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Pabouas mporpamma Kypca BHEYPOUHOH AESITENIbHOCTH «TpyaHble BOMPOCHI
¢uzuku. /-9 knacce» (manee — [IporpamMma) BKIIIOYAET MOSICHUTENBHYIO 3aIUCKY,
COJEp)KaHHe OOy4YeHHUs, IUJIaHUPYEMbIE€ pe3yJbTaThbl OCBOEHHUS IPOrPaMMBbl,

TEMATHUYCCKOC IIJIAHUPOBAHMC.

HOACHUTEJIBHAA 3AIINCKA

OO0mast xapakrepucTuKa Kypca

Pabouass mporpamma Kypca BHEYPOUHOH NEATEIHLHOCTH «TpyaHBIE BOMPOCHI
bu3ukn» pazpaboTaHa B COOTBETCTBHM C TpeOoBaHMsIMU  (penepaabHOro
rOCYyIapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHAApTa OCHOBHOTO OOIIEro oOpa3oBaHUS
(®I'OC OOO) u HampaBieHa Ha OpraHu3alMI0 O00y4YyeHUs (HU3UKE, BBIXOJSIIETO
3a pamMKu (QeaepaabHOM paboueld mporpamMMmbl MO (U3MKE OCHOBHOTO OOIIETO
oopazoBanusi (OPIT OOO) 06Ga3oBoro ypoBHS, C Y4E€TOM HCIIOJIb30BAHUS BHUOB
NeSATEeNbHOCTHA 00YyJaIONUXCsl, OTJIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMMbl yIUTHIBAIMCH CIACTYIONINE JOKYMEHTBI:

— pacniopsbxenune [IpaBurenscta Poccuiickoit deneparun ot 19 Hos6ps 2024 .
No 3333-p «O06 yTBEep»KIE€HUM KOMIUIEKCHOTO TJIaHA MEPONPUSTUIN MO MOBBIIIEHUIO
KauyecTBa MAaTeMAaTHYEeCKOTO0 M €CTECTBEHHO-HAy4HOr'0 OOpa3oBaHUS Ha TMEPUOJ
10 2030 rogay;

— nucbMO MuHucTepcTBa npocsenieHuss Poccurickor denepanuu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBaeHUHW METOAUYECKUX PEKOMEHIAIIHI
[0 OpPraHM3allid BHEYPOUHOM NEATEIbHOCTH B paMKaX peaju3alri OOHOBJICHHBIX
denepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIBHOTO OOIIETO

1 OCHOBHOTO 00111eT0 00pa3oBaHus.

AKTYaJILHOCTH Kypca

B ycioBusiXx peanus3anMM  CTPATErMYECKOW 33Jayd IO  JOCTUXKEHHUIO
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPaHbI Nepe GU3nIeCKUM 00pa30BaHUEM B YHCIIC
IJIABHBIX TOCTABJIEHbI CIEAYIONIME IEIHU: MOATOTOBKAa OOydYaroluxcsi B Ipolecce
oOydenust hpu3mKe K BHIOOPY MPpoQeccrii, CBSI3aHHBIX C PA3BUTHEM €CTECTBEHHBIX HAYK
U TEXHOJIOTHM, pa3BUTHE TBOPYECKUX U HCCIEI0BATEIIbCKUX CIIOCOOHOCTEM
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oOyuaroruxcs. BaKHbIM KOMTMYECTBEHHBIM IIOKa3aTelIeM TIOBBIIICHUS WHTEpeca
K (Uu3MKe SBISETCS POCT KOJIMYECTBA BBITYCKHUKOB, BBIOMpAIOMNX (UNKY
Ha rOCY1apCTBEHHOM UTOTOBOW ATTECTALINU.

OcBoenue [IporpamMmbl clOCOOCTBYET MOBBIIIIEHUIO MOTHUBAIIMK 00 YJYarOITUXCS
K U3y4yeHUI0 (U3WKH, MO3BOJSET UM Ha MPAKTUKE MO3HAKOMHUTHCS C (PU3UUCCKUMHU
SBIICHUSIMHU, JKCIEPUMEHTAILHO HM3YYUTh (PHU3UYECKHE 3aKOHOMEPHOCTH, Pa3BHUThH
UMEIOINECs] M TPUOOPECTH HOBBIE MPAKTUYECKWE YMEHHMS W HAaBBIKM B 00JIaCTH
IUTAHUPOBAHUS, TOJATOTOBKH, TIPOBEICHHUS, aHAIM3a U UHTEPIPETauu (PU3NIECKOTO
OKCIIEPUMEHTA, HAyYUTHCS TMPUMEHATh TEOPETHUECKHE 3HAHUS JJS OOBSICHEHUS
bu3NYeCKuX SBICHUNW W TIPOIIECCOB, HE TOJNBKO ISl PEUICHHUS PACUETHBIX 3a7ad
BBICOKOTO M OJMMITHAJHOTO YPOBHEW CIIOKHOCTH, HO W B CUTYallUAX >KU3HCHHOTO
xapaktepa. [Ipenycmorpennsie [IporpaMmoit BUabI A€ATEIbHOCTH (MHANBUAYaATIbHAS
U TPYIIOBas TMPOEKTHAs M HCCIEIOBaTENbCKasl JAEATEIbHOCTh) CIOCOOCTBYIOT
pPa3BUTHIO TIO3HABATEIbHBIX, PETYJATHUBHBIX W KOMMYHUKATHBHBIX YMCHHMH
obyuatoruxcs. Ilporpamma COOTBETCTBYET HAeE MNPUKIATHOW HAMpPaBICHHOCTH,
KOTOpasi, B YHCIE APYTUX HJEH, MOJOXKEHa B OCHOBY Kypca (HU3WKH, M3y4aeMOro
Ha YPOBHE OCHOBHOTO 0OIIIeT0 00pa30BaHus.

Kypc moxer ObITh BOCTpeOOBaH OOYYAIOMIMMUCS, KOTOPhIE MMEIOT MHTEPEC
K W3ydeHWIO (U3WKH, TOTOBITCS K YYaCTHUIO B OJUMIIHAAAX IIKOJHLHUKOB
1o (u3uKe, MIAHUPYIOT YIayOJIeHHOEe H3yuyeHue PU3UKM Ha YPOBHE CPETHETO OOILIEro

o0pa3oBaHUAI.

eab 1 3a1a4m Kypca

Peanu3anus BHEYpOYHON JAESATEIBHOCTU SBISIETCS HEOTHEMIIEMOM YAaCThIO
oOpa3oBaTelbHOrO  Tporecca, obecreuyrnBass B TOM  YHUCIE€  BO3MOXKHOCTh
dbopMupoBaHusi 00pa30BaTENbHBIX MPOrpaMM PANIUYHOTO YPOBHSA CJIOKHOCTH
¥ HampaBJIEHHOCTH C Y4Y4E€TOM 00pa3oBaTebHBIX MOTPEOHOCTENW W CHOCOOHOCTEH
00y4aroIMXCs, BKIIOYAs OJapEHHBIX JIETEH.

Heas IlporpamMmmbel  —  obOecnieuuTh  HWHAWBUIYAIbHBIE  MOTPEOHOCTH

oOyJaromuxcs B UW3y4eHUH (U3UKH, B YCJIOBHUSAX, KOrjJa Y4eOHBINM IUIaH



0o0pa3oBaTeIbHON OpraHu3alluy MpeAyCMaTpUBAET H3ydyeHUE y4eOHOro mpeamera
«DusmnKa» TOJIHKO Ha 6a30BOM YPOBHE.

[Iporpamma paszpaboraHa ¢ yd4eToM pekoMeHaanui QenepaibHO padboueit
pOrpaMMbl BOCIIUTaHUS. B 4aCTHOCTH, OHA YYUTHIBAET MCUXOJIOrO-TE€1aroru4ecKme
0COOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM KaTeropuu oOydaromuxcs. [Iporpamma
CIOCOOCTBYET JAOCTMKEHHMIO JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS 00pa3oBaTeNIbHOM
nporpammsl 110 ¢usuke B cootBeTcTBUU ¢ DI'OC OOO 1 COOTBETCTBYET CIIEIYIOIIUM
OCHOBHBIM HaIpaBJIECHUSM BOCIUTAHUS:

1) marpuoTHYeCKOe BOCIHUTAHKE: IICHHOCTHOE OTHOIIEHHWE K JIOCTHKCHUSIM
POCCUMCKUX YUEHBIX-(DU3UKOB;

2) TpaXJAaHCKOE ¥ JIyXOBHO-HPAaBCTBEHHOE  BOCIUTAHHWE: T'OTOBHOCTH
K aKTUBHOMY Y4YaCTHUIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX U ITHUYECKUX
po0JIeM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHEHHUEM JTOCTUKEHUHN (DU3UKH;

3) HEHHOCTH HAYYHOT'O TIO3HAHUS: OCO3HAHUE IEHHOCTH (PU3NIECKON HAyKH KaK
MOIIHOI'O MHCTPYMEHTA MMO3HAHUSI MUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTUH, BaXKHEUILIEH
COCTaBJISIIOIIEH KYJIbTYphl, OPUEHTALMsI B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY
HAYYHBIX TMPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI;
pa3BUTHE HAY4YHOW JHOOO3HATENBHOCTH, HHTEpeca K  HUCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

4) TpymOBOE BOCIIUTAHHE: WHTEPEC K MPAKTHYECKOMY H3YUEHHUIO MPOQECCHH,
CBSI3aHHBIX C (PU3UKOI;

5) skonoruuecKoe BOCIIUTAHHWE: OPUCHTAIUS Ha TPUMEHEHHE (PH3HUECKUX
3HAHMUM JIJIS PEeIIeHUs 3a/1a4 B 00JJaCTH OKPYKAIOLIEH Cpe.Ibl.

N3ydenue Kypca HarpaBieHO Ha (pOpMUPOBAHHE Y 00 yUaIOIUXCS:

— CHUCTeMBbI (PU3MUYECKUX 3HAHUM KaK CHUCTEMOOOpA3YIOIIErO0 KOMIIOHEHTA
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, KaK OCHOBBI I TMOHUMaHUS (DPU3NIECKOI
CTOPOHBI SIBJIEHUIN OKPYXAIOILIEr0 MUPA;

— HHTEpeca Ha NPOJODKEHHWE OOYYEeHHSI Ha YpPOBHE CPEIHETO O0OIIero
oOpa3oBaHusI.

B pamkax peiieHus oCHOBHBIX 3a7a4 [IporpamMmel 10KHO OBITH 00€CIIEYEHO:



— npuoOiieHne  oOydyarolmuxcsi K  CaMOCTOSITENIbHOM — [O3HaBaTEJIbHOM
Y UCCIIEIOBATENbCKOM IESITEIbHOCTH, K HAYYHBIM METO/IaM MO3HAHUS;

— ¢opMupoBaHue y 0O0YyYaroIIMXCS MOTHBAIMM U Pa3BUTHE CIOCOOHOCTEN
K U3y4EHUIO (PU3UKH;

— (¢dopMupoBaHuE y 00Yy4arOIIUXCSI YMEHUN OOBSACHATH U OLIEHUBATH SIBICHUS
OKpY>KaroI[ero MUpa, UCIOIb3ysl 3HAHUS U OMbIT, MOTYYEHHBIE ITPU U3YYCHUH (PU3UKH,
OPUMEHATh WX TPU PEUICHUH Mpo0JeM B TOBCEAHEBHOM >XM3HU U TPYHAOBOH
NEeSATENbHOCTH;

— OCO3HaHUE OOYyYarOIMMMCS LEHHOCTH (PU3MUECKUX 3HAHUNW B IKU3HU
YEJI0BEKA, IOBBIIMICHUE YPOBHSA JKOJIOIMYECKOW KYJIBTYPBI, HENPUATHE IEUCTBUM,
IIPUHOCAILMX BPEJl OKPYKAIOIIEW CPEE U 30POBBIO JHOIEH;

— npuoOpereHre  OOy4alolMMHUCA  OMNbITa  CaMOIIO3HAHUS,  KJIKOYEBBIX

KOMHGTGHHHﬁ, HGO6XOIII/IMI>IX JJIA Pa3JIMYHbIX BUAOB ACATCIIbHOCTH.

MecTto kypca B 00pa3oBaTeIbHOM Mpolecce

Bo ®I'OC OOO pnsa o0sA3aTenbHOrO OOYyYEHHMsI YTBEPXKIEHBI JBa YPOBHS
OCBOCHHUS pabouux mporpamMMm Mo (usuke: 0a30BbI U yriayOJEHHBIN, HaYMHAas
c 7 kiacca. Coaepxanve mnporpaMmbl 1o ¢usnuke (yriayOJeHHBbI ypOBEHbB)
HanpaBJI€HO Ha  YAOBJICTBOPEHUE TMOBBIIIEHHBIX 3aIPOCOB  OO0yYaroIIMXcs,
cTpeMsIuxcs K 0oiee riryOOKOMY OCBOCHHUIO MPEIMETHBIX pe3ybTaTtoB. [Iporpamma
Kypca BHEYPOUHOM JesTenbHOCTH «TpyaHble BOMpPOCH (PU3UMKKU» HamIpaBieHa
Ha pacIIMpeHre 3HaHUH o0yJaromuxcs 1o Gpus3mke A KIAcCOB ¢ 6a30BBIM yPOBHEM
o0yueHus pu3MKe.

Temarnyeckoe miIaHUpPOBaHUE B MIPOrpaMMe Kypca BHEYPOUHOU JAESATEIbHOCTH
«Tpyanbie BOMPOCH! (UMK COCTABICHO TakK, YTO PACHPEICICHUE COIEePKATEIbHBIX
pa3/ienioB B HEM CHHXPOHU3UPOBAHO C 0053aTEILHOM MpOrpaMMoii 6a30BOTO YpOBHSI.
Peanuzauus cogepxanus npearaercs B opMax U BUiax AESTETbHOCTH, OTIUYHBIX
OoT ypouHbIX. ClemyeT OTMETHTb, YTO JaHHBIA KypC BBICTPAWBAeTCS HE TOJIBKO
Ha paclIupeHur (PU3UYECKOro CoAepKaHus 0a30BOr0 YpOBHS, HO M Ha MOBBIIICHUN

YPOBHSI CJIO)KHOCTH 3aj1a4, IPeJiaraeMbIX JIJIsl pEIIeHUs.



Pabouas mporpamMmma Kypca BHEYpPOUHOH JeATENbHOCTH «TpylnHbIE BOMPOCHI
bu3uKnM» npeaHazHaueHa Uil peanu3auuu B 7-9 knaccax. Dopmbl AesTENbHOCTH
o0yyaroumxcss MNpPeaycMaTpUBalOT AKTUBHOCTh M CaMOCTOSITEIBHOCTb, COYETAOT
WHJUBUIYaJbHYIO U TPYNIOBYIO (OpMbI pabOThI, OTIMYAIOTCS OT YpPOUYHBIX Ooisee
LHIUPOKUM UCIIOIb30BAHUEM IIKOJIbHOTO (puznyeckoro DKCIIEPUMEHTA,
MCCIIE0BATENILCKOM U POEKTHOM AEATENBHOCTH, PELIEHUEM HECTAHAAPTHBIX 331a4 U Jp.
CTpyKTypupOBaHHE TEMAaTHYECKOro IUIaHWpoBaHUs B lIporpamMme cOOTBETCTBYET
MOPSAJIKY U3YUEHHUSI pa3/IeloB U TeM (PU3UKU 0A30BOr0 YPOBHS B OCHOBHOM IIIKOJIE, TEM
caMbIM 00€CIIeYMBAETCS MPEEMCTBEHHOCTh YPOUHON M BHEYPOUYHOU NeATEIbHOCTU
Y BO3MOKHOCTb OCBOEHMS ITPOrpaMMBbl B Ipynmax NEPEMEHHOIO COCTABA.

Peammsanusa I[IporpaMmbl  IpeAmnosiara€T COYETAHWE PA3JIMYHBIX  BUIOB
JesTeNbHOCTH o0ydaromuxcs. [is rpynnoBoi paboThl MPEAyCMOTPEHBI: TUCKYCCHH;
pabota HajJ NpoeKTaMH (BbIOOP TEMBI IIPOEKTa, IUIAHUPOBAHUE paboT, paclpeaeieHue
pojiel, B3aUMOOLIEHKA TMpPU  BBINOJHEHUH TPYIIOBBIX IPOEKTOB); MOHTaX
DKCIEPUMEHTAIBHBIX  YCTAaHOBOK; npoBefieHHEe  (PU3MYECKUX  H3MEpEeHH
MO/l PYKOBOJACTBOM YUHTENS; OOCYXKIeHUE (PU3UUYECKUX SIBICHUW M MPOLECCOB;
00OCHOBaHME MOJIENICH TIPH PEIICHUH PACUETHBIX 3a/1a4y. B uHauBUyansHOM paboTe
IpOrpaMMOM  TPEyCMOTpPEHbl: 00paboTKa W  UWHTEpHpeTauus pe3yJbTaToB
busznyecKkux HM3MEPEeHUM; MOCTPOCHHE YCTHOTO MM MHUCbMEHHOTO OOOCHOBaHUS
P PELICHUM KAYECTBEHHBIX 3a/]ad, 3alUCh CHCTEMbl YPaBHEHUN U BBIIIOJIHEHUE
MaTeMaTHYECKUX pPacuyeTOB NP pELIEHWHM 3a1ad; IOUCK, WHTEpIpeTanus,
npeoOpa3oBaHUE U MPUMEHEHHE MH(POPMAIIMH €CTECTBEHHO-HAYYHOTO COACPIKAHMS.
Taxue BUIBI JesTETHHOCTH TOMOTAIOT PA3BUBATh Y 00YYaIOUIUXCS, C OTHOM CTOPOHBI,
HABbIKA BOCIPHUATUS HOBOM MH(OpMaNuu MpU pa3iMYHBIX CHOco0ax ee MoJaud,
a C Ipyrod — aKTUBHOCTb, CAMOCTOATEIILHOCTh M TBOPUYECKOE Hadayo. Peamusanus
[IporpamMmbl crIOCOOCTBYET HE TOJIBKO PACHIMPEHUIO 3HAHUN U YMEHUM 00ydaronXcs
B 00acTi (PU3HMKH (4TO OPHEHTUPYET Ha BBIOOP TEXHOJOTHYECKOTo (MHKEHEPHOIO)
npoduiisi B CpemHEH WIKOJE), HO M PAa3BUTHUIO Y HUX YHUBEPCAIbHBIX YUCOHBIX

JEHUCTBUMN.



[Iporpamma kypca paccuntana Ha 102 yaca B TeueHHe Tpex JIE€T OOydeHHUs
B /-9 kJaccax mpu MpOBEACHUH 3aHSATUH OJHMH pa3 B HeNeo o 1 akageMudeckoMmy
yacy KaxJoe. B 3aBUCHMOCTM OT KOHKpPETHBIX YCJIOBHUW peaau3alid OCHOBHOM
oOpa3oBaTelbHOW MpPOTrpaMMbl M KOJMYECTBA OOYYArOIIMXCS  JIOMYyCKaeTcs
dbopMupoBaHue y4eOHBIX TPYII U3 00YUAIOIIUXCS Pa3HBIX KIACCOB B IIpeieax OJHOM
napauienn. [IporpaMma MOXKeT pean30BBIBATHCS 00pa30BaTEIBHON OpraHu3aluei
CaMOCTOSITEJIbHO JTMOO HAa OCHOBE B3aWMOJCHCTBHUSI C JIPYTMMH OpraHU3AIUSMU,
OCYIIECTBIIIOIIMMU 00pa30BaTEIbHYIO ACSITEIbHOCTb.

[Ipu peanuzaruu [IporpaMmbl 3aa4a yduTesasi COCTOUT B TOM, YTOOBI CO3/1aTh
U 00y4Jaromuxcsi HeOOXOIMMBbIE YCIOBHUSA I TPUOOPETEHUS U Pa3BUTHUS YMEHHIA,
CBSI3aHHBIX C IIPOBEJICHUEM SKCIIEPUMEHTOB. J{JIsl pelieHus 3Toi 3a1a4u Heo0X0JuMO
HAIM4YuEe B KaOuHeTe (PU3MKM CTaHJAPTHOTO OOOPYIOBAaHMS, KOMIUICKTYIOIIUX
U PACXOJIHBIX MaTEpPHAJIOB, TPEOYIOIINXCA /ISl TPOBEICHUS dKCIiepuMenTa. [lepeueHb
npeajiaraéMbix padboT cPopMUpOBaH TakKUM 00pa3oM, UYTO TMOATOTOBKAa K HUX
IPOBEICHUIO HE JJOJDKHA BBI3bIBATh CYIIECTBEHHBIX 3aTPYAHEHUH — BCE HEOOXOUMOE
st peanuzaruu [IporpaMmbl, Kak MpaBuiio, JUOO HAXOAUTCS B KaOWHeTe (PU3MKH,
a100 TOCTYITHO B TOBCEIHEBHOM OBITOBOM OOMXOJIE.

Bropas 3agada yuutens nmo peanuzanuu [IporpaMMebl cBsizaHa ¢ BO3MOKHOCTBIO
MOWCKa, OOpabOTKM W TpeacTaBieHUss WHOOpPMAIIMKM HAYYHOTO COACPKAHUS
Ipy OpraHU3alUd TPYNIOBOM MPOEKTHOM M HCCIEAOBATENHCKOW JESTEIbHOCTH.
Jlng ycnemHol peanu3alyd CIIEHApHEeB MPOEKTOB PEKOMEHAYETCS HCIOJIb30BaTh
NEPCOHANIbHBIE KOMIBIOTEPHl C YCTAaHOBJICHHBIMU O(MUCHBIMU IPOrpaMMaMiu
U JIOCTYTIOM K ceTH VIHTepHeT (Kak MUHMUMYM OJIMH KOMITBIOTEP AJIsl KaXKIO0U TPYIIIIBI).

[Io ycMOTpeHHIO y4duTessl HEKOTOPBIE 3aHATHS MOTYT OBITh HUCKIIFOYCHBI
WIN 3aMEeHEHBI. [l MOBBIILIEHUS] HHTEpeca K MPaKTUYECKOMY H3y4EHUIO npodeccui,
CBSI3aHHBIX C (U3MKOM, peKkoMeHayeTrcs BHecth B Ilporpammy permoHanbHBIN
KOMITOHEHT: SKCKYPCHUU HAa MECTHBIC MPEANPUSITHS, B PETHOHAIbHBIC MY3€U, BY3bI

N KOJUICIKH TEXHUUYCCKOM HaITpaBJICHHOCTH.



COJEP) KXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®u3uka u ee poiib B NO3HAHUM OKPY/KAIOIIEro MUPAa

du3nka — OCHOBA PAa3BUTHUS TEXHUKU U TEXHOJIOTHH. DU3NYECKHUE BEITUUYUHBI
1 ux m3Mepenne. Knaccudukamms naMmepuTeabHbIX TpuOopoB. [lorpenrHocTh mpsMoro
m3Mepenusi. MHTepBallbHOE NPEACTABICHUE NOTPEIIHOCTH Hu3MepeHusa. llonstue
O TOTPEIIHOCTH KOCBEHHOTO M3MepeHusl. MeToa TpaHull i OUEHKHA MOTPEUIHOCTH
KOCBEHHOT'O U3MEPEHMUSI.

IIposeodenue sxcnepumenma.

N3mepenune teMnepaTypsl Py MOMOIIM KUJKOCTHOTO TEPMOMETpA U JaTUUKa
TEMITIEPaTyphl.

N3mepenue oObeMa TBepAOro Tela C TOMOIIBI0O MEH3YpKH, 3alucCh
MOTPEIIHOCTH U3MEPECHUS.

N3mepenus pasmepoB MajbiX OOBEKTOB ¢ YKa3aHUEM MOTPEITHOCTH KOCBEHHOTO
W3MEPEHUS.

I pynnogvie npoexmol IO HICTOPUU PA3BUTUSI KOCMOHABTUKH.

Paznen 2. IlepBoHayaibHbIE CBeIeHHsI 0 CTPOEHHH BelleCTBA

bpoyHoBckoe nBWKeHHE. ArperaTHbIE COCTOSHUS BemiecTBa. lloHsThe
0 KPUCTAJUTMYECKUX U aMOP(HBIX TBEPABIX TeJIaX. AHU30TPOMNUS CBOICTB.

Ilposedenue skcnepumenma:. ONBITBI 1O HAOMIONEHUIO OPOYHOBCKOTO
JBIKEHUS U Tuddy3un.

Ilpakmuueckas paboma 1o mnoctpoeHuio Kpuctamwimueckon pemerkun NaCl

U APYyrux BCHICCTB U 00BICHEHHUIO AHU30TPOIINHU CBOMCTB.

Paznen 3. /IBukeHne u B3anMoeiicTBUE TeJl

Cpennsst ckopocTh. PasHbie crmocoObl omucaHus JBMOKCHHUS (TaOJIMYHBIN,
rpaduueckuii). ['paduku 3aBUCHMMOCTEN BEIMYHMH, OIMUCHIBAIONIUX PAaBHOMEPHOE
newkenne. Cmecu W crutaBel. [loBepXHOCTHass W JWHEHHas IUIOTHOCTh. Cuita

ynpyroctu. Cuia TpeHus CKOJIbKeHUs1. PaBHOAEHCTBYIOIIAS CHUJL.
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IIposeoenue sxcnepumenma.

W3mepenne cpenHeil CKOpPOCTHM  (ABMKEHUE MOJEITU  AJIEKTPUUECKOIrO
aBTOMOOWJISI, CKOJIbKEHHUE OpyCKa 10 HAKJIOHHOM IJTIOCKOCTHU U Ap. ).

HccnenoBanrue 3aBUCHUMOCTH CpPEIHEM CKOpPOCTH OpycKa MpH €ro JIBHKEHHUH
BHHU3 110 HAKJIOHHOW IJIOCKOCTH OT YIJla HAKJIOHA INIOCKOCTH.

W3MepeHne >KECTKOCTH OJHOM TPYKUHBI U JKECTKOCTH JBYX TMPYXKHH,
COEAMHEHHBIX MEX1y COOON MOCe0BaTENbHO WM NapauIeIbHO.

HccnenoBanue pacTsyKeHUs: IPYKUHBI OT MAcChl IIOJIBEIIMBAEMbBIX IPY30B.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT CHJIbI HOPMAJIbHOT' O
JABJICHUS] U HE3aBUCHUMOCTH OT IUIOLIA/IA IOBEPXHOCTH CKOJIbKEHUS.

[IpencraBneHne pe3ysbTaTOB MCCIEAOBAHUN B BUJAE IPaUKOB C yKa3zaHHUEM

ITOTPELIHOCTEN MPSAMBIX U3MEPEHUM.

Paznen 4. /laBJjieHre TBepAbIX TeJl, dKUAKOCTE U ra3oB

JaBnenue TBepAbIX Ted. ['WapocTaTHUyeckoe JaBiICHHE B  KUIKOCTH.
AtMocdepHoe naBineHue. BoiTankuparomas cuma.

IIposedenue sxcnepumenma:

HccnenoBanrue 3aBUCHMOCTH JABJICHUS, OKa3bIBAEMOI'O YEJIOBEKOM Ha IO,
B 3aBHCHUMOCTH OT TUIOIIAH OMOphI (OOCHKOM, Ha KaOJIyKax u T. II.).

HccnenoBanue 3aBUCHMOCTH THAPOCTATHYECKOTO JIaBICHUS B KUIAKOCTH
oT IyOouHBI (¢ ToMoIsi0 U-00pa3HOro MaHOMETpa U TaTUNKa).

HaOmonenue nposiBieHus: atMoc(hepHOTro JaBICHHUS.

HccnenoBanue  3aBUCMMOCTH  aTMOC(EPHOrO  JABJICHUIO OT  BBICOTHI
OTHOCHUTEJILHO TOBEPXHOCTH 3EMIIU.

HccnenoBaHue 3aBUCHMOCTH Beca Tela B BOJAE OT OObeMa MOrpyKEHHOM
B )KHJIKOCTh YacTH Tela.

HnouesuoyanvHvle npoexmol:

Kak Bb1OpaTh 00yBb 1151 310pOBBS?

I/ICTOpI/IH BO3AYyXOINIaBaHUA U IIPUMCHCHUC COBPCMCHHBIX a3POCTATOB.
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N3ydyenne mnpuHnuna pabotrel OatuckadoB, Oatuchep U 0OCOOEHHOCTEM

CTPOCHHA FJ'Iy6OKOBOI[HBIX JKHUBOTHBIX.

Paszgeua S. PaGora u MmomiHOCTh. JHEpPrus

[Tommcnact. IIpocTeie MEXaHU3MBI B MPUPOJE U TEXHUKE. 3aKOH COXPaHEHHUS
MEXaHUYECKOU IHEPIUU.

IIposedenue sxcnepumenma: NpOBEPKa YCIOBUS PAaBHOBECHSI pbluara.

Peuwienue IKCNepUMeHnaibHblx 3a0ay Ha COCANHCHUA OJIOKOB.

8 KUIACC

Paznen 6. TemnoBbie siBJIeHUSA

AmnorponHble  mMoaudukanuu  yrieponga. [loBepXHOCTHOE  HaTsDKEHUE,
CMauyrBaHue, KamuusIpHbIe siBieHus . KoadpuimeHT moBepXHOCTHOTO HATSKCHUS.

TemtooOMeH u TemnoBoe paBHoBecue. 3akoH HproToHa—Puxmana. YpaBHeHue
TEIJIOBOTO OajaHca.

W3meHeHne BHYTpeHHEH sHepruu mnpu ¢a3zoBbix mnepexonax. ['paduueckoe
MpeACTaBIICHHE MPOIIECCOB HarPEBAHUS/OXJIAXKICHHS BEISCTBA.

TennoBble IBUTATENM W 3alllUTa OKPYKAOWIEH cpeapl. TemioBble MOTEpU
B TEILJIOCETSX.

Ilposeoenue sxcnepumenma.

BripamyBanue KpuCTaaioB MOBAPEHHOM COJIM WJIM METHOT'O KYIOpoca.

OnbIThl, JAEMOHCTPUPYIOUIME TOBEPXHOCTHOE HATSIKEHHE, KallWUISPHbIC
SIBJICHUS U SIBJICHUS CMauyUBaHUS.

HccnenoBanue mporiecca TeriooOMeHa Ipu CMEITMBAaHUHU XOJIO0THOW U ropsueii
BO/IBI.

HccnenoBanue Gpa3oBBIX MEPEXOIOB.

I'pynnosvle npoexmui IO TEMaM:

[IporHo3upoBaHre KOJOTMYECKUX MOCIEACTBUI WCHOJB30BAHUS JIBUTATEICH
BHYTPEHHETO CTOPaHUSI.

[IporHo3upoBaHUE SKOTOTMYECKUX MOCIEACTBUM HMCIOIb30BAHUS TEIJIOBBIX

Y TUJIPOJIEKTPOCTAHIUN.
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Pazgen 7. Diekrpudeckne 1 MAarHUTHbIE SIBJICHUS

Onektpusanus Tten. 3akoH Kymona. Onexkrtpuueckoe mnose. IC B uenm
IIOCTOSIHHOTO TOKa. 3akoH Owma Uil IOJHOM Henu. OJEKTPUYECKHE LEenu
U TIOTPEOUTENN IICKTPUUECKONU SHEPTUH B OBITY.

[lelicTBME MarHUTHOrO IIOJISI HAa TPOBOAHUK ¢ TOKoM. Cuma Ammnepa
u omnpexneneHue ee HamnpasieHud. Cuia JlopeHua v onpenesieHHe ee HalpaBJICHHUS.
Y ckopuTenu 3apsiyKEHHBIX YaCTHLL.

OnexTtporeneparop. CrocoObl MOMydeHUSs ITEKTPUIECKON SHEPTUH.

IIposedenue sxcnepumenma:

Onextpuzaius W OOBACHEHHE DJIEKTPU3ALMM  TeJ, B3aUMOJCHCTBUE
3apSKEHHBIX TEJ.

[IpoBepka mpaBwia CIOXKEHHS HANPSOHKEHUM TPU  MOCJIEI0BATEIIEHOM
COCMHEHNUN JIByX pE3UCTOPOB, NpaBWIA I CHIBl TOKA IIPU IapajlIeIbHOM
COEIMHEHUHU PE3UCTOPOB.

Omnpenenennie 3/]C 1 BHYTpEHHETO COMPOTUBIICHUS] ICTOYHUKA TOKA.

ITpoBepka BbinmoiHEHUA 3aKk0HAa OMa 11 TTOJTHOM LETIH.

Onpenenenue KIIJ HarpeBarensi.

HccnenoBanue 1eiCTBAS MArHUTHOTO MOJISL HA TPOBOJHUK C TOKOM.

Hnoueuoyanvrvle npoexkmsl Ha IpuMeHeHUEe cuibl Amniepa u cuibl JlopeHna
B TEXHUYECKUX YCTPOMCTBAX.

I pynnogvie npoexmul IO TEMaAM:

DNEKTPOCTAHLIMH Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPIUU.

DKOoJ0ruuecKue mpooIeMbl SHEPTETUKH.

TonnuBHEIC 2JIEMEHTHI U 3HCKTpOMO6HJII/I.

9 KJIACC

Pa3gen 8. Mexanuueckue siBJIeHUS

I'paduyeckass wHTEpHpeTamuss yCKOPEHHUS, CKOPOCTH, NPOWMICHHOTO IyTH
U TIepeMEILeHUS 1)1 IPSIMOJIMHEITHOTO PABHOYCKOPEHHOTO ABMKECHUSI.

JluHamMuKa ¥ KWHEMaTHKa Tella, JBIKYIIErocs BBEPX M BHU3 IO HAKJIOHHOM
MJI0CKOCTU. JIluHaMuKa U KHHEMAaTHKa Teja, OPOIIEHHOTO MO/ YTIIOM K TOPH30HTY.
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JIBr>keHuE 10 OKPYKHOCTH. [I0HATHE O TAHTEHIUAIBHOM YCKOPEHUHU.

3akoH beprynmm. [lonpemuas cuita Kppuia camosiera.

Yrpyrue u Heynpyrue CTOJIKHOBEHHs. 3aKOH COXPAHEHUs HMITyJbCa. 3aKOH
cOoXpaHeHUsi MexaHudeckod osHepruu. KoncepBaTuBHble cuiibl. (OOOCHOBaHME
IIPUMEHUMOCTH 3aKOHOB COXPaHEHHS.

IIposeoenue sxkcnepumenma

OnpeneneHue  yCKOpPEHHs Tejla IPU  PAaBHOYCKOPEHHOM  JIBUYKEHUHU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTHM IIYTM OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HaYaJIbHOM CKOPOCTH.

HccnenoBanue ABUKEHUS TeIa, OPOIIEHHOT O MO YIJIOM K TOPU30HTY.

N3mepenue neproaa 1 4aCTOThl OOpalleHus TeJa 10 OKPYKHOCTH.

OnbITHI, AEMOHCTPUPYIOLIUE ACCTBUE 3aK0HA bepHyin, u ux 00bsICHEHUE.

N3Mmepenne KNHETUYECKOW YHEPTUH TEJIA 110 JJIMHE TOPMO3HOI'O IIYTH.

I pynnoevie npoekmul IO TEMAM:

Hcropus pa3BUTHS OTEYECTBEHHON I'PaXk1aHCKOW aBUALUU.

Cyna Ha MOABOIHBIX KPBUIbSIX.

AHTHKPBIIO HA CKOPOCTHBIX aBTOMOOHIISIX.

Paznen 9. Mexannveckue KojJe0aHUs U BOJHBI

CelicMuueckue BOJIHBI. 3BYK, HHPPa3BYK U yIbTPa3BYK.

Ilposeoenue uccneoosanuii:

AHanmu3 JaHHBIX O PErucTpalliyd 3€MJIETPSICEHUNW U B3PHIBOB C IOMOIIBIO
CECMUYECKUX BOJIH.

OKCIEPUMEHTAIBHOE OINPENEICHUE TPAHUIL] YACTOTHI CIBIIIMMBIX 3BYKOBBIX
KOJIeOaHUH.

I pynnoevie npoexmupl IO TEMaM

Hcnonws3oBanue 3ByKa (WU yJIbTpa3ByKa) B TEXHUKE (IXOJOKAIUS, YIBTPA3BYK
B MEJUIIUHE U JP.).

3BYKHU B IPUPOJIE.
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Pazgea 10. DaeKTpoMarHuTHOE 1M0JIe U 3JIEKTPOMATHUTHbIE BOJTHbI
[TonyyeHue >eKTPOMArHUTHBIX BOJH Pa3HbIX YaCTOT.

I pynnogvie npoexmuol IO TEMaM

[TposiBrieHUsI 3JIEKTPOMArHUTHOTO U3JIYYEHUS B IPUPOJIE.

IIpruMeHeHne 3eKTPOMarHuTHOTO U3JIYYE€HUS B TEXHUKE.

Pa3zgen 11. CBeToBbIe AIBJIEHUSA

®dopmyna ToHkoM JmH3BL. [locTpoeHue wu300pakeHut, CHOPMHUPOBAHHBIX
ToHKON nuH30i. KoadduimenTsl oTpaxkeHus, MOTJIOMIEHUS, MPOMYCKAHUS Tyden
pa3HOTO IBETA HA Pa3HBIX BemecTBax. aTepdepenus u audpakius 3ByKOBBIX BOJH.
NuTepdepenius u audpakius CBETOBBIX BOJIH.

IIposedenue sxcnepumenma:

Omnpenenenue (GOKYCHOro pPACCTOSHUS W ONTUYECKOW CHIIBI CcOOMparoien
JIMH3BI.

HccnenoBanue 3aBUCUMOCTH CBOWCTB HM300paXEHUW B TOHKOM JIMH3E
B 3aBUCUMOCTH OT PacCCTOSHUS MEXY JIMH30M U UCTOYHUKOM CBETA.

N3mMeHeHus ONTUYECKON CUJIbI IIPU CI0KEHUHU TOHKUX JIMH3.

OnbITEl TIO BOCHPUSTHIO I1IBETa MPEAMETOB MPU HUX HAOIIOJCHUU Yepes
I[BETOBBIC (PMIIBTPHI (IIBETHHIC OUKH).

Hab6monenue sinenuii uHTEpPEpeHIUU U TUPPAKITUN.
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IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUMS KYPCA BHEYPOUHOI
AEATEJIBHOCTHU «TPYJAHBIE BOIIPOCbHI ®U3UKN»

Peanu3anus nporpaMMsl Kypca BHEYPOUHOU AEATEILHOCTH « TpyIHBIE BOIIPOCHI
¢u3nKu» HampaBieHa Ha OOECleYeHUE JOCTHKEHUS OOy4JaroUIMMUCS JUYHOCTHBIX,

MCTAlIPECAMETHBIX U IPEAMETHBIX 06p8,30BaTCJ'IBHBIX PE3YyJIbLTATOB.

JIMUHOCTHBLIE PE3YJIBTATBI B uacTu:

1) nampuomuueckoeo socnumanus: IEHHOCTHOE OTHOIICHUE K JIOCTHXKCHUSIM
POCCHICKUX Y4EHBIX-(DU3UKOB;

2) epascoanckoco u - OYyXO8HO-HPABCMBEHHO20 — 6O0CNUMAHUS. TOTOBHOCTb
K AKTHBHOMY YyYacTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYMMBIX M JSTHYECKUX
po0JIeM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHEHUEM JTOCTUKEHUN (DU3HKU;

3) yennocmu HayuHO20 NO3HAHU: OCO3HAHUE IEHHOCTH (DU3NYECKON HAyKH KaK
MOIIIHOT'O MHCTPYMEHTA TTO3HAHUSI MUPA, OCHOBBI Pa3BUTHs TEXHOJOTUHN, BayKHEUIIIEH
COCTaBISIIONICH KYJIBTYPBI, pa3BUTHE HAy4YHOM JF0OOO3HATEIBHOCTH, HHTEpeca
K MCCIIeIOBATEIBCKOM 1eATEIHbHOCTH;

4) hopmuposanust Kyibmypbl 300p06bsi U IMOUUOHAILHO20 ONACONOLYHUSIL:
OCO3HAHUE IIEHHOCTH 0e30MacHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOTHIECKOM
MUpE, BaXHOCTH MpaBWJI OE30MacHOTO IMOBEACHHS Ha TPAHCIOPTE, Ha JOpOrax,
C DJICKTPUYECKUM U TETUIOBBIM 000pYIOBAaHUEM B JIOMAIIHUX yCIOBUSX;

5) mpyooeozo 6ocnumanus: aKTUBHOE y4acTHE B PEIICHUH MPAKTUICCKHX 337124
TEXHOJIOTHYECKON ¥ COIMAIbHOW HAMpaBICHHOCTH, TPEOYIONMX B TOM YHCIE
1 GU3HYECKUX 3HAHUI;, MHTEPEC K MPAKTUICCKOMY H3YICHHIO TTpodecchii, CBI3aHHBIX
¢ (pU3UKOI;

6) sxon0euueckoeo ocnumanusi: OPUCHTAIMSI HA TPUMEHEHHE (PH3MYECKUX
3HaHMM I pelIeHHs] 3a7ad B OOJIACTH OKpY’KaloIlleld Ccpelbl, TUIAaHUPOBAHUS
MOCTYIKOB U OIIEHKU UX BO3MOXKHBIX TTOCTIEJCTBUM ISl OKPYKAIOIIEH CPEeIbl;

7) adoanmayuu K uUBMEHAIOUWUMCS YCIOBUIM COUUATILHOU U NPUPOOHOU CPEObL:

HOTpC6HOCTB BO BSaHMOHeﬁCTBHH IIpX BbIIIOJJHCHHUH I/ICCJ'IGI[OBaHI/Iﬁ H IIPOCKTOB
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(bu3uYecKOl HAIpPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTUX; OCO3HAHHUE
neUIMTOB COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH B oOsacTu (U3UKH;
IJJAHUPOBAHUE CBOCTO PA3BUTHS B TMPHOOPETCHUH HOBBIX (PU3MYECKUX 3HAHUM;
CTPEMJICHHE aHAJIM3UPOBAaTh W BBISBISATH B3aUMOCBS3U MPUPOABI, 0OIECTBA

N DKOHOMHUKH, B TOM 4YHCJIC C UCIIOJIB30BAHUCM (1)I/I3I/I‘-IGCKI/IX 3HAHUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS:

bazosvie nocuueckue oelicmaus:

— BBISBIATh WM XapaKTEPU30BaTh  CYIICCTBEHHbIC TPHU3HAKH  SBJIICHUU
Y TIPOIIECCOB;

— BBISBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBAEMBbIX (DaKTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;

— BBISBJISTh MPUYMHHO-CIEJCTBEHHBIC CBA3W MpPU HM3Yy4YCHUU (HUBHUECKUX
SBJIIGHUA W TPOIECCOB, JeNaTh BBIBOJALI C HCIOIB30BAHUEM JICTYKTUBHBIX
Y MHAYKTUBHBIX YMO3AKITFOUSHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3NYECKUX
BCJIMYMH;

— CaMOCTOSITENIbHO BhIOMpATh CrOCOO pellieHusl yueOHOW (pU3nYecKor 3a1auu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB peEIIeHHUs, BBHIOOp HamOojiee MOIXOASIIETO

C Y4CTOM CaMOCTOATCIIbHO BbBIACICHHBIX KpI/ITCpI/IeB).

baszosvie uccneoosamenvckue oeticmaus:

— WCTOJB30BaTh BOMPOCHI KaK HCCIEMOBATEIbCKUN WHCTPYMEHT TO3HAHUS;
MPOBOAUTH IO CAMOCTOSITENBHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXKHBIN
bu3HUeCcKuil IKCIIEPUMEHT, HEOOJIBIIIOE UCCIeIoBaHUE (PU3UUECKOTO SIBJICHMUS;

— OIICHMBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTb HH(POPMAIIHIO, MTOJTYd EHHYIO
B XOJI€ MCCIICTOBAHUS WJIH YKCIICPUMEHTA,;

— CaMOCTOSTENLHO (HOPMYIMPOBATH O0OOIIEHUS W BBIBOJBI MO pe3yibTaTam
MIPOBEICHHOT O HAOIIOICHUS, ONBITA, UCCIICAOBAHNS;

— TPOTHO3UPOBATH BOZMOKHOE JaJIbHEHIIIEE pa3BUTHE (PU3UUECKUX MTPOIIECCOB,
a TaK)Ke BBIIBUTATh MTPEIIOIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.
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Paboma c ungopmayueri:

— TPUMEHATH PA3IWYHBIE METObI, WHCTPYMEHTHI M 3amlpOChl MPH TIOUCKE
u orbope wHGOPMALUM WM JIAHHBIX W3 HCTOYHHKOB C YYETOM IIPEJIOKEHHOM
y4eOHOM 3a/1a4U U 3aJIaHHBIX KPUTEPHUEB;

— BbIOWpATh, AaHAIU3UPOBATH, CHUCTEMATH3UPOBATh U HWHTEPHPETUPOBATH
WH(OPMAITNIO Pa3IMYHBIX BUIOB U (POPM TpECTABICHUS;

— OIICHWBATh HAJCKHOCTh HWH(GOPMAIMHM TI10 KPHUTEPUSAM, MPEITI0KESHHBIM
yUuTEIEM UM CPOPMYITHUPOBAHHBIM CAMOCTOSITEIHHO;

— CaMOCTOSITETbHO  BBIOMpaTh  ONTUMAbHYIO  (OpMy  TpeaCTaBICHUS
uHQOpMAIIMM W WIUIIOCTPUPOBATh pEIIaeMble 3aJladyd  HECIOKHBIMH CXEMaMH,

JuarpaMMamu, MTHOM rpadukoil 1 uX KOMOWHAIIUSIMH.

KoMMyHHKATHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUsI

Obwenue:

— BBIp@XaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

— B Xo/A¢ OOCYXIeHUs Yy4eOHOro maTepuana, Pe3yibTaToB JabO0paTOPHBIX
paboOT ¥ TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBbI
M BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha pEIICHUE 3aJadyd M IOAJCp)KaHHE
0J1aroKenaTeIbHOCTH OOIIEHHS,

— COIIOCTaBJISITh CBOM CYXKIEHUS C CY)KICHUSIMH IPYTUX YYAaCTHHKOB JIHAJIOTA,
OOHApYKUBATh Pa3ININE M CXOACTBO MMO3UIIHH;

— TyOJIMYHO MPEACTABISTH PE3YyIbTAThl BBIMTOJTHEHHOTO OIBITA, UCCIICTOBAHMS,

IIPOEKTA.

PeryasiTuBHbIe yHUBepCaJIbHbIE YUeOHbIE [1eilCTBUA

Camoopeanuzayusi:

— BBIABJISITH TIPOOJIEMBI JIJIsl PEIICHUS B )KU3HEHHBIX U Y4EOHBIX CUTYAIIUSIX;

— OpPUEHTUPOBATHCSA B  PAJNIMUHBIX  TOAXOAAaX  MPUHIATUS  peHIeHUui

(MHOUBHIYAIbHOE PEILICHUE, IPUHATHE PEIICHUN B TPYIIIE);
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— CaMOCTOATCJIBHO COCTAaBJLITh AJIT'OPHUTM PCHICHUSA (1)H3PI‘-IGCKOIZ 3aJa4dn
WM IIIaH HMCCICAOBAHUA C YUYCTOM HMMCIOIHUXCA PECYypCOB H COOCTBEHHBIX
BOSMO)KHOCTeﬁ, APryMCHTHPOBATH IIPpCAJIaraCMbIC BaAPpHAHTLI pemeHHﬁ;

— Jenath BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CamokoHmponb, SIMOYUOHALHBIU UHMETLIEKM

— JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUM U TIpeaJiaraTh IJaH € U3MECHECHUS;

— YUHUTBIBaTh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh
Ipyu  penieHuu ydyeOHOM 3ajadyu, aJanTHpOBaTh pEIICHHE K MEHSIOUUMCS
00CTOSTENLCTBAM;

— OOBSACHATh  NPUYUHBI  JOCTHRKEHUS  (HEHOCTYOKCHHS)  Pe3yJabTaTOB
JeATEeIbHOCTH, 1aBaTh OLICHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOAUTh MO3UTHBHOE
B MPOU3OMIEAIIECH CUTYallUH;

— BHOCHUTHh KOPPEKTHBBI B JIEATCIHHOCTh HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
M3MEHUBIINXCS CUTYalNi, YCTAHOBJICHHBIX OMKOOK, BOBHUKIIUX TPYAHOCTEH;

— OIIEHUBATh COOTBETCTBUE Pe3yJibTaTa IEIN U YCIOBUSIM;

— CTaBUTH ceOs HA MECTO JAPYroro yejoBeKa, TOHUMATh MOTHUBBI M HAMEPCHHS
ApYToro;

— TpU3HaBaTh CBOE MPaBO Ha OMMOKY TpHU pemieHuH (U3MUECKUX 3a/1a4

HJIM B YTBCPIKACHUAX HAa HAYYHBIC TEMBI M TaAKOC K€ IIPaBO APYroro.

MNPEIMETHBIE PE3YJIbTATDI:

[IpeamerHbie pe3ysbTaThl OCBOCHHUS IIporpaMMbl ydeOHOro Kypca K KOHILY
oOydeHus B 7 KJiacce:

— pasnu4arh (U3HYECKHE SBJICHUSA (MEXaHUYECKOe JIBIDKCHHE, TEIJIOBOEC
JBIDKCHUE YACTHUI[ BEIIECTBA, B3aUMOJICHCTBUE Tel, aTtMoc(epHOe MJaBlcHHE,
IPEeBpAIICHUS MEXaHHYECKON SHEPTHH U JIP.) IO OIUCAHMIO X XapaKTePHBIX CBOWCTB
¥ Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIIMX JaHHOE PU3UICCKOE SBIICHHC,

— pacmo3HaBaTh ~ TNPOSBICHHE  HM3YyYCHHBIX  (DU3MYCCKHUX  SBJICHHM
B OKpYKAlOIIeM MUpE, MPH 3TOM IEPEBOAMTH MPAKTUYSCKYIO 33ady B Y4eOHYFO,

BBIJICIIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) QU3NUECKUX SIBIICHUIA;
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— XapakTepu3oBaTh CBOMCTBa TeJ, (U3MUECKUe SBIECHUS M IPOLECCHI,
WCTIOJNIBb3Ys MpaBUJIa CIOXKEHUSI CWII, 3aKOH ['yka, 3akoH [lackais, 3akoH Apxumena,
3aKOH COXpaHEHUS! MEXaHWYECKOW SHEPruu U Jp.;

— OIKCHIBaTh W3YYEHHbIE CBOWCTBA T€JI U (PU3MUECKHUX SIBJICHHUM, HCIONB3YS
¢usnyeckue BENMMYMHBI (Macca, TUIOTHOCTh BEIIECTBA, BPEMSA, IIyTh, CPEIHSI
CKOpOCTb, CHJIa YOPYTOCTH, CHJIa TPEHHS, CHJia TSKECTH, BEC Teja, KMHETHYecKas
Y MIOTCHIMAIbHAS SHEPTHUS U IIP.);

— OOBSICHATH M3YyYEHHbIE (DU3MUECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TeT,
B TOM 4YHCJIE€ B KOHTEKCTE€ CHUTYyaludl MPaKTUKO-OPHEHTHUPOBAHHOIO XapakTepa,
U peuaTh KayeCTBEHHBbIE 3aJlayu, 3a7aud, TPEeOyIoIIMe YWCICHHOrO OICHUBaHUS
XapaKTepHbIX 3HAUYCHUN (PU3MUECKHX BETUYMH, PACUETHBIC 33Jaud MO U3y4aeMbIM
TeMaM Kypca QU3HKH;

— TPOBOJUTH MpPSIMBbIE M KOCBEHHBIE H3MEPEHUS H3YYEHHBIX (U3HUECKUX
BEJIMYHMH C HMCIOJb30BAHMEM AaHAJOTOBBIX M LHUQPPOBBIX TPHOOPOB, 0OOOCHOBBIBATH
BBIOOP METO/1a M3MEPEeHUs], PUKCUPOBATH MMOKA3aHUS PUOOPOB;

— coOnrojaTh mOpaBWia TEXHUKM Oe3omacHoro Tpyda mOpu  padore
c nabopaTopHbiM O00OpYJOBaHWEM, 3HATh MPUHIUN JCUCTBUS  MPUOOPOB
U TEXHUYECKHUX YCTPOICTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYbI,

OapoMmeTp, pblyar u Jp.

[IpenmeTHbie pe3ynbTaThl OocBoeHHs lIporpammbl yuyeOHOro Kypca K KOHILY
oOydeHus B 8 kiacce:

— HCIIONB30BaTh TMOHATHS (arperaTHble COCTOSHHUSI BEIIECTBA, CHOCOOBI
U3MEHEHUSI BHYTPEHHEH HSHEpruM, JJIEMEHTApHbIM  JJIEKTPUUYECKUU  3apsf,
IIPOBOJAHUKH, TOJIYNPOBOJHUKH, JUAIEKTPUKH, HCTOYHHUKHA ITOCTOSHHOIO TOKaQ,
ANEKTPUYECKOE TI0JIe, MAarHUTHOE MOJi€ W JIp.) U CHMBOJUYECKUU S3bIK (PU3UKH
IPU pellIeHUH Y4eOHbIX U MPAaKTUYECKUX 3a/1a4;

— pa3nuyaTrh SBJIEHUS (TEIUIOBOE pPABHOBECHE, HCIApPEHHE, KOHJEHCAlus,
IUTaBJICHHUE, KPUCTAIIM3alUs, KUIIEHUE, CIIOCOOBI TeIIIONepeaayun, dJIeKTpU3alus Te,

B3aNMOJICVICTBUE 3apsiJiOB, JIEMCTBUE BJICKTPUYECKOIO TOKA, AEWCTBUE MArHUTHOTO
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MoJIsl Ha TIPOBOJHUK C TOKOM M JIp.) IO OINHCAaHHUIO MX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (HU3UUYECKOE SIBJICHHUE;

— ONKCHIBaTh M3YYCHHBIC CBOMCTBA Tell W (PU3NUYECKUX SBIICHHM, HCIIOJIB3YS
(bu3UYECKHE BEIMYMHBI (TEMIIEpaTypa, KOJIMYECTBO YIHEPTUH, YACIbHAS TEIUIOEMKOCTh
BEILIECTBA, yJEJIbHAs TEIUIOTa IUIABJICHMS, YAeJbHAas TeIioTa mnapooOpa3oBaHus,
yllelbHas TeIUIOTa CTOPaHus TOTUIUBA, KOA(PMHUIIUEHT MOJIE3HOTO ICUCTBHS TEIIOBOM
MaIllUHbI, OTHOCUTEJIbHAS BIIAYKHOCTh BO3/lyXa, pad0Ta U MOIIHOCTh 3JIEKTPUYECKOTrO
TOKa W Jp.), TPH OINHUCAHUU TMPABWIBHO TPAKTOBaTh (PU3WYECKUA CMBICT
UCIIOJIb3YEMbIX BEJMYWH, WX OOO3HAYCHUS W CIUHUIBI (PU3UYECKUX BEIMYUH,
HaxoJIUTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO0 BEJIUYMHY C JAPYTHUMU
(U3UYECKUMU BETMYMHAMU;

— XapaKTepu30BaTh CBOMCTBA T, PU3NUCCKUX SBJICHUH U MPOLIECCOB, UCIOJIB3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BEIECTBA,
ypaBHEHHE TEIUIOBOI'0 OajaHca, 3aKOH COXPAHEHMS AJIEKTPUYECKOro 3apsja, 3aKOoH
Kynona, 3akon Oma, 3akoH J[xoymns—JIeHIia, 3aKOH COXpaHEHUsSI SHEPTUH, MPU ITOM
pa3nuyaTh CI0BECHYIO (JOPMYIHMPOBKY 3aKOHA U €70 MAaTEMAaTHUYECKOE BhIpaXKEHUE;

— OOBSICHATH U3yYEHHBIC (PU3HUECKUE SABJICHHS, TPOIIECCHI, CBOMCTBA TEJI, B TOM
YUCJIC U B KOHTEKCTE CUTYallMld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peraTh
KaueCTBEHHbIE 3a/Jaul, B TOM 4YHCJIE€ TpeOyIolMe YHCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUH (DU3WYECKUX BEIWYMH, peEIiaTh pacyeTHbIC 3a7add
0 U3y4aeMbIM TeMaM Kypca Pu3uKy,

— TPOBOAWTH TMPSMBIE W KOCBCHHBIC HW3MEPEHUS W3YYEHHBIX (HU3MICCKUX
BEJIMYHH C UCIIOIH30BAHNEM aHAJIOTOBBIX U ITU(DPOBBIX TPHOOPOB;

— pacmo3HaBaTh MPOCThIC TEXHUYECKUE YCTPOMCTBA (SKUIKOCTHBIH TEPMOMETD,

TEPMOC, JIBUTATEJIb BHYTPEHHETO CrOpaHusi, peOCTaT | JIp.).

[IpenmeTHbIE PE3yJbTATBl OCBOCHHS MPOrPaMMbl Y4E€OHOrO Kypca K KOHITY
oOydeHus B 9 kJacce:
— HWCIOJb30BaTh TMOHATHUS (OTHOCHUTEIIBHOCTh MEXAHUYECKOrO JIBUKEHUS,

MEXaHUYECKOE BOJHBI, 3BYK, MH(PPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI,
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IKaja 3JEKTPOMarHUTHBIX BOJIH, MICTOUHHUK CBETA, CIEKTP UCITYCKAHUSI U TIOTJIOMICHUS
U p.) ¥ CHMBOJWYECKUHA S3BIK (DM3MKUA TIPH PENICHUH YUEOHBIX W TPAKTHYCCKUX
3ajay;

— paznuuath siBJieHUs (CBOOOAHOE TaJCHHUE TeJl, IBHXKCHHE MO0 OKPY)KHOCTH,
KosiebaTebHOE IBUKEHIE, BOJTHOBOE JIBIKEHUE, pas3ioKeHue 0eoro cBera B CIEKTP
W Jp.) 10 OIHCAHHWI0O HX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIHUX JaHHOE (PU3NYECKOE SBJICHUE;

— pacmo3HaBaTh  MPOSIBIEHWE  HM3yYEHHBIX dbusnuecknux  SBICHUUN
B OKpYXaroleM Mupe (B TOM uuciie, GU3M4ecKoe SBJICHUSI B MPUPOJE), MPU I3TOM
MEPEBOJIUTH MPAKTHYECKYIO 3a7a4y B Y4€OHYIO, BBIJCIATH CYIIECTBEHHBIE CBONCTBA
(mpu3Haku) GU3NYECKUX SIBJICHUM;

— OMHCHIBATh M3yYEHHBIC CBOWCTBA Tel W (PU3NYECKHUX SIBJIICHUU, WCIIONB3YS
dbusnyueckre BeIMUYUHBI (CPEIHSS U MTHOBEHHAs CKOPOCTh Teja MPU HEPABHOMEPHOM
JBIDKEHUHN, YCKOpPEHWEe, YCKOPEHHE CBOOOIHOTO MAJCHUS, UMITYJIbC Tea, UMITYIhC
CWJIBbI, TIEPUO/ M YacTOTa KOJeOaHMI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETA, MMOKa3aTeNb MPEJIOMIICHUS CPEJIbI U JIp.), TIPU OMUCAHUU MPABUILHO TPAKTOBAThH
(U3HYECKUI CMBICIT UCTIONIb3YEMBIX BEIMYNH;

— XapakTepu30BaTh CBOWCTBA T, (U3MUYECKUX SBICHHM U IMPOIIECCOB,
WCIIOJIb3Ysl 3aKOH COXpPAHEHWs JHEPrUH, 3aKOH BCEMHUPHOTO TATOTCHMS, IPHHITHIT
CYMEPHO3UIINN CUJI, TPUHIIUI OTHOCUTEIbHOCTU [ anmies, 3akoHbl HpioTOHA, 3aKOH
COXPAHEHHS UMITYJIbCA, 3aKOH bepHyJUIM, 3aKOH OTpaKeHHsI U MPEJIOMJICHUS CBETa,
dbopMyTy TOHKOW JIMH3BI, IPH 3TOM Pa3jNdaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA
U €ro MaTeMaTU4YecKoe BhIpaXKEHUE,;

— pemiaTh 3a/1ayd M0 U3Y9aeMbIM TeMaM Kypca, BhIOMpas COOTBETCTBYIOIIYIO
bu3MUeCcKyl0 MOJleJIb C MCIOJB30BAaHUEM 3aKOHOB M (OPMYI, CBS3BIBAIOIIUX
(bu3YecKre BEIUYNHBI,

— TPOBOAUTH TPH HEOOXOJUMOCTH CEPUI0 TPSIMBIX W3MEPEHUMU, ONpeiesiss
CpenHee 3HAaYeHUE M3MEPSEeMON BEJIMYHMHBI W TOTPEIIHOCTh PE3yIbTaTOB IMPSIMBIX

U3MepeHnid, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEpPUTENILHOTIO MPUOopa);
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— coOmogaTh MpaBWiIa TEXHUKH  O€30IacHOro Tpylda TMpu  paboTe
¢ 1abopaTopHBIM 00OPYIOBAaHHUEM, XapaKTEPU30BATh MPHUHITUI ICHCTBHUS MPHOOPOB
U TEXHUYECKUX YCTPOUCTB (CIUAOMETpP, JATYMKU IIOJIOKEHHUS, PACCTOSHUS
U YCKOPEHWsI, pakeTa, O4Kd, (poroammapar, MHUKPOCKOI, TEJIECKOII, CIEeKTPOCKOII,
kamMepa BumbcoHa u ap.), HUCHONB3yd OCOOCHHOCTH (DU3UYECKUX SIBICHUH,

HeoOXxoauMble (PU3NYECKUE 3aKOHBI U 3aKOH OMEPHOCTH.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
HaunmMeHoBaHue pa3aeiioB
Ne P . | KoauuecTBo
M T€M Kypca BHEYPOUHOM
n/n P P 4yacoB

ACATECIIBbHOCTH

OcHoBHOE coaepxaHne

®opma padoThl/XapaKTepuCcTHKA
AeTeJIbHOCTH 00y4arouxcst

Paznen 1. ®u3nka u ee poJib B NO3HAHMHU OKPY/KAIOIIEr0 MHpa

1.1 | ®usuka — ocHOBa pPa3BUTUS 3 JlocTrykeHuss ~ OTE€YeCTBEHHOM  Hayku | I'pynmoBbie MNPOEKTBI 110 HCTOPUM PA3BUTHUS
TEXHUKU U TE€XHOJIOTUH U TEXHUKU KOCMOHAaBTUKU (paboTa ¢ aHHOTHPOBAHHBIM
CIIMCKOM pECYPCOB, BBIOOpP TEMBI, MOATOTOBKA
W 3alUTa pe3eHTanui)
1.2 | ®usnyeckue BEIMYUHBI 2 U3mepenne  ¢usuueckux  BenuuuH. | [IpoBeneHune IKcepuMeHTA:
Knaccudukanusa u3sMepUTENbHBIX HpH- | o M3MepeHwe  TeMmIepaTypbl I[PH  ITOMOIIN
6opoB. IlorpemHocts OpsIMOro H3Me- KUIKOCTHOTO  TepMOMETpa W JaT4yMKa
penusi. HTepBanmbHOE mMpeACTaBlIeHUE TEMITEPATYPHL.
norpemnocTd  u3Mepenus.  IloHste | o M3mepeHne o0beMa TBEPOTo TENA C TOMOIIBIO
O IOrpCeIHOCTH KOCBECHHOTO M3MEPCHUA MEH3YPKH, 3aIIACh MTOIPELTHOCTH U3MEPEHUS.
(Ha TIpUMepe KOCBEHHOTO HM3MEPCHHS | o W3mepenue  pasMepoB  MalblX  OOBEKTOB
pasMEpoB  MallblX TE€JI H KOCBECHHOI'O C yKa3aHWEM TMOrPEIIHOCTH  KOCBEHHOTO
u3MepeHus oObema TBEpAOro  Tena H3MEPCHHS
C TMOMOILBI0 MEH3YpPKH). MeToa rpaHuil
JUIs OLEHKU IOrPEIIHOCTH KOCBEHHOI'O
U3MEpEHUs
Wroro no pazneny 5
Pa3nen 2. IlepBoHayajibHbIE CBeICHUS] O CTPOCHUM BelleCTBA
2.1 | JIBmkeHue 4acTHI] 1 Huddysus. bpoyHoBckoe nmkeHue IIpoBenenue 3xcnepuMeHTa:
BEIL[ECTBA e OnpITel 1O HAOMIOJEHUI0  OPOYHOBCKOIO

IBUKEeHUS U nudPy3un.
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Pemienne kauyecTBEHHBIX 3a/1a4 Ha OObSICHEHUE
SIBJICHUY B KU3HEHHBIX CUTYaIHIX
2.2 | ArperaTHbl€ COCTOSTHUS 1 ArperaTtHbie cocTosiHus BenlectBa. [lons- | [IpakTuyeckas padora: MOCTPOECHUE
BEIL[ECTBA THE O KpPUCTAJUTMUECKMX M aMop(HbIX | kpuctaumueckoi pemerku NaCl wu  apyrux
TBEPJbIX TeNaX. AHU30TPOIUS CBOMCTB BEIIECTB, O0BSICHEHNE aHU30TPOITUU CBOHCTB
Hroro no pazaery 2
Paznen 3. JIBu:keHue U B3auMojeiicTBUE Tel
3.1 | MexaHnuueckoi ABMKEHUE 5 CpenHss CKOpoCTb. IIpoBenenue s3xcnepumMeHTa:
Pasnble crmocoObl onucaHus IBHXKEHHS | o V3MepeHue CpeaHell CKOpPOCTH (JBHKEHHE
(TaGmuiel, rpadukn). MOZEIN AJIEKTPUYECKOTO aBTOMOOWIIS,
I'paduku  3aBHCUMOCTEH  BEIMYMH, CKOJIb)KEHHE OpyCKa 10 HAaKIOHHOHM IIOCKOCTH
OIKCHIBAIOLINX PABHOMEPHOE JIBUKEHUE. u 71p.).
Onpenenenve  nmytn 1o rpaduky | e MccnemoBaHue 3aBUCUMOCTH CPEIHEH CKOPOCTH
3aBUCUMOCTH  CKOpOCTH  OT BPEMCHU Opycka Mmpu ero JBMKEHUH BHHU3 MO0 HAKIIOHHON
(1711 PaBHOMEPHOTO M HEPABHOMEPHOTO IJIOCKOCTH OT yTIJjla HAaKJIOHA INIOCKOCTH.
JIBYDKEHUS) Pemienne  pacyeTHbIX  3aJa4  BBICOKOTO,
OJIMMITMAJTHOTO YPOBHEHN CII0)KHOCTH Ha CPEAHIO0
CKOPOCTh, C HCIIOJIb30BaHUEM TI'paduKOB/TabINIL
3aBUCHUMOCTH CKOPOCTH M IYTH OT BpPEMEHHU
MIPU PABHOMEPHOM M HEPABHOMEPHOM JIBUKCHUHI
3.2 | IlmoTHOCTH 2 CBsi3p  IUIOTHOCTM €  KOJMYECTBOM | PelleHHe SKCNMEPHMEHTAIBHBIX W PacyeTHBIX
MOJIEKYJI B €IMHHLIE 00beMa BEIIECTBA. | 3a4a4  BBICOKOTO, OJIMMIIMAIHOIO  YpPOBHEH
Cmecu wu  cmuaBbl. [lOoBepXHOCTHAs | CIIO)KHOCTH Ha CpEIHIOK IJIOTHOCTh, IOBEPX-
Y JIMHEHHas! JIOTHOCTb HOCTHYIO U JMHEHHYIO IIJIOTHOCTD
3.3 | Cunbl. Bugsr cun 4 Cuta ynpyrocru. IIpoBeneHue IKCIEPUMEHTA:
Cuna TpeHHs CKOJbKECHHUS. e lI3MepeHHre JKECTKOCTH OIHOH  MPYKHUHBI
PaBHozelicTByOIIAs CUIT U JKECTKOCTH [IBYX TMPYXKHH, COCIMHEHHBIX
MEXJy CcOOOH TMOCenoBaTeIbHO WM Mapai-
JIENIBHO.

25



e lccnenoBanue  3aBUCHMOCTH  PACTSIKCHUS
MIPYUHBI OT MacChl OJBEIINBAEMBIX I'PY30B.
e lccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHUSA
CKOJIb)KEHUSI OT CHJIbI HOPMAJIbHOT'O JaBJICHUS
W HE3aBUCUMOCTH OT IUIOIIAJU TMOBEPXHOCTU
ckonmbxeHus. llpencraBieHue  pe3ynbTaToOB
UCCIIEZIOBAaHUN B BUJE I'paMKOB C yKa3aHHEM
MOTPEIIHOCTEN MPSAMBIX U3MEPEHUII.
3aga4

Pemienue  pacuyeTHBIX

OJIMMIIMaHOI'O ypOBHeI‘;I CJIO)KHOCTH C IIpUMEC-

BBICOKOTI'O,

HeHueM (opMyT IS U3ydEHHBIX CUIT

Hroro no pazneny 11
Pasnea 4. JlaBiienue TBepAbIX TeJ, dKUIKOCTEH U ra3oB
4.1 | JlaBneHue TBEPABIX T 4 @opmyna i BblUMCIeHUA aAaBieHUs | [IpoBeneHHe dKCIEepUMEHTA:
tBepporo tena. Ilepemaua naBnenus | e MccrnenoBanue 3aBHCUMOCTH JaBJICHUS,
B TBEPABIX TENaX OKa3bIBAEMOT'0 YEeJI0BEKOM Ha oI,
B 3aBUCHMOCTH OT ILJIOIIAJIA OMOPHI (0OCHKOM,
Ha KaOJyrykax u T. I1.).
NupuBuayanbublii npoekT «Kak BeIOpaTh 00YBb
TUTSE 310POBBA?»
PelieHne kauecTBEHHBIX W pacyeTHBIX 3a1a4
BBICOKOT'O, OJIMMITMAHOTO YPOBHEW CIOXKHOCTHU
Ha pacyeT JaBJICHUS TBEPIOTO Tea
4.2 | I'mapocraTudeckoe 3 dopmysa A rugpocratudyeckoro | IlpoBeneHue 3kcnepuMeHTa:
JABJICHUE B )KUIKOCTH JABJIEHUS B OKUAKOCTH. ManomMerp. | e HcciienoBanue 3aBUCHMOCTH T'HAPOCTATHYEC-
Coolmarommuecs: CoCyabl KOTO JaBJCHHUA B IKUAKOCTH OT TIYOHHBI
(c momompro  U-obpa3Horo  MaHomeTpa
U JaT4UKa).
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NuauBuayajibHblii mMpoekT 00 uCCIea0BaHUU

Mopckux riybuH (Oatuckadsi, Oatuchepsl,
r1yOOKOBOJIHBIE KUBOTHBIE).

PemieHue kadecTBEHHBIX M PacyeTHBIX 3aga4
BBICOKOT'O, OJIMMIIMAJHOIO YPOBHEW CIOXKHOCTU

Ha JaBJIEHUE B JKUIKOCTIX

4.3 | ATMocdepHOe naBieHne 1 3aBucuMOCTb aTMochepHoro naBieHus | [IpoBeaeHue IKCiepUMEHTA:
OT BBICOTHI HaJl ypoBHeM Mops. IIpubopsl | ¢ HaGmogenne  mposiBjieHHss — arMochepHOro
JUI U3MEPEHUS aTMOC(HEPHOT O 1aBJIEHUS JaBJICHUS.
e llccienoBaHue 3aBUCUMOCTH aTMOC(EPHOIo
JaBJICHUS OT  BBICOTHI OTHOCHUTEIILHO
ITOBEPXHOCTH 3EMIIH.
Pemienne ka4yecTBeHHBIX 3a1a4 >KU3HEHHOIO
XapakTepa Ha aTMoc(epHOe JaBjIeHne
4.4 | BelTankuBaromas cuia 4 BerrankuBaromas cuna, nAeiicteyromas | [IpoBeneHue 3kcnepuMeHTA:
CO CTOPOHBI JKHAKOCTH HMJIM rasa | e lcciieqoBaHue 3aBUCHMOCTH Beca Tejla B BOJE
Ha MOrpykKeHHoe B Hux Teiso. IlnaBanue 0T 00beMa OrpyKEHHOM B )KUAKOCTh YaCTH TeJa.
CyZOB U BO3AyXOIIJIaBaHUE Pemienne kayeCcTBEHHBIX M PacyeTHBIX 3agay
BBICOKOT'O, OJIMMITUAHOTO YpPOBHEW CIOXKHOCTHU
Ha BBITAJIKUBAIOIIYIO CHIIy, IUIaBaHHE Tell
Y BO3/1yXOIUIaBaHUE.
NapuBuayaabHble  NPOEKTBI 110 HCTOPHH
BO3YXOIlJIAaBaHUS U MPUMEHEHUIO COBPEMEHHBIX
a’pocTaToB
Hroro no pazneny 12
Pa3nen 5. PaGoTa 1 MOIIHOCTb. DHEPrus
5.1 | TIIpocTbie MeXaHU3MBI 2 VYcenosue paBHOBECHS perdara. | [IpoBeneHue IKCepuMeHTA:
[Tomucmacr. e [IpoBepka yciioBHs paBHOBECHS phlUara.
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[IpocTeie  MeXaHM3MBl B  NPUPOAE

U TEXHUKE

Pemenue 3KcnepUMEHTAIBHBIX 3aJa4 Ha coe-
IUHEHUE OJIOKOB.

Pemiende KavecTBEHHBIX 32744, CBS3aHHBIX
C BBISIBJICHUCM HeﬁCTBHH HpOCTI)IX MCXAaHU3MOB
B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOOIECHUSX,
HCIIOJIb3YCMbBbIX B 6I)ITy U TEXHHUKE, a TaKXKE

B JKUBBIX OpraHu3Max

5.2 | 3aKoH coxpaHeHus 2 Kunetnueckass U NOTeHLMaNbHAs JHep- | PelleHue KayeCTBEHHBIX M PACUYETHBIX 3a1a4
MEXaHUYECKOW dHEPrUU rusi. 3aKOH COXpaHEHUs MEXaHWYECKOH | BHICOKOrO, OJMMIIMAAHOIO YPOBHEHW CIIOKHOCTU
SHEpPruu Ha MPUMEHEHUE 3aKOHAa COXPAHEHUS MEXaHU-
YECKOM SHEPrumn
Wroro no pazneny 4
OBILIEE KOJINYECTBO 34
YACOB 11O TPOI'PAMME

28



8 KVIACC

HaumeHnoBanue
Ne KoauyecrBo ®opma padoThl/XapaKTepUCTUKA
pa3aesioB U TeM OcHOBHOe coiep:KaHNe
n/n 4acoB AesITeJIbHOCTH 00y4ar0 MU XCS
y4eOHOro npeamMera
Pa3znen 1. TermioBble siBJIeHUA
1.1 | Ctpoenue u cBoiicTBa 3 Monenmu TBeproro, JXHIKOro u razoodpastoro | IpoBeaeHune 3KCepuMeHTAa:
BELIECTBA COCTOSIHUI BELIECTBA. ANIOTPONHEIE | o BplpalMBaHie KpPUCTAMUIOB IIOBAPEHHOM COJU
MOAU(PHUKALUU YTIIEPOJIA. WJIM MEIHOTO KyIopoca.
[ToBepxHocTtHOe HaTsDKeHUe, cmauuBanue, | IIpoBeaenne " 00bsICHEHHUE ONBITOB,
KaNWUISIPHBIE SBJICHUS. JEMOHCTPUPYIOUINX TMOBEPXHOCTHOE HATSKCHHE,
KoaddunmeHnT mnoBepXHOCTHOTO HATSHKEHUS | KaUJUIIPHBIC SBJICHUS U SBJICHUS CMaulBaHUS.
JlabopaTopHast padora o MU3MEPEHUIO0
K03 (h(UIIMEHTA TOBEPXHOCTHOT'O HATSKCHHUSI.
PemieHne KavyecTBeHHBIX 33124 W BbINOJIHEHUE
KOHTEKCTHBIX 3alaHu
1.2 | TennoBoe paBHOBecHe 4 VY nenbHas TEIJIOEMKOCTh BemlecTBa. | [IpoBenenue 3xcnepuMeHTa:
TenmooOMeH u TenI0BOE paBHOBECHE. 3aKOH | o McciemnoBaHue nporecca TENI000MeHa
Hrrotona—Puxmana. YpaBHeHue TEnjaoBOro MIPY CMEIIMBAHUU XOJIOTHOW U TOPSYEH BOIBI.
Oayanca PemeHne KavyeCcTBEHHBIX M PacCUeTHBIX 3a7ay
BBICOKOI'O, OJIMMIIMAJHOTO YpPOBHEH CJIOKHOCTH
HAa ypaBHEHHE TEIUIOBOro OajaHca M 3aKOH
Herorona—Puxmana
1.3 | ®a3oBbie nepexosl 4 [Ipoueccor IpEeBPALLIECHUS Beulectsa | [IpoBeaenne IkcnepuMeHTa:

U3 OIHOT'O arperaTHOro COCTOSIHUA B APYroe
(mmaBneHue W KpucTayumzauus (OTBepie-
BaHHE), UCNapeHHe (KUIICHUE) U KOHJEHCa-
necyomumanus).

nus, cyonumanus

N3menenune BHYTpPEHHEN DHEPruu

npu (¢dazoBeIx mepexomax. [paduueckoe

e VccnenoBanue Ga3oBbIX TEPEXOJIOB.

3aganusi Ha OOBSICHEHHE MPOIIECCOB, CBS3AHHBIX
C TMEepexoJIoOM BEHIECTBA M3 OJIHOT'O arperaTHoro
COCTOSIHUS B JIPYTO€.

Pemenne

PACYECTHBIX 3agav

OJIMMIINAJHOI'O ypOBHeﬁ CJIOXKHOCTH

BBEICOKOTO,
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MPEJCTaBICHUE TPOIECCOB HArpeBaHus /
OXJIaX1CHUSI BEILIECTBA

1.4 | TennoBbie ABUTATEH 3 [TpuHIIMTIBI paOOTHl TEMJIOBBIX ABUTATENEH. | [pynmoBble MPOEKTHI IO TEMaM:
KIIZ[ TtemnoBoro paBuratens. TemioBble | — MPOTrHO3MPOBAHUE FKOJOTHUECKUX MOCIEICTBHI
JIBUTATENIA W 3aIUTa OKPYKAIOMIEH CpPEeIbl. WCIIOJIb30BAHUS ~ JBUTATENIEd  BHYTPEHHETO
TemnoBbie TOTEPH B TEIIJIOCETIX CropaHus,

— MPOrHO3UPOBAHHEC SKOJIOTHYCCKUX HOCHC}ICTBI/Iﬁ

HUCIIOJIb30BaHUA TCIIJIOBBIX u ruapo-
BHGKTpOCTaHHHﬁ.
Pemenne PaC4€THBIX 3agavd BBICOKOI'O

" OJIMMITMAJHOI'O ypOBHGfI CJIO)KHOCTH Ha IIPUMCHCHH C
3dKOHa COXpaHCHHA MW MPCBPAlICHHA OJHCPIruun

B MCXaHUYCCKUX W TCIJIOBLIX ITpOLECCaX

Nroro no pazneny 14
Pa3znen 2. Jinekrpuyeckue U MATHUTHBIE SABJIEHUS
2.1 | BapsukeHHBIE Tea 2 Onextpuzauuss  Ten.  3akoH  Kynona. | [IpoBeneHue SKCIepUMEHTA:
Y UX B3aUMOJICHCTBHUE DNEKTPUIECKOE TMOoJIe e DJieKTpu3aius U 00bICHEHHUE dIIEKTPU3AINH TEIl,

B3aMMOJICHCTBHE 3aPsSKCHHBIX TCJI.
Pemenue Ka4e¢CTBCHHBIX 3agav IMPAaKTHUKO-
OPUCHTUPOBAHHOTO XapaKTEpa Ha I3JICKTPU3ALHUIO

TpEeHHEeM
2.2 | CoenuHenus 3 [TocnenoBarenbHOE u napauensHoe | [IpoBeaeHue IKCIepUMEHTA:
IIPOBOJHUKOB COEIMHEHHE TTPOBOTHIKOB e [IpoBepka TmpaBHa CIIOKCHUS HAMPSKCHUI

IIpU  TOCJEAOBATEIIbBHOM COEAMHEHUM JIBYX

pE3UCTOpPOB,  IpaBHMJa Ui CUJBI  TOKa

IIPU MapajieIbHOM COEIMHEHUH PE3UCTOPOB.
Pemenue pacyeTHbIX 3aga4 BBICOKOTO,
OJIMMIIMAJIHOTO YPOBHEW CII0)KHOCTH Ha CMEIIAH-

HBIC COCAMHCHUA ITPOBOAHNKOB
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2.3 | 3akon Oma 4 OJ1C B nenu noctossHHOro Toka. 3akoH OMa | [IpoBeneHue IKcepuMeHTA:
JUISl TOJIHOM LIeNu ans  noiaHoM  uemu.  Pacuer  mpocTeiX | e Onpenenenre DJIC M BHYTPEHHETO COIPO-
NIEKTPUUECKUX LIeTeN TUBJICHUS HCTOUYHHKA TOKa.
e [IpoBepka BbInoNIHEHHS 3aKk0Ha OMa 17151 TOJIHOM
LENH.
Pemienue pacueTHbIX 3aJa4 C KCIOJIb30BaHUEM
3akoHa OMa JIJ1s TOJIHOM 1enu
2.4 | Pabora 3 Onektpuueckue nenu u  norpedutenu | [IpoBenenune IKCepuMeHTA:
SJICKTPUIECCKOT O TOKA JIEKTPUYECKON IHEPTUU B OBITY e Onpenenenne KIIJ[ narpeBarens.
Pemienune kayecTBeHHBIX 3aJ4a4 Ha OOBsSCHEHUE
yCTpOWCTBA W MpPUHLMUNA JEHCTBUS  JOMAIIHUX
3JIEKTPOHArpeBaTeNIbHBIX TPUOOPOB.
Pemienne pacyeTHbIX KOMOMHHPOBAHHBIX 3a/1a4
BBICOKOI'O, OJMMIIMAJHOIO YPOBHEH CII0)KHOCTH
Ha KII/] HarpeBaresns
2.5 | MarHuTHbIC SBICHUS 4 JleiicTBME MAarHUTHOrO IOJsA Ha NpoBOAHUK | [IpoBeneHue IKCIIEPUMEHTA:
¢ Tokom. Cuna Amrepa u onpeseneHue e€e | e MccienoBanue JeWCTBHS MAarHUTHOTO — I1OJIS
HaIpaBJIeHUs. DJIEKTPOJBUIaTeNb MOCTOSH- Ha MPOBOJHUK C TOKOM.
HOT'O TOKa. NuauBuayanbHble MPOEKThI: TPUMEHEHUE CHIIBI
Cuna JlopeHna u onpeneieHue ee HampaB- | Ammepa u  cuiibl  JlopeHIla B TEXHHYECKHX
JICHUA. Y CKOPUTEIH 3aPKEHHBIX YaCTHL] yCTpoicTBax
2.6 | DinexkTpoMarHuTHas 4 Onekrporeneparop. CrocoObl mnonyueHus | I'pynnoBble MpoeKThI IO TEMaM:
UHIYKLIHS NEKTPHYECKON SHEPTUH —3JIEKTPOCTAaHLIMM Ha BO300HOBISEMBIX HCTOY-
HUKaX SHEPruy;
— 9KOJIOTMY €CKHE MPOOJIEMBbI SHEPI €TUKH;
— TOIJIMBHBIE 3JIEMEHTHI U 3IEKTPOMOOUIIH
Hroro no pazneny 20
OBIIEE KOJIMYECTBO 34
YACOB ITIO ITPOI'PAMME
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9 KVIACC

Ne
n/n

HaumeHnoBanue
pa3/iesioB H TeM
y4eOHOro npeamera

KoaunuectBo
9acoB

OcHoBHOE coepxkanue

®opma padoThl/XapaKTepUCTHKA
AeATEJbHOCTH 00y4aKIUXCs

Pa3zges 1. Mexanudeckue siBJIeHUA

OpOIIEHHOTO
TIOJ] YTJIOM K TOPH30HTY

1.1 | CnocoOsl onucanus 3 I'papuueckas uHTepnperanus yckopeHus, | Pemenume  rpadguueckux 3agad  BBICOKOIO,
MEXaHUYECKOT 0 CKOPOCTH, NPOWJEHHOrO IIyTHM M IIepeMe- | OJMMIIMAJHOIO YPOBHEH CJIOXHOCTM Ha paBHO-
JIBUKCHMUSL. HIEHUs U1 OPSIMOJIMHEMHOr0  PaBHO- | YCKOPEHHOE JABM)KEHUE
PaBHOyCKOpeHHOE YCKOPEHHOT'O JBUKCHUS.

MPSAMOJIMHEUHOE Onpenenenne NpORAEHHONO NMYyTH U YCKO-

JBUKEHHE peHus  OBUKEHUS Tena 1o  rpaduky
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
IPSAMOJIMHENHOTO JBUYKEHUS Tena
OT BPEMEHHU

1.2 | JIBmxeHue Tena 4 JnHamuka u KMHEMaTHKa Tena, | [IpoBegeHune IKcepuMeHTA:

110 HAKJIOHHOM JBYIKYIIErOCs BBEPX M BHU3 110 HAKJIOHHOMW | e OmpeleiieHHe YCKOPEHHs Tejda IIpH PaBHO-
IUIOCKOCTH IJIOCKOCTH YCKOPEHHOM  JBWXKEHHMM 10  HAKJIOHHOM
IJIOCKOCTH.
e lccienoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU
P PaBHOYCKOPEHHOM JBI)KEHHM 0€3 Hadallb-
HOHN CKOpPOCTH.
PemeHne  kayecTBEHHBIX M PacYeTHBIX
3aJa4 BBICOKOI'O U OJMMIIMAJHOTO YPOBHEHN CIIOX-
HOCTH Ha JBUKEHME 10 HAKIIOHHOMN MJI0CKOCTH
1.3 | JIBmxeHue Tena, 3 JluHaMuKa 1 KHHeMaTHKa Tena, OpomeHHoro | [lpoBexeHune skcnepuMeHTa:

HOJ] YIJIOM K TOPU30HTY

e lccnenoBanue JBWKEHUS Tella, OpOIIEHHOTO
IO YIJIOM K TOPA30HTY.

Pemenne 3ajga4

OJIMMITUAJTHOTO YPOBHEH CIIOKHOCTH

PaCYE€THBIX BBICOKOTO,
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14 | [IBwxenue 2 JluneitHas CKOPOCTH, YIUVIOBas CKOpOCTh, | [IpoBegeHHne IKCIEPUMEHTA:
110 OKPY>KHOCTH NIEpUOL u 4acToTa oOpamenus | e M3MepeHue mepruoja U 9acToThl 00 paIleHuUs Telia
IpU PaBHOMEPHOM JBM)KEHUU IO OKPYXK- 110 OKPY>KHOCTH.
HOCTH. LleHTpocTpeMUTENbHOE YCKOpEHHE. | Penienne Ka4eCTBEHHBIX H PACYETHBIX 32144
[lonsiTne 0 TaHreHIMATILHOM YCKOPEHUU
1.6 | 3axon bepnymm ) ITogbemHas cuila Kpbia camosera IIpoBenenne 3kcepuMeHTA:
e OnbITEl, AEMOHCTPUPYIOIIME ACHCTBUE 3aKOHA
bepnysum, n ux o0ObsiICHEHHUE.
I'pynnoBbie NpoeKTHI 110 TEMaM:
— HCTOpHSl Pa3BUTUSA OTEUECTBEHHOM TI'paKJaH-
CKOM aBHaIUH;
— CyJa Ha MOABOJHBIX KPBUIbAX;
— AHTHKPBLUIO HA CKOPOCTHBIX aBTOMOOMIISX
1.7 | 3akoHbI COXpaHEHUs 3 Yopyrue wu Heynpyrue CroiakHoBeHudA. | [IpoBeeHue JKcnepuMeHTa:
3aKOH COXpaHEHHUs HMIIYJIbCa. 3aKOH | e 3MepeHHe KHHETHMYECKOW DHEPrud  Teja
COXpPaHEHUS  MEXaHMYECKOH  DJHEpruM. 0 JJIMHE TOPMO3HOIO MYTH.
KoncepsartuBubie  cunbl.  OOocHOBanue | Pemienue  pacdeTHBIX  3a1a4 BBICOKOTO,
IPUMEHUMOCTH 3aKOHOB COXpPaHEHUs OJIMMITNATHOTO YPOBHEMN CIIOKHOCTH
Hroro no pasaeny 20

Pa3zgesa 2. Mexann4yeckue KoJ1e0aHUA U BOJIHbBI

2.1

MexaHn4ecKue BOJIHBI

4

CelicMuueckre BOJHBI.
3ByK, HH(GPa3BYK U YIbTPA3BYK

IIpoBenenne ucciie10BaHMI.
e AHau3 JAHHBIX O PETUCTPALUU 3EMIICTPSICEHUI
Y B3PBIBOB C TIOMOIIBI0 CEMCMUYECKUX BOJIH.
e DKCIEpUMEHTAJbHOE  ONpeNelieHuEe  TPaHHI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJI€OaHUH.
I'pynnoBble MPOEKTHI IO TEMAM:
— UCHOJIb30BaHHUE 3BYyKa (yJIbTpPa3ByKa) B TEXHU-
K€ (9XO0JIOKaIus, yIbTpa3ByK B MEIUIIHE U 1. );
— 3BYKH B IIpUPOJIE

Hroro

0 pa3feiy
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Pazien 3. Di1eKTpOMArHUTHOE 1M0JI€ M 3JIEKTPOMAarHUTHbIE BOJTHbBI

3.1 | Ilkana 3 [TonyuyeHue  2JIGKTPOMATHUTHBIX  BOJIH | [ pynmoBbIe MPOEKTHI 110 TEMAM:
AIIEKTPOMAarHUTHBIX pa3HBIX YaCTOT — TPOSBIEHHS DJIEKTPOMATHUTHOTO U3ITydeHUS
BOJTH B TIPUPO/IE;
— TPHUMEHEHHUE JJCKTPOMArHUTHOTO W3JTydCHHS
B TCXHUKE
Hroro mo pazaeny 3
Pa3nen 4. CBeToBbIE sIBJI€HHUS
4.1 | JIunssl 4 ®opmyna TtoHkoM JmH3BL. IlocTpoenue | [IpoBeneHue IKCIepUMEHTA:
n300pakeHui, CHOPMHPOBAHHBIX TOHKOH | e Onpenenenue ¢boxycHoro paccTosiHus
JIMH30M Y ONITUYECKON CHJIIbI COOMPAIOTIECH JTMH3HI.
JKCNepUMEeHTAIbLHOE HCCIeJ0BaHUe 3aBHCUMOC-
TH CBOWCTB H300pa)XKCHMH B TOHKOW JIMH3E
OT PACCTOSTHUS MEX/Ty JIMH30M U HCTOYHHKOM CBETA.
IKCNePUMEHTAIbHOE HCCJIe0BAHNE W3MCHCHHUS
ONITUYECKON CHJIBI PU CIOKEHUH TOHKHUX JIMH3.
PemieHne 3aga4  BBICOKOTO,  OJHMMITHATHOTO
YPOBHEH CIIO)KHOCTH Ha IOCTPOEHUE B IMH3aX
1 GOpMYITy TOHKOM JTMH3BI
4.2 | Paznoxxenue 6emoro 2 Koaddunuentel orpaxkenus, noriouieHus, | [IpoBenenne /| 00bsICHEHHE ONbITOB
CBETa B CIIEKTP OpOMyCKaHHWsl  JIyded  pa3HOro  IBETa | O BOCIPUSATHIO IIBETa NPEIMETOB IMpHU HX
Ha pa3HbIX BEIIECTBAX HaOIIOACHUH Yepe3 LBETOBbIE (DUIBTPHI (IIBETHBIE
OYKH).
PemleHue kauecTBEHHBIX 32124
4.3 | BoiHOBBIE CBOMCTBA 1 Wntepdpepenuns u audpaxuus 3BYKOBbIX | [IpoBemneHune IKciepuMeHTAa:
cBeTa BoMH. MHTepdepeHunss wu  audpakius | e HaOIHOLCHUE SIBJICHU I uHTephepeHInn
CBETOBBIX BOJIH U nudpaknum cBeTa
Hroro mo pazaeny 7
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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