [leiicrsue
UH(Pa3ByKa Ha KHUBBIE OPraHU3MbL. YX0 Meny3bl. [loueMy mpaBociaBHbIe U HHIUMCKHE XpaMbl,
KaTOJIMUECKUE KOCTENBI, STOHCKUE Maroibl KMEI0T OOJIbIINE pa3Mepshl. 3arajku O0JIbIINX
UHCTPYMEHTOB — OpPIaHa, 1apb-KOJIOKOJIA. .. IH(pa3Byk — TeHb IUBUIIN3AIIUH.

Yto Takoe ynbTpa3ByK U CIIOCOOBI €ro noyiyueHus. JlelcTBus ynbTpa3ByKa Ha KUBbIE
opranu3Mmsl. Jleryune mpimu. Jlenspunsl. CtupansHas mamuHa Jleonapao na Bunumn.
Illénkanpe Omya.



Ilpaxkmuka. BrictaBka. M3yueHnue ycTpoiicTBa M MPUHIIUIA I€HUCTBUSI ICTOYHUKOB U
NpUEMHHUKOB 3BYKa — TPOMKOTOBOpUTEs, TenedoHna, Mukpodona u 1.4. M3rotonenue u
UCIbITaHUE BEPEBOYHOTO TesedoHa.

Pasnen 7. Komkn, nckpbl 1 MoJTHUH (4 )

Teopusa. Ctynus. DnekTpusaius Teia. B3anMoieicTBrUe 3JIEKTPUIECKUX 3apsiIoB.
DneKTpocTaTHuecKast JeBUTAIMS. DIEKTPONIEThI. DIeKTpUUecKue poiobl. ATMOchepHoe
3JIEKTPUYECTBO. SIPKUI CBET W CTPAIIHBIN TPOXOT (MOJHUS U TpoM). Tunel monHuH. [1lapoBas
MoustHUs. MonuaueoTBoa. Ckoyibko cTouT MosiHUsI? KopoHHbIH pa3psia. OrHu CBATOrO DIiibMa.

Ilpakmuxka. Ilpaktdeckas padborta. Habmonenue snextpusanuu ten. Habmronenue
B3aMMO/ICUCTBUS AJICKTPHYECKUX 3apsI0B. 3aHUMATEIIbHBIC OIBITHI 10 AIEKTPOCTATHKE.

Pa3zgea 8. duekTpuyecTBo B HameM aome (8 4)

Teopus. becena. Uto Takoe 2JIEKTpUUECKUN TOK? ICTOUHMKH 3JIEKTPUYECKOTO TOKA.

HpOBOI[HI/IKI/I QJICKTPHUUYCCKOI'0 TOKaA. COHpOTI/IBJ'IeHI/Ie IIPOBOAHHKOB. HaprDKeHI/Ie, CHJIa TOKa U

ux uzMepenue. IIpocrenmue 3J1eKTpUYECKUE LENH.

TenioBoe neiCTBUE 3JIEKTPUUECKOTO TOKA. DIEKTPUUECKas JaMIa. DJIEKTPUUECKUN YTIOT.
DJIEKTPUYECKUI NasuIbHUK. DIEKTPUUECKUI YallHUK.

Ilpakmuka. JxcriepuMeHT. 3aHUMAaTeIbHbIE OIBITHI C dNEKTprUuecTBOM. COOpKa MPOCTEUIITNX
ANEKTPUYECKUX Lienied. M3yueHnue ycTpoicTBa U pakTUYecKue paboThl 10 cOOpKe
AIEKTPUYECKOTO MaTPOHA IS JIAMIIbI, BUJIKH, PO3ETKH, BBIKITIOUATEIS, IPEIOXPAHUTEIS.

Pemenue 3ama4y — KaueCTBEHHBIX U paC‘léTHBIX.

Pa3zpnen 9. [louemy MmaruuT ectb Maraut? (4 4)

Teopusa. Ctynus. MarautHoe nosie. Marauthsle inHAN. [TocTosiHHBIE MarHUThL. CKOJIBKO
HOJIIOCOB y MaruuTa? MoseT jau ObITh MarHUT C OAHUM HOJIOCOM? € TpeMs MOII0caMu?
Marnutnas nesutanus. ' po6 Maromera. DiekTpoMarHuTHOE MapeHue. MarHUTHbIA BEYHBbIH
nsurarens. [lonsipHoe cusiHue.

DJEeKTPOMArHUThl. DJIEKTPO3BOHOK. TenedoH. DIeKTpOMarHuTHOE peie.

JlelficTBe MarHUTHOTO MOJIA HA TOK. DieKTpoMoTop. IIbmecoc. CtupanbHas MamvHa.
XomogmiisHUK. Dex.

Hpakmuka. TBOp‘leCKaH MacCTepCKasl. OnpiTel ¢ MarHUTaMu. OMBITHI C OJICKTpOMAronuTamu.
C60p1<a " UCHIBITAHUC JJICKTPOABUTATCIIA. HpOI/I3BOI[I/IM QJICKTPHUYICCKYHO SHECPIUIO.

Perienue 3aga4 — Ka4UeCTBEHHBIX U paC‘-IéTHBIX.

Pa3nes 10. Boansl B 3¢upe (6 1)

Teopus. becena. Uto takoe paanoBoinbl? M3o6perenue paauo A.C. [Tonossim. Paguo — 3to
oueHb npocto! Pagnosenianue. Pagunonpuémuuk. TeneBuaenne — 31o Toxe npocro!
Tenesemanue. TeneBuzop. CyrHukoBas cBsi3b. CoToBast cBs3b. COTOBBIN TenedoH.

Ilpakmuka. MonenvupoBanue siBlieHu. M3yueHue pacnpocTpaHeHus U npuéma
AJIEKTPOMAarHUTHBIX BOJIH.

Pemienue 3a1ad — Ka4eCTBEHHBIX U PACYETHBIX.

Pa3nen 11. CBet Moii, 3epKaJiblie, CKAKHU... (5 1)
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Teopus. TBopueckas Mactepckas. Uto Takoe cBet? Mctounnku ceta. [Ipsmonuueitnoe
pacnpoctpaHeHue cBera. Cemysiuku. OnTudeckas Jplpodka. Sk ¢ JbIpoUKol (kamepa-
06ckypa). Tenun u nonyrenu. TeneBbie nopTpeThl. CoHEUHBIE U TyHHBIC 3aTMEeHUS. JIyun
Bynnel. OnTuueckue WiTto3uu.

Otpaxxenue csera. [IposiBiieHne oTpaskeHus CBETa B MPUPOJIE U IPUMEHEHHE B HayKe, TEXHUKE U
B ObITy. Komrausu rnasa B TemHote. PaccestHHOe U 3epkanbHOE oTpaskeHue cera. [1inockoe
3epkaio. [Istukparnas pororpadus. XKussie noptpersl. OTpaxkaTelld Ha BEJIOCUIIEIE
(xatadoTel). YroakoBble oTpaxarenu. JIyan cmeptu (Apxumen). Kaneigockomn. JIBopiisr
WUTIO3uiA 1 Mupaxei. Yenosek-neBunumMka. [llanka-mesuaumka. Chepudeckue 3epkaa.
Komnara cmexa. Tearp KpuBbIX 3epKal.

[Ipenomnenue ceera. [Ipenomiuenue cBera B TBEPBIX TeIaX, KUIKOCTAX U razax. [Ipoxoxaenue
cBeTa yepe3 crekio. «CrnomanHasy J1okka. JIyun cBera B 3emHO# atMocdepe. Jloxxubie ConHIa.
Mupaxu! ®ara Moprana.

OnTuueckue npuodopsl. 3axkuratenbHoe crekiio. Jlunzel. U300paxkenus B imH3ax. [na3 —
ontuyeckuit mpudop. JaabHO30pKOCTh U OJIM30PYKOCTh. 3pEHHE OJHUM TIIa30M, IBYMS Tlla3aMu,
Tpems ri1a3ami ... /[Ba koHna, n18a konbia ... (Ouku). ['uruena 3penus. ['maza 6paTbeB HAIIUX
MmeHbIHx. CBeronuch. @oroanmapat. JansnoBunenue. bunoknu. [TogzopHeie TpyOBbI.
Teneckonsl: pedieKTopsl U pedpakTopbl. JKUIKHIA TEITECKOIL.

Paznoxenue (nucnepcust) ceera. Panyra. Kaxaplii OXOTHHK JK€laeT 3HaTh, TJ€ CUIUT (a3aH.
[Touemy kpacHbIi maTok kpacHoro usera? L{sera Tein. [louemy Hebo rony6oe? [lepiamyrpoBsie
obnaka. Cepebpucthie oOsaka. Onexaa Oenas, ofgexaa u€pras.... L{BetHbie crékibimku. Kak
Y3HAIOT, U3 4eT0 COCTOSAT 3BE3bI? LIBeToMy3bika Ha AuickoTeke. CuMpoHnYecKas mosma
«IIpomereii» CxkpsiOuHa.

WNudpakpacHsle, yabTpaduoIETOBbIE U PEHTTEHOBCKUE JTy4yH. V3 4ero coCTOUT COTHEYHBIH
cBet? UH(pakpacHble Tyun U uX cBoicTBa. Temnosble myun. Jlyan xonoaa. Kak MoxHO BUieTh
B TeMHOTe? Kak BbI ynpaBisere TeaeBu30poM? YbTpaduoaeTOBbIe JIy4n U UX CBOMCTBA.
CaerozanuTHble 0ukd. YTo Takoe 3arap? PeHTreHoBckue yun. TauHCTBEHHbIE X-JTy4H.

Ilpakmuka. Ilpaktuueckas padota. [lenaem comHeuHble yachl. M3yueHue oTpaxeHusl CBeTa OT
IUIOCKUX U cpepuueckux 3epkai. M3rorosnenue kanelgockona. Mzydyenne npenomieHus ceeta
C TIOMOIIIBIO TIOCKOTNApaIJIeIbHOM IITACTUHKY, MPU3MbI U JTUH3. [IpakTHueckue 3a0aBbl co
ceeTroM. Msrorosiienne mozaeneit reneckonos I'.I'anunes u M. Herotona. Ilonydyenue pagyru.

Pemenue 3aga4 — KaYECTBEHHBIX U PACYETHBIX.

Pa3nen 12. @®u3zuka u Hay4YHO-TeXHUYECKHi nporpecc (24)
Teopus. becena. Camble COBpEMEHHBIE TEXHUYECKHE UAEH. Pa3InyHbie TEXHUYECKHE
YCTPOMCTBA.

Ilpakmuxka. Kpyrieriii croin. [TonaroroBka qokiianos, coodmeHuid u pedepaToB 0 pa3BUTHH
texHuku B Poccun. Hayuno-rexuunueckuii nporpecc u auHamuka Hetotona. O rugpocraTtuke B
COBPEMEHHOM TEeXHUKE. J[aBieHnEe BHICOKOE U HU3KOE. ABTOMAThI 3aMEHSIOT YEJIOBEKA.

Pasznea 13. UTorosoe 3ansiTue (2 4)
Ilpakmuka: HayuHo-nipakTrueckas KoH(epeHIHs. 3amuTa IpOeKTOB.

1.4. Iliianupyembie pe3yJbTaThl
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Peanuzanus oOmeoOpa3oBarenbHOM obmiepa3BuBatonieil nporpamMmbl  «OKpyKaromui

MUp dYepe3 npu3My (GU3UKH» CIHOCOOCTBYET Pa3BUTHIO JIMYHOCTH peOEHKa, CIIOCOOHOro K
TBOPYCCKOMY CAMOBBIPAKCHUIO, PA3BUTHUC MOTHBALIUN JIMYHOCTHU K ITO3HAHUIO 1 TBOPYECCTBY, KaK
OCHOBBI pa3BHUTHSl 00pa30BATEIbHBIX 3alPOCOB M IMOTPEOHOCTEH JeTeld TOCPEeICTBOM
IMPUMCHCHUSA 3aKOHOB (I)I/ISI/IKI/I AJI PCIICHUA MMPAKTUYCCKUX 3aaaq.

Vka3zaHHas 11€J1b JOCTUTACTCA ITYTEM OBJIAZICHUSA O6y‘IaIOHII/IMI/ICH TEXHOJIOTHCH IIPOCKTUPOBAHUA
B 3aBHCHUMOCTH OT IIOCTaBJICHHBIX 3a1a4.

Ooyuarowue:
paccMOTpPeTh OCHOBHBIE (PU3UUYECKUE SBJICHHSI C TOYKU 3PCHIUS IPUMEHEHHSI K
UCIIOJIb30BAaHUIO B COBPEMEHHOM TEXHHUKE, a TAKKe 00JIee IITyOOKOTO YCBOCHHUS H
MIOHUMAaHUS MTPOLIECCOB MPOUCXOASIINX P MPOU3BOACTBEHHBIX ITpOLIEcCax U
HCIIOJIb3YEMBIX ITPU TEXHUYECKUX TPUEMAX;
03HAKOMHTh C OCHOBHBIMHU ITPUHIIUIIAMU MEXAHUKH;
pa3BUBATh YMEHHUSI IPOBOIUTH HAOIIOACHHUS, TUTAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI;
BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJEIH;
MIPUMECHSITH ITOJTYICHHBIC 3HAHUS ISl OOBSICHCHUS Pa3HOOOPa3HBIX (PHU3UUCCKHUX SBICHHMA
1 CBOMCTB BCILIECTB;
Ha MPaKTHKE UCIIOIb30BaTh (PU3NUECKIE 3HAHMUS.
Pazeusaromque:

pa3BHUBATh MMO3HABATEIBHBIC HHTEPECHI, MHTCIUICKTYaIbHBIC U TBOPUYECKHIE CIIOCOOHOCTH
B IIPOIIECCE MPUOOPETEHHS 3HAHUN U YMEHUH C UCIIOJIb30BAHUEM Pa3IMUHBIX
HMCTOYHUKOB MH(POPMAIIMHN U COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOIOTHIA;
pa3BHUTh YMEHUS TBOPUYECKHU MOJXOJANTh K PELICHUIO 3a/1a4H;
pa3BUTh YMEHUS JOBECTH PEILICHUE 3a/1a4u 10 paboTaroiiei MoIeu;
Pa3BUTh YMEHUS U3J1araTh MBICIY B YETKOM JIOTUYECKON MOCIEA0BATEIbHOCTH,
OTCTaMBaTh CBOKO TOUKY 3PEHMS, aHATU3UPOBATh CUTYALUIO U CAMOCTOATENILHO HAXOIUTh
OTBETHI HAa BOMPOCHI MyTEM JIOTHUYECKUX PACCYKICHUN;
paclupATh KPyro3op y4ariuxcs.

Bocnumuwiearowue:
BOCITUTHIBATh YOSKIEHHOCTh B BO3MOXKHOCTH TTO3HAHUSI 3aKOHOB IPUPOJIBI;
BOCIIUTHIBATh HEOOXOIMMOCTh COTPYAHHUYECTBA B MPOIECCE COBMECTHOTO BBHITIOJHEHUS
3ajay4;
dbopMupoBaTh OOIIECTBEHHYIO AKTUBHOCTh JTUYHOCTH;
BOCIHUTHIBATh YBKUTEIHHOE OTHOIIEHHE K MHEHHIO JPYroro Mpu 00CYyXIeHUU mpolieM
€CTECTBEHHOHAYYHOT'O COJIEPKAHMUS;
pa3BUBaTh KOHCTPYKTHBHOE MBIIUICHUST TpU pa3paboTke WHANBUIYAIbHBIX WIIH
COBMECTHBIX IIPOEKTOB;
BOCIIUTHIBATH B YHAIIUXCA YYBCTBO OTBETCTBEHHOCTH 3a PE3YJIbTAaThl CBOErO TPYa.
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2. Komiuiekc OpraHu3anuoOHHO-Nearorn4ecKux yCJOBUH peajn3aluu 10MOJTHUTEIbHOH 001eo0pa3oBaTe/ibHOM 001Iepa3BUBaIOIIECH
NPOrpamMMbl

2.1. Kanennapuslii ydeOHblii rpaduk

JlononHuTeNbHAsT 001Ie00pa3oBaTeNibHas 00Iepa3BuBaroas nporpamma « OKpyKarmuil MUp depe3 pu3My QU3UKN»
Cpox peanuzanuu: 1 ro.

Ne | Mecsn Yucno | Bpems ®dopma Komuue | Tema Mecro ®opma
/o MIPOBE/ICHUS | 3aHATHA CTBO 3aHATHUS IPOBEICHUS KOHTPOJIS
3aHATUA 4acoB
1 JIEKITUS 1 1.1. Mup ¢usuku BOKpyr Hac KaOWHET 3a4er
2 JeKUus 1 1.2.Ponmy  sMmmupuueckux  (PU3HYECKHX | KAOMHET 3auer
3aKOHOB U (yHIAMEHTAIBHBIX (PU3NUECKUX
OTKPBITUH B Pa3BUTHH TEXHUKH.
3 IIPaKTHKa 1 1.3. TloaroroBka NOKIaA0B, pedepaToB MO | KAOMHET 3a4er
TeMe «DU3nYecKre OTKPHITHS B TEXHHUKEY.
4 Teopus 1 2.1. Monekynel. Tpu  mONOXKEHHS | KAOMHET TBOpUecKasi paborta
MOJIEKYISIPHO-KMHETHYECKOM TEOpHH
CTPOEHUS BEIECTBA.
5 ITPAKTHKA 1 2.2. BelpamuBaHie KpUCTaJJIOB. KaOMHEeT TBOpYecKas pabora
6 Teopus 1 2.3.3nakoMcTBO Cc Teopuei bombmioro | kabuner TBOpUecKasi paborta
B3pBIBA.
7 TEOpHs 1 2.4. CocTosiHUS BEIECTBA. KaOWHET TBOp4YecKasi paboTa
8 TEOpHst 1 2.5. UccnenoBaHue CBOMCTB TBEPABIX Tell KaOMHeT TBOpYECKas pabora
9 MpaKTHKa 1 2.6. HaOmroneHwe CBOWCTB KpPHUCTALIOB | KAOMHET TBOp4YecKas paboTa
MCJIAH/ICKOT'0 IINaTa U TYpMaJIMHA.
10 MpaKTHKa 1 2.7.3HaKOMCTBO co CBOMCTBaMH | KaOWHET TBOp4YecKas paboTa
)kuakocreid. HaGmroaeHne moBepXHOCTHOTO
HATSDKEHHSI ¥ KaMIUTSIPHBIX SIBIICHHA.
11 MIPaKTHKA 1 2.8. 3HAaKOMCTBO CO CBOWCTBaMM Tra3OB W | KAOMHET TBOpUYecKas paboTa
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napoB. HaOmroneHwe cBeYeHHs] HEOHOBOM
JamInbl U HUGPPOBBIX UHAUKATOPOB.

12 IIPaKTHKa 3.1. MexaHuueckoe IBUKEHUE. KaOMHeT 3ayeTHasi paboTa, BeeHUE
I'papuueckoe onucanue IBUKEHUS JTHEBHUKA JOCTUKECHHM

yUaIIuXCs

13 MpaKTHKa 3.2. JIlpwkeHue Tena TON JECHCTBUEM | KaOMHET 3aueTHas padoTa, BEICHUE
HECKOJIbKUX CHJI. JTHEBHUKA JJOCTHUKECHHM

y4aIuXxcs

14 Teopus 3.3. Ilpumenenue cTatuku B OBITY U | KaOWHET BBICTaBKa
TEXHHKE.

15 MpaKTHKa 3.4. PaBHoBecue Ten. Buabl paBHOBecHs. | KaOMHET 3a4eT, BeJACHUE JHEBHUKA
VYeronuuBocts Ten. Llentp macc. IIpocteie JIOCTUKEHUH ydallnuXxcst
mexanu3Mbl. KITJI mpocThIx MexaHU3MOB.

16 MpaKTUKa 3.5. PaBHoBecwe Tena, MMEIOMIETO OCh | KAOMHET 3a4eT, BSACHUEC JHCBHUKA
BpamieHus. OnpenerneHue IEHTpa Macc. TBOPYECKUX paboT
Ornpenenenue KIIA MPOCTHIX
MEXaHU3MOB.

17 Teopus 3.6. OCHOBHBIE 3aKOHBI THAPOCTATHKH - | KAOMHET 3a4eT, BEJICHNUE JHEBHUKA
3akoHslI [lackansg u Apxumena. JOCTHIKEHUH yJaluxcst

18 MPAKTUKA 3.7. BolicHeHWe YCJIOBHWH IUIaBaHUS TeJ. | KAOMHET 3a4eT, BeICHUE THEBHUKA
W3mepeHne naBiIeHHUS Pa3HBIX >KUIKOCTEH. JTOCTHKEHUH yJaluxcst
Pemrenue 3a1a4y Ha BBIYHCIICHHE
ApPXUMEIO0BOM CHUITBL.

19 Teopus 3.8. 3aK0H coxpaHEeHUs KOJIMIECTBA KaOWHET 3adeTHas pabota
JIBUKEHHS 1 COBPEMEHHAs TEXHHKA.

20 IIPaKTHKa 3.9.13yuenue KHU3HEJEATEbHOCTH | KaOMHET ¢ecTuBaib
BEJIMKUX (PU3UKOB.

21 Teopus 3.10. Coznanmne MarepuajoB ¢ 3aJaHHBIMU | KaOWHET BBEICTaBKa
CBOMCTBaMH.

22 Teopus 4.1. Temniepatypa. U3mepenue KaOuHeT TBOpUeCKasi paboTta
TeMIeparypbl. TeMnepaTypHbIe ITKaIbL.

23 TEOopHUs 4.2. Bugsl Tensonepenayu. KaOMHeT TBOpYECKas pabora
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24 ITPaKTUKa 4.3. HabmroneHue siBIICHUH Teruionepenayn. | KaOMHeT TBOpYECKas pabora

25 MpaKTHKa 4.4, HabmoneHue TEIUIOBOTO PacIIMpEHHs | KaOMHET TBOp4YecKas pabora
TBEP/IBIX, KUJIKUX U Ta3000pa3HBIX Tell.

26 TEOpus 4.5. Kak terio paboraet? KaOMHeT KOHKYpC

27 MpaKTHKa 4.6.13yuenue yCTpOHCTBa MapoBOM | KaOWHET TBOp4YecKas pabora
MAaIllMHBI, MAPOBOW TYpOMHBI U JIBUTATEINS
BHYTPEHHETO CrOpaHusl.

28 MpaKTHKa 4.7 VI3roToBIEHHE  MOJAENEH  TEIUIOBBIX | KaOWHET BBICTaBKa
BATATEJIEH.

29 MPaKTHKA 4.8. Temmieparypa B KOCMOCE. KaOUHET TBOpUYecKasi paboTa

30 Teopus 5.1.Mexanuveckue KoJieOaHusl. | KaOMHET 3a4er
MexaHnudeckue  BOJHBL.  THUIBI  BOJIH.
O6pazoBanue BosH. CBOICTBA BOJH.

31 MpaKTHKa 5.2. MoxenupoBanue TONEPEUYHBIX U | KAOMHET 3a4er
MIPOJIOIBHBIX MEXaHUYECKUX BOJH

32 TeOpus 5.3. Peructpanus Bonn. CelicMorpadsi. KaOWHET 3a4er

33 MpaKTHKA 5.4. Topnano. Cwmepu B OyThUIKE | KaOWHET 3a4er
MHUHEPAIbHON BOAbL. bapamku. BomnHsbl-
ruradThl. [IprUIuBEI M OTIIMBEI

34 IIPaKTHKa 5.5. M3roroBneHue reHeparopa ABIMOBBIX | KAOMHET TBOpYecKas pabora
KOJIEII.

35 ITPAKTHKA 5.6. DOKyCHI C KOJIEUKaMH JIbIMa. KaOMHEeT TBOpYEcKas pabora

36 Teopus 6.1. 3BykoBble BOJNHBEI. PacmpocTpaHeHue | KaOMHET TBOpUecKasi paborta
3ByKa. [IpuéMHUKH 3BYyKa.

37 Teopus 6.2. 3anuch 3ByKa. ®oHorpad. | kabuHeT BBICTaBKa paboT
I'pammodon. Ilaredpon. 3Byk B KHHO.
MaruauTtodoH. KomMmmakr-auck.
CoOcTBEHHBIH IoJI0C B 3aIHCH.

38 MpaKTHKa 6.3. M3yyeHume ycTpoiicTBa W TPHHIMIA | KAOMHET TBOpUecKasi paborta
NeMCTBUS HUCTOYHMKOB M NPHUEMHUKOB
3ByKa — TPOMKOTOBOpHUTEIs, TeiedoHa,
MHUKpO(DOHA U T.1.

39 IIPaKTHKA 6.4. UsroroBieHWe M WCOBITAaHHE | KAOMHET TBOpYECKas pabora
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BEpEBOYHOTO TenedoHa.

40 Teopus 6.5. 3BykoBoil  pe3onanc. Dwusuka | KabuHeT TBOp4YecKas pabora
MY3bIKQIbHBIX HHCTPYMEHTOB. TemOp.

41 Teopus 6.6. UudpasByk u ynbTpa3Byk. MHpa3Byk | kaOuHeT TBOpUECKasi paboTta
— TeHb [IUBUJIN3ALIUU.

42 Teopus 7.1. Dnexrpuszanms Ten. B3ammopeiicTBue | kaOuHeT TBOpUECKasi paboTa
AIIEKTPUYECKUX 3apsI0B.

43 MpaKTHKa 7.2. HaOmromeHue DSIEKTpU3allMK  Tell. | KAOMHET TBOpUECKasi paboTa
Habmonenue B3aMMOJICHCTBHS
DIIEKTPHUYECKUX 3aPSIJIOB.

44 TEOpHs 7.3. ATMOChEpHOE IICKTPUIECTRBO. KaOWHET TBOp4YecKas paboTa

45 IIPaKTHKa 7.4.3aHuMaTeNbHbIE OIIBITHI 1o | kabuHer ¢dectuBanp
AIIEKTPOCTATHUKE.

46 Teopus 8.1. Uro Takoe OIEKTPUYECKHA TOK? | KaOMHET 3a4er
VICTOYHUKH AJIEKTPUYECKOTO TOKA.

47 MpaKkTHKa 8.2.3aHumarenpHble OTIBITHI c | kabuHet TBOpUeCcKasi pabora
DIIEKTPHYECTBOM.

48 Teopus 8.3. Ilpocreiimue >eKTpUYECKHE LETH. KaOMHeT TBOpYEcKas pabora

49 IIPaKTHKa 8.4. COopka MpOCTEHMIIMX 3IEKTPHUUECKUX | KAOMHET 3a4er
LENEH.

50 MpaKkTHKa 8.5. Pemmenue pacu€THbIX 3a1a4 Ha KaOWHET 3a4eTr
COCJIMHEHHUE MPOBOJIHUKOB.

51 MpaKkTHKa 8.6. M3yuenue ycTpoiicTBa U MpakTUYECKUe | KaOMHET TBOpUecKasi paboTta
paboThl MO  COOpPKE  AJIEKTPUUYECKOTO
naTpoHa ISl JIAMIIbI, BWJIKH, PO3ETKH,
BBIKJTFOYATEJIS], TPETOXPAHUTEIIS.

52 Teopus 8.7. TemnoBoe aeWCTBUE AIIEKTPUUYECKOTO | KAOMHET TBOpYECKas pabora
TOKa, TPUMEHEHHE B OBITY.

53 IIPaKTHKA 8.8. Pemienue kaueCTBEHHBIX M PACUETHBIX | KAOMHET 3auer
3ajad.

54 Teopus 9.1. TlocrosiHHble MarHUTHL. CKOJBKO | KAOMHET 3a4er

IIOJIFOCOB Y MarHura?
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55 IIpaKTUKa 1 9.2. Ompbitel ¢ wmarHuTamu. OmNBITHL € | KAOMHET TBOpYECKas pabora
AIIEKTPOMAarHUTaMHu.

56 TEOpHUsI 1 9.3. lleiicTBre MarHUTHOTO TIOJISI HA TOK. KaOWHeT 3a4er

o7 MpaKTHKa 1 9.4.Coopka u UCIIBITAHUE | KAOWHET TBOpUECKasi paboTta
AIIEKTPOABUTATEIS. [IpousBoaum
AIIEKTPHUYECKYIO SHEPTHIO.

58 TEOpHs 1 10.1. Yro Takoe paoBOIHBI? KaOWHET 3a4er

59 MpaKTHKa 1 10.2. U3ydeHume pacmpoCTpaHECHUs W | KAOMHET TBOpUECKasi paboTa
npuéMa MEKTPOMArHUTHBIX BOJIH.

60 TEOpHs 1 10.3. Pagmo — »T0 o4eHp npocto! KaOMHET TBOpYECKas pabora

61 MpaKkTHKa 1 10.4. COopka mpocCTeHIero JeTeKTOPHOro | KaOMHET KOHKYpPC
pPaaroONPUEMHHKA (u3 Habopa
paguoeTancii).

62 Teopus 1 10.5.PaagmnoBemnianue. TeneBemanue. | kKaOUHET TBOpUYeckasi paboTa
CIyTHHKOBAs CBSI3b.

63 Teopus 1 10.6. CotoBas  cBs3b. Kak  oHa | kaOuHeT TBOp4YecKas pabora
OCYIIECTBIsIETCS?

64 TEOpHUs 1 11.1. Yro Takoe cBeT? KaOMHEeT TBOpYecKas pabora

65 MpaKTUKa 1 11.2. Jlenmaem COJTHEUHBIC YaCHI. KaOMHET BBICTABKA

66 MpaKkTHKa 1 11.3. H3yueHue oOTpakeHHUs CBeTa OT | KAOMHET TBOpUecKasi paboTta
TJIOCKHUX " chepuiecKkux 3epKal.
W3rorosienune kajienaockona.

67 TEeopuUs 1 11.4. Ontuueckue npuOOpHI. KaOuHeT TBOpUecKasi paboTta

68 MpaKkTHKa 1 11.5. MsroroBieHne MOJEIEN TEIECKOIOB | KAOWMHET BBEICTaBKa
I'.T'anunes u M.HproToHa.

69 Teopus 1 12.1. Camble cOBpeMEHHBbIE TEXHUYECKHE | KaOMHET TBOpYEcKas pabora
UJICH.

70 MpaKTHKa 1 12.2. O pasButum TexHUKM B Poccunm. | kabuHeT TBOpUecKasi paborta
PaznuuHble TEXHUYECKUE YCTPONCTBA.

71 ITPaKTHKA 1 13.1. HayyHo-mpakTiyeckasi KOHQEpEHIHs. | aKTOBBIHA 3aJ1 3aIUTA IPOEKTOB

72 ITPaKTHKA 1 13.2. HayyHo-npakTiyeckasi KOHpepeHIrs. | akTOBBIH 3aj 3alUTa IPOEKTOB
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2.2. YcaoBus peaju3alnuyu NporpaMMbl

MaTepuaiabHO-TeXHHYECKOe ofecrieyeHne MporpaMmbl

3ansaTHA OyIyT NPOBOAUTHCA B y4eOHOM KaOMHETE; B MOMEIICHUH HAaXOJATCS KIacCHas
JIOCKa, CTOJBI U CTYJbsS Ul YYalllUXCsl W TIejarora, MmKapbsl M CTEIUIAXH IS XpaHEHUS
JTUIAKTUYECKUX MOCOOMH W Y4eOHBIX MaTepHajoB; OOOpYAOBaHUE, HEOOXOAUMOE ISt
npoBeieHus 3aHATHH. B kaOuHeTe ecTh TeXHUYECKHE CpeAcTBa OO0ydeHus (KOMIbIOTEp,
HOPUHTEP, MYJIBTUMEIUA-TIPOCKTOD).

[lepeuenp MaTepranoB, HEOOXOAUMBIX Ml 3aHATUIN: (PU3UUECKHE TTPUOOPHI - TEPMOMETP,
MEH3YpKa, JIMHeHKa. Tela pa3Hoi (hopMBbI U Pa3MepOB; BEChl; HAOOP TMph; HAOOP TET U3 Pa3HBIX
BEIIIECTB; IIALIKU; AMHAMOMETp; MPOCThIE MEXAaHU3MbI- pblyar, OJIOK, HAKIOHHAs IJIOCKOCTB;
pa3IUuHbIC JKUIKOCTH- BOJA, CIUPT, MAacjio IOJCOJHEYHOE B INPOOMPKaxX Ha MOJCTaBKE;
BEILIECTBA C PA3IMYHON TEMJIONPOBOAHOCThIO-Oymara, Bara, OMHT, Jpam, XJIOM4aToOyMaskKHas
TKaHb, METAJUTMYECKHE Tela; HA0Op KPUCTAIIOB; Tella, MMEIOIUE pa3Hblil BeC, MHJUIMMETPOBAsI
Oymara; BeZlepko ApXuUMeza, OTIIMBHON COCY, JTUHAMOMETP, COCYA C BOJIOH; OapoMeTp, HINpHII,
NHUIETKA; ONTUYECKUH IHMCK, Ha0Op 3epKall, CTCKJSHHbBIC IUIACTHHBI; ONTHYECKUE MPHOOPHI-
¢oroamnmapar, MUKPOCKOI, TEJIECKON, MBUIbHBIC ITy3bIPH; BO3IYLIHBIC IAPUKH, TKAHH- IIEIK,
XJIOMYaTOOyMaXKkHasi TKaHb, IIEPCTh, MEX; TeJa, CICNaHHbIE M3 00HUTA, CTEKJIa, METajla;
anekTpoopHasl MalIMHA; CYATAaHYMKHA Ha TIIOJCTaBKaX; HMCTOYHHKH TOKa- TEPMOAJIEMEHT,
(OTOR/IEMEHT, TaJbBAHUYECKUH JJIEMEHT, aKKyMYIATOP; O3JIEMEHTHI JJIEKTPUYECKOW Ienu-
JAMITOYKa Ha TOJICTaBKe, MJIEKTPUYECKH 3BOHOK, KIIOY, COCTUHHUTEIBbHBIE MPOBOAA; HabOp
MarHuTOB pa3HOW (OpMBI; MOJIENb 3JIEKTPUYECKOro JBUTaTess; Habop «PagnoTexHUK»;
CHJIOMEp, CEKYHAOMED.

Ha 3aHATHSX UCTIONB3yeTcsl Y4eOHbIM KOMIUIEKT Ha Kaxaoro oOydaromierocs (TeTpaab, pydka,
KapaHjail, pJoMacTepsl).

Komnbrotepras mpeseHtanmun  «CtpoeHue  BemecTBa»  «TemsoBble  SIBICHUSY,
«MexaHn4ecKrue BOJIHBI», «3BYKOBBIE BOJIHBI», «IJJEKTPUYECKUE SBICHUSM», «DNEKTPHUSCKUI
TOK», «MarHutHble sBIeHHS», «PammoBomHbl», «CBer B mpupone», «Du3mka W HaydHO-
TEXHUYECKHH TMpOrpecc». BUACOPHIBMBI W aHUMAIMOHHBIE pOJUKHA. DparMeHTH U3
MYJIbTUMEIUHHBIX SHIMKIONEANHN 0 pU3UKe. 3aHUMATENbHbIE OIBITHI.

biankm ¢ KPUTCPUAMHU OLICHUBAHUA IIPOCKTOB YUalIUXCA.

Metoanueckoe odecneyeHue
ITporpamma oGecriednBaeTcss METOJUUYECKUMHU BUJAMH MPOAYKIUH: Pa3paObOTKU JIEKIHH,
Oecen. Mcmonb3yloTcss peKOMEHJAMU 10 TPOBEIEHUIO JIADOPAaTOPHBIX U MPaKTHUYECKUX
paboT, 1O TMOCTAaHOBKE JKCIEPUMEHTOB MWJIM OIBITOB; AWAAKTHMYECKHMH M JIEKIIMOHHBIHI
MaTepHalbl, METOMKHU TI0 UCCIIE0BATENbCKON paboTe, TeMaTHKA UCCIIEA0BATENBCKUX PaloT.

2.3. ®opMbI aTTECTALMH

IlogBeneHne WTOroB IO pPE3yNbTaTaM OCBOEHHs Marepuana JAaHHOW IPOrpaMMBbI MOKET
ObITh B (popMe 3allUThl IMPOEKTOB BO BPEeMs MpPOBEAECHUS HUTOTOBBIX 3aHATHH. B mpouecce
IPOCMOTpa paboOT MPOUCXOAUT OOCYXJAEHHUE OPUTHMHAIBHOCTH 3aMbIC/Ia M €r0 BOIUIOIICHHS
aBTOPOM.

B KoHIle Tofa roTOBUTCS HAyYHO- UCCIE0BaTeNIbCKasi KOHPEPEHIIUs, B KOTOPOH y4acTBYIOT
BCE€ y4alllUeCs], IPEACTABISAIOT CBOU MTPOEKTHI.
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Dopmbl

MMOABENCHUS

HUTOT'OB

o011epa3BUBAIOIIEH POTrPAMMBI:

nPOOYKMUBHbLE

gopmol:

peanu3anuyd  JTOTOJIHUTEITHLHOMN

o0mreoOpazoBaTeTbHON

AUCKYCCHHU, KPYIJIBIC CTOJIbI; CEMHHAPLI, IMPAKTUYCCKUC pa6OTBI,

BBICTaBKH, Y4€OHO-HCCIIEIOBATEIbCKIE KOH(DEPEHITUH H T. I.;

C)OKyMeHmaJZbele quprl OTpaXarOT HOCTHIKCHUSA KAXKIOTO Yy4dallCrocCsa, K HHM OTHOCATCA:

JHEBHUKHW JOCTHDKCHHH  yJaIuxcs,

KapThbl

JHEBHHKH II€JarOorit9€CKux Ha6J'II-O,Z[eHI/II71, l'IOpT(l)OJ'II/IO ydanuxcs.

2.4. OueHo4Hble MaTEPUAJIBI

I[JISI OLICHKHU JIMYHBIX I[OCTI/DKCHI/Iﬁ ydamuxcs UCIOJIb3YIOTCA

e KpurepuanbHOE OLICHUBAHKE MPU BBHITTOJIHCHUH 33124, PAKTHYECKUX padoT,
cocTaBlieHUU Tabmul, pa3padoTaHHble yuuteasiMu Gusnku mkoisl Ne3 r. Kotoscka.
e Tectol mo TeMaM «MexaHHYECKOE IBHKEHUEY, «JlaBneHne, «CBETOBBIC SBICHUSY,
«Bunsl Teronepenauny, « NEKTPUIECCKUE SIBICHUS.
e Kpurepuu oneHUBaHUs MPOEKTA.
e Kpoccopasl «I1moTHOCTH BemiecTBay, «BpliTankuBaromias cuiay, «ATMochepHoe
naiieHuey, «lIpocteie Mexanu3MbDy, «MICTOUHUKHN TOKa», «II0OCTOSIHHBIE MAarHUTHD.

2.5. MeToanueckne MaTepuaJibl

OIICHKK PE3YyJIbTaTOB OCBOCHUA IIPOI'paMMBbI,

Ne Hasganue paznena, MarepuanbHo- ®opMsl, Dopmsbl
n/n TEMBI TEXHUYECKOE METOJBI, [IOJIBEICHUS
OCHAIEHUE, JTUAAKTHKO- IPUEMBbI UTOTOB
METOIMYECKHI MaTepral o0y4yeHHs
Pazmen 1. Mup | Komnbrorepras Jlexknus, 3ader, BeAcHHUE
(GU3MKN BOKPYT HAC | MpE3eHTaIus «Mup | «Mo3srosoit JTHEBHUKA
(U3HUKHN BOKpPYT HAac» HITYPM». WHIUBUAYAJIbHBIX
JNOCTHKEHUU
y4auierocsl.
Pasnen 2. M3 uero | KomnberotepHas CemuHap, TBopueckas
BCE COCTOUT? npeseHTanus «CtpoeHue JKCIIEPUMEHTANb | paboTa,
BEIIIECTBaY, BUICOPUIbMBI | Has paborTa. TECTUPOBAHUE.
Y aHUMAaIlMOHHBIE POJIUKHU.
dparmMeHThl U3
MYJIBTUMEAUMHBIX
SHIMKJIIONEHH 1o (u3uKe.
3aHUMAaTEIbHBIE OTIBITHI.
Paznen 3. | AeMoHCcTpanuu. Jlexnums, TBopueckas
Mexanuka- ocHoBa | KoMmmnbroTepHas 9KCIEPUMEHT. pa0ora,
JIBUKEHUS U | Ipe3eHTalnus TECTUPOBAHUE.
B3alMOJIEICTBUS «MexaHunueckue
Ten SIBJIEHUS», BUJICOPHUIIbMbI

Y aHUMAILIMOHHBIE POJIHKHU.
@parMeHThI U3
MYJIbTUMEANIHBIX
SHITUKIIONIENH 0 (PHU3UKeE.
3aHMMATEIbHBIE OTIBITHI.
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Pa3nen 4. TemnoBbie
¢banTazun

Komnerorepnas
npe3eHTanus «TernoBsie
SIBIICHUS», BUJICO(PHUIIbMBI
Y aHUMAILIMOHHBIE POJIHUKHU.
dparMeHThl U3
MYJIbTUMEIUINHBIX
SHIMKJIONENH M0 PU3UKe.
3aHUMAaTEIbHBIC OMBITHI.

Kpyrasiii  cromn,
TBOpYECKast
MacTepcKas.

TBopueckas
pa0ora.

Pazgen 5. BouHsl
OoJIbIINE u
MaJIeHbKHE

Komnbrorepnas
Mpe3eHTaINS
«MexaHuuecKre BOJHBIY,
BHJICO(UIBMBI U
AHUMAIMOHHbBIC POJIMKH.
dparMeHThI U3
MYJIbTUMEAUNHBIX
SHIMUKJIONEIUH 110 (hU3HKE.
3aHUMAaTEIbHBIE OMBITHI.

Jlexmus,
SKCIEPUMEHT.

TBopueckas
pabora; BencHHE
JTHEBHUKA
WHIABUTYyaIbHBIX
HOCTHKEHUU
y4auierocs;
TECTUPOBAHUE.

Pasnen 6. 3aranka
3ByKa

Komnbrorepnas
npe3eHTanus «3ByKOBbIE
BOJIHBIY, BUACODUIBMBI U
AHMMAIIMOHHBIE POJTHKHU.
®parMeHTHI U3
MYJIbTUMEIUIHBIX
SHIMKJIONENH 10 (pU3UKE.
3aHUMAaTEIbHBIC OMBITHI.

«Mo3rosoi
HITYPM,
BBICTABKA.

TBopueckas
paborta.
BricTagBka.

Pazgen 7. Komxkmn,
HCKPBI U MOJIHUU

Komnerorepnas
IIPE3EHTALNSA
«DNIEeKTpUUECKHE
SIBIICHUS», BUJICO(PHUIEMBI
Y aHUMAaIlMOHHBIE POJIUKHU.
dparmMeHThl U3
MYJIbTUMEUIHBIX
SHIMKJIIONEHH 1o (u3uKe.
3aHUMAaTEIbHBIE OTIBITHI.

Crynus,
HpaKkTU4ecKas
pabora.

TBopueckas
pa0ora.
decTuBab.

Pasnen 8.
DNEeKTpUYECTBO B
HAIllEM JOME

Komnerorepnas
MIPE3CHTALINS
«INEKTPUIECKUN TOKY,
BHJICO(UIBMBI 1
AHUMAIIMOHHBIE POJTHKHU.
®parmMeHThI U3
MYJIBTHMETHIHBIX
SHITUKJIONE N 10 (PU3UKE.
3aHUMAaTEIHHBIC OMBITHI.

becena,
JKCIIEPUMEHT.

BricraBka. 3auer.
TBopueckas
pabora.

Paznen 9. Ilouemy
Mar"guT €CTh
Maraur?

Komnbrorepnas
npeseHTanus «MaruHuTHbie
SIBIICHUSI», BUJCO(DUITBMBI
Y aHUMAaLMOHHBIE POJIUKHU.
@parMeHTH! U3

Crynus,
JTUCKYCCHSI,
TBOpYECKas
MacTepcKkasi.

TBopueckas
pabora. 3auer.
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MYJIbTUMEIMHHBIX
SHITUKIIONEANH 10 (PHU3UKeE.
3aHUMAaTEIbHBIC OIBITHI.

10 Pazgen 10. Bonnsl B | JleMoHcTpamuu. becena, TBopueckas

a¢upe MIPE3CHTAIHS MOJICIMpOBaHuEe | paboTa; BeIeHUE
«PamnoBoIHEDY, SIBJICHUU. JTHEBHHUKA
BHU1ICO(UITEMBI WHIUBUTYTbHBIX
AHUMAILIMOHHBIE POJTHKHU. JOCTHIKECHH I
dparMeHTHI U3 y4arerocs.
MYJIbTHUMEIUHHBIX 3ayer.
SHITUKIIONIEANH 110 (PHU3HUKe.
3aHUMAaTEIbHBIE OTBITHI.

11 Pazgen 11. Cger | KomnbrorepHas TBopueckas TBopueckas
MOH, 3epkaiblie, | mpe3eHTanus «CBeT B MacTepcKas, pabora.
CKaXH. .. MIPUPOJIC», BUICOPIIBMBI | TIPE3CHTAIIHSI. BricraBka.

Y aHUMAIIMOHHBIE POJTHKH.
dparMeHTHI 13
MYJIBTUME M HBIX
SHIMUKJIONEAUH 110 (hU3HUKE.
3aHUMAaTEIbHBIC OIBITHI.

12 Paznen 12. ®usuka | KomnbrorepHas becena, TBopueckas
u Hay4HO- | npe3eHTanuss «®dusuka u | KPyriaslid CTO. paborta.
TECXHUYCCKHUI Hay4HO- TEXHAYCCKHUMI
MIPOTpecc MIPOTPECCH

13 Paznen 13. | bnaHk# ¢ KpUTEPUAMH Hayuno-

Hrtorosoe 3ansTue OIICHUBAHMUSI IPOEKTOB MpaKkTUIecKast 3amura
YYAIIUXCS. KOH(EpEeHIIHS. MIPOEKTOB.
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2.6. Ciucok JuTepaTypsbl

Jluteparypa aJs yuurenas

Antunue  W.I. OkcrepuMeHTanbHbIE 3amadd 1o ¢u3mke B 6-7 Kiaccax. - M.:
ITpocsemenue, 2014 r.-127 c.

brynoB M.U. Becensl o ¢usuke.Y.1.-M.: IIpocBemienue,1984.-207 c.

Bypos B.A. ®poHTanpHbIe 3KCIIEPUMEHTANbHbBIE 3a1aHus no ¢u3nke 8 kiacca. - M.:
ITpocsemenue, 2015 r.-64 c.

Byteipckmii I A., CaypoB I0.A. DkcniepuMeHTanbHble 3a1aun 1o ¢usmke 10-11 kmacc. -
M.: IIpocenienue, 2000 r.,-102c.

Enoxosuu A.C. CripaBouHHK 110 (pr3uKe U TexHuke; YueO. [locobue mis yuammxes. — 5-
e u3., nepepad. u pon.-M.: [Ipocsemenue, 2016 r. — 224 c.; ui.

A. C. UBanos, A. T. IIpokaza Mup mexanuku u Texuuku -M.: [Ipocsemienue, 1993 r.
WBannukwii [.P. Mup rmazamu 6uodusuka - M.: Ilenaroruka, 2010 r.

Wnbuenko B.P. Ilepekpectku ¢pusuku, xumuu, ouosnoruu - M.: Ilpocsemenue, 2014 r.
Jlannc6epr I.C. Dnementapubiii yueOHuk no @usuke. Tom 1. M.: Hayka, 2014 r.-608 c.

. HuzamoB M.M. 3aiaun 1o ¢pusnke ¢ TEXHUIECKUM COACpIKaHUEM: [T 7-9 KII.

obmeoOpazoBar. Yupexaenuii- M.: IIpocsemenne 2001 1.

@. [Torypu Pactenus — reHuanbHble HHXXEeHepbl npupoasi- M.: ITporpecc, 2010 1.
PesnukoB 3.M. Ilpuknagnas ¢usuka: Yuel. mocodbue g yyanmxcs no (HakyabTaTuB.
Kkypcy. -M.: IIpoceemenue, 1989. -239 c. ui.

JIutepatypa aJs yyamuxcsi

AnekceeBa M.H. ®usuka — roneiM - M.: [IpocBemenue, 2012 r.

banamos M.M. O npupoze - M.: IIpocsemenue, 2014 r.

Kuura nns urenus no ¢usnke. YyeOHoe mocodue A ydammxcs 7-8 K1accos.
Cocrasurens: Kupumnosa U.I. - M.: [Ipocsemenue, 2010 .

[Toxposckuii C.®. Habmronaii u uccnenyit cam.- M.: IIpocsemenue, 2014 ro.
PooxenkoB A.I1. dusuka. Yenosek. Okpysxaromias cpena. Kuura mist ygammxcs 7
kiacca- M.: [Ipocsemenue, 2011 ro.

Tapacos JI.B. ®uzuka B mpuposae - M.: [Ipocsemenue, 2010 roz.

Cepus "Uro ectb uto» - Cnoso, 2004 rox.

Pecypcel UnTEpHET:

CJ'IOBapB TEPMUHOB, UCITOJIB3YEMBIX B CTAThAX I10 (1)I/ISI/IK6.
http://information-technology.ru/sci-pop-articles/23-physics/267-slovar-terminov-
ispolzuemykh-v-statyakh-po-fizike

JlononHuTENbHAS 00pa3oBaTeIbHas 00IIepa3BUBAIONIAs IPOTrPaMMa €CTECTBEHHO-
HayYHOW HalpaBIEHHOCTH «JKCIepUMEeHTalIbHas Gpusuka» https://xn--jlahfl.xn--
plai/library/dopolnitelnaya_obrazovatelnaya_obsherazvivayushaya_pro_115921.html
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