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PabGouass mporpamMmma Kypca BHEYPOUHOU AEeATENbHOCTU « [pyaHBIE BOMPOCHI
busuku. 7-9 xmacce» (manee — Ilporpamma) BKITIOUAeT MOSICHUTEIBHYIO 3aITHCKY,
colepkaHre OOyYeHUs, IUIAHUPYEMbIE PpPe3ylabTaThl OCBOEHUS MPOTPAMMBI,

TCMATHYCCKOC IINITAaHUPOBAHHUC.

INOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTHKa Kypca

Pabouast mporpamma Kypca BHEYpPOUYHOUM AesATEIbHOCTH «pymHBIE BOMPOCHI
¢u3ukn» pa3paboTaHa B  COOTBETCTBHMM € TpeOOBaHUSAMH  (heaepasbHOro
roCyJapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00IIEero oOpa3oBaHUS
(®I'OC OOO) u HampaBieHa Ha OpraHU3alUi0 OOY4YEeHHS (PHU3UKE, BBIXOJSIIETO
3a pamku (QenepanbHO pabouelt mporpamMmbl MO0 (U3UKE OCHOBHOTO OOIIETo
obpazoBanus (DPII OOO) 06a30BOro ypoBHS, C Y4E€TOM MCIOJIL30BAHUS BHJIOB
NESATETLHOCTH 00YYaIOIIUXCSl, OTIIMYHBIX OT YPOUHBIX.

[Ipu pazpabotke [IporpaMmbl yYUTHIBAIUCH CIEAYIOMINUE TOKYMEHTHI:

— pacnopsbkernne IpaBurenscTBa Poccniickoit denepartuu ot 19 HosiOps 2024 .
Neo 3333-p «O0 yTBEep)XJICHHH KOMIUIEKCHOTO IIJJaHA MEPOIPHUATHH IO MOBBIIISHUIO
KauecTBa MaTeMaTHYEeCKOTO M ECTECTBEHHO-HAYYHOTO OOpa30BaHUS Ha TEPUOJ
1o 2030 ronay;

— nucbMO MuHucTepceTBa npocsenenuss Poccuiickon denepauu ot S5 U0
2022 1. Ne TB-1290/03 «O wHampaBiACHUM METOJUYCCKUX PEKOMCHIAIINI
[0 OpraHU3allMi BHEYPOYHOM JESITEIIbHOCTH B paMKax pean3aliid OOHOBIIEHHBIX
dbenepabHBIX TOCYapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYATIHLHOTO OOIIETO

¥ OCHOBHOTI'O 00IIIero 00pa3zoBaHusl.

AKTYaJIbLHOCTH Kypca

B ycnoBuAx peanmzanuMu  CTPATETMYECKOW 3aJadyd MO  JIOCTHKEHHIO
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPAHbI Iiepel (U3ndecKuM 00pa3oBaHUEM B YHCIIC
TJIABHBIX TIOCTABJICHBI CJICAYIONMIME IETU: MOATOTOBKA OOYYaIOIIUXCS B MPOIIECCe
oOyueHnus usuke K BIOOpy npodeccuil, CBI3aHHBIX C PA3BUTHEM €CTECTBEHHBIX HAYK
U TEXHOJOTHM; pa3BUTHE TBOPYECKUX W HUCCIEIOBATEIBLCKUX CIIOCOOHOCTEN
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oOyuaromuxcs. BaXHbIM KOJMYECTBEHHBIM TOKa3aTelieM MOBBIIICHUS HHTEpeca
K (¢u3MKe SBISETCS POCT KOJIWYECTBA BBIMYCKHMKOB, BBIOMpAIOMMX (PHU3UKY
Ha rOCYJapCTBEHHOW UTOTOBOW aTTECTALUU.

OcBoenne [IporpaMMbl CrTOCOOCTBYET MOBBIIICHHIO MOTHUBAIUHA O0YYarOIIIHXCS
K U3y4eHHUIO0 (DM3MKH, TTO3BOJIIET UM Ha MPAKTUKE MO3HAKOMUTHCA C (PU3MUECKHUMHU
SBIICHUSIMHU, SKCIEPUMEHTAILHO M3YYUTh (PU3NYECKUE 3aKOHOMEPHOCTH, Pa3BUThH
UMEIOIIHECs] U TMPUOOPECTH HOBBIE MPAKTHUYECKUE YMEHUS U HABBIKM B 00JacTH
MJIAaHUPOBAHMUS, MOJTOTOBKH, MPOBEJICHUS, aHallM3a U MHTEpHpeTaluu (pU3NIecKoro
OKCIIEPUMEHTA, HAYyYHUTHCA TPUMEHSATH TEOPETUYECKUE 3HAHUS I OOBSICHEHUS
buznyecKkux SBICHWA W TPOIECCOB, HE TOJBKO ISl PEUICHHsS PAaCUETHBIX 3ajad
BBICOKOTO M OJIMMITUAJHOTO yYPOBHEH CIIOKHOCTH, HO M B CHUTYyaIHsIX XHU3HEHHOTO
xapaktepa. [IpenycmoTrpennsie [IporpamMmoii BUsbI JeATeIbHOCTH (MHIUBUYJIbHAS
U TpYNIoOBas NPOEKTHas W UCCIENOBATENbCKAsA JESATEIbHOCTh) CIIOCOOCTBYIOT
Pa3BUTHIO TI03HABATEIbHBIX, PETYJSITUBHBIX W KOMMYHUKATHBHBIX YMCHHM
oOyuatomuxcs. IIporpamMmma cOOTBETCTBYeT uIee MNPHUKIAAHON HAMPaBICHHOCTH,
KOTOpasi, B 4HCIe APYTUX HJAEH, MOJIOKEHAa B OCHOBY Kypca (PM3HKH, U3y4aeMOro
Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHuAI.

Kypc MoxeT ObITh BOCTpeOOBaH 00yYarOUIMMUCA, KOTOPbIE UMEIOT MHTEpEC
K W3y4yeHUI0 (U3MKH, TOTOBATCS K YYACTHIO B OJMMIIMAAAX UIKOJBHUKOB
1o (puzuke, MIAHUPYIOT YTIIIyOJIeHHOE U3ydeHne (PU3UKHU Ha YPOBHE CPEIHETO OOIIETo

oOpa3oBaHHUs.

eanb u 3aqa4u Kypca

Peanuzanuss BHEYpOUYHOU JESATEIBHOCTH SIBJISIETCSI HEOTHEMIIEMOW YACTBIO
oOpa3oBaTenpHOTO  TIpoliecca, obecrmeurBass B TOM  YHCIE  BO3MOXKHOCTh
dbopmupoBaHusi 00pa3oBaTEIbHBIX MPOTPAMM PA3JIUYHOTO YPOBHS CJIOKHOCTH
Y HAMNpaBJICHHOCTH C Y4YeTOM O0pa30oBaTeNbHBIX MOTPEOHOCTEH M CIIOCOOHOCTEN
00y4JaroIuxcsi, BKIOYask OJIapEHHBIX JACTEH.

Hear Ilporpammbl  —  oOecneyuTh HUHAWBUIAyaTbHBIE  IMOTPEOHOCTH

oOydarommxcss B U3y4eHUM (U3UKHA, B YCIOBHUSX, KOrjJa Yy4deOHbIM IulaH



o0pa3oBaTeNbHON OpraHu3aluy MpPEeAyCMAaTPUBAECT HM3yYEeHHE YYEOHOro MpeaMeTa
«Dusmuka» ToIbKO Ha 6A30BOM YPOBHE.

[Iporpamma pa3paboTaHa ¢ ydeToM peKOMeHaarui ¢eaepanbHoi padbouei
IPOrpaMMbl BOCIIUTAHUA. B 94aCTHOCTH, OHAa yYHUTHIBAET TICUXOJIOTO-TIEAArOTHUECKHE
0COOCHHOCTH COOTBETCTBYIOIIEH BO3pAacCTHOU KaTeropuu odyyarommxcs. [Iporpamma
CIIOCOOCTBYET JTOCTHKEHHIO JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI 00pa30oBaTEIbHOM
nporpammsl 1o ¢usnke B coorBeTcTBUU ¢ DI'OC OOO 1 COOTBETCTBYET CIIETYIONTUM
OCHOBHBIM HaITpaBJICHUSM BOCITUTAHUS:

1) mMaTproOTHYECKOE BOCIHMTAHUE: IIEHHOCTHOE OTHOIICHHUE K JIOCTHKCHHSIM
POCCHICKUX YUEHBIX-(HU3UKOB;

2) Tp@XJaHCKOE W JYXOBHO-HPABCTBEHHOE  BOCIHMTAaHHE: TOTOBHOCTh
K aKTUBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX H JITHYCCKUX
po0sIeM, CBSA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3UKY;

3) LICHHOCTH HAYYHOT'O MTO3HAHUS: 0OCO3HAHKE IIEHHOCTH (DU3MUYCCKON HAYKH KaK
MOIIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaxKHEHUIIIEH
COCTABJISIFOIICH KYJIbTYphI; OPUEHTAILIUS B JIEATEILHOCTH HA COBPEMEHHYIO CUCTEMY
HAy4YHBIX TMPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS TPHUPOIbL;
pa3BUTHE HAy4YHOM  JIOOO3HATENBHOCTH, HHTEpeca K  HCCIEA0BATENbCKOM
JESTEIIbHOCTH,

4) Tpy1I0BO€ BOCHHMTAHHUE: UHTEPEC K MPAKTHUESCKOMY HM3YUYCHHIO MPOQECCHIA,
CBSI3aHHBIX C (PU3HKOI;

5) sKoJIOTMYECKOe BOCIUTAHUE: OPHEHTAIlMsA Ha MPUMCHEHHE (U3HUSCKUX
3HAHMM JIJIS1 pellIeHus 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpebl.

N3ydenue kypca HanpapieHO Ha GOPMUPOBAHUE y OOYyUAIOITUXCSI:

— cHCTeMbl (U3MYECKUX 3HAHUH KaK CHCTEeMOOOpasylomero KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, KaK OCHOBBI ISl TTOHUMaHHS (HU3UIECKOU
CTOPOHBI SIBIICHUN OKPY>KAIOIIETO MUPA;

— WHTEpeca Ha TNPOJOJDKEHHME OOyueHMsI Ha YypOBHE CpeaHero oOIIero
oOpa3oBaHUs.

B pamkax pereHust o0cHOBHBIX 3a/1a4 [I[porpaMMBbl TOJKHO OBITH 0OECTIEUEHO:



— npuoOuieHre  oOydarolmuxcss K  CaMOCTOSITEIbHOM — IO3HABaTEJIbHOU
Y UCCIIEI0BATEIbCKOM NESITENbHOCTH, K HAYYHBIM METOJAM ITO3HAHUS;

— (QopmupoBaHue y 0Oy4YaroIIMXCSi MOTMBAallUM M pa3BUTUE CIIOCOOHOCTEN
K U3YUYECHUIO (PU3UKH;

— (QopmupoBaHue y 00yJarommxcsi yMEHUH OOBSCHATH M OLIEHUBATH SBJICHHUS
OKPY>KaIOILIEr0 MUPA, UCIOJIb3YS 3HAHUSI U OTIBIT, [IOJyYE€HHBIE TIPU U3yUEHUH (PU3HKHY,
OPUMEHATh WX TPU PEUICHUH MpoOJeM B TOBCEIHEBHOW KH3HU M TPYIOBOM
NEATEIbHOCTH;

— OCO3HaHUE OOYyYaIOUMMHUCS LEHHOCTH (U3NYECKUX 3HAHUN B KU3HU
YEJI0BEKa, IMOBBIIICHWE YPOBHS JKOJIOTHYECKOW KYJIbTYpPbl, HENPHUATHE ICHUCTBHM,
MIPUHOCAIIUX BPE OKPYKAIOIIEH CPEIE U 3T0POBBIO JIFOJICH;

— IpUOOpeTeHre  OOYYaloIMMHUCS  ONbITA  CaMOIO3HAaHUA,  KIFOUEBBIX

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

Mecto Kypca B 06pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO nns o0s3aTenbHOrO OOYYEHHUS YTBEpXKACHBI JBa YPOBHS
OCBOCHMsI paboymx mporpamMMm Mo (Quiuke: 0a30BbIM U YIIIyOJCHHBIA, HayWHas
c 7 wmacca. Conepkanue mporpamMmbel 1o ¢usuke (yrayOJieHHbI ypOBEHbD)
HAnpaBlICHO HA  YJOBJIETBOPEHHE TIOBBIIICHHBIX  3alpPOCOB  OOYYaAIOIIUXCA,
CTpeMsIIIMXCS K 0oJiee TIIyOOKOMY OCBOSHHIO MPEAMETHBIX pe3ynbTaTtoB. [IporpamMmma
Kypca BHEYPOUHOW JesATenbHOCTH «TpymHbie BOMpOCH (M3HKW» HampaBieHA
Ha paclIupeHne 3HaHUN 00ydJarouxcs no Gu3uKe sl KIaccoB ¢ 6a30BbIM YPOBHEM
oOy4eHus pu3MKe.

TemaTtnueckoe MIaHUPOBAaHKE B MMPOTPAMME Kypca BHEYPOUHOH JESITETHHOCTH
«TpymHbie BOPOCH (PU3UKM» COCTABICHO TaK, YTO PACIPEICICHNE COIePIKaTeIbHBIX
pa3zesioB B HEM CUMHXPOHU3UPOBAHO C 0053aTeIbHON MPOrpaMMoi 6a30BOr0 YpOBHS.
Peanuzanus coneprkanus npenyaraetcs B popmMax v BUJaX NEATeIbHOCTH, OTIUIHBIX
oT ypouHbIX. CleIyeT OTMETHUTh, YTO JAaHHBIH KypC BBICTPAMBACTCS HE TOJIBKO
Ha pacuupeHuu (GU3MUECKOTo CoAep:KaHus 0a30BOTO YPOBHS, HO U Ha MOBBIIICHUH

YPOBHSI CJIOKHOCTH 3aJ1a4, IPeAJIaraeMbIX JJIsl pEeIICHHUS.



Pabouast mporpamma Kypca BHEYpOYHOU AesiTenbHOCTU «TpynHble BOMPOCHI
dbuszukm» mnpeaHazHaueHa AN peanuzanuu B 7-9 kimaccax. DopMbl IeSTEIBHOCTH
oOydJaronmxcs MpeayCMaTPpUBAIOT aKTUBHOCTh M CaMOCTOSITENIBHOCTb, COYETAIOT
WHUBUYAIbHYI0O M TPYNNOBYIO (OpMBI pabOThI, OTIUYAIOTCS OT YPOUYHBIX Ooliee
HIUPOKUM UCITIOJIb30BaHUEM IIKOJIBHOTO (u3HYECKOro DKCIIEPUMEHTA,
HCCIIEIOBATENILCKOM Y MPOEKTHOM JIEATENIbHOCTH, PEIEHHNEM HECTaHIapPTHBIX 3a7a4 U JIp.
CTpyKTypHUpOBaHUE TEMATHYECKOTO IUIaHHpoBaHus B IIporpamme cOOTBETCTBYET
MOPSAIKY U3YUCHUS Pa3/AeTIOB U TeM (PU3UKH 0a30BOT0 YPOBHSI B OCHOBHOM IIKOJIE, TEM
caMbIM O0ECIEUMBAETCS MPEEMCTBEHHOCTh YPOUHOW M BHEYPOUHOH JESATEIbHOCTH
¥ BO3MOXHOCTbh OCBOEHHS ITPOrpaMMBbl B IPYIIIAaX NEPEMEHHOTO COCTaBA.

Peamuzanms IIporpammel mpenrnonaraeT Co4eTaHUE pPa3jIU4HBIX BHJIOB
JesATeabHOCTH oOyyJaromuxcs. JJis rpynmnoBoi padoThl MPeAyCMOTPEHBI: TUCKYCCHH;
paboTa HaJ IpoeKTaMu (BbIOOP TEMBI MPOEKTa, IUIAHUPOBaHUE PaboT, pacpeiesieHrue
poJiel, B3aUMOOLICHKAa NPU BBIIOJHEHUU TPYHIOBBIX MPOEKTOB); MOHTaX
HKCIIEPUMEHTAJIbHBIX ~ YCTAHOBOK;  MpOBEJEHUE  (PU3MYECKUX  H3MEPEHHI
1OJlT PYKOBOACTBOM YYMTENS; OOCYXJeHue (U3MUECKUX SIBJICHUM M IPOIECCOB;
000CHOBaHME MOJIeJIel TTPU PELICHUH pacyeTHBIX 3a7a4d. B nHIuBUAyanbHOM paboTte
IporpaMMoi  MpeayCMOTpeHbl: 00pabOTKa W  HMHTEpHpeTauus pe3ysbTaToB
buznyecKux M3MEpPEeHU; MOCTPOEHHE YCTHOTO WJIM TNMHUCbMEHHOTO OOOCHOBAaHUS
IpU pEUICHUH KAaYeCTBEHHBIX 3a]lay, 3alUCh CUCTEMbl YpPaBHEHUN M BBIIIOJHEHHE
MaTeMaTUYeCKUX pacyeToB NPU PEIICHWH 337ad; IOWCK, HWHTEpIpeTanus,
npeoOpa3oBaHue U NMPUMEHEHHE MH(POPMAILMN €CTECTBEHHO-HAYYHOTO COJEp>KaHUsI.
Takue BUBI 1€ATEIbHOCTH TOMOTAIOT Pa3BUBaTh Y 00yYarOIINXCsl, C OJTHOM CTOPOHBI,
HaBbIKM BOCHPUATUS HOBOW HH(OpMAalMU MPH Pa3IUYHBIX ClOco0ax ee MojaayH,
a C Ipyrod — akKTMBHOCTb, CAMOCTOSITEJIbHOCTh M TBOpPYECKOE Hayano. Peanmnzanus
[TporpaMMebI crOCOOCTBYET HE TOJIBKO PACIIMPEHUIO 3HAHUN U YMEHHI 00yJaromuxcst
B o0Osiact (pu3uKH (UYTO OPUEHTHPYET HA BHIOOP TEXHOJOTHUYECKOTO (MHKEHEPHOTO)
npoduiis B CpeaHEd IIKOJIE), HO W Pa3BUTHUIO Yy HUX YHUBEPCAIbHBIX Y4EOHBIX

JNEHCTBUIA.



IIporpamma kypca paccuutaHa Ha 102 yaca B TeueHHE TpeX JET OOydUeHHs
B 7-9 Kiaccax npu MPOBEICHUM 3aHATHW OAWH pa3 B HENEIIO MO | akaaeMU4eCKOMy
yacy Kaxjaoe. B 3aBUCMMOCTH OT KOHKPETHBIX YCIOBUHN peaau3ali OCHOBHOM
o0pa3oBaTeNbHOM MporpaMMbl M KOJMYECTBA OOYYaIOIIUXCA  JOIMYCKAETCS
dbopMupoBaHUe YUEOHBIX TPYMIT U3 00YUAIOUTUXCS Pa3HBIX KJIACCOB B MpE/esiax OHON
napayiend. [IporpaMMa MOXKET peaqu30BbIBATHCS 00PAa30BATENbHONW OpraHu3aIuei
CaMOCTOATENIBHO JINOO HA OCHOBE B3aMMOJEHCTBHUS C JOPYTMMHU OpraHU3alHsIMH,
OCYUIECTBJISIOIIMMHU 00pa30BATENBHYIO AEATEIBHOCTD.
[Tpu peanuzauuu [Iporpammsl 3a1aya yuurTesiast COCTOUT B TOM, YTOOBI CO3aTh
JUTsl 00y4aroIMXCcsd HEOOXOAUMBIE YCIOBHS Il IPUOOPETEHUS U pa3BUTUSL YMEHUH,
CBSI3aHHBIX C IPOBEJCHUEM SKCIIEPUMEHTOB. {7151 pemenust 3Toil 3aga4un HeoOX0UMO
HaJIM4yue B KaOuWHeTe (QPU3MKU CTAHIAPTHOrO OOOpYHOBAHMS, KOMILIEKTYIOIIHUX
U PacxXoJHbBIX MaTepUaNOB, TPEOYIOLIUXCS AJI IPOBEACHUS SKcIiepuMenTa. [lepeueHn
npeiaraeMelx padoTr cGOpMUPOBAH TakuM oOOpa3oM, 4YTO TMOJArOTOBKAa K HX
IIPOBEJICHUIO HE JIOJKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYAHEHHUI — BCE HEOOXOUMOE
i peanuzauuu [Iporpammel, Kak npaBuio, JM00 HAXOIUTCS B KaOUHETE (DU3HKH,
7100 TOCTYITHO B MTOBCEIHEBHOM OBITOBOM OOUXO/IE.
Bropas 3agada yunrens no peanuzanuu [I[porpaMMel cBsizZaHa ¢ BO3MOKHOCTBIO
MoucKa, OOpabOTKM W TpeacTaBieHHUs WHOOpPMAIMM HAYYHOTO COJCpPIKAHUS
IpU OpraHu3alydy TPYINIOBOM MPOEKTHOM M HUCCIENOBATEIbCKON NEATEIbHOCTH.
JUIsl yCHEMHON peanu3alyy CUEHApUEB MPOEKTOB PEKOMEHAYETCS MCIOJIb30BaTh
[EepCOHAJbHBIE KOMIBIOTEPhl C YCTAHOBJIEHHBIMH O(HUCHBIMH  MPOTrpaMMaMu
¥ TOCTYTNIOM K ceTu IHTepHeT (Kak MUHIMYM OJIMH KOMIBIOTEP AJIs KX IO TPYTIIbI).
[Io ycMmoTpeHUto y4uTeNnsi HEKOTOpbIE 3aHSATHS MOTYT OBITb HCKIIOYEHBI
WK 3aMeHeHbI. J{J1s MOBBIIIEHUS! HHTEpeca K MPAKTUYECKOMY M3YUYeHHIO TIpodeccuid,
CBSA3aHHBIX C (U3MKOM, peKoMeHIyeTcss BHecTu B Ilporpammy pervoHanbHBINA
KOMITOHEHT: SKCKYpCHUM Ha MECTHBbIE NPEINpPUSTUS, B PETHMOHAIbHBIE MY3€H, BY3bI

N KOJUICOXHU TEXHUUYECKOM HAIIPaBJICHHOCTH.



COJEPKAHUE OBYYEHMUAA

7 KIIACC

Pa3znen 1. ®u3uka u ee posib B NO3HAHNH OKPY:KaI0LIero Mupa

®u3nka — OCHOBA Pa3BUTUA TEXHUKU U TeXHONOrui. dusmveckue BEIMUMHBI
u ux uzMepenue. Kinaccudukanus uzmepurenbHbix mpuoopos. [lorpenHocTs npsiMoro
u3MepeHus. VHTepBanpHOE MNpeNCTaBlIeHUE NorpemHoct usmepenus. I[lonarue
O MOTrPEIIHOCTH KOCBEHHOT0 M3MepeHusi. MeTol rpaHuIl JJis OUEHKH MOTPEIIHOCTH
KOCBEHHOI'O U3MEPEHHUS.

IIposedenue sxcnepumenma:

N3Mmepenue temnepaTypbl IpU HOMOIIHN KUJIKOCTHOTO TEPMOMETPA U TaTUHKA
TEMIIEpaTyphI.

N3mepenne o0bemMa TBEpPAOrO Tela C TMOMOIIBIO MEH3YpKH, 3alKCh
NOTPENIHOCTH U3MEPEHHS.

N3mepenus pasmepoB Majibix 00BEKTOB C yKa3aHUEM MOTPEIIHOCTH KOCBEHHOTO
U3MEpEHUS.

prnn06bl€ npoexkmol 110 UICTOPUHU PA3BUTHUA KOCMOHABTHUKH.

Pa3nen 2. [lepBoHayasibHble CBeeHUS O CTPOEHHH BellecTBa

bpoyHoBCckoe naBWKEeHHME. ArperarHble COCTOsIHUS —BemiectBa. [lonstue
0 KPUCTAJUTMYECKUX U aMOP(PHBIX TBEPABIX Tes1ax. AHU30TPOIUS CBOKCTB.

IIposedenue sKcnepumenma: ONBITBI 1O HAOMIOAEHUIO OPOYHOBCKOIO
JIBOKEHUS U qudy3uu.

IIpaxmuueckas paboma mo noctpoeHuto Kpucraumaeckoit pemerku NaCl

U APYTHUX BELIECTB U OOBSICHEHUIO aHU30TPOIUH CBOWCTB.

Pasznen 3. /IBu:keHue 1 B3aUMO/IeiicTBHE TeJl

Cpennsisi ckopocTh. Pa3Hble CcIOCOOBI ONMCaHUS JBMOKCHUS (TaOJIUIHBIN,
rpaduueckuit). I'paduku 3aBucHMMOCTEl BEIUYMH, OMMCHIBAIOUIMX PaBHOMEPHOE
npkenne. Cmecu u cruaBbl. [loBepxHOCTHas uW JHMHEHHas IMIOTHOCTh. Cuna

yrpyroctu. Cuia TpeHHs CKOJIbXEeHUs. PaBHOAEHCTBY OIS CHJL.
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IIposedenue sxcnepumenma:

N3mepenue cpeaHeld CKOPOCTH  (ABMXKEHHE  MOJEIM  AJIEKTPUYECKOTO
aBTOMOOWJIS, CKOJIbKEHUE OpyCKa 110 HAKJIIOHHOW IJIOCKOCTH U p.).

HccnenoBaHue 3aBUCUMOCTH CpeIHEH CKOpPOCTH OpycCKa MpU €ro ABUKEHUU
BHU3 10 HAKJIOHHOW IUIOCKOCTH OT YIJIa HAKJIOHA IJIOCKOCTH.

W3mepeHne JKECTKOCTH OJHOM TMPYKUHBI U IKECTKOCTH [JBYX IPYXKUH,
COEMHEHHBIX MEXAY COOO0M MOCIIEN0BATEILHO WU ITAPAJIENBHO.

HccnenoBaHue pacTsHyKeHUs NMPYKUHBI OT MAacChl IOIBEILINBAEMBIX IPY30B.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO
JABJICHUS U HE3aBUCUMOCTH OT IUIOUIAIM IOBEPXHOCTH CKOJIbKEHUS.

[IpencraBieHue pe3yabTaTOB UCCIEAOBAHUN B BHJIE TPAPUKOB C YKa3aHHEM

MOTPEIIHOCTEN NMPAMBIX U3MEPEHU.

Pa3neu 4. JlaBjieHue TBepPAbIX TeJl, }KHAKOCTeN U ra3oB

JlaBnenue TBepAbIX Tel. [ UapocTaTHUECKOe JaBIEHWE B  KUIKOCTH.
ATtmocdepHoe naBienue. BolTankuparonias cuia.

IIposedenue sxcnepumenma:

HccnenoBanne 3aBHCUMOCTH JaBJICHHS, OKa3bIBAEMOTO YEJIOBEKOM Ha TOJI,
B 3aBUCUMOCTH OT IUIONIA1 OTIOpHI (OOCHKOM, Ha KaOJyKax u T. I1.).

HccnenoBanue 3aBUCUMOCTH THIPOCTATUYECKOTO JIaBJICHUS B KUAKOCTU
oT riayOuHsl (¢ momMotibio U-00pa3HOro MaHOMETpa U JaTUUKA).

Habnronenue nposiBiieHust atMochepHOTO JIaBJICHUS.

UccnenoBanue  3aBUCMMOCTH ~ aTMOC(EPHOTO  JABJICHHWIO  OT  BBICOTHI
OTHOCHTEIFHO MOBEPXHOCTU 3eMITH.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 0O0beMa MOTPY>KEHHOMN
B KHUKOCTb YaCTH TeJa.

HHousuoyanvrwvle npoexmol.

Kaxk Br1OpaTh 00yBb 17151 3/10POBbsI?

HCTOpI/IH BO3QYyXOINIaBaHUA 1 IPUMCHCHHUC COBPCMCHHBIX a3POCTATOB.
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N3yuenne npuHnmma paboTel Oatuckados, Oatuchep U 0ocoOEHHOCTEH

CTPOCHUA I‘JIY6OKOBOI[HI)IX KNBOTHBIX.

Pa3znen 5. Pabora u MOIIIHOCTB. JHEprus

ITomucnact. IIpocTeie MEXaHU3MBI B IPUPOJIE U TEXHUKE. 3aKOH COXPAaHCHHUS
MEXaHWYECKON JHEPTUH.

IIposedenue sxcnepumenma. IPOBEPKA yCIOBYsI pABHOBECHS pblYara.

Pewenue IKCNepUMEeHmalbHblX 3a0ay Ha COCAMHCHMU A OJIOKOB.

8 KIIACC

Pa3nen 6. TensioBble siBJIeHUsT

AmnotponHeie  MoauduKaiuu  yriepoja. I[loBepXHOCTHOE — HaTsSKEHHE,
CMadyMBaHue, KanmuuisipHble siBlieHus. KoadpuimeHT mnoBepXxHOCTHOTO HATSXKEHHUS.

TennooOmeH u TeroBoe paBHoBecHe. 3akoH HetoToHa—PruxMana. YpaBHeHue
TEIJI0BOro OanaHca.

N3menenue BHyTpeHHEN 3Hepruu npu ¢a3zoBbix nepexopax. ['paduyeckoe
MpeCTaBJICHUE MPOIIECCOB HArPEeBaHUs1/OXJIaXKICHUS BEIIIECTRA.

TerutoBele ABUTaTeNM M 3alUTa OKPYKAOLIEW cpelbl. TerioBble MOTEPU
B TEIUIOCETSIX.

IIposedenue sxcnepumenma:

BripamnuBanue kpucTamioB HOBAPEHHOM COJIM WJIM MEAHOTO KYIOpOCa.

OnbIThl, JAEMOHCTPUPYIOUIME TOBEPXHOCTHOE HATSHDKEHUE, KalWUISIPHBIE
SIBJICHHUS U SIBJICHUSI CMAuYUBaHUS.

Uccnenosanue nporecca Teraoo0OMeHa Mpy CMEIIMBAaHUU XOJIOIHON U TOpsTUeit
BOJIBI.

Uccnenosanue GpazoBbIX MEPEexo0/I0B.

I pynnosvie npoexmul 110 TEMaM:

[Iporno3upoBaHue 3KOJOTHYECKUX MOCIEICTBUN MCIIOJIb30BAHUSA JBUTATEIIECH
BHYTPEHHETO CTOPaHUSI.

[Iporno3upoBanue 3KOJOTMYECKUX MOCIECACTBUI HCIOIB30BAHUS TEIJIOBBIX

Y TUJPOAJIEKTPOCTAHIUN.

12



Pa3znes 7. DiiekTpruecKue M MATHUTHBIE SIBJIEHUSI

Onektpuzanus Ten. 3akoH Kymona. Onekrtpuueckoe mnone. IC B menu
MOCTOSTHHOTO TOKa. 3akoH Oma Ui TOJHOW Ienu. OJEKTPpUYeCKue Ienu
Y TIOTPEOUTENH dIECKTPUICCKON YJHEPTUH B OBITY.

JleficTBME MarHUTHOTO TIOJS Ha MPOBOJHUK C TokoMm. Cuia Awmrepa
u ompeneneHre ee HanpasieHus. Cuna JlopeHiia u onpeneneHue ee HalpaBlICHHUS.
YckopuTenu 3apsyKEHHBIX YaCTHLL.

DnekTporeneparop. CrnocoObl MOTYyUECHHS SJIEKTPUUECKON SHEPTHH.

lIposedenue sxcnepumenma:

OnexTpu3anusi W OOBSICHEHHE  JJIEKTpHU3allMd  Tel, B3aUMOJICHCTBUE
3apsHKEHHBIX TEJl.

[IpoBepka mpaBWiia CIOKEHUS HAINPSHKEHUN TMpU  TOCIET0BATEIHLHOM
COCIMHCHUH JBYX PE3UCTOPOB, MpaBWja JUIsl CHJIBI TOKa MPH IMapauieTLHOM
COEIMHEHUH PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO COMPOTUBJICHUS UICTOYHHKA TOKA.

[IpoBepka BbIMoNHEHU 3aKkoHAa OMa 151 TOTHOM TETIH.

Onpenenenue KII1 HarpeBaTens.

UccnenoBanue neicTBUS MarHUTHOTO TOJIST HA IPOBOJTHUK C TOKOM.

HHnousuodyanvrvle npoexmol Ha MpUMEHEHUE CUibl Amriepa u cuibl JlopeHna
B TEXHUYECKUX YCTPOUCTBAX.

I'pynnosvle npoexmpi O TEMaM:

DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HCTOYHUKAX IHEPTUH.

DKOJIOTMYECKHUE MPOOJIEMbl YHEPTETUKH.

TonauBHBIC 3JIEMEHTHI U 3J'I€KTpOMO6I/IJ'H/I.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUSA

I'paduueckass wHTEpHpeTanyss YCKOPEHHUS, CKOPOCTH, NPOWUIEHHOTO TYyTH
Y MIepEMELICHUS ISl IPSAMOJIMHEMHOTO PABHOYCKOPEHHOTO ABUKEHUS.

JlnvHaMyKa ¥ KMHEMATHKA TeJla, JBHXKYIIETrOCs BBEPX M BHHU3 MO HAKJIOHHOU
miockocTu. JlnHaMuKa U KHHEMATHKa Tejia, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.
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JIBrkeHue 1o OKpyKHOCTU. [IoHATHE O TAHT€HIIMAIIBHOM yCKOPEHUHU.

3akoH bepnyium. [logbemHas cua Kpbljia camoJieTa.

Yopyrue u Heynpyrue CTOJKHOBEHHs. 3aKOH COXPAaHEHHs HMMITYJIbCa. 3aKOH
COXpaHEHusi MexaHumdeckol »sHepruu. KoHcepBatuBHble cuibl. OOOCHOBaHUE
IIPUMEHUMOCTH 3aKOHOB COXPAaHEHMS.

IIposedenue sxcnepumenma:

OmnpeneneHne  yCKOpPEeHMs Telna INPH  PABHOYCKOPEHHOM  JIB)KCHUM
10 HAKJIOHHOM IIJIOCKOCTH.

Hccnenopanue 3aBUCUMOCTH IIyTM OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

HccnenoBanue qBUKEHUS Tesa, OPOIIEHHOTO MO yTIIOM K TOPU30HTY.

N3mepenue nepruoaa U 4acToThl OOpaIIeHHs Tella IO OKPYKHOCTH.

OnbITHI, IEMOHCTPUPYIOIIKE ACHCTBUE 3aKOHA bepHyIu, 1 UX 00bSICHEHHE.

N3MepeHne KHHETUYECKOM YHEPTUH TEJIA 110 JJIMHE TOPMO3HOTO Iy TH.

I pynnosvle npoexkmui 110 TEMaM:

Hcropust pa3BUTHSI OTEUECTBEHHON IPaXKTAHCKOM aBHALIMH.

Cyna Ha OABOJHBIX KPBUIBSX.

AHTHKPBUIO HA CKOPOCTHBIX aBTOMOOMJISIX.

Pa3nes 9. Mexannuyeckne Koyie0aHUsI U BOJIHBI

CeiicmMuueckue BOJHBI. 3BYK, HH(QPa3BYK U yJIbTPa3BYK.

lIposeoenue uccnedosarnuii.

AHanu3 JaHHBIX O PEruCTpPalUU 3eMJIETPSICEHHI M B3PHIBOB C MOMOIIbIO
CEHCMHMYECKUX BOJIH.

DKCNepUMEHTAIBHOE ONPEAEICHUE TPAHULl YaCTOThI CIBIIIUMBIX 3BYKOBBIX
Kosie0aHui.

I pynnogvie npoexmul IO TEMAM:

Hcrnonbs3oBaHue 3ByKa (WM yJIbTPa3ByKa) B TEXHUKE (3XO0JIOKALINS, YIBTPA3BYK
B MEJUILIMHE U JIp.).

3BYKH B IIPUPOJIE.
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Pa3nen 10. DnekTpoMarHuTHOE MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI
[Tonydenue 3E€KTPOMArHUTHBIX BOJIH PA3HBIX YaCTOT.

I'pynnoswle npoekmsi 10 TEMaM

[IposiBieHMs 3JIEKTPOMArHUTHOTO U3ITy4YEHUSI B IPUPO/IE.

HpI/IMeHeHI/Ie QJICKTPOMArHuTHOI'O N3JIYUCHHA B TCXHUKC.

Pa3znen 11. CBeroBbIe AABJICHUS

®dopmyna ToHKOM JHH3BL I[locTpoeHne wu300pakeHH, CHOPMHUPOBAHHBIX
ToHKON nuH30M. KoadduimeHnTsl oTpakeHus, MOIJIONIEHUS, MPOIMYCKAaHUS JIydeu
pPa3HOro LIBETa Ha pa3HbIX BenlecTBax. MuTepdepenius u qudpakiys 38yKOBBIX BOJIH.
WNuTtepdpepenius u nuPpaknusi CBETOBBIX BOJH.

IIposedenue sxcnepumenma:

Onpenenenne (OKYCHOTO pPacCTOSHUS W ONTHUYECKOM CHJIbI coOuparomieit
JIMH3BI.

UccnenoBanne 3aBUCUMOCTH CBOMCTB HW300paKEHHM B TOHKOW JIMH3E
B 3aBUCHMOCTH OT PACCTOSHUS MEXIY JIMH30M U ICTOYHUKOM CBETA.

N3MeHeHnst onTHYECKON CUJIbI IIPU CIIOKEHUU TOHKUX JIMH3.

OmnbITHl IO BOCHPUSITHIO I1[BETa MPEAMETOB TPH HX HAOIIOACHUU Yepes
LBETOBbIE (PUIIBTPHI (LIBETHBIE OUKH).

Hab6nronenue sapiennii uHTephepeHIINT U AUPPAKITIH.
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MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTU «TPYJAHBIE BOITPOCBHI ®U3UKWN)

Peanmm3anust mporpaMMsl Kypca BHEYPOUYHOM IEATENBHOCTH « TpyIHBIE BOIPOCHI
¢u3uK» HampapiieHa Ha o0ecnedyeHHe AOCTHXKEHHS OOyYaroIMMUCS JIMYHOCTHBIX,

MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI B uacTu:

1) nampuomuuecxkoco 6ocnumanus: MEHHOCTHOE OTHOIICHUE K JOCTIKEHUSIM
POCCHICKUX YUEHBIX-(HU3UKOB;

2) epaxcoanckoeo u - OYXOBHO-HPABCMBEHHO20 — BOCHUMAHUSL. TOTOBHOCTD
K aKTUBHOMY VYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX M DTHUYECKHUX
po0sieM, CBS3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3UKY;

3) yennocmu nHayuno2o no3nanus: 0OCO3HAHUE IEHHOCTH (DPU3MUYCCKON HAYKH KaK
MOIIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaxKHEHIIIEH
COCTABJISIIONICH KYJBTYpbl; pa3BUTHUE HAYYHOW JHO0O3HATENBHOCTH, HHTEpeca
K UCCIIEIOBATEIbCKOM IeATEeIbHOCTH;

4) popmuposanusi Kyiomypsl 300p06bsi U IMOUUOHATLHO2O ONACONOLYYUUSL:
OCO3HaHME IIEHHOCTH 0€30macHOro o0pa3a KM3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MHUpE, BOXXHOCTU MpaBUI OE30MaCHOrO TOBEACHUS Ha TPAHCIIOPTE, Ha JOporax,
C DJIEKTPUYECKHUM M TEIIJIOBBIM 00OPYIOBAHHEM B JIOMAITHUX YCIOBHSIX;

5) mpyoosoco éocnumanusi: akTHBHOE y4acCTHE B PEIICHUN MMPAKTHYSCKUX 3a/1a4
TEXHOJIOTMYECKOW W COIMAIIbHON HAINpaBJICHHOCTH, TPEOYIONMX B TOM YHCIIC
1 PU3MYECKUX 3HAHUI; HHTEPEC K MPAKTUIECKOMY U3YUEHUIO TPO(eccHii, CBsI3aHHbBIX
¢ (pU3HKOI;

6) sxonocunecko2o eocnumawnus: OPUCHTAIMS HA TPUMEHCHHE (PU3UYCCKUX
3HaHMM Ui pelIeHWS 3ajJad B 00JIACTH OKPY)KArOIICH Cpenbl, TUTAaHUPOBAHUS
MOCTYIIKOB M OIEHKH MX BO3MOYKHBIX MOCJIEICTBUM ISl OKPYKAIOIIEH CPEJIbl;

7) adanmayuu K UBMEHSIOWUMCSL YCI0BUSM COYUANHOU U NPUPOOHOU CPeObl:

HOTpC6HOCTB BO B38.HMO}1€ﬁCTBPIPI IIpHU BLBIITOJIHCHHUHA I/ICCJ'IGJIOBaHI/Iﬁ U IIPOCKTOB
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¢u3nueckoil HaNpaBIEHHOCTH, OTKPHITOCTb OMBITY U 3HAHHUSM JPYTHX; OCO3HAHHE
neUIMTOB COOCTBEHHBIX 3HAHMW UM KOMIIETEHTHOCTeH B oOjactu (pu3MKy;
IUIAHUPOBAHHE CBOETO pa3BUTHS B NPUOOPETEHHH HOBBIX (PH3UUECKUX 3HAHUU;
CTpEMJICHHE AaHaJM3UpPOBaThb M BBIABIATH B3aUMOCBS3HM TPHUPOJIBI, 0OIIeCTBA

U DKOHOMHUKH, B TOM 4YHUCJIC C UCIIOJIb30BAHHUECM (bI/IBI/I‘IeCKI/IX 3HAHUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

Io3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

ba3zosvie nocuueckue deticmeusi:

— BBIABJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIC TPU3HAKU  SBJICHUU
U TIPOIIECCOB;

— BBISBISATH 3aKOHOMEPHOCTU M MPOTUBOPEUMSI B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOJCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

— BBISBISITh TNPUYUHHO-CIICJCTBEHHBIE CBS3U MPU U3YYECHUU (PU3NUYECKHUX
ABJICHUA U TMPOLECCOB, JIeJlaTh BBIBOABI C HCHOJIB30BAHUEM JEAYKTHUBHBIX
Y MHYKTUBHBIX YMO3AKIIOUECHHH, BBIIBUTATh TUIIOTE3bI O B3AMMOCBS3AX (PU3UYECKUX
BEJINYMH;

— CaMOCTOSTEJIbHO BBIOUpATh CMOCOO penieHus yuyeOHol (u3nyeckon 3a1adu
(CpaBHEHHME HECKOJIbKMX BapUaHTOB pEIICHMS, BBHIOOP Haubojee MOIXOAIIETO

C YUYETOM CAMOCTOSITEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

basoesvie uccnieoosamenvckue oeticmeus:

— MCIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATEIBCKUA HHCTPYMEHT ITO3HAHMS;
MPOBOJAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIIaHY OIBIT, HECIOKHBIN
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECCKOTO SBICHUS,

— OIICHMBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTHh HH(POPMAIIHIO, IIOTYUYECHHYIO
B X0JI¢ MCCJICIOBaHUS WU DKCIICPHUMEHTA;

— CaMOCTOATENHEHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJbTaTaM
MIPOBEICHHOT'O HAOIIOJCHUS, OTBITA, HCCIICIOBAHUS;

— IIPOTHO3UPOBATH BO3MOXKHOE JIajIbHEHIIIee pa3BUTHE (PU3HMUECCKUX IIPOIIECCOB,
a TAK)KE BBIJIBUTATH ITPEATIONIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.
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Paboma ¢ ungpopmayueii:

— NPUMEHATH PA3JIMYHBIE METOJbI, WHCTPYMEHTBHI M 3alpOChl TPU TIOWCKE
U oTOOpe WMHGpOpPMAIMK WM JaHHBIX W3 HCTOYHHUKOB C YYETOM IPEIIOKCHHOM
yueOHO# 3a/1a4M U 3a/IaHHBIX KPUTCPHUECB;

— BBIOMpPATh, AaHAIM3HPOBATh, CHCTEMATH3MPOBATH M HWHTCPIIPETHPOBATH
WH(GOPMAITHIO PA3IMYHBIX BUAOB U (hOPM IIPEICTABICHHSI,

— OIICHUBATh HAJC)KHOCTh HWH(MOPMAIMU [0 KPUTEPHSIM, TMPEUIOKCHHBIM
YYUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO;

— CaMOCTOSTETbHO  BHIOMpaTh  ONTHMAIBHYIO  (QOpMYy  TIpeaCTaBICHHUS
uHPOpMAIlMM W WUTIOCTPUPOBATH peIIacMbie 3aJadyd  HECIOXKHBIMH CXCMaMH,

JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

Oobwenue:

— BBIpaKATh CBOIO TOYKY 3PEHUS B YCTHBIX U ITMCHbMEHHBIX TEKCTAX;

— B XoJle OOCyXJeHHs ydyeOHOTO MaTepualia, Pe3yJIbTaToB JIaOOpPaTOPHBIX
paboOT W TPOCKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMbI
W BBICKa3blBaTh WJICH, HAIICJIEHHbIE Ha pEIICHHe 3aJa4yd U TOJAJEp KaHHe
OJ1aroKesIaTeILHOCTH OOIIEHHUS

— COTIOCTaBIISATH CBOM CYXKIEHUS C CYKICHUSIMH JAPYTUX YIACTHUKOB JTUAJIOTa,
oOHapy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;

— TyOJUYHO MPEACTABIATH PE3yJIbTAThl BRITIOJHEHHOTO OMBITA, UCCIEIOBAHUS,

IPOEKTA.

PerynsiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Camoopzanuzayus:

— BBISBJIATH NPOOJIEMBI 1JIs1 PEILICHUS B Y)KU3HEHHBIX U YUYEOHBIX CUTYyaIHIX;

— OpPUEHTUPOBATHCS B  PA3IMYHBIX  MOAXOJAX  MPUHATUS  pELICHUM

(MHAMBUIyaJIbHOE PEIICHUE, IPUHATHE PEUICHUN B TPYyNIIE);
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— CaMOCTOSATCIbHO COCTAaBJIAATL aJITrOpUTM PCIICHUA (1)I/IBI/IH€CKOI\;I 3aJauu
WK IIIaH HCCICAOBAHHA C Y4UYCTOM HMMCHOIIUXCA PCCYPCOB H COOCTBEHHBIX
BOBMOX(HOCTGﬁ, APryMCHTHPOBATL IIPCJIAraCMbIC BAPHUAHTBI pemeHm”I;

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

Camoxoumponv, IMOYUOHATLHBIU UHMENNEKN:

— J1aBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MIpeJiarath IJiaH €€ U3MECHECHMUS;

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

— OOBSICHATH  TPUYUHBI  JIOCTWOKEHHMS  (HEIOCTHMIKEHMS)  Pe3yJIbTaToB
NeSTeILHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HAXOIUTh IIO3UTUBHOE
B MIPOM3OLIEAIIEN CUTYALNH;

— BHOCHUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
U3MEHUBIINXCS CUTYaIlUH, YCTAHOBIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIH U YCIOBHSIM;

— CTaBUTh ce€0sl HA MECTO JAPYroro 4ejaoBeKa, IOHUMAaTh MOTHUBBI 1 HAMEPECHUS
ApYroro,

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY MpU PEHICHHH (PU3MUECKUX 3aaad

HJIKX B YTBCPIKACHUAX HAa HAYYHBIC TCMbI MU TAKOC JKC IIPaBO APYIoro.

HPEAMETHBIE PE3YJIbTATDI:

[IpeameTHbie pe3ynbrathl ocBoeHus [IporpaMmbl yuyeOHOTO Kypca K KOHILY
oOyueHnus B 7 KJacce:

— paznuuaTh (u3nueckue SBICHUS (MEXaHUYECKOe JBWKEHHE, TEIUIOBOE
JBWKEHUWE YACTHIl BEIECTBA, B3aMMOJEHCTBHE Tel, aTMOCchEepHOE IaBJCHHE,
MpeBpaIleHUs] MEXaHUYECKOU SHEPTUHU U JIP.) TI0 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB
¥ Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3HUECKOE SIBJICHHE;

— Ppacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX buznyecknux  sSBJICHUU
B OKpYXalolleM MHpE, MPU TOM TEPEBOJUTH MPAKTHYECKYIO 3a/ady B Y4eOHYIO,

BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
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— XapakTepu30BaTh CBOICTBA TeJ, (PU3MUECKHE SBICHUS M IPOLECCHI,
UCIIOJIB3YS IIPaBUJIa CIOXKEHUs CHUJI, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena,
3aKOH COXPAHEHHUS MEXaHUYECKOM 3HEpruu u JIp.;

— OIUCHIBATh M3YYCHHBIC CBOMCTBA Te€N M (PU3UUECKHUX SIBICHUM, HUCIOJb3YS
¢usznueckue BeNUYMHBI (Macca, IUIOTHOCTh BEIIECTBA, BPEMs, IyThb, CPEIHSA
CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TPEHHUS, CUJIA TSKECTH, BEC Teja, KUHETHYECKas
U TIOTEHIAJIbHAS SHEPTHS U . );

— OOBSCHATH M3YyYEHHbIE (DU3MUECKUE SIBICHMS, MPOIECCHl U CBOWCTBA Tell,
B TOM 4YHCJI€ B KOHTEKCTE€ CHUTyallMil NpPaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa,
U peliaTh KAa4eCTBEHHBIC 3a]aud, 3a7add, TPeOyIOoIHe YHCICHHOTO OILIEHHWBaHUS
XapaKTepHBIX 3HAYCHWA (PU3NYECKUX BEIUYHMH, PACUETHBIC 33/Ja4dl MO0 HM3y4aeMbIM
TeMaM Kypca (pU3HKHY;

— MPOBOJUTH MpPSIMBIE M KOCBEHHBIE H3MEPEHMsI H3YUYEHHBIX (PU3NYECKUX
BEJIMUMH C HUCIOJH30BAaHHUEM AaHAJOTOBBIX W IHUQPPOBBIX MPUOOPOB, 0OOCHOBHIBATH
BBIOOp METO/1a U3MEPEHHUSI, PUKCUPOBATH IOKA3aHHsI PUOOPOB;

— coOirogaTh MpaBWia TEXHUKKM  Oe30macHoro Tpylaa Impu  padore
c JabopaTOpHbIM O00OpYyJOBaHUEM, 3HATh MPUHIUI JACHUCTBUS  MPUOOPOB
U TEXHUYECKHUX YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI,

OapomeTp, pbluar u ap.

[IpeameTHbie pe3ynbTaThl ocBoeHMs [IporpaMmbl yuyeOHOro Kypca K KOHILY
oOyueHus B 8 kJacce:

— WCIOJb30BaTh TIOHATUS (arperaTHble COCTOSIHUSL BELIECTBa, CIIOCOOBI
W3MEHEHUsSI BHYTPEHHEHM DOHEpPIrUM, DJIEMEHTAPHBIM  JJIEKTPUYECKUH  3apsif,
IPOBOJHUKH, MOJYNPOBOAHUKU, IUAIEKTPUKU, HCTOYHHKM ITOCTOSIHHOIO TOKa,
AIEKTPUUECKOE T0JIe, MAarHUTHOE TOJIe M JIp.) U CHUMBOJMYECKHHN S3BIK (PUBUKHU
IPU pEUICHUU YUYEOHBIX U PAKTUYECKUX 3a]a4;

— pa3nuuath sBJIEHUS (TEIJIOBOE pPABHOBECHE, HCMApPEHHUE, KOHJIEHCAlUA,
IUIaBJIEHUE, KPUCTAJUIN3AlMs, KUTIEHHUE, CIIOCOOBI TEIUIoNepeiadun, FIeKTpU3alus Ted,

B3aMMOJICHCTBUE 3apsi/IOB, JEUCTBUE DJEKTPUUECKOTO TOKA, JEWCTBHE MarHUTHOTO
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MoJIsi Ha TMPOBOJHUK C TOKOM U Jp.) MO ONUCAHUIO HUX XapAKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;

— OIKCHIBATh M3YyYECHHBIE CBOMCTBA TeN U (DU3UYECKUX SBICHUM, UCIOJb3YS
bU3HYeCcKUe BEIMYUHBI (TEMIIEpaTypa, KOJMIECTBO YJHEPTUH, YACIbHAS TEIJI0EMKOCTh
BEILIECTBA, VYJENIbHAs TEIUIOTa IUIaBJICHUS, yJelbHas TeIloTa NapooOpa3oBaHMs,
yJAelibHasl TEIUIOTa CrOPaHUs TOIIMBA, KOI(PPUIIMEHT MOJIE3HOTO JEHCTBUS TETIOBOM
MalIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, pad0oTa U MOIIHOCTh 3JIEKTPUUECKOTO
TOKa W Jp.), OpH ONWUCAHWU TPABUIBLHO TPAKTOBATh (PU3MUECKHH CMBICT
UCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS] W EIUHMIBI (PU3UUYECKUX BEJIMYUH,
HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JTAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTUMH
bu3NYeCKUMU BETUYNHAMU;

— XapakTepu30BaTh CBOMCTBA Tell, (PU3MUYECKUX SIBJICHUHN U MPOIIECCOB, UCTIONB3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKONM TEOpPUM CTPOCHUS BEIECTBA,
YpaBHEHUE TEIUIOBOrO OallaHCa, 3aKOH COXPAaHEHHs SJEKTPUUECKOTO 3apsiia, 3aKOH
Kynona, 3akoH Oma, 3akoH J[koyns—JIeHna, 3akOH COXpaHEHHUs YHEPTUH, MPU 3TOM
pasnuyaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U €T0 MATEMATHUYECKOE BHIPAKCHHUE;

— OOBSACHATH U3y4eHHBIC (PU3HUECKUE SIBJICHUS, TIPOIIECCHI, CBONCTBA TEJI, B TOM
YHUCJIE U B KOHTEKCTE CUTyalui MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCJIE TpeOyIOIIMe YUCICHHOTO OLICHUBAHUS
XapaKTepHbIX 3HAYeHUM (PUBMYECKUX BEJIMYMH, peliaTh pacueTHbIC 3aJayu
M0 U3y4aeMbIM TeMaM Kypca (HU3HUKY;

— TPOBOAUTH MPSIMbIE W KOCBEHHBIC HU3MEPEHUS HU3YUYEHHBIX (PU3UUYECKUX
BEJIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U U(PPOBBIX TPUOOPOB;

— pacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA (KUAKOCTHBIN TEPMOMETD,

TEPMOC, JABUraTellb BHYTPEHHETO CTOPAHUS, PEOCTaT | Jp.).

[IpenMeTHbIe pe3ysbTaThl OCBOCHHUSI MPOTPAMMbl YU4eOHOTO Kypca K KOHILY
oOyueHus B 9 KJacce:
— HCIOJB30BaTh TOHATUS (OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUS,

MEXaHUYECKOE BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, AJEKTPOMATrHUTHBIE BOJHBI,
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IIKaJIa 3JIEKTPOMATrHUTHBIX BOJIH, ICTOYHHUK CBETA, CIIEKTP UCIIYCKAaHHS U MOTJIOIEHUS
U Jp.) U CUMBOJIMYECKUM S3bIK (DU3UKKA MPHU PEUICHUU YUEOHBIX U TPAKTUYECKUX
3a/1ay;

— pasnuyarh sBICHUS (CBOOOAHOE MajeHUE TeN, ABMKEHUE MO OKPYKHOCTH,
Kosie0aTeIbHOE IBUYKEHUE, BOJTHOBOE JBIKEHUE, Pa3JIoKEHHE OEIOr0 CBETa B CIIEKTP
W JIp.) 1O OINHUCAaHUIO UX XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIbITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

— Ppaclro3HaBaTh MPOSIBJIEHUE M3YUYECHHBIX bU3MYEeCKUX  SBICHUU
B OKpY’KarolleM Mupe (B TOM 4wucliie, GU3HUEeCKOe SBJICHUS B MPUPOJE), PU ITOM
MEPEBOIUTH MPAKTHUECKYIO 3a7]auy B Y4€OHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NYECKUX SBICHMII;

— OIKCHIBATh M3YyUYEHHBIE CBONCTBA Tel M (PU3UUYECKHUX SIBICHUN, WCIIOJB3YS
dbu3nYecKre BeIMUMHBI (CPEHSSE 1 MTHOBEHHAs! CKOPOCTH TeJla MPU HEPAaBHOMEPHOM
JBIKEHUHU, YCKOPEHUE, YCKOPEHHE CBOOOJHOTrO IMaJIEHUs, UMITYJIbC Tellad, UMITYJIbC
CWIbI, TIEPUOJ] U YacTOTa KOJeOaHHi, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETA, 0Ka3aTesb MPEJIOMIICHUS CPEbI U JIp.), IPU OMUCAHUH NMPABUIIBHO TPAKTOBATh
(buU3MYECKU CMBICI UCTIOJIb3yEMbIX BEJTUYHH;

— XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3MUECKUX SIBJICHUM U MPOIIECCOB,
UCIIOJIB3YSI 3aKOH COXPAHEHMSI DHEPTHH, 3aKOH BCEMHUPHOTO TSATOTEHUS, MPUHIIMI
CYNEpIO3ULIMKA CHJI, IPUHIUIT OTHOCUTENbHOCTH ["anunes, 3akoHsl HbroTOHA, 3aKOH
COXpaHEHHS] UMITYJIbCca, 3aKOH BepHyIIn, 3aKOH OTPa)KEHHSI U MPEJIOMIICHUSI CBETA,
(GbopMyy TOHKOW JIMH3BI, IPU 3TOM Pa3INYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y €ro MaTEMaTUYECKOE BBIPAKECHUE;

— pelaTth 3a/a4d M0 U3y4aeMbIM TeMaM Kypca, BbIOUpas COOTBETCTBYIOILYIO
buU3MYECKyI0 MOJIeNb C MCHOJb30BAHMEM 3aKOHOB W (OPMYJ, CBSI3BIBAIOIIMX
(bU3UYECKHUC BETUINHBI;

— TPOBOAUTH TPU HEOOXOJWMOCTU CEPUIO TPSMBIX HU3MEPEHUM, OMpeaesisis
CpelHee 3HAUYCHHE H3MEPSIEMOIl BEIWYMHBI M TMOTPENIHOCTh PE3yJIbTATOB MPSIMBIX

U3MEpEeHUii, 000CHOBBIBATH BEIOOP criocoOa u3MepeHus (M3MEPUTENHHOTO MPUOOopa);
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— coOmoaTh TpaBWiIa TEXHUKH 0O€30MacHOro TpyAa TMpu  padore
C 1a0opaTOPHBIM O0OPYAOBAHHEM, XapaKTEPHU30BaTh MPUHIIUI JACHUCTBUS TPUOOPOB
U TEXHUYECKUX YCTPOWUCTB (CHHIOMETp, JaT4YUKH TIOJOXKECHHS, PACCTOSTHHSI
U YCKOpPEHHS, pakeTa, OYKH, (oToammapaT, MHUKPOCKOI, TEJIECKOI, CIEKTPOCKOTI,
kamepa BwuibcoHa © ap.), HCHOIB3YS OCOOCHHOCTH (PU3WYECKHX SBICHUH,

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

7 KIIACC
HaumeHoBaHMe pa3esioB
Ne . | KoauyectBo ®opma padoThI/XapaKTePUCTUKA
U TeM Kypca BHEYPOYHOI OcHoBHOe coJep:kaHue
n/m 4acoB eI TeJIbHOCTH 00Yy4a0IHUXCS
NeATEeJIbHOCTH
Pa3znen 1. ®usuka u ee poJib B NO3HAHUM OKPY?KaI0IEero MUpa
1.1 | ®wusuka— OCHOBA pa3BUTHS 3 JlocTmkeHrust  OTedecTBEHHON  Hayku | I'pynmoBble NPOEKTbI 1O HCTOPUU Pa3BUTHUS
TEXHUKU U TEXHOJIOTUU U TeXHUKHU KOCMOHaBTHKHM (paboTra ¢ aHHOTUPOBAHHBIM
CIIUCKOM PECYpCOB, BBIOOp TEMBI, IMOATOTOBKA
Y 3alMTa IPE3CHTAIIHIN)
1.2 | Ousnueckue BEIWYHHBI 2 N3mepenue (bu3nueckux BenuuuH. | [IpoBeaeHne IKCIEPUMEHTA:
Knaccupukanus uU3MEpUTENbHBIX IIpU- | e M3MepeHwe TeMmmepaTypbl I[PH  IIOMOIIH
6opoB. IlorpemrHocTs mpsIMOTO U3ME- JKUAKOCTHOTO  TepMOMeTpa U JaTUMKa
penusi. HHTepBanbHOE MpeJCTaBICHUE TeMIIepaTyphl.
NOrpemrHOCTH U3MCPCHUSL. [Tonarue | o N3mepenne o6beMa TBEPAOTO Tejia ¢ TOMOIIBIO
O HNOTPCHIHOCTU KOCBCHHOI'O H3MCEPCHUSA MEH3YPKH, 3aIlIUCh ITIOIPEITHOCTH U3MEPEHHUS.
(Ha TpUMepe KOCBEHHOIO H3MCPEHHS | e N3mepenre pa3mMepoB  MaibiX  OOBEKTOB
pasMepoB MaJlbIX TE€JI HW KOCBCHHOIO C YKa3aHUEM I[OI'PEIIHOCTH KOCBEHHOI'O
n3MepeHusi oO0bemMa TBEpPAOTO  Tena M3MepeHus
C TIOMOIIIBI0O MEH3YpPKH). MeTojd TpaHHI]
JUIST OLUEHKHU MOTPEIIHOCTH KOCBEHHOTO
U3MEPEHUS
Hroro mo pazgemy 5
Paznen 2. [lepBoHavanbHble CBeIEHHSI O CTPOEHUH BelIeCTBA
2.1 | JIBmKeHUE YacTHI] 1 Huddys3us. bpoyHoBckoe nBHXKEHHE IIpoBeneHue 3KcnepuMeHTA:
BEIeCTBa e OmpITBl  TIO  HAOMIOACHUIO  OPOYHOBCKOTO
IBWKeHUS 1 AU Py3um.
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Pelnenue KkayecTBeHHBIX 3aJa4 Ha 00BsICHEHHE
HBﬂeHHﬁﬂBXGBHEHHLD(CHTyaHHHX

2.2 | ArperaTHbIE COCTOSTHUS 1 Arperatnbie cocTtosiHus BenecTBa. [lons- | [IpakTudeckas pabora: MMOCTPOEHUE
BelIeCTBa THE O KPHUCTAIUIMYECKUX W aMopdHbIX | kpuctayundeckor pemetkn NaCl u  mpyrux
TBEPABIX TelaX. AHU3OTPOIHUS CBOMCTB BEIIIECTB, OOBSICHECHUE aHU30TPOIIUHA CBOWCTB
Htoro mo pazgery 2

Paznen 3. /IBM:keHHe W B3aUMOJEiCTBHE Tell

3.1 | MexaHHUYEeCKOW IBMKECHUE 5 CpenHssi CKOpOCTb. IIpoBenenune 3KcnepuMeHTa:
Pa3Hple cnocoObl onucaHus JBMKEHHUS | e M3MepeHuwe CpeaHel CKOpOCTH (JBHIKEHHE
(Tabnuuel, rpadukn). MO 3JEKTPUYECKOIO aBTOMOOMIIS,
I'padukn  3aBUCHMOCTEN  BEJIHMYHH, CKOJIb)KeHHE OpyCKa M0 HAKJIIOHHOH ITOCKOCTH
ONHMCHIBAIOIINX PaBHOMEPHOE JABIKECHUE. u ap.).
Ompenenenne nytu 1o rpaguky | e McciemoBaHue 3aBUCHMOCTH CPEIHEN CKOPOCTH
3aBUCUMOCTH CKOPOCTH OT BpPEMCHH Opycka Ipu ero ABMKEHUU BHU3 MO HAKJIOHHOMU
(11 PaBHOMEPHOTO M HEPABHOMEPHOIO MJIOCKOCTH OT yTJIa HaKJIOHA IJIOCKOCTH.
JIBH>KEHUS ) Pemenue  pacyeTHbIX 3aJa4  BBICOKOTO,
OJIMMITMATHOTO YPOBHEH CIIOKHOCTH Ha CPEHIOIO
CKOPOCTh, C MCIOJIb30BaHWEM TrpadUKOB/Ta0IHI
3aBUCUMOCTH CKOpPOCTH M IyTU OT BPEMEHHU
MpU PAaBHOMEPHOM W HEPAaBHOMEPHOM JBM)KEHUH
3.2 | IInotHOCTH 2 CBA3p IUIOTHOCTM €  KOJMYECTBOM | PellleHMe 3KCIEPUMEHTAJBHBIX M PaCYeTHBIX
MOJIEKYJI B €IWHUIIC O0OBbeMa BEIIeCTBA. | 32424  BBICOKOTO, OJIMMITMAHOTO  YPOBHEH
Cvecu u  cmiaBbl.  [lOBepXHOCTHasE | CJIOKHOCTH Ha CPEAHIOI IUIOTHOCTH, IOBEPX-
Y JIMHEHHas MII0OTHOCTh HOCTHYIO M IMHEHHYIO INIOTHOCTh
3.3 | Cuutbl. Bunbl cun 4 Cuna ynpyrocru. IIpoBeneHue 3KcnepuMeHTA:

Cuuta TpeHus CKOJIbKEHUSI.
PaBHOmelicTBYIOIMAsA CHII

e lI3MepeHue KECTKOCTH  OJHOM  MPY>KUHBI
U KECTKOCTU JABYX MPYXKHUH, COEIUHEHHBIX
MEXJly co00l mocieqoBaTeIbHO WM Mapa-

JICJIBHO.

25



e lccnenoBanue  3aBUCHUMOCTU  PaCTSKCHUS
IPY’KUHBI OT MAacChI IIOJBEIINBAEMBIX I'PY30B.

e lccienoBaHne 3aBUCHUMOCTH CHIIBI TPEHUS

CKOJIbXKEHUsSI OT CHJIBI HOPMAJIBHOTO JaBJICHUS

U HE3aBUCHMOCTH OT IUIOHNIaAW IOBEPXHOCTHU

ckonbxeHus. IlpencraBineHune  pe3ynbTaToB
uccie0BaHUM B BUJIe TPA(UKOB C yKa3aHUEM
MOIPEIIHOCTEN MPSAMBIX U3MEPEHUM.

Pemenue 3axa4

OJIMMITIMAIHOI'O ypOBHCﬁ CJIOXKHOCTH C IIpHUMC-

PaCc4Y€THBIX BBICOKOTI'O,

HeHreM (OpMYIT IJIsl U3YUYEHHBIX CHII

Uroro no pazneny

11

Pa3nen 4. JlaBinenue TBepabIX TeJ,

JKUIKOCTEH M ra3soB

4.1 | llaBneHue TBEPHABIX Te 4 ®opmysia I BblYMCIEHMS JaBieHus | [IpoBeneHne 3KCmepuMEHTA:
TBEpAOTO TeCJa. Hepenaqa nasieHust | e MccinenoBanue 3aBUCHUMOCTH JOaBJICHUS,
B TBEPABIX TeJIax 0Ka3bIBAEMOTO YEeJI0OBEKOM Ha TOJI,
B 3aBHCUMOCTH OT IUIOIIAAHN OMOpPHI (OO0CHKOM,
Ha KaOJykax H T. I1.).
HNuauBuayaabHblii mpoekT «Kak BIOpaTh 00yBb
JUIS1 3710POBBSI?»
Pemenue kayeCcTBEHHBIX M PacyYeTHBIX 3aJa4
BBICOKOTO, OJIMMITUAJHOTO YPOBHEH CIIOKHOCTH
Ha pacuer JaBJeHus TBEPAOro Teja
4.2 | T'mapocraruyeckoe 3 @opmysa g rugpocrarudeckoro | I[IpoBenenue 3KcnmepuMeHTa:
JIaBJICHUE B )KUJKOCTH JABICHHUSA B OKMAKOCTH. MaHomeTp. | o MccnenoBanue 3aBHCMMOCTH THAPOCTATHYEC-

Coobmaroniuecs cocyabl

KOTr0O JaBJICHUS B XHUAKOCTU OT l"J'Iy6I/IHBI
(c momompio U-o0pa3HOro maHOMETpa

U TaTYNKA).
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HNuauBuayajbHBI NPoeKT 00 HcClIeNOBaHUU

Mopckux TiyomH (Oatuckadwe, Oatucdeps,
IITyOOKOBOIHBIE )KHBOTHBIE).

Pemienne KayecTBEHHBIX M PACYETHBIX 3a71a4
BBICOKOTO, OJIIMITHATHOTO YPOBHEH CII0)KHOCTHU

Ha JaBJICHHUEC B XXHUJKOCTAX

4.3 | AtmocdepHoe naBieHHE 1 3aBucuUMOCTb aTMocdepHoro naasieHus | [IpoBeaenune IKCIEPUMeEHTA:
OT BBICOTHI HaJl ypoBHeM Mopsl. [Ipubopsl | e HaGmonenne  mposiBaeHHss — aTMOC(HEPHOTO
JUJIS1 ©I3MEpEeHust aTMOC(EpHOTO JTaBICHUS JIaBJICHUSI.
e llccnenoBanne 3aBUCHUMOCTH aTMOC(HEpPHOTO
JIaBIICHUS oT BBICOTHI OTHOCHUTEIBHO
MMOBEPXHOCTHU 3EMJIH.
Pemenne kavecTBEHHBIX 3a/1a4 >KU3HEHHOTO
xapakTepa Ha aTMoc(hepHOe IaBliCHHE
4.4 | BertasikuBaromas cuia 4 BrltankuBaromas cuna, paedcrsyromas | [IpoBeneHne dkcnepuMeHTa:
co CTOPOHBI  JXKMAKOCTH HJIM TIa3a e lccnenoBaHnue 3aBUCUMOCTH Beca Tea B BOJE
Ha IOTPY)XEHHOE B HuX Teno. IlnaBanue | oT 0OGbemMa MOrpyKEHHOU B )KHIKOCTh YaCTH TEJIa.
CYJIOB ¥ BO3yXOIlJIABaHUE Pemienune KayeCTBEHHBIX M PaCUYETHBIX 3a/J1a4
BBICOKOTO, OJUMITMAJHOTO YPOBHEHW CIOXKHOCTH
Ha  BBITAJKUBAIONIYIO  CHIIy, IUIaBaHHE  Tel
U BO3/IyXOIIAaBAHUE.
NumuBuayaabHble NPOEKTbI [0  HCTOPUHU
BO3/IyXOILUIaBaHUS U MPUMEHEHHUIO COBPEMEHHBIX
a’pOCTaTOB
Utoro no pazneny 12
Pa3znen 5. Pa6ora u MOIIIHOCTH. JHEPrus
5.1 | IlpocTbie MEXaHU3MBbI 2 Ycnosue paBHOBeCHS prryara. | [IpoBeaeHue 3KcnepuMeHTA:
[Monucnacr. e [IpoBepka yciaoBHUsI paBHOBECHS pblyara.

27




IIpocTeie  MeXaHM3MBI B  INPHUPOJE

U TCXHUKC

PemieHne 3KCnepMMEHTAJIBHBIX 3aJa4 Ha coe-
IUHEHHE OJIOKOB.

Pemienne Ka4veCTBEHHLIX 3a4a4, CBA3aHHBIX
C BBISIBJICHUEM I[eflCTBHH HpOCTBIX MCXAaHU3MOB
B Pa3IMYHbIX WHCTPYMEHTAX MU MPUCHOCOOJICHUSX,
HCIIOIb3YEMbIX B OBITY M TEXHHKE, a TaKKe

B J)KMBBIX OpraHu3smMax

5.2 | 3aKOH COXpaHEHUS 2 Kunernueckass M mnoreHuuanbHas dSHep- | PelmleHne KadyecTBEHHBIX M PacyeTHBIX 3aaa4
MEXaHUYECKOM IHEPTUH rusi. 3aKOH COXPAaHEHHUS MEXaHWYECKOH | BHICOKOTO, OJUMIIHAAHOTO YpPOBHEH CIIOKHOCTH
SHEPIUU Ha NPUMEHEHHUE 3aKOHAa COXPAaHEHUsS MEXaHU-
YEeCKOW SHEePTrUu
Hroro no pazneny 4
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME

28



8 KJIACC

HaumenoBanue
Ne Konau4ectBo ®opma padoThl/XapaKTepUCTHKA
pa3/ieJioB M TeM OcHoBHOe copep:kaHue
n/n 4acoB eI TeJIbHOCTH 00y4aroIuXcs
YyueOHOTO mpeaMeTa
Pa3zpnen 1. TenJioBble ABJIeHUS
1.1 | Crpoenue u cBoiicTBa 3 Mopenu TBEpAOTO, KUJAKOTO U razooopazHoro | [IpoBenenue sxcnepumeHTa:
BellleCTBa COCTOSIHUM BEILIECTBA. AnnoTponHeie | e BripamuBaHue KPUCTAUIOB IOBAPEHHOW COJIU
MoauUKaIUU yriaepoa. WY MEHOT'O KyIopoca.
IToBepxHOCTHOE HATSXKE€HUE, CMayHWBaHUE, IIposenenne n o0bsicHeHHe OnbITOB,
KalMUISIPHBIE SIBJICHHS. JIEMOHCTPUPYIOLIUX IOBEPXHOCTHOE HATSKEHUE,
KoadduumeHT moBepXHOCTHOTO HATSDKCHMsI | KaNWLIAPHBIC SIBIICHUS U SIBIICHUS CMAYMBaHUS.
JladbopaTopHas padora o U3MEPEHUIO
Ko3(puImeHTa MOBEepXHOCTHOT'O HATSHKEHUSI.
Pemrenne kadeCcTBEHHBIX 33/1a4 U BbINOJHEHHE
KOHTECKCTHBIX 3aJaHUil
1.2 | TennoBoe paBHOBECHE 4 VY nenvHas TETIJIOEMKOCTh BeulecTBa. | [IpoBeaeHne 3xkcnepuMeHra:
TennooOmeHn u TerioBoe paBHOBecue. 3akOoH | o MccienoBanue npouecca TerooOMeHa
Herorona—Puxmana. YpaBHeHue TEII0BOIO IIPU CMEIIMBAHUU XOJIOJHON U ropsideii BOJBI.
GanaHca PemreHne Ka4eCTBEHHBIX M PacYeTHBIX 3a4a4
BBICOKOT'O, OJIMMIIMAJIHOTO YPOBHEH CIIOXKHOCTH
Ha YypaBHEHHE TEIUIOBOro OanaHca U 3aKOH
Herorona—Puxmana
1.3 | ®a3oBbIie nepexosl 4 ITpoueccs NpEBPALLEHUS BemlecTBa | IIpoBeneHne IKcrepMMeHTa:

W3 OJIHOTO arperaTHOro COCTOSIHUS B APYroe
(TutaBnenwe W KpucTaynM3anus (OTBepie-
BaHUE), UcnlapeHue (KUIEHHE) U KOHJEHca-
1us,

cyonumanuss W Jgecyonumarius).

HN3menenne BHYTPEHHEN SHEPTUU

npu ($a3oBeIx mnepexonax. [ 'padudeckoe

e lccnenoBanue (a3oBbIX NEPEXOI0B.

3aganust Ha OOBSICHEHHE MPOLIECCOB, CBSI3aAHHBIX
C TEepexo/0oM BEIIECTBA M3 OJIHOTO arperaTHOro
COCTOSIHHUS B IPYToO€.

Pemenne PacYeTHBIX

3agavd BBICOKOI'O,

OJINMITNA/THOTO YPOBHEH CII0KHOCTH
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NpEeJCTaBICHHE NPOIECCOB HarpeBaHus /
OXJIAKIECHMSI BEIIECTBA

14

TerutoBele ABUTATENN 3

[Ipuniuner paboThl TEIJIOBBIX JBUTATEICH.
KII[ TtemmoBoro gBurareis. 1eILIOBEIC
JBUTATEIN U 3alUTa OKPYXKAIOIIEH Cpeibl.

TennoBbie IIOTEPHU B TCINIOCETAX

I'pynnoBble NPoeKTHI 10 TEMaM:

IIPOrHO3UPOBAHHUE DOKOJOTHUCCKUX MHOCJIeICTBUM

WCIIOJIb30BAHMS  JBUTATENlell  BHYTPCHHETO
CropaHus,

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

HCIIOJIb30BaHUS TEIJIOBBIX u TUIpO-
3JEKTPOCTaHIUH.
Pemenue pPacYeTHBIX 3aaa4 BBICOKOTO

Y OJINMIIMATHOTO YPOBHEH CIIOKHOCTH Ha IPUMEHEHHE
3aKOHa COXpaHEHHs U IpEBpallleHus JHEPIUHU
B MEXaHMYECKHX U TEIUIOBBIX IIpOLIECCax

Hroro no pazneny 14

Pa3znen 2. DiiekTpUUYeCKHE 1 MATHUTHBIE AIBJIE

HHUSA

2.1 | 3apshkeHHBIE Tena 2 Onexkrtpusauus  Ten.  3akoH  Kynona. | [IpoBeneHue KcrniepuMeHTA:
Y WX B3aNMOJICHCTBUE DIIEKTPUUYECKOE TI0JIE e DIleKTpu3anus U 00bSICHEHUE DIISKTPU3AIUH TEl,
B3aI/IMOI[eI\/'ICTBI/IC 3apsKCHHBIX TCII.
Pemienne kadyecTBeHHBIX 3aJa4  IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa Ha 3JICKTPHU3ALHIO
TpEHUEM
2.2 | Coenunenus 3 ITocnenoBarensHOE 51 napauiensHoe | IlpoBeneHue IKcnepuMeHTA:
MIPOBOTHUKOB COEJIMHEHHE TPOBOAHUKOB e [IpoBepka mpaBHJIa CIOXKEHUS HANpPSHKEHUI

NpU TOCIENOBATEIIBHOM COEOWHEHWH JBYX

PE3UCTOPOB, IIpaBujia JJIA CHJIbI TOKa

MpU NMapajiJIEeTbHOM COEIMHEHUH PE3UCTOPOB.
Pemenne PAaCYeTHBIX

3agavd BBICOKOTO,

OJIMMIIMAIHOI'O ypOBHeﬁ CJIOXHOCTH Ha CMCIIaH-

HbIC COCAMHCHUA MMPOBOIAHUKOB
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2.3 | 3akon Oma 4 OJ1C B nenu nocTostHHOTO Toka. 3akoH Oma | IIpoBenenue 3kcnepumMeHTa:
JUIS TIOJTHOM LIETIH g nonHod nenu. Pacuer mpocThixX | e Ompenenenne DJIC M BHYTPEHHErO  COIPO-
3JEKTPUYECKUX LieTeH THUBJICHUS UCTOYHUKA TOKA.
e [IpoBepka BbITIONHEHUS 3aK0oHa OMa JJ151 TOJTHOU
LIETIH.
Pemienue pacdeTHBIX 32724 C MCIOJIb30BAHHEM
3akoHa OMa U1 IOJIHOM LieNH
2.4 | Pabora 3 OnekTpuueckue 1menmu W noTpeOurtenu | [IpoBeneHue 3KcrnepuMeHTa:
ANEKTPUYECKOTO TOKA AIEKTPUUYECKON IHEPTUHU B OBITY e Omnpenenenune KIIJ HarpeBaress.
Pemenne kauyecTBeHHBIX 32424 Ha OOBSICHEHHUE
yCTpOMCTBa W MNPUHLMIA JEUCTBUSA HTOMAILLIHUX
3JIEKTPOHArpeBaTeNbHbIX IPUOOPOB.
Pemenue pacueTHbIX KOMOMHUPOBAHHBIX 33124
BBICOKOTO, OJMMIIMAaJIHOTO YPOBHEH CIIO)KHOCTH
Ha KII/] HarpeBaTens
2.5 | MarHuTHbIE SBICHHUS 4 JlelictBue mMarHuTHOro nosst Ha nposoaHuk | [IpoBenenue 3KcnepuMeHTa:
¢ TokoM. Cuna Amnepa u onpejeneHue ee | o MccnenoBanue IEWCTBMS ~MArHUTHOIO — IIOJIS
HanpaBJi€HUs. DJIEKTPOJABUraTeNlb MOCTOSAH- Ha MPOBOJIHUK C TOKOM.
HOT'O TOKa. NuauBuayaabHble NMPOEKThI: IPUMEHEHUE CUIIbI
Cuna Jlopenna u onpenencHue ee Hampas- | Amnepa W cwibl  JIOpeHIla B TEXHHYECKHX
JIeHUs. Y CKOPUTENIH 3apsKEHHBIX YacTHIL yCTpoicTBax
2.6 | DieKTpoMarHuTHas 4 OnekrporeHeparop. CrocoOsl mosrydeHus | I'pynmoBble MPOEKTHI 110 TEMaM:
WHY KM 3JIEKTPUYECKOIN SHEPTrUHU — 3JIEKTPOCTAHIIMM Ha BO300HOBJISEMBIX MCTOY-
HUKaX SHEPIruu;
— 3KOJIOTUYECKUE MPOOJIEMbI SHEPreTUKH;
— TOTUTMBHBIE DJIEMEHTHI M 3JICKTPOMOOHITH
Hroro no pazneny 20
OBIIEE KOJIMYECTBO 34

YACOBIIO ITIPOT'PAMME
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9 KJIACC

Ne
n/n

HaumeHnoBanue
pa3/ieJioB M TeM
yueOHOTO mpeaMeTa

KoanuectBo
4acoB

OcHoBHoOe coaep:kaHue

®opma padoThl/XapaKTepUCTHKA
AeSATeJIbHOCTH 00y4aroIuuxcst

Pasgen 1. MexaHuuyeckue sBJICHHSA

OpOIIEHHOTO
MOJ] YTJIOM K TOPU3OHTY

1.1 | CnocoGbl onucanus 3 I'paduueckas unHTepnperauus yckopeHus, | Pemenme rpaduyeckmx 3agauy  BBICOKOTO,
MEXaHHYECKOIo CKOpPOCTH, MNPOHIAEHHOTO IyTH M NepeMe- | OJIMMINAJHOTO YPOBHEH CIIOKHOCTH Ha paBHO-
JBYOKCHUS. HIeHUs A8 [PSMOJMHEHHOTO  PaBHO- | YCKOPEHHOE JIBM)KEHUE
PaBHOyCKOpEeHHOE YCKOPEHHOTO JBUKEHUS.

IPSIMOJIMHENHOE OnpenesieHue NPOMAECHHOIO IIyTH U YCKO-

JBYDKEHUE peHus  BIKEHUS Tejla 1o Trpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTI'O
HIPSIMOJIMHEHHOT O JBHKEHUS Tena
OT BPEMEHU

1.2 | JIsmxenue Tena 4 JmHamuka u KHHEMAaTHKa tena, | IlpoBeneHne 3KCnepUMMEHTA:

10 HAKJIOHHOH JBIKYILErocsl BBEPX U BHU3 110 HAKIOHHOH | e OmpeaeiieHue YCKOPEHHMs Tejla IpU PaBHO-
IUTIOCKOCTH IUIOCKOCTHU YCKOPEHHOM  JBIJKEHHUM  TIO  HAKJIOHHOM
IUIOCKOCTH.
e lccienoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JIBHKEHUHU O€3 Hadalb-
HOM CKOPOCTH.
Pemienne  KadeCTBEHHBIX M PAaCYeTHBIX
3aJa4 BBICOKOTO U OJIMMIIMAHOTO YPOBHEH CIIOXK-
HOCTH Ha JBUYKEHHE 10 HAKJIOHHOM IJIOCKOCTH
1.3 | [IBmxenue Tena, 3 JluHamuka v KuHEMaTuka Tena, OpomenHoro | [IpoBeneHne KcnepuMeHTA:

IIOJI YIJIOM K TOPU30HTY

e lccnenoBanre ABWKEHUS Teja, OPOILIEHHOTO
MOJ YTJIOM K TOPU3OHTY.
3aga4

Pemnenue BBICOKOTO,

OJIMMIINA/IHOTO YPOBHEH CIIOKHOCTH

pac4eTHbIX
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1.4 | JIBmwkeHue 2 JluHeitHasg CKOpOCTb, YIJOBas CKOpocTh, | [IpoBeneHne 3KkcmepuMeHTa:
10 OKPYKHOCTH nepuona u qacToTa oOpaienus | o M3mepeHue Mepro/Ia U 9acTOTh OOpalleHus Tea
MpU PAaBHOMEPHOM JBHKEHUU IO OKPYXK- 10 OKPY’KHOCTH.
HocTH. LleHTpocTpeMHTENbHOE YCKOPEHHE. | PelieHne KaveCTBEHHBIX H PacYeTHBIX 3a1ad
[TonsiTe 0 TaHT€HUMAIBHOM YCKOPEHHU
1.6 | 3axon bepnynnu 5 [TonbpemHas cuna Kpblila camoJieTa IIpoBenenune 3KcrepUMEHTA:
e OnBITH, NIEMOHCTPUPYIOIIHE JCHCTBUE 3aKOHA
bepnymiu, u ux oObsiAcHEHHE.
I'pynnoBble MPOEKTHI 10 TeMaM:
— HCTOpHUS Pa3BUTHS OTEUECTBEHHOH Tpa)kaaH-
CKOl aBHAlINM,
— CyJa Ha NOJBOJHBIX KPbUIbSX;
— aHTHKpPBUIO HA CKOPOCTHBIX aBTOMOOMIISX
1.7 | 3akoHbI cOXpaHEHUs 3 VYopyrue u Heynpyrue CToNKHOBeHHs. | [IpoBeneHne KcrepUMeEHTA:
3aKOH  COXpaHEHMs HUMIYJbCca. 3aKoH | e V3MepeHHe  KHHETHYECKOW  DHEpPruM  Tena
COXpaHEHUs]  MEXaHMYECKOW  DHEprumu. 0 JUTMHE TOPMO3HOTO Ty TH.
KoncepBatuBubie  cunbl.  OOocHOBaHUE | Pemenue PaCYETHBIX 3amaq BEICOKOTO,
MPUMEHUMOCTH 3aKOHOB COXPaHEHUS OJIMMIIMAHOTO YPOBHEN CIIOKHOCTU
Hroro no pasneny 20

Paznen 2. Mexannyeckue KoJie0OaHUA U BOJHBI

2.1

MexaHnyecKue BOJIHBI

4

CelicMHYEeCKHE BOJIHEL.
3ByK, HH(PPA3BYK U yIBTPA3BYK

IIpoBenenune uccaea0BaHUIA.
e AHanu3 JaHHBIX O PErUCTPALINU 3EMIIETPSACEHUN
Y B3PBIBOB C TIOMOIIbIO CEHCMUYECKUX BOJIH.
e DKCNEpUMEHTAILHOE  OMNpeJeNIeHHe  TPaHUI]
YaCTOTHI CIBIIITUMBIX 3BYKOBBIX KOJICOaHUA.
I'pynmnoBbie MPOEKTHI MO TEMaM:
— HWCTOJB30BaHUWE 3BYKa (YJIbTPa3ByKa) B TEXHU-
Ke (?XooKaIus, yapTpa3ByK B MEIUIIUHE U JIp.);
— 3BYKH B IIpUPOE

Htoro no pazneny
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Pa3znen 3. DiekTpoMarHuTHoe

moJjae U 3JCKTPOMArHUTHbIC BOJIHbI

3.1 | Hkama 3 [TonyuyeHne  3JIEKTPOMArHUTHBIX BoJH | ['pynnoBbie MPOEKTHI IO TEMaM:
3JIEKTPOMArHUTHBIX pa3HBIX YacTOT — TPOSIBICHUS DJIEKTPOMATHUTHOTO HW3JIy4YEHUS
BOJIH B IIPUPOJE;
— TMPUMEHEHHUE BJIEKTPOMArHUTHOTO H3JIy4YEeHUs
B TEXHUKE
Utoro no pazgeny 3
Pa3znen 4. CBeToBble IBJIEHUS
4.1 | Jlun3sl 4 ®opmyna ToHKON JuH3BL IlocTpoeHue | IlpoBenenne 3xcnepuMeHTAa:
n300paxeHuii, cGOpMUPOBAHHBIX TOHKOH | e OmpenencHue ¢dbokycHOTO paccTostHus
JIMH30M Y ONITHUYCCKON CHJIBI COOMPAIOIICH JIMH3HI.
JKCHepUMEeHTATIbHOEe UCCIeJ0BAHUE 3aBUCUMOC-
TH CBOWCTB HM300paXKEHWH B TOHKOW JIMH3E
OT PacCTOSTHUSI MEKIY JMH30M U UCTOYHUKOM CBETa.
JKCNepuMEeHTANIbHOE HMCCIeIOBAHNE WU3MEHEHHUS
ONTUYECKON CHIIBI IPH CIOXKEHUU TOHKUX JIMH3.
Pemienue 3agay  BBICOKOTO,  OJMMIIMAAHOTO
YPOBHEM CIIO)KHOCTH Ha IOCTPOEHHUE B JIMH3aX
1 GOpMYITy TOHKOM JTMH3BI
4.2 | Paznoxenue 6e1oro 2 Koaddunuentsr orpaxenus, nornomieHus, | [Iposeaenue u 00bsICHEHHE ONBITOB
CBETa B CIIEKTP MPOIyCKaHWsS  JIydedl  pa3sHOro  I[BeTa | MO BOCHPUSATHIO I[BETAa TMPEAMETOB IMPHU HUX
Ha pa3HbIX BEIIECTBaX HaOJII0ICHUH Yepe3 IBETOBbIC (DYIIBTPHI (IIBETHBIC
OYKH).
PemieHue kauecTBeHHBIX 33124
4.3 | BomHOBEIE CBOMCTBA 1 WNureppepenuns u audpakmus 3BYKOBbIX | [IpoBeaeHHe IKCIEPHUMEHTA:
CBCTa BoiH.  MHTepdepenuus u  audpakuus | e HaGIIOACHHE SIBJIEHUM nHTepdepeHInn
CBETOBBIX BOJIH 1 qudpaknum cBeta
Hroro no pazneny 7
OBIIEE KOJIMYECTBO 34
YACOB I10 IPOI'PAMME
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