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PaGouast mporpamma Kypca BHEYPOUHOH JeATenbHOCTH «TpyaHbIe BOMPOCHI
busuku. 7-9 kmacce» (manee — IIporpamMma) BKIIIOYAET MOSICHUTENBHYIO 3aIUCKY,
colepkanre oOOydeHUs, IUIaHUPyeMble pe3yJbTaTbl OCBOCHHS  IPOTPAMMBbI,

TCMATHYCCKOC IINTAHUPOBAHHC.



INOACHUTEJIBHASA 3AIIMCKA

OO01as xapakTepuCcTHKA Kypca

Pabouast mporpamma Kypca BHEYPOUYHOUM IeATEIbHOCTH «TpyaHBIE BOIMPOCHI
bu3uKn» paspaboTaHa B COOTBETCTBHM ¢ TpeOoBaHusAMH  (pemepaabHOTOo
rOCy/IapCTBEHHOTO 00pPa30BAaTENBHOTO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHUs
(®T'OC OO0OO) u HampaBieHa Ha OpraHU3alMI0 00y4YeHUs! (PU3UKE, BHIXOMAIIETO 3a
pamku (denepasbHON pabodeid TporpaMmbl 10 (HU3UKE OCHOBHOTO OOIIEro
oopazoBanus (DPII OOO) 6a3oBOro ypoBHS, C y4E€TOM HCIIOJIb30BAaHUS BHUIOB
JEATEIIbBHOCTH O0yYarOUIUXCsl, OTIIMYHBIX OT YPOUHBIX.

[Ipu pazpaboTke [IporpamMMbl yUUTHIBAIUCH CIEAYIOIINE JOKYMEHTHI:

—  pacnopspkenue [lpaButenbctBa Poccuiickoii ®enepanuu ot 19 HOsOps
2024 1. Ne 3333-p «O0 yTBEepk IAEHUM KOMIUIEKCHOTO ILJJaHA MEPONPHUATHN T10
MOBBIIIEHUIO KaueCTBa MaTeMaTHYECKOTO0 M €CTECTBEHHO-HAYYHOTO 00Opa3oBaHUs Ha
nepuos 10 2030 roxay;

— nuceMo MunucrepcTBa mpocsenieHus Poccuiickont @enepanum ot 5
utoirst 2022 r. Ne TB-1290/03 «O HampaBieHUH METOAMYECKUX PEKOMEHIAIIUM TI0
OpraHu3allid BHEYPOYHOW JEATETRHOCTH B paMKaxX peaju3alud OOHOBJICHHBIX
dbenepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAJILHOTO OOIIEro

¥ OCHOBHOT'O 00IIIeT0 00pa30oBaHUsI.

AKTYyaJIbHOCTH Kypca

B  ycnoBusix peanuzanuu  CTpaTerMYecKOM 3adadydl MO  JOCTHUXKEHUIO
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPaHbI Tiepe (pu3ndeckuM 00pa3oBaHUEM B YHCIIC
TJIaBHBIX TIOCTABJICHBI CIEAYIOIIHME IICNIA: MOJATOTOBKA OOydYaroImMXCs B TIpoIiecce
oOyueHus (usuke K BbIOOPY Mpodeccuil, CBI3aHHBIX C PAa3BUTHEM €CTECTBEHHBIX
HAyK W TEXHOJIOTH; pa3BUTHE TBOPYECKUX M HCCIENOBATEIHCKUX CIIOCOOHOCTEH

06yqa10m1/1xc;1. BaxHbIM KOJMUYECTBEHHBLIM ITOKA3aTEJIEM ITOBBIILICHUS HHTCpECA K



bu3MKe SBIAETCS POCT KOJUYECTBA BBITYCKHUKOB, BbIOMparonMx (u3uMky Ha
rOCyapCTBEHHOM UTOTOBOW ATTECTALIUHU.

OcBoenue IIporpaMmbl criocoOCTBYET MOBBIIEHUIO MOTUBAIIUN 00YyYaIOIUXCs
K M3Y4YEHUIO (DU3UKHU, TO3BOJISIET UM HA MPAKTHUKE MO3HAKOMUTHCS C (U3UUYECKUMU
SBJICHUSIMHU, SKCHEPUMEHTAIBHO H3Y4YUTh (PU3NYECKHE 3aKOHOMEPHOCTH, PA3BUTH
UMEIOIINECs] U MPUOOPECTH HOBBIE MPAKTUYECKUE YMEHHUS M HABBIKM B 00J1lacTu
IUTAHUPOBAHMS, TMOATOTOBKH, MPOBEACHUS, aHaIN3a U UHTEpHIpeTaui GU3NIECKOTO
HKCIIEPUMEHTA, HAYYUTHCA MPUMEHSATH TEOPETUUYECKHUE 3HAHUS JUIsl OOBICHEHUS
¢u3nyecKux SBJICHUM M MPOLECCOB, HE TOJIBKO MJIsl PEIIECHUS PacyeTHBIX 3ajad
BBICOKOTO W OJIMMITMAIHOTO YPOBHEH CIIOKHOCTH, HO U B CHUTyal[UsIX >KU3HEHHOTO
xapakrepa. [Ipenycmorpennsie [Iporpammoii Buabl 1€AT€IbHOCTH (MHIUBUAYaIbHAS
U TpYNIoOBas TMPOEKTHAas M HCCIEI0BATENbCKAsA JI€ATEIbHOCTh) CIHOCOOCTBYIOT
Pa3BUTHIO [IO3HABATENIbHBIX, PETYJISTUBHBIX M KOMMYHHKATUBHBIX YMEHHI
oOyuaromuxcs. IIporpamMma COOTBETCTBYeT HJie€ NPUKIAIHON HANpaBICHHOCTH,
KOTOpas, B YUCJIE JPYTUX WJEH, MOJOKEHa B OCHOBY Kypca (PU3MKH, H3y4aeMOro Ha
YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs.

Kypc mMoxet ObITh BOCTpeOOBaH 00y4arOlMMUCS, KOTOPblE UMEIOT UHTEPEC K
U3YYEHUIO (PU3UKH, TOTOBITCS K YYaCTHIO B OJIMMIIMAAaX LIKOJIBHUKOB IO (U3HKE,
IUTAHUPYIOT YIIyOJeHHOe u3ydeHHue (HU3MKHM Ha YpPOBHE CpEAHEro OOIIero

oOpa3zoBaHusl.

Heab 1 3a1aun Kypca

Peanuzanus BHEYpOUHOU MOEATENBHOCTU SBISIETCS HEOTHEMJIIEMOW YaCThIO
oOpa3oBaTeIpLHOrO  Mpoliecca, obOecreyuBass B TOM  YHCIE€  BO3MOXKHOCTH
dbopmupoBaHUsS 00pa30BaTEIBHBIX IMPOTPAMM Pa3IMYHOTO YPOBHS CIIOKHOCTH M|
HAIpPaBJICHHOCTH C Yy4Ye€TOM OO0pa3oBaTeIbHBIX MOTPEOHOCTEH U CIOCOOHOCTEN

oOyyJaromuxcsi, BKJIIOYasi 0JIapEHHBIX JCTEH.



Heas IlporpamMmmbl —  o0ecneyuTh  WMHAUMBUIYyaAbHbIE  MOTPEOHOCTU
oOyyaromuxcs B U3y4YeHUH (PU3UKK, B YCIOBUAX, KOTJa Yy4eOHBIA IJIaH
o0pa3oBaTeNbHON OpraHu3aluu MpeaycMaTpUBaeT HU3ydyeHHE Y4eOHOro mpeaMera
«Du3uKa» TOJBKO Ha 0a30BOM YpOBHE.

[Iporpamma pa3paboTaHa ¢ ydeToM peKoMeHmanmi (enepanpbHO paboueit
MpOrpaMMbl BOCIIUTaHUA. B 4acTHOCTH, OHA yUYHUTHIBAET NICUXOJIOrO-MIEAATOTUYECKHE
0COOCHHOCTH COOTBETCTBYIOIIEH BO3pacTHOW KaTeropuu odyuaronuxcs. [Iporpamma
CIIOCOOCTBYET JTOCTHKEHHUIO JTUYHOCTHBIX PE3YJIbTATOB OCBOEHUS 00pa30BaTEILHOM
nporpammbel 110 ¢pusuke B coorBercTBUM ¢ DPI'OC OOO U COOTBETCTBYET
CJIEIYIOLIUM OCHOBHBIM HAaIIPaBJIEHUSM BOCIIUTAHUSA:

1) nmarpuoTHYECKOE BOCIMTAHHUE: IEHHOCTHOE OTHOIICHHE K JOCTHIKCHUSIM
POCCHMCKUX YUEHBIX-(DU3UKOB;

2) TpaXIaHCKOE W JIyXOBHO-HPABCTBEHHOE BOCIMTAaHHE: TOTOBHOCTh K
AKTUBHOMY YUYacCTHIO B 00CYX/IE€HUU OOLIECTBEHHO 3HAYUMBIX U ITHUECKUX IPOOJIEM,
CBS3aHHBIX C IPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHUI (PU3UKH;

3) LEHHOCTH HAYYHOTO MO3HAHMS: OCO3HAHHME IIEHHOCTH (PM3MUYCCKON HAYKU
KaK MOIIHOTO HMHCTPYMEHTa TNO3HAaHWS MHpPA, OCHOBBI Ppa3BUTUSl TEXHOJIOTHUH,
BAKHEMIIEM  COCTABILIOLIECH KYyJbTYpbl; OpHUEHTalUs B  JESATEIBHOCTH HA
COBPEMEHHYIO CHCTEMY Hay4yHBIX IpPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS TOPUPOABL;, Pa3BUTHE HAYyYHOM JHOOO3HATENBHOCTH, HWHTEpeca K
HCCIIEI0BATEIIbCKOU
NEesATEIbHOCTH;

4)  TpymoBOE BOCIHTAaHWE: WHTEPEC K MPAKTHUYCCKOMY  HM3YUYCHHIO
npodeccuii, CBI3aHHBIX C (PU3UKOK;

5)  9KOJOrMYeCKOE BOCHHTAHWE: OPUCHTAIUS HA NMPUMCEHCHHE (PU3MUYECKUX
3HAHMM JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY>KAIOILIEH CpeIbl.

N3yyenue kypca HampaBieHO Ha (OPMUPOBAHUE y 00YUAIOIIUXCSI:



—  CHUCTeMbl (PM3MUYECKUX 3HAHUH KaK CHCTEMOOOPA3YIOIIEro KOMIIOHEHTA
CCTECTBCHHO-HAYYHOH KapTHHBI MUpPA, KaK OCHOBBI JUIsI IOHUMaHHUS (U3HICCKOM
CTOPOHBI SIBJICHUH OKPYXKAIOIIEr0 MHUPA;

—  HHTEepeca Ha MPOJODKEHHE OOYYCHHMS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMUs.

B pamkax pernienust OCHOBHBIX 3aj1a4 [IporpamMMebl 10JKHO OBITH 00€CTIEUeHO:
—  mpuoOmmeHne oOyJaroImMXcsi K CaMOCTOSITEIbHOW IMO3HABATEIIbHOW |

MCCJIEIOBATEIBCKON JEATEIbHOCTH, K HAYYHBIM METOaM IIO3HAHUS;

—  (¢opmupoBaHue y 0Oy4aromMXCsi MOTUBALUU U PA3BUTHE CIIOCOOHOCTEH
K U3YYEHUIO (PU3HKHU;

—  (¢opMupoBaHHE Yy OOYYAIOIIUXCS YMEHUH OOBICHATH M OLICHUBATh
SBJICHUSI OKPY’KAIOILIEr0 MHUpPA, HCHOJb3ysS 3HAHUA M OMNbIT, NOJYYECHHbIE MpU
U3Y4YE€HUU (PU3UKU, IPUMEHSTh UX MPU PEIICHUU NMPOOJIEM B MOBCEAHEBHON KU3HU U
TPYJIOBOM EATEIBHOCTH;

—  OCO3HaHUE OOYYaAIOUIUMUCS IIEHHOCTH (U3NYECKUX 3HAHUM B KU3HU
YEJI0BEKa, IOBBINIEHWE YPOBHS JKOJIOTHYECKOW KYJbTYPbl, HENPHUATHE IEHCTBUM,
MIPUHOCAIIUX BPE OKPYKAIOIIEH CPEAE U 3T0POBBIO JIKOJICH;

—  npuoOpereHre OOy4YalOIIMMUCSA OIbITa CaMOINO3HAHUSA, KIHOYEBBIX

KOMHCT@HHHﬁ, HCO6XOI[I/IMBIX JJI pa3JIMIHBIX BUAOB ACATCIBHOCTH.

MecTo Kypca B 00pa3oBareIbHOM Ipolecce

Bo ®I'OC OOO nna o00s3aTenbHOTO OOyYEHHs] YTBEPHKACHBI JBa YPOBHS
OCBOCHHMsI pabounx mporpamm 1o ¢usuke: 0a30BbIM W yriyOJeHHbIN, HaUWHAS C 7
kiacca. Coneprkanue mporpammsel 1o ¢usuke (yriayOJeHHbI ypOBEHb) HAMpaBIIEHO
Ha Y/IOBJIETBOPEHHUE MOBBIIICHHBIX 3alIPOCOB OOYYAIOIIMXCS, CTPEMSILUXCS K OoJiee
ri1yOOKOMY OCBOEHHUIO NpPEIMETHBIX pe3ynbraToB. [Iporpamma kypca BHEypO4HOM
nesiteabHOoCTH «TpynHble BONpOCHl (PU3MKW» HaANpaBieHa Ha pacUIMpEeHHUE 3HAHUN

oOy4aroruxcs 1mo Gu3uKe st KIIacCOB ¢ 0a30BBIM ypOBHEM 00yUeHUs (hU3UKe.



TemaTuyeckoe MJIaHUPOBAHUE B MPOrpaMMeE Kypca BHEYPOUHOU AESTENbHOCTH
«TpyaHbie BOIpOChl (PU3UKK» COCTABJICHO TaK, YTO PACHPEICICHUE COIePKaTEIbHbBIX
pa3zienoB B HEM CUHXPOHHU3UPOBAHO C 00s3aTEIBHOM MPOrpaMMoii 6a30BOr0 YpOBHS.
Peanuzamus conepsxanus npeiaraercs B GopMax u BUiax AESTEIbHOCTH, OTINYHBIX
OoT ypouHbIX. ClielyeT OTMETUTh, YTO JAAHHBIA KYpC BBICTPAWBAETCS HE TOJBKO Ha
pacuMpeHu (pU3MYECKOro cojep:kanusi 0a30BOr0 YpOBHS, HO M Ha MOBBIIICHUU
YPOBHSI CIIO)KHOCTH 3a/1a4, NpejIaraeMbIX JIJIsl PEIICHHUS.

Pabouast mporpamma Kypca BHEYpPOUYHOH JeATenbHOCTH «TpyaHble BOMPOCHI
¢u3uKkN» npeaHazHaueHa A peanu3aluu B 7-9 kiaccax. Dopmbl eATENbHOCTH
oOy4Jarommxcs MNPeAyCMaTPUBAIOT AKTUBHOCTh M CaMOCTOSTEIBHOCTb, COYETAIOT
VHAMBUIYAJIIbHYI0 U TPyNNoBYIO (Gopmbl pabOThI, OTIMYAIOTCA OT YPOUHBIX OoJjee
HIUPOKUM MCIIOJIb30BaHUEM IIKOJIBHOTO (bu3HYEecKoro AKCIIEPUMEHTA,
UCCJIEIOBATENBCKON U IIPOEKTHOM AESITEIBHOCTH, PEIIEHUNEM HECTAHIAPTHBIX 3a/1a4 U
np. CTpyKTypupOBaHUE TEMATUUYECKOIO TUIAHUPOBaHuA B [IporpamMme coOOTBETCTBYET
MOPSJIKY M3Y4YEHHS pa3/iesioB U TeM (PU3MKU 0a30BOr0 YpOBHSA B OCHOBHOM IIKOJIE,
TEM CcaMblM OOECHEYMBAETCS IPEEMCTBEHHOCTb YPOYHOW U  BHEYPOUHOU
NEATEIbHOCTH ¥ BO3MOXKHOCTh OCBOEHHS NPOrpaMMbl B TPYIINAaxX MEPEMEHHOIO
COCTaBa.

Peanuzamus [IporpamMmbl mpenmosiaraeT COYETaHME PA3IUYHBIX BUOB
nesTeabHoCTH oOydarommxcs. i rpynnoBoi paboTsl MPEeTyCMOTPEHBI: JUCKYCCUU;
pabora Ham mnOpoekramu (BIOOp TEMBI TPOEKTa, IUTAHMpPOBaHHWE padoT,
pacnpeneneHue posieil, B3aMMOOLIEHKAa NPH BBINOJIHEHUH TPYMIOBBIX MPOEKTOB);
MOHTaX 3KCHEPUMEHTAIBHBIX YCTAHOBOK; MPOBEAEHUE (QU3HMUECKUX MU3MEPEHUH 10T
PYKOBOACTBOM  YYHTENS; O0OCyXkAeHHe (U3MUECKHX SBJIEHUH U MPOLECCOB;
000CHOBaHME MOJICNICH MPHU PEIICHUU PAacCUeTHHIX 3aja4d. B uHauBHayaasHON padboTe
OporpaMMoil  MperyCMOTpPEeHbl: 00paboTka W  MHTEpHpeTanus pe3yJbTaToB
(bU3MYECKUX W3MEPEHMI; MOCTPOCHUE YCTHOTO MM MUCbMEHHOTO 00OCHOBAHUS MPU

PCHICHMHU Ka4YCCTBCHHBLIX 3ajad, 3alliMCb CHCTCMbI ypaBHCHI/Iﬁ W BBbIIIOJIHCHHUC



MaT€MaTUYECKUX pacyeToB MpPH pPEIIeHUH 3a]ay; [IOUCK, HHTepIpeTalus,
npeobpazoBaHre U MpUMEHEeHHEe WH(GOPMAIlMU €CTECTBEHHO-HAYUYHOTO COJACP KAHMUA.
Takue BUIBI JEATEIBHOCTH TOMOTAIOT pPa3BUBaTh y OOYyYalOIIUXCSA, C OJHOM
CTOPOHBI, HABBIKM BOCTIPUSTHS HOBOM HH(pOpPMAIMU NPU Pa3TUYHBIX COco0ax ee
N0JIa4u, a C APYrod — AaKTUBHOCTh, CAMOCTOSATEIBHOCTh M TBOPYECKOE HAyalo.
Peanuzauus [IporpamMmbl ciocoOCTBYET HE TOJBKO PACIIMPEHUIO 3HAHUN W yYMEHUMN
oOyuaromuxcs B 00sactu GU3nKu (4TO OPHUEHTUPYET Ha BBIOOP TEXHOJOTUYECKOTO
(MHKEHEPHOTO) MPOQHIIA B CPEHEH IIKOJIC), HO M PAa3BUTHIO Y HUX YHUBEPCATIbHBIX
y4eOHBIX JEHCTBUIA.

[Iporpamma kypca paccuntana Ha 102 yaca B TeueHHE TpeX JeT oOydeHus B 7—
9 xnaccax npu NpoBEICHUM 3aHATUN OJWH pa3 B HEEIIO M0 | akaJeMUYecKoMy 4dacy
Kaxnoe. B 3aBUCMMOCTHM OT KOHKPETHBIX YCIIOBHM pEaJM3aliud OCHOBHOM
o0pa3oBaTeNpHOM NIpOrpaMMbl M KOJMYECTBA OOYy4arOUUMXCAd  JOIMYCKaeTcs
dbopmupoBaHUe Y4YEOHBIX TPYIIN W3 OOYYAIOMIMXCS Pa3HBIX KJIACCOB B Mpejesiax
onHou mapamwienu. IIporpamMmmMa MOXKET peau30BBIBATHLCS  00pa3oBaTEbHON
OpraHu3alMeld CcaMOCTOATEIbHO JUOO Ha OCHOBE B3aUMOJEWUCTBUS C JPYTHMMH
OpraHu3alysIMH, OCYIIECTBISIIOIIMMU 00pa30BaTEIbHYIO ACSTEIbHOCTb.

[Tpu peanuzauuu [Iporpammel 3aj1aya y4uTesnss COCTOUT B TOM, YTOOBI CO3JaTh
JUTsl O0y4aroIMXCcs HEOOXOAMMBIEC YCIIOBHS /I MPUOOPETEHUSI U Pa3BUTUSI YMEHUM,
CBSI3aHHBIX C MMPOBEACHUEM IKCIIEPUMEHTOB. JJI penieHus: 3Toi 3agauu He0OX0JUMO
HaJIM4Me B KaOuWHETe (PU3MKU CTaHIAPTHOTO OOOPYIOBaHHUSA, KOMIUICKTYIOIIMX U
pPacXOJHBIX MaTepuasoB, TPEOYIOIMXCS ISl MPOBEACHUS dKcnepuMmeHTa. llepeuenp
npejiaraeMbeix  padoT chOpMUpPOBAH TaKuM OOpa3oM, YTO TOATOTOBKA K WX
IPOBEJCHUIO HE JI0JDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYAHEHHUI — Bce HEOOX0MMOe
s peanm3anuu [IporpamMmel, kKak mpaBUiio, MO0 HaXOAUTCS B KaOuHeTe (U3UKH,
100 TOCTYITHO B MOBCEAHEBHOM OBITOBOM OOUXO/IE.

Bropas 3agava yuurens no peanuzanuu [Iporpammel cBsizaHa ¢ BO3MOKHOCTBIO

noucka, oOpabOTKM W MpelCTaBlIeHUs WHOOpPMAIMU HAYYHOTO COJEP)KaHUS TPHU
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OpraHu3allid TPYNIOBOW IIPOEKTHOW M HCCIEAO0BATEIBCKOW AESATENBHOCTU. [l1s
YCHCIIHOM pealn3alid CLEHApUEB IIPOEKTOB PEKOMEHIYETCS HUCIIOIb30BaTh
NEPCOHAIBHBIE KOMIIBIOTEPHl C YCTAaHOBJIEHHBIMH O(HUCHBIMU IpOrpaMMaMH U
JOCTYIIOM K ceTd MHTepHeT (Kak MUHUMYM OJHMH KOMITBIOTED JJIA KAXKJI0M TPYIIIIbI).
[To ycMOTpeHHIO YYHTENsT HEKOTOpBIE 3aHSATHS MOTYT OBbITh HCKIIOYEHBI WM
3aMeHEHbl. /{151 MOBBIIEHHS HMHTEpeca K NPaKTHMUECKOMY M3Y4YEHHIO Ipodeccui,
CBSI3AHHBIX C (HU3UKOHN, pekoMeHayeTcss BHecTu B IIporpammy pervoHalbHBIHN
KOMITOHEHT: 9KCKYpCHUH Ha MECTHBIE IIPEANPUATHS, B PETUOHAIBHBIE MY3€H, BY3bl U

KOJIIC 1)K TEXHUUYECKOM HaIpaBJICHHOCTH.

COJEPXAHUE OBYUYEHUA

7 KITACC Paszpgea 1. ®u3uka 4 ee pojb B IO3HAHUN OKPYKAIOLIET 0
MHpa

®u3nKa — OCHOBA Pa3BUTHS TEXHUKU U TEXHOIOTHN. PU3NYECKUE BETUYMHBI U
ux nm3Mepenne. Knaccudukanus n3mMepuTebHBIX MpruOopoB. [lorpentHocTs mpsaMoro
n3MepeHusi. IHTepBaIbHOE MpPENCTaBICHUE MOTPEIIHOCTA u3MepeHus. llondarue o
MOTPEIIHOCTA KOCBEHHOTO HM3MEpeHusa. MeToJ rpaHuil JJjisd OLEHKH IMOTPEIIHOCTH
KOCBEHHOT'O U3MEPECHMUS.

IIposeodenue sxcnepumenma:

N3mepenue temnepaTypbl Ipy MOMOIIU KUJKOCTHOTO TEPMOMETPA U IaTuHKa
TeMIepaTyphl.

U3mepenne oObeMa TBEpIOTO Tela C TOMOIILI0O MEH3YPKH, 3aluch
MOTPEIIHOCTU U3MEPEHUSI.

W3mepennst pa3smMepoB MallbIX OOBEKTOB C YyKa3aHWEM TOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHUS.

prI’lI’lOGble npoexkmdl 110 UICTOPHUH Pa3BUTHUA KOCMOHABTHUKH.
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Pa3znen 2. IlepBoHayajibHble CBeJICHUS 0 CTPOCHUM BeleCTBa

bpoyHOBCkOe nBHkEHHE. ArperatHbie COCTOsiHUSA BemiectBa. [lonsitue o
KPUCTAJUIMYECKUX U aMOP(HBIX TBEPABIX TeNaX. AHU30TPOIUS CBONCTB.

Ilposeoenue sxcnepumenma: ONBITBI TIO HAOIIOJCHUIO OPOYHOBCKOI'O
JIBOKeHUS U qudpy3uu.

Ipaxmuueckas paboma 1o noctpoeHuio kpucrammmueckoi pemerku NaCl u

JIPYTUX BEIIECTB U OOBSICHEHUIO aHU30TPOIHH CBOMCTB.

Pa3nen 3. /IBuskeHue U B3aUMoOAelCTBHE TeJl

Cpennsst ckopocTh. PasHple crocoObl ONMUCaHHMS JBIKCHHUS (TaOJIUYHBIN,
rpaguueckuit). I'paduku 3aBUCHMOCTEH BEIMYMH, OMHMCHIBAIOUIMX PAaBHOMEPHOE
nemxeHnne. Cmecu U cruiaBel. [loBepxHOCTHas W JuMHEWHas MIOTHOCTh. Cuia
ynpyroctu. Cuiia TpeHHs CKOJIbXeHNs. PaBHOAEHCTBYOIAs CHJL.

IIposeodenue sxcnepumenma:

W3mepenne cpeaHel CKOpOCTH  (IBMXKEHHE MOJENIU  DIIEKTPUYECKOTO
aBTOMOOUJIS, CKOJIbYKEHHE OpYyCKa MO HaKJIOHHOM IJIOCKOCTH U JIp.).

HccnenoBaHue 3aBUCMMOCTH CpPEIHEM CKOPOCTH Opycka MpH €ro IBUKEHHUU
BHU3 110 HAKJIOHHOW TJIOCKOCTH OT YTIJIa HAKJIOHA MJIIOCKOCTH.

W3mepeHne KEeCTKOCTH OAHOW TMPYKUHBI M IKECTKOCTH JIBYX TNIPYKHH,
COEIMHEHHBIX MEXAY COOO0M MociIe0BaTeIbHO UITH MapalIeNbHO.

HccnenoBaHue pacTspKEHUS MPYKUHBI OT MACChI MTO/IBEILIMBAEMBIX IPY30B.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHS OT CUJIbl HOPMaJIbHOTO
JABJICHUS U HE3aBUCUMOCTH OT TUIOUIAM MIOBEPXHOCTU CKOJIbKEHUS.

[IpencraBiaenne pe3ynbTaTOB HUCCIENOBAHUN B BHUAE TPapHUKOB C yKa3aHUEM

IIOIPEIIHOCTEN NPSIMBIX U3MEPEHUM.

Pa3znen 4. JlaBjieHne TBepPAbIX TeJl, dKUAKOCTEH U ra30B

I[aBJ'ICHI/Ie TBEPAbIX  TCII. FI/I)IpOCTaTI/I‘I€CKO € JaBJICHHC B JKHUIAKOCTH.
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AtMocdepHoe naBienue. BoiTankuBaromias cunia.

IIposedenue sxcnepumenma:

HccnenoBanue 3aBUCUMOCTH JaBJICHHS, OKa3bIBAEMOT0 YEJIOBEKOM Ha TOJ, B
3aBHCHUMOCTH OT ILJIOIIAH ONOPhI (OOCHKOM, Ha KaOyKax | T. II.).

HccnenoBanre 3aBHCHMOCTH THUAPOCTATUYECKOTO JABJICHUS B JKUIKOCTH OT
r1yOuHbI (¢ momoibio U-00pa3Horo MaHOMETpa M TaTUYUKA).

Habmtoienue nposiBiaeHust aTMOC(HEPHOTO 1aBICHUSI.

HccnenoBanne  3aBUCUMOCTH  aTMOC(EPHOTO  JABJICHUIO OT  BBICOTHI
OTHOCHUTEJIHLHO MOBEPXHOCTU 3EMIIH.

HccnenoBanue 3aBUCUMOCTUA Beca Tella B BOJIE OT 00beMa IMOTPYKEHHOM B
KUIKOCTh YaCTH TeJa.

HnousuoyanvHvie npoexmol:

Kak Bb1OpaTh 00yBb 17151 310pOBbA?

HcTopust BO3AyXOIIaBaHMS ¥ PUMEHEHHE COBPEMEHHBIX a3POCTATOB.
N3yuenune mnpunmnumna pabotel OatuckadoB, Oatuchep u ocoOEHHOCTEH

CTPOCHUA FJ'Iy6OKOBOI[HBIX JKHNBOTHBIX.

Paznen S. Pabora u MOIIHOCTH. JHEPrust

[Tomucnact. IIpocTele MEXaHU3MBI B IPUPOJE U TEXHUKE. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPTHUU.

IIposedenue sxcnepumenma: NPoOBEPKa yCIOBUS PAaBHOBECHUS pblUuara.

Pewenue IKCNEPUMEHMAJIbHBIX 3a0ay Ha COCIUHCHUA OJIOKOB.

8 KJIACC Pa3pged 6. TensioBbIe sIBJIeHUSA
AmnnoTtporniple  Moaudukanuu - yriaepoaa. [loBepXHOCTHOe — HaTsKEHUeE,
CMaJyuBaHUE, KamUIIpHbIe sBiIeHUA. Ko uImeHT moBEepXHOCTHOTO HATSKCHHS.

TennoobmeH u TemioBoe paBHoBecHe. 3akoH HeioToHa—Puxmana. YpaBHenue

TEIIOBOro OaJiaHca.
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N3menenue BHyTpeHHeW sHepruu mnpu (as3oBblx mepexonaax. ['paduueckoe
Ipe/ICTaBICHHE MTPOLIECCOB HATPEBAHMSI/OXJIAXICHHUS BEIIECTBA.

TernioBble ABUTATENM U 3allUTa OKpYKaromied cpenbl. TemoBble moTepu B
TEIJIOCETSIX.

IIposeodenue sxcnepumenma:

BBIpaHII/IBaHI/Ie KpHUCTAJJIOB l'IOBapeHHOI‘/’I COJIM UJIM MECOHOI'O KYIIOpOCa.

OneITBI, JACMOHCTPUPYIOIIME TOBEPXHOCTHOE HATSDKCHHE, KaIUJUIIPHBIC
SIBJICHUS U SIBJICHUS CMauyWBaHU.

HccaenoBanue mporecca TEII00OMeHa MPY CMEIIMBAHUH XOJIOAHOW U Topsucit
BOJIBL.

HccnenoBanre (pa3oBBIX MEPEXOI0B.

prnl’lOBble npoexkmaul 110 TCMaM:

[IporHo3upoBaHne 3KOJIOTUUECKUX MOCJIEACTBUM HCHOJIB30BAHUS JBUTATEIEH
BHYTPEHHETO CTOPaHUS.

[IporHo3upoBaHue 3KOTOTHYECKUX MOCIECACTBUI UCIIOIb30BAHUS TEIUIOBBIX U
TUAPOIIEKTPOCTAHIUNA.

Pazgea 7. JiekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

Onexktpuzanusi Tehl. 3akoH Kymona. Onektpuyeckoe mnone. 3C B nenm
MOCTOSIHHOTO TOKa. 3akoH Oma [y TOJHOM Lenu. OJIEKTPUYECKHE IeNu |
MOTPEOUTENH DIICKTPUUECKON YHEPTUU B OBITY.

JlelicTBUE MAarHUTHOrO IOJS HAa NPOBOJHHUK € TOkoM. Cuima Ammepa U
onpenesieHne ee HanpasiaeHud. Cuna JIopeHla u onpeaeneHue ee HalpaBIICHHUS.
YckopuTtenu 3apsSKEHHbBIX YaCTHII.

Onextporenepatop. CriocoObI OTyUYeHUSI dTIEKTPUIECKON IHEPTUH.

Ilposeoenue sxcnepumenma.

OnekTpu3ausi W OOBACHEHUE  DJICKTPU3AIMU  TeJI, B3aUMOJICHCTBUE

3aPSAIKCHHBIX TCII.
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[TpoBepka mpaBwiia CIOXKEHHUS HANpPsDKEHUH TpHU  [OCIEA0BATEIbHOM
COCIMHEHUH JBYX PpE3UCTOPOB, MpaBWja I CHJIBI TOKA HpPH MapauieIbHOM
COETUHEHUH PE3UCTOPOB.

Onpenenenue D/]C 1 BHYTpEHHETO CONPOTUBIEHUS NCTOYHHUKA TOKA.

[TpoBepka BeinoaHeHUs 3aKkoHa OMa AJ1s IOJTHOM LIeTu.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanue 1eWCTBUSI MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

Hnousuodyanvrvle npoekmuvl Ha IpUMeHeHne cuiibl Amnepa u cuibl JlopeHna B
TEXHUYECKUX YCTPOMCTBAX.

I pynnoswie npoexmoi 110 TEMAM:

DIEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

DKOJIOTHYECKHUE MPOOIIEMbI SHEPTETUKH.

TonIMBHBIE AJIEMEHTHI U JIEKTPOMOOUIIH.

9 KJIACC Pa3znen 8. Mexannueckue siBJICHUS

['paduueckas uHTEpIpEeTAINs YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MYTH U
MepEeMENICHUS ISl TPSAMOJIMHENHOTO PABHOYCKOPEHHOTO JBUXKCHUS.

JlnHaMuKa ¥ KMHEMaTUKa Teja, JBUXKYILIETOCS BBEPX M BHU3 MO HAKIOHHOMN
I0CKOCTH. JInHAMUKA U KHHEMATUKA TeJia, OPOIIEHHOTO MOJI YTJIOM K TOPU3OHTY.

JBrmxkeHne o okpyKHOCTU. [loHsATHE O TAaHTEHIMATTBHOM YCKOPEHHH.

3akoH bepnymnu. [lonbemHas cuna Kpbljia camoJIeTa.

Yrpyrue u Heynpyrue CTONKHOBEHUS. 3aKOH COXPAaHEHUS UMITYJIbCa. 3aKOH
COXpaHeHus1 MexaHnnyeckoil snepruu. KoncepBatuBusie cuibl. OOOCHOBaHUE

MPUMEHUMOCTH 3aKOHOB COXPaHCHUS.
IIpogeodenue sxcnepumenma:

OnpeneneHue YCKOpPEHHMSI Tejla MpPU PABHOYCKOPEHHOM JBIXKEHUM  TIO

HAKJIOHHOM IIJIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTM IIyTM OT BPEMEHH IIPM  PaBHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

HccnenoBanre NBHKEHHS TeJa, OPOIIEHHOIO MO/ YIJIOM K TOPU30HTY.

N3mepenue nepuojia ¥ 4acTOThl OOpalEeHHsI TeJa 10 OKPY>KHOCTH.

OmnbITHI, JEMOHCTpHUpPYIOIINE JAeiicTBIE 3aKoHa bepHymim, u X o0bsCHEHUE.

W3mepeHrne KHHETUYECKOM YHEPTUH TEJIA 110 JUIMHE TOPMO3HOTO ITyTH.

I pynnogwvie npoexmul IO TEMaM:

Hcropus pa3BUTHSA OTEYECTBEHHON TPAXKIAHCKOU aBUALIVH.

Cyna Ha MOABOAHBIX KPBUIbAX.

AHTHKPBIIIO Ha CKOPOCTHBIX aBTOMOOMJISIX.

Pa3zgen 9. Mexannueckue KoJe0aHus ¥ BOJHBI CelicCMUUECKUE
BOJIHBI. 3BYK, MH()PA3BYK U YIbTPa3BYK.

IIposeoenue uccnedosanuii:

AHanu3 JaHHBIX O PETUCTPAIllMU 3E€MIICTPSICCHUH MU B3PBIBOB C ITOMOIIBIO
CEMCMUYECKHUX BOJIH.

DKCIEpUMEHTAIBHOE OMNpEeeIeHUE TPaHUI[ YacCTOThl CJBIIMIMMBIX 3BYKOBBIX
KoaeOaHuii.

I’ pynnoewie npoexmul 110 TEMaM:

Hcnonp3oBanue 3ByKa (WM yJIbTpa3ByKa) B TEXHUKE (9XOJIOKALUS, YIbTPa3ByK
B MEJIMLIMHE U Ap.).

3BYKH B IPUPOJIE.
Paznen 10. DiaeKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI

[Tomy4yeHune 3JIEKTPOMArHUTHBIX BOJIH Pa3HBIX YaCTOT.
I pynnosvle npoexmol IO TEMaM
[IposBIEHUS INEKTPOMATHUTHOTO U3JIYYEHHS B IPUPOJIE.

HpI/IMeHeHI/Ie QJICKTPOMArnHuTHOI'O U3JTYYCHUS B TCXHHUKC.

16



Pa3zngea 11. CBeToBbI€e ABJICHUA

®opmyna ToHKON JsmH3BL. [locTpoeHne wu300pakeHMd, CHOPMUPOBAHHBIX
ToHKOM JuH30M. KoadduumeHTsl oTpakeHuUs, MOTJOIICHUS, MPOIYCKaHUS JTydyel
pa3HOTo IIBeTa Ha pas3HbIX BemiecTBax. MHTepdepeHnus u audpakius 3BYKOBBIX
BOJIH.
Nutepdepenius u nudpaxiys CBETOBBIX BOJIH.

Ilposeoenue sxcnepumenma:

OmnpeneneHue (OKYCHOTO PACCTOSIHUST M ONTHYECKOW CHJIBI COOMparoIiei
JINH3GI.

HccnenoBanre 3aBUCUMOCTH CBOMCTB M300paKCHUH B TOHKOH JIMH3E B
3aBUCUMOCTH OT PACCTOSTHHUS MEK1y JJUH30M U HICTOYHUKOM CBETA.

N3MeHeHrst ONTUYECKON CHIIbI IPU CJIOKEHUHU TOHKUX JIMH3.

OnpITEI TIO BOCHPHUATHIO I[BETa MPEJAMETOB IPH HMX HAOIIOACHUU Yepes
LBETOBbIE (PUIIBTPHI (LIBETHBIE OUKH).

HabGnronenue sinenuii uHTEpPepeHny U JudpaKimm.
IIJIAHUPYEMBIE PE3YJbLTATHI OCBOEHUSA KYPCA BHEYPOUYHOM

AEATEJIBHOCTHU «TPYJHBIE BOITPOCBHI ®U3UKN»

Peammszanmst mporpaMMbl  Kypca BHEYPOUYHOM JeATenbHOCTH  «TpynHbie
BOMPOCH (PU3WKM» HampapiieHa Ha oOO0ecredYeHHe JOCTIKEHUS OO0yYaroIIMMUCs

JIMYHOCTHBIX, MECTAIIPCAMETHBIX U IIPECAMCETHBIX 06pa30BaTCJ'IBHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI B yactu:

1)  nampuomuueckoco  6ocnumanusi;  IICHHOCTHOEC  OTHOIICHHE K
JTOCTHKEHUSIM POCCUNCKHX YUCHBIX-(PU3UKOB;

2)  2paccOancko2o u OYXO08HO-HPABCMBEHHO20 8OCNUMAHUSL: TOTOBHOCTh K
AKTUBHOMY y4YacCTHIO B 0OCYXKJIEHUM OOIIECTBEHHO 3HAYUMBIX U ATUUECKUX TTPOoOJIeM,

CBSI3aHHBIX C IPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3UKH;
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3) yenHocmu HayuHO20 NO3HAHUS OCO3HAHUE LIEHHOCTH (QU3NYCCKON HAYKH
KaK MOIIHOTO HMHCTPYMEHTa TO3HAHHUS MHUpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUH,
BaOKHEUIIEH COCTaBISIIONIEH KYJIbTYpbl; pPa3BUTHE HAYYHOUW J1H0OO3HATEIBHOCTH,
MHTEpeca K UCCIIEI0BATEIbCKON AEATENbHOCTH;

4)  gopmuposanus Kyibmypvl 300p08bsi U IMOYUOHALLHOZO ONACONONYHUSL:
OCO3HaHME IIEHHOCTH 0e30macHoro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAJKHOCTU IMPaBHJI OE30MACHOrO0 MOBEAEHUS HAa TPAHCIOPTE, Ha JOpOrax, ¢
AIEKTPUUECKUM M TEIUIOBBIM 000pYAOBaHUEM B JOMAIIIHUX YCIOBUSX;

5)  mpyoosoco socnumanusi: aKTUBHOE Y4acTHUE B PCIICHUU MPAKTHUYCCKUX
3a/1a4 TEXHOJOTUYECKON M COIMAIbHOW HAIpPaBJICHHOCTH, TPEOYIONIUX B TOM UYHCIIC
U (Qusnyeckux 3HAHUWI; HHTEPEC K TNPAKTUYECKOMY M3YUYEHHIO Mpodeccui,
CBSI3aHHBIX C (PU3HKOI;

6) axonocuueckoco eocnumanus. OPUCHTAIMS HA MPUMEHEHHE (H3UUECKUX
3HAaHWM U1 peuieHus 3a7ad B OOJACTH OKPYXKAIoIIEeW Cpejbl, IUIaHWPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCJIECTBHUH JIJIs1 OKPY’KAIOIIEH CPEIbL;

7) aoanmayuu K USMEHAIOWUMCS YCIO0GUIM COYUATbHOU U NPUPOOHOU
cpeobl: TOTPEOHOCTh BO B3aUMOJICHCTBUM TMPU BBHINOJHEHUU MCCIICIOBAaHUN WU
MPOCKTOB (PU3MUYECKOW HAIPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JPYTHUX;
OCO3HaHHUE Je(PUITMTOB COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH B 00JacTu
(GU3UKY; TMJIAHUPOBAHUE CBOETO PAa3BUTHUSI B MPUOOPETEHUM HOBBIX (DU3MUECKUX
3HAHWM; CTpEMJICHUE aHAIM3UPOBATh U BBISBIIATH B3aUMOCBS3U TIPHUPOJIBI, OOIIECTBA

N DKOHOMHUKH, B TOM 4YHCJIC C UCITIOJIb30BaAaHHUCM (1)I/IBI/ILIGCKI/IX 3HAHUU.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS:
basoevie nocuueckue deticmeusi:

— BBLISIBJIATE WU XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU
SIBJICHUU
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Y TIPOIIECCOB;

—  BBIABIATh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMsI B PacCMaTpPUBAEMBIX
dakTax, TaHHBIX 1 HAOIIOICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;

—  BBISABIATH NPUIUHHO-CIICJCTBEHHBIC CBS3M MPU H3YYCHUU (U3HUICCKUX
SBJICHMA W TIPOIIECCOB, J€JaTh BBIBOJBI C HWCIIOJIH30BAHUEM JIEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHHH, BBIIBUTATh THTIOTE3bl O B3aUMOCBS3SIX (DU3HMUECKHUX
BCIINYWH;

—  CaMOCTOSITEIBHO BBIOMpPATh CHOCOO perieHus Yy4eOHON (GU3UYECKOn
3a7aud  (CpaBHEHUE HECKOJIbKMX BapUaHTOB pelIeHUs, BbIOOp Haumbosee

noaxXoadAmero € yd€tomM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITCpI/ICB).

ba3zoesvie uccneoosamenvckue oelicmeaus:

—  HCIIOJIb30BaTh BOIPOCH KaK MCCIIEN0BATEIbLCKUN UHCTPYMEHT MO3HAHUS,
MPOBOJUTH TI0O CAMOCTOSATEIBHO COCTaBJICHHOMY IUIAaHY OMBIT, HECIOXHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHNUE (PU3UUECKOTO SIBJICHUS;

—  OICHMBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(pOpMaIuio,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS UJIH KCIICPUMEHTA;

—  CaMOCTOSITENIbHO (popMynupoBaTh 0000IIEHHS ¥ BBIBOJIBI TIO pe3yJbTaTaM
MIPOBEICHHOT'O HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

—  TIPOTHO3UPOBATh BO3MOXHOE JajbHEHIIEe pa3BUTHE (HU3HUICCKUX
MPOIIECCOB, a TAKKE BBIJBUTATH MPEAMOTIOKEHUSI 00 UX PA3BUTHH B HOBBIX YCIOBUAX
U KOHTEKCTax.

Paboma c unghopmayueri:

—  TIPUMEHSATH Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI U 3aIpOChI TIPH TIOUCKE U
otOope nH(pOpMaIIUU WU JAHHBIX U3 UCTOYHUKOB C yUYETOM IPEIJIOKCHHON yueOHOM
3aJ1a4y ¥ 33JJaHHBIX KPUTEPHCB;

—  BBIOMpaTh, AHATU3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH

MH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABIICHNUS,
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—  OLIEHMBATh HAJEKHOCTb MHPOpPMALMU IO KPUTEPUSIM, MPEIJIOKEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

—  CaMOCTOSITENIHO BHIOMpaTh ONTHUMAIBHYIO (QOpMYy MpeICTaBICHHUS
uHpOpMAllMM U WJUIIOCTPUPOBATh pEIIaEMble 3aJaud HECIOKHBIMH CXEMaMH,

JyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHALUSMU.

KoMmyHuKkaTHBHBIE YHHBepPCcaibHbIe YueOHblIe AeiicTBusA OOweHue:

—  BBIp@XaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

— B Xo0Ji¢ 00CYyXJeHusi yueOHOTO MaTepuala, pe3ysibTaToB JabopaTOPHBIX
paboT M TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMbl U
BBICKa3blBaTh WJICH, HAIICJICHHbIE HA pELICHHE 3aJayd U  MOJJIEpKAHUE
01arokenaTeIbHOCTH OOIICHUS;

—  COINOCTaBJIATh CBOU CYXJICHUS C CYXKICHUSMU JPYTUX YYaCTHUKOB
JHanora,

OOHapyXUBaTh PA3IUYUE U CXOJICTBO MO3UIIUA;
—  nOyOau4YHO  TPEACTaBISATh  pPe3yJbTaThl  BBIMOJHEHHOTO  OIbBITA,

HCCIICAOBAHUA, IIPOCKTA.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopeanuzayus:

—  BBISIBJIATH IPOOJIEMBI JIJIS1 PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLIUSX;
—  OpUEHTHPOBATHCS B PA3JIMYHBIX TOAXONAX TIPUHATUS  PEIICHUU

(MHIMBUAYAIbHOE PEUIEHUE, IPUHATHE PELIEHUI B TPYIIIIE);
—  CaMOCTOSITENIbHO COCTABJISITH AJNTOPUTM pelIeHUs (PU3nYecKod 3amauu

WIM TUIaH HCCJIENOBAaHUS C YYETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>XKHOCTEM, apryMEHTHUPOBATh MpeIaracMble BapUaHThl PELICHWMN; — JENaTh

BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CLIMOKOHI’I’ZpOJZb, QMOI/;MOH(ZJZbeZIZ UHmMENIeKNI.
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—  J1aBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U MpeJjiaraTh IaH €€ U3BMEHEHNS,

—  YUYUTBIBaTb KOHTEKCT W MNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT
BO3HHMKHYTH IIPH PELICHUHU y4eOHOH 3a/1auu, aianTUPOBATh PEIIEHUE K MEHSIIOIUMCS
00CTOSITEILCTBAM;

—  OOBSICHATH MNPUYUHBI JOCTUXKEHUS (HEIOCTHXKEHHS) PEe3yJIbTaToB
NEeATEIbHOCTH, JaBaTh OLEHKY M[PUOOPETEHHOMY OIBITY, YMETh HaXOJUTh
MO3UTUBHOE B MPOU3OLIEAIIEH CUTYallUH;

—  BHOCHUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

—  OLEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAIM;

—  CTaBUTh ce0s Ha MECTO JIPyroro 4YejJoBeKa, INOHMMAaTh MOTHUBBI H
HaMepeHus APyroro;

—  TpU3HaBaTh CBOE MPABO Ha OIMIMOKY MpPU pelIieHUHU (U3MUECKUX 3a]ad

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

HHPEAMETHBIE PE3YJIBTATBI:

[IpeameTHbie pe3ynbTaThl OcBOeHHsS [Iporpammbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

—  pasnuyarth (U3MYECKUE SIBIICHUS (MEXaHUYECKOE IBIKEHHE, TEIIOBOE
JBMKCHHE YaCTHI[ BEIIEeCTBA, B3aWMOJCHUCTBUE TeJ, aTMoc(epHoe IaBJICHUE,
MIPEBpAIICHUS] MEXaHWYECKOW HHEPrud W Jp.) MO OMHCAHUI0 WX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

—  pacmo3HaBaTh TPOSIBIICHHEC W3YyYEHHBIX (U3UYCCKUX SBICHUHN B
OKPYXAIOIeM MUPE, TIPU STOM MEPEBOIUTH TPAKTUUECKYIO 3a/1a4y B YUEOHYIO,

BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
—  XapakTepu3oBaTh CBOMCTBa TeJ, (PU3MYECKUE SIBJICHUS M TPOLECCHI,

UCIIOJIB3Ys MpaBujia CI0XKEHUs1 Cuil, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena,

3aKOH COXPAaHEHUSI MEXaHUUYECKOW YHEPTUU U JIp.;

21



—  OIKCHIBaTh U3yYEHHbIE CBOWCTBA T€N U (PU3UUECKUX SIBJICHUH, UCTIONb3YSI
dusznyeckue BeMMYUHBI (Macca, IUIOTHOCTh BEIIECTBA, BpEMs, IyTh, CPEIHSA
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIa TPEHUS, CUJIA TSKECTH, BEC Tela, KHHETUYeCcKass U
NOTEHIUATbHASI SHEPTHUS U JIP.);

—  OOBSCHATH U3YUYCHHBIC (PU3NUYCCKUE SIBICHUSA, MPOIIECCH H CBOMCTBA TET,
B TOM 4YHCJI€ B KOHTEKCTE CUTyalluil NMPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, U
pemiaTth KayeCTBEHHbIC 3a/ayd, 3aJauyd, TpPeOYIolMe YHCICHHOTO OILIEHWBAaHUS
XapaKTEepPHbIX 3HAYEHUH (PU3NUYECKUX BEJIMYMH, PAaCUETHBIE 3aJaud [0 HU3y4aeMbIM
TeMaM Kypca (pU3HKH;

—  TPOBOJUTH TMPSMbIE M KOCBEHHBIE M3MEPEHHSI M3YYCHHBIX (PU3NUECKUX
BEJIMYMH C HCIOJB30BAaHUEM aHAJOIOBBIX U LM(POBBIX NMPUOOPOB, OOOCHOBHIBATH
BBIOOp METOJ1a U3MEPEHHUS], PUKCUPOBATH MOKa3aHUS PUOOPOB;

—  coOmonaTh NpaBWIIa TEXHUKU O€30MacHOro TpyJaa npu pabore ¢
7a00paTopHbIM  O00OpYJOBaHUWEM, 3HAaTh MPUHIMUN JAEUCTBUA MPUOOPOB U
TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHUECS COCYIBI,

OapomeTp, plyuar u ap.

[IpeameTHble pe3ynbTarbl OCBOeHHUsS IIporpammbl yueOHOro Kypca K KOHILY
oOyueHus B 8 KJacce:

—  HCHOJb30BaTh MOHATHUS (arperaTHbIE COCTOSIHMSI BEIECTBA, CIIOCOOBI
W3MEHEHHS] BHYTPEHHEW DHEPruM, DJIEMEHTApHBIM  JJIEKTPUYECKHWA  3apsif,
IIPOBOJAHUKH, IIOJYIIPOBOAHUKH, IUIICKTPUKH, HCTOYHHUKU IIOCTOSHHOTO TOKa,
AIEKTPUUECKOE T0JI€, MArHUTHOE TOJI€ U JIp.) U CUMBOJIMYECKUH S3bIK (PU3UKKU TIPU
pelIeHr Y4eOHbIX U MPAKTUYECKUX 3a/a4;

—  pasnuyarh SBJIEHUS (TEIUIOBOE PABHOBECHE, MCHApEHHE, KOHJIEHCALWs,
IJIaBJICHUE, KPUCTAILTU3ALIMS, KUTIEHUE, CIOCOOBI TETIONEepe1auu, JIEKTpU3aus Te,

B3aUMO/JICICTBUE 3apsAJIOB, JACHCTBHE JJIEKTPUUYECKOTO TOKA, JIEMCTBHE MAarHUTHOIO
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10JI1 Ha IPOBOJHUK C TOKOM M JIp.) MO ONMCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUECcKOe SBICHHE;

—  OIKCHIBaTh U3yUYEHHBIE CBOWCTBA TeJ U (PU3MUECKUX SIBJICHUH, UCTIONb3YSI
¢usznueckue  BeIMUYUHBl  (TemmepaTypa, KOJMYECTBO  DHEPIUM,  yJelbHas
TEIUIOEMKOCTh BEIIECTBA, YyJAEIbHAsA TEIUIOTA IUIABJICHUS, YZAEIbHAs TEIUIOTa
napooOpa3oBaHUs, YJe/lbHas TEIJIOTa CrOPaHUs TOILIMBA, KOA(P(PUIUEHT MOJIE3HOTO
JEUCTBUSL TEIUJIOBOM MaIllMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa, paboTa Hu
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA U Jp.), IPU ONKUCAHUU IPaBUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICA HCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYE€HHUS U EIUHULBI
(U3MYECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIIUE AAHHYIO (PU3UYECKYIO
BEJIMUMHY C APYTUMHU (PU3HMUECKUMHU BETMUYNHAMU;

—  XapakTepHu30BaTh CBOMCTBA TeJ, (PU3MYECKUX SBICHUU W IPOLECCOB,
UCIIOJb3Ysd OCHOBHBIE IIOJIOKEHUSA MOJIEKYJIAPHO-KUHETHUYECKON TEOPUU CTPOECHUS
BEIIECTBA, YpPAaBHEHUE TEIJIOBOrO OajlaHCa, 3aKOH COXPAHEHMs 3JIEKTPUYECKOTO
3apsga, 3akoH Kynona, 3akon Oma, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHCHUS
SHEPruM, NpPU BTOM pa3inyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAKEHHE;

—  OOBSICHATH U3y4YEHHbIE (PU3MUYECKUE SIBJICHUS, MMPOIIECCHI, CBOMCTBA TEN, B
TOM YHUCJIE U B KOHTEKCTE CUTyalUMd IPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U
pelaTh KaueCTBEHHbIE 33J1a4d, B TOM YHUCJE TPEOYIOIIHUE YUCICHHOTO OLICHUBAHUS
XapaKTepHbIX 3HAUCHUN (U3MUECKUX BEJIMYUH, pEIIaTh pacueTHbIe 3aJadyd o
U3y4aeMbIM TeMaM Kypca (pU3UKH;

—  TPOBOJUTH NPSIMbIE U KOCBEHHBIE M3MEPEHUSI M3YUYEHHBIX (DU3UUECKUX
BEJIMYMH C HCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPHUOOPOB;

—  pacmo3HaBaTh TMPOCTbIE TEXHUYECKHUE YCTPOMCTBA  (KUAKOCTHBIN

TEPMOMETP, TEPMOC, JIBUTATENIbL BHYTPEHHETO CTOpaHusi, peocTaT U JIp.).
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[IpenMeTHbIC pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHwms B 9 Kjacce:

—  HKCIOJBb30BaTh TOHATHS (OTHOCHUTEIHLHOCTh MEXaHWYECKOTO JIBUKCHUS,
MEXaHUYECKOE BOJIHBI, 3BYK, HHPPA3BYK M YJIBTPa3BYK, dJICKTPOMArHUTHBIC BOJIHBI,
IIKaJa JJICKTPOMArHUTHBIX BOJIH, WMCTOYHHK CBETa, CICEKTP HCIYCKaHUSA |
NOMJIOIICHHUSI M JIP.) W CHMBOJHUYECKHU $3bIK (U3UKUA TPU PEHICHHU Y4YEOHBIX U
PAKTHYCCKHUX

3aj1a4;

—  pa3nuyarh SBJICHUA (CBOOOJHOE MMaJIcHUE TEJI, IBHYKEHHUE 110 OKPYKHOCTH,
KoJIeOaTeIbHOE IBIKCHHE, BOJTHOBOE JIBUKCHUE, PA3IOKEHHUE OEIIOT0 CBETA B CIICKTP
U JIp.) TO OINUCAaHWI0 WX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIHNX JTAHHOE (PU3NICCKOE SBJICHUE,

—  pacro3HaBaTh TMPOSIBJICHWE W3YyYEHHBIX (DHU3UYECKUX SBICHUN B
OKpyXaroreM Mupe (B TOM umcie, (pu3udeckoe SBICHHS B MPHPOJE), NMPH ITOM
NIEPEBOUTH MPAKTUUYCCKYIO 3a7a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKK) GU3NYECKHX SIBICHUM;

—  OIKCHIBaTh U3YyYCHHBIC CBOMCTBA TeJ U (DU3MUCCKUX SBICHUH, UCIIOIB3YS
(bu3HyYeCKre BETUIHUHBI (CPEAHSS U MCHOBEHHAs CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBUKCHHUH, YCKOPEHUE, YCKOPEHHE CBOOOIHOTO TMAJCHHS, WMITYJILC TeJia, UMITYJIhC
CHJIBI, TIEPUOJI U YacTOTa KOJIcOaHHH, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh
CBETa, TIOKAa3aTeJIb TPEJIOMJICHHUS Cpeabl W Jp.), TpPHU ONUCAHUH TPABHILHO
TPAKTOBATh (PU3UUCCKHIA CMBICI UCTIOIb3YEMbIX BEIIMYMH,

—  XapaKTepHu30BaTh CBOMCTBA TeJ, (DU3MUCCKUX SBJICHHA M IPOLECCOB,
UCIIOJNIB3YSl 3aKOH COXPAHCHHS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHITATI
CYIEPIO3UIIMKA CHJI, TIPUHIIAIT OTHOCUTEIILHOCTH [ anuies, 3akoHbl Hbl0TOHA, 3aKOH
COXpaHEHHUS MMITYJIbCA, 3aKOH BepHYIUH, 3aKOH OTpaKeHUsS W TPEIOMIICHUS CBETa,
(dbopMyITy TOHKOH JTMH3BI, IPH STOM pa3nudaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA |

€TI0 MaTEMAaTUYCCKOC BBIPAKCHUC,
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—  pemaTh 3amayd MO  M3y4aeMbIM  TeMaM  Kypca,  BbIOWpasd
COOTBETCTBYIOIIYIO (PU3UYECKYIO MOJENb C HCIOIb30BAHHEM 3aKOHOB U (POpMyd,
CBSI3BIBAIONIUX (DU3MUECKHUE BETUIHHEI,

—  TIPOBOJUTH NIPHU HEOOXOIUMOCTH CEPHIO MPSMBIX W3MEPEHUH, ONpenenss
CpelHee 3HaueHUE H3MEPSIeMON BEIMYMHBI U MOTPEUIHOCTh PE3yIbTaTOB MPSIMbIX
u3MepeHuid, 000CHOBBIBaTh BBIOOP crioco0a n3mepeHus (M3MEpUTEILHOTO IPUoopa);
— coOJrofaTh MpaBWiia TEXHUKH O€30MacHOro Tpyda Mmpu paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM, XapaKTEPU30BaTh MPHUHIIUI JIEHCTBUS MPHOOPOB W TEXHUYECKUX
YCTPOMCTB (CIUIOMETP, AATYMKU IOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKera,
oukd, ¢oToanmnapar, MUKPOCKOT, TEJIECKOII, CIIEKTPOCKOM, kamepa Bunbcona u ap.),
UCIOJIB3Ysl OCOOCHHOCTH (PM3MUECKUX SIBJICHUM, HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI

M 3aKOHOMCPHOCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumeHoBaHue pa3jaesioB K ® p /
o . 0JINYECTBO opMa padoTbI/XapaKTepUCTHKA AeATEJIbHOCTH
/ U TEM KypCa BHCYPOYHOM OcHOBHOe coep:KaHue pMa p g P
4acoB q uxcest
W | resrenbHOCTH aco obyHAIoMmMXC

Pa3pnen 1. ®u3uka u ee pojib B NO3HAHMHU OKPY/KAKIIET0 MUPa

1.1 |®wusuka — OCHOBa pa3BUTHS 3 JIOCTIOKEHUST OTEYECTBEHHOM ['pynnoBble MNPOEKTHI 10 HUCTOPUU PA3BUTHUSA
TEXHUKU U TEXHOJIOTUH HAYKd W TEXHUKH KOCMOHAaBTHKH (paboTa ¢ aHHOTHPOBAHHBIM
CIIHCKOM PECYpCOB, BBIOOP TEMbI, MMOJATOTOBKA U
3aIUTa MPE3CHTALINN )
1.2 | ®usnyeckue BEITMYUHBI 2 N3mepenue buznueckux BenuuuH. | [IpoBeneHne 3kcnepuMenTa:
Knaccudurarms U3MCPUTCIIBHBIX |  [3MepeHre  TeMmmeparypbl  IpU  ITOMOILH
npuGopos.  TlorpemHocTe  HPAMOTO| o voctHOrO TEPMOMETpPA M JIaTYMKa
U3MEpEHUsl. WurtepBanbHOE TeMIepaTyph.

MIPEJICTaBICHUE MOTPEIIHOCTH U3MEPEHUSI.
[TonsiTiE O MOTPEIIHOCTH KOCBEHHOTO
u3MepeHuss (Ha npUMepe KOCBEHHOTO
HU3MCPCHUA pa3MCpPOB MAJIbIX TCJI U
KOCBEHHOI'0 M3MEpeHHsl 00beMa TBEPIOro
Tela C TOMOIIBI0 MEH3ypkH). Meton
T'paHuIy JIIsL OII€HKHN IIOrpC€IIHOCTHU
KOCBEHHOT'O U3MEPEHUS

'I/I3MepeHHe o0bema TBECPAOro TeEja C MOMOMIBIO
MCH3YPKH, 3alIUCh NOTPCIIHOCTH U3SMCPCHU.

*3mepenre pasmMepoB MallbIX OOBEKTOB C
YKa3aHHUEM NOTPEIIHOCTH KOCBEHHOTO U3MEPEHNUS

Hroro no pazmeny 5

Pasnen 2. [IepBoHayaibHbIE CBEACHHS 0 CTPOCHHH BelleCTBA
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2.1 |]IBwkeHUE YacTHI] BEIIEeCTBA 1 Huddys3us. BpoyHOBCKOE TBUKCHHE IIpoBenenue 3kcepuMeHTa:
O OnbITeI 1o HaOIII0ICHUI0 OPOYHOBCKOTO,
IBWOKEeHUS 1 quddy3un.
Pemienne kavecTBeHHBIX 3a/1a4 HAa OOBACHEHUE
SBJICHUH B )KM3HEHHBIX CUTYalIUAX
2.2 | ArperaTHbIe COCTOSHUS 1 ArperatHbie COCTOSIHUS BemecTna. | [IpakTnyeckasn pabora: MMOCTPOEHUE
BeIIeCTBA [Toustne 0  KpucTaUMYecKHMX W |Kpuctaumueckord pemetkd NaCl wu  mpyrux
aMOp(HBIX TBEPABIX TelaX. AHU30TPOIUS | BEIIECTB, OOBSICHEHNE aHU30TPOITHH CBOWCTB
CBOWCTB
Hroro no pazgeny 2
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 | MexaHU4ecKOU TBUKECHUE 5 CpenHsist CKOPOCTb. IIpoBenenne IKcriepuMeHTA:

Pa3Hple cmocoOBl  OMMCaHM JBHXXCHU

(Tabmutel, rpaduKm).

I'padpuxu 3aBUCUMOCTEN BEJIMYMH,
ONMCHIBAIOIIUX PABHOMEPHOE JIBUYKEHUE.
Onpenenenue  myTd 10 rpaQuky
3aBHCHUMOCTH CKOPOCTH OT BpeMEeHH (IJIs
PaBHOMEPHOTO U HEPaBHOMEPHOT'O
JIBUKEHUS])

*3mepenne cpenHed  CKOpoCcTH  (ABMIKEHHUE

MOJACIIN QJICKTPHUYICCKOI0 aBTOMO6I/IJ'I$I,

CKOJIb)KEHUE OpyCKa 110 HAKJIOHHOW IUIOCKOCTH U
7p.).

*MccnenoBanue 3aBUCHMOCTH CPEIHENH CKOPOCTH
Opycka Tpu €ro JABUKEHUH BHU3 MO HAKJIOHHOW
IUIOCKOCTH OT YIJla HaKJIOHA MJIOCKOCTH.

Pemienne  pacyeTHbIX  3aJa4  BBICOKOTO,

OJIMMITMAJHOTO YPOBHEH CIIOKHOCTH Ha CPEHIOI0

CKOPOCTb, C HCIOJIb30BaHUEM TIpadUKOB/Ta0IHIL

3aBHCHUMOCTH CKOPOCTH M IIyTH OT BPEMEHHU IpH
PaBHOMEPHOM U HEPABHOMEPHOM JIBH>KEHUU
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3.2 |IlmoTHOCTH 2 CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYT
B €IMHUIE 00ObEMA BEII[ECTBA.
CMmecu wu CILJIABEL. [ToBepxHOCTHAs

W JIMHEHHAas MIIOTHOCTh

PemieHue 3KCHEPHMMEHTANBHBIX M PaCYeTHBIX
3a4a4  BBICOKOI'O,  OJMMIIMAJHOIO  YPOBHEH
CJI0XKHOCTHU Ha CPEIHIO0 IIJIOTHOCTD,
ITOBEPXHOCTHYIO U JIMHEHHYIO IUNIOTHOCTh

3.3 | Cubl. Bunsr cun 4 Cwa ynpyrocTu.
Cua TpeHUs CKOJIbKEHHSL.
PaBHoeiicTBYIOIIAsT CHUT

IIpoBenenne IKcriepuMeHTA:

0 MW3mepeHue KECTKOCTH OJHOW MPYKUHBI U
KECTKOCTH JBYX INPYXKHH, COCTUHEHHBIX MEXIY
co00H MOCIeJ0BATEIbHO UM NApaIeNIbHO.

*UccnegoBanue 3aBUCHUMOCTH PaACTAKCHUA
NPpY>XKUHBI OT MACChI ITIOABCHINBACMBIX I'DY30B.

*HccnenoBanue  3aBUCMMOCTH  CHJIBI  TPEHMS
CKOJIBXKEHUS OT CHUJIBI HOPMaJIbHOTO JABJICHUS U
HE3aBUCHMOCTH  OT IUIOIIAAM  ITOBEPXHOCTH
ckonbxkeHusa.  IIpencraBneHne  pe3ynbTaTOB
UCCIIeIOBAaHUM B BUAE TpaQHUKOB C YKa3aHUEM
MOTPEIIHOCTEN NPSIMBIX U3MEPEHUM.

Pemienue  pacyeTHbIX  3aJa4  BBICOKOIO,

OJINMITUAHOTO YPOBHEM CJI0KHOCTH c
npUMeHEeHHEM (OpPMYIT Ui U3YYEHHBIX CHII

Hroro no paszneny 11

Pa3nen 4. /laBieHue TBepAbIX TeJl, :KUAKOCTEH U ra3oB
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4.1

JlaBiieHME TBEPIBIX TEI

d)opMyJIa J1s1  BBIYUCJICHUSA  AaBJICHUA
TBepaoro Ttena. llepegaua nmaBneHuss B
TBCPABIX TCJIaX

HpOBeueHne IKCIIEPpUMEHTA:

0 HccimemoBaHWe  3aBUCHMOCTU  JIABJICHMS,

OKa3blBa€MOI0  YEJIOBEKOM  Ha  IOJ, B
3aBUCUMOCTH OT IUIOIIAIHN OMOpbI (OOCHKOM, Ha
KaOJyKax | T. I1.).

NuuBuayaasubiii npoekt «Kak BrIOpaTh 00YBBH

JUISL 3TOPOBBSI? Y

Pemienne Ka4deCTBEHHBIX M PacCYeTHBIX 32124

BBICOKOI'O, OJIMMIIMAJHOTO YPOBHEW CIIOKHOCTH Ha

pacuer aBJIEHUs TBEPIOTO Tela

4.2

FI/I,Z[pOCTaTI/I‘leCKOC JaBJICHHC
B X KHUJKOCTH

dopmyna TS THAPOCTATHYECKOTO
JaBJICHUsT B JKHJIKOCTH. MaHOMETp.
CooOmraromuecs cocysl

IIpoBenenne IKcriepuMeHTA:

O HUccnenosanue
THIPOCTATHYCCKOTO JIABIICHUS B IKHJIKOCTH OT
r1younsl (¢ nmomomsio U-o6pasHoro maHomerpa
U JJaT4YHKA).

3aBUCHUMOCTH

NuauBuayajbHbIii NMPOEeKT 00 UCCIIeJOBaHUU
MoOpckux  TiyouH  (OGatuckadbl, OaTtucdepsl,
rJ1yOOKOBO/IHbIE )KUBOTHBIE).

Pemienne KayecTBEHHBIX M PacyeTHBIX 3aaad
BBICOKOT'0, OJIMMITMAJHOTO YPOBHEU CII0KHOCTH Ha
JTaBJICHUE B KUJIKOCTSIX
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4.3 | AtmocepHOe naBieHne 1 3aBucumocTh atMocepHoro aasienus ot | [IpoBeneHue 3KcnepuMeHTA:
BBICOTBI Haj ypoBHeM Mops. IIpubopsl |« Hagmonenue TIPOSIBIICHHSE
JUIS U3MEPEHUst aTMOC(EpPHOTo 1aBICHUs ATMOCHEDHOTO IARICHHL.
*lccnenoBanue 3aBUCUMOCTH aTMOC(HEPHOTO
JTaBJIEHUSI OT BBICOTHI OTHOCUTEIILHO
MIOBEPXHOCTU 3EMJIN.
Pemenne kayecTBeHHBIX 32/1a4 )KU3HEHHOTO
XapakTepa Ha aTMOC(EepHOE JaBIICHHE
4.4 | BelTankuBaromas cuia 4 BeltankuBaromas cwia, aeicteyronias co | [IpoBeneHue sxcnepuMeHTa:
CTOPOHBL  KUAKOCTH  WIH  ra3a Ha| 1 Uccnenopanue 3aBUCMMOCTH BECa TENA B BOJIE OT
MOrPY’KEHHOE€ B HHUX Teno. IInaBanue .
CYIIOB H BOBIYXOTLTABAHHE o0BbeMa MOrpyKEHHOM B JKUIAKOCTh YaCTH TeJa.
Peulenne kavecTBEHHBIX M PacyeTHBIX 3a/1a4
BBICOKOT'0, OJINMITHA/THOTO YPOBHEH CIIO)KHOCTH Ha
BBITAJIKUBAIOIIYIO  CUIy, IUIaBaHue Tel U
BO3yXOIlJIABaHUE.
NuauBuayajibHble  NPOEKTbI [0  UCTOPUHU
BO3YXOIUIaBaHUsI M TNPUMEHEHUIO COBPEMEHHBIX
a’pocTaToB
Hroro no paszneny 12
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
5.1 |IIpocThie MEXaHU3MBI 2 VYcioBue paBHOBECHS phluara. IIpoBenenne IKCIepUMEHTA:

ITonucmacr.

O IlpoBepka ycinoBHsI paBHOBECHS phluara.
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IIpocTeie MEXaHU3MBbl B
MPUPOJE U TEXHUKE

Pemienne JKCHepUMEHTAJIBHBIX  3ajJa4  Ha
coeIMHEHNE OJIOKOB.

PemieHue Ka4deCTBEHHBIX 3a4a4, CBS3aHHBIX C
BBISIBICHUEM JIEUCTBUS IIPOCTBIX MEXAHU3MOB B
Pa3NIUYHBIX MHCTPYMEHTAX M MPUCIOCOOICHHUSX,
UCIIOJIB3YEMBIX B OBITY U TEXHHKE, a TaKKe B
JKUBBIX OpraHU3Max

5.2

3aKkoH COXpaHEHUs 2

MEXaHUYECKON IHEPTUU

Kunernyeckas u MNOTCHIMAJIbHAA SHCPIU.
3akoH COXpaHEHUs MEXaHUYECKOM
SHEPTUU

Pemienne KadeCTBEHHBIX M PacyeTHbIX 3a4a4
BBICOKOT'O, OJIMMIINAIHOTO YPOBHEM CII0KHOCTH Ha
IIPUMEHEHNE 3aKOHA COXPAaHEHUS MEXaHUYECKOU
SHEpPruun

HWroro no pazneny 4
OBLIEE KOJIMYECTBO 34
YACOB 11O TIPOT'PAMME
8 KIIACC
HaunmenoBanue
Ne KoimuectBo ®opma padoTbI/XapaKTePUCTHKA IeSTeJIbHOCTH
pa3esioB U TeM OcHoBHoOe coJep:kaHue
n/n 4acoB o0yuarommxcst
y4eO0HOro nmpeamera

Pa3gen 1. TensioBbIe IBJICHUSA
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1.1 | Crpoenue u cBoiicTBa Mogenu TBepAOTO, KUAKOTO 1 razoodpasHoro| [IpoBeneHne 3KkcnepuMenTa:
BEIICCTBA COCTOSIHMM ~ BCIIECTBA. Amnorponsbie | [0 BeipamuBaHue KpUCTAJLIOB TTOBAPEHHOI COMM U
MO/ (HKALMH YIIIepoa. MEJIHOTO KYITopoca.
lloBepxHOCTHOE ~HATSIKCHHE, CMA4YUBAHHC, [[poBeseHHe M 00bsSICHEHHE ONBITOB,
KalWUIIPHBIE SIBICHUS. JIEMOHCTPUPYIOLIUX TOBEPXHOCTHOE  HATSHKEHHE,
KoaduureHT moBepXHOCTHOTO HATSHKEHUS | KATMJUIAPHBIC SIBIICHUS U SBICHUS CMAYHBAHMUA.
JlaGopaTropHas padora o
U3MEpPEHUI0 KO3 PUIIUEHTA TOBEPXHOCTHOTO
HaTsDKeHUs. PellleHHe Ka4eCTBEHHBIX 32124 U
BbINIOJIHEHHE KOHTEKCTHBIX 3a1aHui
1.2 | TemnoBoe paBHOBecHE VY nenbHas TENI0EMKOCTh BelecTsa. | [IpoBenenune 3xcnepuMenTa:
TemnoobMeH n TeruioBoe paBHOBecHe. 3aKOH | [1  ccieoBaHMe Ipoliecca TEIIOOOMEHa IIpH
Herorona—Puxmana. YpaBHEHHE TEIUIOBOTO | .y ioiiBAHIN XONOAHOH W  ropsueil  BOMBL.
OanaHca
Pemienue Kka4yeCcTBEHHBIX M PAaCYeTHBIX 32724
BBICOKOTO, OJIAMITMAJHOIO YPOBHEH CJIOKHOCTH Ha
ypaBHEHHE TEIUIOBOTo OajaHca U 3aKOH
Hprorona—Puxmana
1.3 | ®a3oBbIe mepexoIs [Ipoueccsl npeBpaleHus BemlecTsa | [IpoBeaeHue 3xkcnepumenTa:

M3 OAHOr'0 arp€raTHoro COCTOAHHA B JAPYroc

(naBneHue U KpUCTAJITN3aLus
(oTBepaeBaHUE), HcNapeHHe (KUIIEHHE) W
KOHJIeHCaIH, cyomuManms u
necyonuMmanusi).  V3MeHeHHe BHYTpEHHEH
SHEPIUU npu  (a3oBbIX  IEepexojiax.
I'padpuueckoe

0 HccnenoBanue GpazoBbIX MEPEXOJIOB.

3aganus Ha OOBSICHEHHE MPOILIECCOB, CBSI3AHHBIX C
NEepexoJ0M BEIIeCTBA W3 OJHOIO arperatHoro
COCTOSIHUS B JIPYTOE.

Pemienne PACYETHBIX 3a/1a4 BLICOKOTI'O,
OJIMMITINATHOI'O ypOBHeI\/’I CJIO’KHOCTH

OpeaACTaBJICHUC TPOUCCCOB HArpCBaHUA
OXJIAXKICHHA BEIICCTBA
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14

TemioBble ABUTATEIN

[TpuHIHIBl pabOTHI TETUIOBBIX JBUTATEICH.
KIIJ TemioBoro pgsurarens. TemioBbie
JIBUTATEJIM W 3allUuTa OKPYXKAOIIEH Cpelbl.
TeroBbIe TOTEPU B TEIIOCETIX

I'pynnoBbie MPOEKTHI [0 TEMaM:

—IIPOrHO3UPOBAHHUE IKOJIOTHUECKUX MOCIIEICTBUIH
UCIIOJIb30BaHUs JIBUTATENIEH BHYTPEHHETO
CrOpaHusl,

—IHPOrHO3UPOBAHUC IKOJIOTMYCCKUX HOCJIGIICTBI/Iﬁ

UCIIOJIb30BaHUS TEIIOBBIX "
TUAPONIEKTPOCTAHLIAMN.
Pemenne PacYeTHBIX 33424 BBICOKOIO U

OJIMMIIMaAHOI'O ypOBHGfI CJIOKHOCTH Ha IIPUMCHCHUC
3dKOHa COXpaHCHHUA U IIPEBPpAICHUS SHCPIrUu B
MCXAaHUYCCKHUX U TCINNIOBBIX IIpOLECCax

Hroro no pasaciny

14

Pa3zgea 2. djekTpruyeckne U MArHUTHbIE SIBJICHUSA

2.1 |3apspkeHHBIC Tela U UX 2 Onektpusanus Ten. 3akoH Kyrona. IIpoBenenue 3kcnepuMenTa:
B3aMOJICUCTBAC DINEKTPUIECKOE I10Ie O Drextpusarms u 0OBICHEHUE DIICKTPU3AIMN TE,
B3aUMOJIENCTBUE 3aPSIKEHHBIX TEI.
Pemenue Ka4eCTBEHHbIX 3a/1a4
IPaKTHKOOPUEHTHPOBAHHOTO Xapakrepa Ha
SJIEKTPU3ALMIO TPEHHEM
2.2 | Coenunenus 3 [MocnenoBarensHoe | napawiensHoe | [IpoBenenue JKcnepuMenTa:
HPOBOTHUKOB COCMIMHCHHIE MTPOBOHAKOB O TIpoBepka mNpaBuia CIOKEHHs HANPSHKEHUH NpPH

mOoCICA0BATCIIBHOM COCAUHCHUHU JIBYX PE3UCTOPOB,
ompaBujia 1Jid CHJIBI TOKa IIpU MHapallICIbHOM
COCAUHCHUH PE3UCTOPOB.

Pemenue PACYETHBIX 3a/1a4 BLICOKOTIO,

OJIMMITHATHOI'O yp013He171 CJIIO)KHOCTH Ha CMCIIAaHHBIC
COCOIUHCHUA ITPOBOIHHUKOB
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2.3 |3akon Oma mis O/JIC B nenu nocrosHHOro Toka. 3akoH Oma IIpoBeaeHune 3kcnepuMeHTa:
TOJIHOH Hemnu JUIs TIONHOH 1enu. PacueT npocTeix *Omnpenenenne DJIC 1 BHyTPEHHETO CONPOTUBIICHHUS
JJIEKTPUYECKUX Lenen HCTOYHUKA TOKA.
*[IpoBepka BbInoMHEHUs 3aKkoHa OMa JUIsl TOJTHOM
LEIU.
Pemienue pacyeTHbIX 3a/1a4 C UCIOJIB30BAaHUEM
3akoHa OMa /17151 IOJTHOW Lenu
2.4 | PaboTa 371eKTpUIECKOro Onextpuueckue uenu U norpedutenu |I[IpoBeneHue IKCNEPUMEHTA:
TOKa DJICKTPUYCCKON YHEPTHH B OBITY 0 Onpenenenue KIIJI narpesarens.
Pemienne kadecTBEHHBIX 3a/1a4 Ha OOBACHEHUE
YCTpPOMCTBA M NpPHUHIMNA JACHCTBUS JOMAIIHUX
AJIEKTpOHArpeBaTebHbIX TPUOOPOB.
Pemienne pacyeTHbIX KOMOMHMPOBAHHBIX 3aja4
BBICOKOTO, OJIAMITMAJHOIO YPOBHEHN CIIOKHOCTH Ha
KIII HarpeBaTesnst
2.5 |MarHuTHbIC SBICHUS JleficTBHE MarHUTHOTO 10JIA Ha TpOBOAHUK C | [IpoBeaeHune 3kcnepuMeHTa:
tokoM. Cuna Ammepa u omnpeaeneHue ee|[] HccnenoBanue paeucTBUSI MarHUTHOIO IIOJS HAa
HaIlpaBJICHUS. DNeKTpoABUTATETh IIPOBOHHK C TOKOM.
HOCTOSIHHOTO TOKA. NuauBuAyaJbHbIe MPOEKTHI: MPUMEHCHUE CHIIBI
Cuna  Jlopenma u OIIPCIACIICHUC ee AmMnepa u cunbl  JlopeHna B TEXHUYECKHX
HanpapI€HHs.  YCKOPUTENM  3apsHKEHHBIX yCTpOMCTBAX
YaCTHIL
2.6 | DnexTpoMarHUTHas Onekrporenepatop. Crnocobsl mnonydeHusi I'pynmnoBbie NpoeKThI IO TEMaM:
WHIYKITAA JNEKTPUYECKOU SHEPTUU — DJICKTPOCTAHIIMU Ha BO300HOBIISIEMBIX

HCTOYHHKAX S3HCPIrUuu;

- OKOJOTHUYCCKHUEC HpO6J’IeMBI OHEPICTUKU;

— TOIINIMBHBIC 3JICMCHTEI U 3HCKTpOMO6I/IJ'II/I
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Hroro mo pazneny 20
OBIIEE KOJINYECTBO 34
YACOB 1O TIPOTPAMME
9 KIIACC
HaumenoBanue
Ne KoaugectBo dopma padoThl/XapaKTEePUCTUKA 1eSITeJbHOCTH
pa3aesioB U TeM OcHoBHOe coep:xkaHue
n/n 4acoB o0yuaruuxcst
y4eOHOro nmpeamera
Pasznen 1. Mexanuueckue siBJeHUSA
1.1 | CnoocoOsl ormucanus 3 I'padmyeckas wuHTeprnperanus yckopeHus, Pemenme  rpaduueckux  3amau BBICOKOTO,
MEXAHUYECKOTr0 CKOPOCTH, [POIiICHHOTO IyTH 1 | OJIUMIINATHOTO ypOBHE CJIOKHOCTH Ha
IIBUKECHUS. . PaBHOYCKOPEHHOE JIBUYKEHUE
MepeMEIICHUS TUTSE MPSIMOJIMHEITHOTO
PaBHOycKOpeHHOE
. PaBHOYCKOPEHHOTO JIBHXKCHHSI.
MPSMOJIMHEHHOE
JBUKECHUE Onpenenenue MIPOMICHHOTO nyTU u
YCKOpPEHHUSI JBWXKEHUS Tela Mo Tpaduky
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBIDKEHUSA Tena OT
BpEMEHU
1.2 | JIBw>keHue Tela 1o 4 Jnaamuka u KWHEMaTHKa Tea, IIpoBenenne 3kcepuMeHTa:
HAKJIOHHOM JBHUKYIIETOCS BBEPX U BHU3 110 HAKIIOHHOM | o OnpeencHne YCKOPEHHS Tena pu
IJTIOCKOCTH IJTOCKOCTH PaBHOYCKOPEHHOM  JIBHOKEHHHM 110  HaKJIOHHOMN
IUIOCKOCTH.
*ccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HaualbHOU
CKOPOCTH.
PemieHue kaueCTBEHHBIX H PACYETHBIX
3aJa4  BBICOKOTO M  OJUMIIMAJHOTO YpPOBHEH
CII0KHOCTH Ha IBMKEHHUE 110 HAKJIOHHON IIJIOCKOCTH
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1.3 | JIBmxenue Tena, 3 Jlunamuka ¥ KuHemaTHka Tena, OpomeHHoro IpoBeneHue IKcnepuMeHTa:
OpOILICHHOrO MO 1I0J1 YIJIOM K I'OPH3OHTY 0 HMccnenoBanue JBHKEHHS Tesla, OPOIIEHHOTO MO
JIOM K TOPU30HT
4 P Y YIJIOM K TOPU30HTY.
PeleHne pacyeTHbIX 3aa4 BBICOKOTO,
OJIMMITMATHOTO YPOBHEH CII0)KHOCTH
1.4 | IBuxenue 1o 2 JInHeiHas CKOpOCTh, YIJIOBasi CKOPOCTh, IIpoBenenne IKCIEPUMEHTA:
OKPY’KHOCTH nepuox  u 4acTora obpatueHnst| [] Vsmepenue mepuoia U 4acToThl OOpAIEHUs Tena
npu pPaBHOMEPHOM JIBIDKCHUT 0| 110 oKpYKHOCTH
OKPYXHOCTH. LlerTpocTpeMuTenbHOE
Pemenne kayecTBEHHbIX M PACYETHBIX 3a/1a4
yckopenue. [loHATHE O TaHreHIUATBHOM
YCKOPEHHUHU
1.6 |3akon bepnymm 5 [TogpemHas cuina Kpbuia camosera IIpoBenenne 3KcepuMeHTa:
O OnpiThl, JEMOHCTPUPYIOUIUE JEUCTBUE 3aKOHA
bephysu, n ux 00BbsICHEHHE.
I'pynmoBbie MpoeKTHI 110 TEMaM:
— VICTOpHSI Pa3BUTHUS OTEYECTBEHHON TPaXKIaHCKOM
aBHAIIH;
— Cy/ia Ha IOJIBOAHBIX KPBUIbSIX;
— QHTHKPBUTO HAa CKOPOCTHBIX aBTOMOOMIISIX
1.7 |3akoHBI COXpaHEHHUS 3 VYnpyrue u Heynpyrue cToIKHOBEHHs. 3akoH [IpoBeaeHune 3kcnepuMeHTA:
COXPaHEHHs MMITyJIhca. 3aKOH COXPaHEHMA | [] [[3mepeHue KNHETHYECKOH YHEPIHH TN 110 JIHHE
MexXaHW4YecKoi SHepruu. KoHcepBaTHUBHBIC
TOPMO3HOTO ITYTH.
cuibl. OG0CHOBaHNE MPUMEHUMOCTH 3aKOHOB
COXpaHEeHHS Pemenne pacuyeTHbIX 32124 BBICOKOTO,
OJIMMITMAIHOTO YPOBHEH CII0KHOCTH
Hroro mo pazneny 20

Pa3znen 2. Mexannueckue K0J1e0aHUA M BOJHBI
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2.1

MexaHandecKkye BOJIHBI

CelicMUY€eCKHUE BOIHEL.
3ByK, HH(PaA3BYK U yIBTPA3BYK

IIpoBenenue ucciaea0BaHMI.
* AHaJIM3 JaHHBIX O PETHCTPAlUU 3EMIICTPSCEHUN U
B3PBIBOB C ITOMOIIbIO CEHCMHUYECKHUX BOJIH.

* DKCIIEPUMEHTAIBHOE olpe/iesIeHue I'paHMUIL
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJIEOAHUH.
I'pynnoBbie NpoeKTHI 110 TEMaM:

— HCIOJIb30BaHHE 3BYKa (yIbTPa3ByKa) B TEXHHUKE
(oxonmokanusi, yapTpa3ByK B MEAMIMHE U JIp.); —
3BYKH B IIPUPO/IE

Hroro no pasaceiny

4

Pa3nen 3. 3ﬂeKTpOMaFHI/ITHOC IMOJI€ M 3JIEKTPO

MAardMTHbIC BOJIHBI

3.1 Hlkana 3 [lonydyenue SIEKTPOMArHUTHBIX —BOJH I'pynnoBble NPOEKTHI IO TEMaM:
SIEKTPOMArnuTHBIX Pa3sHbIX 4acTOT — IPOSBIICHUS IIEKTPOMAarHUTHOT'O U3JIy4YEHUS B
BOJIH IPUPOJIE;

— IPUMEHEHHE DJIEKTPOMArHUTHOTO U3ITyYCHHUS B
TEXHUKE
Hroro no pasneny 3
Pa3nea 4. CBeTroBble siBJIEHUS
4.1 |JIun3bl 4 @opmyna ToHkoM smH3BL  [locTpoenue | [IpoBenenue 3kcnepuMeHTa:

n300pakeHu,
JINH30U

c(hOpMUPOBAHHBIX

TOHKOH

O Omnpenenenue  (QOKYCHOrO  pacCTOSIHUA U
ONTHYECKOHN CHJIBI cobuparorien JIVH3BL.
JKCNepUMEHTAIbHOE HccIel0BaHHe 3aBUCHMOCTH
CBOICTB UW300paXeHWI B TOHKOW JUH3E OT
paccTOSHUSL MEXIy JMH30M M HCTOYHMKOM CBETa.
IKCNEePUMEHTAIbHOE HMCCIe0BAHUE W3MEHEHMS
ONTUYECKOI CUJIBI IPU CIOKEHUU TOHKUX JIMH3.

Pemenue 3agav BBICOKOTO, OJIMMITHAJJTHOT'O
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YpOBHEH CJIOXHOCTU Ha IMOCTPOEHUE B JIMH3AX U
bopMyIy TOHKO# JIMH3BI

4.2 |Paznoxenue 6enoro 2 Koapduumentsr orpaxkenus, mnoriomenus, [IpoBegenne u  00bsicHEHHMEe  ONBITOB  TI0
CBCTa B CIICKTP MPOIyCKaHUs quef/'l pPa3HOTrO 1BETA BOCHPHUATHIO IBETA MTPEAMETOB IIPHU UX HaOJIIOACHUN
Ha Pa3HbIX BEIECTBAX 4yepe3 [BETOBBIC PHIIBTPHI (IBETHBIE OUKH).
Pentenne kayecTBeHHbIX 32124
4.3 |BonHoBBIE CBOHCTBA 1 Wntepdepeniuss u  nudpakuus 3BYKOBbIX [IpoBeneHne IKCIepuMeHTA:
cBeTa BostH. HTepdepentus u qudpaxius 0 nabmroneHue SIBJICHUI
CBETOBBIX BOJIH nHTephepeHIn 1 Tudpaxin cBeTa
Hroro no pazneny 7
OBLIEE KOJMYECTBO 34

YACOB 110 NTIPOTPAMME
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