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PaGouass mporpamma Kypca BHEYPOUHOH NeATeIbHOCTH «TpymaHBIE BOTPOCHI
busuku. 7-9 xmacce» (manee — Ilporpamma) BKITFOUAeT MOSICHUTEIBHYIO 3aITHCKY,
colepkaHre OOy4eHHUs, IUIAHUPYEMbIE PpE3yJlbTaThl OCBOEHUS MPOTPAMMBI,

TCMATHYCCKOC IINITAaHUPOBAHHUC.

INOACHUTEJIBHASA 3AIIMCKA

OO01as xapaKTepuCTHKA Kypca

PabGouass mporpamMmma Kypca BHEYPOUHOM JeATE€NbHOCTH «TpyJHbIE BOIMPOCHI
¢u3ukn» pa3paboTaHa B COOTBETCTBHUM € TpeOOBaHUSAMH  (heepanbHOro
roCyapCTBEHHOT0 00pa30BaTEIbLHOTO CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHUS
(®I'OC OO0OO) u HampaBiieHa Ha OpraHU3aIMi0 O0yueHUs (PHU3MKE, BBIXOJSIIETO
3a pamku (QenepanbHO pabouelt mporpamMmbl MO0 (U3UKE OCHOBHOTO OOIIETo
obpazoBanus (DPII OOO) 06a30BOro ypoBHS, C Y4€TOM HCIOJIL30BAHUS BHUJIOB
JESATEILHOCTH 00YYaIOIIUXCsl, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMmbl yYUTHIBAIUCH CIIEAYIONTNE TIOKYMEHTHI:

— pacnopspxerne [IpaBurenncTBa Poccuiickot @enepanuu ot 19 HosiOpst 2024 T.
Neo 3333-p «O0 yTBEepXJICHHH KOMIUIEKCHOTO IIJIJaHA MEPOIPHUATHH IO MOBBIIICHUIO
KauecTBa MAaTEMaTUYECKOTO0 W €CTECTBEHHO-HAyYHOTO OOpa30BaHUsI Ha MEPHUO
1o 2030 romax;

— nucbMo MunucteperBa npocseuieHus Poccuiickon denepauuu oT S5 U0
2022 1. Ne TB-1290/03 «O HampaBiACHHM METOJUYCCKUX PEKOMCHIAIINI
M0 OpraHU3alMM BHEYPOYHOU MAESITEIIbHOCTH B paMKax pean3aliiid OOHOBIIEHHBIX
deneparbHBIX TOCYIaPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIHLHOTO OOIIIETO

¥ OCHOBHOTI'O 00IIIEro 00pa3oBaHusl.

AKTYyaJIbHOCTh Kypca

B ycioBusAX peanm3anMyd  CTPATETMYECKOW 3aJadyd MO  JIOCTHKEHHIO
TEXHOJIOTHYECKOTO CYBEPEHUTETA CTPAHbI Tiepe T GU3NIeCKUM 00pa30BAHUEM B YHCIIE
TJIABHBIX TTOCTABJICHBI CIEAYIOIMHNE IIEJN: MOATOTOBKA OOYYaIOIMUXCS B MPOIECCE
oOyudenus pusuke K BbIOOPY npodeccuid, CBI3aHHBIX C Pa3BUTUEM €CTECTBEHHBIX HAYK
U TEXHOJIOTW; pa3BUTHE TBOPUECKMX M HCCIEAOBATEIbCKUX CIIOCOOHOCTEH
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oOyuaromuxcs. BaXHbIM KOJMYECTBEHHBIM TOKa3aTelieM TMOBBIIICHUS HHTEpeca
K (u3nuKe SBISETCS POCT KOJIWYECTBA BBIMYCKHUKOB, BBIOMpAIOMINX (PHU3UKY
Ha rOCyJapCTBEHHOW UTOTOBOW aTTECTALUU.

OcBoenne [IporpaMMbl CTOCOOCTBYET MOBBIMICHUIO MOTHBAITUN 00YYaAIOIIAXCS
K U3y4eHHUIO0 (DM3MKH, TTO3BOJIIET UM Ha MPAKTUKE MO3HAKOMUTHCA C (PU3MUECKHUMHU
SBIICHUSIMHU, JKCIEPUMEHTAIIBHO HM3YyYUTh (PU3NYECKUE 3aKOHOMEPHOCTH, Pa3BUThH
UMEIOINECs] U TMPUOOPECTH HOBBIE MPAKTUUYECKUE YMEHUSI U HABBIKM B 00JAaCTH
IJIAaHUPOBAHMUS, TIOJITOTOBKH, TIPOBE/ICHUS, aHAJIN3a U UHTEpPIpETaln (HU3NIECKOTO
OKCIIEPUMEHTA, HAYYUTHCA NPUMEHATH TEOPETUYCCKUE 3HAHUS I OOBICHCHUS
buznyecKux SBJICHWA W TPOIECCOB, HE TONBKO ISl PEUICHHsS] PAaCYETHBIX 3ajad
BBICOKOTO M OJIMMIIUAJHOTO YPOBHEH CIOKHOCTH, HO U B CHUTYyallUAX >KMU3HEHHOTO
xapaktepa. [Ipenycmotpennsie [IporpamMmoii BUsbI 1eATeIbHOCTH (MHIUBUTYaIbHAS
U TpYNIoBas NPOEKTHas W UCCIEAOBATENbCKasA JESATEIBHOCTh) CIIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIbHBIX, PETYIATHBHBIX W KOMMYHUKATHBHBIX YMCHHM
oOyuatomuxcs. IIporpamMma cOOTBETCTBYeT ujee NPUKIAAHONW HAMPaBICHHOCTH,
KOTOpasi, B 4HCle APYTUX HJAEH, MOJIOKEHAa B OCHOBY Kypca (DM3HKH, U3y4yaeMoro
Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHu.

Kypc MoxeT ObITh BOCTpeOOBaH OOyYarOUIUMUCS, KOTOPbIE MMEIOT HHTEpEC
K W3y4eHUI0 (U3MKH, TOTOBATCS K YYAaCTHIO B OJUMIIHAAAX IIKOJBHUKOB
1o (pu3uke, MIAHUPYIOT YIIyOJIeHHOE U3ydYeHHe (PU3UKH Ha YPOBHE CPEHETO OOIIETO

oOpa3oBaHHUs.

Heab 1 3a5a4u Kypca

Peanuzanusa BHEYPOUHOM [JESITEIBHOCTH SBISIETCS HEOTHEMIIEMOM YaCThIO
oOpa3oBaTeILHOTO Mpoliecca, obecrnmeunBas B TOM  YHCIE€  BO3MOXKHOCTH
dbopmupoBaHusi 00pa3oBaTENbHBIX MPOTPAMM PA3JIUYHOTO YPOBHS CJIOXKHOCTH
¥ HaIpaBJICHHOCTU C Y4Ye€TOM 0Opa30BaTeJbHBIX IMOTPEOHOCTEH M CHoCOOHOCTEH
OOy4JaroIIMXCsl, BKIIOYask OJTAPEHHBIX JACTEH.

Hear IIporpammbel  — oOecnedyuTh HUHAMBUAYAIbHBIE  MOTPEOHOCTU

oOydarommxcss B U3y4eHUM (U3UKHA, B YCJIOBHUSX, KOrja Yy4deOHBIM TulaH



o0pa30oBaTeNbHON OpraHu3aluy MpeAyCMAaTPUBAECT HM3ydeHHE Y4eOHOIro IMpeamera
«Du3uKa» TOIbKO Ha 6230BOM YpPOBHE.

[Iporpamma pa3spaboTtaHa ¢ y4eTOM peKOMEHmaIui ¢eaepanbHO paboueit
MpOorpaMMbl BOCTIMTaHUsA. B 4acTHOCTH, OHA YYUTHIBAET MCUXOJOTO-NE€IarOTMUYECKUE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pacCTHOM KaTreropuu oOydaromuxcs. [Iporpamma
CIIOCOOCTBYET JTOCTHXKEHHIO JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS 0O0pa3oBaTEIbHOU
nporpammsl 1o ¢usnke B coorBeTcTBUU ¢ DI'OC OOO 1 COOTBETCTBYET CIETYIONINM
OCHOBHBIM HaIlPaBJICHUSM BOCIIUTAHUS:

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

2) Tp@XJAaHCKOE W JYXOBHO-HPAaBCTBEHHOE  BOCIIMTAaHUE: TOTOBHOCTH
K aKTUBHOMY YYacCTHUIO B OOCYXKJIECHMH OOIIECTBEHHO 3HAYMMBIX M ATUYECKHUX
po0sIeM, CBSA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3UKY;

3) IICHHOCTH HAYYHOTO MO3HAHHUS: OCO3HAHUE IEHHOCTH (PU3MYCCKON HAYKHU KaK
MOIIHOTO MHCTPYMEHTA MO3HAHUsI MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTUN, Ba)KHENIIEH
COCTABISIIONIEH KYJbTYphl; OPUEHTALIUS B JAECSATEIbHOCTA HA COBPEMEHHYIO CHUCTEMY
HAyYHBIX TMPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS TPHUPOJbL;
pa3BUTHE HAydyHOM  JI0O003HATEIBLHOCTH, HWHTEpeca K  HCCIeI0BaTEIbCKOM
NeSATEeIbHOCTH;

4) TpyI0BOE BOCIHMTAHHE: UHTEPEC K MPAKTHUYECCKOMY H3YYCHHIO MPOQECCHIA,
CBSI3aHHBIX C (PUBHKO;

5) sKoJIOrMYeCKOe BOCIUTAHUE: OPHEHTAIlMsA Ha MPUMCHEHHE (HHU3HUCCKHUX
3HAHUM IS PEIICHUS 3a/1ad B 00J1aCTH OKPY’KAIOIIEH CpeIbl.

N3yueHne Kypca HarpapjieHO Ha (GOPMUPOBAHUE Y OOYUAFOIINXCSI:

— CHUCTeMBbl (U3MYECKUX 3HAHUW KaK CHCTEMOOOPa3yIOIIEro KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, KaK OCHOBBI ISl TTOHUMaHHS (HU3UIECKOU
CTOPOHBI SIBIICHUI OKPYKAIOIIEr0 MUPA;

— WHTEpeca Ha MNpPOAOHKEeHHME OOyYeHHMsT Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHUs.

B pamkax perenust OCHOBHBIX 3a7a4 [IporpamMmbl 1OKHO OBITH 0OECTIEYEHO:



— OpuoOLIeHNe  OOy4YaloIIMXCs K  CaMOCTOSITEJIBHOM — [MO3HABaTEIbHOMN
Y UCCIIEI0BATEIbCKOM NESITENbHOCTH, K HAYYHBIM METOJaM ITO3HAHUS;

— (¢opMupoBaHue y oOydarolIMXCsl MOTHBAlMM W Pa3BUTHE CHOCOOHOCTEM
K U3YYECHUIO (PU3UKH;

— ¢dopMHupoBaHUE y O0YYAIOMINXCS YMEHHM OOBSICHATH U OLICHUBATH SBJICHUS
OKPY>KaI0ILIEro MUpa, UCIOJIb3YS 3HAHUSI U OIIBIT, IOJyUYEHHBIE TIPU U3yUYEHUH (DU3HKH,
OPUMEHATh WX TPU PEUICHUH MpoOJeM B TOBCEIHEBHOW KH3HU M TPYIOBOM
NEATEIbHOCTH;

— OCO3HaHuE OOyYalUMMUCS ULEHHOCTH (U3MYECKUX 3HAHUH B KHU3HU
YEJIOBEKa, IOBBIIIEHUE YPOBHS JKOJIOTMYECKOW KYJIbTYpPbl, HENPHUATHE JCHUCTBHM,
MIPUHOCAIIMX BPE OKPYKAIOIIEH CPEIE U 3T0POBBIO JIFOJICH;

— mpuoOpeTeHre  OOy4YaloIUMHCS  OIbITA  CaMOIIO3HAHUSA,  KIIFOUEBBIX

KOMHCTGHHHﬁ, HGO6XO,Z[I/IMI>IX I pa3siIMIHbIX BUAOB JCATCIIBHOCTH.

MecTo Kypca B 00pa3oBaTejibHOM Mpolecce

Bo ®I'OC OOO nns o0s3aTenbHOrO0 OOY4YEHHUS! YTBEPXKACHBI JBa YPOBHS
OCBOCHMsI paboymx mporpaMMm Mo (Qu3uke: 0a30BbIM U YIIIYOJICHHBIA, HauyWHas
c 7 wmacca. Conepkanue mporpamMmbel 1o ¢usnke (yriayOJeHHBI ypOBEHbD)
HAnpaBlIEHO HA  YJOBIIETBOPEHHE TIOBBIIICHHBIX  3alpPOCOB  OOYYaAIOLIUXCA,
CTpeMsIIIHXCs K 6oJiee TIIyOOKOMY OCBOSHHIO MPEAMETHBIX pe3ynbTaTtoB. [IporpamMmma
Kypca BHEYPOUHOU JeATenbHOCTH «TpymHbie BOMpOCH (U3HKW» HampaBicHA
Ha paclIupeHue 3HaAaHUN 00ydaronmxcs no Gu3uKe sl KIacCOB ¢ 0a30BbIM YPOBHEM
oOydeHwus pu3HKe.

TemaTtnueckoe MIaHUPOBAaHKE B MMPOTPAMME Kypca BHEYPOUHOH JESITeTHHOCTH
«TpymHbie BOIPOCH (PU3UKM» COCTABICHO TaK, YTO PACIPEISIICHNUE COIepPKaTeIbHBIX
pa3zesioB B HEM CUMHXPOHU3MPOBAHO C 0053aTeIbHON MPOrpaMMoi 6a30BOr0 ypOBHS.
Peanuzanms comeprkanus npeniaraercs B popmax v BUAaxX NeATeIbHOCTH, OTIUIHBIX
oT ypouHbIX. CreyeT OTMETHTh, YTO JaHHBIH KypC BBICTPAHUBAETCS HE TOJIBKO
Ha pacHIMpeHuu (PU3NYECKOTO COAECpKaHUs 0A30BOr0 ypOBHS, HO U Ha MOBBIIICHUU

YPOBH: CIIOKHOCTH 3aaa4, IpeajaracMbIX AJIA pCIICHUA.



Pabouast mporpamma Kypca BHEYpOYHOU AesiTenbHOCTU «TpylHBIE BOMPOCHI
dbuszukn» mnpeaHazHaueHa AN peanuzanuu B 7-9 kimaccax. DopMbl IeSTEIBHOCTH
oOy4Jarommxcs MpeAyCMaTpUBAIOT aKTUBHOCTh M CaMOCTOSITENIBHOCTb, COYETAIOT
WHIUBUYAIbHYI0O U TPYNIOBYIO (OpMbI pabOThI, OTIMYAIOTCS OT YPOUHBIX OoJee
HIUPOKUM UCITIOJIb30BaHUEM IIKOJIBHOTO (U3UUIECKOro DKCIIEPUMEHTA,
HCCIIEOBATENILCKOM Y POEKTHOM IEATEIbHOCTH, PEIIEHUEM HECTaHIaPTHBIX 3a1a4 U Ap.
CTpyKTypUpOBaHUE TEMATHYECKOro IUIaHupoBaHus B IIporpamme cOOTBETCTBYET
NOPSJIKY U3YUYEHHS pa3/iesioB U TeM (U3HKU 0A30BOr0 YPOBHS B OCHOBHOM IIKOJIE, TEM
caMbIM O0ECIEeUMBAETCS MPEEMCTBEHHOCTh YPOUHOW M BHEYPOUHOH JESATEIbHOCTH
¥ BO3MOXHOCTb OCBOEHUS ITPOrpaMMBbl B IPYIIAX NEPEMEHHOTO COCTaBA.

Peanuzaums IIporpammel mpenrosnaraeT Co4eTaHUE PAa3jIUYHBIX BHJIOB
NesATeIbHOCTH oOy4Jaromuxcs. Jus rpynmnoBoi padoThl MPeayCMOTPEHbI: IUCKYCCUU;
paboTa HaJ IpoeKkTaMu (BBIOOP TEMBI IPOEKTa, IUIAHUPOBaHKUE PaboT, pacpeiesieHne
pojieil, B3aMMOOLIEHKA TpU  BBIIOJHEHUH TPYMIOBBIX MPOEKTOB); MOHTaX
HKCIIEPUMEHTAJIbHBIX ~ YCTAHOBOK;  MpPOBEAEHUE  (PU3NYECKUX  HU3MEPEHHI
1OJl PYKOBOJACTBOM Y4YMTENs; OOCyXJIeHUE (U3NYECKUX SBICHUM M MPOIECCOB;
000CHOBaHME MOJIeJIel TIPU PEIICHUH PacUeTHBIX 3a7a4. B uHauBuayanbHoM padboTte
IporpaMMoi  MpeayCMOTpeHbl: 00pabOTKa W  HMHTEpHpeTauus pe3yJibTaToB
duznyecKux M3MEpPEeHU; MOCTPOEHHE YCTHOTO WJIM NMHUCbMEHHOTO OOOCHOBAaHUS
IpU pElICHUM KAayeCTBEHHBIX 3aJlay, 3alUCh CUCTEMbl YpaBHEHUN M BBIIIOJIHEHHE
MaTeMaTUYeCKUX pacyeToB NpPU PEIIEHWH 337ad; IOHWCK, WHTEpIpeTalus,
npeoOpa3oBaHre U MPUMEHEHHE MH(POPMAIMN €CTECTBEHHO-HAYYHOTO COJEp>KaHUsI.
Takue BUIIbI 1€ITEIbHOCTH TIOMOTal0T Pa3BUBAaTh Y OOYYAIOIINXCS, C OJTHON CTOPOHBI,
HABBIKM BOCHPUATUS HOBOW HH(OpMAalMU MPH Pa3IUYHBIX CIIOCO0ax ee Mojaayd,
a C Ipyrol — akTUBHOCTb, CAMOCTOSITEJIbHOCTh M TBOpPYECKOE Hayano. Peanmnzanus
[Tporpammsl criocoOCTBYET HE TOIBKO PACIITUPEHHUIO 3HAHUN U YMEHUM 00YyJaronuXxcs
B o0nactu (puU3MKHU (4TO OPUEHTUPYET HA BHIOOP TEXHOJIOTUYECKOTO (MHKEHEPHOTO)
npoduiis B cpeaHed IIKOJE), HO W Pa3BUTHUIO Yy HUX YHHUBEPCAIbHBIX YUEOHBIX

JNEHCTBUIA.



[Iporpamma kypca paccumtaHa Ha 102 yaca B TeueHHE TpeX JIET OOy4YEHHUS
B 7-9 kjaccax mpu MpOBEICHUU 3aHITHI OJUH pa3 B HEJENO 1o 1 akaieMu4ecKomy
yacy Kaxjoe. B 3aBUCMMOCTH OT KOHKPETHBIX YCJIOBUH peaqu3ali OCHOBHOM
o0pa3oBaTeNbHOM MporpaMMbl M KOJMYECTBA OOYYaIOMIUXCSA  JOIMYCKAeTCs
dbopmupoBaHUEe yUSOHBIX TPYII U3 00YUAIONMINXCS PAa3HBIX KJIACCOB B Ipe/ieax OTHON
napayiend. [IporpaMMa MOXET pean30BBIBATHCS 00pa30BaTEIbHOM OpraHu3anuein
CaMOCTOSITENIbHO JTUOO Ha OCHOBE B3aMMOJCHCTBHUS C JPYTMMH OpraHHU3aIUsIMHU,
OCYIIECTBISIONUMHU 00pa30BaTEIbHYIO EATEIHHOCTb.
[Tpu peanuzanuu [IporpaMmbl 3a71a4a yuduTesnsi COCTOMT B TOM, YTOOBI CO3/1aTh
JUTST 00YJaroIIMUXCsl HEOOXOANMBIE YCIOBHS JIJIsl MPUOOPETEHNS U PA3BUTHUSI YMEHUH,
CBSI3aHHBIX C IPOBEJICHUEM SKCIIEPUMEHTOB. {7151 pemenust 3Toi 3agaun HeoOX0UMO
HaJau4yue B KaOuWHeTe (PU3MKU CTAHIAPTHOrO OOOpYHOBAHMS, KOMILIEKTYIOIIUX
U PacXOJHBIX MaTEPHAIIOB, TPEOYIOITUXCS JIJIsl MPOBEICHUs dKcriepuMenTa. [lepeuenn
npemiaraeMeix  paboT chopMHpOBaH TakUM O00pa3oM, YTO TMOJATOTOBKA K WX
MIPOBEJICHUIO HE TOJKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYAHEHUN — BCE HEOOXOIUMOE
Uit peanu3anuu [IporpamMmpl, Kak mpaBuiio, MO0 HAXOAUTCA B KaOWMHETE (PU3UKH,
7100 TOCTYITHO B TOBCEIHEBHOM OBITOBOM OOUXOJIE.
Bropas 3agada yuutens no peanuszaiuu [I[porpaMmel cBsizaHa ¢ BO3MOKHOCTBIO
MoucKa, OOpabOTKM W TpeacTaBieHus WHOOPMAIMU HAYYHOTO COJCpPIKAHUS
IpU OpraHU3allii TPYMIIOBON TPOEKTHOW M HCCIEIOBATEIHCKOW EATEITHHOCTH.
JUis ycnenHoi peanusalyu CleHapueB MPOEKTOB PEKOMEHYEeTCs MCIOIb30BaTh
MEPCOHANBHBIE KOMITBPIOTEPHl C YCTAHOBJICHHBIMH O(GHUCHBIMU TpOTpaMMaMu
U JIOCTYIIOM K ceTd THTepHET (Kak MUHUMYM OJTMH KOMIIBIOTED IS KaXKI0M TPYIIIIH).
[To ycMOTpeHHMIO YYHUTENs HEKOTOPBIC 3aHITHS MOTYT OBITh HMCKJIIOUCHBI
WJIM 3aMEHEHBI. J1J1s1 MOBBINIIEHUSI UHTEPECa K IPAKTUIECKOMY M3yUEHUIO TTpodeccuid,
CBSA3aHHBIX C (U3MKOM, peKoMeHIyeTcss BHecTu B Ilporpammy pernoHanbHBINA
KOMITOHEHT: SKCKYpCUM Ha MECTHBIE NPENINpPUSTHS, B PETUOHAIbHBIE MY3€H, BY3bI

H KOJUJICOXXKH TEXHUUYECKOM HaITpaBJICHHOCTH.



COJEPXAHUE OBYYEHMA

7 KIIACC

Pasznen 1. ®u3uka u ee poJib B NO3HAHUM OKPYKAIOLIEro MUpa

®du3rka — OCHOBA PA3BUTUA TEXHUKU M TEXHOJOTUNA. DPU3NYECKUE BEIUYUHBI
u ux u3Mmepenue. Kinaccuduxarms nzmepurenbHbix mpudopoB. [lorpenrHocts npsmoro
u3MepeHus. VHTepBanpHOE MNpeNCTaBlIE€HUE NOrpemHocT u3mepenus. I[lonarue
O MOTrPEIIHOCTH KOCBEHHOI'O0 M3MEpeHUs. MeTox rpaHuil I OLEHKH HOTPEIIHOCTH
KOCBEHHOI'O0 U3MEPEHHUS.

IIposeodenue sxcnepumenma:

M3mepenne TemiiepaTypbl IpH MOMOIIH KUJKOCTHOTO TEPMOMETPA U TaTYUKA
TEMIIEPATYPBI.

N3mepenue o0ObemMa TBEpAOro Tejda C TMOMOIIbI0 MEH3YpKH, 3aIllHCh
NOTPENIHOCTH U3MEPEHHS.

N3mepenus pasmepoB Majibix 00BEKTOB C yKa3aHUEM MOTPEIIHOCTH KOCBEHHOTO
U3MEpEHUS.

prnn08bl€ npoexkmal 110 NICTOPUHN PA3BUTHA KOCMOHABTHKH.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHHS O CTPOEHHHU BellecTBa

bpoyHoBckoe naBWKEHHME. ArperarHble COCTOsIHUS —BemlectBa. [lonsitue
0 KPUCTAJUTMYECKUX U aMOP(HBIX TBEPABIX Tes1ax. AHU30TPOIKS CBOWCTB.

Ilposedenue skcnepumenma: ONBITHI 1O HAOMIOAEHUIO OpPOYHOBCKOTO
JBUKEHUA U AU dy3un.

Ipaxmuueckas paboma 1o noctpoeHnto kpuctamwinueckoi pemrerku NacCl

U APYTHUX BEIIECTB U OOBSICHEHUIO aHU30TPOIMH CBOWCTB.

Pasznen 3. /IBu:keHuMe ¥ B3aUMO/IeiicTBHE TeJl

Cpennsis  ckopocth. Pa3Hble cmocoObl OmMUCaHUS JBWIKEHUS (TaOJMYHBIN,
rpaduueckuit). I'paduku 3aBucHMOCTEl BEIUYMH, OMHUCHIBAIOIIMX PaBHOMEPHOE
newkenne. Cmecu u cruiaBbl. [loBepXHOCTHAas W JMHEWHas IUIOTHOCTh. Cua

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

W3mepenue cpeaHeld CKOPOCTH  (ABMXKEHHE MOJEIM  AJIEKTPUYECKOTO
aBTOMOOWJIS, CKOJIbYKEHUE OpYyCKa [0 HAKJIIOHHOW MJIIOCKOCTH U Jp.).

HccnenoBaHue 3aBUCUMOCTH CpeIHEH CKOpPOCTU OpycKa IpU €ro ABUKEHHUU
BHU3 10 HAKJIOHHOW IUIOCKOCTH OT YIJIa HAKJIOHA IJIOCKOCTH.

W3MepeHne JKEeCTKOCTM OJHOM TMPYXUHBI M JKECTKOCTH JBYX MPYXKHH,
COEMHEHHBIX MEXAY COOO0M MOCIIEN0BATEILHO WU ITAPAJIENBHO.

HccnenoBanue pacTsKEHUS PYKUHBI OT MAcChl IOIBEIINBAEMBIX IPY30B.

HccnenoBanre 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbLHOTO
JABJICHUS U HE3aBUCUMOCTH OT IUIOUIAIM IOBEPXHOCTH CKOJIbKEHUS.

[TpencraBienue pe3yiabTaToOB MCCIEAOBAHUN B BUJE I'papUKOB C yKa3aHHUEM

MIOTPEIIHOCTEN MPSAMBIX U3MEPEHUN.

Pa3znen 4. /laByienne TBepABIX TeJI, dKUIAKOCTENH U ra30B

JlaBnenue TBepAbIX Tel. ['MapocTaTUueckoe JaBI€HUE B JKUIKOCTH.
AtMocdepHoe gaBieHue. BolTankuparonias cuia.

IIposedenue sxcnepumenma:

HccnenoBanue 3aBUCUMOCTH JaBJICHUS, OKa3bIBAEMOT'O YEJIOBEKOM Ha TOI,
B 3aBUCUMOCTH OT IUIONIaAN OMopkl (OOCHKOM, Ha KaOJayKax u T. I1.).

HccnenoBanue 3aBUCMMOCTH TUAPOCTaTUYECKOTO JIAaBJICHHUS B KUAKOCTH
oT riayOuHsl (¢ momMotibio U-00pa3HOro MaHOMETpa U JaTUUKA).

Hab6nronenue nposiBieHus: aTMOc(hepHOTO JaBICHMUS.

HccnenoBanue  3aBUCHMOCTH  aTMOC(EPHOTO  JABJIICHUIO OT  BBICOTHI
OTHOCHTEIFHO MOBEPXHOCTU 3eMITH.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 0ObeMa MOTpYyXEHHOU
B )KHJIKOCTh YaCTH Tela.

HUnousuodyanvrvle npoexmol.

Kaxk Bb1OpaTh 00YBB 7151 3710POBbSI?

I/ICTOpI/IH BO3AYXOINIABaAHWA U IPUMCHCHNEC COBPCMCHHBIX a9pOCTATOB.
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N3yuenne mnpuHnuna pabotel Oatuckados, Oatuchep U ocoOEHHOCTEH

CTPOCHUA I‘JIY6OKOBOI[HI>IX KNBOTHBIX.

Pasznen 5. Pabora m1 MOIIHOCTH. JHEPrus

[Tommcnact. IIpocTeie MEXaHU3MBI B IPUPOJIE U TEXHUKE. 3aKOH COXPAaHEHHUS
MEXaHWYECKON JHEPTUH.

IIposedenue sxcnepumenma: MPOBEPKA yCIOBHS PaBHOBECHS pblUara.

Pewenue IKCNePpUMEHMAlbHblX 3a0ay4 Ha COCIMHCHUA OJIOKOB.

8 KIIACC

Pa3nen 6. TenuioBble siBJIeHUs

AmnotponiHeie  Moaudukanuu  yriepona. [IoBEepXHOCTHOE — HATSHKEHUE,
CMadyMBaHue, KanuuisipHbie siBlieHus1. KoadQuimeHT noBepXHOCTHOTO HATSXKEHUS.

TennooOmeH u TemoBoe paBHoBecHe. 3akoH HetoToHa—PruxmMana. YpaBHeHue
TEeIJI0BOro OanaHca.

W3menenue BHyTpeHHEH >Hepruu npu (a3zoBbix nepexopax. ['paduueckoe
IIPE/ICTABICHNUE MPOLIECCOB HArPEBAHUSA/OXJIAKICHHUS BEILIECTBA.

TeruioBple ABUTATENM W 3alIMTa OKPYXKAOLIEW cpelpl. TemioBele MOTEpU
B TEIUIOCETSX.

IIposedenue sxcnepumenma:

BrIpamuyBanue KpucTaauioB MOBApEHHOM COJIM WM MEAHOTO KyIopoca.

OnbITE, JAEMOHCTPUPYIOIIME TOBEPXHOCTHOE HATSDKEHUE, KalWUISIPHBIE
SBJICHUS U SBJICHUS CMAUYUBAHUS.

HccnenoBanue mpoiiecca TErmIo00MeHa IMpu CMENTUBAHUH XOJIOTHON U ropsiueit
BOJIBL.

HccnenoBanue pa3zoBbIX MEPeX0I0B.

I pynnogvie npoexkmui 110 TEMaM:

[Iporno3upoBaHre 3KOIOTUYECKUX MOCIEACTBUNA UCIIOIb30BAHUS JBUTATEIEH
BHYTPEHHETO CTOPAHUSI.

[IporHo3upoBaHue HKOJOTHUUECKUX IMOCIEACTBUI HCIOJb30BAHUS TEILIOBBIX

Y TUAPOIIEKTPOCTAHLIAMN.
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Paznen 7. DiiekTpuyeckne M MATHUTHBIE SIBJICHUSI

Onektpuzanus Ten. 3akoH Kyrnona. Onektpuueckoe mnone. IC B uenu
MOCTOSIHHOTO TOKa. 3akoH Owma uisi TMONHOW Ienu. OJeKTPUYECKUEe IenH
U TIOTPEOUTENH SIEKTPUICCKON SHEPTUH B OBITY.

JleficTBUe MarHUTHOrO TIOJISI Ha NPOBOAHUK C TokoM. Cuna Ammepa
U ompenesieHre ee HampasieHus. Cuna JlopeHIla U onpeneneHrue ee HarpaBJICHUS.
YckopuTenu 3apsyKEHHBIX YaCTHLL.

DnekTporeneparop. CriocoObl MOTYyUYEHUS JIEKTPUIECKON SHEPTHU.

IIposeodenue sxcnepumenma:

OnexTpuzanusi W OOBSICHEHHE  JJIEKTpPHU3allMM  TeJl, B3aUMOJCHCTBUE
3apsSHKEHHBIX TEIL.

[IpoBepka mpaBuia CIOXKEHHS HANPSKEHUW TpPU  TOCIEAOBATEIbHOM
COCIMHEHUU JBYX PE3UCTOPOB, NpaBujia IS CWIbI TOKa MPU TapaieIbHOM
COEIMHEHUHU PE3UCTOPOB.

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

[IpoBepka BeINOJIHEHUS 3aK0HA OMa 715 TOJTHOM 1eNHu.

Onpenenenue K111 narpeBarens.

HccnenoBanre 1eiCTBUSI MATHUTHOTO TOJIS1 HA IPOBOIHUK C TOKOM.

Hnousuoyanvrvie npoekmovl Ha IpUMEHEHHE CUJIbl AMIiiepa u cuibl JlopeHna
B TEXHUUYECKUX YCTPONCTBAX.

I pynnogvie npoexmul 0 TEMaM:

DJIEKTPOCTAHITUN HA BO30OHOBIISIEMBIX HCTOYHUKAX IHEPTUH.

DKOJIOTMYeCKUe Mpo0JIeMbl SHEPTETUKH.

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

9 KJIACC

Pa3nen 8. MexaHnueckue siBJICHUS

['paduueckass wHTEpHIpeTalys YCKOPEHHS, CKOPOCTH, MPOMJIEHHOTO MyTH
Y MepEMEIICHUS 151 TPAMOJIMHEUHOTO PABHOYCKOPEHHOTO JBU>KEHUS.

JlnHaMHKa ¥ KMHEMAaThKa TeJja, JBHXXYIIEroCcs BBEPX M BHU3 IO HAKJIOHHOM
mI0ckocTh. JInHaMuKa 1 KHHEMATHKa Tejia, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
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JIBrkeHue 1o OKpy>XKHOCTH. [IoHsATHE O TAHT€HIIMAJIBbHOM YCKOPEHUHU.

3akoH bepnymm. [logsemMHas cuma Kpblila caMoJIeTa.

Yipyrue u Heynpyrue CTOJKHOBEHMS. 3aKOH COXPAaHEHHsI MMITYJIbCa. 3aKOH
COXpaHeHusi MexaHudeckol osHepruu. KoHcepBatuBHble cuibl. OOOCHOBaHUE
IIPUMEHUMOCTH 3aKOHOB COXPAaHEHMS.

IIposedenue sxcnepumenma:

Onpenenenue  yCKOpPEeHMs Tejla IPU  PAaBHOYCKOPEHHOM  JIB)KCHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHnue 3aBUCUMOCTH HYTH OT BpPEMEHHM IIPH PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

HccnenoBanue JBUKEHUS TeNa, OPOIIEHHOTO MO/ YTIOM K TOPU30HTY.

W3mepenune nepuoia v 4acToThl OOpaIeHHs TeJla IO OKPY>KHOCTH.

OnbIThI, IEMOHCTPUPYIOLIUE ACHCTBUE 3aKOHA bepHYIUIH, U UX 0OBICHEHHE.

N3mepeHrne KHHETUYECKON SHEPTUHU TEJIA 10 JJIMHE TOPMO3HOTO ITyTH.

I pynnosvle npoexmui 110 TEMAM:

HcTopus pa3BUTHS OTEUECTBEHHON IPAXKIAHCKOW aBUAIWH.

Cyna Ha MOABOAHBIX KPBLIbSX.

AHTHKPBIIO HA CKOPOCTHBIX AaBTOMOOUJISIX.

Pa3nea 9. Mexannueckue Ko1e0aHUS U BOJIHBI

CelicMuueckue BOJIHBL. 3BYK, HHPPA3BYK U YIbTPA3BYK.

IIposeoenue uccredosarnuii:

AHanu3 JaHHBIX O PEruCTpaldM 3eMJIETPSICEHHN M B3PHIBOB C IMOMOIIbIO
CEHCMUYECKUX BOJIH.

DKCNEPUMEHTAIBHOE ONPEIECICHUE TPAHUL] YaCTOThI CIBIIIMMBIX 3BYKOBBIX
Kosie0aHui.

I pynnosvle npoexmui 110 TEMaM:

Hcnonb3oBanue 3ByKa (WM yJIbTPa3ByKa) B TEXHUKE (3XOJIOKALMS, YIBTPA3BYK
B MEJIUIIMHE U Jp.).

3BYKH B IPUPO/IE.
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Paznen 10. DaekTpoMarHuTHOE MOJie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
[TomydyeHne 3EKTPOMAarHUTHBIX BOJIH Pa3HbIX YaCTOT.

I pynnosvle npoexkmui 110 TEMaM:

[IposBIEHHUS JIIEKTPOMATHUTHOTO U3Ty4YEHUS B IPUPOJIE.

HpI/IMeHeHI/IC SJICKTPOMArHuTHOI'O U3JIYUYCHHUA B TCXHUKC.

Pa3znen 11. CBeTOBBIE SIBJICHUSA

®opmyna ToHKOM nuH3BL. IlocTpoeHune u300pakeHuit, ChHOPMUPOBAHHBIX
ToHKON nuH30M. KoadduiumenTsl oTpa)keHus, MOTJIONICHUS, MPOIYCKaHUS Ty4den
Pa3HOTO IBETAa HA pa3HbIX BelecTBax. HTeppepeHus u iuppakuus 38yKOBBIX BOJIH.
WNuTtepdepenus u nuppaknusi CBETOBBIX BOJIH.

IIposeodenue sxcnepumenma:

Omnpenenenue (GOKYCHOTO PACCTOSIHUS W ONTHYECKOM CHIIBI coOMparonieit
JIMH3BI.

HccnenoBanre 3aBUCUMOCTH CBOMCTB H300paXeHU B TOHKOW JIMH3E
B 3aBUCUMOCTH OT PAaCCTOSHUS MEXKIY JINH30M U UCTOYHUKOM CBETA.

M3MeHeHHs ONTHYECKOMN CUIIBI TP CIIOKEHUH TOHKUX JIMH3.

OneIThl TIO BOCTHPUATHIO I[BETa MPEAMETOB TMPU HUX HAOIIOJACHUH Yepes
LBETOBbIE (PUIIBTPHI (LIBETHBIE OUKH).

Hab6nronenue sBiennii uHTephepeHITNT 1 JUGPAKITIH.
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MJIAHUPYEMBIE PE3YJIbTATBHI OCBOEHUSI KYPCA BHEYPOUYHOM
AEATEJBHOCTU «TPYJAHBIE BOITPOCBHI ®PU3UKWN)»

Peanusanus mporpaMMsl Kypca BHEYPOUYHOU A€ATENBHOCTH « T pyiHbIE BOIPOCHI
(¢u3MKN» HampapiieHa Ha O0ECHEeYeHUE JOCTHKEHUS OO0ydYaroIUMUCS JIMYHOCTHBIX,

MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06pa30BaTCHI>HLIX PE3YIILTATOB.

JIMUHOCTHBIE PE3YJIbTATDI B uactu:

1) nampuomuuecxkoeo éocnumanusi: NCHHOCTHOE OTHOIICHUE K JOCTHKCHHUSAM
POCCHICKUX YUCHBIX-(HU3UKOB;

2) epanxcoanckoco u - OYXO6HO-HPABCMEEHHO20 — GOCNUMAHUSA. TOTOBHOCTD
K aKTUBHOMY VYacCTHIO B OOCYXICHHH OOIICCTBEHHO 3HAYMMBIX M OSTHYECKHUX
po0sieM, CBS3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3UKY;

3) yennocmu Hayuno2o no3Hanus: OCO3HAHNE IEHHOCTH (PU3MYCCKON HAYKH KaK
MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTUN, Ba)KHENIIIEH
COCTABJISIFOIIECH KYJIbTYpbl; pa3BUTHUE HAYYHOU JHOOO3HATEIBHOCTH, HHTEpeca
K UCCIICZIOBATEIIBCKON IeATEIbHOCTH;

4) hopmuposanusi Kyiemypvl 300p06bs U IMOYUOHATLHO2O ONACONOLYYUSL:
OCO3HaHME IIEHHOCTH 0€30macHOro o0pa3a KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BOXXHOCTU TpaBUJI OE30MAaCHOrO TOBEJACHUS Ha TPAHCIIOPTE, Ha JOpOrax,
C DJIEKTPUYECKHUM M TEIIJIOBBIM 00OPYIOBAaHHEM B JIOMAITHUX YCIOBHSX;

5) mpyodoeoco éocnumanusi; akTABHOE y4aCTHE B PEIICHUN MPAKTHUECKUX 3a1a4
TEXHOJIOTHYECKOW W COIMAJIbHON HAaINpaBJICHHOCTH, TPEOYIONIMX B TOM YHUCIC
1 QU3HYECKUX 3HAHUI, HHTEPEC K MPAKTUIECKOMY U3YUCHUIO TPO(eccHii, CBsI3aHHbBIX
¢ (hPU3UKOI;

6) okonoeuueckoeo 6ocnumanusi; OpUEHTAIMS HA TPUMEHEHHE (QH3UYECKUX
3HAHMM [ pemieHus 3ajad B 00JIaCTU OKpYKarolledl cpenbl, IUIaHUPOBAHUSA
MOCTYIIKOB ¥ OIEHKH MX BO3MOYKHBIX MTOCJIEICTBHI JIsI OKPY>KAIOIIEH CPEIbI;

7) adanmayuu K U3MEHIIOWUMCS YCIIOBUIAM COYUATILHOU U NPUPOOHOU CPEObL:

HOTpe6HOCTB BO BSaHMOHCﬁCTBHH IIpHU BBIIIOJIHCHHUHA I/ICCJ'IeILOBaHI/Iﬁ U IIPOCKTOB
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(¢u3nyeCKOil HANpaBIEHHOCTH, OTKPBITOCTh OINBITY M 3HAHUSAM JAPYTHX; OCO3HAHUE
neUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEW B oOjacTu (pu3MKu;
IUIAHUPOBAHUE CBOErO pPa3BUTUS B NPUOOPETEHHH HOBBIX (PU3MUECKUX 3HAHUMU;
CTPEMJICHHE AaHAJIM3UPOBaThb M BBIABIATH B3aUMOCBA3M IPUPOJIBI, OOIIECTBA

U DKOHOMHUKH, B TOM 4YHUCJIC C UCIIOJIb30BAHHUEM CI)I/I3I/I‘-ICCKI/IX 3HAHMH.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIe JelcTBHA:

bazosvie nocuueckue deticmausi:

— BBIIBIIATD W XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKUA  SBJICHHM
Y TIPOLIECCOB;

— BBISIBIISATh 3aKOHOMEPHOCTH U MPOTHBOPEYHUSI B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

— BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3U TMPU HM3YYCHHH (HU3HUECKUX
SBJICHMM U TIPOIIECCOB, JIeJaTh BBIBOJBI C HKCIOJB30BAHHEM JIETYKTUBHBIX
Y MTHAYKTHUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3AMMOCBS3IX (PU3UIECKUX
BEJIMYUH;

— CaMOCTOSITEJIbHO BbIOMpATh CIIOCOO pelieHus] yueOHOM (u3nyecko 3anayu
(CpaBHEHHE HECKOJIbKUX BapUaHTOB pEIICHMs, BBHIOOp HamOoJiee MOAXOSIIETO

C YUYETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3zosvie uccneoosamenvckue oeticmsusi:

— WCIIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATCILCKHN WHCTPYMCHT ITO3HAHUS;
MPOBOJUTh IO CAMOCTOSITEIBHO COCTABJIICHHOMY TIUJIaHY OIIBIT, HECJIOKHBIN
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECCKOTO SBICHUS,

— OIICHUBATh HA MPUMEHUMOCTH B JOCTOBEPHOCTH MH(MOPMAITHIO, TTOTYICHHYIO
B XO/I€ UCCJICIOBAHMSI WM IKCIIEPUMEHTA;

— CaMOCTOSITeNIbHO (HhOpMYIUPOBaTh OOOOIIEHUS W BBIBOJBI TIO pe3yibTaTam
IIPOBEJICHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

— TPOTHO3WPOBATH BO3MOXKHOE JaJIbHEHITICe pa3BUTHE (PU3NUECKUX TPOIECCOB,
a TaK)Ke BBIJIBUTaTh MPEATOI0KEHUS 00 NX PA3BUTHHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.
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Paboma ¢ ungpopmayueii:

— MPUMEHSATh Pa3JIMYHbIE METOAbl, MHCTPYMEHTBl W 3alpoChl IPHU TMOUCKE
u orbope MHGOPMALMK WU JIaHHBIX W3 HCTOYHMKOB C YYE€TOM IHPEIJIOKEHHOMN
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPUEB;

— BbIOMpaTh, aHAIMU3UPOBATH, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

— OIICHUBATh HAJEKHOCTh HH(OpPMalMK 1O KPUTEPHUSIM, MPEIT0KECHHBIM
yUUTENEM UIN CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO;

— CaMOCTOSITEJIbHO  BbIOMpaTh  ONTHUMaTbHYIO  (QOpMy  TMpe/CTaBICHUS
nHpOpMallMM U WUIIOCTPUPOBATh pEIIAeMbIe 3aJaud HECJIOXXHBIMH CXEMaMH,

JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbI€ el CTBHUSI

Oobwenue:

— BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTAX;

— B X0Ji¢ OOCYXJeHUs ydyeOHOTO MaTrepuaya, pe3yibTaTOB JIa0OPATOPHBIX
paboOT W TIPOCKTOB 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBbI
W BBICKa3blBaTh WJICH, HAIICJIEHHbIE Ha pEIICHHe 3aJa4yd U TOJAJEp KaHHe
OJ1aroKesIaTeILHOCTH OOIIEHHUS

— COTIOCTAaBIIATH CBOM CYXKJEHHUS C CYKICHUSIMH JAPYTUX YIACTHHUKOB JUAJIOTa,
oOHapYyKHUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHI;

— TyOJUYHO MPEACTABIATh PE3YJIBTATHI BBITIOJIHEHHOTO OMBITA, HCCIICOBAHUS,

IPOEKTA.

PerynsiTuBHBIC yHUBEpPCAJIbHBIE Y4eOHbIe 1eHCTBUSA

Camoopzanuzayus.

— BBISIBJISITH IPOOJIEMBI JUIsl PEILICHUS B )KU3HEHHBIX U yUYEOHBIX CUTYaLUX;

— OpPUEHTHpOBATbCS B  PA3IMYHbIX  MOAXOAAX  MNPUHATHS  PELIEHUM

(MHIMBUAYAJIbHOE PEUIEHUE, IPUHATHE PELIEHUI B TPYIIIE);
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— CaMOCTOATCIBbHO COCTABJIATL aJITOPUTM PCHICHUA (1)H31/III€CKOI\/JI 3aJa4un
WK IIIaH HCCICAOBAHHA C YUYCTOM HMMCHOIIUXCA PCCYpCOB H COOCTBEHHBIX
BOBMO)KHOCTGﬁ, APryMCHTHPOBATL IIPCJIAraCMbIC BAPHUAHTBI pemeHm”I;

— JACJIaTb BLI60p )41 6paTI) OTBCTCTBCHHOCTD 3a pCUICHHUC.

Camoxoumponv, SMOYUOHATILHBIL UHIMELLEKN.

— JlaBaTh aJICKBaTHYIO OLICHKY CUTYAaIlMU U MpeJjiaraTh IiaH €€ U3MEHEHUS;

— YYHUTBIBATh KOHTEKCT U MPEJBUACTh TPYIHOCTH, KOTOPHIE MOTYT BOBHUKHYTh
Opy  pelIeHUd Y4YeOHOW 3ajauM, aJanTUpPOBaTh PEIICHHE K MEHSIOUUMCS
00CTOSITEIILCTBAM;

— OOBSCHATH  MPUYMHBI  JIOCTIDKCHUS  (HEJAOCTHIKEHHS])  pe3yJIbTaToOB
NeSATEeILHOCTH, 1aBaTh OIICHKY TPUOOPETEHHOMY OIIBITY, YMETh HaXOUTh MO3UTUBHOE
B MIPOM3OLIEAIIEN CUTYALINH;

— BHOCHUTH KOPPEKTHBBI B JIEATECIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBHE PE3YJIHTATA LEIHU U YCIOBUSIM;

— CTaBUTH ce0sl Ha MECTO JPYroro yeloBeKa, MOHUMATh MOTHUBBI M1 HAMEPECHHUS
ApYroro,

— TpU3HaBaTh CBOE MPaBO Ha OMMOKY TpPH penieHuu (U3MYECKUX 3a7ad

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

MHNPEAMETHBIE PE3YJIbTATDI:

[IpenmeTHbie pe3ynbTaThl ocBoeHUs [IporpaMmbl ydeOHOTO Kypca K KOHITY
oOyueHus B 7 KJacce:

— pa3nu4arh (pu3MYecKHUe SABIECHUSA (MEXaHMUYECKOE MBMIKCHHUE, TEIIOBOEC
JIBMKCHHE YaCTHI[ BEIECTBA, B3aUMOJICHCTBUE TeJl, aTMoc(hepHOe AaBlCHUE,
MIPEBPAIICHUS] MEXaHUYECKOW YHEPTHUHU U JIP.) 110 OIMMCAHKIO UX XapaKTEPHBIX CBOMCTB
¥ Ha OCHOBE OTBITOB, JEMOHCTPUPYIONIHNX JaHHOE (PU3NYECKOE SBICHUE;

— pacmo3HaBaTh  MPOSBIEHHE  W3YYCHHBIX  (pU3WYecCKWX  sSBICHUUN
B OKpY)KalOIIeM MHpE, MPU ITOM TNEPEBOJUTH MPAKTHYECKYIO 33/7ady B Y4EOHYIO,

BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHI;
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— XapakTepu3oBaTh CBOICTBa TeJ, (PU3MUECKHE SABJIECHUS U IPOLECCHI,
UCIOJIB3Ys TPaBUJIa CIOXKEHUs CUJI, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
3aKOH COXPAHEHHUS MEXaHUYECKOM 3HEpruu u JIp.;

— OINHUCHIBaTh M3yYEHHBIC CBOMCTBA TN M (PU3NYCCKUX SBIICHUH, HCIIONb3YS
¢uznueckue BeNUUYUHBI (Macca, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTb, CPEIHSAA
CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TPEHHUS, CUJIa TSKECTH, BEC Teja, KUHETHYECKas
U TIOTEHIAJIbHAS SHEPTHS U . );

— OOBSCHATH M3YYCHHBbIE (DU3MUECKHE SBICHHS, MPOIECCHl U CBOWCTBA Tel,
B TOM YHCIE€ B KOHTEKCTE CHUTyalluil MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa,
U peliaTh KAa4eCTBEHHBIC 3aJaud, 3a7add, TPeOyroIIMe YHCICHHOTO OLIEHHWBaHUS
XapaKTepHBIX 3HAYCHWA (PU3NYECKUX BEIUYHMH, PACUETHBIC 33/Ja4dl MO HM3y4aeMbIM
TeMaM Kypca (pU3HKY;

— TIPOBOJAUTH MpPSMbIE U KOCBEHHBIE H3MEPEHUS H3YYEHHBIX (PU3HMUECKUX
BEJIMUMH C WCIOJb30BAHUEM AaHAJOTOBBIX M IHU(POBBIX MPUOOPOB, 0OOCHOBHIBATH
BBIOOp METO/1a U3MEPEHHUS, PUKCUPOBATH TOKa3aHHs MPUOOPOB;

— coOmroaTh  MpaBWia TEXHUKM  Oe3omacHOro Tpydga mnpu — pabote
Cc JabopaTOpHbIM O0OOpyJOBaHUEM, 3HATh MPUHIUI JCHUCTBUS  MPUOOPOB
Y TEXHUYECKUX YCTPONCTB: BEChI, TEPMOMETP, JUHAMOMETP, COOOILAIOIIUECS COCY/IbI,

OapomeTp, pbluar u ap.

[IpeameTHbie pe3ynbTarthl OcBoeHUs [IporpaMmbl ydyeOHOro Kypca K KOHILY
oOydeHus B 8 Kiacce:

— HUCMOJb30BaTh TMOHSATHUA (arperaTHble COCTOSHUSI BEIECTBA, CIOCOObI
W3MEHEHUsSI BHYTPEHHEHM OHEPrUM, DJJIEMEHTAPHBIM  JJIEKTPUYECKUM  3apsif,
IPOBOJHUKH, MOJYNPOBOAHUKU, JTUAIEKTPUKH, HCTOYHHKM ITOCTOSIHHOIO TOKa,
AIEKTPUUECKOE T0JIe, MAarHUTHOE TOJIe M JIp.) U CHUMBOJMYECKHHN S3BIK (PUBUKHU
[P pEeUICHUU YYEOHBIX U MPAKTUYECKUX 3a/a4;

— pa3nuyarh SBJIEHUsA (TEIUIOBOE paBHOBECHE, HCMApEHUE, KOHJCHCAIMS,
IUTaBJICHUE, KPUCTAJUIN3ALINS, KUIIEHUE, CTIOCOOBI TETUIONEpe1adun, IIeKTpU3aius Ted,

B3aUMOJCHCTBUE 3apAa0B, JICUCTBUE OJICKTPHUYCCKOI'O0 TOKaA, JICMCTBUE MArHUTHOI'O
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MoJIsI Ha TMPOBOJHUK C TOKOM U Jp.) TO ONUCAHUIO HUX XapPaKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SIBIICHUE;

— OMNHCHIBaTh M3YYCHHbIC CBOMCTBA TeNl W (DU3UYECKUX SIBIICHUM, UCIOJIb3YS
bU3UYeCcKue BEIMYUHBI (TEMIIEpaTypa, KOJMIECTBO YJHEPTUH, YACIbHAS TEIJI0EMKOCTh
BEIIECTBA, YJEJIbHAs TEIUIOTa IUIaBJICHUS, ylelbHas TerioTa MapooOpa3oBaHus,
yJelibHas TeIUIOTa CropaHus TOIIUBA, KOA(DPUIIMEHT MOJIE3HOT0 ASHCTBUS TETUIOBOM
MalIllUHbI, OTHOCUTEJIbHAS BJIIAXKHOCTh BO3/1yXa, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOTO
TOKa ¥ JAp.), INpPU ONUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUNA CMBICI
UCIIOJIB3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS] W €IUHMIBI (U3UYECKUX BEIUYUH,
HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIUYHHY C JAPYTUMH
bu3NYeCKUMU BETUYNHAMU;

— XapakTepu30BaTh CBOMCTBA TeJ, (PU3HMUECKUX SBJICHUN U TIPOIIECCOB, UCIIONIB3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHHUS BEIECTBA,
ypaBHEHUE TEIUIOBOrO OallaHCa, 3aKOH COXPAHEHHs AJEKTPUUYECKOTO 3apsiia, 3aKOH
Kynona, 3akon Owma, 3akoH J[koyns—JIeHna, 3akOH COXpaHEHUs HEPTUH, MIPU I3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MAaTEMATHUECKOE BHIPAKCHHE;

— OOBACHATH U3YYEHHBIC (PU3UUECKUE IBJICHHUSI, IPOLIECCHI, CBOMCTBA TEJl, B TOM
YHUCJIE U B KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3aJa4d, B TOM 4YHCJIE TpeOyIolre YUCICHHOTO OLCHUBAHUS
XapakTepHbIX 3HAYeHUW (UBMYECKUX BEJIWYWH, pellaTh pacueTHbIC 3aJlauu
M0 U3y4aeMbIM TeMaM Kypca QU3HUKY;

— MPOBOAUTH TPSIMbIE M KOCBEHHBIC H3MEPEHUS H3YyUYCHHBIX (HU3NYECKHUX
BEJTMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB;

— pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA (KUIKOCTHBIM TEPMOMETD,

TEpMOC, ABUTATEb BHYTPEHHETO CTOpaHuUsl, peocTat v Ip.).

[TpenMeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 KJacce:
— WCTOJB30BaTh TMOHATHS (OTHOCUTEIBHOCTh MEXaHHYECKOTO JIBIKEHUS,

MCXaHHMYCCKOC BOJIHBI, 3BYK, I/IH(bpaBBYK " YIbTPa3BYK, 3JICKTPOMArHMTHBIC BOJIHBI,
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IIKaJIa 3JIEKTPOMATrHUTHBIX BOJIH, ICTOYHUK CBETA, CIIEKTP UCIIYCKAHUS U MOTJIOLIEHUS
U Jp.) U CUMBOJIMYECKUM S3bIK (DU3UKKA TPHU PEUICHUU YUYEOHBIX M TPAKTUYECKUX
3a/1ay;

— pa3nuyath sBIEHUS (CBOOOAHOE MaJleHUE TeN, ABM)KEHUE MO OKPYKHOCTH,
KoJie0aTeIbHOE IBIKEHUE, BOTHOBOE JABIKEHUE, PA3JIOKEHHUE OEJIOr0 CBETa B CIIEKTP
W JIp.) 1O OINHUCAaHUIO UX XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIbITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBJICHUE;

— pacrno3HaBaTh MPOSIBJICHUE M3YUYCHHBIX dbuznyeckux  ABJICHUU
B OKpY’KarolieM Mupe (B TOM 4wucie, (U3MIECKOe SBJICHHS B MPHUPOJIE), MPU ITOM
MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B Y4€OHYIO, BBIACHATH CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NYECKUX SBICHMII;

— OMHCHIBaTh M3YYCHHBIC CBOMCTBA TeN M (PU3MUECKHUX SBJICHHUM, UCIIOIB3YS
(dbu3nyecKkre BEIMUMHBI (CPEHSSI 1 MTHOBEHHAs! CKOPOCTh Tejla TP HEPABHOMEPHOM
JBIDKEHUHU, YCKOPEHUE, YCKOPEHHE CBOOOJHOTO MaJeHUs, UMITYJIbC Tea, UMITYJIbC
CWJIbI, TIEPHOJ] U YacTOTa KOJeOaHHil, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETA, M0Ka3aTesb MPEIOMIICHUS CPEbl U Jp.), IPU OMMCAHUY MTPABUIILHO TPAKTOBATH
(bu3MYECKUil CMBICI UCTIOJIb3YEMbIX BEJITUYHH;

— XapakTepu3oBaTh CBOWCTBAa TeJ, (U3MYECKUX SBJICHUH U TMPOIIECCOB,
UCIIOJIB3Ys 3aKOH COXPAHEHMSI DHEPTHM, 3aKOH BCEMHUPHOTO TSATOTEHUS, MPUHIIUI
CYNEPIO3ULIMUA CHJI, IPUHIUIT OTHOCUTENIbHOCTH ["anunes, 3akoHsl HbroTOHA, 3aKOH
COXpaHEHHSI UMIYJIbCca, 3aKOH BepHyJIIu, 3aKOH OTPa)KEHHSI U MPEIOMIICHUS CBETa,
dbopMyy TOHKOM JIMH3BI, IPU 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA
Y €r0 MaTEMaTUYECKOE BBIPAKECHUE;

— pemiath 3a7a4d MO W3Yy4aeMbIM Te€MaM Kypca, BHIOMpas COOTBETCTBYIOITYIO
buU3MUECKyI0 MOJIeNb C KCHOJb30BaHUEM 3aKOHOB U (OPMYJ, CBSI3bIBAIOIINX
(bU3NYECKUe BEITNYNHBI;

— TPOBOJUTH MPU HEOOXOJMMOCTH CEPHUIO MPSIMBIX H3MEPEHUM, Ompenensis
CpelHee 3HAUYCHHE H3MEPSIEMOIl BEIWYMHBI U TMOTPENIHOCTh PE3YJIbTaTOB MPSIMBIX

U3MEepEeHHi, 000CHOBBIBAThH BBIOOP criocoba u3mMepeHus (M3MEpUTEILHOTO Mpudopa);
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— coOmroaTh TMpaBWwia TEXHUKH Oe30macHOro Tpyda Tmpu  paborte
C 1a0OpaTOPHBIM O0OPYAOBAHHEM, XapaKTEPHU30BaTh MPUHIIUI JACHCTBUS TPUOOPOB
U TEXHUYECKUX YCTPOWUCTB (CIHIOMETp, JaTYUKH TIOJOXKCHHS, PACCTOSTHHS
U YCKOpEHHS, pakeTa, OYKH, (oToammapaT, MHUKPOCKOI, TEIECKOI, CIEKTPOCKOTI,
kKamepa BwuibcoHa © Ap.), HCHOIB3YS OCOOCHHOCTH (DH3WYECKUX SIBICHHM,

HCO6XO,ZIHMI>I€ (1)I/ISI/I‘ICCKI/I€ 3dKOHBI 1 3aKOHOMCPHOCTH.
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TEMATHUYECKOE INTAHUPOBAHUME

7 KIIACC
HaumeHoBaHMe pa3esioB
Ne . | KoaudectBo ®opma padoThl/XapaKTePUCTUKA
U TeM Kypca BHEYPOUHOii OcHoBHOe coJep:kaHue
n/n 4acoB NeITeJIbHOCTH 00Yy4ar0IUXCS
NeATEeJIbHOCTH
Paznen 1. ®usuka u ee poJib B NO3HAHUU OKPYKAIOIIEr0 MUPa
11 | ®usuka— OCHOBA pa3BUTHS 3 Joctmwkenus  oredecTBeHHOW  Hayku | [ pynmoBble MPOEKTbI 10 HCTOPUHM PA3BUTHUSA
TEXHUKHU U TEXHOJIOTUU U TEXHUKHU KOCMOHaBTHKM (paboTa ¢ aHHOTHUPOBAHHBIM
CIIUCKOM PECYpCOB, BBIOOp TEMBI, IMOATOTOBKA
Y 3aIMTa IPE3CHTAIIHIN)
1.2 | Ousnueckrue BEIWYHHBI 2 Nzmepenne (busnueckux BesnuuH. | [IpoBeaenune 3xcnepuMeHTa:
Knaccudukanus H3MEpUTENBHBIX TIpU- | e M3MepeHwe TeMmueparypsl OpH  [TOMOIIM
6opos. IlorpemHocTs mpsIMOTO H3ME- JKUJIKOCTHOTO  TepMOMETpa W JaT4yuKa
penusi. HHTepBanbHOE MpeACTaBICHUE TeMIIeparyphbl.
IOrpemHOCTH H3MCpPCHUSL. [Tonarue | o N3mepenne oobemMa TBEPIOTo Teia C MOMOIIIBIO
O HOTPCHIHOCTU KOCBCHHOI'O H3MCPCHUS MEH3YPKH, 3aIIUCh ITIOI'PEIIHOCTH U3MEPEHHUS.
(Ha TpUMepe KOCBEHHOIO H3MEPEHHS | e Usmepenne pa3mepoB  MaiblX OOBEKTOB
pasMEpoB MaJIbIX TE€I W KOCBCHHOIO C yKa3aHueM IIOTPELIHOCTH  KOCBEHHOTO
W3MEpeHHs 00beMa TBEpPIOTO  Telia M3MepeHus
C TIOMOIIBI0O MEH3YpPKH). MeToj rpaHull
JUIS OIEHKH TMOTPEIIHOCTH KOCBEHHOTO
U3MEPEHUS
Hroro mo pazgemy 5
Paznen 2. [lepBoHavanbHbie CBeIEHHS O CTPOEHUH BelIeCTBA
2.1 | JIBmKeHUe YacTHI] 1 Huddysus. bpoyHOBCKOE NBHXKEHHE IIpoBeneHue 3KcnepUMeHTA:
BEIEeCTBA e OmpITBl  TO  HAOMIOAEHUIO  OPOYHOBCKOTO
IBWKEHUS 1 AU Py3un.
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Pelnenue kayecTBEHHBIX 3aJa4 Ha 00BsICHEHHE
SIBJICHUM B )KU3HEHHBIX cutyanusax

2.2 | ArperaTHbIe COCTOSTHUS 1 Arperatnbie cocTtosinus BemectBa. [lonsi- | [lpakTuyeckas pabora: MOCTPOEHHE
BelIeCTBa THE O KPHUCTAUIMYCCKUX W aMopdHbIX | kpuctayndeckor pemetrkn NaCl u  nmpyrux
TBEPABIX TelaxX. AHU3OTPOIHUS CBOMCTB BEIIECTB, OOBSICHEHUE aHU30TPOIUH CBOWCTB
Hroro mo pazgery 2

Paznen 3. /IBM:keHHe W B3aUMOJeiicTBHE Tell

3.1 | MexaHHUYEeCKOW IBIKEHUE 5 CpenHssi CKOpOCTb. [IpoBeneHue 3KcriepUMeEHTA:
Pa3zHple cnocoObl onucaHus JBUKEHUS | e M3MepeHHMe CpeaHeld CKOpPOCTH (JBYMIKEHHE
(Tabnuuel, rpadukn). MOJEeIu AIEKTPUIECKOTO aBTOMOOMIIS,
I'paduxkm  3aBucHUMOCTEH  BEJIHMYHH, CKOJIbJKeHUE OpyCKa MO HAaKJIOHHOM IIOCKOCTH
ONMCHIBAIOIINX PAaBHOMEPHOE JABUKEHHE. u ap.).
Ompenenenne nytu mo  rpaduky | e McciemoBaHue 3aBUCHMOCTH CPEIHEN CKOPOCTH
3aBUCUMOCTH CKOPOCTH OT BpPEMCHH OpycKa Ipu ero ABUKEHUU BHU3 110 HAKIOHHOMN
(U1 PaBHOMEPHOTO M HEPABHOMEPHOTO MJIOCKOCTH OT yTJIa HaKJIOHA INIOCKOCTH.
JIBH>KEHUS ) Pemienue  pacyeTHbIX 3aJa4  BBICOKOTO,
OJIMMIIMATHOTO YPOBHEH CII0KHOCTU HA CPEAHION0
CKOPOCTb, C HMCIOJb30BaHUEM TI'padUKOB/TaAOIHNIL
3aBUCUMOCTH CKOPOCTH M IyTU OT BPEMEHHU
MpU PaBHOMEPHOM U HEPAaBHOMEPHOM IBIKEHHH
3.2 | IInotHOCTH 2 CBA3b IUIOTHOCTM €  KOJIMYECTBOM | PelleHMe 3KCIEPUMEHTAJBHBIX M PaCYeTHBIX
MOJIEKYJl B €IWHUIIE O0OBbEeMa BEIIeCTBA. | 3aJa4  BBICOKOTO, OJIMMIIMAJHOTO  YPOBHEH
Cvecu u  cmiaBbl.  [lOBepXHOCTHas | CIIOKHOCTH Ha CPEAHIOI IUIOTHOCTh, IOBEpX-
Y IUHEHHas MII0OTHOCTh HOCTHYIO U JINHEHHYO IJIOTHOCTh
3.3 | Cuubl. Bunpl cun 4 Cuna ynpyrocru. IIpoBeneHue 3KkcnepUMeHTA:

Cuua TpeHus CKOJIbKEHUSI.
PaBHOnelicTBYIOIMAsA CHII

e lI3MepeHne KECTKOCTH OJHOW  MPY>KUHBI
U KECTKOCTH JABYX TMPYXKUH, COEIUHEHHBIX
MEXJly cO00H mocieqoBaTeNbHO WM Mapai-

JICJIBHO.
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e lccnenoBanue  3aBUCHUMOCTU  PaACTSKCHUSA
IIPY’KAHBI OT MAaCChI II0JBEIINBAEMBIX I'PY30B.

e lccienoBaHue 3aBHCUMOCTH CHIJIBI TPEHUs

CKOJIBXKEHUS OT CHJIBI HOPMaJIbHOTO J1aBJICHHS

U HE3aBUCHMOCTH OT IUIOIAAU IOBEPXHOCTH

ckonbxkenus. IlpencraBneHue pesysbTaToOB
ucciaeaoBaHui B BUJIE TPaUKOB C yKazaHUEM
MOIPEIIHOCTEN MPSMBIX H3MEPEHUI.

Pemenue 3aaa4

OJIMMIINAaJHOI'O ypOBHGfI CJIIOKHOCTH C IIpHUMC-

PaC4Y€THLIX BBICOKOTIO,

HeHueM (OpMYIT 7Sl U3YUEHHBIX CHII

Utoro no pazneny

11

Pa3nen 4. JlaBinenue TBepabIX TeJ,

JKHAKOCTEeH M rasoB

4.1 | laBneHue TBEPHABIX Tel 4 @opmysia s BbluuciIeHMs JaBieHus | [IpoBeneHne 3KcnmepuMeHTA:
TBEpAOTO TeCla. Hepez[aqa nasyieHust | e MccinenoBanue 3aBHCHUMOCTHU OaBJICHUS,
B TBEPABIX TeNax OKa3bIBa€MOT'0 YEJI0BEKOM Ha TOJI,
B 3aBHCUMOCTH OT TUIOIIAAH OMOpPHI (O0CUKOM,
Ha KabJykax ¥ T. IL.).
HNuaauBuayaabHblii mpoekT «Kak BoIOpaTh 00yBb
JU1s1 310POBbs 7»
Pemrenue kayeCTBEHHBIX M PacyeTHBIX 3aJa4
BBICOKOTO, OJIUMIIMAJHOTO YPOBHEUW CIOKHOCTH
Ha pacyer JaBJICHUsl TBEPAOTO Tena
4.2 | T'mapocraruyeckoe 3 @opmyna g rugpocrarudeckoro | [lpoBenenue 3KkcnmepuMeHTa:
JIaBJICHUE B )KUJKOCTH JABJICHHUA B OKHAKOCTH. MaHoMmeTp. | o MccnenoBanue 3aBHCMMOCTH THAPOCTATHYEC-

Coobmaromnuecs: cocy bl

KOTro HaBJIC€HHUA B JXHIAKOCTH OT FJ'Iy6I/IHBI
(c momompio U-o06pazHoro MaHOMETpa

U IaTYNKA).
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HNuaauBuayajbHbIH MPoeKT 00 WCCIeI0BaHUU

MOpCKuX TinyOuH (Oatuckadbl, Oaruchepsl,
ITyOOKOBOHBIC KHBOTHEIE).

Pemienne KayecTBEHHBIX M PACYETHBIX 3a7a4
BBICOKOT'O, OJINMITHATHOTO YPOBHEH CII0)KHOCTHU

Ha JaBJICHHUEC B XXUAKOCTAX

4.3 | AtmocdepHoe naBneHHe 1 3aBucumocth armocdepHoro nasinenus | IlpoBeaeHue IKCHepUMeEHTA:
OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl | e HaGmroaeHue  mposiBieHHS — aTMOC(HEPHOTO
IUIS1 I3MEpEeHUst aTMOC(EepHOTO TaBICHUS JIaBJICHMUSI.
e llccnenoBanne 3aBUCUMOCTH aTMOC(HEpPHOro
JlaBJICHUs oT BBICOTHI OTHOCHUTEIIBHO
MMOBEPXHOCTH 3E€MIIH.
Pemrenue kadecTBeHHBIX 3aJa4 KU3HEHHOTO
XapakTepa Ha aTMoc(epHOe JaBieHHe
4.4 | BerTasikuBaromas cuia 4 BrrrankuBaromas cuna, paeicrsyromas | [IpoBeneHne 3kcnmepuMeHTa:
CO  CTOPOHBI KHAKOCTH HIIM  TIa3a e lccnenoBaHue 3aBUCUMOCTH BECa TENA B BOJIE
Ha IOTPY>XEHHO€ B HuX Teno. IlnaBanue | oT 06bemMa MOrpyKEHHOU B )KHUIKOCTh YaCTH TEJIa.
CYJIOB M BO3/IyXOIlJIaBAHUE Pemenne kavecTBEHHBIX M PAacUeTHBIX 3aJa4
BBICOKOT'O, OJIMMIIMAJIHOTO YPOBHEH CIIOKHOCTU
Ha  BBITAJKMBAIOLIYI0  CHJy, IUIaBaHHE  Tell
Y BO3lyXOILIaBaHUE.
NuamBuayajibHble  NPOEKTbI [0  UCTOPUHU
BO3YXOIUIABaHUSA M MTPUMEHEHUIO COBPEMEHHBIX
a’3pOCTaToOB
Utoro no pazneny 12
Paznen 5. PaGota u MOIIHOCTB. DHeprus
5.1 | IlpocTbie MeXaHU3MBbI 2 VYcenoBue paBHOBECHS pbruara. | [IpoBeaenue 3KcnepuMeHTa:
ITomucnacr. e [IpoBepka ycCioBHs paBHOBECHs pbIYara.
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IIpocTeie = MeXaHM3MBI B  INPHUPOJE

U TCXHHUKC

PemieHne 3KCnepMMEHTAJBbHBIX 33724 Ha coe-
IUHEHHE OJIOKOB.

Penrenne Ka4veCTBEHHLIX 32444, CBSI3aHHBIX
C BBISIBJICHHUECM I[eflCTBHH HpOCTbIX MCXAaHU3MOB
B Pa3JIMYHBIX MHCTPYMEHTaX W MPUCHOCOOJICHUSX,
UCIIOJIb3YEMbIX B OBITY M TEXHHKE, a TaKKe

B )KMBBIX OpraHusmMax

5.2 | 3aKkOH coOXpaHEHUs 2 Kunernueckas M noreHuLManbHas SHep- | PelleHne KadyeCcTBEHHBIX M PacyeTHBIX 3aaa4
MEXaHUYECKOM IHEPTUH rusi. 3aKOH COXPaHEHHMS MEXaHWYECKOHM | BHICOKOTO, OJMMITHAIHOTO YPOBHEH CIIOKHOCTH
SHEPIUu Ha TPUMEHEHHUE 3aKOHA COXPAaHEHUsS MEXaHHu-
YEeCKOW SHEPTrUu
Wroro no pazgeny 4
OBLIEE KOJIMYECTBO 34

YACOB I1O IPOI'PAMME
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8 KJIACC

HaumenoBanue
Ne Koau4yectBo ®opma padoTbl/XapaKTepUCTHKA
pa3/ieJioB U TeM OcHoBHOe copep:kaHue
n/n 4acoB JIeITeJIbHOCTH 00y4ar0IuXCsl
YyueOHOTO mpeaMeTa
Pa3zpnen 1. TenJioBble ABIeHUS
1.1 | Crpoenue u cBoiicTBa 3 Mopenu TBEpIOTO, )KUIKOTO U razooOpasHoro | [IpoBenenune 3xkcnepuMeHTa:
BellleCTBa COCTOSIHUM BEILIECTBA. ANIOTpONHBEIE | ® BrIpamuBaHue KPUCTAUIOB MOBApPEHHOW COJIU
MoAu(UKAIUU yTIepoa. WU MEHOT'O KyIopoca.
IToBepxHOCTHOE HATAKE€HUE, CMayHWBaHUE, IIposenenne 74 o0bsiIcHeHHe OIbITOB,
KalMUISIPHBIE SIBJICHHS. JIEMOHCTPUPYIOLIMX MOBEPXHOCTHOE HATSIKEHUE,
KoadduumeHT moBepXHOCTHOTO HATSDKEHMs | KaNWUISIPHBIC SIBIICHUS H SIBJICHUSI CMaYUBaHUSI.
JlabopaTopHas padora 1o U3MEPEHUIO
K03 (ppuIMeHTa MOBEepXHOCTHOT'O HATSIKEHUSI.
PemreHne kKadeCTBEHHBIX 33/1a4 U BbINOJIHEHHE
KOHTEKCTHBIX 3aJaHHI
1.2 | TennoBoe paBHOBECHE 4 VY nenvHas TEMJI0EMKOCTh BeuiectBa. | [IpoBeneHne 3xcnepuMeHra:
TennooOmeHn u TerioBoe paBHOBecue. 3akOH | e MccimenoBanue mpouecca TerrooOMeHa
Herorona—Puxmana. YpaBHeHue TEII0BOIO IIPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOJIBI.
OamaHca Pemenne kadecTBEHHBIX M PacYeTHBIX 3a1a4
BBICOKOTO, OJMMIIMAJHOTO YPOBHEH CIIO)KHOCTH
Ha YypaBHEHUE TEIUIOBOro OajlaHca U 3aKOH
Herotona—Puxmana
1.3 | ®a3oBbIie nepexobl 4 ITpoueccsr NpEBpPALLEHUS BemtectBa | IIpoBenenne 3KcrepMMeHTa:

W3 OJIHOTO arperaTHOro COCTOSIHUS B APYroe
(utaBnenne M KpucTayn3anus (OTBepie-
BaHUE), UcnapeHue (KUNEeHHUe) U KOHJIeHCca-

musi, cyonmumarus W Jecyomumariusi).

H3meHeHne BHYTpPEHHEU SHEPruu

mpu  (QazoBbix nepexonax. ['paduueckoe

e lccnenoBanue (a3oBbIX NEPEXOI0B.

3aganust Ha OOBSICHEHUE IMPOLIECCOB, CBSI3aHHBIX
C IEepexoJIoM BEIIeCTBAa M3 OJHOTO arperaTHoro
COCTOSIHMSI B APYTOE.

Pemenne PACYeTHBIX

3aaav BBICOKOI'O,

OJIMMITHATHOI'O ypOBHeﬁ CJIOKHOCTH
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NpPEICTaBICHHE MpPOIECCOB HarpeBaHus /
OXJIAKIECHMSI BEIIECTBA

14

TennoBele aBUraTEIN

[Ipuniuner paboThl TEMJIOBBIX JBUTATEICH.
KII[ TtemmoBoro pBurareis. 1eILIOBEBIC
JBUTATEIN W 3aIIATa OKPY>KAIOMIEH Cpemsbl.
TeruoBbIe MOTEPH B TEIIOCETAX

I'pynmnoBeie MPOEKTHI 110 TEMaM:

— IPOTHO3MPOBAHME 3KOJOTMYECKHX IOCIEICTBUMA
UCIIOJB30BaHUSl  JBUTaTeledl  BHYTPEHHErO
CropaHus,

— IPOTHO3MPOBAHME HKOJOTMYECKUX MOCIEACTBUN
HCIIOJIb30BaHMS TETUIOBBIX u TUJpo-
3JEKTPOCTaHIUH.

Pemenue pacYeTHBIX 3aaa4 BBICOKOT'O

Y OJIMMITUATHOTO YPOBHEH CIIOKHOCTH Ha IIPUMEHEHHE

3aKOHAa COXpaHEHMs U MPEBPALICHUs DSHEPruu

B MEXaHMYECKHX U TEIUIOBBIX IIpolieccax

Wroro no pazgeny

14

Pa3jnen 2. DilekTpUYeCKHe 1 MATHUTHBIE AABJIE

HHUSA

2.1 | 3apshkeHHBIE Tena 2 Onexrtpusauus  Ten.  3akoH  Kynona. | [IpoBeneHue KcriepuMeHTA:
Y WX B3aHMOJICHCTBHE DNeKTpUYECcKoe MoJe e DieKTpHU3anus U 00bSICHEHUE dJISKTPU3AIUH TET,
BSaHMOHeﬁCTBHe 3apsSKCHHBIX TCII.
Pemienue KadecTBEHHBIX 3a/a4  IPAKTHKO-
OPHMEHTHPOBAHHOI'O XapaKTepa Ha 3JIEKTPHU3ALHI0
TpEeHHEM
2.2 | Coenunenus 3 [TocnenoBarensHOE u napauiensHoe | [IpoBenenune skcrniepuMeHTa:
MIPOBOTHUKOB COEIMHEHHE TPOBOJHUKOB e [IpoBepka mpaBHiIa CJHOKEHUS HANPSIKEHUI

NpU  TOCHENOBATEIbHOM COCAWHEHUN JIBYX

pEe3UCTOpOB, MpaBuja  Jisid  CHJIbl  TOKa

[PY NapajjIeIbHOM COEIUHEHUH PE3UCTOPOB.
Pemenue PacYeTHBIX 3aJga4 BBICOKOTO,
OJMMIINATHOTO YPOBHEN CIOKHOCTH Ha CMEIIaH-

HbIC COCAMHCHUS MMPOBOIHUKOB
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2.3 | 3akon Oma 4 OJ1C B nienu nocTostHHOTO ToKa. 3akoH Oma | IIpoBeneHue 3kcnepumMeHTa:
JUTS TIOJTHOW LIeTTH g nonHod nenu. Pacuer mpocteix | e Ompenenenne DJC M BHYTPEHHErO COIPO-
3JIEKTPUYECKHX LieTeH TUBJICHUSI UICTOYHHUKA TOKA.
e [IpoBepka BbITIONHEHUS 3aK0oHa OMa JJ1s1 TOJTHOU
LEIH.
Pemienne pacdeTHBIX 3324 C MCIOJIB30BAHHEM
3akoHa OMa i1 IOJIHOM LienH
2.4 | Pabora 3 Onextpuueckue 1emn W noTpedutenu | [IpoBeneHue 3xkcnepuMeHTa:
ANEKTPUYECKOTO TOKA IIEKTPUUYECKOMN IHEPTUHU B OBITY e Omnpenenenune KIIJ narpeBaresns.
Pemenue kauyecTBeHHBIX 332724 Ha OOBSICHEHHE
YCTpOMCTBA W MNpPUHLMIA JEUCTBUS AOMAIIHUX
3JIEKTPOHArpeBaTeIbHbIX MPUOOPOB.
Pemrenue pacueTHbIX KOMOMHUPOBAHHBIX 32124
BBICOKOTO, OJIUMIIMAJHOTO YPOBHEH CIOKHOCTHU
Ha KII/] HarpeBaTens
2.5 | MarHuTHbIE SBICHHUS 4 JlelictBue MarHuTHOro nosst Ha npoBoaHuk | [IpoBenenune 3KcnepuMeHTa:
¢ TokoM. Cunna Amnepa u onpeleneHue ee | e MccnenoBanue JIEWCTBUS —MArHUTHOIO — IIOJIS
HanpaBJieHUs. DIEKTPOJABUIATENb MOCTOSIH- Ha MPOBOJIHUK C TOKOM.
HOT'O TOKa. NuauBuayaibHble NMPOEKThI: TPUMEHEHUE CUIIbI
Cuna Jlopenna u onpenencHue ee Hampas- | Amnepa W cwibl  JIOpeHIIa B TEXHHYECKHX
JIeHUs. Y CKOPUTENH 3apsKEHHBIX YaCTHIL yCcTpoMcTBax
2.6 | DreKTpoMarHuTHas 4 OnekrporeHeparop. CrnocoObl monydenus | I'pynmoBbie MPOEKTHI 10 TEMaM:
WHJTyKLIHS 3JIEKTPUYECKON IHEPTUH — 3JIEKTPOCTAHIIMM Ha BO300HOBJISAEMBIX MCTOY-
HUKaX YHEPIruu;
— JKOJIOTUYECKUE MPOOJIEMBbI SHEPreTUKH;
— TOTUTMBHBIE 3JIEMEHTHI U DJICKTPOMOOUITH
Uroro no pazgeny 20
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME
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9 KJIACC

Ne
n/n

HaumeHnoBaHnue
pa3/ieJioB U TeM
yueOHOTO mpeaMeTa

KoanuectBo
4acoB

OcHoBHOE colep:kaHue

®opma padoTbl/XapaKTepUCTHKA
AesITeJIbHOCTH 00y4ar0IuXxcst

Pasgen 1. MexaHuuyeckue sIBJICHHSA

OpOIIEHHOTO
MOJ] YTJIOM K TOPU30HTY

1.1 | CnocoOsl onucanwst 3 I'paduueckas wunTepnperanusi yckopenus, | Pemenue  rpaguyeckux 3aaad  BBICOKOTO,
MEXaHHYECKOI o CKOpPOCTH, MNPOHIEHHOTO IyTH U IepeMe- | OJIMMINAJHOTO YPOBHEH CIIOKHOCTM Ha paBHO-
JBUKCHHUSI. HIeHUsT s TPSMOJIMHEHMHOTO  PaBHO- | YCKOPEHHOE JIBM)KCHHE
PaBHOyCKOpEeHHOE YCKOPEHHOTO JBUXEHUS.

IPSIMOJIMHENHOE OnpeneneHue NPOMACHHOIO IIyTH U YCKO-

JBIKEHUE peHusi IBIDKGHHMs Teina 1o Tpaduxy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
HIPsIMOJIMHEHHOT O JBUKEHUS Tela
OT BpEMEHU

1.2 | JIsmxenue Tena 4 Jnnamuka u KHHEMaTHKa tena, | [IpoBeaenne IKCIEpUMEHTA:

M0 HAKJIOHHOM JBUKYILEroCsl BBEPX U BHU3 110 HAKIOHHOHN | e OmpeleiieHue YCKOPEHHsS Tejla IpPU PaBHO-
IUIOCKOCTH IUTIOCKOCTH YCKOPEHHOM  JBIDKEHMH  TI0  HAaKJIOHHOM
IIOCKOCTH.
e lccrnenoBanue 3aBHCUMOCTH IyTH OT BPEMEHH
IIpU PaBHOYCKOPEHHOM JBW)XCHUHU 03 Hadalb-
HOM CKOpPOCTH.
Pemenne  KayeCcTBEHHBIX W PacCyYeTHBIX
3aJa4 BBICOKOTO U OJMMIIMAHOTO YPOBHEH CIIOXK-
HOCTH Ha JABUKEHUE 110 HAKJIOHHON MJI0CKOCTU
1.3 | [IBmxeHue Tena, 3 JluHamuKa u KuHeMaTuka Tena, OpomenHoro | [IpoBeneHne KcnepUMeHTA:

IO YIJIOM K TOPU30HTY

e lccnenoBanne ABWKEHUS Tea, OPOIIEHHOTO
MOJ] YTJIOM K TOPU30HTY.
3aga4

Peinenue BBICOKOTO,

OJIMMITHaIHOT' O ypOBHeI\/'I CJIOKHOCTH

pac4eTHbIX
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1.4 | JIpmwkeHue 2 JluHeiiHasgs CKOpOCTb, YIJIOBasi CKOpPOCTh, | [IpoBeneHne 3KcmepuMeHTa:
10 OKPYIKHOCTH nepuon u qacToTa obpamienus | e M3mepeHue eproa U 9aCTOTHI OOpalIeHus Tea
MpU PAaBHOMEPHOM JABMKEHUHU IO OKPYXK- 10 OKPY>KHOCTH.
HOCTH. LleHTpoCTpeMHTENBHOE YCKOPEHHE. | PelieHHe KauyeCTBEHHBIX H PacueTHBIX 3a1ay
[TonsiTe 0 TaHT€HUMAIBHOM YCKOPEHHUU
1.6 | 3axon bepnynnu 5 [TonbpeMHas cuna Kpblia camoJieTa IIpoBeneHue 3KcnepUMeHTA:
e OnBITHI, IEMOHCTPUPYIOLIKE JEHCTBHE 3aKOHA
Bbepnymu, u ux oObsacHeHHeE.
I'pynnoBble MPOEKTHI 10 TeMaM:
— HCTOpHUS Pa3BUTHUS OTEUYECTBEHHOH Trpa)kaaH-
CKOM aBHaIUU;
— Cyla Ha MOJABOJHBIX KPBUIbSIX;
— aHTHUKPBUIO HA CKOPOCTHBIX aBTOMOOMIISX
1.7 | 3aKkoHBI COXpaHEHUS 3 VYnopyrue u Heynpyrue CTONKHOBeHUs. | [IpoBeneHne 3KcnepuMeHTA:
3aKOH  COXpaHEHHUs HMIyJIbca. 3aKOH | e M3MepeHWe  KHHETHYECKOW  DHEPrUM  Tela
COXpaHEHUs]  MEXaHWYECKOW  DHEPrumu. 0 JUTMHE TOPMO3HOTO MY TH.
KoncepBaruBubie  cunbl.  OOocHOBaHUE | PemeHue PaCYETHBIX 3amaq BEICOKOTO,
MPUMEHUMOCTH 3aKOHOB COXPaHEHUS OJIMMIIMAHOTO YPOBHEN CIIOKHOCTU
Hroro mo pazaeny 20

Paznen 2. Mexannyeckue KoJie0OaHUA U BOJHBI

2.1

MexaHnyecKue BOJIHBI

4

CelicMHYEeCKHE BOJIHEL.
3BYK, HHPPa3BYyK U yJIBTPA3BYK

IIpoBenenne ucciaea0BaHUIM.

e AHanu3 JaHHBIX O PErUCTPALIU 3EMIIETPSACEHUN
Y B3PBIBOB C IIOMOILBIO CEICMUUYECKHUX BOJIH.

ONpEeleIeHUe  IPaHMI]
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJI€OAHUH.

I'pynmnoBbie MPOEKTHI 110 TEMAM:

L4 SKCHepI/IMGHTaJILHOG

— UCIOJb30BaHME 3ByKa (YJIbTpa3ByKa) B TEXHU-
Ke (9XOJIoKalMsl, yAbTPa3BYK B METUIIMHE U JIp.);
— 3BYKH B IPHPOJIE

Hroro no pazneny

33




Paznen 3. DiekTpoMarHuTHoe

moJje U 3JCKTPOMArHUTHBIC BOJIHbI

3.1 | Hkaima 3 [TonydyeHne  3JIEKTPOMAarHUTHBIX BoJiH | ['pynmoBbie MPoOEeKTHI TI0 TEMaM:
3JIEKTPOMArHUTHBIX pa3HBIX YacTOT — TMPOSABJIEHUS BJIEKTPOMATCHUTHOIO H3JIyYEHUS
BOJIH B IPUPOJE;
— TIPUMEHEHHUE 3JIEKTPOMArHUTHOTIO H3Iy4YEeHUs
B TEXHUKE
Htoro no pazaeny 3
Pa3znen 4. CBeToBble IBJIEHUS
4.1 | Jlunazel 4 ®opmyna ToHKOM sauH3BL [locTtpoeHue | IlpoBeaeHnune 3KcrnepuMeHTa:
n3o0paxeHuii, cGOpMUPOBAHHBIX TOHKOH | e OmpenenecHue ¢dbokycHOTO paccTostHus
JINH30M Y ONITHYECKOW CHJIBI COOMPAIOIICH JIMH3BI.
JKCHepUMEeHTATIbHOe HCCIe0BAHUEe 3aBUCUMOC-
TH CBOWCTB HW300paXCHUW B TOHKOW JIUH3E
OT PacCTOSTHUSI MEKIY JIMH30M U UCTOYHUKOM CBETa.
JKCNepUMEHTANIbHOE HCCIeJOBAHNE W3MEHEHHUS
ONTUYECKOMN CHIIBI NPU CIIOKEHUU TOHKHUX JIMH3.
Pemienune 3agay  BBICOKOIro,  OJMMIIMAIHOTO
YPOBHEH CIIO)KHOCTH Ha IOCTPOEHHUE B JIMH3aX
1 GOpMyYITy TOHKOU JTUH3BI
4.2 | Paznoxxenue 6e1oro 2 Kosddunuentsr orpaxenus, nornomieHus, | [Ipopexenne u 00bsICHEHHE ONBITOB
CBETa B CIIEKTP MPOIyCKaHWsS  JIydedl  pa3sHOro  I[BeTa | MO BOCHPUATHIO I[BETA TMPEAMETOB MPHU HUX
Ha pa3HbIX BEIIECTBaX HaOJI0ICHUN Yepe3 IBETOBbIe (UIBTPHI (IIBETHHIS
OYKN).
Pemienue kauyecTBEeHHBIX 33124
4.3 | BomHOBEIE CBOWCTBA 1 WNnrteppepenuns n mudpakmus 3ByKoBbeIX | IIpoBeaeHHe IKCHEpPUMEHTA:
CBCTa BoiH.  MHTepdepenuus u  audpakuus | e HaOm0ACHHE SIBJICHUI nHTepdepeHInn
CBETOBBIX BOJIH u qudpaknum cBeta
Uroro no pazneny 7
OBIIEE KOJIMYECTBO 34
YACOBIIO ITIPOI'PAMME
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