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HOACHUTEJIBHASA 3AIINCKA

OO0umas xapakTepucTHKa Kypca

PabGouass mporpamma yueOGHOro mpeamera «TpyaHble BOIPOCH (UMK
pa3zpaboTaHa B COOTBETCTBHHM C TpeOOBaHUSAMHU (DeepaqbHOTO TOCYJapCTBEHHOTO
0o0pa30BaTenbHOT0 CTaHaapTa ocHoBHoOro oOmero odpazoBanus (PI'OC OOO) wu
HalpaBjeHa Ha OpraHu3aluil o0yueHus (U3HMKE, BBIXOJAIIETO 33 pPAMKHU
dbenepanbHON paboueit mporpaMmbl MO (PU3WKE OCHOBHOTO OOIIEro 0Opa3oBaHUS
(®PIT OOO) 6azoBOrOo YpoBHSA, C Y4YETOM HCIOJIb30BAaHUSI BHUIOB JE€ATEIBLHOCTH
00y4Jaronuxcs, OTIIMYHBIX OT YPOUHBIX.

[Ipu pazpabotke [IporpaMMbl yYUTHIBAIUCH CIIEAYIONINE TOKYMEHTHI:

— pacmnopspxerne [IpaBurenncTBa Poccuiickoit @enepanmu ot 19 HosiOpst 2024 T.
Ne 3333-p «O06 yTBepKI€HUM KOMIUIEKCHOTO IJIaHA MEPONPUSITHI MO MOBBINICHUIO
KayecTBa MaTEMaTHYECKOTO0 M €CTEeCTBEHHO-HAyYHOTO O0O0pa3oBaHUs Ha TMEPHO 10
2030 roga»;

— nucbMo MunucreperBa npocseuieHus Poccuiickonn denepanuu oT S5 UIOIIA
2022 r. Ne TB-1290/03 «O HampaBiICHHUM METOIAMYCCKHX PEKOMEHIAIUI 10
OpraHu3allid BHEYPOYHOW JEATEILHOCTH B paMKax peaau3alud OOHOBIICHHBIX
denepabHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAJIHLHOTO OOIIETO

¥ OCHOBHOTI'O 00IIIero 00pa3zoBaHusl.

AKTYyaJIbHOCTh Kypca

B ycrmoBuAx peanuzanuyd  CTPATETMYECKOW 3aJayd IO JOCTHXKEHHIO
TEXHOJIOTHYECKOTO CYyBEPEHUTETA CTPAHBI nepe/l (PU3NIECKUM 00pa30BaAHUEM B YHCIIC
TJIABHBIX TIOCTABJICHBI CJCAYIOIINE IIENU: MOATOTOBKAa OOYYAIOIMUXCS B MPOIIECCEe
oOyuenus pusuke K BEIOOPY mpodeccrid, CBI3aHHBIX C pPa3BUTHEM €CTECTBEHHBIX HAYK
W TCEXHOJOTWH; pa3BUTHEC TBOPYCCKUX M MCCIEIOBATEIBCKUX CIIOCOOHOCTEH
oOy4Jaroruxcs. BaxkHBIM KOJIMYECTBEHHBIM IMOKA3aTEIEM TOBBIIIICHUS MHTEpeca K
bu3MKe SBISAETCS POCT KOJIMYECTBA BBIMYCKHUKOB, BBIOMpArONMX (QU3UKy Ha
rOCyJIlapCTBEHHOW UTOIOBOW aTTECTALIUU.

OcBoenue [IporpamMmbl CIOCOOCTBYET MOBBIIIEHUIO MOTHUBAIIUN O0yYarOLIUXCS

OOII OO0 MAOVY COHI Ne 18 2



K M3Y4YEHUIO (DM3UKH, MO3BOJIIET UM Ha MPAKTHKE MO3HAKOMHUTHLCS C (PU3NYECKUMH
SIBIICHUSIMH, JKCIICPUMEHTAIBHO HM3yYUTh (PU3NYECKUE 3aKOHOMEPHOCTH, Pa3BUThH
UMEIOIINECs] M TPUOOPECTH HOBBIE NPAKTHUYECKWE YMCHHSI M HAaBBIKM B 00JacTH
TJIAaHUPOBAHMSI, TIOJITOTOBKH, TIPOBEICHUS, aHAJIM3a W MHTEPIPETANN (HU3UIECKOTO
OKCIIEPUMEHTA, HAYYUTHCS NPHUMCHSITh TEOPETHUYCCKUE 3HAHUS JUIT OOBSICHCHUS
Gu3HYECKUX SBICHUA M TIPOIIECCOB, HE TOJIBKO JUJIsI PEIICHUS PACUETHBIX 3a1ad
BBICOKOTO W OJIMMITHAJHOTO YPOBHEH CIIOKHOCTH, HO M B CHUTYalMsIX XKH3HEHHOTO
xapakrepa. [Ipemycmorpennsie [IporpaMmoii BUabI 1EATEIHHOCTH (MHANBUIYATbHAS
W TPYINIoOBas TPOCKTHAS W HCCIAEAOBATEIIbCKas JCATEIBHOCTh) CIIOCOOCTBYIOT
Pa3BUTHIO TI03HABATEIbHBIX, PETYJSITUBHBIX W KOMMYHUKATHBHBIX YMCHHM
oOyuaroruxcs. [Iporpamma COOTBETCTBYeT Hje€ MPHUKIATHON HANpaBIEHHOCTH,
KOTOpasi, B 4HCIIE€ JPYTUX HUJEH, MOJI0O)KeHa B OCHOBY Kypca (U3HKH, W3y4aeMOTO
Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus.

Kypc Moxer ObITh BOCTpeOOBaH O0YUYaIOIMIUMHUCS, KOTOPhIE UMEIOT UHTEPEC K
U3YYCHUIO (PU3MKH, TOTOBSITCA K Y4YacTUIO B OJIMMIIMAJAX IIKOJIHHUKOB IO
bu3MKe, MIAHUPYIOT YIUIyOJICHHOE H3ydyeHne (U3MKKW Ha YPOBHE CPEIHEro OOIIero

oOpa3oBaHUs.

eanb u 3aqa4u Kypca

Peanuzanust y4yeOHOM JEATETBHOCTU SBISETCS HEOTHEMJIEMOM YacThIO
oOpa3oBaTeapLHOrO Mpoliecca, oOecrneurBas B TOM  YHCIE€  BO3MOXHOCTH
dbopmupoBaHusi 00pa30BaTEIbHBIX MPOTPAMM PA3JIMYHOTO YPOBHS CJIOKHOCTU H
HAIPaBJICHHOCTH C YYETOM O0Opa30BaTENIbHBIX MMOTPEOHOCTEH H CIOCOOHOCTEH
00y4JaroIuxcsi, BKIOYasi OJIapEHHBIX JACTEH.

Hean I[Iporpammbr  —  oOecreyuTh WHIAUBUIyAIbHBIE  TMOTPEOHOCTH
oOyJaronmxcsi B W3y4YeHUH (U3HKHA, B YCIOBUAX, KOrja Yy4YeOHBIM IUIaH

o0pa30BaTeNbHON OpraHU3alliy NpPeIyCMAaTPUBACT H3yUeHUE Y4eOHOro MpeaMeTa

«Dusnka» ToIHKO Ha 6a30BOM YpPOBHE.
[Iporpamma paspaboTtana ¢ y4deToM peKOMeHJaui ¢eaepanbHO paboueit
IpOrpaMMbl BOCITUTaHMsI. B 4aCTHOCTH, OHa yYWTBIBAECT TICUXOJIOTO-TIEAarOTHIeCKUE
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0COOEHHOCTH COOTBETCTBYIOILIEH BO3pacTHOM KaTreropuu odyuaromuxcs. [Iporpamma
CIIOCOOCTBYET JTOCTH)KEHHIO JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS 00pa3oBaTEIbHOU
nporpammsl 1o ¢usnke B coorBeTcTBUU ¢ DI'OC OOO 1 COOTBETCTBYET CIIEAYIONTUM
OCHOBHBIM HaITPaBJICHUSIM BOCIIMUTAHUS:

1) maTpuOTHYECKOE BOCIHMTAHHE: IIEHHOCTHOE OTHOIICHHE K JOCTHIKCHHUSAM
POCCUNCKUX YUEHBIX-(PU3UKOB;

2) TP@XKIAHCKOE W JTyXOBHO-HPABCTBCHHOC BOCIHTAHHE: TOTOBHOCTh K
aKTUBHOMY yYaCTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYMMBIX M 3TUUECKHUX MPOOJIeEM,
CBSI3aHHBIX C IPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHUN (PU3UKH;

3) IICHHOCTH HAYYHOTO MO3HAHHUS: OCO3HAHUE IIEHHOCTH (DU3MUYCCKON HAYKH KaK
MOITHOTO MHCTPYMEHTA MO3HAHKSI MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHH, BaKHEUIIIEH
COCTaBISIFOIIEH KYJIBTYPBl; OPHUEHTAIIMS B IESITEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAy4YHBIX TMPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOIbL;
pa3BUTHE HAy4yHOM  JIOOO3HATENBHOCTH, HHTEpeca K  HCCIEAOBaTENIbCKOM
JESITENIbHOCTH;

4) TpyI0BO€ BOCIHTAHHE: MHTEPEC K MPAKTHYCCKOMY HM3YUYCHHIO MPOQECCHi,
CBSI3aHHBIX C (PU3HKOI;

5) sKoJIOTHYECKOEe BOCIHMTAHHME: OPUCHTAIUS HA TNPUMEHEHHE (DHU3HUSCKUX
3HAHMM JIJIS pellIeHus 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpebl.

N3yuenue kypca HanpaBiieHo Ha popMupoBaHue y 00ydarOIIUXCs:

— cUCTeMbl (U3MYECKUX B3HAHMM KaK CHUCTEMOOOpa3yIOIIero KOMITIOHEHTa
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MHpa, KaK OCHOBBI [JIsi MOHUMaHUs (Puznueckoit
CTOPOHBI SIBJICHUI OKPY’KaIOIIEro MUPA;

— MHTEepeca Ha MpPOJOJDKEHHE OOy4YeHHs Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHUs.

B pamkax perieHust oCHOBHBIX 3a/1a4 [IporpaMMebl TOJKHO OBITH 00€CTIEUEHO:

— TpUOOIeHNEe OOYyYalomUXCsl K CaMOCTOSTEIbHOW IMO3HABATEIIbHOW W
HCCIIEIOBATENIbCKOM NESTEILHOCTH, K HAYYHBIM METOaM TTO3HAHUS;

— ¢dopmupoBaHre y 0OyYaronmuXxcsi MOTHUBAIIMM W Pa3BUTHE CIOCOOHOCTEH
K U3YyUYEHUIO (PU3HKHU;

— (dopmupoBaHHe y 00yJaIONUXCS] YMEHUA OOBSICHSATH W OIICHUBATDH SIBJIICHHUSI
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OKPY>KaIoIIeTo MUPA, UCIIOJIb3Ys 3HAHUS U OTIBIT, [TOJIyY€HHbIE IPU U3yUYEHUH (PU3UKH,
OPUMEHATh WX TPU PEUICHHUH MpoOJeM B TOBCEIHEBHOW XKHU3HU M TPYIOBOM
NESITETbHOCTH;

— OCO3HaHWE OOYyYaIOIUMUCS UEHHOCTH (U3MYECKUX 3HAHUN B IKHU3HU
YeJIOBEKa, IMOBBIIICHUE YPOBHS HSKOJIOIMUYECKON KyNbTYypbl, HENPUATHE EHCTBUI,
MIPUHOCSIIMX BPENl OKPYIKAIOILIEN CPEAE U 30POBBIO JIFOJCH;

— npuodOpeTeHre  OOydaloIMMHUCS  OIBbITa  CAMOIIO3HAHUS,  KIIFOUEBBIX

KOMHCTCHHI/Iﬁ, HCO6XOI[I/IMI>IX A pa3siIMIHbIX BUAOB JCATCIIBHOCTH.

MecTo kypca B 00pa3oBaTe/ibHOM Mpollecce

Bo ®I'OC OOO nns o6si3aTenbHOrO OOYYEHHSI YTBEPHKICHBI JIBa YPOBHS
OCBOCHHMsI pabouux mporpamMm Mo (usuke: 0a30BBIA U YIIIyOJICHHBIN, HauYWHAS C
7 xnacca. ConeprxaHue nporpamMsbl 1o ¢uszuke (yriiyOJeHHbIH YPOBEHb) HAMPABICHO
Ha yJIOBJIETBOPEHHUE MOBBIIIEHHBIX 3aMIPOCOB O0YUYAIOIIUXCS, CTPEMSIIIUXCS K OoJiee
rIIyOOKOMY OCBOCHHMIO TMPEAMETHBIX pe3yipTaToB. lIporpamma kypca y4eOHOTO
npenMmera «TpymHble BOMPOCH (PU3MKW» HAMpaBlieHa HAa pAaCHIUPEHHE 3HAHWUN
oOy4aroruxcs 1o Gu3nKe Uit KIaccoB ¢ 0a30BbIM ypOBHEM 00yUeHUs (hU3UKE.

TemaTudeckoe TUTAaHUPOBAHUE B IPOrpaMMe Kypca yueOHOTO TpeIMeTa
«TpymHbIE BOIPOCH! GU3UKM» COCTABIICHO TaK, YTO PacHpeIeICHUE COIePKATCIIbHBIX
pa3zieJIoB B HEM CHHXPOHU3HPOBAHO C 0053aTEeNIbHON MpOorpaMMoi 6a30BOTO YPOBHSI.
Peanuzanus conepykanus npenigaraetcs B popmax u BUaxX IeATeIbHOCTH, OTIUYHBIX
oT ypouHbX. ClemyeT OTMETHUTh, YTO JaHHBI KypC BBICTPAMBACTCS HE TOJIBKO
Ha pacHIMpeHur (PU3UIECKOTO ConepkaHusi 6a30BOTO YPOBHS, HO W HA MOBBIIICHUH

YPOBH:A CIIOKHOCTH 3aaa4, NpeajaracMbIX AJIA pCIICHUA.
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PaGouass mporpamma yueOHOro mnpeamera «TpyaHbie BOMpPOCHl (PUIUKK»
npeIHa3HaYeHa AJis peanusanuu B 7-9 knaccax. @opmbl 1€ATENbHOCTH 00y4arOIIUXCsI
PEeIyCMaTPUBAIOT AKTUBHOCTh U CAMOCTOSITENBHOCTD, COUETAIOT MHAUBUAYAJIbHYIO U
rpynmnoByto  (Gopmbl  pabOThI, OTJIMYAIOTCA OT YPOUHBIX OoJiee IIMPOKUM
UCIIOJIb30BaHUEM IIKOJBHOTO (U3MYECKOTO HKCIEPUMEHTA, HCCIEAOBATEIbCKON U
NPOEKTHOM AEATEIbHOCTH, PELIEHHEM HECTAHIAPTHBIX 3a1a4 U jp. CTpyKTypHpOBaHUE
TEMaTUYECKOro IUIaHUpoBaHUs B [IporpaMMe COOTBETCTBYET MOPSAAKY H3Y4YEHUS
pasznenoB M TeM (u3MKUM 0a30BOro ypoOBHA B OCHOBHOM IIKOJIE, TEM CaMbIM
o0OecreynBaeTcs NPEEMCTBEHHOCTh YPOYHOW M BHEYPOYHOU JESATENBHOCTH U
BO3MOYKHOCTbh OCBOEHHS IIPOTPaMMBbI B TpyMIax IEPEMEHHOTO COCTABA.

Peanuzaumss IIporpammel mpeamnonaraeT CoYeTaHUE PAa3IUMYHBIX BUIOB
NEeSATENIbHOCTH o0yuatonuxcs. st rpynnoBoit paboThl IpeyCMOTPEHBI: JUCKYCCUH;
pabota HaJ npoeKkTaMHu (BBIOOP TEMBbI ITPOEKTA, INTAHUPOBAHUE padOT, pacipeieieHue
poJiell, B3aMMOOILICHKAa TMpPHU BBIIOJHEHWU TPYIIOBBIX MPOEKTOB); MOHTAaX
HKCIEPUMEHTAIbHBIX  YCTAaHOBOK; IPOBEJCHHE (PU3NYECKUX H3MEPEHUN I0A
PYKOBOJICTBOM  Y4HUTENsl; OOCyXIeHue (U3NYECKUX SBJICHHM U MPOLIECCOB;
000CHOBaHUE MOJIEJICH MPU pEIICHUU PacUeTHBIX 3a7a4. B mHANBUYyansHON padboTte
OporpaMMoOil  MpPeIyCMOTpEHbl: 00pabOTKa M  MHTEpPIpeTalus pe3yJbTaToB
(bU3MYECKUX U3MEPEHUI; TOCTPOEHUE YCTHOTO MM MUCbMEHHOTO 00OCHOBaHUA MPH
pPELICHUM KAa4eCTBEHHBIX 3aJad, 3allChb CHUCTEMBbl YPaBHEHUW U BBIIIOJIHEHHE
MaT€MaTUYeCKUX pacyeToB NPH PEIICHWH 337ay; IOHWCK, HWHTEpIpeTalus,
npeoOpa3zoBaHue U NPUMEHEHUE MH(OpPMAIMU €CTECTBEHHO-HAYYHOTO COJIep KaHUs.
Takue BuAbI 1€ATEILHOCTH IOMOTAIOT Pa3BUBATh y 00yYaIOIIUXCs, C OJJHOW CTOPOHBI,
HABBIKM BOCHPHUATHS HOBOW HMHQOpMALMK MpU Pa3IUYHBIX CIOCOOax ee MoJayw,
a ¢ Jpyrol — akTMBHOCTb, CAMOCTOSITEJILHOCTh MU TBOPUYECKOE Hayano. Peanuzanus
[Iporpammsl criocoOCTBYET HE TOJBKO PACIIMPEHUIO 3HAHUN U YMEHUN 00ydarouxcst
B 00acTu (pU3UKH (UTO OPUEHTUPYET HAa BHIOOP TEXHOJOTHYECKOTO (MHXKEHEPHOTO)
npoduias B CpedHel IKoJe), HO U Pa3BUTHIO y HUX YHHUBEPCAIbHBIX Y4YeOHBIX

JICUCTBUMH.
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[Iporpamma kypca paccumtana Ha 102 gaca B TedeHue Tpex jeT OOydeHHs B
7-9 xnaccax npu NpOBEJICHUH 3aHATUN OJMH pa3 B HEEIO M0 1 akajieMHU4ecKoMy 4acy
Kaxaoe. B 3aBUCMMOCTH OT KOHKPETHBIX YCIOBHM peajau3alud OCHOBHOM
o0pa3oBaTeNbHOM TpPOrpaMMbl M KOJMYECTBa OOYyYalOUIMXCA  JOIMYyCKaeTCs
dbopmupoBaHre yUeOHBIX TPYI U3 00YUAIOIIMXCS pa3HBIX KJIACCOB B Ipejiesax OTHON
napayuienu. [IporpaMma MOXKET pearn30BbIBATHCS 00pa30BaTEIbHOW OpraHHU3aIfei
CaMOCTOATENLHO JIMOO HAa OCHOBE B3aMMOJICHCTBUSI C JIPYTMMHU OpraHU3alUsIMHU,
OCYIIECTBISIOIUMHI 00pa30BaTEIbHYIO 1E€ATEIbHOCTb.
[Tpu peanuzanuu IIporpamMmsl 3aa4a yduTesnsi COCTOMT B TOM, YTOOBI CO31aTh
JUTsl 00y4aroIMXCsd HEOOXOAUMbBIEC YCIOBHSI JIJIsi TPUOOPETEHUSI U Pa3BUTUSL YMEHUH,
CBSI3aHHBIX C ITPOBEICHUEM IKCIIEPUMEHTOB. JlJI1 perieHus: 3Toi 3aa4u HE0OX0JUMO
HaJIM4Me B KaOuHeTe (DU3UMKH CTaHAAPTHOTO OOOPY/IOBaHHWSA, KOMIUICKTYIOIIMX U
pPacXOJHBIX MaTepUaoB, TpeOyomuUXcs Il IpoBeleHus dKcrepuMenTa. [lepeueHn
npejiaraéMeix  pador chopMUpPOBAH TaKUM O0Opa3oM, 4YTO TMOJTOTOBKA K UX
IPOBEJCHUIO HE TOJIKHA BBI3BIBATh CYILIECTBEHHBIX 3aTPyIHEHUIN — BCE HEOOXOIUMOE
st peanuzanuu [IporpaMmbl, Kak mpaBuiio, TMO0 HAXOAUTCS B KaOWHeTe (PU3UKH,
100 JOCTYITHO B TIOBCEHEBHOM OBITOBOM OOMXOJIE.
Bropas 3agada yuntens no peanuzauuu [[porpammel cBsizaHa ¢ BO3MOKHOCTBIO
NouckKa, OOpaOOTKM W TpeAcTaBiIeHUs WHGOPMALMA HAYYHOTO COAEpPKAHUS
IIPY OpPraHU3alMU TPYIIIOBOM MPOEKTHOM U HCCIENOBATEIbCKOW AEATEIBHOCTH.
JIist ycnemHon peanu3alyy CUEHApUEB MPOEKTOB PEKOMEHAYETCS MCIOJIb30BaTh
NEPCOHANBHBIE KOMITBIOTEPbl C YCTAHOBJICHHBIMH O(QUCHBIMU MpOrpaMMaMu
U 10CTYIIOM K ceTu IHTepHET (Kak MUHUMYM OJWH KOMITBIOTEP JJIsl KAX0U TPYIIIIbI).
[To ycMoTpeHUto y4yuTensi HEKOTOPhIE 3aHATUS MOTYT OBITh UCKITFOYCHBI HIIA
3aMeHeHbl. /[ MoBBIlIEHHWS HHTEpeca K MPaKTUYECKOMY H3YyYEeHMIO Mpodeccuil,
CBSA3aHHBIX C (PU3HUKOM, pEeKOMEHIyeTcss BHecTu B IIporpammy peruoHambHBIN
KOMIIOHEHT: SKCKYpPCUU Ha MECTHbIC MPEANPUSITHS, B PETUOHAILHBIE MY3€H, BY3bl U

KOJIJIE KN TEXHUYECKOM HaIpaBJICHHOCTH.
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COIAEPKAHUE OBYUEHMUSA

7 KIIACC

Paznen 1. ®u3uka u ee poJib B IO3HAHUM OKPY:KalolIero Mupa

@®u3nKa — OCHOBA PA3BUTHSI TEXHUKU M TEXHOJOTUN. DU3NUECKHUE BEIMYUHBI
u ux u3mepenue. Knaccudukanus usmMmeputenbHbIX MpuOopoB. [lorpenHocTs npsiMoro
n3MepeHusi. HTepBaibHOE MNPEACTABJICHUE IMOTPEIIHOCTH u3MepeHus. [lonsarue o
MOTrPENTHOCTA KOCBEHHOTO M3MEpEHMs. MeToJ TpaHul JUIsl OLEHKH NOTPEIIHOCTH
KOCBEHHOT'O U3MEPECHMUS.

Ilposeoenue sxcnepumenma:

N3Mepenue temmneparypsl Ipu MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUYHUKA
TEMIEPaTYyPBHL.

N3mepenne oObeMa TBEpAOro Telda C IOMOIIBIO MEH3YpKH, 3aIllCh
MOTPENTHOCTHA U3MEPEHUS.

N3mepenus pa3MepoB MajibiX 00BEKTOB C YKa3aHUEM MOTPEIIHOCTH KOCBEHHOTO
M3MEPEHUS.

I’ pynnoewvie npoexkmul 10 UICTOPUU PA3BUTHSL KOCMOHABTHKH.

Pa3znen 2. [lepBoHayaibHbIE CBEI€HUSI 0 CTPOEHUM BellleCTBA

bpoyHoBCcKkOoe JABWIKEHHME. ArperarHble CoCTOsiHUS —BemlectBa. [loHsitue
0 KPUCTAJUTMYECKUX U aMOP(HBIX TBEPABIX TeaaX. AHU30TPOIHS CBOKCTB.

Ilposedenue sxcnepumenma: ONBITBI 1O HAOMIOICHUIO OPOYHOBCKOTO
IBYOKEHUS U qudy3un.

Ipakmuueckas paboma 1o noctpoeHnto Kpucrtamimueckoi pemrerku NaCl

" JpYyTux BCUICCTB U 00BICHEHUIO AHU30TPOIINH CBOMCTB.

Paznen 3. /IBu:KeHHe M B3aMMOAeHCTBHE TeJl
Cpenusst ckopocTh. Pa3Hble crocoObl ONMUcaHus JBMXKCHUS (TaOJUYHBIM,
rpaduueckuit). ['paduku 3aBHCHMOCTEl BETWYHMH, OMHCHIBAIOIIUX PaBHOMEPHOE

nemwkenue. Cmecn u cruaBbl. l[loBepxHOCTHass W JIMHEWHas IUIOTHOCTh. Cuna
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ynpyroctu. Cuiia TpeHUs CKOJIbXEeHUs. PaBHOAECTBYIOIIAs CHUIL
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IIposedenue sxcnepumenma:

W3mepeHne cpenHell CKOpOCTM — (OBMXKEHHE MOJEIM  BJIEKTPUYECKOIO
aBTOMOOWJIS, CKOJIbKEHUE OpyCKa 10 HAKIIOHHOM IJIOCKOCTH U JIp.).

HccnenoBanre 3aBUCUMOCTH CPEAHEN CKOPOCTH OpyCKa IPH €ro JABUKEHUHU
BHU3 110 HAKJIOHHOW TJIOCKOCTH OT YIJIa HAKJIOHA MIJIOCKOCTH.

M3MmepeHue JKECTKOCTH OJHOW TPYXUHBI M JKECTKOCTH JABYX IPY>KHH,
COEJIMHEHHBIX MEXAY COOO0M MMOCIIe0BATENBbHO WU MTAPAIIENIBHO.

HccnenoBanre pacTsHKEHUS MPY>KUHBI OT MAcChl IOIBEIIMBAEMBIX IPY30B.

HccenenoBanye 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUIJIBI HOPMAJIBHOTO
JABJICHUS U HE3aBUCUMOCTH OT IUIOLIAJH IOBEPXHOCTH CKOJIBKEHUS.

ITpencraBieHne pe3yiabTaTOB MCCIEAOBAHUN B BHJE IPa(QUKOB C yKa3aHHEM

MIOrPELIHOCTEN MPSIMBIX U3MEPEHUM.

Pa3znen 4. /laByieHne TBepAbIX TeJl, JKMAKOCTEH U ra3oB

JlaBnenne TBepABIX Tel. [ HWapocTaTHYecKoe MJaBICHHE B JKUIKOCTH.
ATtmocdepHoe gaBieHue. Boitankuparomias cuia.

IIposedenue sxcnepumenma:

HccnenoBanrie 3aBUCUMOCTH JIABJICHUS, OKa3bIBAEMOTO YEJIOBEKOM Ha TOJI,
B 3aBUCMMOCTH OT TUIOIIAH OMOPHI (OOCHKOM, HA KaOJayKax u T. I1.).

HccnemoBanne 3aBUCUMOCTH THAPOCTATUYECKOTO JIABJICHUS B IKUAKOCTH
oT NIyOuHBI (¢ momotsio U-00pa3Horo MaHOMETpa U JaTUYHKA).

Hab6mronenue nposiBieHus: aTMOC(HEpPHOTO JaBICHHS.

HccnemoBanne  3aBUCUMOCTH  aTMOC(EPHOTO  JABJIICHUIO  OT  BBICOTHI
OTHOCHUTEJIHLHO MMOBEPXHOCTU 3EMIIH.

HccnenoBanre 3aBHCHMOCTH BeEca Tela B BOJAC OT 0ObeMa TMOTPYKEHHOM
B KHUJKOCTh YaCTH TeJa.

Hnousuoyanvrvle npoexmol:

Kak Bb1Opath 00yBb J1s1 310pOBBS?

I/ICTOpI/IH BO3yXOIlNIaBaHUA 1 IPUMEHCHHUEC COBPECMCHHLBIX a3pOCTAaTOB.
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Wzyuenue mnpuHmmna pabotel OatuckadoB, Oatuchep U 0coOEHHOCTEH

CTPOCHUS I'lTy 6OKOBOI[HBIX ZKHNBOTHBIX.

Pa3znen 5. PaboTa 1 MOIIIHOCTH. JHEpPrusi

[Tomucnact. IIpocTbie MEXaHU3MBI B IPUPOJC U TEXHUKE. 3aKOH COXPaHEHUS
MEXaHUYECKOM YHEPTUH.

IIposeoenue sxcnepumenma: MpoBepKa yCIOBUs pABHOBECHS phlUuara.

Peuwenue IKCNEePpUMEHNMA/IbHbIX 3a0ay Ha COCAUHCHUA OJIOKOB.

8 KJIACC

Pa3nes 6. TenuioBble siBJIeHUs

AmnotponHeie  Moaudukanuu - yriepona. [loBepXHOCTHOE  HATSKEHHUE,
CMauyMBaHUeE, KanmuispHbIe siBieHUs. KoahPUIIUEHT MOBEPXHOCTHOTO HATSKEHUS.

TemoobmeH u TerioBoe paBHOBecue. 3akoH Helorona—Puxmana. YpaBHeHue
TEIJIOBOro OanaHca.

W3meHeHue BHyTpeHHEN >Hepruu npu ga3zoBbix nepexopax. ['paduueckoe
MPE/ICTABIICHHUE MPOIIECCOB HATPEBAHUS/OXJIAXK ICHHUS BEIIECTBA.

TernnoBple ABHUraTenM M 3alldTa OKpYKaroUled cpenpl. TeruoBsle MOTEpH
B TEIUIOCETSX.

IIposedenue sxcnepumenma:

BripammBanue KpucTaioB MOBAPEHHOM COJIM WIIK MEAHOTO KYIIOpOca.

OnbIThl, AEMOHCTPUPYIOUIME TMOBEPXHOCTHOE HATSHKEHHE, KaNUJUIAPHBIE
SABJICHUS U SIBJICHUSI CMAuYUBaHUS.

HccnenoBanue mpoliecca TEII00OMeHa MPY CMETIIMBAHUH XOJI0THOM U TOpsTYei
BOJIbI.

HccnenoBanue (ha30BbIX IEPEXOI0B.

I'pynnoswvle npoexmsi 10 TEMaM:

[Iporao3upoBaHue 3KOJIOTUUECKUX MOCHEACTBUN UCIIOJIb30BAHUS JIBUTATEIICH
BHYTPEHHETO CTOPAHUSI.

HpOFHOBHpOBaHI/Ie OKOJOIn4CCKHUX HOCJ'ICI[CTBI/Iﬁ HCIIOJIB30BaHHUs TCIIJIOBBIX
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Y TUAPOIJIIEKTPOCTAHLINMN.
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Pa3znes 7. DilekTpryecKHe 1 MATHUTHBIE SIBJICHUS

Onekrpuzauus Ten. 3akoH Kymona. Onexkrtpuueckoe mnone. 3/C B uenm
NOCTOSHHOTO TOKa. 3akoH Oma [ NOJHOM Henu. OJEKTPUYECKUE LENH U
NOTPEOUTENH IIEKTPUUECKON IHEPTUU B OBITY.

JlelicTBE€ MarHWTHOIO MOJS Ha MNOPOBOAHMK ¢ TokoMm. Cuma Ammepa u
onpenesicHue ee HarpabiieHus. Cuiia JlopeHua M ONpeleneHrue €€ HalpaBIICHUS.
Yckoputenu 3apsSKEHHBIX YaCTHLI.

Dnekrporeneparop. CriocoObl MOIyYeHHs SJIEKTPUUECKOM SHEPTUH.

IIposedenue sxcnepumenma:

DnekTpu3aiys 1 00bSICHEHUE MIEKTPU3ALUU TEJ, B3AUMOIECHCTBUE 3aPsHKEHHBIX
TeN.

[IpoBepka mpaBwiia CIOXEHUS HANPsDKEHUH MpU  TOCIEI0BATEIbHOM
COCIMHEHHH JIBYX pE3UCTOPOB, IIpaBWja JUIsl CUJIBI TOKa IPU IApaLIEIBHOM
COEJIMHEHUH PE3UCTOPOB.

Onpenenenne 3/]C 1 BHYTPEHHETO CONPOTUBIICHUS] HCTOYHHKA TOKA.

[TpoBepka BeimoHEHUS 3aK0HAa OMa 7151 TOJTHOM LIETIH.

Omnpenenenune KIIJ[ HarpeBatesns.

HccnenoBanre JeHCTBUS MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

Hnousuoyanvrvle npoekmuvl Ha TpUMEHEHUE CUIIbI AMriepa u cuiibl JlopeHua
B TEXHUYECKUX YCTPOUCTBAX.

I pynnogwvie npoexmul IO TEMaM:

DEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUYHUKAX SHEPTHH.

DKOJIOTUYECKHE MPOOIEMbI YHEPTETHKHU.

TonuBHBIE 2JIEMEHTHI U AJICKTPOMOOWIIH.

9 KJIACC

Pa3znen 8. Mexannueckue siBJJeHHS

['padmueckass wHTEpHpETalMs YCKOPEHHs, CKOPOCTH, TMPOUIEHHOTO MyTH
Y TIEPEMEIICHHUS JITIs1 IPSIMOJIMHEWHOTO PAaBHOYCKOPEHHOTO JBUKEHUS.

I[I/IHaMI/IKa N KMHCMATHUKa TCJIa, ABMIKYHICTOCA BBCPX W BHHU3 110 HaAKJIOHHOM

OOII OO0 MAOVY COHI Ne 18 13



IIJTTIOCKOCTH. J_—[I/IHaMI/IKa N KMHEMAaTHuKa TCJia, 6pOIHCHHOFO ImoJ yrijioM K ropu3oHTy.
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JIBrKeHue 1o OKpy>KHOCTHU. IIoHATHE O TaHT€HIIMATIbHOM YCKOPEHUHN.

3akoH bepnyium. [logbemMHas cuia Kpbljla caMoJIeTa.

Yropyrue u Heynpyrue CTOJIKHOBEHHS. 3aKOH COXPAHEHHUs HUMITYJIbCa. 3aKOH
COXpaHeHUs MexaHudeckol »sHeprun. KoHcepBaTtuBHble cuiibl. OOOCHOBaHUE
IIPUMEHUMOCTH 3aKOHOB COXPaHEHUS.

IIposedenue sxcnepumenma:

OnpeneneHue yCKOpEHUsT Telna IMpU  PABHOYCKOPEHHOM  JIBDKEHHH 110
HAKJIOHHOW INIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IIyTM OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

HccnenoBanue ABMXKEHUS Tella, OPOLIEHHOT'O MO YIJIOM K TOPU30HTY.

N3mepenne nepuojia 1 4acTOThl 0OpaleHusl Teja 10 OKPY>KHOCTH.

OmnbIThL, AEMOHCTPUPYIOILIKE IeHCTBUE 3aKk0Ha bepHyin, u ux 00bACHEHUE.

M3mepeHne KNHETHYECKOM SHEPTUH TeJla IO JJIMHE TOPMO3HOT'O Ty TH.

I pynnogwvie npoexmul IO TEMaM:

Hcropust pa3BUTHUS OTEYECTBEHHOM IPakKIAHCKOW aBUALIMH.

Cyna Ha MOJBOAHBIX KPBLIbSX.

AHTHUKPBIJIO HA CKOPOCTHBIX aBTOMOOUJISIX.

Pa3nen 9. MexaHuveckne KoJIe0aHUsI U BOJTHBI

CelicMuueckue BOJHBL. 3BYK, HH(PPA3BYK U yIbTPA3BYK.

IIposeodenue uccredosaruii:

AHaJIN3 JJaHHBIX O PETHCTPAIMU 3EMJIETPSICEHUM U B3PBHIBOB C IOMOIIBIO
CEUCMUYECKHUX BOJIH.

DKCIEpUMEHTAIBHOE OMpPEACICHUE TPAHUI] YACTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHui.

I pynnosvle npoexkmwi 110 TEMaM

Hcnonb3oBanue 3ByKa (WM yJIbTPa3ByKa) B TEXHUKE (3XOJIOKALMS, YIbTPA3BYK
B MEJUIIUHE U JP.).

3BYKH B IIPUPOJIE.
OOIT OO0 MAQY COHI Ne 18 15



Pa3nen 10. DjaekTpoMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
[Toy4yeHune 37€KTPOMArHUTHBIX BOJIH Pa3HbIX YacTOT.

[ pynnogwvie npoexmul 10 TEMaM:

[IposiBieHUs 3IEKTPOMArHUTHOTO U3ITy4YE€HUSI B IPUPOJIE.

HpI/IMCHeHI/Ie QJICKTPOMArouTHOI'O U3JIYUCHUA B TCXHHUKC.

Pa3znen 11. CBeToBbIe IBJICHUSA

®opmyna ToHkON nuH3bL IlocTpoeHne u300pakeHHi, CHOPMUPOBAHHBIX
TOHKOM JuH30M. KoapuuueHTsl oTpa)keHus, MOIVIONIEHUS, MPOIYyCKaHUsS Tyden
Pa3HOTO L[BETA HA pa3HbIX BemecTBax. HTepepenus u Audpakiys 3B8yKOBBIX BOJIH.
WnTepdepennus u qudpakust CBETOBBIX BOJH.

IIposedenue sxcnepumenma:

Omnpenenenne (GOKyCHOTO pacCTOSIHMSIT M ONTUYECKON CHIlbl coOuparomien
JIMH3BI.

HccnenoBanre 3aBUCUMOCTH CBOMCTB HM300paKEHUN B TOHKOW JIMH3E B
3aBUCUMOCTH OT PACCTOSIHUS MEKIY JINH30M U UICTOYHUKOM CBETA.

M3MeHeHust ONTUYECKON CUIIBI MPU CIIOKEHUU TOHKHX JIUH3.

OnpIThl MO BOCHPUATHIO I[BETa MPEAMETOB MNPHU HX HAOIIOJACHUM Yepes
[IBETOBbIE (DUIIBTPHI (LIBETHBIC OUKH).

HabGntonenue saBieHnii uHTEpPEpeHIINN U AUPPAKIIH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«TPYAHBIE BOITPOCBHI ®U3UKN»

Peanuzanms mporpamMmel yueOHOTO mpeameTa « TpymaHble BOIPOCH (DH3UKH»
HampaBjeHa Ha oOO0ecredeHue JOCTHKEHUS  OOyJaromUMUCS  JTUYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06pa30BaTCJ'IBHBIX PE3YyJIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI B uacTu:

1) nampuomuuecxkoeo éocnumanusi; NEHHOCTHOE OTHOIIECHUE K JOCTHKCHHUSIM
POCCHUNUCKUX YUCHBIX-(DU3UKOB,;

2) epasicOancko2o u OYXO6HO-HPABCMBEHHO20 BOCHUMAHUSA. TOTOBHOCTH K
aKTUBHOMY YYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYNMBIX M ATHYECKHUX MPOOIeM,
CBSI3aHHBIX C IPAKTUICCKAM MMPUMEHEHUEM JOCTIKCHUH (PU3UKH;

3) yennocmu nayuno2o no3uanusl; 0OCO3HaHNE IEHHOCTH (PU3HUECKON HayKH Kak
MOIIHOTO MHCTPYMEHTA MO3HAHUSA MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUW, BaXKHEHIIEH
COCTABJISIFONICH KYyJBTYPBI, pa3BUTHE HAYYHOW JFOOO3HATEIHLHOCTH, HWHTEpeca K
HCCIIeIOBATEIIbCKOM ICATEILHOCTH;

4) hopmuposanuss Kyiemypvi 300p06bs U IMOUUOHAILHO20 ONIACONOLYYUL:
OCO3HaHME IIEHHOCTH 0€30MmacHOro o0pa3a KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTHU TpaBWJ OE30MMacCHOTO TOBEJACHUS HA TPAHCIOPTE, HA JI0pOrax, C
AIEKTPUUSCKUM U TEIJIOBBIM 000PYyI0BAaHUEM B JIOMAIIIHUX yCIOBUSX;

5) mpyoosozco éocnumanisi: akTABHOE YYaCTHE B PEIICHUN MPAKTUICCKUX 3aa4
TEXHOJIOTUYECKOW M COIMAJIbHON HAaNpaBJIEHHOCTH, TPEOYIONMX B TOM YHUCIE
1 QU3HYECKUX 3HAHWI, HHTEPEC K IPAKTUICCKOMY U3YUCHHIO TIPO(ECCHid, CBSI3aHHBIX
¢ (pu3HKOI;

6) okonocuueckoeo 6ocnumanus; OPUEHTAIMS HA MIPUMEHEHUC (PH3UUIECKHX
3HAHWW JJIs penieHus 3ajad B 00JIaCTU OKPYXKAroIIeH Cpenbl, TUIAHUPOBAHUS
MTOCTYITKOB M OIEHKH MX BO3MOYKHBIX MTOCJICICTBHM JIJISI OKPY KAIOIIEH CPEJIbI;

7) aoanmayuu Kk UBMEHAIOUWUMCSL YCIOBUAM COYUANLHOU U NPUPOOHOU CPeobl.

NOTPEOHOCTh BO B3aWMOJACWCTBUM TMPHU BHIMOJHEHUH HUCCIECJOBAHUM M TPOEKTOB
OOIT OO0 MAOY COMI Ne 18 17



¢bu3nyecKoil HaMpaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM APYTUX; OCO3HAHUE
Ne(UIUTOB COOCTBEHHBIX 3HAHMH U KOMIIETEHTHOCTEH B oOjactu (pU3MKY;
IUTAHUPOBAHUE CBOETO Pa3BUTUS B MPUOOPETEHHWU HOBBIX (DU3MUECKUX 3HAHUMH;
CTPEMJICHHE aHAJIU3UPOBaTh M BBIABISTH B3aWMOCBSI3W NPHUPOABI, OOLIECTBA U

9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM q)HBI/I‘ICCKI/IX 3HAHUU.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTe/IbHBbIE€ YHHBEPCAJbHbIE yUeOHbIE AeiiCTBHS:

basoevie nocuueckue oeticmeus:

— BBIBJISITh W XapaKTepH30BaTh CYIIECTBEHHbIE IIPU3HAKU SIBJICHUU H
MIPOIIECCOB;

— BBIABIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B pacCMaTpPUBaEMbIX (aKTax,
JTAHHBIX U HAOMIOACHUAX, OTHOCSIIHUXCS K (PU3NIECKUM SIBIICHUSIM;

— BBIBIIATH TPUYUHHO-CIICJICTBCHHBIE CBS3W TPU H3YYCHHH (U3HUICCKUX
SBJICHMA ¥ TIPOIIECCOB, JIeJaTh BBIBOABI C WCIOJB30BAHUEM JEAYKTHUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUEHHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UUICCKUX
BEJIMYHH;

— CaMOCTOSITEJIbHO BBIOMpATh CIIOCOO perieHus] yueOHOM (Pu3nUecKon 3aiauu
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pPEIICHHS, BBIOOP HaWOosee ITOIXOISIIETO

C YUCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

ba3zosvie uccneoosamenvckue oeticmsusi:

— HCIOJB30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SBJICHUS;

— OIICHUBATh HA IPUMEHUMOCTH U JIOCTOBEPHOCTh HH(GOPMAIIHIO, TTOJTYyYEHHYIO
B X0JI€ UCCJICIOBAHUS WU DKCIICPUMEHTA;

— CaMOCTOSTENIbHO (hOpMYJIMPOBATh OOOOIICHUSI U BBIBOABI MO pe3yJibTaTam
MIPOBEICHHOT'O HAOIIOICHUS, OTIBITA, HCCIICIOBAHUS;

— MPOTHO3UPOBATH BO3MOXKHOE JlajbHEHIIIee pa3BUTHE (HU3UUYECKUX MTPOLIECCOB,

OOII OO0 MAOVY COHI Ne 18 18



d TaKKC BbIZIBUT'aTh ITPCAITIOJIOKCHUA 00 ux Pa3BUTHUH B HOBBIX YCJIOBUAX U KOHTCKCTAX.
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Paboma c ungpopmayueii:

— TPUMEHATH Pa3INYHBIE METOAbI, MHCTPYMEHTHI W 3alpOChl TPH TOHCKE
u orbope WHGOPMAMKM WU MAaHHBIX W3 WCTOYHHKOB C YYE€TOM TIPEIJIOKEHHON
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHCB,;

— BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH
WHGOPMAITHIO PA3IMYHBIX BUAOB U (HOPM MIPEICTABICHHS,

— OIICHWBATh HAJIEKHOCTh HH(POPMAIMHM TIO KPHUTEPHUSIM, MPEITIOKESHHBIM
yYUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSATENBHO;

— CaMOCTOSITEIbHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHQOpMaAIlMU W WUIIOCTPUPOBATH pEIllaeMble 3aJaud HECIOXHBIMH CXEMaMH,

JyarpaMMamu, MHOM Tpaukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIe JeiCTBUSs

Obwenue:

— BBIPAXAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

— B XOJe O0OCyXJeHHs y4eOHOro marepuasna, pe3yiabTaTOB J1a00paTOPHBIX
paboT ¥ TMPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOWl TEeMbI U
BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha pEIICHWe 3aJadyd W TOAJICp KaHHe
01aroKeIaTeaIbHOCTH OOIICHUS;

— COTIOCTaBIIATh CBOM CYXKJICHHUS C CYKJIEHUSIMHU JAPYTUX YYACTHUKOB JUAJIOTa,
OOHapy>KHUBaTh PA3JIMUUE U CXOJCTBO MO3UITHUI;

— TyOJUYHO MPEACTABISTH PE3YyJIbTAThI BBITIOJHEHHOTO OMBITA, UCCIICOBAHUS,

MIPOEKTA.

PeryasiTuBHbIe yHHMBepcalbHbIe Y4eOHbIE 1eHCTBUA

Camoopeanuzayus:

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

— OPUEHTHPOBATHCS B  PA3NIMYHBIX IOAXOJAX  MPHUHATUA  PEUICHUU

(MHIMBUAYaJbHOE pEUICHUE, MPUHATHE PEIICHUI B TPYMIIE);
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— CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM peIIeHUs (PU3NYECKON 3a7auu WU
IJIaH UCCIIEJOBAHUS C YYETOM UMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTE,
apryMEHTUPOBATh NIPEAJIAracMble BApUAHThI PEIICHUM;

— Jenath BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEITICHHE.

CamokoHmpob, SMOYUOHATbHBIU UHMENEeKN.

— JaBaTh aJICKBAaTHYIO OIICHKY CUTYyaIlUH M IIPeIaraTh IUIaH €€ N3MCHCHHS,

— YYHTHIBATh KOHTEKCT M MPEABUIACTH TPYIHOCTH, KOTOPBIC MOTYT BOSHHKHYTh
IpU  pEIICHHH Y4YeOHOW 3a7aud, aJalnTHPOBaTh pEIICHHE K MEHSIOUUMCS
00CTOSITEIIECTBAM;

— OOBSACHATH  MPUYMHBI  JIOCTIKCHHUS  (HEAOCTHIKCHHS)  pe3yJIbTaTOB
NeATEILHOCTH, 1aBaTh OIICHKY MTPHOOPETEHHOMY OIIBITY, YMETh HaXOUTh IIO3UTHBHOE
B MPOU3OIIEIIEH CUTYalINH;

— BHOCHUTH KOPPEKTHBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

— OIICHHUBATh COOTBETCTBUE PE3YJIbTaTa IEIH U YCIOBUSM;

— CTaBUTH ceOsl HA MECTO JAPYroro yejoBeKa, TOHUMAaTh MOTHUBBI M HAMEPCHHS
Apyroro;

— TPU3HABaTh CBOE MPABO Ha OMIMOKY MPHU PEIICHHH (QU3MYECCKUX 3a7ad WA

B YTBCPIKACHUAX HAa HAYUYHBIC TECMbI H TAKOC JKC IIPaBO JAPYToro.

INPEJAMETHBIE PE3YJIbTATBI:

[IpenmeTHBIC pe3ynbTaThl OcBOeHHS [IporpaMMbl yueOHOTO Kypca K KOHITY
oOydeHwus B 7 Kjacce:

— paznu4arth (U3MYECKUE SBICHUS (MEXaHUUYECKOe JBWKCHHE, TEIJIOBOE
JBIDKEHUWE YAaCTHI[ BEIECTBA, B3aMMOJIEHCTBHE Tei, aTMochepHOe JaBJICHHE,
MIPEBPAIICHNUS] MEXaHUYECKOW SHEPTUH U JP.) 0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB
¥ Ha OCHOBE ONBITOB, JEMOHCTPUPYIONTUX JaHHOEC (PU3NUECKOE SBIICHUC;

— pacmo3HaBaTh  TPOSBICHHE  HW3YYEHHBIX  (UBUYECKUX  SBIICHUHA B
OKPYXKaloleM MHUpPE, TPH STOM IEePEBOAUTH IMPAKTHUYECKYIO 3aJady B y4eOHYIO,

BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
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— XapaKkTepu3oBaThb CBONCTBA TeJN, (PHU3UYECKHE SBICHUS U TPOIECCHI,
UCTIONB3YS TIPaBHJIa CIOXKEHHs Cuil, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
3aKOH COXPAaHEHHUS MEXaHUYECKOM 3HEPTuu U JIp.;

— OMNHCHIBATh M3YYCHHbIC CBOMCTBA TeNl U (U3MYECKUX SIBJICHHUM, HCHOIB3YS
¢usznyeckue BeMUUYUHBI (Macca, IUIOTHOCTh BEIIECTBA, BpeMsl, MyTb, CPEIHSA
CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TPEHHUS, CUJIa TKECTH, BeC Teja, KMHETHYEeCKas
Y TIOTEHIIMAJIbHAS SHEPT U U 1Ip.);

— OOBACHATH U3yUYCHHbIC (PU3UYECKHE SIBJICHUS, MPOIIECCHl U CBOWMCTBA TEJ, B
TOM 4YHCJI€ B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U
pelmaTh KadyeCTBEHHBIC 3ajlaud, 3aJaud, TPeOyIoIIMe YHCICHHOTO OIEHUBAHMUS
XapaKTEPHbIX 3HAYEHUN (PU3NYECKUX BEITUYMH, PACUETHBIC 3aJa4M 10 H3y4aeMbIM
TeMaM Kypca (pU3UKH;

— TPOBOJUTH TPSIMBIC M KOCBEHHBIC H3MEPCHHS HW3YUYEHHBIX (U3UICCKUX
BEJIMYMH C HMCIOJIb30BAaHUEM AaHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, 0OOCHOBHIBATH
BBIOOP METOJ1a U3MEpPEHHUsl, PUKCUPOBAThH TOKa3aHUsI PUOOPOB;

— coOmrolaTh TpaBWIa TEXHUKH O€30MacHOro TpyJa TMpu  padbore C
nabopaTopHbIM O00OpYJIOBaHWEM, 3HATh  NPUHIUI  JEHCTBUS  TIPHOOPOB H
TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, IUHAMOMETP, COOOIIAIONINECS COCYIbI,

OapoMeTp, pbluar u Jp.

[TpenmeTHble pe3yabpTaThl OcBoeHUs IIporpammbl yuyeOHOro Kypca K KOHILY
oOyueHus B 8 kiacce:

— UCIOJIb30BaTh TMOHATHA (arperatHbleé COCTOSIHUSI BEIIECTBAa, CIOCOOBI
W3MEHEHUsI BHYTPEHHEH DOHEpPIUM, DJIEMEHTAPHBIM  DJICKTPUYECKUM  3apsin,
IIPOBOJAHUKH, ITOJYNPOBOAHUKHU, AUIICKTPUKH, HCTOYHUKHA IIOCTOSHHOIO TOKAa,
AIIEKTPUYECKOE T10JIe, MArHUTHOE TOJIe U AP.) U CUMBOJUYECKHUI S3bIK (PU3MKU TIpH
pelieHny Y4eOHbIX U MPAaKTUYECKUX 3a/1a4;

— pa3nuyarh SBJIEHUA (TEIUIOBOE pPaBHOBECHE, HCIIAPEHUE, KOHJIEHCALUs,
IJIaBJI€HUE, KPUCTAITU3ALIMS, KHTIEHUE, CIIOCOOBI TEIIoNnepeaaun, S1eKTpU3alus Tell,

B3aMMO/JICICTBUE 3apsJIOB, JCUCTBUE SJICKTPUYECKOrO0 TOKA, JEWUCTBUE MArHUTHOTO
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NOJII Ha MPOBOJHHUK C TOKOM M [p.) MO ONHCAHHMIO MX XapaKTEpPHBIX CBOMCTB W
Ha OCHOBE OIBITOB, IECMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHHCE;

— ONHCHIBATh M3YyYECHHBIE CBOMCTBA TeN W (PU3UUECKUX SIBJICHUMH, UCHOJIbB3YS
bu3nYecKue BeIMYUHBI (TeMIEpaTypa, KOJIM4eCTBO YIHEPTUH, YACIbHAS TEMI0EMKOCTb
BEIIECTBa, YyJeNbHAs TEIUIOTa IUIaBJICHUS, YJENbHas TeIIoTa MapooOpa3oBaHUS,
yJAeIbHas TEIUIOTa CrOPaHUs TOIUTMBA, KO3()(MHUIIMEHT MOJIE3HOTO EHCTBUS TEIIOBOM
MAalIuHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/lyXa, pad0Ta U MOLTHOCTh AJIEKTPHUUECKOTO
TOKa W Jp.), 0OpH OINUCAHUM TPABUIBHO TPAKTOBaTh (U3UUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U €AMHULBI (PU3NYECKUX BEJINYMH,
HaXOJUTh (OPMyJIbI, CBS3bIBAIOIIME JIaHHYIO (PU3HYECKYIO BEIUYHHY C JAPYTHMHU
(U3MYECKUMU BETUYMHAMU;

— XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUX SBICHUMN U MPOLIECCOB, UCIOIB3YS
OCHOBHBIC IIOJIOKECHUS MOJIEKYIAPHO-KMHETUYECKON TEOPUM CTPOCHUS BEILECTBA,
ypaBHEHUE TEIUIOBOro OajiaHca, 3aKOH COXPAHEHMs 3JIEKTPUUYECKOTO 3apsja, 3aKOH
Kynona, 3akon Oma, 3akoH J[xoyns—JIeHna, 3aK0H COXpAaHEHMsI S3HEPTUH, IPU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

— OOBACHATH U3yUYEHHBIE (PU3UUECKUE IBICHHUS, TPOLIECCHI, CBOMCTBA TEJl, B TOM
YUCJIE U B KOHTEKCTE CUTYyalUl NMPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pelaTh
KayeCTBEHHbIE 3aJaud, B TOM 4YHCJI€ TpeOyIoUIMe YHCICHHOTO OlLIEHUBAaHUS
XapaKTepHbIX 3HAYCHUN (U3MUECKUX BEJIWYUH, pellaTh pacueTHble 3aJadyd [0
U3y4aeMbIM TeMaM Kypca (pU3uKu;

— TIPOBOJAUTH MpPSMbIE U KOCBEHHBIE H3MEPEHUS H3YUYCHHBIX (PU3HUECKUX
BEJIMYMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB;

— pacrno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONUCTBA (KUAKOCTHBIA TEPMOMETP,

TEPMOC, ABUTATEb BHYTPEHHETO CrOPaHUs, PEOCTaT U JIp.).

[IpeameTHBIC pE3yibTaThl OCBOEHUS MPOTpPaMMbl YUEOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

— WCIIOJIb30BaTh TIOHATHS (OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBHIKCHHSI,

MEXaHUYECKOE BOJHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, AIEKTPOMATHUTHBIC BOJHBI,
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IIKaJja 3JIEKTPOMAarHUTHBIX BOJIH, HICTOYHHUK CBETA, CIIEKTP UCITYCKAHMS U TOTJIOLIEHUS
U JIp.) 1 CHMBOJIMYECKUH SI3bIK (PU3UKHU MPHU PEIICHUH YUYEeOHBIX U MPAKTUYECKUX 3a7ay;
— pa3nuyath sBIEHUS (CBOOOAHOE MaJleHUE TeN, ABMXKEHUE MO OKPY>KHOCTH,
KoJsie0aTeIbHOE IBUYKEHUE, BOJTHOBOE JIBI)KEHUE, Pa3JI0KEHNE OEJIOr0 CBETa B CIIEKTP
U JIp.) 1O ONUCAaHUIO HUX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIbITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

— pacro3HaBaThb  IPOSBIEHHWE  W3YYCHHBIX  (PU3MUYECKUX  SIBJICHUH B
OKpYyXaroleM Mupe (B TOM 4ucie, (PU3NYECKOe SIBJIECHUS B IPHUPOAE), IPH 3TOM
NEPEBOJUTH NMPAKTUYECKYIO 337auy B Y4eOHYIO, BBIICISTh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) (U3NYECKUX SIBICHHUII;

— OIKCHIBaTh M3yUYEHHBIE CBOICTBA Te€N M (PU3UUECKUX SIBJICHUM, HUCIOJIb3Ys
¢uznyeckre BeIUUMHBI (CPEAHsISI 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPaBHOMEPHOM
JBUKEHUHU, YCKOPEHUE, YCKOPEHHE CBOOOJHOIO MaJeHUs, UMITYJIbC TEJa, UMITYJIbC
CHJIbI, TIEPUOJ M 4YacToTa KojeOaHuM, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb
CBETA, M0Ka3aTesb MPEJIOMIICHUS CPEbI U JIp.), IPU OMUCAHUH NMPABUIIBHO TPAKTOBATH
(bU3MYECKUI CMBICIT UCTIOJIb3YyEMbIX BEJIUYHH;

— XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3MYECKUX SBJICHUH U MPOLECCOB,
UCITIOJIb3Ysl 3aKOH COXPAaHEHHs SHEPIUM, 3aKOH BCEMHPHOIO TATOTEHMSI, IPUHLIAII
CYNEpIO3ULIMKA CHJI, IPUHIUIT OTHOCUTENIbHOCTH ["anunes, 3akoHsl HbroTOHA, 3aKOH
COXpaHEHUsI MMITYJIbCa, 3aKOH BepHyIuIn, 3aKOH OTpa)K€HUs M NPEJIOMIIEHUS CBETA,
(dbopMyIly TOHKOW JHMH3BI, IPU ATOM pa3InyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA
Y €r0 MaTeMaTUYECKOE BbIPAKEHUE;

— pemaTh 337aud MO M3y4yaeMbIM T€MaM Kypca, BHIOMpasi COOTBETCTBYIOIIYIO
buU3MUECKyI0 MOJIeb C MCHOJb30BaHUEM 3aKOHOB W (OPMYJ, CBSI3bIBAIOIINX
(dbuznyecKre BeITUYNHBI;

— TPOBOJAUTH NPHU HEOOXOJUMOCTHU CEPHUIO MPSMBIX HU3MEPEHUM, Ompenesss
CpelHEE 3HAUEHHE M3MEPSIEMOW BEJIMYMHBI M MOTPEIIHOCTh PE3YJIbTATOB IMPSMBIX

U3MEpEeHUii, 000CHOBBIBAThH BBIOOP criocoba u3MepeHus (M3MEepUTENBHOTO Mprudopa);
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— co0mofaTh TMpaBuia TEXHUKM O€30MacHOro TpyAa TMpu  pabote ¢
1a00paTOpHBIM 000pyIOBaHUEM, XapaKTepU30BaTh MPUHLUN ACHCTBUA MPUOOPOB U
TEXHUYECKUX YCTPOMCTB (CIUAOMETp, JaTYUKH TIOJOXKECHHS, pPACCTOSHUS U
YCKOpEHUS, paKeTa, 04Ky, (poToarnmapar, MUKPOCKOI, TEIECKOII, CIEKTPOCKOII, KaMepa
BusnbcoHa u Ap.), UCHONB3Yd OCOOCHHOCTH (PU3UYECKUX SIBICHUM, HEOOXOAUMBIE

(I)I/IBI/I‘IGCKI/IG 3dKOHBI 1 3aKOHOMCPHOCTH.
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TEMATHYECKOE INIAHUPOBAHUE

7 KJIIACC
HaumeHoBaHMe pa3esioB
Ne KoauyectBo ®opma padoThl/XapaKTepUCTHKA
M TeM Kypca OcHoBHOE coaep:kaHue
n/n 4acoB JIeITeJIbHOCTH 00y4ar0uXCcsl
Paznen 1. @usuka v ee posib B NO3HAHUM OKPY:KAIOIIEr0 MHPa
1.1 | ®usuka— ocHOBA pa3BUTHS 3 Hoctmxkenus  oredecTBeHHON  Hayku | ['pynmoBble NPOEKTHI [0 KHCTOPUU pPa3BUTHUA
TEXHUKHU U TEXHOJIOTUU U TEXHUKH KOCMOHABTHKH (paboTa ¢ aHHOTHPOBAaHHBIM
CIIUCKOM PECYpCOB, BBIOOp TEMBI, IMOArOTOBKA
Y 3aIUATA IPE3EHTAIN)
1.2 | Ousnueckue BEIUYUHBI 2 N3smepenne GpU3NIECKUX BEIHYHH. IIpoBeneHue 3KCNEPUMEHTA:
Knaccudukanus namMmepuTeabHbIX e lI3Mepenue TeMmeparypbl NpU  TOMOIIHA
npu6opos. IlorpemHocTs npsiMoro JKMJKOCTHOTO  TEepMOMETpa W JaTyuKa
n3MepeHus. UHTepBanbHOE TeMIIEpPaTyphI.
OpECTAaBICHUEC MTOTPCITHOCTH e lI3mepenue oObeMa TBEPAOTO TeIa C TOMOMIBIO
usMmepenus. Ilonarue o morpemHocTH MCH3YPKH, 3alIUCh IMIOTPCIIHOCTH U3MEPCHUSI.
KOCBCHHOTO M3MEpeHHs (Ha IpuMepe e lI3mepenne pa3MepoB  MallbIX  OOBEKTOB
KOCBC€HHOT'O UBMEPCHUA PaA3MCPOB MaJIbIX C YKa3aHUuEeM IOTPEIIHOCTH KOCBEHHOTO
TEJI 1 KOCBEHHOTO M3MEpeHHsT 00bema U3MepeHHs
TBEPJOTO Teja C TOMONILI0O MEH3YPKH).
MeTton rpaHull 4151 OLEHKH
MOrPEIIHOCTH KOCBEHHOTO
M3MEpeHUs
Hroro no pazneny 5
Pa3nen 2. [lepBoHayaibHble CBeleHHs] 0 CTPOEHHH BellecTBa
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2.1

JIBM>KEHHE YaCTHIL
BelIeCTBa

Juddys3us. bpoyHOBCKOe ABIKCHHE

IIpoBeneHune 3KcNEpUMEHTA:
e OmpITBl 1O  HAOIIOACHUIO
IBWKEHUS U 1udPy3un.

OpOYHOBCKOTO
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PemieHue KaueCcTBEeHHBIX 3a71a4 Ha 00BsICHEHHUE
SIBJICHUM B )KU3HEHHBIX cuTyanusax

2.2 | ArperaTHbI€ COCTOSTHUS 1 ArperaTHble COCTOSIHUS BEIIECTBA. IIpakTHueckas padora: MIOCTPOCHHE
BEIIECTBA [TonsiTHe O KPUCTAIUTMYECKUX U kpuctajummdeckord pemetkn  NaCl u  apyrux
aMOp(HBIX TBEP/BIX TesaX. AHU30TPONHS | BEIIECTB, OOBSICHEHHE aHU30TPOIMU CBOMCTB
CBONCTB
Hroro o pazgery 2

Pasznen 3. /IBM:keHHe W B3aUMOJeEiiCTBHE Tell

3.1 | Mexanuueckoil IBHXKeHHE 5 Cpennsist CKOPOCTb. IIpoBenenne 3xcnepuMeHTA:
Pa3Hple cnocoObl onucaHus JBMKEHUS | e M3MmepeHuwe cpeaHeidl CKOpPOCTH (IABYMOKEHHUE
(Tabnuuel, rpadukn). MOJENN 3JIEKTPUYECKOIO aBTOMOOWIIS,
I'paduku  3aBUCUMOCTEHl  BEJIMYUH, CKOJIbKEHHUE OpyCKa 0 HAKJIIOHHOM INIOCKOCTH
ONUCHIBAIOIIUX PAaBHOMEPHOE JIBUKEHHUE. U 1p.).
Ompeneneane  nmytn 1o rpaduky | e VccrenoBaHue 3aBUCUMOCTH CPEIHEN CKOPOCTH
3aBUCUMOCTH CKOPOCTH OT BpeMEHH  (JUIst OpycKa IIpH ero ABMKEHUH BHU3 [0 HAKIOHHOMN
PaBHOMEpPHOTO M HEPAaBHOMEPHOTO IIJIOCKOCTH OT yTIJla HAKJIOHA MJIOCKOCTH.
JIBUYKEHUS) Pemienne  pacdyeTHbIX  3aJa4  BBICOKOTIO,
OJINMITMAJHOTO YPOBHEH CII0)KHOCTH Ha CPEHIOI0
CKOPOCTb, C MCIIOJIb30BaHUEM TpadUKOB/TaOINIL
3aBUCUMOCTH CKOPOCTH M IYTH OT BpPEMEHHU
IIPY PAaBHOMEPHOM U HEPAaBHOMEPHOM IBHKCHUH
3.2 | IlnoTHOCTH 2 CBsi3p  IUIOTHOCTH € KOJMYECTBOM | PemieHue j3KcnepMMeHTAJIBHBIX M PaCYeTHBIX
MOJIEKYJ B €IMHHLE 00beMa BEIIECTBA. | 3a4a4  BBICOKOIO, OJIMMIIMAJHOIO  YpOBHEH
Cvecu u cmaBbl. IloBepXHOCTHas | CIOKHOCTH Ha CPEJHIOK IIIOTHOCTh, IOBEPX
U JIMHEWHasl INIOTHOCTh HOCTHYIO U JIMHEIHYIO IJIOTHOCTh
3.3 | Cwibl. Buasl cui 4 Cuna ynpyrocru. IIpoBeneHue 3KcnepUMeEHTA:
Cuna TpeHus CKOJIbXKEHUS. e lI3mMepeHue *KeCcTKOCTH OJHOW NPYXKHUHBI U
PaBHozelcTByIOMAs cUl KECTKOCTH JIBYX MPY>KHH, COEIMHEHHBIX MEKY
co00li MOCJIeI0BAaTENbHO WM MapalIesIbHO.
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e llccneqoBaHne  3aBUCHMOCTH  PacCTsHKEHUS
MPYKUHBI OT MACChI MMOJIBEIIIUBAEMBIX TPY30B.

e lccieqoBanue 3aBUCHMOCTH CHJIBI TPEHHUS
CKOJIb)KEHUS OT CUJIbI HOPMAJIBHOTO J1aBJICHUS U
HE3aBUCUMOCTH OT IUIOL[aJH ITOBEPXHOCTHU
ckonbxkeHusa. llpencraBieHue pe3yiabTaTOB
HCCIIeJOBaHUN B BHJE TPAaUKOB C yKa3aHUEM
MOrPEIIHOCTEN NMPSAMBIX U3MEPEHUH.

Pemienue  pacdeTHbIX 3aga4  BBICOKOTIO,

OJIMMIIMAJTHOTO YPOBHEM CJI0KHOCTH C IpUMeE-

HeHueM (opMyIT 11 U3YUEHHBIX CHII

Hroro no pazneny

11

Pazjnen 4. JlaBjieHue TBepAbIX TeJl, *KUJAKOCTell U razoB

4.1 | laBneHue TBEpAbIX Tel 4 dopmyna nans BbluucieHUs JaBieHus | [IpoBegeHme 3KcnepuMeHTAa:
TBepaoro tena. llepemaua paBieHust B | e McciiemoBaHue 3aBUCHUMOCTHU JOaBJICHUS,
TBEPABIX TENax OKa3bIBAEMOTO YEJIOBEKOM Ha  TI0J, B
3aBUCUMOCTH OT IUIOLIAHU ONOPbI (DOCUKOM, Ha
KaOIyKax u T. IL.).
NuauBuayanbHblii npoekT «Kak BeIOpaTh 00yBh
JUTS 3]10POBbS 7>
Pemenue xkayecTBEHHBIX M PacyeTHBIX 3a/a4
BBICOKOT'O, OJIMMIIMAJHOTO YPOBHEH CIIOKHOCTH
Ha pacyeT JIaBJIeHUs TBEPAOTO Teja
4.2 | I'mppocTaTudeckoe 3 @opmysia g rugpocratuueckoro | IlpoBeneHne KcmepuMeHTA:
JTABJICHUE B )KUJIKOCTH JaBlIeHuss B OJKUAKOCTU. MaHomeTp. | e McciegoBaHue 3aBUCUMOCTH
Cooluraroniuecs cocy/ bl TUAPOCTATUYECKOTO JABJIEHUS B JKUAKOCTU
oT riayounsl (¢ momoibio U-oOpa3Horo
MaHOMETpa U JaTYUKA).
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HHauBUAYAJdbHBIH TPOEKT 00 HCCISI0BaHUM

Mopckux TiyOuH (Oatuckadsl, Oatucdepsl,
r1yOOKOBO/IHBIE )KUBOTHBIE).

Pemenne kayeCTBEeHHBIX W PACUYETHBIX 3a/1a4
BBICOKOTO, OJUMITMAHOTO YPOBHEH CIIOKHOCTH

Ha JaBJICHHEC B XKHUAKOCTAX

4.3 | AtmocdepHoe naBneHHe

3aBUCUMOCTh aTMOC(EPHOro JIaBJICHUS
OT BBICOTHI HaJl ypoBHeM Mopst. [Ipubopsr

I U3SMEPCHU A aTMOC(i)epHOFO JaBJICHUA

IIpoBenenne IKCiepuMeHTA:

e HaGmronenue aTMoc(epHOTO

IPOSIBJICHUS
JaBJICHUSL.

e lccnenoBaHue 3aBUCUMOCTH aTMOC(EPHOTO
NaBJIEHUS  OT  BBICOTHI OTHOCHUTEIIBHO
IIOBEPXHOCTH 3E€MIIH.

Pemenne kayecTBeHHBIX 32124 XXU3HEHHOTO

XapakTepa Ha aTMOC(EpHOE AaBICHUE

4.4 | BelTaskuBaroomas cuia

BriTankuBaroias cuja, HeﬁCTBymmaﬂ

CO CTOpPOHBI XHUJIKOCTHU WJIH ra3a Ha
MNOTPY>KCHHOC B HHX TCJIO. IInaBanue

CyJOB U BO3AYXOIIJIaBaAHUC

IIpoBenenue 3xcrnepuMeHTa:

e lccienoBanne 3aBUCHMOCTH BECa TeJla B BOJIE
0T 00beMa MOrPYKEHHON B KUJKOCTb YACTHU TEJA.
Pemienue kadeCTBEHHBIX M PacYeTHBIX 3aJa4
BBICOKOI'0, OJIMMIIMAJHOTO YPOBHEH CIIOKHOCTH

Ha  BBITAJIKHWBAIOUIYIO IJIaBaHUC TCI

cuy,
" BO3AYyXOIlJIaBaHHUC.
I/IH]II/IBI/UIyaJ'II)HLIe l'lpOEKTbI 10 I/ICTOpI/H/I
BO3YXOIUNIaBaAHHUA U IIPUMCHCHUIO COBPEMCHHBIX

a’pocTaToB

Hroro no pazneny
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Pa3znen 5. PaGoTa M1 MOIIHOCTB. DHEPrus

5.1 | IIpocThie MEeXaHU3MBI

Ycnosue paBHOBECUS pbryara.

Ilomucnacrt.

IIpoBeneHue 3KCNEpPUMEHTA:
e JIpoBepka ycioBHs paBHOBECHUS pblyara.
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IIpocThie  MexaHU3MBI B OPUPOIE
1 TEXHUKE

PemeHue »SKcnepuMEHTAJBbHBIX 3aaa4  Ha
coeauHeHne OJIOKOB.

Pemenne KayeCTBEHHBIX 3a4a4, CBI3aHHBIX C
BBISIBIICHHEM JCHCTBHSI MPOCTBIX MEXaHHW3MOB B
pa3IMYHBIX HMHCTPYMEHTaX M MPHUCIIOCOOICHHUSX,
I/ICHO)'IBSyeMBIX B 6BITy n TEXHHUKEC, a TaKXC

B JKMBbIX OpraHuU3Max

YACOB I10 IPOI'PAMME

5.2 | 3aKkOH coxpaHEeHHs 2 Kunernueckas u moTeHIHaIbHAS Pemenne xkayecTBEeHHBIX M PaCUYETHBIX 3a7a4
MEXaHUYECKOM YHEPTUH SHEprus. 3aKOH COXpaHEHUs BBICOKOTO, OJUMIIMATHOTO YPOBHEH CII0)KHOCTH
MEXaHUYEeCKOW YHEPTrUuur Ha MIPUMEHEHHE 3aKOHa COXpaHEHUs
MEXaHHYECKOH YHEPTUU
Utoro no pazneny 4
OBIEE KOJIMYECTBO 34
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8 KJIACC

HaunmeHoBaHue
Ne KonuuectBo dopma padoThl/XapaKTepPUCTUKA
pa3/ieioB U TeM OcHoBHOE coaepkaHue
n/n 4acoB JeSITeJIbHOCTH 00y4A0IIUXCS
y4e0OHOT0 mpeamera
Paznen 1. TenuioBble AiBJIeHUSA
1.1 | Crpoenue u cBOiCTBA 3 Mopgenu TBEpIOTO, )KUIKOTO U razooOpasnoro | [IpoBenenne 3KkcnepuMeHTa:
BellleCTBa COCTOSIHUM BEILIECTBA. AnnotponHsle | e BripanuBaHue KPUCTAUIOB MOBAPEHHOW COJIU
Moau(pUKAIU yTIIepOa. WM MEIHOTO KyIopoca.
IToBepXHOCTHOE HATSXKEHHWE, CMadyUBaHUE, IIposenenne u o0bsicHeHHne OIIbITOB,
KallWUISPHBIE SBJICHHUS. JIEMOHCTPUPYIOIIUX TOBEPXHOCTHOE HATSHKEHUE,
Ko>puiuenT moBEepXHOCTHOIO HATSHKEHHS | KAIMJUIAPHBIC SBJICHHS U SBJICHHSA CMaYMBaHUS.
JlabopaTopHas padora o U3MEPEHUIO
K03 (HUIIMEeHTa TOBEPXHOCTHOTO HATSKESHHUS.
Pemenne kadecTBEHHBIX 32124 M BBINOJHEHHUE
KOHTEKCTHBIX 3aJIaHMii
1.2 | TemoBoe paBHOBECHE 4 VY nenwHas TETIJIOEMKOCTh BemiectBa. | [IpoBeaenne 3KkcnepuMeHTa:
TennooOMeHn U TemnoBoe paBHOBECHE. 3aKOH | e McciemoBanue mporecca TEIUIOOOMEHa Ipu
Hrrorona—Puxmana. YpaBHEHUE TEIJIOBOTO CMEIIMBAaHUU XOJIOJHOU U TOpAYEN BOJBI.
Oananca Pemenue ka4decTBEHHBIX M PacYeTHBIX 3a1a4
BBICOKOTO, OJIUMITHAJTHOTO YPOBHEH CIIOKHOCTH Ha
ypaBHEHHE TEIUIOBOTO OajlaHca W 3aKOH
Hprorona—Puxmana
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1.3 | da3oBbie nepexoibl 4 IIpoueccsl mpeBpalieHus BelIeCTBa W3 IIpoBeneHue 3KCIEPUMEHTA:
OJIHOTO arperaTHOrO COCTOSIHUS B Ipyroe e lccnenoBanue (a3oBbIX MEPEXOJI0B.
(naBIe€HHE M KPUCTAIUIM3ALIMS 3aganus Ha 0OBSICHEHUE IPOIIECCOB, CBSA3aHHBIX C
(oTBEepaeBaHUe), UCTIapeHUE (KUTICHHUE) U MEepexoJoM BEIIeCTBA M3 OJHOr0 arperaTHoOro
KOHJICHCAIIHs, CyOIMMaIus u COCTOSIHMS B JIpyTOE.
necyomumarus). MismeHeHnue Pemenue PpacYeTHbIX 3aaa4 BBICOKOTO,
BHYTpPEHHEN SHEpTruH npu (Ha3zoBbIX OJIMMITUA/THOTO YPOBHEH CIIOKHOCTH
nepexonax. [paduueckoe

OOII OO0 MAOY COMI Ne 18 34



MPEJICTAaBJICHUE IPOIECCOB HarpeBaHwus /
OXJIQKIACHUS BEIeCTBA

1.4 | TertoBele ABUTATEIN

[TpuHIMIIEI pabOTH TEIJIOBBIX JIBUTATEICH.
KIIZ TemmoBoro jBuratens. TerioBbie
JIBUTATENIM U 3alllUTa OKPYXKAIOIIEH Cpebl.

Tennoseie IMOTECPHU B TCIIJIOCCTAX

I'pynnoBble npoeKTHI MO TEMaM:

— TIPOTHO3UPOBAHUE IKOJOTUUECKUX TOCIEICTBUN
HUCIIOJIb30BAHUSl  JIBUTATENIell  BHYTPEHHErO
CropaHus,

— TNPOTrHO3UPOBAHUE IKOJOTUYECKUX MOCIEIACTBUN
HWCIOJIL30BAHUS TEIJIOBBIX U
TUJIPO3JIEKTPOCTAaHLIUHA.

Pemenne pacyeTHBIX 3agayd BBICOKOTO

Y OJIMMITHAJIHOTO YPOBHEH CIIOKHOCTH Ha IPUMEHEHHUE

3aKOHA COXPAHEHWs W MPEBpaIlCHUS] dHEPTUU

B MEXaHUYECKUX U TEIJIOBBIX MpOLeccax

Utoro no pazneny

14

Pa3[1e.11 2. BHeRTpnqecm/Ie M MarouTHBbIC sIBJIC

HUA

2.1 | 3apskeHHbIe Tena 2 Onextpusauuss  Ten.  3akoH  Kyinona. | [IpoBeneHue kcnepumeHTa:
U UX B3aUMOJICHICTBUE DIeKTpUUIECKOe T0JIe e DiieKTpu3alKs U 00bACHEHHE DIICKTPU3ALMH TEI,
B3aMMOJEICTBHUE 3apsKEHHBIX TEJl.
PemieHne KadecTBEHHBIX 3a/a4  IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa Ha 3JIEKTPU3ALHIO
TPEHHEM
OOII OO0 MAOY COMI Ne 18 35




2.2 | CoenuneHus
MPOBOTHUKOB

IlocnenoBarenbHOE u
COeIMHEHHUE MPOBOJHUKOB

napajieJIbHOe

IIpoBeneHue 3KcNEpUMEHTA:

e [IpoBepka mpaBuiia CIOKEHUS HANPS)KECHUN TPU
[I0CIE0BATEIbHOM COEIMHEHUU JIBYX
pe3UCTOpOB, IMpaBwia JUIsl CHUJIBl TOKa MNpPH
NapayjieIbHOM CO€IMHEHUH PE3UCTOPOB.

Pemenue pacYeTHBIX 3aga4 BBICOKOTO,

OJIMMITHATHOTO ypOBHEU CJI0KHOCTH Ha

CMEILIaHHbIE COEIUHEHMSI TPOBOIHUKOB

OOII OO0 MAOY COMI Ne 18
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2.3 | 3akon OMa 4 OJIC B nenu mocTossHHOro ToKa. 3akodH Oma | [IpoBenenne >kcnepuMeHTa:
JI1s TIOJIHOM IenH i nojgHoM  uenu.  Pacuer  mpocTeix | e Ompenenenne DJIC M BHYTPEHHETO
3JIEKTPUUECKUX LeTen COINPOTHUBIICHUS UCTOYHHUKA TOKA.
e [IpoBepka BbINIOJIHEHUS 3aK0Ha OMa 1151 TOJTHOU
1(S1178
Pemienne pacueTHBIX 3aJa4 C HUCIOJb30BaHUEM
3akoHa OMa /171 IOJIHOM Lenu
2.4 | Pabora 3 OnekTpuueckue 1enu W noTpeburenu | [IpoBeneHue 3kcmepuMeHTa:
SJIEKTPUYCCKOTO TOKA 3JIEKTPUYECKOU SHEPTUH B OBITY e Onpenenenue KIIJ narpeBatesns.
Pemenne kauecTBeHHBIX 3aJa4 Ha OOBSICHEHHE
YCTPOMCTBA M MNPUHLUIA JEUCTBUS JTOMAIIHUX
AJIEKTPOHArPEBATEIbHBIX MPUOOPOB.
Pemenue pacyeTHbIX KOMOMHUPOBAHHBIX 32124
BBICOKOT'O, OJIUMITUAHOTO YPOBHEN CIIOKHOCTH Ha
KIIJI narpeBatens
2.5 | MaruuTHble SBICHUS 4 [eiicTBue MarHUTHOTO MOy Ha TpoBOAHUK | IIpoBeneHue s3xcnepumeHTa:
¢ TokoM. Cuiia AMIiepa v OmpeJie/ieHUE €€ e lccnenoBanne JEWCTBUS ~MArHUTHOTO — TIOJIS
HamnpaBJIeHUs. DJIEKTPOABUTATEID Ha TIPOBOJIHUK C TOKOM.
MOCTOSIHHOTO TOKa. HNuauBuayajbHble MPOEKTHI: NIPUMEHEHUE CHIIbI
Cuna JlopeHua u omnpeneneHue ee Amnepa u cwibl  JlopeHma B TEXHUYECKHUX
HanpaBJEHUS. YCKOPUTENN 3apsKEHHBIX ycTpoicTBax
YaCTHIL
2.6 | DreKTpoMarHuTHas 4 OnekrporeHeparop. CrocoObl mnosiydeHus | I'pynmoBble MPOEKTHI 10 TEMaM:
WHY KM 3JIEKTPUYECKOIN SHEPIrUU — DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOY-
HUKaX SHEPIruu;
— JKOJIOTUYECKUE MPOOJIEMbI SHEPIeTUKH;
— TOTUTMBHBIE DJIEMEHTHI M AJICKTPOMOOHITH
Hroro no pazneny 20
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OBIIEE KOJIMYECTBO
YACOB I10 IPOI'PAMME
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9 KJIACC

HaumenoBanmue

Ne KoauyectBo dopma padoThI/XapaKTepPUCTUKA

pa3aesioB M TeM OcHoBHOEe coaep:kaHHue

n/n 4acoB eI TeJIbHOCTH 00Yy4a0IHUXCS

y4e0OHOT0 mpeamera
Pa3znen 1. Mexannuyeckue siBJIeHUs!

1.1 | CrocoGsI onucanust 3 I'padmueckass wHTepnperamnus yckopeHus, | Pemmenue  rpauyeckux 3aaad  BBICOKOTO,
MEXaHUYECKOTO CKOpOCTH, MPOMJIEHHOTO IyTH U | OJMMIIMAJHOTO YPOBHEHM CJIO0XHOCTH Ha paBHO-
JOBUXCHUS. NepEMCIICHUA JJISL HpHMOHHHeﬁHOFO YCKOPCHHOC JIBHUXXCHUC
PaBHOyCKOpEeHHOE PaBHOYCKOPEHHOI'O IBUKEHHUS.

MPSIMOJIMHENHOE Onpenenenue  OpOMAEHHOTO  IyTH U

JBIDKEHUE YCKOpEHHSI JABWKEHHUS Teia Mo Tpaduky
3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOIO
NPSMOJIMHEHHOTO JBH>KEHUS Tena
OT BPEMEHU

1.2 | Ismxenue Tena 4 JmHamuka u KHHEMAaTHKa tena, | IlpoBeneHue 3KCIepUMEHTA:

10 HAKJIOHHON JIBUKYILIETOCS] BBEPX U BHU3 110 HAKJIOHHOW | o Onpenenenne YCKOpEHHUS Tesa npu
MJIOCKOCTH MJIOCKOCTH PaBHOYCKOPEHHOM JIBUKEHHHM TI0O HAKJIOHHOM
MJIOCKOCTH.
e lccnenoBanue 3aBUCUMOCTH IIyTU OT BPEMEHH
npu paBHOYCKOPEHHOM JIBWOKEHUHN 6e3
HAYaJIbHOW CKOPOCTH.
Pemenue kKadyecTBEHHBIX W PAacCUeTHBIX 3a1a4
BBICOKOTO U OJIMMIIMAJHOTO YPOBHEH CIOKHOCTH
Ha ABUXKXCHUC 110 HAKJIOHHOM IIIIOCKOCTH
1.3 | ABmxeHue Tena, 3 JluHaMuka ¥ KMHEMaTuKa Tena, OpomeHHoro | IlpoBereHne 3KkcnepuMeHTAa:
OpOIIEHHOTO IOJ yIJIOM K TOPH30HTY e lccnenoBanne ABWKECHUS Tela, OPOIICHHOTO
IO YIJIOM K TOPHU30HTY IIOJZ yIJIOM K TOPU3OHTY.
Pemenne pac4eTHBbIX 3aga4 BBICOKOTO,
OJIMMITUAIHOTO YPOBHEH CIIOKHOCTH
OOIT OO0 MAQOY COUI Ne 18 39




14 | JIswxeHue 2 JIuHeiiHasg CKOpOCTb, YIrioBas CKOpPOCTb, | [IpoBeneHne 3KcmepuMeHTA:
10 OKPYKHOCTH nepuoJ, W yactora  oOpaleHus npu | e M3mepeHue neproja U 4acTOThI 0OpaleHuUs Tejla
PaBHOMEPHOM JIBH)KEHUH IO OKPY>KHOCTH. 10 OKPYKHOCTH.
LentpocTpemuTenbHoOe YCKOpeHHe. | PelmeHue Ka4eCTBEHHBIX M PACUYeTHBIX 3aa4
[ToHsiTHE O TAaHT€HLMAIBHOM YCKOPEHHH
1.6 | 3akon bepnyman 5 [TonseMHas cuiia Kpbljla caMoJieTa IIpoBenenue 3xcnepuMeHTa:
e OnbITHI, IEMOHCTPUPYIOIIHE AEHCTBUE 3aKOHA
Bepuymin, u ux oObsICHEHHE.
I'pynnoBble MpPoOeKTHI 10 TEMaM:
— UCTOpUSL Pa3BUTHS OTCYECTBEHHOU
Ipa’kIaHCKOM aBHALUU;
— CyJa Ha MTOJBOJHBIX KPBUIBAX;
— AQHTHKPBUIO Ha CKOPOCTHBIX aBTOMOOMIISIX
1.7 | 3akoHBI COXpaHEHUs 3 Ynpyrue u Heynpyrue CToJKHOBeHU:. | [IpoBeneHHne 3KCHepuMeHTA:
3aKOH  COXpPAHEHHUs HUMIYJIbCa. 3aKOH | e M3MepeHwe  KHHETHYECKOW  JHEPrUU  Tena
COXpAaHEHUs] ~ MEXAaHUYECKOM  HHEprumu. M0 JIMHE TOPMO3HOTO MYTH.
KOHcepBaTI/IBHHe CHUIJIBI. O6ocHoBanue Pemienue PacyeTHbIX 3agad BBICOKOTI'O,
MPUMEHUMOCTH 3aKOHOB COXPaHEHUS OJIMMIINA/IHOTO YPOBHEHN CIIOKHOCTH
Uroro no pazgeny 20

Paszgen 2. Mexanndyeckue KoJe0AHUA M BOJHBI

2.1

Mexanndecknue BOJIHBI

4

CelicMu4yecKue BOJIHBI.
3BYK, HH(PPA3BYK U yJIbTPa3BYK

IIpoBenenne uccieq0BaHMIi.

e AHanu3 JaHHBIX O PETUCTPAINU 3EMJICTPSICECHUMN
1 B3PBIBOB C MOMOIIBIO CEHCMHUYECKNX BOJTH.

TPaHHUILL
YaCTOTHI CIBIIIINMBIX 3BYKOBBIX KOHe6aHI/II‘/'L

I'pynnoBbie MPOEKTHI IO TEMaM:

L4 3KCHepI/IMeHTaJ'IBHOC OmnpeaCJICHUC

— HCTOJB30BaHUE 3ByKa (yJIbTpa3ByKa) B
TEXHHKE (IXOJIOKAINS, YIBTPA3BYK B MEIUIIMHE
H 1p.);

— 3BYKH B IpUPOJIE

OOII OO0 MAOY COMI Ne 18
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Utoro no pazneny
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Pazgen 3. DjieKTpOMArHUTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | Ilkana 3 [TomyyeHne  SIEKTPOMArHUTHBIX  BOJH | [pynmoBble MPOeKTHI MO0 TEMaM:
JIEKTPOMArHUTHBIX Pa3HBIX YaCTOT — TPOSABJIEHUS DJIEKTPOMAarHUTHOIO HU3JIy4EeHUs
BOJIH B [IPUPOJIE;
— TPUMEHEHHE >JIEKTPOMArHUTHOI'O W3JIy4YEHUs
B TEXHUKE
Hroro no pazneny 3
Paznen 4. CBeToBble IBJICHUS
4.1 | JIunsel 4 ®opmysia ToHKOM suH3BL. [loctpoenue | [IpoBeaeHue 3KcriepUMeEHTA:
n300paxxeHuil, cHOPMHUPOBAHHBIX TOHKOW | e OmpeneiacHue (hokycHOrO paccTosHUA U
JINH30H1 ONTHUYECKOM CUIIBI COOMpAIOIIEH JIUH3HI.
JKcnepuMeHTAJIbHOe HCCIIe0BaHUe
3aBUCUMOCTHU CBOWCTB H300pakeHUH B TOHKOMU
JIMH3€ OT PACCTOSIHUS MEXAY JIMH30H U UCTOYHHUKOM
CcBeTa. JKCIEPHMMEHTAJbHOE  HCCJIe0BaHUue
W3MEHEHUS ONTHUYECKOW CWIbl MpPU CIOXKEHUU
TOHKUX JINH3.
Pemenne 3agay  BBICOKOIO,  OJMMIIMAIHOTO
YPOBHEH CIIOKHOCTH Ha TMOCTPOCHHE B JIHMH3aX
1 GOpMYITy TOHKOU JTUH3bI
4.2 | Paznoxenue 6e1oro 2 Koadppunuentsl orpaxenus, nornouenus, | [IpoBenenne ®W  00bsICHEHHE  ONBITOB 110

CBC€Ta B CIICKTP

NponyCKaHus  Jydell  pa3Horo
Ha pa3HBIX BEMIECTBAX

oBETa

BOCIIPUSITHIO  I[BETa  NIPEAMETOB  IPH  HUX
HAOIIOZICHNN Yepe3 IBETOBbIE (OUIBTPHI (IIBETHHIE
OYKH).

Pemlenne kadyecTBeHHBIX 3a1a4




4.3 | BonHOBBIEC CBOMCTBA 1 WNureppepenuns u audpakuus 3ByKoBbiX | [IpoBeneHHe dKcnmepuMeHTA:
cBeTa BonH.  MHTepdepenuus u  audpakuus | e HaGuIOACHHC SIBJIEHUH UHTEPPEPEHIUH
CBETOBBIX BOJIH u nudpakmuu cBeTa
Hroro no pazaeny 7
OBLIEE KOJIMYECTBO 34
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