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PABOYASA ITPOTPAMMA
KYPCA BHEYPOUHOM JEATEJBbHOCTHU

«Tpyanbie Bompocsbl GU3NKH»
7-9 kaaccebl



Pabouast mporpamma Kypca BHEYPOUHOM NeATeNbHOCTH «TpyaHbie BOMPOCHI
busuku. 7-9 xmacce» (manee — Ilporpamma) BKITIOUAET MOSICHUTEIBHYIO 3aIHCKY,
colepkaHre OOy4eHHUs, IUIAHUPYEMbIE pE3yJlbTaThl OCBOEHUS MPOTPAMMBI,

TCMATHYCCKOC IINTAHUPOBAHHC.

INOACHUTEJIBHASA 3AIIMCKA

OO01as xapaKTepuCTHKA Kypca

Pabouas mporpamma Kypca BHEYPOUHOU JAeSITeNbHOCTH «TpyaHBIE BOIPOCHI
¢u3ukn» pa3paboTaHa B COOTBETCTBHUM € TpeOOBaHUSAMH  (heepasbHOro
roCyJIapCTBEHHOI'O0 00pa30BaTENIbHOIO CTaHAAPTa OCHOBHOIO OOIIETr0 0oOpa3oBaHUs
(®I'OC OOO) u HampaBieHa Ha OpraHU3alUi0 OOYYEeHHS (PU3UKE, BBIXOJSIIETO
3a pamku (QenepanbHO pabouelt mporpamMmbl 1o (U3UKE OCHOBHOTO OOIIETro
obpazoBanusa (OPII OOO) 06a30BOro ypoBHS, C Yy4€TOM HCIOJIH30BAHUS BHUJIOB
NESATETLHOCTH 00YYaIOIIUXCsl, OTIIMYHBIX OT YPOUHBIX.

[Tpu pa3zpabotke [IporpaMMbl yYUTHIBAIUCH CIEAYIOLINE TOKYMEHTHI:

— pacnopspxerne [IpaBurenncTBa Poccuiickoit @enepanuu ot 19 HosiOpst 2024 T.
Neo 3333-p «O0 yTBEepXJICHHH KOMIUIEKCHOTO IIJIJaHA MEPOIPHUATHH IO MOBBIIICHUIO
KauecTBa MAaTeMaTHYeCKOr0 M €CTECTBEHHO-HAYYHOro oOpa3oBaHHsS Ha MEepUoa
1o 2030 rogax;

— nucbMOo MuHHCTEpCTBA NpocBemeHuss Poccuiickoin denepanuu OoT 5 U0
2022 1. Ne TB-1290/03 «O wHampaBiACHUM METOJUYCCKUX PEKOMCHIAIINI
[0 OpraHU3allMi BHEYPOYHOU MAESITEIIbHOCTH B paMKax pean3aliid OOHOBIIEHHBIX
deneparbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIHLHOTO OOIIETO

¥ OCHOBHOTI'O 00IIIEro 00pa3oBaHusl.

AKTYaJIbHOCTB Kypca

B ycrnoBusx peanmuzali  CTpaTErMYecKod 3aJayd IO  JIOCTHIKEHUIO
TEXHOJIOTMUECKOI0 CYBEpEHUTETA CTPAHBI epes] PU3NYECKUM 00pa30BaHUEM B YHCIIE
IJIaBHBIX IOCTABJICHBI CIEAYIOUIME IIeNM: MOJIrOTOBKAa OOydaloluxcs B Mpoliecce
oOyueHnus usuke K BIOOpY npodeccuit, CBA3aHHBIX C PA3BUTHEM €CTECTBEHHBIX HAYK
U TEXHOJIOTWH; pa3BUTHE TBOPUECKMX M HCCIEIOBATEIbCKUX CIIOCOOHOCTEH
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oOyuvaronuxcs. BaXHbIM KOJIMYECTBEHHBIM I[10KA3aTEJEeM TOBBIIIEHUS HHTEpeca
K (u3nke SBISETCS POCT KOJIMWYECTBA BBIMYCKHUKOB, BBIOMpAIOMINX (PHU3UKY
Ha rOCyJapCTBEHHOW UTOTOBOW aTTECTAIUU.

OcBoenue [IporpaMMebl criocOOCTBYET MOBBINICHUIO MOTUBALIMU O00YUYaIOIIUXCS
K M3Y4YEHUIO (DM3UKHU, MO3BOJISIET UM Ha MPAKTHKE MO3HAKOMUTHCA C (PU3NYECKUMHU
SBJICHUSIMHU, JKCHEPUMEHTAIBHO HU3YYUTh (U3HMUYECKHE 3aKOHOMEPHOCTH, Pa3BHUTh
UMEIOIINECS] M TPUOOPECTH HOBBIE MPAKTUYECKUE YMEHUS U HABBIKM B 0O0JAacCTH
IUTAHUPOBAHMS, TTOATOTOBKH, MPOBEACHUA, aHAIN3a U WHTEPIPETANA (PU3UIECKOTO
HKCIEPUMEHTA, HAYUYUTbCS NPUMEHATh TEOPETUUYECKUE 3HAHUS IJI1 OOBSICHEHUS
¢u3nyecKux SBJICHUM M MPOIECCOB, HE TOJIBKO ISl PELIEHHUS PAcUeTHBIX 3ajad
BBICOKOTO M OJIMMITMAIHOTO YPOBHEW CIIOKHOCTH, HO M B CUTYalMSIX JKU3HEHHOIO
xapakrtepa. [Ipegycmorpennsie [Iporpammoit BUIbI A€SITENBHOCTH (MHAUBUyaIbHAS
Y TpyNIoBas IMPOEKTHAs W HCCIEAOBATENbCKas MAESATENbHOCTh) CIOCOOCTBYIOT
Pa3BUTHIO IIO3HABATENIBHBIX, PETYISATUBHBIX W KOMMYHHUKAaTUBHBIX YMEHUHI
oOyuaromuxcs. llporpamMmma cOOTBETCTBYeT ujee MNPUKIAJAHON HaIlpaBI€HHOCTH,
KOTOpasi, B YHUCIIE€ JPYTruX HUIAEH, MOJIO)KEHa B OCHOBY Kypca (M3HKH, U3Yy4aeMOTO
Ha YpOBHE OCHOBHOTO 00I11eT0 00pa30BaHUs.

Kypc MoxeT ObITh BOCTpeOOBaH OOyYarOUIUMUCS, KOTOPbIE MMEIT HHTEpPEC
K M3Yy4YEHUIO (U3MKH, TOTOBATCS K YYacTUIO B OJUMIIMAAAX LIKOJIBHUKOB
1o (pusuKe, MIaHUPYIOT YIIyOJeHHOE U3ydyeHne (PU3UKHU Ha YPOBHE CPETHETO OOILIEro

oOpa3oBaHUs.

ean ¥ 3aqa4u Kypca

Peanuszanusa BHEYpPOUYHOM JEATENBHOCTH SBIIETCS HEOTHEMIIEMOU YaCThIO
oOpa3oBaTeapLHOIO Mpoliecca, oOecrneunBas B TOM  YHCJIE€  BO3MOXKHOCTH
dbopmupoBaHus 00pa30BATENBHBIX MPOTPAMM PA3TUYHOTO YPOBHS CIIOKHOCTU
¥ HAMpaBJIICHHOCTH C y4e€TOM 0O0pa30BaTElbHBIX MOTPEOHOCTENH M CIOCOOHOCTEH
00y4Jaromuxcsi, BKJIIOYasi 0JIapEHHBIX JCTEH.

Hean I[Iporpammbr  —  o0ecmeyuTh  WHAWBUAYabHBIE  TOTPEOHOCTH

oOyyarolmuxcsi B HW3YYeHHH (HU3UKHA, B YCIOBHUSIX, KOrjJa Yy4yeOHBIH IUIaH



o0pa3oBaTeNbHON OpraHu3aluy MpeAyCMaTpUBAET HM3ydYeHHE Y4eOHOro IMpeamera
«Du3uKa» TOJIbKO Ha 6230BOM YpPOBHE.

[Iporpamma pa3spaboTtaHa ¢ y4eTOM peKOMEHIaui ¢eaepanbHO paboueit
MporpaMMbl BOCTIMTaHUsA. B 4acTHOCTH, OHA YYUTHIBAECT MCUXOJIOTO-NE€IarOTMUYECKUE
0COOCHHOCTH COOTBETCTBYIOIIEH BO3pACTHOU KaTeropuu odydarommxcs. [Iporpamma
CIIOCOOCTBYET JIOCTH)KEHHIO JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS OO0pa30oBaTEIbHON
nporpammsl 1o ¢usnke B coorBeTcTBUU ¢ DI'OC OOO 1 COOTBETCTBYET CIETYIONIUM
OCHOBHBIM HaITPaBJICHUSIM BOCIIMUTAHUSL:

1) mMaTpOTHYECKOE BOCIHMTAHHUE: IIEHHOCTHOE OTHOIICHHE K JTOCTHKCHUSIM
POCCUNCKHUX YUEHBIX-(PU3UKOB;

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

3) ICHHOCTH HAYYHOTO MTO3HAHUS: OCO3HAHUE IIEHHOCTH (DU3MYECKON HAYKU KaK
MOITHOTO UHCTPYMEHTA MO3HAHHS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BaKHEUILIEH
COCTaBISIIONIEH KYJbTYphl; OPUEHTALIMS B ESITEIBHOCTH HAa COBPEMEHHYIO CUCTEMY
HAyYHBIX TPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS TPHUPOJIbL;
pa3BUTHE HAy4yHOW  JIOOO03HATENBHOCTH, HHTEpeca K  HCCIEAOBaTENIbCKOM
NeSATEeIbHOCTH;

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

5) 5KOJIOTHYECKOE BOCIHUTAHHE: OPHUCHTAIlUS HA NPUMEHEHHE (DU3HUSCKUX
3HAHWM JIJIS1 PEIICHUS 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH CPEIbl.

N3yueHne Kypca HarpapjieHO Ha (GOPMUPOBAHUE Y OOYUAFOIINXCSI:

— cucTeMbl (DU3MYECKUX 3HAHMM KaK CHUCTEMOOOPa3yIOIEro KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, KaK OCHOBBI IS TTOHUMaHHS (HU3UIECKOM
CTOPOHBI SIBIICHUI OKPYKAIOIIEr0 MUPA;

— MHTEepeca Ha MpPOJODKEHHE OOYy4YeHHMs Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHUs.

B pamkax perienust OCHOBHBIX 3a7a4u [IporpamMmbl 1OKHO OBITH 0OECTIEYEHO:



— mpuoOlIeHue  Oo0ydyalmuxcs K  CaMOCTOSTENbHOM  MO3HaBaTEIbHOU
Y UCCJIeI0BATEIbCKON AEATENBHOCTH, K HAYYHBIM METOAaM MO3HAHUS;

— (dopmupoBaHHe y OOYyYarONIUXCS MOTHUBAIIMM W Pa3BUTHE CIIOCOOHOCTEH
K U3YUYCHHIO (PU3UKU;

— (dopmupoBaHue y 00y4aronIuxcsi YMEHUN OOBSCHATh U OIIEHUBATDH SBJICHMUS
OKPY>KaI0ILero MUPa, CIOJIb3YS 3HAHUS U OTIBIT, ITOJIyYeHHbIE IPU H3y4YeHUH (PU3UKH,
OPUMEHATh WX TPU pPEUICHUU Npo0ieM B TOBCEAHEBHOM JXM3HU W TPYIOBOM
JIESITEIIbHOCTH,

— OCO3HaHUE OOyYaroUUMHUCA 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 o0si3aTeNbHOTO OOYYEHHS YTBEPXKICHBI JBAa YPOBHS
OCBOCHMsI paboyux mporpaMMm Mo (Qu3uke: 0a30BbIM U YIIIyOJICHHBIA, 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
oOy4deHus PU3HKe.

Temarnueckoe MIaHUPOBAaHKE B MPOTPAMME Kypca BHEYPOUHOH JESITETbHOCTH
«TpymaHbie BOIPOCH (PU3UKM» COCTABICHO TaK, YTO PACIPEICICHNE COIepPIKaTeIbHBIX
pa3aesioB B HEM CHHXPOHHM3UPOBAHO C 00s3aTeIHHON MPOTrpaMMoii 0a30BOTO YPOBHSI.
Peanuzanus conepskanus npeaiaraetcs 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, NpeajaracMbIX AJIA pCIICHUA.



Pabouas mporpamma Kypca BHEYPOUHOW J€ATENbHOCTU «TpyaHbIE BOIPOCH
¢u3MKN» npegHazHaueHa s peanu3anuu B 7-9 kiaccax. PopMbl JESATENBHOCTH
oOyJaromuxcs MpeIyCMaTpUBAIOT AKTUBHOCTh M CAMOCTOATEIBHOCTh, COYETAIOT
WHIMBUIYAIBHYIO U TPYNNOBYIO (OpMBI pabOTHI, OTIMYAIOTCA OT YPOUHBIX OoJiee
HIMPOKHUM UCIIO0JIb30BAaHUEM IIKOJIBHOT'O (duznyecKoro DKCIIEPUMEHTA,
UCCIIEIOBATENILCKOW M IPOEKTHOW JEATEIIbHOCTH, PEILICHNEM HECTAHIAPTHBIX 3aa4 U JIp.
CTpyKTypHUpOBaHUE TEMAaTHYECKOTO IUIaHHpoBaHus B IIporpamme cOOTBETCTBYET
HOPSAIKY U3YUEHHUS Pa3/IeIoB U TeM (PU3UKH 0a30BOT0 YPOBHSI B OCHOBHOM IIKOJIE, TEM
caMbIM 00€CHeuHnBaeTCsl NMPEEMCTBEHHOCTh YPOYHOW M BHEYPOUHOM NEATEIbHOCTH
Y BO3MOXXHOCTb OCBOEHUS ITPOrpaMMBbI B IPYIIIIAX IEPEMEHHOTO COCTaBA.

Peanuzaums IIporpammel mpenrosnaraeT Co4eTaHUE PAa3jIUYHBIX BHJIOB
NesATeNIbHOCTH o0yvarouuxcs. st rpynnoBoit paboThl IpeyCMOTPEHBI: JUCKYCCHUH;
pabota HajJ npoeKkTaMHu (BBIOOP TEMbI TPOEKTA, INTAHUPOBAHUE padOT, pacipeieieHue
poJiell, B3aMMOOILICHKAa TMpPHU BBIINOJHEHWU TPYINIOBBIX MPOEKTOB); MOHTAX
HKCIEPUMEHTAIbHBIX  YCTAHOBOK;  NpPOBEACHHE  (PU3MUECKUX  H3MEpPEHUI
MO/l PYKOBOACTBOM YUHUTENS; OOCYKIeHUE (PU3NYECKUX SBICHUA M TPOLIECCOB;
000CHOBaHUE MOJIEJICH MPHU pEIICHUU PacUeTHBIX 3a7a4. B mHANBUAYyansHON paboTe
OporpaMMoOil  MpPeIyCMOTPEHbl: 00pabOTKa M  MHTEpIpeTalus pe3yJbTaToB
(U3MYECKUX HU3MEpPEHUM; MOCTPOCHHE YCTHOIO WJIM MHUCBMEHHOTO OOOCHOBAHMS
[P pPEUICHUM KAaYeCTBEHHBIX 3aJa4, 3alUCh CUCTEMbl YPaBHEHUN W BBIIIOJIHEHHE
MaT€MaTUYeCKUX pacyeToB NPU PEIICHWH 337a4; IOHWCK, HWHTEpIpeTalus,
npeoOpa3zoBaHue U NPUMEHEHUE MH(OpPMAIMU €CTECTBEHHO-HAYYHOT'O COJIEpKaHUSI.
Takue BuAbI 1€ATEILHOCTH TOMOTAIOT Pa3BUBATh y 00YUYaIOIIUXCs, C OJJHOW CTOPOHBI,
HABBIKM BOCHPHUATHS HOBOW MH(pOpPMALMM TPU PaA3IUYHBIX CIOCOo0ax ee Mojayw,
a ¢ Jpyrol — aKTUBHOCTb, CAMOCTOSITEJIBHOCTh M TBOPUYECKOE Hayayno. 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 paccumtana Ha 102 yaca B TeueHHE TpeX JIET OOy4YEHHUS
B 7-9 Kiaccax npu NpoBECHUHN 3aHATUN OJIMH pa3 B HEJENIO 1Mo 1 akaJeMuYecKkoMy
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,
OCYILIECTBIISIOUMHU 00pa30BaATEIbHYIO JEATEIbHOCTb.
[Tpu peanuzanuu [IporpamMmsl 3aja4a yauTesnsi COCTOUMT B TOM, YTOOBI CO3/1aTh
JUTsl 00y4YaroIIMXCs HEOOXOAUMbBIEC YCIOBHSI JIJIsi TPUOOPETEHUSI U Pa3BUTUSL YMEHUH,
CBSI3aHHBIX C ITPOBEJICHUEM IKCIIEPUMEHTOB. JlJI1 perieHus: 3Toi 3aa4u He0OX0IUMMO
HaJIM4Me B KaOuWHeTe (UMKU CTAHJIAPTHOTO OOOPYAOBAHUS, KOMILUIEKTYIOIIUX
U pacXOJIHbIX MaTE€PHAJIOB, TPEOYIOIIMXCS ISl TPOBEACHUS dKcnepumenTa. [lepeuenn
npejiaraéMbeix  padotr choOpMUPOBAH TaKUM OOpa3oM, 4YTO TMOJTOTOBKA K UX
IPOBEJCHUIO HE JOJKHA BBI3BIBATh CYIIECTBEHHBIX 3aTPY/IHEHUIN — BCE HEOOXOIUMOE
s peanuzanu [IporpaMmbl, Kak mpaBUiio, TUOO0 HAXOAUTCSA B KaOuHeTe (U3UKH,
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
MEPCOHAJIbHBIE KOMITBIOTEPBl C  YCTAHOBJIEHHBIMU O(UCHBIMU IIporpaMMaMu
U 10CTYINOM K ceTu MIHTepHET (Kak MUHUMYM OJWH KOMITBIOTEP JJIsl KAXKOU TPYIIIIbI).
[To ycMOTpeHUIO YYHUTENsI HEKOTOPBIE 3aHSITHS MOTYT OBITh HCKIFOYCHBI
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 TEXHUYECKOH HaIpaBJICHHOCTH.



COJEPKXAHUE OBYYEHMUA

7 KIIACC

Pasznen 1. ®u3uka u ee poJib B NO3HAHUM OKPY:KaloUIero Mupa

@u3nKa — OCHOBA Pa3BUTUA TEXHHUKU U TEXHOJIOTH. DU3NUeCKUE BEIUUNHBI
u ux uzMepenue. Kinaccudukaius uzmepurenbHbIx mpuOopoB. IlorpenHocTs npsiMoro
n3MepeHusi. MHTepBaIbHOE MPEACTABICHUE MOTPEIIHOCTH u3MepeHus. [lonsTue
O MOTPEUIHOCTH KOCBEHHOI'O0 M3MEpEeHHs. MeTos rpaHull Juisi OUEHKH MOTPEIIHOCTH
KOCBEHHOTO U3MEPECHUS.

IIposedenue sxcnepumenma:

N3mepenue temmeparypsl Ipu ITOMOILIHN KUAKOCTHOTO TEPMOMETPA U JaTUUKA
TEeMIIEPATypPHI.

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

N3mepenus pa3zMepoB Majibix 00bEKTOB C YKa3aHUEM MOTPEITHOCTH KOCBEHHOTO
V3MEPEHUS.

I’ pynnoewvie npoexkmol IO UICTOPUU PA3BUTHSL KOCMOHABTHKH.

Pa3znen 2. [lepBoHavaibHbIE CBEeJIEHUS O CTPOEHUH BellleCTBA

bpoyHOBckoe JBMKeHHE. ArperaTtHble COCTOsSHUS BeumiectBa. [loHsTHE
0 KPUCTAJUTMYECKUX U aMOP(HBIX TBEPABIX TesIax. AHU30TPOIIHS CBOWCTB.

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

Ipaxmuueckas paboma 1o noctpoeHnto kpuctamwinueckoi pemrerku NacCl

" JpYyTUX BCUICCTB U 00BICHEHHUIO AHU30TPOIINH CBOMCTB.

Paznen 3. /IBu:keHHe ¥ B3auMOAeCTBHE TeJl

Cpenussi ckopocTh. Pa3Hble cIOocoOBI ONMCaHUS JBMOKCHHUS (TaOIMJIHBIM,
rpaduueckuit). I'paduku 3aBHUCHMMOCTEN BETUYMH, OMHUCHIBAIOUIMX PaBHOMEPHOE
npkenue. Cmecu u cruiaBbl. [loBepxHOCTHast W JIMHEWHash IWIOTHOCTh. Cuia

ynpyroctu. Cuiia TpeHUs! CKOJIbKeHHs. PaBHOACCTBYOIIAs CHIL.
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IIposedenue sxcnepumenma:

W3mepeHne cpenHell CKOpOCTM  (OBMXKEHHE MOJEIM  BJIEKTPUYECKOIO
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,
COEIMHEHHBIX MEXKAY CO00M MOCIeI0BaTENLHO WU MAPAJIENbHO.

HccnenoBanue pacTsHKEHUS MPY>KUHBI OT MACChl IOIBEIIMBAEMBIX 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 gaBieHue. BolTankuparonias 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 1 JaTUHUKA).

HaGmronenue nposiBiieHust aTMOC(EPHOTO JaBJICHUS.

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

HccaenoBanre 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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Wzyuenne mnpuHmmna 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 KIIACC

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.

W3menenue BHyTpeHHEN 3Hepruu npu (Ga3zoBbix nepexopax. ['paduueckoe
IIPEICTABIICHNUE MPOLIECCOB HArPEBAHUSA/OXJIAKICHUS BEILIECTBA.

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

IIposedenue sxcnepumenma:

BrIpamuyBanue KpuCcTauioB MOBAPEHHOM COJIM WM MEAHOTO KyIopoca.

OnbIThl, AEMOHCTPUPYIOIIME TMOBEPXHOCTHOE HATSHKEHHE, KaNUJUIIPHBIE
SIBJICHUS U SIBJICHUSI CMAuYUBaHUS.

HccnenoBanue npoliecca Terioo0OMeHa IMpy CMEIIMBAaHUU XOJIOAHON U Topsueit
BOJBL.

HccnenoBanue (ha30BbIX MEPEXOI0B.

I pynnogvie npoexkmoi 110 TEMaM:

[Iporno3upoBaHue 3KOJOTUYECKUX MOCIEICTBUN MCIIOJIb30BAHUSA JIBUTATEIICH
BHYTPEHHETO CTOPAHUSI.

[IporHo3upoBaHue HKOJOTHUECKUX IMOCIEACTBUI HCIOJb30BAHUS TEIUIOBBIX

Y TUAPOIIEKTPOCTAHLIAMN.
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Paznen 7. DiiekTpuyeckne ¥ MATHUTHBIE SIBJICHUSI

Onektpuzanus Ten. 3akoH Kymnona. Onektpuueckoe mnone. IC B uenu
MOCTOSIHHOTO ToKa. 3akoH Oma uisi TOJHOW Uenu. OJNeKTPUYECKUEe Ienu
Y TIOTPEOUTENH SIEKTPUICCKON SHEPTUH B OBITY.

JleficTBue MarHUTHOrO TIOJIsI Ha MNPOBOAHUK ¢ TokoM. Cuna Ammepa
u ompenenieHre ee HampasieHus. Cuna JlopeHlia u onpeneneHue e€e HalpaBlICHHUS.
Y ckopuTenu 3apsyKEHHBIX YaCTHLL.

Dnekrporeneparop. CriocoObl MOIyYeHHSs AJIEKTPUUECKOM SHEPTUH.

IIposedenue sxcnepumenma:

DNeKTpu3alusi ©W  OOBSICHEHHE DJJIEKTpU3alMKh  TeJl, B3aUMOJCHCTBHUE
3apSHKEHHBIX TEIL.

[IpoBepka mpaBuia CIOXKEHHS HANPSOHKEHUM MpU  MOCIET0BATEIbHOM
COCIMHEHUU JBYX PE3UCTOPOB, MpaBWja MJI CHUJIbl TOKA MpPU MNapaJieIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] HCTOYHUKA TOKA.

[IpoBepka BeINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

Omnpenenenune KIIJ[ HarpeBaresns.

HccnenoBanue 1ecTBUS MATHUTHOTO TOJIS1 HA MPOBOIHUK C TOKOM.

HUnousudyanvrvle npoekmol Ha IPUMEHEHUE CWIIBI AMIiepa U cujibl JIopeHiia
B TEXHUUYECKUX YCTPONCTBAX.

I pynnoevie npoexmul IO TEMaM:

DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HUCTOYHUKAX IHEPTUH.

DKOJIOTUYECKHE MPOOIEMbI YHEPTETHKHU.

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. JIMHAMUKA ¥ KHHEMATUKA TeJa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
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JIBrKeHue 1o OKpyKHOCTHU. IIoHATHE O TaHT€HIIMAIbHOM YCKOPEHUH.

3akoH bepnymu. [logbemMHas cuna Kpbljla caMoJIeTa.

Yopyrue u Heynpyrue CTOJIKHOBEHHS. 3aKOH COXPAaHEHUs HUMITYJIbCa. 3aKOH
COXpaHeHUs MexaHudeckol osHeprun. KoHcepBaTuBHble cuiibl. OOOCHOBaHUE
IIPUMEHUMOCTH 3aKOHOB COXPaHEHUS.

IIposedenue sxcnepumenma:

OnpeneneHue  yCKOpPEHHs Tela MPU  PABHOYCKOPEHHOM  JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH HYTH OT BpPEMEHHM IPH 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 0OBSICHEHHE.

N3MmepeHre KNHETUYECKOM SHEPTUH Tella IO IJIMHE TOPMO3HOT'O ITyTH.

I pynnoewvie npoexmul 110 TEMaM:

Hcropus pa3BUTHUS OTEYECTBEHHOM IPakKIAHCKOW 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 PEruCTPaldH 3EMJIETPSICEHHN M B3PBIBOB C IOMOIIBIO
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 IPUPO/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/Ie QJICKTPOMArouTHOI'O U3JIYUCHUA B TCXHHUKC.

Pa3znen 11. CBeroBble siBJIeHUsI

®opmyna ToHKOM nuH3BL. IlocTpoeHne u300pakeHUd, CHOPMHPOBAHHBIX
TOHKON JuH30M. KoappuuueHTsl oTpa)keHus, MOIJIONIEHUS, MPOIYyCKAHUS Jy4den
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 PACCTOSIHHSI MEXY JINH30M U HCTOYHUKOM CBETA.

M3MeHeHus1 ONITHYECKOM CUIIBI IPYU CIIOKEHUU TOHKUX JIMH3.

OnpIThl MO BOCHPHUSTHIO LBETa MPEAMETOB NpPH HMX HAOMIOACHUU Yepes
[IBETOBbIE (DUIIBTPHI (IIBETHBIC OUKH).

HabGnrogenue saBieHnii uHTEpPEpeHIINN U AUPPAKIIH.
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MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUYHOM
AEATEJBHOCTU «TPYAHBIE BOITPOCBHI ®PU3UKN)»

Peanu3zanus mporpamMmsbl Kypca BHEYPOUHOM AeSITENbHOCTH « TpyIHBIE BOITPOCHI
bu3MKN» HampaBlieHa Ha 00OeCleYeHUEe JTOCTHKEHUS OOYJArONTUMUCS JTHYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI B uacty:

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

2) epadicOancko2o U OYXOBHO-HPABCMBEHHO20 — B0CNUMAHUL. TOTOBHOCTb
K aKTUBHOMY YYacTHIO B OOCYXJICHHHM OOIICCTBCHHO 3HAYMMBIX M STHYCCKHX
po0JIeM, CBSA3aHHBIX C MPAKTHYSCKUM IIPUMEHEHHUEM JTOCTH)KCHNUN (DU3HKH,

3) yennocmu nayuno2o no3uanusl; 0CO3HaHNE IIEHHOCTH (PU3MUSCKON HayKH KaK
MOIIHOTO MHCTPYMEHTA MO3HAHUSA MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUN, BaXKHENIIEH
COCTaBJISIIONICH KyJNBTYpbl; pa3BUTHC HAYYHOH JHO0O3HATEIBLHOCTH, HHTEpeca
K MCCIICOBATCIIBCKOM JIeITeIbHOCTH;

4) hopmuposanuss Kyiemypsl 300p06bs U IMOUUOHATLHO20 OIACONOLYYUL:
OCO3HaHME IIEHHOCTH 0€30MmacHOro o0pa3a KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBHUJ OE30IacHOro TOBEACHHS Ha TPaHCIOPTE, Ha JIOpOrax,
C JICKTPUYCCKHUM H TEIJIOBBIM 00OPYJIOBAaHHEM B JIOMAITHUX YCIOBHSIX;

5) mpyoosoco éocnumaniuisi: akTABHOE YYacTHE B PEIIICHUH MPAKTUICCKUX 3a1a4
TEXHOJOTHYECKOH W COIMAILHOW HAMpPaBICHHOCTH, TPEOYIOIMUX B TOM YHCIC
U PU3NYECKUX 3HAHUH; HHTEPEC K MPAKTUICCKOMY H3YUCHHIO MPOQPECCH, CBI3aHHBIX
¢ (pu3HKOI;

6) axonocuueckoeo eocnumanus: OPUEHTAIMS HAa TPUMEHCHHE (PH3UUECKUX
3HaHWW JJIA PEIIeHUs 3aJad B O0JacTH OKPYXKAloMeW cpeipl, IUIAHUPOBAHUS
MOCTYIIKOB M OI[CHKH WX BO3MOXKHBIX IMOCIICACTBUI JIJISl OKPYIKAIOIIEH CPEIbL;

7) aoanmayuu K USMEHIIOWUMCSL YCIOBUIM COYUATLHOU U NPUPOOHOU CPeObl.

HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BBIIIOJIHCHUHA I/ICCJIGI[OBaHI/Iﬁ H IIPOCKTOB
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(¢u3nYEeCKOl HANpPaBIEHHOCTH, OTKPBITOCTh OINBITY M 3HAHUSAM APYTUX; OCO3HAHUE
Ne(UIUTOB COOCTBEHHBIX 3HAHMH U KOMIIETEHTHOCTEH B oOjactu (pU3MKY;
IUTAHUPOBAHUE CBOETO Pa3BUTUS B MPUOOPETEHHWH HOBBIX (PU3UUECKHX 3HAHUU;
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:

— BBIABJISATh M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKU  SBJICHUU
1 MPOILIECCOB;

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

— BBIBJISATH NPHYMHHO-CIICICTBEHHBIE CBSI3M TPH HM3YYCHUU (HU3NUSCKHUX
SBICHUH W TIPOIECCOB, JieJlaTh BBIBOABI C HCMOJB30BAHUEM JCAYKTHBHBIX
Y MTHAYKTHUBHBIX YMO3aKITIOUECHUH, BEIIBUTATh TUIIOTE3BI O B3aUMOCBS3SIX (DU3UIECCKUX
BEJIUYHH;

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

C YYCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

basosvie uccneoosamenvckue oeticmsusi:

— HCIOJB30BaTh BOMPOCHI KaK HCCIIEIOBATEIIbCKUNM WHCTPYMEHT IO3HAHUS,
MPOBOAUTh IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY OIBIT, HECIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PU3HUUECKOTO SIBICHUS;

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

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

— MPOTHO3UPOBATH BO3MOXKHOE JlajbHEMIIIee pa3BUTHE (HU3UUECKUX MTPOLIECCOB,
a TAKK€ BBIJIBUTATH MTPEATIOIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

17



Paboma c unghopmayueii:

— TPUMEHATH PAa3IMYHBIE METOAbI, MHCTPYMEHTHI W 3alpOChl TPH TOHCKE
u orOope WHGOPMAMKM WU JMAaHHBIX W3 WCTOYHHKOB C YYE€TOM TIPEIJIOKEHHOMN
y49eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHCB,;

— BBIOMpaTh, AaHAIM3HPOBATh, CHUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH
UHGOPMAITHIO PA3IMYHBIX BUAOB U (hOPM TIPEICTABICHHSI,

— OIICHWBATh HAJICKHOCTh HH(POPMAIIMM TIO KPHUTEPHUSIM, MPEITIOKESHHBIM
yauTesneM Wik chOpMyITUPOBAHHBIM CAMOCTOSTENBHO;

— CaMOCTOSITEIbHO  BBIOMpATh  ONTHUMaNbHYIO  (GOopMy  TpeacTaBICHUS
uHQOpMaAIlUU W WUIIOCTPUPOBATH peEIllaeMble 3aJaud HECIOXHBIMH CXEMaMH,

IyarpaMMamu, MHOU TpauKoil 1 ©X KOMOMHALUAMH.

KoMMyHuKaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIe JeiCTBUs

Obwenue:

— BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTAX;

— B XoJe O0OCyXJeHHs ydeOHOro marepuaia, pe3yibTaTOB Ja0OpaTOPHBIX
paboOT W TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMON TEMbI
W BBICKA3bIBaTh WJCH, HAIICJEHHBIE Ha pEIICHWE 33aJadyd H TOJAJICp KaHHe
01arokeIaTeIbHOCTH OOIICHUS;

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

— TyOJUYHO MPEACTABIISTH PE3YJIbTAThHI BBITIOJIHEHHOTO OMBITA, UCCIEIOBAHUS,

MIPOEKTA.

PeryasiTuBHbIC YHHBepcaIbHbIE Y4eOHbIE 1eHCTBUA

Camoopeanuzayus:

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

— OPUEHTHPOBATHCS B  PA3NIMYHBIX  IOAXOJAX  MPHUHATUA  PEUICHUU

(MHIMBUAYaATbHOE pElIEHUE, MPUHATHE PEIICHUI B TPYIIIE);
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— CaMOCTOSITENIFHO COCTABJIATh QJITOPUTM pelIeHuss (QU3NYEeCKo 3a7auu
WIM TUIAH HCCJIENOBaHUS C YYETOM HMEIOLIUXCA PpEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MIPEAJIaraeMble BApUaHThl PEILICHUH;

— Jenath BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxoumponv, SMOYUOHAILHBIL UHIMELLEKN.

— J1aBaTh a/ICKBATHYIO OLICHKY CUTYyAallUH U IIpeJIaraTh IUIaH €€ N3MCHEHMS,

— YUYWTBIBATh KOHTEKCT U NMPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh
OpU penieHud y4deOHOM 3aJauu, aJanTUpOBaTh pEIIEHHE K MEHSIOMUMCS
00CTOSITEIILCTBAM;

— OOBACHATH  NPUYMHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHUS)  pe3yibTaToB
JeSITEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OMBITY, YMETh HAXOJUTh TO3UTUBHOE
B MPOM3OLIEAIIEN CUTYalNH;

— BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

— OILICHMBATh COOTBETCTBHE PE3YJIHTATA LEIH U YCIOBUAM;

— CTaBUTh ce0s Ha MECTO APYroro 4esloBeKa, IOHUMAaTh MOTUBBI M HAMEPEHUs
ApYroro,

— TIpU3HaBaThb CBOE MPAaBO Ha OMIMOKY MNpH pelmeHur (U3NYECKUX 3a7ad

HJIK B YTBCPIKACHUAX HAa HAYYHBIC TCMbI U TAKOC JKC IIPaBO APYIroro.

MNPEIMETHBIE PE3YJIbTATHI:

[TpenMeTHbIC pe3yabTaThl OCBOeHHUS [IporpamMmbl yueOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

— pa3nnyath (U3HYECKHE SBJICHHS (MEXaHHYECKOE JIBMIKCHHE, TEIUIOBOC
JIBM)KCHUE YaCTHUI[ BEIIECTBA, B3aUMOJICHCTBHE TeJ, aTMOC(epHOe JaBJICHUE,
IPEBPAICHUS MEXaHUYECKOW YHEPTUH M JP.) [0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
¥ Ha OCHOBE ONBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3HUECKOC SIBJICHUE;

— pacro3HaBaTh  MPOSBICHHE  HW3YYCHHBIX  (PU3WYECKMX  sBICHUH
B OKPYJKAIOMIEM MUpE, MPH ITOM IEPEBOJIUTH MPAKTHYCCKYIO 3a/Jady B y4eOHYIO,

BBIICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHI;
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— XapaKTepu30BaTh CBOMCTBAa TN, (PU3NYECKHUE SABJICHHS M IPOLECCHI,
UCIOJIB3Ys TpaBUJIa CIOXKEHUs CUJI, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena,
3aKOH COXPAHEHHUS MEXaHUYECKOM 3HEpruu u JIp.;

— OIKCHIBaTh M3yUYCHHBIE CBOICTBA Te€Nl M (PU3NYECKUX SBJICHUH, UCIIONb3Ys
¢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 SIBJICHMS, MPOLIECCHl U CBOWCTBA Tell,
B TOM YHCJIE B KOHTEKCTE€ CHUTYallMid NPaKTUKO-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 METOJ1a U3MEPEHHUS, (PUKCUPOBATh OKA3aHUSI PUOOPOB;

— coOmrolaTh  NpaBWJIa TEXHUKM  0Oe€30macHOro  TpyAa Tmpu  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:

— HCMOJb30BaTh TMOHSATHUA (arperaTHble COCTOSHUSI BEIECTBA, CIOCOObI
W3MEHEHUsS BHYTPEHHEHM DOHEPIrUM, DJIEMEHTAPHBIM  JJICKTPUYECKUM  3apsij,
IIPOBOJHUKH, TOJYNPOBOAHUKU, IUAIEKTPUKH, HCTOYHUKUA IIOCTOSIHHOTO TOKA,
AIEKTPUUECKOE T0JIe, MAarHUTHOE TOJIe M JIp.) U CHUMBOJMYECKHHN S3BIK (PUBHKHU
IPU pEUICHUHU YYEOHBIX U MPAKTUYECKUX 3a]a4;

— pa3nuyarh SBIEHUA (TEIUIOBOE paBHOBECHE, HCIAPEHUE, KOHJIEHCAlUs,
IUIaBJIEHUE, KPUCTAJUIN3AlMs, KUTIEHHE, CIIOCOOBI TETIoNepeiadn, FIeKTpU3alus Ted,

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

— OMHCHIBATh M3YYCHHBIC CBOWCTBA TeNl W (DU3UYCCKUX SIBIICHUH, UCIOJIB3YS
bU3UYeCcKue BEIMYUHBI (TEMIIEpaTypa, KOJMIECTBO YIHEPTUH, YACIbHAS TEIJI0EMKOCTh
BEIIECTBA, YJENIbHAs TEIUIoTa IUIaBJICHUS, yJlelbHas TeIloTa NapooOpa3oBaHMs,
yaelibHas TEIUI0Ta CrOpaHus TOITMBA, KO3(PPUIIMEHT MOJIE3HOT0 ICUCTBUS TEIJIOBOU
MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, pad0Ta U MOIIHOCTh 3JEKTPUUECKOTO
TOKa W Jp.), OpH ONWCAHWU TMPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICT
UCIIOJB3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS] W €IUHUIBI (U3UYECKUX BEIUYUH,
HAXOJUTh (OPMYJIbI, CBSI3bIBAIOIIME NAHHYIO (U3MUECKYIO BEIUYUHY C JAPYTUMHU
bu3NYeCKUMU BETUYNHAMU;

— XapakTepu30BaTh CBOMCTBA TeJ, PU3MUECKUX SBJICHUN U TIPOIIECCOB, UCIIONIB3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHUS BEIIECTBA,
YpaBHEHUE TEIUIOBOIO OallaHCa, 3aKOH COXPAaHEHHUs SJEKTPUUYECKOTO 3apsaa, 3aKOH
Kynona, 3akon Owma, 3akoH J[xkoyns—JIeHna, 3akOH COXpaHEHUsI YHEPTUH, MPU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MAaTEMAaTHUYECKOE BHIPAKCHHE;

— OOBACHSTH U3YYEHHBIC (PU3UUECKUE SIBJICHHUSI, TPOLIECCHI, CBOMCTBA TEJl, B TOM
YUCJIE U B KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCJE TpeOyIolre YUCICHHOTO OLCHUBAHUS
XapakTepHbIX 3HAYeHUW (UBMYECKUX BEJIWYWH, pellaTh pacuyeTHbIC 3a/lauu
M0 U3y4aeMbIM TeMaM Kypca QU3HUKY;

— TPOBOJUTH TPSIMbIE M KOCBEHHBIE W3MEPEHMSI H3YUYEHHBIX (U3UUIECKUX
BEJINYMH C UCTIOJb30BAHUEM aHAJIOTOBBIX U IIU(MPOBBIX MPUOOPOB;

— pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA (KUJIKOCTHBIA TEPMOMETP,

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

[IpeameTHBIC PE3yNbTaThl OCBOEHHUS MPOTPaMMbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:
— WCIIOJIB30BaTh TIOHATHS (OTHOCHTEIIBHOCTh MEXAHMYECKOTO JIBFIKCHHSI,

MCXaHHMYCCKOC BOJIHBI, 3BYK, I/IH(bpaBBYK N YIbTPa3BYK, 3JICKTPOMArHMTHBIC BOJIHBI,
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IIKaJa AIEKTPOMArHUTHBIX BOJIH, HCTOYHHUK CBETA, CTIIEKTP UCITYCKAHUS U MOTIOIIECHUS
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 0eJI0ro CBEeTa B CIIEKTP
W JIp.) 1O ONUCAaHUIO HUX XapaKTEepHBIX CBOMCTB M HA OCHOBE OIbBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

— pacrno3HaBaTh  MPOSIBIIGHWE  M3YYECHHbIX  (U3UYECKUX  SIBJICHUU
B OKpY’KarollleM MUpe (B TOM 4Hcliie, (U3HUYECKOE SABICHUS B MPUPOJE), IPU 3TOM
NEPEBOUTH MPAKTUYECKYIO 337ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHbBIE CBOWCTBA
(mpu3HaKu) HU3NYECKUX SIBICHHUIM;

— OINHKCHIBaTh M3yYEHHBIC CBOMCTBA TN M (PU3NUYECKUX SIBICHUH, MCIIONb3YS
¢uznyeckre BEITMUMHBI (CPEAHSISI 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPaBHOMEPHOM
JBUKCHUH, YCKOPEHHE, YCKOpEHHE CBOOOJHOTO TMaJIeHUs, UMITYJIbC Tela, UMITYIbC
CHJIBI, TIEPHOJ] M YacToTa KojeOaHUil, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTb
CBETa, I0Ka3aTelb PETOMIICHUS CpeAbl U Jp.), IPU OMMCAHUN PABUIILHO TPAKTOBATh
(bu3MYECKU CMBICI HCTIONH3yEeMbIX BEITUYNH;

— XapaKTepu30BaTh CBOWCTBAa Tel, (U3MUECKUX SBICHUM H TPOIIECCOB,
UCIOJIb3YSl 3aKOH COXPAHEHHUS SHEPruM, 3aKOH BCEMHPHOTO TSITOTEHMS, MPHUHIIMII
CYNEPHO3ULIMU CUJI, MPUHIUI OTHOCUTENbHOCTU ["anuies, 3akoHbl HproTOHA, 3aKOH
COXpaHEHHUs MMITYJIbCa, 3aKOH BepHYIUTH, 3aKOH OTpa)KEHUS W MPEIIOMIICHHUS CBETa,
dbopMyly TOHKOW JHMH3BI, IPU TOM pPa3InyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA
¥ €T0 MaTeMaTHYECKOE BBIPAKEHUE;

— pemaTh 3a7aud MO M3y4aeMbIM TeMaM Kypca, BBIOMpas COOTBETCTBYIONIYIO
Gu3NYeCKyl0 MOJENb C HCIOJb30BAaHUEM 3aKOHOB M (POpPMyN, CBA3BIBAIOIINX
dbu3nYecKre BeTUYNHBI;

— TPOBOJAUTH NPU HEOOXOJUMOCTHU CEPHUIO MPSMBIX HU3MEPEHUM, Ompenesss
CpeqHee 3HAueHHE HM3MEPSIEeMON BEIMYUHBI M TOTPEHIHOCTh PE3YJIBTATOB TMPSMBIX

U3MepeHuid, 000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTENBHOTO Mprudopa);

22



— coOmrolaTh MpaBWja TEXHUKA  Oe30macHoro Tpyna 1mpu  pabore
c 1a0OpaTOPHBIM O0OPYAOBAHMEM, XapaKTepHU30BaTh MPUHIUI ACUCTBUS MPUOOPOB
U TEXHUYECKUX YCTPOHCTB (CHUIOMETP, JAaTYUKU TOJOXKEHUS, PACCTOSIHUS
U YCKOpDEHHS, paKeTa, OYKH, (oTroamnmapaT, MHUKPOCKOI, TEJIECKOIM, CIEKTPOCKOII,
Kamepa BuibcoHa u ap.), HMCHONB3YS OCOOEHHOCTH (DU3MYECKUX SIBICHUIM,

HE0OX0aMMbIe (HU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH.
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TEMATHUYECKOE INIAHUPOBAHUE

7 KUIIACC
HaumeHoBaHMe pa3iesioB
Ne . | KoauyectBo @opma padoThl/XapaKTePUCTUKA
U TeM Kypca BHEYPOUHOii OcHoBHOe coJep:kaHue
n/n 4acoB NeITeJIbHOCTH 00Yy4ar0IUXCS
AesITeJIbLHOCTH
Paznen 1. ®usuka u ee poJib B NO3HAHUU OKPYKAIOIIEr0 MUPa
11 | ®usuka— OCHOBA pa3BUTHS 3 Joctmwkenus  oredecTBeHHOW  Hayku | [pynnmoBble NPOEKThI IO HCTOPUHM Pa3BUTHSA
TEXHUKHU U TEXHOJIOTUH Y TEXHUKU KOCMOHaBTHKHM (paboTra ¢ aHHOTHUPOBAHHBIM
CIIUCKOM PECYpCOB, BBIOOp TEMBI, IMOATOTOBKA
Y 3al1Ta IPE3CHTAIIHIN)
1.2 | Ousnueckue BEIUYHHBI 2 N3zmepenne ¢busnyeckux  BeauuuH. | [IpoBeaeHne IKCHepUMEHTA:
Knaccudukanus HU3MEpUTENBHBIX IIpU- | e M3MepeHwe TeMmmeparypsl IOpH  [OMOIIK
6opoB. IlorpemHOCTs mpsSIMOTO U3ME- JKUAKOCTHOTO  TepMoOMeTpa U JaTuMka
penusi. HHTepBanbHOE MpeaCTaBICHUE TeMIIepaTyphl.
MOTPEIIHOCTH HU3MEpCHUs. ITonsitue | o U3zmepenue o0BeMa TBEPAOro TeJjia ¢ IOMOIIBIO
O IOI'PCITHOCTHU KOCBEHHOTO M3MCEPCHUA MCH3YPKH, 3aIMCh NOTPCITHOCTH U3MEPCHHUS.
(Ha TpuUMepe KOCBEHHOIO H3MEPEHHS | e N3mepenne pa3mepoB  MaibiX  OOBEKTOB
pasMEpoB MallpIX TE€I W KOCBCHHOTO C yKa3aHUEM IMOTPEUIHOCTH KOCBEHHOTO
u3MepeHusi o0beMa TBEpPAOTro  Tela M3MepeHus
C MOMOIIBI0 MEH3YpKH). MeToa rpaHull
JUIS. OLEHKM MOTPEIIHOCTH KOCBEHHOIO
HU3MEPEHUs
Hroro mo pazgemy 5
Paznen 2. [lepBoHauanbHble CBeIEHHS O CTPOEHUH BelIECTBA
2.1 | JIBmKeHUe YacTHI] 1 Huddysus. bpoyHOBCKOE NBHXKEHHE IIpoBeneHue 3KcnepuMeHTA:
BEIEeCTBa e OmpITBl  TO  HAOMIOAEHUIO  OPOYHOBCKOTO
IBWOKEHUS U TUhPy3nn.
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PelieHne kayecTBeHHBIX 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 BEIIIECTB, OOBSICHEHHE aHU30TPOIIHU CBOMCTB
Hroro mo pazgery 2

Pasznen 3. /IBM:keHHe U B3aHMOJEiiCTBHE Tell

3.1 | MexaHHUYEeCKOW IBIKEHUE 5 CpenHsisi CKOpOCTb. IIpoBenenune 3KcnepuMeHTa:
PaszHble cnocoObl omucaHMs JIBHKEHHA | e M3Mmepenue cpeaHeil CKOPOCTH (JBHMIKEHHE
(Tabnuiel, rpadukm). MOJIEITN BJIEKTPUUECKOTO aBTOMOOMIIS,
I'padukn  3aBUCUMOCTEHl  BEJIHYUH, CKOJIbXKeHHEe OpyCKa 110 HAaKJIOHHOM INIOCKOCTH
ONHMCHIBAIONINX PaBHOMEPHOE JABHMKECHUE. U J1p.).
Ompenenenne nytu mo  rpaduky | e McciemoBaHue 3aBUCUMOCTH CPEIHEN CKOPOCTH
3aBUCMMOCTH CKOPOCTH OT BpPEMEHH Opycka Ipu ero ABMKEHUU BHU3 MO0 HAKJIOHHOU
(11 PaBHOMEPHOTO M HEPABHOMEPHOIO MJIOCKOCTH OT yTJIa HaKJIOHA IJIOCKOCTH.
JIBHIKEHHUA ) Pemenue  pacyeTHbIX 3aaa4  BBICOKOTO,
OJIMMITMATHOTO YPOBHEH CIIOKHOCTH Ha CPEIHIOIO
CKOPOCTh, C MCHOJIb30BAaHUEM TIpadUKOB/Ta0IHI]
3aBUCUMOCTH CKOpPOCTH M IyTU OT BPEMEHHU
MpU PAaBHOMEPHOM W HEPAaBHOMEPHOM JBM)KEHUH
3.2 | IInotHOCTH 2 CBs3p  IUIOTHOCTH € KOJIMYECTBOM | PelieHHe 3KCIMEPUMEHTAJBLHBIX M PACYeTHBIX
MOJIEKYJl B €IWHUIIE O0OBbeMa BENIeCTBA. | 33424  BBICOKOTO, OJIMMIIMAJHOTO  YpPOBHEH
Cvecu u  cmiaBbl.  [loBepXHOCTHash | CJIOXKHOCTHM Ha CPEAHIOI IUIOTHOCTb, IIOBEPX-
Y JIMHEHHAS TIOTHOCTH HOCTHYIO M JIMHEHHYIO IJIOTHOCTh
3.3 | Cuubl. Bunpl cun 4 Cuna ynpyrocru. IIpoBeneHue 3KkcnepuMeHTA:

Cuua TpeHus CKOJIbKEHUSI.
PaBHOzelicTBYIOIMAsA CHII

e lI3MepeHne KECTKOCTH  OJHOM  MPY>KUHBI
U KECTKOCTHU JABYX TMPYXKHUH, COEIMHEHHBIX
MEXJly cO00H mocieqoBaTeNbHO WM Mapa-

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

e lccienoBaHne 3aBHCUMOCTH CHIJIBI TPEHUSA

CKOJIbXKEHUsI OT CHJIBI HOPMAJIbHOIO JaBIICHUS

U HE3aBUCHUMOCTH OT IUIOIAAU MOBEPXHOCTH

ckonbxkeHusa. IlpencraBineHne  pe3ynbTaToB
ucciaea0BaHuM B BUJIE TPA(UKOB C yKa3aHUEM
MOIPEIIHOCTEN MPSMBIX H3MEPEHUM.

Pemenue 3aaa4

OJIMMITMAIHOI'O ypOBHGI;‘I CJIIOKHOCTH C IIPpHUMC-

PaC4Y€THLIX BBICOKOTI'O,

HeHrueM (OpMYIT 715l U3YUYEHHBIX CHII

Uroro no pazneny

11

Pa3nen 4. JlaBinenue TBepabIX TeJ,

JKHAKOCTEeH M rasoB

4.1 | JlaBieHue TBEpABbIX Tel 4 @opmyna nans  BelYMCIeHUs JaBiieHHA | [IpoBeaeHHe 3KCIEPUMEHTA:
TBEPAOro Teia. Hepez[aqa nasyieHust | e MccnenmoBanue 3aBUCHUMOCTH JOaBJICHUS,
B TBEPABIX TeNax OKa3bIBaEMOT0 YEJI0BEKOM Ha noJi,
B 3aBHCUMOCTH OT TUIOIIAAHN OMOPHI (00CUKOM,
Ha KaOJyKax u T. IL.).
HNuaauBuayaabHblii mpoekT «Kak BeIOpaTh 00yBb
JUIS1 3710POBbSI 7»
Pemenue kayeCTBEHHBIX M PacUeTHBIX 3aJa4
BBICOKOTO, OJIUMITHAHOTO YPOBHEH CIIOKHOCTH
Ha pacuer JaBJeHUs TBEPJOTo Teja
4.2 | 'mppocTtaTudeckoe 3 @opmyna  anga  rugpocrarudeckoro | I[IpoBeaeHne 3KcnepUMeEHTA:
JTABIICHUE B )KUJIKOCTH JABJICHHUSA B OKHAKOCTH. MaHoMmeTp. | o MccnenoBanue 3aBHCMMOCTH THAPOCTATHYEC-
CooOmaroniuecs cocy bl KOTO [IaBJI€HUS B JKHUIKOCTH OT TIyOWHBI
(c momompio U-o0pazHOro maHOMETpa
U JTaTYNKA).
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HNuauBuayabHbIil NPoeKT 00 ucclIeIoBaHUU

Mopckux TuryOmH (Oatuckadwei, Oarucdeps,
TITyOOKOBOJHBIC )KHBOTHEIC).

PenieHne KavyeCTBEHHBIX U PACUYETHBIX 3a/1a4
BBICOKOI'O, OJIHMMIIMAaAHOTI'O ypOBHeﬁ CJIOXXHOCTHU

Ha JaBJICHHUC B XXHUJIKOCTAX

4.3 | AtmocdepHoe naBieHHE 1 3aBucuMOCTh aTMocdepHoro nasieHus | [IpoBexeHne KCHEpUMEHTA:
OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl | e HaGmonenne  mposiBaeHHss — arMochepHOro
JUISL ©I3MEpEeHUst aTMOC(EpHOTO TaBICHUS JIaBJICHUSI.
e llccnenoBanne 3aBUCHUMOCTH aTMOC(HEpPHOTO
JIaBIICHUS oT BBICOTHI OTHOCUTEIBHO
MMOBEPXHOCTHU 3EMIIH.
Pemenne kayecTBeHHBIX 3aJa4 >KU3HEHHOIO
xapakTepa Ha aTMoc(hepHoe IaBlieHHE
4.4 | BelTankuBaromas cuia 4 BelTankuBaromas cuna, aercrByromas | IlpoBeaeHue 3KcnepuMeHTAa:
co CTOPOHBI  XKMAKOCTH HJIM TIa3a e lccnenoBaHue 3aBUCUMOCTH BEcCa TEA B BOJIE
Ha IOTPY>XEHHOE B HuX Teno. IlnaBanue | oT 06GbemMa NOrpy»KEHHOU B )KHIKOCTh YaCTH TEJa.
CYJIOB M BO3/IyXOIlJIaBaHUE Penienue KaueCTBEHHBIX M PAaCUETHBIX 3a/1a4
BBICOKOTO, OJIUMITMAJHOTO YPOBHEHW CIOKHOCTH
Ha BBITAKUBAIONIYID  CHIIy, IUIaBaHHE  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 peruara. | [IpoBeaeHue IKcnepuMeHTa:
[Tonucnacr. e [IpoBepka ycioBHs paBHOBECHS pbIvara.
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IIpocThie  MexaHU3MBI B OPUPOJE

U TCXHHUKE

Pemenne 3KcnepuMeHTAJIBLHBIX 3aJa4 Ha coe-
JUHEeHne OJI0OKOB.

Pemienne Ka4veCcTBEHHBLIX 32444, CBA3aHHBIX
C BBISIBJIICHUEM I[eflCTBHH HpOCTbIX MCXAaHHU3MOB
B Pa3IMYHbIX WHCTPYMEHTAX MU MPUCHOCOOJICHUSX,
HCIIOIb3YEMbIX B OBITY M TEXHHKE, a TaKKe

B )KMBbIX OpraHu3mMax

5.2 | 3aKkoH cOXpaHEHUs 2 Kunernueckas M mnoreHLManbHas SHep- | PelmeHne KavyeCTBEHHBIX M PACUYeTHBIX 3aaad
MEXaHUYECKOU IHEPTUH rusi. 3aKOH COXPaHEHHMS MEXaHUYECKOHM | BBICOKOTO, OJMMIIMAJHOTO YPOBHEH CIIOKHOCTH
SHEPIUU Ha IIPUMEHEHHE 3aKOHA COXPaHEHHS 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 coJepkaHue
n/n 4acoB JeSITeJIbHOCTH 00y4A0IIUXCSH
YyueOHOTO mpeaMeTa
Pasnen 1. TenmyioBbIe sIBJIEHUSA
1.1 | Crpoenue u cBOICTBa 3 Monienu TBEpI0TO, )KUIKOr0 U razoo0pasHoro | [IpoBenenune KcnepuMeHTA:
BEIIEeCTBA COCTOSTHUH BEIECTBA. AmtoTponHsie | e BeIpaluBaHHe KPHCTAUIOB IMOBAPEHHON COJHU
Moau(duKauu yrieposaa. WJIA MEJTHOTO KyIopoca.
HOBerHOCTHoe HATSOKEHUE, CMadyUuBaHUE, HPOBeIleHPIe n o0bsicCHeHHe ONbITOB,
KamuJUISIPHBIC SBJICHUS. JACMOHCTPUPYHOIIUX ITOBECPXHOCTHOC HATAKCHUEC,
KO3(1)(1)I/ILII/ICHT MOBEPXHOCTHOI'O HATSIKCHHSA KalTWJIJIAPHBIC ABJICHUS U ABJICHHUA CMaYWBaHUS.
JlabopaTopHas padora o U3MEPEHUIO
KO3 (HIMeHTa TOBEPXHOCTHOTO HATSYKCHHUS.
Pelienne KavecTBEHHBIX 337124 U BbINOJHEHHE
KOHTEKCTHBIX 3aJaHuii
1.2 | TemioBoe paBHOBECHE 4 VY nenbHas TEMI0EMKOCTh BeulecTBa. | [IpoBenenne 3KcnepuMeHTa:
TennooOMeH U TemnoBoe paBHOBecue. 3akoH | e McciemoBaHue npotecca TeriooOMeHa
Hrrorona—PuxmMana. YpaBHeHUE TEIJIOBOTO MPYU CMENIMBAHUU XOJIOAHOU U rOpAYENA BOBI.
OamaHca Pemienne kayeCcTBEHHBIX U pacUYeTHbIX 3aaay
BBICOKOTO, OJMMIIMAJHOTO YPOBHEH CIIOKHOCTH
Ha YypaBHEHHE TEIUIOBOrO OalaHca W 3aKOH
Hrrorona—Puxmana
1.3 | ®a3oBbic nIepexo0Ibl 4 [Tpoueccol MpeBpaIeHust BeniecTtBa | [IpoBeneHne 3KcrepUMeHTA:

W3 OJTHOTO arperaTHOro COCTOSIHUS B JIPYroe
(nmnaBneHwe M KpucTtayum3auus (OTBepiAe-
BaHHWE), UcnapeHne (KUMEeHne) U KOHJIeHCca-
nusa, cyonmuManus @ H - Jecyoiumarius).
H3menenue BHYTpPEHHEN JHEPIrUu
npu ¢$a3oBbix mnepexonax. ['paduueckoe

e VccrenoBanue (a3oBBIX MEPEXOIOB.

3anaHusi Ha OOBSICHEHHME IPOIIECCOB, CBSI3aHHBIX
C IEepexoJ0M BEUIECTBA M3 OJHOTO arperaTHoro
COCTOSIHUS B JIpyTO€.

Pemienne  pacueTHbIX  3aJa4  BBICOKOTO,
OJIUMITMAJHOTO YPOBHEH CIIOXKHOCTU
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NpEICTaBICHHE MPOIECCOB HarpeBaHus /
OXJIaX/IEHHsI BEIlleCTBa

14

TerutoBele ABUTATENN 3

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

TennoBbie IIOTEPHU B TCINIOCETAX

I'pynnoBbie NPOEKTHI 10 TEMaM:

IPOTHO3UPOBAHUEC ISKOJOTHYCCKUX HOCJ’IG,Z[CTBI/Iﬁ

WCIOJIb30BAHMS  JBUTATENell  BHYTPCHHETO
cropaHwus,

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

M CIIOJIb30BaHMS TETUIOBBIX U TUJpO-
3JEKTPOCTaHIUH.
Pemenue pacyeTHBIX 3aaa4 BBICOKOTO

Y OJINMIIMATHOTO YPOBHEH CIIOKHOCTH Ha IIPUMEHEHHE
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  Tei.  3akoH  Kynona. | IlpoBeaeHue 3KcnepuMeHTA:
U UX B3aUMOJIeHCTBHE DneKTpuuecKoe nose e DJIeKTpHU3alMs U 00bSICHEHNE dJIEKTPU3ALUH TET,
B33HMOII€I7[CTBI/IC 3apsAKCHHBIX TCII.
PemieHne KauyecTBeHHBIX 3aa4  IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa Ha 3JIEKTPU3ALUIO
TPEHUEM
2.2 | CoenuneHnus 3 IlocnenoBarensHOE " napaiensioe | [IpoBeaeHue 3xcrnepuMeHTA:
MPOBO/IHUKOB COE€IMHEHHUE IIPOBOHUKOB e [IpoBepka mpaBuia CIOXKEHUS HaNPSXKEHUU

NpU TOCIHENOBATEIIBHOM COEOWHEHWUH JBYX

PE3UCTOPOB, IIpaBujia JJIsA CHJIBI TOKa

IpHU napajji€abHOM COCIUHCHUU PE3UCTOPOB.
Pemienue PaC4Y€THBIX

3aaa4 BBICOKOTO,

OJIMMIIMAIHOI'O ypOBHCﬁ CJIOKHOCTH Ha CMCIIaH-

HBIC COCAMHCHHA ITPOBOJHHUKOB
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2.3 | 3akon Oma 4 OJIC B nenu noctositHHOro Toka. 3akoH Oma | [IpoBeneHune IKCEpUMEHTA:
JUTSI TIOJTHOM LIeTTH s nojaHod  uend.  Pacuer  mpocThiX | e Ompenenenne DJIC M BHYTPEHHETO  COIPO-
AJIEKTPUYECKUX LIeTIeH THUBJIEHUS UCTOYHHUKA TOKA.
e [IpoBepka BbITIONHEHUS 3aK0oHa OMa 151 TOJTHOU
LIETIH.
Pemienue pacyeTHBIX 3324 C MCIOJIB30BAHHEM
3akoHa OMa /171 OJIHOM Lenu
2.4 | Pabora 3 Onextpuueckue 1enu U norpedutenu | [IpoBeneHne IKcmepuMeHTa:
SJIEKTPUYCCKOTO TOKA 3JIEKTPUYECKOU SHEPTUH B OBITY e Onpenenenue KIIJ narpesatesns.
Pemenne kauecTBeHHBIX 3aJa4 Ha OOBSICHEHHE
yCTpOHCTBA M MNpPUHLUIA JIEUCTBUS JTOMAIIHUX
AJIEKTPOHArpEBaTEIbHBIX MPHUOOPOB.
Pemenne pacyeTHbIX KOMOMHUPOBAHHBIX 32124
BBICOKOTO, OJIMMIIMQJHOTO YPOBHEH CIIO)KHOCTH
Ha KIIJI narpeBarens
2.5 | MarHuTHbIC SBICHHUS 4 JlelicTBME MarHUTHOTO NOJsA Ha NpoBOAHMK | [IpoBeneHne IKCHEPUMEHTA:
¢ Tokom. Cuna Amrmepa u onpezeneHue ee | e McenenoBanue JAE€HCTBUS  MAarHUTHOTO — TOJIS
HarpaBJIeHUs. DJIEKTPOABUTATENb MOCTOSH- Ha MPOBOJIHUK C TOKOM.
HOI'0 TOKa. NuauBuayanbHble NMPOEKThI: IPUMEHEHUE CUIIbI
Cuna Jlopenua u omnpeneneHue ee Hampas- | Ammepa W cuibl  JIopeHIa B TEXHHYECKHX
JICHUAL. YCKOpI/ITeJ'H/I 3apsSHKCHHBIX YaCTHUIL yCTpOﬁCTBaX
2.6 | DaeKTpoMarHuTHas 4 OnextporeHeparop. CrocoObl nosyyeHus | ['pynmoBble MPOEKTHI MO TEMaM:
VHTyKITHSI AIIEKTPUIECKOU SHEPTUH — 3JIEKTPOCTAHIIMM Ha BO300HOBJISEMBIX MCTOY-
HHUKaX YHEPTHUU;
— DKOJIOTUYECKUE TPOOJIEMBbI DHEPTETHUKH;
— TOTUITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIN
Hroro no pazneny 20
OBLIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME
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9 KJIACC

Ne
n/n

HaumeHnoBanmue
pa3/iesioB U TeM
yueOHOTO mpeaMeTa

KoanuectBo
JacoB

OcHoBHOE colep:kaHue

®opma padoThl/XapaKTepUCTHKA
eI TeJIbHOCTH 00Yy4a0IHUXCS

Paszgen 1. MexaHuuyeckue sBJIeHHSA

OpoIIeHHOTO
MOJT YTJIOM K TOPU30HTY

1.1 | CrocoObl ortcanus 3 I'padmueckas wHTepnperamus yckopeHus, | Pemmenue  rpaduyeckux 3aaad  BBICOKOTO,
MEXaHUYECKOTO CKOPOCTH, TPOUJICHHOTO MYyTH W TMEpeMe- | OIMMIINAJHOTO YPOBHEH CIOKHOCTH Ha pPaBHO-
JOBUXCHUS. IIeHUusA JJIS1 HpﬂMOHHHeﬁHOFO PaBHO- | YCKOPEHHOC JIBHUIKCHUC
PaBHOYyCKOpEHHOE YCKOPEHHOTO JIBUIKCHUS.

MPSMOJIMHEHHOE OmnpeneneHue MPOUAESHHOTO MYTH U YCKO-

JBIOKEHUE peHuss JIBIKEHMsI Teila 1o TIpaduky
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O
NPSIMOJTUHEWHOTO JIBUKCHUS Tena
OT BpEMEHU

1.2 | JIBmwkeHue Tena 4 Jnnamuka 151 KWHEMAaTHhKa Tena, | [IpoBegeHne IKcnepuMeHTa:

10 HAKJIOHHOM JABMIXXYIICTOCA BBCPX U BHHU3 11O HaKJIOHHOU ® OHp@IIeJIeHI/IC YCKOpEHUA TCjla IpU PaBHO-
MIIOCKOCTH MJIOCKOCTH YCKOPDEHHOM  JIBUKEHUU [0  HAaKJIOHHOH
MJIOCKOCTH.
e lccienoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU
NP PaBHOYCKOPEHHOM ABIKCHUM 0€3 Hadab-
HOM CKOPOCTH.
Pemenue Ka4eCTBEHHBIX M  PacUeTHBIX
3a/1a4 BBICOKOTO M OJIMMITUAJHOTO YPOBHEH CIOXK-
HOCTHU HA IBUXKXCHUEC 110 HaKJIIOHHOM IIJIOCKOCTH
1.3 | JIBmwkeHue Tena, 3 JlunamMuKka ¥ KHHEMaTHKa Tena, OpomeHHoro | IIpoBeaeHne KCnepUMEHTA:

MOJ| YTJIOM K TOPU30HTY

o I/ICCJIG,Z[OBH.HI/IC JABHWXKCHUA TCJIa, 6pOIlIeHHOFO
noa yrijioM K ropu3oHTy.
3agavd

Peinenue BBICOKOTO,

OJIMMITHAIHOI'O ypOBHCfI CJIO’KHOCTH

pac4eTHbIX
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1.4 | JIpmwkeHue 2 JluneliHass CKOpPOCTb, YIJIOBas CKOPOCTh, | [IpoBeaeHne IKCIepUMEHTA:
10 OKPYIKHOCTH nepruon u qacToTa oOpaiienus | o M3mepeHue epHOIa U 9aCTOTHI OOpalIeHHs Tea
IIpU PAaBHOMEPHOM JABHKEHUHU II0 OKPYXK- 110 OKPY>KHOCTH.
HOCTH. L[eHTpOCTpeMUTENbHOE YCKOPCHHE. | PemeHre KA4eCTBEHHBIX W PACYETHBIX 32124
[TonsiTe 0 TaHT€HUMAIBHOM YCKOPEHHUU
1.6 | 3axon bepnynnu 5 [TonbpeMHas cuna Kpblila camoJieTa IIpoBenenne 3KcnepuMeHTa:
e OnBITH, IEMOHCTPUPYIOIINE JCHCTBUE 3aKOHA
bepnymiu, u ux oObpscHeHHeE.
I'pynmnoBble MpPoOEKTHI 10 TEMaM:
— UCTOpUS Pa3BUTHS OTCYECTBEHHOW T'pakaaH-
CKOH1 aBHalINM,
— CyJa Ha [TIOJBOJHBIX KPBUIbSX;
— aHTHUKpPBUIO HA CKOPOCTHBIX aBTOMOOHIISX
1.7 | 3akoHbI cOXpaHEeHUs 3 Yopyrue u Heynpyrue CronkHoBeHus. | [IpoBeneHue IKCIepuMeHTA:
3aKOH  COXpaHEHHMs UMIIYJbca. 3aKoH | e M3MepeHHe  KHHETHYCCKOH  DHEPrUM  Teja
COXpaHEHUs]  MEXaHWYECKOW  HDHEPrumu. 0 JUTMHE TOPMO3HOTO My TH.
KoncepBaruBuble  cunbl.  OOocHOBaHuE | Pemenue PacYeTHBIX 3apa4 BBICOKOTO,
MPUMEHUMOCTH 3aKOHOB COXPaHEHHUs OJIMMIIMAHOTO YPOBHEN CIIOKHOCTU
Hroro o pasneny 20

Paznen 2. Mexannyeckue KoJie0OaHUA U BOJHBI

2.1

MexaHnyecKue BOJIHBI

4

CeiicMU4eCcKrE BOJIHBI.
3BYK, HH(Ppa3BYyK U YJIbTPa3BYK

IIpoBenenne ucciaea0BaHUIM.
e AHanu3 JaHHBIX O PErUCTPALIMU 3EMIIETPSACEHUN
U B3PBIBOB C IOMOUIBIO CEMCMUYECKUX BOJIH.
TPaHMUILL
YaCTOTHI CIABIIIMUMBIX 3BYKOBBIX KOJIeOaHMH.
I'pynnoBbie mMpoeKTHI 110 TeMaM:
— HCIIOJB30BaHUE 3ByKa (yJIbTPa3ByKa) B TEXHHU-
Ke (dXooKarmus, YIBTPa3BYK B MEIUIIMHE U JP.);
— 3BYKH B IIpHpOJIE

L4 3KCHepHM€HTaJ'IBHOG OmnpeaCJICHUC

Htoro no pazneny
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Pa3znen 3. DiekTpoMarHuTHoe

moJje U 3JCKTPOMArHUTHBIC BOJIHbI

3.1 | kaina 3 [TomyyeHne  3IE€KTPOMArHUTHBIX BOJIH | I'pynmoBbie MPOEKTHI N0 TEMaM:
AIIEKTPOMArHUTHBIX Pa3HBIX YaCTOT — TPOSIBICHUS DJIEKTPOMATHUTHOTO HW3IIy4YEHUS
BOJIH B IIPUPOJE;
— TPUMEHEHHE DJIEKTPOMAarHUTHOTO W3IyUYeHUs
B TEXHUKE
Uroro no pazgeny 3
Paznen 4. CBeToBble IBJIEHUS
4.1 | JIunazel 4 @opmyna ToHkoW suH3BL. Iloctpoenue | IlpoBeneHue 3KcHepUMeHTA:
n3o0paxeHuil, cGOpPMUPOBAHHBIX TOHKOH | e OmpeaencHue ¢doxycHOrO paccTosHUA
JINH30H1 Y ONITUYECKON CHJIBI COOMpPAIOIIEH JIMH3HI.
JKCHepUMEeHTATIbHOEe UCCIeJ0BAHNEe 3aBUCUMOC-
TH CBOWCTB H300pakeHMH B TOHKOHM JIHMH3e
OT PAacCTOSTHUS MEXKIY JIMH30M U UCTOYHUKOM CBETa.
JKCHepUMEeHTATIbHOEe HCCJIelOBaHue H3MEHEHUs
ONTHUYECKOM CUJIbI IPH CIOKEHUU TOHKHUX JIMH3.
Pemenue 3agay  BBICOKOTO,  OJMMITHAIHOTO
YPOBHEH CIIO)KHOCTH Ha IOCTPOCHHE B JIMH3aX
1 GOpMYITy TOHKOU JTUH3BI
4.2 | Paznoxxenue 6e1oro 2 Koaddunuentel orpaxkenus, noruoineHus, | [iposeaenune " 00BsICHEHHE ONBITOB
CBETa B CIIEKTP MpONyCKaHUs  Jy4eil  pa3HOro  IBETa | MO0 BOCHPHUITHIO IBETa TMPEIAMETOB TIPU HX
Ha pa3HbIX BEUIECTBAX HaOJIOEHNH Yepe3 IBETOBbIC (QHIIBTPHI (IIBETHHIC
OYKH).
Pemienne kavyecTBEHHBIX 3a1a4
4.3 | BonHOBBIE CBOMCTBA 1 Hnrtepdepennus u nudpakuus 3ByKOBbIX | IIpoBeaenme IKCIepuMeHTA:
CBCTa BonH.  WuTeppepenums 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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