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HHOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTHKA Kypca
Pabouas mporpamma Kypca BHEYpPOUYHOU JesTenbHOCTH «TpyaHble BOIPOCH (UMK
pa3paboTaHa B COOTBETCTBHHM C TpeOOBaHUSIMH (eaepaabHOTO TOCYAapCTBEHHOTO
o0pa3oBaTeNnbHOTO CTaHaapTa OcHOBHoOro oOmiero obpazoBanusi (PI'OC OOO) wu
HampaBjJeHa Ha OpraHu3anuio o0yuyeHus  (U3HMKE, BBIXOJSIIETO 32 paMKH
denepanbHOi pabouei mporpaMMebl 1o Gu3nke ocHOBHOTO 0bmero oopaszoBanus (DPII
OOQO) 0a30BOro ypoBHS, C YYETOM UCIOJb30BaHUS BHUJOB JIEATCIBHOCTH
00y4aronuxcsi, OTJIMYHBIX OT YPOUHBIX.
[Ipu pazpabotke [IporpaMmbl yYUTHIBAIUCH CIEAYIONINE TOKYMEHTHI:
pacriopspkenue [IpaBurensctBa Poccuiickoit @eneparmu ot 19 HosOpst 2024 T.
Ne 3333-p «O06 yTBEepk JACHHH KOMIUIEKCHOTO IJIaHA MEPOIPHUSATUN 1O TMOBBIIICHUIO
KauecTBa MAaTEMAaTHYECKOTO M €CTECTBEHHO-HAy4HOTO OO0pa3oBaHUs Ha MEPUOJ J0
2030 roman;
-nucbMO MuHHCTepcTBa npocBenieHus Poccuiickoit @eaepanuu ot S5 urons 2022 .
Ne TB-1290/03 «O HampaBiICHHM METOAWYECCKHX PEKOMEHIAIHI» 10
OpraHu3allMi BHEYPOUHOH JIESITEIBHOCTH B paMKax pean3aiii 0OHOBIECHHBIX
denepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAJIBLHOTO OOIIETO U
OCHOBHOT'O 00111eTO 00pa30BaHUsI.
OcHoBa JaHHOM MTPOrpaMMBbI MPOTPaMMa BHEYPOUHOI €SI TEILHOCTH, pa3paboTaHHAas
HNuctutyToMm copepxanus u MeToioB oOyuenust um. B.I1. JlenneBa», Mocksa, 2025.
[Iporpamma Kypca BHEYpOUHOM JIEITEIBHOCTH siBIIsieTCs cocTaBHOM yacTe OOIT OO
I'bOY COII c.AnekcanapoBka.
AKTYaJIbLHOCTH Kypca
B ycioBusix peanuzanuu cTpaTeruyecKor 3aayu MO JOCTHKEHUIO TEXHOJIOTHYECKOTO
CyBEpEHUTETA CTPaHbI nepe Pu3nueckuM 00pa30BaHUEM B UHUCIIC TIIaBHBIX TTOCTaBJICHbI
CJIEYIONIME TIeJIU; TTOATOTOBKA 00YyJaloImuUXCsl B mporiecce 00yueHus Gpusnke K BEIOOPY
npodeccuii, CBSI3aHHBIX C PA3BUTHEM €CTECTBEHHBIX HAYK U  TEXHOJIOTUW; Pa3BUTHE

TBOPUYECKUX U HCCIEIOBATEIbCKUX CIIOCOOHOCTEN



oOyuaromuxcs. BaXHbIM KOJMYECTBEHHBIM IIOKA3aTeJIEM IOBBIIIEHUS HHTEpeca
K (u3nke SBISETCS POCT KOJIMWYECTBA BBIMYCKHUKOB, BBIOMpAIOMINX (PHU3UKY
Ha rOCyJapCTBEHHOW UTOTOBOW aTTECTAIUU.

OcBoenue [Iporpammsl crOCOOCTBYET MOBBIILIEHUIO MOTUBALMN O0yUYaOLIUXCSI
K U3YyYEHHUIO0 (PM3MKH, TIO3BOJIIET UM Ha MPAKTUKE MO3HAKOMUTHCA C (PU3HMUECKUMHU
SBJICHUSIMHU, 3KCIEPUMEHTAIbHO M3YyYUTh (PU3NYECKUE 3aKOHOMEPHOCTH, Pa3BUTh
UMEIOINeCs] U MPUOOPECTH HOBBIE NMPAKTHMYECKUE YMEHHS M HaBBIKM B 00JacTH
IUTAHUPOBAHMS, TTOATOTOBKH, MPOBEACHUA, aHAIN3a U WHTEPIPETANA (PU3UIECKOTO
HKCIIEPUMEHTA, HAyYWUThCS NPUMEHATh TEOPETUUYECKUE 3HAHUA M OOBSICHEHHUS
¢u3nyecKux SBJICHUM M MPOIECCOB, HE TOJIBKO JUIsl PELICHUS PACUETHBIX 3aj]au
BBICOKOI'O U OJIMMIIMAJHOTO YPOBHEH CIIOKHOCTH, HO M B CUTYalUSIX *XU3HEHHOTO
xapakrtepa. [Ipenycmorpennsie [Iporpammoii BUAbl A€ATEIbHOCTH (MHIUBUAYATbHAS
Y TpyNIoBas IMPOEKTHAs W HCCIEAOBATENbCKas MAESATENbHOCTh) CIOCOOCTBYIOT
Pa3BUTHIO [O3HABATENIbHBIX, PErYJIATUBHBIX M KOMMYHUKAaTUBHBIX YMEHUH
oOyuaromuxcs. llporpamMmma coOTBETCTBYeT uJIee MNPHUKIAJAHON HaIpaBIEHHOCTH,
KOTOpasi, B 4YHUCIIE JPYTrUX HJAEH, MOJI0)KEHa B OCHOBY Kypca (M3HKH, U3Yy4aeMOTO
Ha YpOBHE OCHOBHOTO 00I11eT0 00pa30BaHUs.

Kypc MoxeT ObITh BOCTpeOOBaH OOyYarOUIUMHUCS, KOTOPbIE€ MMEIOT HHTEpEC
K M3Yy4YEHUIO (U3MKH, TOTOBATCS K YYacTUIO B OJUMIIMAAAX UIKOJBHUKOB
1o (pusuke, MIaHUPYIOT YIIyOJeHHOE U3ydyeHne (PU3UKHU Ha YPOBHE CPEIHETO OOILIEro

oOpa3oBaHUs.

eab u 3aqa4un Kypca

Peanuzanusa BHEYpOUYHOM [ESITEIBHOCTH SIBISIETCS HEOTHEMIIEMOM 4YacCThIO
oOpa3oBaTeapHOIO Mpoliecca, olecrneurBas B TOM  YHCIE€  BO3MOXHOCTH
dbopmupoBaHus 00pa30BATENBHBIX MPOTPAMM PA3TUYHOTO YPOBHS CIIOKHOCTU
¥ HAMpaBJIICHHOCTH C y4Ye€TOM O0pa30BaTENbHBIX MOTPEOHOCTEH M CIIOCOOHOCTEH
00y4Jaromuxcsi, BKJIIOYasi 0JIapEHHBIX JCTEH.

Hean I[Iporpammbr  — o0ecmeyuTh  WHAWBUAYabHBIE  TMOTPEOHOCTH

oOyyarolmuxcs B H3YYeHMM (U3UKHA, B YCIOBHSIX, KOrjJa Y4yeOHbIH IUIaH



o0pa3oBaTeNbHON OpraHu3aluy MpPeAyCMAaTPUBAET HM3ydYeHHE Y4eOHOro Mpeamera
«Du3uKa» TOJIbKO Ha 6230BOM YpPOBHE.

[Iporpamma pa3paboTtana ¢ y4eToM peKOMEHIaIui QeaepaabHO paboueit
MporpaMMbl BOCTIMTaHUsA. B 4acTHOCTH, OHA YYUTHIBAECT MCUXOJIOTO-NE€IarOTMUYECKUE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM KaTteropun oOydaromuxcs. [Iporpamma
CIIOCOOCTBYET JIOCTH)KEHHIO JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS OO0pa30oBaTEIbHON
nporpammsl 1o ¢usnke B coorBeTcTBUU ¢ DI'OC OOO 1 COOTBETCTBYET CIETYIONIUM
OCHOBHBIM HaITPaBJICHUSIM BOCIIMUTAHUSL:

1) maTprOTHYECKOE BOCIHMTAHHE: IIEHHOCTHOE OTHOIICHHE K JOCTHIKCHHUAM
POCCUNCKHUX YUEHBIX-(PU3UKOB;

2) Tp@XJAaHCKOE W JYXOBHO-HPAaBCTBEHHOE  BOCIHMTAaHUE: TOTOBHOCTH
K aKTUBHOMY YYacCTHUIO B OOCYXKJIEHHUHM OOIIECTBEHHO 3HAYUMBIX M JTHYECKUX
po0sIeM, CBA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3UKY;

3) IIEHHOCTH HAYYHOT'O ITO3HAHUS: 0CO3HAHWE [ICHHOCTH (PU3HYECKOM HAYKH KaK
MOITHOTO UHCTPYMEHTA MO3HAHHS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BaKHEUILIEH
COCTaBISIIOUIEH KYJbTYPhl; OPUEHTALIUA B IESITEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAyYHBIX TPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS TPHUPOJIbL;
pa3BUTHE HAydyHOM  JI0O003HATEIBLHOCTH, HWHTEpeca K  HCCIeI0BaTEIbCKOM
NeSATEeIbHOCTH;

4) TpyI0BOE BOCIHMTAHHE: UHTEPEC K MPAKTHUESCKOMY H3YYCHHIO MPOQECCHIA,
CBSI3aHHBIX C (PU3HKOI;

5) 5KOJIOTHYECKOE BOCIHUTAHHE: OPHUCHTAIlUS HA NPUMEHEHHE (DU3HUSCKUX
3HAHUH JUIS PEIICHUS 33/1a4 B 001aCTH OKPY KAIOIIEH CPEeIbI.

N3yueHnue Kypca HarpapjieHO Ha (GOPMUPOBAHUE Y OOYUAIOIINXCSI:

— CHUCTeMBbl (U3NYECKUX 3HAHUU KaK CHCTEMOOOPa3yIOIIEro KOMIIOHEHTA
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, KaK OCHOBBI IS TTOHUMaHHS (HU3UIECKOM
CTOPOHBI SIBIICHUI OKPYKAIOIIEr0 MUPA;

— WHTEpeca Ha TMPOAOHKEHHME OOyYeHHMsT Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs.

B pamkax pereHust oCHOBHBIX 3a/1a4 [IporpaMMBbl TOJKHO OBITH 00€CTIEUEHO:



— mpuoOuieHrue  o0ydarmuxcs K  CaMOCTOSTENbHOM  MO3HaBaTEIbHOU
Y UCCJIeI0BATEIbCKON AEATENBHOCTH, K HAYYHBIM METOAaM MO3HAHUS;

— (dopmupoBaHHe y OOYyYarONIUXCs MOTHBAIIMM W Pa3BUTHE CIIOCOOHOCTEH
K U3YUYCHHIO (PU3UKU;

— (dopmupoBaHue y 00y4aronIuxcsi YMEHUN OOBSCHATh U OIIEHUBATDH SBJICHMUS
OKPY>KaIOILIEero MUPa, UCIIOJIB3YS 3HAHHS U OTIBIT, OJyUYE€HHBIEC TIPU U3yYECHUH (DU3HKH,
OPUMEHATh WX TPU pPEUICHUU Npo0ieM B TOBCEAHEBHOM JXM3HU W TPYIOBOM
JESITENIbHOCTH;

— OCO3HaHUE OOyYaroUUMUCA IIEHHOCTU (PU3NYECKUX 3HAHUW B JKU3HU
YeJIOBEKa, MOBBIIMICHUE YPOBHS JKOJIOTMUECKOW KYJIbTYphl, HENPUSTHE ICHCTBUMH,
MIPUHOCSIIMX BPENl OKPYKAIOIIECH CPENE U 310POBBIO JIFOJEH;

— mpuoOpeTeHre  OOy4YaloIUMHCS  OIbITa  CaMOIO3HAHUSA,  KIIOUEBBIX

KOMHCTGHHI/Iﬁ, HCO6XOI[I/IMBIX JJI1 pa3JIMIHBIX BUAOB ACATCIbHOCTH.

MecTo kypca B 00pa3oBaTe/ibHOM Mpollecce

Bo ®I'OC OOO nnsi o0si3aTebHOTO OOYYEHHS] YTBEPXKICHBI JIBAa YPOBHS
OCBOCHMsI paboyux mporpaMMm Mo (Qu3uke: 0a30BbIM U YIUIyOJICHHBIA, HayWHas
c 7 ximacca. Conepxanue mporpamMmbel 1o (¢u3nke (yrayOJeHHbI YpOBEHb)
HAIpaBJICHO Ha Y/JOBJIIETBOPEHHE TOBBILIEHHBIX  3alpOCOB  OOYYaIOLIUXCS,
CTpeMsIIuXcs K 6osee rTyOOKOMY OCBOCHHIO IPEIMETHBIX pe3yibTaTtoB. [IporpamMma
Kypca BHEYpPOUHOW JeATenbHOCTH «TpyaHble Bompochl (DU3MKW») HampaBieHa
Ha pacHIMpPEeHNUEe 3HAHWN 00yJaromuxcs mo Gu3nke ik KJIacCoB ¢ 0a30BbIM YPOBHEM
oOy4eHHs PU3HKE.

Temarnueckoe MIaHUPOBAaHKE B MPOTPAMME Kypca BHEYPOUHOH JESITETbHOCTH
«TpymHbie BOIPOCH (PU3UKM» COCTABICHO TaK, YTO PACIPEICICHNE COIePIKaTeIbHBIX
pa3aesioB B HEM CHHXPOHHM3UPOBAHO C 00s3aTeIHHON MPOTrpaMMoii 0a30BOTO YPOBHSI.
Peanuzamus coaepkanus npeniaraetcs B GopMax U BUAaX ASSTEIbHOCTH, OTINIHBIX
OoT ypouHbIX. CreayeT OTMETHTb, YTO JaHHBIA KypC BBICTPAUBAETCS HE TOJIBKO
Ha pacIMpeHuH (PU3NIEeCKOro coaep)kaHus 0a30BOTO YpOBHS, HO W Ha TIOBBIIIICHUU

YPOBH: CIIOKHOCTH 3aaa4, NpCajaracMbIX IJIA pCIICHUA.



Pabouas mporpamMma Kypca BHEYPOUHOW NA€ATENbHOCTU «TpyaHbIE BOIPOCH
¢u3uKM» npeaHa3zHaueHa A peanu3aluu B 7-9 kiaccax. Dopmbl IeSTEIBHOCTH
oOyJaromuxcs MpelyCMaTpUBAIOT aKTUBHOCTh U CAMOCTOATEIBHOCTh, COYETAIOT
WHANBUAYAIBHYIO U TPYHNOBYIO (opMbl pabOTHI, OTIMYAIOTCS OT YPOUHBIX OoJjee
HIMPOKHUM UCIIO0JIb30BAaHUEM IIKOJIBHOT'O (duznyecKoro DKCIIEPUMEHTA,
UCCIIEIOBATENILCKOW M IPOEKTHOW JEATEIIbHOCTH, PEILICHNEM HECTAaHIAPTHBIX 3a]a4 U JIp.
CTpyKTypHUpOBaHUE TEMAaTHYECKOTO IUIaHHpoBaHus B IIporpamme cOOTBETCTBYET
HOPSAJKY U3YUEHHUS Pa3/IeoB U TeM (PU3UKH 0a30BOr0 YPOBHSI B OCHOBHOM IIKOJIE, TEM
caMbIM 00€CHeuHnBaeTCsl NMPEEMCTBEHHOCTh YPOYHOW M BHEYPOUHOM NEATEIbHOCTH
Y BO3MOXXHOCTb OCBOEHUS ITPOrpaMMBbI B IPYIIIIAX IEPEMEHHOTO COCTaBA.

Peanuzaums IIporpammel mpenrnonaraeT Co4YeTaHUE PAa3jIMYHBIX BHJOB
JEeSATENIbHOCTH o0yyatonuxcs. st rpynnoBoit paboThl IpeyCMOTPEHBI: JUCKYCCUU;
paboTa HajJ npoeKTaMHu (BBIOOP TEMBI TPOEKTA, INIAHUPOBAHUE padOT, pacipeieieHue
poJiell, B3aMMOOILICHKAa TMpPHU BBIINOJHEHWU TPYINIOBBIX MPOEKTOB); MOHTAX
HKCIEPUMEHTAIbHBIX ~ YCTAHOBOK;  NpPOBEACHHE  (PU3MUECKHX  H3MEpEHU
NOJI PYKOBOACTBOM YUYHUTENS; OOCYKIeHUE (PU3NYECKUX SBICHUA M MPOLIECCOB;
000CHOBaHUE MOJIEJICH MPHU pEIIeHUH pacyeTHBIX 3a7a4. B unauBuyansHoi padore
OporpaMMoOil  MpeIyCMOTPEHbl: 00pabOTKa M WHTEpIpeTalus pe3yIbTaToB
(U3MYECKUX HU3MEpPEHUMN; MOCTPOCHHE YCTHOIO WJIM MHUCBMEHHOTO OOOCHOBAHMS
[P pPEUICHUM KAa4eCTBEHHBIX 3a]ay, 3alUCh CUCTEMbl YPAaBHEHUN W BBIIIOJIHEHHE
MaT€MaTUYeCKUX pacyeToB TNPU PEIICHWH 3a7ay; IOHCK, WHTEepIpeTalus,
npeoOpa3zoBaHue U NPUMEHEHUE MH(OpPMAIMU €CTECTBEHHO-HAYYHOT'O COJIEpKaHUSI.
Takue BuAbI 1€ATEILHOCTH IOMOTAIOT Pa3BUBATh y 00YUYaIOIIUXCsl, C OJJHOW CTOPOHBI,
HABBIKM BOCHPUATHS HOBOW MH(pOpPMALUM TPU PaA3IUYHBIX CIOCO0ax ee Mojayw,
a C Ipyrol — aKTMBHOCTb, CaMOCTOSITEJIBHOCTh MU TBOPYECKOE Hayano. Peanuzanus
[Iporpammsl criocoOCTBYET HE TOJIBKO PACIIMPEHUIO 3HAHUN U YMEHUN 00ydaronIuxcst
B 00siacT (PU3UKU (UYTO OPUEHTUPYET HA BHIOOP TEXHOJIOTMYECKOTO (MHXKEHEPHOTO)
npoduias B CpedHel IKoJe), HO U Pa3BUTHIO y HUX YHUBEPCAIbHBIX Y4eOHBIX

e CTBUM.



[Iporpamma kypca paccuutaHa Ha 102 yaca B TeueHHe TpeX JIET OOy4dEHHUS
B 7-9 Kiaccax npu NpoBEJCHUHU 3aHATUNA OJIMH pa3 B HEJENIO 1Mo 1 akageMuyecKkoMy
yacy KaxJaoe. B 3aBUCMMOCTHM OT KOHKPETHBIX YCJIIOBHM pPEAIU3aLUA OCHOBHOU
o0pa3oBaTeNbHOM TpPOrpaMMbl M KOJMYECTBA OOYy4alOUIMXCA  JIOMYyCKaeTCs
dbopmupoBaHre yUeOHBIX TPYIN U3 00YUAIOIIMXCS pa3HBIX KJIACCOB B Ipejiesax OTHON
napayuienu. [IporpaMma MOXKET pealn30BbIBATHCS 00pa30BaTEIbHONW OpraHHU3aIUei
CaMOCTOATENLHO JIMOO HAa OCHOBE B3aMMOJICHCTBUSI C JIPYTUMHU OpraHU3alUsIMHU,
OCYHIECTBIISIOIMMU 00pa30BaATENbHYIO JEATEIBHOCTD.
[Tpu peanuzanuu [IporpamMmbl 3aa4a yauTesnsi COCTOMT B TOM, YTOOBI CO3/1aTh
JUTsT O0y4aroIIMXCs HEOOXOAUMbBIC YCIOBUS JIJISi IPUOOPETEHUS U Pa3BUTHUSL YMEHUH,
CBSI3aHHBIX C ITPOBEJICHUEM IKCIIEPUMEHTOB. JlJI1 perieHus: 3Toi 3aa4u He0OX0IUMMO
HaJIM4Me B KaOuWHeTe (UMKU CTAHJIAPTHOTO OOOPYAOBAHUS, KOMILUIEKTYIOIIUX
U pacXOJIHbIX MaTEPHAJIOB, TPEOYIOIIMXCS ISl TPOBEACHUS dKcniepumenTa. [lepeuenn
npejiaraéMbeix  padotr choOpMUPOBAH TaKUM OOpa3oM, 4YTO TMOJTOTOBKA K UX
IPOBEJCHUIO HE JOJKHA BBI3BIBATh CYLIECTBEHHBIX 3aTPYIHEHUIN — BCE HEOOXOIUMOE
st peanuzanuu [IporpamMmel, Kak mpaBUiio, TMOO0 HAXOAUTCA B KaOWHETE (PU3UKH,
100 JOCTYITHO B TTOBCEHEBHOM OBITOBOM OOMXOJIE.
Bropas 3agaua yunrtens no peanuzauuu [[porpammel cBsizaHa ¢ BO3MOKHOCTBIO
NoucKa, OOpaOOTKM W TpeAcTaBiIeHUs WHGOPMALMA HAYYHOTO COAEpPYKAHUS
IIPY OpPraHU3alUU TPYIIIOBOM MPOECKTHOM U HCCIENOBATEIbCKOW AEATEIBHOCTH.
JIist ycrnemHon peanu3aliy CUEHApUeB MPOEKTOB PEKOMEHAYETCS MCIOJIb30BaTh
NEPCOHANBHBIE KOMIIBIOTEPbl C YCTAHOBJIICHHBIMH O(QUCHBIMU MpOrpaMMaMu
U 10CTynoM K ceTd HTepHeT (Kak MUHUMYM OJWH KOMIBIOTEP JUIsl KAXKAOUM TPYIIIIbI).
[To ycMOTpeHUIO YYHUTENSI HEKOTOPBIE 3aHSITHS MOTYT OBITh HCKIIOYCHBI
WM 3aMEHEHbI. JJ1sl MOBBILIEHUSI UHTEpEca K MPAKTUYECKOMY M3YyUEHUIO TTpodeccuii,
CBSA3aHHBIX C (PU3MKOM, pEeKOMEHIyeTcss BHecTu B Ilporpammy pernoHaIbHBIN
KOMIIOHEHT: KCKYPCHUU Ha MECTHbIE MPEANPUATHS, B PETHOHAIBHBIE MY3€H, BY3bl

U KOJUUICO KU TEXHUYECKOU HaIpaBJICHHOCTH.



COJEP KXAHUE OBYYEHMUAA

7 KIIACC

Pa3znen 1. ®u3uka u ee poJib B NO3HAHUM OKPY:KaIOUIero Mupa

@u3nKa — OCHOBA Pa3BUTUA TEXHUKU U TEXHOJOTH. DU3NUECKUE BEIUUNHBI
u ux uzMepenue. Kinaccudukaius uzmepurenbHbIx mpuOopoB. IlorpenHocTs npsiMoro
n3MepeHus. MHTepBalbHOE MPEACTABICHUE MOTPEeIHOCTH u3MepeHus. [lonsTue
O MOTPEUIHOCTH KOCBEHHOI'O0 M3MEpEeHHs. MeTos rpaHull Juisi OUEHKH MOTPEIIHOCTH
KOCBEHHOTO U3MEPECHUS.

IIposedenue sxcnepumenma:

N3mepenue temmieparypsl Ipy IMIOMOILIH JKUAKOCTHOTO TEPMOMETPA U JaTUMKA
TEeMIIEPATypPHI.

N3mepenne o0ObemMa TBEpAOro Tejla C TMOMOIIbIO MEH3YpKH, 3aIllHCh
IIOrPETHOCTHA U3MEPEHUS.

N3mepenus pa3zMepoB Majibix 00bEKTOB C YKa3aHUEM MOTPEITHOCTH KOCBEHHOTO
V3MEPEHUS.

I pynnogvie npoexmol 10 UCTOPUU PA3BUTUS KOCMOHABTHUKH.

Pa3znen 2. [lepBoHavaibHbIE CBEeJIEHUS O CTPOEHUH BellleCTBA

bpoyHOBckoe JBMKeHHE. ArperaTtHble COCTOsSHUS BeumiectBa. [loHsTHE
O KpPUCTANTMYECKUX U aMOP(HBIX TBEPbIX TeJaX. AHUZOTPOIHS CBOUCTB.

lIpogsedenue skcnepumenma: ONBITBI 1O HAOMIOAEHUIO OpPOYHOBCKOTO
JIBOKEHUS U qudy3uu.

Ipaxmuueckas paboma 1o noctpoeHuro kpucrammnieckoil pemerku NacCl

" JpYyTUX BCUICCTB U 00BICHEHHUIO AHU30TPOIINH CBOMCTB.

Paznen 3. /IBu:keHHe ¥ B3auMOAeCTBHE TeJl

Cpenussi ckopocTh. Pa3Hble cIOocoOBI ONMCaHUS JBMOKCHHUS (TaOIMJIHBIM,
rpaduueckuit). I'paduku 3aBHUCHMMOCTEN BEIWYMH, OMUCHIBAIOUIMX PaBHOMEPHOE
npkenne. Cmecu U cruiaBbl. [loBepxHOCTHast W JIMHEWHash IIOTHOCTh. Cuia

ynpyroctu. Cuiia TpeHHs CKOJIbXeHUs. PaBHOAEHCTBYOIIAs CHJL.
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IIposedenue sxcnepumenma:

W3mepeHne cpenHell CKOpOCTM — (OBMXKEHHE MOJEIM  DJIEKTPUYECKOIO
aBTOMOOWJIS, CKOJIbKEHUE OpyCKa M0 HAKIOHHOM IJIOCKOCTH U JIp.).

HccnenoBanre 3aBUCUMOCTH CPEAHEN CKOPOCTH OpyCcKa IpPH €ro JABUKEHUHU
BHU3 110 HAKJIOHHOW IJIOCKOCTH OT YIJIa HAKJIOHA MJIOCKOCTH.

M3MepeHue JKEeCTKOCTH OJHOWM TPYXKHHBI U JKECTKOCTH JIBYX IPYKHUH,
COEJIMHEHHBIX MEXIY cO00M MOCIeI0BaTENLHO WU MAPAJUIEIbHO.

HccnenoBanue pacTsHKEHUS MPYKUHBI OT MACChl O/IBEIIMBAEMBIX IPY30B.

HccnenoBanye 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO
JABJICHUS U HE3aBUCUMOCTH OT IUIOLIAH IIOBEPXHOCTH CKOJIBKEHUS.

ITpencraBieHne pe3yiabTaToOB MCCIEAOBAHUN B BHJE IPA(QHUKOB C yKa3aHHEM

MIOrPELTHOCTEN MPSIMBIX U3MEPEHUM.

Pa3znen 4. /laByieHue TBepAbIX TeJl, )KMIAKOCTEH U ra3oB

JlaBnenne TBepABIX Tel. [ WapocTaTHUecKoe MJaBICHHE B JKAIKOCTH.
AtMocdepHoe naBieHue. BolTankuBaronias cuia.

IIposedenue sxcnepumenma:

HccnenoBanre 3aBUCUMOCTH JABJICHUS, OKa3bIBAEMOTO YEJIOBEKOM Ha TOJI,
B 3aBUCMMOCTH OT TIJIOIIAU OMOphl (00CUKOM, Ha KaOIyKax | T. I1.).

HccnenmoBanne 3aBUCUMOCTH THAPOCTATUYECKOTO JIABJICHUS B IKUAKOCTH
oT NIyOuHBI (¢ Tomotsio U-00pa3Horo MaHOMETpa U JaTYUKA).

HaGmronenue nposiBiieHust aTMOC(EPHOTO JaBJICHUS.

HccnenoBanne  3aBUCUMOCTH ~ aTMOC(EPHOTO  JABJICHHIO  OT  BBICOTHI
OTHOCHUTEJIHLHO MMOBEPXHOCTU 3EMIIH.

HccnenoBanre 3aBHCHMOCTH BEca Tela B BOJAC OT 0ObeMa IOTPYKEHHOM
B KUJKOCTh YaCTH TeJa.

Hnousuoyanvrvle npoexmol.

Kaxk Bb1OpaTh 00YBb 7151 3710POBbSI?

I/ICTOpI/IH BO3YyXOIINIaBaHUA U IPUMEHCHHUEC COBPECMCHHLBIX a3pOCTATOB.
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W3yuenne npuHmuna pabotel OatuckadoB, Oatuchep U 0coOEHHOCTEH

CTPOCHUA I‘JIY6OKOBOI[HI)IX KNBOTHBIX.

Pa3znen 5. PaboTa 1 MOIIIHOCTH. JHEPrusi

[Tonucnact. IIpocTbie MEXaHU3MBI B IPUPOJC U TEXHUKE. 3aKOH COXPaHEHUS
MEXaHHYECKON JHEPTUH.

IIposeoenue sxcnepumenma: MpoOBEPKa yCIOBUSI PABHOBECHUS phlUuara.

Pewenue IKCNepUMERmajlbHovlx 3a0ay Ha COCAMHCHUA OJI0KOB.

8 KJIACC

Pa3neu 6. TensioBble siBJIeHUS

AmnotponHele  MoauuKauud  yriepona. [loBepXHOCTHOE — HAaTsSKEHHE,
CMadyMBaHue, KanuuisipHble sBleHus. Koa(PUImeHT noBepXHOCTHOTO HATSKEHHUS.

TennooOMmeH u TemoBoe paBHOBecHe. 3akoH HetoToHa—PruxmMana. YpaBHeHue
TEIUIOBOTO OajaHca.

W3MeHeHne BHYTpEHHEW >Hepruu mnpu (a3oBbIX nepexonax. I'paduueckoe
IIPE/ICTABIICHNE MPOLIECCOB HArPEBAHUA/OXJIAKICHUS BEILIECTBA.

TernmoBble ABHUraTenM M 3alldTa OKPYXKArUIeHd cpenpl. TeruioBble moTepu
B TEILIOCETSX.

IIposedenue sxcnepumenma:

BrIpamuyBanue KpuCcTauioB MOBAPEHHOM COJIM WM METHOTO KyIopoca.

OnbIThI, JEMOHCTPUPYIOIIME IOBEPXHOCTHOE HATSIKEHUE, KalWUISPHbBIE
ABJICHUS U ABJICHUSA CMAYMBAHUS.

HccnenoBanue nporecca Terioo0OMeHa IMpy CMEIMBaHUU XOJIOAHON U Topsueit
BOJBL.

HccnenoBanue (ha30BbIX MEPEXOI0B.

I pynnogvie npoexkmoi 110 TEMaM:

IIporao3upoBaHue KOJIOTUUECKUX MOCIEACTBUN UCIIOJIb30BAHUS JBUTATENIEH
BHYTPEHHETO CTOPAHHUSI.

[IporHo3upoBaHue HKOJOTHUECKUX IMOCIEACTBUI HCIOJb30BAHUS TEIUIOBBIX

Y TUJPOJIEKTPOCTAHIUN.
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Paznen 7. DiekTpuyeckne ¥ MATHUTHBIE SIBJICHUSI

Onektpuzanus Ten. 3akoH Kynona. Onekrtpuueckoe mnone. 3C B uenu
MOCTOSIHHOTO ToKa. 3akoH Oma uisi TOJHOW Uenu. OJNeKTPUYECKUEe Ienu
Y TIOTPEOUTENH SIEKTPUICCKON SHEPTUH B OBITY.

JleficTBue MarHUTHOrO TIOJISI Ha NPOBOAHUK ¢ TokoM. Cuna Ammepa
u ompenenieHre ee HanpasieHus. Cuna JlopeHa u onpeniesiecHue €€ HarpaBJICHUS.
Y ckopuTenu 3apsyKEHHBIX YaCTHLL.

Dnekrporeneparop. CriocoObl MOIyYeHHSs AJIEKTPUUECKOM SHEPTUH.

IIposedenue sxcnepumenma:

DNeKTpu3alusi ©W  OOBSICHEHHE DJJIEKTpU3alMKh  TeJl, B3aUMOJCHCTBHUE
3apsHKEHHBIX TEJl.

[IpoBepka mpaBuia CIOKEHHS HANPSHKEHUM TpU  MOCIEI0BATEIIBHOM
COCIMHEHUU JBYX PE3UCTOPOB, MpaBWja MJI CHUJIbl TOKA MpPU MNapaJieIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue 3/1C u BHYTpEHHETO COMPOTUBICHUS HICTOYHUKA TOKA.

[IpoBepka BeinoaHeHus 3akoHa OMa /17151 TOJIHOM TIeTTH.

Omnpenenenune KIIJ[ HarpeBaresns.

HccnenoBanue 1ecTBUS MATHUTHOTO TOJIS1 HA MPOBOIHUK C TOKOM.

HUnousudyanvrvle npoekmol Ha IPUMEHEHUE CWIIBI AMIiepa U cujibl JIopeHiia
B TEXHUYECKUX YCTPOUCTBAX.

I pynnosvle npoexmpi 10 TEMaM:

DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HUCTOYHUKAX IHEPTUH.

DKoJIOTUYECKHE MPOOIEMbI IHEPTETHKHU.

TonnuBHBIC AJIEMEHTHI U 3J'IGKTpOMO6I/IJ'II/I.

9 KJIACC

Pa3nen 8. Mexannueckue siBJI€HUS

['padmueckas wHTEpHpETalMs YCKOPEHHS, CKOPOCTH, TPOWICHHOTO IyTH
Y MIEpEMELICHUS 151 TPAMOJIMHEUMHOTO PABHOYCKOPEHHOTO JBU>KEHUS.

JlnHaMKKa ¥ KMHEMAaTuKa TeJja, JBHXXYILEroCcs BBEPX W BHU3 MO HAKJIOHHOMN
I0cKocTH. JInHAMUKa U KHHEMATUKA TeJa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
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JIBrKeHue 1o OKpyKHOCTHU. [IoHATHE O TaHr€HIIMAIbHOM YCKOPEHHUHN.

3akoH bepnymu. [logbemMHas cuna Kpbljla caMoJIeTa.

VYopyrue u Heynpyrue CTOJKHOBEHHMs. 3aKOH COXPaHEHHsI MMITYJbCa. 3aKOH
COXpaHeHUs MexaHudeckol osHeprun. KoHcepBaTuBHble cuiibl. OOOCHOBaHUE
IIPUMEHUMOCTH 3aKOHOB COXPaHEHUS.

IIposedenue sxcnepumenma:

OnpeneneHue  yCKOpPEHHs Telda TNPU  PABHOYCKOPEHHOM  JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BpPEMEHHM IIPH PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

HccnenoBanue JBUKEHUS TeNa, OPOIIEHHOTO MO/ YTIOM K TOPU30HTY.

W3mepeHune nepruoia v 4acToThl OOpaIIeHHs TeJla IO OKPY>KHOCTH.

OnbITHI, IEMOHCTPUPYIOLIUE ACHCTBUE 3aKOHA bepHYIUIH, U UX OOBSICHEHHE.

N3MmepeHre KNHETUYECKOM SHEPTUH Tella IO IJIMHE TOPMO3HOT'O ITyTH.

I pynnoewvie npoexmul 110 TEMaM:

Hcropust pa3BUTHUS OTEYECTBEHHOM IPaKIAHCKOW aBUALIMH.

Cyna Ha MOJBOAHBIX KPBLIbSX.

AHTHUKPBIJIO HA CKOPOCTHBIX aBTOMOOUJISIX.

Pa3nen 9. Mexanuuyeckue Ko1e0aHUs U BOJHBI

CelicMruecKkue BOJIHBL. 3BYK, HHPPA3BYK U YIbTPA3BYK.

IIposeodenue uccredosaruii:

AHanu3 JaHHBIX O PEruCTPalH 3EMJIETPSICEHHM M B3PBIBOB C ITOMOILBIO
CEHCMMYECKUX BOJIH.

DKCNEPUMEHTAIBHOE ONPEAECICHUE TPAHUL] YaCTOThI CIBIIIMMBIX 3BYKOBBIX
Kosie0aHui.

I pynnogvie npoexmul 10 TEMaM:

Hcnonb3zoBaHue 3ByKa (WM yJIbTPa3ByKa) B TEXHUKE (3XO0JIOKALIUS, YIBTPA3BYK
B MEIUIIUHE U JP.).

3BYKH B IIPUPO/IE.
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Paznen 10. DaekTpoMarHuTHOE MOJi€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
[Tony4yeHne 3EKTPOMAarHUTHBIX BOJIH Pa3HBIX YaCTOT.

I pynnosvle npoexkmui 110 TEMaM:

[IposiBiieHHS 3JIEKTPOMArHUTHOTO U3ITyYEHUS B IPUPO/IE.

HpI/IMCHeHI/IC QJICKTPOMArouTHOI'O U3JIYUCHUA B TCXHHUKC.

Pa3znen 11. CBeroBble siBJIeHUsI

®opmyna Toukoil nuH3BL. [locTpoeHne wu3zo0pakeHud, cHOPMHUPOBAHHBIX
TOHKOM JMH30M. Ko3ppuuueHTsl oTpa’keHHs, MOTJIOLIEHUS, MPOMYCKaHUs JIydeu
Pa3HOTO L[BETA HA pa3HbIX BemecTBax. HTeppepenus u Audpakiys 3ByKOBBIX BOJIH.
WnTepdepennus u qudpakusi CBETOBBIX BOJH.

IIposedenue sxcnepumenma:

Omnpenenenne (GOKyCHOTO pacCTOSIHMSIT M ONTUYECKON CHIlbl coOuparomien
JIMH3BI.

HccnenoBanre 3aBUCUMOCTH CBOMCTB H300paKeHHM B TOHKOW JIMH3E
B 3aBUCUMOCTH OT PACCTOSIHUSI MEXY JINH30M U HCTOYHUKOM CBETA.

M3MeHeHus1 ONITUYECKON CUIIBI IIPU CIIOKEHUU TOHKUX JIMH3.

OnpIThl MO BOCHPUATHIO I[BETa MPEAMETOB MNPHU HX HAOMIOACHUM Yepes
1[BETOBbIE (DUIIBTPHI (IIBETHBIE OUKH).

HabGnrogenue saBieHnii uHTEpPEpeHIINN U AUPPAKIIH.
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MJIAHUPYEMBIE PE3YJIbTATBHI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJBHOCTU «TPYAHBIE BOITPOCBHI ®PU3UKN)»

Peanuzanms mporpamMmsbl Kypca BHEYPOUHOM ACATEIBHOCTH « TpyIHBIC BOIIPOCHI
bu3MKN» HampaBlieHa Ha 00OeCleYeHUEe JTOCTHKEHUS OOYJArONTUMUCS JTHYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATDI B uactu:

1) nampuomuuecxkoeo éocnumanusi: NEHHOCTHOE OTHOIICHUE K JOCTHKCHHUSAM
POCCHICKHX yUEHBIX-(DH3UKOB;

2) epanxcoanckoco u  OYXO6HO-HPABCMEEHHO20 — BOCNUMAHUSL: TOTOBHOCTD
K aKTUBHOMY VYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX M OSTHYECKHUX
po0sIeM, CBA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3UKU;

3) yennocmu nayuno2o no3uanusl; 0OCO3HaHNE IIEHHOCTH (PU3HUSCKON HAyKH KakK
MOIIIHOT'O MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaxKHEHUIIIEH
COCTABJISIIONICH KYJIbTYpbl; pa3BUTHUE HAYYHOM JHOOO3HATEIBHOCTH, HHTEpeca
K UCCIIEZIOBATEIIbCKON JIeITeIbHOCTH;

4) hopmuposanusi Kyiemypvl 300p06bsi U IMOYUOHATLHO2O ONACONOLYYUSL:
OCO3HaHME IIEHHOCTH 06€30MacHOro o0pa3a KU3HU B COBPEMEHHOM TE€XHOJOTUYECKOM
MHUpE, BOXHOCTH TpaBW OE30MacCHOTO TOBEACHUS Ha TPAHCIIOPTE, Ha J0pOrax,
C DJIEKTPUYECKUM U TETIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBUSIX;

5) mpyodoseoco éocnumanusi: akTHBHOE y4acTHE B PEIICHUN MPAKTHUYECKUX 3134
TEXHOJIOTHYECKOW W COIMAJIbHON HAaINpaBJIEHHOCTH, TPEOYIONMX B TOM YHUCIC
1 GU3MUECKUX 3HAHUI; HHTEPEC K MPAKTUUECKOMY U3YUECHHIO TTPO(eccHil, CBsI3aHHbBIX
¢ (pu3HKOI;

6) okonoeuueckoeo 6ocnumanus: OPUEHTAIMS HA TPUMEHEHUE (PH3UYECKUX
3HaHMM I8 pelIeHWs 3ajJad B O0JacTH OKpY)Karomiehd cpeapl, IUIaHUPOBAaHUS
MIOCTYITKOB M OIEHKH MX BO3MOYKHBIX MTOCJICICTBHH ISl OKPYKAIOMIEH CPE/IbI;

7) adanmayuu K U3MEHIIOWUMCS YCILOBUAM COYUATILHOU U NPUPOOHOU CPEObL:

HOTpC6HOCTB BO B38.HMO}1€ﬁCTBPIPI IIpHU BLBINTOJIHCHHUHA I/ICCJ'IGJIOBaHI/Iﬁ U IIPOCKTOB
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(¢u3nyeCKOil HANpPaBIEHHOCTH, OTKPBITOCTh OINBITY M 3HAHUSAM APYTUX; OCO3HAHUE
Ne(UIUTOB COOCTBEHHBIX 3HAHMH U KOMIIETEHTHOCTEH B oOjactu (pU3MKY;
IUTAHUPOBAHUE CBOETO Pa3BUTUS B MPUOOPETEHHWH HOBBIX (DHU3MUECKUX 3HAHUMH;
CTPEMJICHHE AaHAJIM3UPOBATh W BBIIBJIATH B3aMMOCBA3M IPUPOJbI, OOLIECTBA

N O3KOHOMUKH, B TOM 4YHCJIC C UCITIOJIb30BaAHHUCM (1)I/IBI/I‘IGCKI/IX 3HAHUU.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTe/ibHbIEe YHHBEpPCAJIbHbIE YUeOHbIE IeiiCTBHUS:

ba3zoevie nocuueckue oeticmeus:

— BBIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH  SIBJICHUM
1 MPOILIECCOB;

— BBISBJIATh 3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B paccCMaTpUBaeMbIX (pakTax,
JIAHHBIX ¥ HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSM;

— BBIBJIATh NPHYUHHO-CIICICTBEHHBIC CBS3M IIPH HM3YYCHUH (PU3HUUICCKUX
SBICHUH W TPOIECCOB, JieJlaTh BBIBOABI C HCIOJB30BAHUEM JCAYKTHBHBIX
Y MTHAYKTUBHBIX YMO3aKIIOUEHUH, BEIIBUTATh TUIIOTE3BI O B3aUMOCBS3IX (DU3UIECKUX
BEJIUYHH;

— CaMOCTOSITEJIbHO BbIOMpATh CIOCOO pelieHus] yueOHOM (u3nyeckon 3anayu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHMs, BBHIOOp HamOoyiee IOAXOISIISTO

C YYCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITCpI/IGB).

basosvie uccneoosamenvckue oeticmsusi:

— HCIOJB30BaTh BOMPOCHI KaK HCCIIEIOBATEIIbCKUNM WHCTPYMEHT IO3HAHUS,
NPOBOAUTL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY OIBIT, HECIOXKHbBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PUBUUECKOTO SIBICHUS;

— OIICHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTH HH(GOPMAIIHIO, TIOTYYCHHYIO
B X0JI€ UCCJICIOBAHUS WU DKCIICPUMEHTA;

— CaMOCTOSTENIbHO (hOpMYJIHUPOBATh OOOOIICHUSI U BBIBOABI MO pe3yJbTaTam
MIPOBEICHHOT'O HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

— MPOTHO3UPOBATH BO3MOXKHOE JIajibHEHIIIee pa3BUTHE (PU3UUIECKUX MPOLIECCOB,
a TAKK€ BBIJIBUTATH MTPEATNOIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.
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Paboma ¢ ungpopmayueii:

— NMPUMEHSATh Pa3JIMYHBIC METOJbI, MHCTPYMEHTBI M 3amlpOChl MPH TOUCKE
U oTOope WHPOPMAIUU WM JaHHBIX W3 HCTOYHUKOB C YYETOM IHPEIOKCHHON
yueOHOM 3aJ1a4uM U 33JJaHHBIX KPHTCPHUCB,;

— BBIOMpaTh, AaHAIM3UPOBATh, CHCTEMATH3MPOBATh M HWHTEPIPETHPOBATH
UH(POPMAIIHIO PA3JINYHBIX BUAOB U POPM MPEICTABICHHS,

— OIICHMBATh HAJCKHOCTh HHGOPMAIMHU [0 KPUTECPHUSIM, TPEITIOKCHHBIM
YYUTEIIEM WU ChOpPMYyITHPOBAHHBIM CAMOCTOSTEIILHO;

— CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEICTaBICHHUS
UHPOpMAIIMU W WUTIOCTPUPOBATh pEIIaeMbIe 3aJauyd  HECIOXHBIMH CXCMaMH,

JyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIe JeiCTBUs

Obwenue:

— BBIPAXXAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

— B XoJe OOCyXJeHHs ydyeOHOro marepuaia, pe3yibTaTOB Ja0OpaTOPHBIX
paboOT W TPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJaeMON TEeMbl
W BBICKA3bIBaTh WJCH, HAIICJEHHBIE Ha pEIICHWE 33aJadyd H TOJAJICp KaHHe
01arokenaTeIbHOCTH OOIICHUS;

— COTIOCTaBIIATh CBOM CYXKJIEHUS C CY>KJIECHUSIMHU JAPYTUX YUACTHUKOB JUAJIOTa,
OOHapy>KHUBaTh Pa3JIMUME U CXOJCTBO MO3UIIUI;

— TyOJUYHO MPEACTABISTH PE3YJIbTATHI BHITIOJIHEHHOTO OMBITA, UCCIEIOBAHUS,

MIPOEKTA.

PeryasiTuBHbIC YHHBepcaIbHbIE Y4eOHbIE 1eHCTBUA

Camoopeanuzayus:

— BBISIBJISITH IPOOJIEMBI JUISI PEILICHUS B )KU3HEHHBIX U yU€OHBIX CUTYaAIUIX;

— OPUEHTHPOBATHCS B  PA3NIMYHBIX  IOAXOJAX  MPHUHATUA  PEUICHUU

(MHIMBUAYaJIbHOE pEUIeHUE, MPUHITHE PELICHUI B TPYIIIE);
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— CaMOCTOSITENIbHO COCTABJIATH AQJITOPUTM pelIeHus (QU3NYEeCKOW 3a7auu
WIM TUIAH HCCJIENOBaHUS C YYETOM HMEIOLIUXCA PpEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATH MPEIaracMble BApUAHTHI PEILICHU;

— Jenath BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEITICHHE.

Camoxoumponv, SMOYUOHAILHBIL UHIMELLEKN.

— JaBaTh aJICKBATHYIO OLICHKY CUTYyAIMH U MpeJiaraTh IJIaH €€ U3MEHECHMS,

— YUYUTBHIBATh KOHTEKCT U MPEIBUIETH TPYJHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
Opy  pelIeHUd Y4YeOHOW 3ajauM, aJanTUpPOBaTh pEIICHHE K MEHSIOUUMCS
00CTOSITEIILCTBAM;

— OOBACHATH  TPUYMHBI  JTOCTMDKCHHS  (HEJOCTWIXKEHHUS)  pe3ysIbTaToB
NeSTEILHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HAXOIUTh MIO3UTUBHOE
B MPOM3OLIEAIIEN CUTYalNH;

— BHOCHUTHb KOPPEKTHBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIINX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEIH U YCIOBUSIM;

— CTaBUTH ce0sl HA MECTO APYroro 4ejsoBeKa, MIOHUMATh MOTUBBI 1 HAMEPEHUS
ApYroro,

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pPEIICHUH (PU3NYECKUX 3a1ad
WIM B YTBEPKIACHUSIX HA HAYYHBIC TEMBI M TAKOE YK€ MIPaBO JIPYroro.

IHNPEAMETHBIE PE3YJIbTATDI:

[IpenmeTrHbie pe3ynbTaThl OcBoeHUs [Iporpammbl yueOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

— paznu4arth (U3MYECKUE SBICHUS (MEXaHUYECKOe JBWKEHHE, TEIJIOBOE
JBUKEHHE YaCTUI[ BEIEeCTBA, B3aUMOJICHCTBUE Te€Jl, aTMOc(epHOe [AaBlIEHUE,
IPEeBpaIICHUS] MEXaHUYECKON YHEPTHH U JP.) IO ONMUCAHHUIO UX XapPaKTEPHBIX CBOMCTB
¥ Ha OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3UUYECKOE SBIICHUE;

— pacmno3HaBaTh NPOSIBJICHUE  W3YYCHHBIX dbu3ndeckux  SBICHUU
B OKPYJKAIOIIEM MUpE, MPH ITOM MEPEeBOJUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO,

BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
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— XapakTepu3oBaThb CBOWCTBa TeJl, (HU3UYECKHE SBICHUS U MPOIECCHI,
UCIIOJIB3YS TpaBUJIa CIOXKEHUs CUJI, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
3aKOH COXPAHEHHUS MEXaHUYECKOM 3HEpruu u JIp.;

— OIHKCHIBaTh M3yYEHHBIE CBOMCTBA TeJl U (PUBNYECKUX SIBICHUMN, MCHOJIb3Ys
¢uznueckue BeNUYUHBI (Macca, IUIOTHOCTh BEIIECTBA, BPEMs, IyTb, CPEIHSA
CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TPEHHUS, CUJIa TSKECTH, BEC Teja, KUHETHYECKas
Y IOTEHLMAJIbHAS SHEPT U U 1Ip.);

— OOBSCHATh M3Y4YECHHbIE (DU3MUECKHE SIBICHMS, MPOLECCHl U CBOWCTBA Tell,
B TOM YHCJIE B KOHTEKCTE€ CHUTYyallMid NPaKkTUKO-OPUEHTHPOBAHHOIO Xapakrepa,
U pelmaTh KaueCTBEHHBIE 3aJlayd, 3a/Jayd, TPEOYIOIIHE YHCICHHOIO OLICHHUBAHUS
XapaKTEPHBIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, PACUETHBIE 33Jlayd M0 U3Yy4aeMbIM
TeMaM Kypca (pU3HKY;

— TIPOBOJUTH MpPSMbIE U KOCBEHHBIE H3MEPEHUS H3YUYEHHBIX (PU3HUECKUX
BEJIMYMH C HUCIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, OOOCHOBHIBATH
BBIOOp METO/1a U3MEPEHHUS, PUKCUPOBATH TOKA3aHHsI PUOOPOB;

— coOmroaTh  NpaBWIa TEXHUKH  0O€30macHOro  TpyAa Mpu  paboTe
C JlabopaTOpHbIM O0OOpyJOBaHUEM, 3HATh MPUHIUI JCHUCTBUS  MPUOOPOB
U TEXHUYECKHUX YCTPONCTB: BEChl, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI,

OapomeTp, pIyuar u ap.

[IpeameTHble pe3ynbTaThl OcBoeHUs [IporpaMmbl ydyeOHOro Kypca K KOHILY
oOyueHus B 8 kiacce:

— HUCMOJb30BaTh TMOHSATHUS (arperaTHble COCTOSIHUSL BEIECTBA, CIOCOObI
W3MEHEHUsSI BHYTPEHHEHM SHEPrUH, DJIEMEHTAPHBIM  JJIEKTPUYECKUM  3apsij,
IPOBOJHUKH, TOJYNPOBOAHUKN, JTUAIEKTPUKH, HCTOYHHKM ITOCTOSIHHOIO TOKa,
AIEKTPUUECKOE T0JIe, MAarHUTHOE TOJIe M JIp.) U CHUMBOJMYECKHHN S3BIK (PUBHKHU
IPU pEUICHUHU YYEOHBIX U MPAKTUYECKUX 3a]a4;

— pa3nuyarh SBJIEHUA (TEIUIOBOE paBHOBECHE, HCIAPEHUE, KOHJIEHCALUs,
IUTaBJIEHUE, KPUCTAJUIU3AIMS, KUTIEHHUE, CIIOCOOBI TETUIoNepeiadun, SIeKTpU3alus Ted,

B3aMMOJICHCTBUE 3apsiIOB, JEUCTBUE DJEKTPUUECKOTO TOKA, JNEWCTBHE MarHUTHOTO
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Mojisi Ha TPOBOJAHUK C TOKOM M JIp.) MO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

— OIKCHIBATh M3YYEHHBIE CBOMCTBA TeN W (PU3MUECKUX SIBJICHUH, UCIOIb3YS
bU3UYeCcKue BEIMYUHBI (TEMIIEpaTypa, KOJMIECTBO YIHEPTUH, YACIbHAS TEIJI0EMKOCTh
BEIIECTBA, YJENIbHAs TEIUIoTa IUIaBJICHUS, yJlelbHas TeIloTa NapooOpa3oBaHMs,
yJelibHas TeIUIOTa CropaHus TOIIUBA, KOA(DPUIIMEHT MOJIE3HOTO ACHCTBUS TETUIOBOM
MaIllUHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, padoTa U MOIIHOCTh 3JEKTPUYECKOTO
TOKa W Jp.), TOpH ONWCAHWU TPABUIBLHO TPAKTOBATh (PU3MUECKHH CMBICT
WCIIOJIB3YEMBIX BEIIMYWH, WX OOO3HAYEHUS W CIWHHIBI (PU3NYECKUX BEIWYHH,
HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYHHY C JAPYTUMH
bu3NYeCKUMU BETUYNHAMU;

— XapakTepu30BaTh CBOMCTBA TeJ, PU3MUECKUX SBJICHUN U TIPOIIECCOB, UCIIONIB3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOECHHUS BEIECTBA,
YpaBHEHUE TEIUIOBOIO OallaHCa, 3aKOH COXPAaHEHHs AJEKTPUUYECKOTO 3apsaa, 3aKOH
Kynona, 3akon Owma, 3akoH J[xkoyns—JIeHna, 3akOH COXpaHEHHUsI YHEPTUH, MPHU ITOM
pasnuyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA U €T0 MATEMATHUYECKOE BHIPAKCHHE;

— OOBACHSTH U3YYEHHBIC (PU3UUECKUE SBJICHHUSI, TPOLIECCHI, CBOMCTBA TEJI, B TOM
YUCJIE U B KOHTEKCTE CUTyalMid MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3aJa4yd, B TOM 4YHCJIE TPEOYIOIIME YHUCIECHHOIO OIICHUBAHUS
XapakTepHbIX 3HAYeHUW (UBMYECKUX BEJIWYWH, pellaTh pacuyeTHbIC 3a/lauu
M0 U3y4aeMbIM TeMaM Kypca QU3HUKY;

— TPOBOJUTH TPSIMbIE M KOCBEHHBIE H3MEPEHUS H3YUYEHHBIX (U3UUECKUX
BEJIMYMH C UCTIOJb30BAHUEM aHAJIOTOBBIX U IIU(GPOBBIX MPUOOPOB;

— pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOIMCTBA (KUJIKOCTHBIA TEPMOMETP,

TEpMOC, ABUTATEb BHYTPEHHETO CrOpaHusi, peocTar u ap.).

[IpenmeTHBIC pE3yNbTaThl OCBOEHUS IMPOTpaMMbl Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:
— WCIIOJIB30BaTh TIOHATHS (OTHOCHTEIIBHOCTh MEXaHHUYECKOTO JIBHKCHUS,

MEXaHUYECKOE BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI,
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IIKaJa AIEKTPOMArHUTHBIX BOJIH, ICTOYHHK CBETA, CTIIEKTP UCIYCKAHUS U MOTJIOIIECHUS
U Jp.) U CUMBOJIMYECKUM S3bIK (DU3UKUA TPHU PEUICHUU YUYEOHBIX M TPAKTUYECKUX
3ajay;

— pa3nuyath sBIEHUS (CBOOOAHOE MaJleHUE TeN, ABM)KEHUE MO OKPY>KHOCTH,
KoJiebaTenbHOe ABUKEHUE, BOJIHOBOE JIBIXKEHHE, Pa3sIoKeHHe OeJI0ro CBEeTa B CIIEKTP
W JIp.) 1O ONUCAaHUIO HUX XapaKTEepHBIX CBOMCTB M HA OCHOBE OIbBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

— pacrno3HaBaTh  MPOSIBIIEHWE  M3YYCHHBIX  (U3UYECKUX  SIBJICHUU
B OKpY’KarollleM MUpe (B TOM 4Hcliie, (U3HUYECKOE SABICHUS B MPUPOJE), IPU 3TOM
NEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIJCISTh CYIIECTBEHHbBIE CBOMCTBA
(mpu3HaKu) HU3NYECKUX SIBICHHUIM;

— OMNHKCHIBaTh M3yYCHHBIC CBOMCTBA TE€N M (PU3NUYECKUX SIBICHUH, MCIIONb3Ys
¢uznyeckre BEITMUMHBI (CPEAHSISI 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPaBHOMEPHOM
JBUKCHHUH, YCKOPEHHUE, YCKOpEeHHE CBOOOJHOTO TAaJleHUs, UMITYJIbC Tela, UMITYJIbC
CHJIBI, TIEPHOJ] M YacToTa KojeOaHuil, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh
CBETa, I0Ka3aTelb IPETOMIICHUS CpeAbl U Jp.), IPU OMMCAHUN PABUIILHO TPAKTOBATh
(bu3MYECKU CMBICI HCTIONH3yEeMbIX BEITUYNH;

— XapaKTepHu30BaTh CBOWCTBA Tel, (U3MUECKUX SBICHWA U MPOLIECCOB,
UCIOJIb3YSl 3aKOH COXPAHEHHUS SHEPrUM, 3aKOH BCEMHPHOTO TSATOTEHMS, MPUHIUI
CYNEPHO3ULIMU CUJI, MPUHIUI OTHOCUTENbHOCTU ["anuies, 3akoHbl HproTOHA, 3aKOH
COXpaHEHHUSI UMITYJIbCa, 3aKOH BepHYyIUTH, 3aKOH OTPa)KEHHUS W MPEIIOMIICHHUS CBETA,
(dbopMyly TOHKOW JHMH3BI, IPU TOM pPa3InyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA
¥ €T0 MaTeMaTHIECKOE BBIPAKEHUE;

— pemaTh 3a7aud MO M3y4aeMbIM T€MaM Kypca, BBIOMpas COOTBETCTBYIONIYIO
Gu3NYeCKyl0 MOJENb C HCIOJb30BAaHUEM 3aKOHOB M (POpPMyN, CBSA3BIBAIOIINX
dbu3nyecKre BeTUYNHBI;

— TPOBOJUTH MPU HEOOXOJUMOCTU CEPHUIO MPSMBIX H3MEPEHHUM, OMpeiesss
CpeqHee 3HAueHUE HM3MEPSIEMON BEIWYMHBI M TMOTPEIIHOCTh PE3YJIBTATOB MPSMBIX

U3MepeHuid, 000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTENBHOTO Mprudopa);
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— coOmrolaTh MpaBWjia TEXHUKA  Oe30macHoro Tpyna 1mpu  pabore
c 1a0OpaTOPHBIM O0OPYAOBAHMEM, XapaKTepHU30BaTh MPUHIUI ACUCTBUS MPUOOPOB
U TEXHUYECKUX YCTPOMCTB (CHUIOMETP, JAaTYUKU TOJOXKEHUS, PACCTOSIHUS
U YCKOpDEHHS, paKeTa, OYKH, (oTroamnmapaT, MHUKPOCKOI, TEJIECKOIM, CIEKTPOCKOII,
kamepa BwunbcoHa u ap.), HCHONIB3YS OCOOEHHOCTH (DU3MYECKUX SIBICHUI,

HE0OX0aMMbIe (HU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH.
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TEMATHUYECKOE INIAHUPOBAHUE

7 KUIIACC
HaumeHoBaHMe pa3esioB
Ne . | KoauuectBo @opma padoThl/XapaKTePUCTUKA
U TeM Kypca BHEYpPO4YHOI OcHoBHOe cojep:kaHue
n/m 4acoB eI TeJIbHOCTH 00Yy4a0IHUXCS
AesITeJIbLHOCTH
Paznen 1. ®usuka u ee poJib B NO3HAHUU OKPYKAIOIIEr0 MUPa
1.1 | ®usuka— ocHOBA pa3BUTHUSA 3 Hoctmxenuss  oTedecTBEHHOM  Hayku | [pynmoBble NPOEKTBI 1O HCTOPUM Pa3BUTHUS
TEXHUKHU U TEXHOJIOTUHN Y TEXHUKU KOCMOHaBTHKHA (paboTra ¢ aHHOTHUPOBAHHBIM
CIIUCKOM PECYpCOB, BBIOOp TEMBI, IMOATOTOBKA
Y 3alMTa IPE3CHTALIHIN)
1.2 | Ousnueckue BEIUYMHBI 2 N3mepenne ¢busnyeckux  BeauuuH. | [IpoBegeHne IKCHepUMEHTA:
Knaccudukanus HU3MEpUTENBHBIX IpU- | e M3MepeHwe Temmeparypsl IpH  [OMOIIM
6opos. IlorpemHOCTs mNpPSIMOTO H3ME- J)KUJIKOCTHOTO ~ TepMOMeTpa W JlaTuyMKa
penusi. HHTepBanbHOE MpeJCTaBICHUE TEMIEPaTypHl.
NOrpemHoOCTH HU3MCpCHUL. [Tonarue | o Nsmepenne o6bema TBEPIOTO Tella C MOMOIIIBIO
O MOI'PCIIHOCTH KOCBEHHOTO H3MCEPCHUA MCH3YPKH, 3aIMCh NOTPCITHOCTH U3MEPCHHUS.
(Ha TpuUMepe KOCBEHHOIO H3MEPEHHS | e N3mepenne pa3mepoB  ManbiX  OOBEKTOB
pasMepoB  MaJlbIX TEI M KOCBCHHOI'O C yKazaHueM IOTPELIHOCTH  KOCBEHHOI'O
u3MepeHuss o0bemMa TBEpAOro  Tela M3MepeHus
C MOMOIIBI0 MEH3YpKH). MeToa TrpaHull
Il OLEHKU MOTPEIIHOCTH KOCBEHHOTO
U3MEpPEHUS
Hroro mo pazgemy 5
Paznen 2. [lepBoHavanbHble CBeIEHHSI O CTPOEHUH BelleCTBA
2.1 | JIBmKeHUe YacTHI] 1 Hudbdysus. bpoyHOBCKOE NBHXKEHHE IIpoBeneHue 3KcrepUMeEHTA:
BEIEeCTBA e OmpITBl  TIO  HAOMIOAEHUIO  OPOYHOBCKOTO
IBWOKEHUS U TUhPy3nn.
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PelieHne KayecTBeHHbBIX 3a/1a4 Ha OObACHEHHE
SIBJICHUM B )KU3HEHHBIX CUTYaLUAX

2.2 | ArperaTHbIe COCTOSIHHS 1 ArperaTtHbie cocTosiHus BenecTBa. [lons- | [IpakTuyeckast pa6ora: HOCTPOCHHE
BelleCcTBa THE O KPHCTAUIMYECKUX M aMop(HbIX | Kpuctaummdeckoi pemrerkn NaCl u  apyrux
TBEpPABIX Telax. AHHU30TPOIHSI CBOHCTB BEIIECTB, OOBSICHEHHE aHU30TPOIIHU CBOMCTB
Hroro mo pazgery 2

Pasznen 3. /IBM:keHHe U B3aHMOJEiiCTBHE Tell

3.1 | MexaHHUYeCKOW IBIKEHUE 5 CpenHsisi CKOpOCTb. IIpoBenenune 3xcnepuMeHTa:
PaszHble cnocoObl omucaHMs JIBMKEHHS | e M3Mmepenue cpeaHell CKOPOCTH (JBMIKEHHE
(Tabnuiel, rpadukm). MOJIEITN BIIEKTPUUECKOTO aBTOMOOMIIS,
I'padukn  3aBUCUMOCTEHl  BEJIHYUH, CKOJIbXKeHHEe OpyCKa IO HAaKJIOHHOM IJIOCKOCTH
ONHMCHIBAIONINX PaBHOMEPHOE JABHMKECHUE. U J1p.).
Ompenenenne nytu 1o rpaduky | e McciemoBaHue 3aBUCHMOCTH CPEIHEN CKOPOCTH
3aBUCHMMOCTH CKOPOCTH OT BPEMEHM Opycka Ipu ero ABMKEHUU BHU3 0 HAKJIOHHOU
(11 PaBHOMEPHOTO M HEPABHOMEPHOIO MJIOCKOCTH OT yTJIa HaKJIOHA IJIOCKOCTH.
JIBHIKEHHUA ) Pemenue  pacyeTHbIX 3aaa4  BBICOKOTO,
OJIMMITMAIHOTO YPOBHEH CIIOKHOCTH Ha CPEHIOIO
CKOPOCTh, C MCHOJIb30BAaHUEM TIpadUKOB/Ta0IHI]
3aBUCUMOCTH CKOpPOCTH M IyTU OT BPEMEHHU
MpU PAaBHOMEPHOM W HEPAaBHOMEPHOM JBM)KEHUH
3.2 | IInoTtHOCTH 2 CBs3p  IUIOTHOCTH €  KOJIMYECTBOM | PelieHHe 3KCNEPUMEHTAJBHBIX M PACYETHBIX
MOJIEKYJl B €QWHUIIE O0OBbeMa BEIIeCTBA. | 3424  BBICOKOTO,  OJIMMIIMAJHOrO  YpPOBHEH
Cvecu u  cmiaBbl.  [lOBepXHOCTHasE | CJIIOXKHOCTHM Ha CPEAHIOI IUIOTHOCTb, IIOBEPX-
Y JIMHEHHAS TIOTHOCTH HOCTHYIO M JIMHEHHYIO IJIOTHOCTh
3.3 | Cuubl. Bunpl cun 4 Cuna ynpyrocru. IIpoBeneHue 3KcrepUMeEHTA:

Cuua TpeHus CKOJIbKEHUSI.
PaBHOzelicTBYIOIMAsA CHII

e lI3MepeHne KECTKOCTH  OJHOM  MPY>KUHBI
U KECTKOCTHU JABYX TMPYKHUH, COECIMHEHHBIX
MEXJly cO00# mocieqoBaTeNbHO WM Mapa-

JICJIBHO.
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e lccnenoBanue  3aBUCHUMOCTU  PaCTSKEHUS
IIPY’KUHBI OT MAaCCBhI IIOJBEIINBAEMBIX I'PY30B.

e lccienoBaHne 3aBHCUMOCTH CHIJIBI TPEHUs

CKOJIbXKEHUsI OT CHJIBI HOPMAaJIbHOIO JaBIICHUS

U HE3aBUCHUMOCTH OT IUIOIAIU IOBEPXHOCTH

ckonbxkeHus. [lpencraBneHue  pe3ynbTaToB
ucciaea0BaHuM B BUJIE TPA(UKOB C yKazaHUEM
MOIPEIIHOCTEN MPAMBIX U3MEPEHUM.

Pemenue 3aaa4

OJIMMITMAIHOI'O ypOBHeI;‘I CJIOKHOCTH C IIPpHUMC-

PaCc4Y€THBIX BBICOKOTI'O,

HeHrueM (OpMYIT 715l U3YUYEHHBIX CHII

Uroro no pazneny

11

Pa3nen 4. JlaBinenue TBepabIX TeJ,

JKHUIKOCTEeH M rasoB

4.1 | JlaBieHue TBEpABbIX Tel 4 @opmyna mid  BelMKCIEHUA JaBiicHHs | [IpoBeneHue 3KcnepUMeEHTA:
TBEPAOro Teia. Hepeﬂaqa nasyieHust | e MccnenmoBanue 3aBUCUMOCTHU JOaBJICHUS,
B TBEPABIX TeNax OKa3bIBaEMOT0 YEJI0BEKOM Ha noJi,
B 3aBHCUMOCTH OT IUJIOIIAAN OMOpPHI (O0CHUKOM,
Ha KaOJyKax u T. IL.).
HNuaauBuayaabHblii mpoekT «Kak BeIOpaTh 00yBb
JUIS1 3710POBbSI 7»
Pemenue kayeCTBEHHBIX M PacUYeTHBIX 3aJa4
BBICOKOTO, OJIUMITHAHOTO YPOBHEH CIIOKHOCTH
Ha pacuer JaBJeHUs TBEPJOTo Teja
4.2 | T'mppocrarnueckoe 3 @opmyna  aua  ruapocrarudeckoro | [lpoBeneHue 3xcnepuMeHTa:
JTABIICHUE B )KUJIKOCTH JABJICHHUA B OKMAKOCTH. MaHoMmeTp. | o MccnenoBanue 3aBHCMMOCTH THIAPOCTATHYEC-
CooOmaroniuecs cocy bl KOTO [IaBJI€HUS B IKUIKOCTH OT TIyOWHBI
(c momompio U-o06pazHoro maHOMETpa
U JTaTYNKA).
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HNuauBuayabHbIil NPoeKT 00 uccleIoBaHUU

Mopckux TiyOomH (Oatuckadwei, Oarucdepsl,
TITyOOKOBOJHBIC )KHBOTHEIC).

PenieHne KavyeCTBEHHBIX U PACUYETHBIX 3a/1a4
BBICOKOI'O, OJIMMIIMAaAHOTI'O ypOBHeﬁ CJIOXHOCTHU

Ha JaBJICHHUC B XXHUJIKOCTAX

4.3 | AtmochepHoe naBieHHE 1 3aBUCcHMOCTh aTMocdepHoro nasieHus | [IpoBexeHne IKCIEPHMEHTA:
OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl | e HaGmonenne  mposiBieHHss — arMOChepHOro
JUISL ©I3MEpEeHUst aTMOC(EpHOTO TaBICHUS JIaBJICHUSI.
e llccnenoBanne 3aBUCHUMOCTH aTMOC(HEpPHOTO
JIaBIICHUS oT BBICOTHI OTHOCHUTEIBHO
MMOBEPXHOCTHU 3EMIIH.
Pemenne kayecTBeHHBIX 3aJa4 >KU3HEHHOIO
XapakTepa Ha aTMoc(hepHOe IaBlieHHE
4.4 | BeltankuBaromas cuia 4 BeltankuBaromas cuna, aercryromas | [lpoBeaeHue 3KcrnepuMeHTa:
co CTOPOHBI  JKMAKOCTH  MWJIM Ta3sa e lccnenoBaHue 3aBUCUMOCTH BEcCa TEA B BOJIE
Ha IOTPY>XEHHO€ B HuX Teno. IlnaBanue | oT 0OGbeMa MOrpyKEHHOU B )KHIKOCTh YaCTH TEJIa.
CYJIOB M BO3/IyXOIlJIaBaHUE Pemienue KayeCTBEHHBIX M PaCUYETHBIX 3a/1a4
BBICOKOTO, OJIUMITUAJHOTO YPOBHEHW CIOKHOCTH
Ha BBITAJKUBAIOIIYID  CHIIy, IUIaBaHUE  Tel
W BO31yXOIUIaBaHUE.
WuauBuayadbHble MNPOEKTbI O  UCTOPUH
BO3/IyXOIUIaBAHUSA U NMPUMEHEHHUIO COBPEMEHHBIX
a3pOCTaTOB
Utoro no pazneny 12
Pa3nen 5. Pa6ora u MOIIHOCTH. JHEPrus
5.1 | IlpocTbie MEXaHU3MBbI 2 Ycnosue paBHOBECHS perdara. | [IpoBeneHue KCriepUMeEHTA:
[Tonucnacr. e [IpoBepka ycnoBusl paBHOBECHS pbIvara.
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IIpocThie  MexaHU3MBI B OPUPOJE

U TCXHHUKE

Pemenne 3KcnepuMeHTAJIBHBIX 3aJa4 Ha coe-
JUHEeHne OJI0OKOB.

Pemienne Ka4veCTBEHHLIX 32444, CBA3aHHBIX
C BBISIBJIICHUEM HeﬁCTBHH HpOCTbIX MCXAaHHU3MOB
B Pa3IMYHbIX WHCTPYMEHTAX MU MPUCHOCOOJICHUSX,
HCIIOIb3YEMbIX B OBITY M TEXHHKE, a TaKKe

B JKMBbBIX OpraHmu3smax

5.2 | 3aKkOH cOXpaHEHUs 2 Kunernueckas M mnoreHLManbHas SHeEp- | PemeHne KavyeCTBEHHBIX M PACUYETHBIX 3aaad
MEXaHUYECKOU IHEPTUH rusi. 3aKOH COXPaHEHHS MEXaHWYECKOM | BBICOKOTO, OJMMIIMAJHOTO YPOBHEH CIIOKHOCTH
SHEPIUU Ha IIPUMEHEHUE 3aKOHA COXPAaHEHHUS MEXaHU-
YEeCKOW SHEPTUU
Hroro no pazneny 4
OBLIEE KOJIMYECTBO 34

YACOB I10 IPOI'PAMME
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8 KJIACC

HauMeHoBaHue
Ne Konau4ectBo ®opma padoThI/XapaKTepUCTHKA
pa3eyioB M TeEM OcHoBHOe coaepkaHue
n/m 4acoB JeSITeJIbHOCTH 00y4A0IIUXCSH
YyueOHOTO mpeaMeTra
Pasnen 1. TenmyioBbIe sIBJIEHUSA
1.1 | Crpoenue u cBOICTBa 3 Monenu TBEpIOTO, )KUIKOr0 U razoo0pasHoro | [IpoBenenne KcnepuMeHTA:
BeIIeCTBa COCTOSTHUH BEIECTBA. AmIoTponHele | e BeIipaluBaHHe KPHCTAUIOB MOBAPEHHON COJHU
Moau(dUKauu yrieposaa. WJIA MEJTHOTO KyIopoca.
HOBerHOCTHoe HATSKECHUE, CMavyUBaHUE, HPOBeIleHPIe n o0bsicCHeHHe ONbITOB,
KamuJUISIPHBIC SBJICHUS. JACMOHCTPUPYHOIIUX ITOBECPXHOCTHOC HATAKCHUEC,
KO3(1)(1)I/ILII/ICHT MOBEPXHOCTHOI'O HATSIKCHUSA KalTWJIJIAPHBIC ABJICHUS U ABJICHHUA CMaYWBaHUS.
JlabopaTopHas padGora o U3MEPEHUIO
KO3 (HIMeHTa TOBEPXHOCTHOTO HATSYKCHHUS.
PelieHne KaveCTBEHHBIX 33724 U BbINOJHEHHE
KOHTEKCTHBIX 3aJaHuii
1.2 | TemioBoe paBHOBECHE 4 VY nenbHas TEIIOEMKOCTD BeulecTBa. | [IpoBenenne 3KcnepuMeHTa:
TennooOMeH U TemnoBoe paBHOBecue. 3akoH | e McciemoBaHue npotecca TeriooOMeHa
Hrrorona—PuxmMana. YpaBHeHUE TEIIOBOTO MPYU CMENIMBAHUU XOJIOAHOU U rOpAYENA BOBI.
OamaHca Pemienne kayeCcTBEHHBIX U pacUYeTHbIX 3aaay
BBICOKOTO, OJMMIIMAQJHOTO YPOBHEH CIOKHOCTH
Ha YypaBHEHHE TEIUIOBOrO OalaHca W 3aKOH
Hrrorona—Puxmana
1.3 | ®a3oBbic HEpex0Ibl 4 [Tpoueccol MpeBpaIeHust BeniecTtBa | [IpoBeneHne 3KcrepUMeHTA:

W3 OJIHOTO arperaTHOTO COCTOSTHHS B APYTroe
(nmnaBneHwe M KpucTtayum3auus (OTBepiAe-
BaHHWE), UcnapeHne (KUTNeHne) U KOHJICHCca-
s,

cyOnmmmanuss W JIecyOiauMarius).

H3menenue BHYTpPEHHEN SHEPIrUu

npu ¢$a3oBbix mnepexonax. ['paduueckoe

e VccrnenoBanue (ha3oBBIX MEPEXOJIOB.

3aganusi Ha OOBSICHEHHE TIPOIIECCOB, CBI3aHHBIX
C IIEpEXOJIOM BEIIECTBa M3 OOHOIO arperaTHOro
COCTOSIHMS B JIpyTOE.

Pemenne PacYeTHBIX

3agav BBICOKOI'O,

OJIMMITNaAHOT O ypOBHeﬁ CJIOKHOCTH
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NpEICTaBICHHE MPOIECCOB HarpeBaHus /
OXJIaX/IEHHsI BEIlleCTBa

14

TerutoBele ABUTATENN 3

[Ipuniuner paboThl TEIJIOBBIX JBUTATEICH.
KII[{ TtemmoBoro gBurareis. 1eINIOBEIC
JBUTATEIN W 3aIIATa OKPYKAIOMIEH Cpemsbl.

TennoBbie IIOTEPHU B TCINIOCETAX

I'pynnoBbie NPoOeKTHI 10 TEMaM:

IPOTHO3UPOBAHUEC ISKOJOTHYCCKUX HOCJ’IG,Z[CTBI/Iﬁ

WCIOJIb30BAHMS  JBUTATENell  BHYTPEHHETO
cropaHwus,

MIPOTHO3UPOBAHUC OSKOJIOTUYCCKHUX HOCJ'I@I[CTBI/II\/’I

M CIIOJIb30BaHMS TEIJIOBBIX u TUJpO-
3JEKTPOCTaHIUH.
Pemenue pPacYeTHBIX 3aaa4 BBICOKOTO

Y OJINMIIMATHOTO YPOBHEH CIIOKHOCTH Ha IPUMEHEHHE
3aKOHa COXpAaHCHHs U IIpeBpallleHus DJHEPIUHU
B MEXaHUYECKHUX U TEIUIOBBIX IIPOLIECCAX

Hroro no pazneny 14

Pa3jen 2. DiiekTpUYeCKHE 1 MATHUTHBIE AIBJIE

HHUSA

2.1 | 3apsoKkeHHBIE Tena 2 Onextpusauuss  Teil.  3akoH  Kynona. | IlpoBeaeHue 3KcnmepuMeHTA:
U UX B3aUMOJIeHCTBHE DneKTpuuecKoe nose e DJIeKTpHU3alMs U 00bSICHEHNE dJIEKTPU3ALUH TET,
B33HMOII€I7ICTBI/IC 3apsAKCHHBIX TCII.
Pemienne KauyecTBeHHBIX 3aa4  IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa Ha 3JIEKTPU3ALUIO
TPEHUEM
2.2 | Coenunenus 3 IlocnenoBarensHOE " napanensHoe | [IpoBeaeHue 3xcnepuMeHTAa:
MPOBO/IHUKOB COE€IMHEHHUE IIPOBOHUKOB e [IpoBepka mpaBuia CIOXKEHUs HaNpPSKEHUU

NpU TOCIHENOBATEIIBHOM COEOWHEHWUH JBYX

PE3UCTOPOB, InpaBujia A1 CHJIBI TOKa

IpHU napajji€abHOM COCIUHCHUU PE3UCTOPOB.
Pemienue PaC4Y€THBIX

3aaa4 BBICOKOTO,

OJIMMIIMAIHOI'O ypOBHeﬁ CJIOKHOCTH Ha CMCIIaH-

HBIC COCAMHCHHA ITPOBOJHHNKOB
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2.3 | 3akon Oma 4 OJIC B nenu nocTositHHOro Toka. 3akoH Oma | [IpoBeneHue IKcepUMEHTA:
JUTSI TIOJTHOM LIeTTH uis - nojgHoM  uend. Pacuer mpocThiX | e Ompenenenne DJIC M BHYTPEHHETO  COIpPO-
AJIEKTPUYECKUX LIeTIeH THUBJIEHUS UCTOYHHUKA TOKA.
e [IpoBepka BbITIONHEHUS 3aKoHa OMa J1sl TOJTHOU
LIETIH.
Pemienue pacdeTHBIX 3324 C MCIOJIB30BAHHEM
3akoHa OMa J1J1s1 OJIHOM Lienu
2.4 | Pabora 3 Onextpuueckue 1enu U norpedutenu | [IpoBeneHne IKcmepuMeHTa:
SJIEKTPUYCCKOTO TOKa 3JIEKTPUYECKOU SHEPTUH B OBITY e Onpenenenue KIIJ narpeBatess.
Pemrenne kauecTBeHHBIX 3aJa4 Ha OOBSICHEHHE
yCTpOHCTBA M MNpPUHLUIA JIEUCTBUS JTOMAIIHUX
AJIEKTPOHArpEBaTEIbHBIX MPHUOOPOB.
Pemenne pacyeTHbIX KOMOMHUPOBAHHBIX 32124
BBICOKOTO, OJIMMIIMAJHOTO YPOBHEH CIIOKHOCTH
Ha KIIJI narpeBarens
2.5 | MarHuTHbIE SBICHHUS 4 JlelicTBME MarHUTHOTO NOJsA Ha NpoBOAHMK | [IpoBeneHne IKCIEPUMEHTA:
¢ Tokom. Cuna Amrepa u onpezeneHue ee | e MccenenoBanue AEHCTBUS MarHUTHOTO — IOJIS
HarpaBJIeHUs. DJIEKTPOABUTATENb MOCTOSH- Ha MPOBOJIHUK C TOKOM.
HOI'0 TOKa. NuauBuayanbHble NMPOEKThI: IPUMEHEHUE CUIIbI
Cuna Jlopenua u omnpeneneHue ee Hampas- | Ammepa W cuibl  JlopeHIIa B TEXHHYECKHX
JICHUAL. yCKOpI/ITeJII/I 3apSHKCHHBIX YaCTHUIL yCTpOﬁCTBaX
2.6 | DaeKTpoMarHuTHas 4 OnextporeHeparop. CrocoObl nosyyenus | I'pynmoBble MPOEKTHI MO TEMaM:
VHTyKITHSI AIIEKTPUIECKOU SHEPTUH — 3JIEKTPOCTAHIIMM Ha BO300HOBJISEMBIX MCTOY-
HHUKaX YHEPTHUU;
— DKOJIOTUYECKUE TIPOOJIEMBbI DHEPTETUKH;
— TOTUITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIN
Hroro no pazneny 20
OBUIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME
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9 KJIACC

Ne
n/n

HaumeHnoBanmue
pa3/iesioB U TeM
yueOHOTO mpeaMeTa

KoanuectBoO
JacoB

OcHoBHOE colep:kaHue

®opma padoThl/XapaKTepUCTHKA
eI TeJIbHOCTH 00Yy4a0IHUXCS

Pasgen 1. Mexanuueckue sBJICHHSA

OpoIIeHHOTO
MOJT YTJIOM K TOPU30HTY

1.1 | CrocoObl oncanus 3 I'padmueckas wHTepnperamus yckopeHus, | Pemmenue  rpaduyeckux 3aaa4  BBICOKOTO,
MEXaHHYECKOT0 CKOPOCTH, MPOHIECHHOTO IyTH U NepeMe- | OJIMMINAIHOTO YPOBHEH CIIOKHOCTH Ha pPaBHO-
JOBUXCHUS. IIeHUusA JJISL HpHMOHHHCP’IHOFO paBHO- | YCKOPCHHOC ABUXXCHUEC
PaBHOYyCKOpEeHHOE YCKOPEHHOTO JIBUKEHUS.

NpsIMOJIMHEHHOE Ormpenenenre MPONUIEHHOTO MYTH U YCKO-

JBYDKEHHE peHuss JIBIKEHMsI Teila 1o TIpaduky
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JBUKEHUS Tena
OT BpEMEHU

1.2 | JIswxkeHue Tena 4 Junamuka u KHHEMaTHKa Tena, | [IpoBeaenne IKkcniepuMeHTa:

10 HAKJIOHHOM JABMIXXYIICTOCA BBCPX U BHHU3 11O HaKJIOHHOU L] OHpGIIeJ'ICHI/IC YCKOpEHUA TCjla IMpU pPaBHO-
TUIOCKOCTH TUIOCKOCTH YCKOPEHHOM  JBIDKCHMH 10  HAaKJIOHHOM
TUIOCKOCTH.
e lccrnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH
MPU PAaBHOYCKOPCHHOM JIBMKCHUU 03 Hadalib-
HOM CKOPOCTH.
PemieHne  Ka4YeCTBEHHBIX W PaCyYeTHBIX
3a71a4 BBICOKOTO U OJUMITMATHOTO YPOBHEH CIIOXK-
HOCTHU HA IBUXKXCHUEC 110 HaKJIIOHHOM IIJIOCKOCTH
1.3 | ABmwxeHue Tena, 3 JlunamMuKka ¥ KHHEMaTHKa Tena, OpomeHHoro | IIpoBeaeHne KCmepUMEHTA:

MOJ| YTJIOM K TOPU30HTY

o I/ICCJIG,Z[OBH.HI/IC JABHWKCHHUA TCJIa, 6pOIlIeHHOl"O
noa yrijioM K ropu3oHTy.
3agavd

Peinenue BBICOKOTO,

OJIMMITHAIHOI'O ypOBHGfI CJIO’KHOCTH

pac4eTHbIX
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JBmxeHue 2
10 OKPY>KHOCTH

JluneliHass CKOpOCTb, YIJIOBasi CKOPOCTb,

nepuo u 4acToTa obOpateHus
IIPH PaBHOMEPHOM IBHIKCHHUH IO OKPYXK-
HOoCcTH. LleHTpocTpeMuUuTeIbHOE YCKOpPEHUE.

[lonsiTHe O TaHreHUUAIbHOM YCKOPEHUH

IIpoBenenne 3KCNEpPUMEHTA:

e lI3mepeHnue nepruoja U 4acTOTH OOpaIeHHs Tena
10 OKPY>KHOCTH.

Penienne xayeCTBEHHBIX M PacC4Ye€THBIX 3aJ1a4

1.6 | 3axon bepnynnu 5

IToawemHuas cuiia Kpbliia caMoJieTa

IIpoBenenune 3KcNepUMEHTA:

e OnBITH, NIEMOHCTPUPYIOIINE JCHCTBUE 3aKOHA
bepnymiu, u ux oObpscHeHHeE.

I'pynnoBble NMPoOEKTHI 1O TEMaM:

— UCTOpUS Pa3BUTHS OTCYECTBEHHOW T'pakaaH-

CKOH1 aBHalINM,
—  Cy/la Ha MMOJIBOJHBIX KPBUIbAX;
— AQHTHKPBUIO Ha CKOPOCTHBIX aBTOMOOMIISIX

1.7 [3akoHBI COXpaHEHUS 3

duznka kocmoca.

CTOJIKHOBEHMUS.
3akoH
SHEPTHH.

Yupyrue
3aKkoH
COXpaHEeHUsI

U Heymnpyrue
COXpaHEHUsS  MMITYJIbCA.
MEXaHHYECKOU

KoHcepBaTuBHbIE Ob6ocHOBanue

NpUMCHHUMOCTHU 3aKOHOB COXPAaHCHUA

CHIJIBI.

IIpoBenenne 3KcrepuMeHTAa:

e lI3MepeHre  KUHETUYECKOW  DHEPruu  Tena
[0 JUTMHE TOPMO3HOTO MYTH.

Pemenne 3agad

OJIMMIUATHOTO ypOBHEH ciokHocTh Camapa

KOCMHYCCKasd.

PACIYCTHBIX BBICOKOTO,

My3el-KoMILIEKC

« Pakeray
https://www.culture.ru/institutes/11192/muzeino-
vystavochnyi-centr-samara-kosmicheskaya

Hroro no pazneny 20

Paznen 2. Mexannyeckue KoJie0OAaHUSA U BOJHBI
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2.1 | MexaHHYeCKHAE BOJIHBI

Uroro no pazneny

CelicMHUYeCKHE BOJIHEL.

3ByK, UHQPA3BYK U yIBTPa3ByK

IIpoBenenune ucciaea0BaHUIM.

e AHaJu3 JAHHBIX O PETUCTPALUU 3EMIIETPSCEHUMN
Y B3PBIBOB C IIOMOILBIO CEICMUUYECKHUX BOJIH.

e DKCIICPUMCHTAIBHOE  ONpEACICHHE  TPAHUI]

YacCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJIEOaHHI.
I'pynmoBble MpPoOeKTHI 10 TEMaM:

HCIIOJIb30BaHME 3BYKa (yJIbTpa3ByKa) B TEXHU-
Ke (9XOJIOKaIHs, yAbTPa3BYK B METUIIMHE U JIP.);
3BYKH B IIPUPOJIE
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Pa3znen 3. DiekTpoMarHuTHoe

moJje U 3JCKTPOMArHUTHBIC BOJIHbI

3.1 | lkaina 3 [TomyyeHne  3IE€KTPOMArHUTHBIX BOJIH | I'pynmoBbie MPOEKTHI N0 TEMaM:
AIIEKTPOMArHUTHBIX Pa3HBIX YaCTOT — TPOSIBICHUS DJIEKTPOMArHUTHOTO  HW3IIy4YEHUS
BOJIH B IIPUPOJE;
— TPUMEHEHHE DJIEKTPOMArHUTHOTO W3Iy4YeHUs
B TEXHUKE
Uroro no pazgeny 3
Paznen 4. CBeToBble IBJIEHUS
4.1 | Jlunazel 4 @opmyna ToHkoW sauH3bL. Iloctpoenue | [lpoBeneHHe IKCIEpUMeEHTA:
n3o0paxeHuil, cGOpPMHUPOBAHHBIX TOHKOH | e OmnpeaencHue ¢doxycHOrO paccTosHUA
JINH30H1 Y ONITUYECKON CHJIBI COOMpPAIOIIEH JIMH3HI.
JKCHepUMEeHTATIbHOEe HCCIe0BAHNEe 3aBUCUMOC-
TH CBOWMCTB H300pakeHMH B TOHKOM JIHMH3e
OT PAacCTOSTHUS MEXKIY JIMH30M U UCTOYHUKOM CBETa.
JKCHepUMEeHTATIbHOEe HCCJIelOBaHue H3MEHEHUs
ONTHUYECKOM CUJIbI IPH CIOKEHUU TOHKHUX JIMH3.
Pemenue 3agay  BBICOKOTO,  OJUMITHAIHOTO
YPOBHEH CIIO)KHOCTH Ha TOCTPOCHHE B JIMH3aX
1 GOpMYITy TOHKOM JTMH3BI
4.2 | Paznoxxenue 6e1oro 2 Koaddunuentel orpaxkenus, norioineHus, | liposeaenune " 00BsICHEHHE ONbITOB
CBETa B CIIEKTP MpONyCKaHUs  Jydedl  pa3HOro  IBETa | MO0 BOCHPHUITHIO IIBETa TMPEIAMETOB TIPU HX
Ha pa3HbIX BEUIECTBAX HaOJIOEHNH Yepe3 IBETOBbIC (QHIBTPHI (IIBETHHIC
OYKH).
Pemienne kavyecTBEHHBIX 3a1a4
4.3 | BonHOBBIE CBOMCTBA 1 Hnrtepdepennus u audpakuus 3ByKoBbIX | IIpoBemenme IKCIiepHMeEHTA:
CBCTa BonH.  UWuTeppepenums w  mubppaxuus | e HabmromeHue SIBJICHUM nHTepPepeHunn
CBETOBBIX BOJIH u qudpakaum cBeta
Hroro no pazneny 7
OBLIEE KOJIMYECTBO 34
YACOB I10 IPOI'PAMME
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Metoauyeckoe obecrniedeHre NPorpaMmMal. JJIEKTPOHHbIE 00pa3oBaTe/IbHbIE
pecypchl.
1. bubnuoreka nudposoro odbpazoparenbHoro konreHta I'IC «Mos mkosay
2. Enunas xomnexnus LIOP. TIpenmernas komnekmus «Duzukay
http://schoolcollection.edu.ru/collection
3. Meronuueckas ciyx6a. UznarenscrBo «bBMHOM. JIaGopaTopust 3HaHUIDY
http://metodist.lbz.ru/
4. Pa3BuBarolue 3J€KTPOHHBIE UTPbI «Y MHUKH — U3y4YaeM ILUIAHETY» [ DJIEKTPOHHBIN
pecypc]. —: http:// www.russobit-m.ru//
5. denepanbHOE TOCYAapPCTBEHHOE OFO/KETHOE Hay4dHOE yupeskaeHue «DeaepanbHbIil
HHCTHUTYT Mefarorndeckux uamepenuiny (PI'BHY «®UIINy) http://fipi.ru/oge-i-gve-
9/demoversii-specifikacii-kodifikatory.
6. « Petry OI'D» https://rus-oge.sdamgia.ru
7.3anumarensHas gusuka. [lepensman S.1. — M. : Hayka, 1972.
8. [Topran ecrecTBeHHbIX Hayk: Pusuka http://www.e-science.ru/physics
9. dusuka B anumanusx http://physics.nad.ru
10. Knaccuas ¢usuka! class-fizika@narod.ru
11. T'ocynapcTBEeHHBIM My3€il HCTOPUH KOCMOHABTHUKHU.

https://gmik.ru/
MarepuanbHO- TeXHHYECKOe OCHAIIIEHUE .

O6opynoBanne kabuHera « Pusuka». Ludposas naboparopus  Pu3NYECKOro
JKCIIEPUMEHTA Releon  menTpa ecTeCTBEHHO-HAyYHOH W TEXHOJOTMYECKOM
HanpaBjieHHOCTEeW « Touka pocTta», KOMIUIEKT Marpémka Z u « ManuHa», «YMHBIA
nom», nadboparopust I'A.
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