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PaGouas mporpamMma Kypca BHEYpOUHOU aesTenbHOCTH «TpynHBIE BOMPOCHI
buzuku. 7-9 knaccey (manee — IlporpamMma) BKITIOYAET MOSCHUTENBHYIO 3aIUCKY,
collep)kaHhe OOydeHHs, I[UIaHUpYeMble pe3yJbTaThl OCBOEHHUS MPOrpPaMMBl,

TEMATHYCCKOC IINIAHUPOBAHUC.

HOACHUTEJIBHAS 3AIINCKA

OO0mas xapakrepucTHKa Kypca

PaGouast mporpamma Kypca BHEYPOYHOU AESTeNTbHOCTH «TpyaHBIE BOIPOCHI
¢u3ukn» pazpaboraHa B COOTBETCTBUM C TpeboBaHUsIMU  (eaepaTbHOro
rOCyIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa OCHOBHOTO 0OOIIero odpa3oBaHMs
(®I'OC OOQO) u HampaBieHa Ha OpraHu3alMi0 00y4yeHUs (U3UKE, BBIXOJSIIETO
3a paMku ¢eaepaibHOM paboueil mporpamMmbl MO (U3MKE OCHOBHOIO OOIIEro
obpazoBanus (®PII OOQO) 6a3zoBoro ypoBHS, C y4eTOM HCIONb30BaHUS BHUIOB
NesITeIbHOCTA 00YyYarolXcsl, OTJIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpamMMbl yYUTHIBAIUCH ClIEIYIOIINAE IOKYMEHTHI:

— pacnopspkenue [IpaButensctBa Poccutickoit @eneparum ot 19 HosOps 2024 r.
No 3333-p «O6 yTBepk JIeHUM KOMILIEKCHOTO IJIaHa MEPONPUSITUMA IO MOBBIIIEHUIO
KayecTBa MAaTeMaTHYeCKOr0 M eCTeCTBEHHO-HAay4dHOro O0pa30oBaHUs Ha MepHOJ
110 2030 romax;

— nucbMo MuHucTepeTBa npocBenieHus: Poccuiickoit denepani OT S5 UIOJA
2022 1. Ne TB-1290/03 «O HampaBleHUH METOAMYECKUX PEKOMEH AN
M0 OpraHU3alli¥ BHEYPOUHOU MESTEIbHOCTH B paMKaxX pean3alui OOHOBJICHHBIX
(benepalbHBIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB HAYAIBHOTO 00IIIero

¥ OCHOBHOT'O OOIIETO 00pa30BaHus.

AKTyaJIbHOCTH Kypca

B ycnoBusx peann3anuM  CTpAaTerMyecKodl 3aJayd MO  JIOCTHKEHHIO
TEXHOJIOTUYECKOI0 CyBEpeHUTeTa CTpaHbl repes Gpu3nieckum o0pa3oBaHUEM B UUCIIE
[JIaBHBIX TIOCTaBJEHBl CIEAYIOIIMEe LeNH: TMOArOTOBKAa OOYy4alolluXcs B IpoLecce
o0yuenus pusuke K BbIOOpY npodeccuid, CBsI3aHHbIX C pA3BUTUEM €CTECTBEHHBIX HAYK
U TEXHOJIOTHWH; pa3BUTHE TBOPUYECKUX U HCCIEJ0BaTeIbCKUX CIOCOOHOCTEM
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oOyuaromuxcs. BaXHBIM KOJIWYECTBEHHBIM TIOKa3aTeleM TMOBBIIICHUS] HHTepeca
K ¢usnke sBISeTCS POCT KOJIMYECTBA BBITYCKHUKOB, BbIOMparOINX (GU3NKY
Ha TOCYJIapCTBEHHOW UTOrOBOM aTTeCTALMH.

OcBoenue [IporpaMmMbl criocoOCTBYeT MOBBIIICHUIO MOTUBALUN O0YyYarOIINXCS
K U3y4eHUIO0 (U3MKH, MO3BONSET UM Ha MPaKTHUKE MO3HAKOMHUTHCA C (PU3NUECKIMHU
SBJICHUSIMHU, JKCIEPUMEHTAIbHO M3Y4YUTh (PU3NUYECKHE 3aKOHOMEPHOCTH, Pa3BUTh
UMEIoLIMecss U NpUOoOpecTH HOBblE NPAKTUYECKHWE YMEHUS U HaBbIKM B 00JIACTH
IUIaHUPOBAHUS, MOJArOTOBKH, IPOBEICHUS, aHaJIU3a U WHTEpIpeTauud (pU3n4ecKoro
JKCIIEPUMEHTa, HAyYHUThCS MPUMEHSATh TEOpeTUYeCKHe 3HaHUs AJs OObSICHEHUs
¢u3nyecKkux SBIEHUH M MPOLIECCOB, HE TOJBKO Ul pELIeHMs] pacdeTHbIX 3aaay
BBICOKOT'O ¥ OJIMMIIMAJHOTO YPOBHEH CIOXHOCTH, HO U B CUTYalHUAX >KU3HEHHOI'O
xapakrepa. [Ipenycmorpennbie IIporpaMmoii BUIIbI 1€ATEIbHOCTH (MHAMBUyabHas
U TpYIIoBas MPOEKTHAass M HccienoBaTeNbekas eATeNbHOCTh) CIIOCOOCTBYIOT
pa3BUTHIO TO3HABaTEJIbHBIX, PEryJSATUBHBIX M KOMMYHUKATHBHBIX YMEHHI
obOyuatomuxcs. Ilporpamma cooTBeTCTByeT ujee MPHUKIAIHON HalpaBlIeHHOCTH,
KOTOpasi, B YHciie APYTrUX HJeHd, MOoJoXeHa B OCHOBY Kypca (HU3WKH, M3ydaeMOro
Ha YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHUsl.

Kypc moxer ObITh BOCTpeOOBaH O00YyYaroIMMMCS, KOTOpble UMEIT HHTEpec
K W3y4eHHIO (PU3MKH, TOTOBITCS K YYacTHIO B OJUMIMaAax IIKOJIbHUKOB
1o (¢u3MKe, IUIAHUPYIOT YIriyOsieHHoe u3yueHue pU3UKM Ha yPOBHE CpeJHero 00ILero

o0pazoBaHUsI.

Leab u 3axa4un Kypca

Peanuzanusi BHEYypOUHON JesTELHOCTU SIBISIETCS HEOThEMJIEMON YacThIO
o0Opa3oBaTelbHOr0 Impolecca, obecrneyrBas B TOM  YHUCJIE€  BO3MOXHOCTb
dbopMupoBaHus 00pa30BaTENHHBIX MPOTPAMM  PA3IMYHOTO YPOBHS CIOXHOCTH
Y HamnpaBJIEHHOCTH C Y4Ye€TOM 00pa3oBaTellbHbIX MOTpeOHOCTe U crocoOHOCTel
o0yuaroluxcs, BKJII0Yasi OJapeHHbIX JeTel.

Hean Ilporpammbr  —  ofecriedynTh  HWHAWBHUAYAIbHBIE  IMOTPEOHOCTH

o0ydarolmuxcs B M3y4YeHUH (U3UKU, B YCJIOBUSX, KOrjga Y4eOHbIM TuiaH



o0pa3oBaTeNbHONW OpraHu3aldy MpeaycMaTpuBaeT H3ydeHue ydeOHOro mpenMera
«®Pu3nKa» TOIBKO Ha 6230BOM YpOBHE.

[Iporpamma pa3zpaboTaHa ¢ ydeToM pekoMeHIauuil QenepaabHOil pabdoueit
porpamMMbl BOCIIUTaHUs. B 4acTHOCTH, OHA YYUTHIBACT [ICHUXOJIOr0-NeJarornyeckue
0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KaTteropuu oOydarormmxcs. [Iporpamma
CHOCOOCTBYET JOCTHKEHHUIO JIMYHOCTHBIX PEe3yJIbTaTOB OCBOSHUSI 00pa3oBaTeIbHOMN
nporpaMmmbl 1o ¢uzrke B cooTBeTcTBUN ¢ PI'OC OOO 1 cOOTBETCTBYET ClEAYIOLIUM
OCHOBHBIM HaIpaBJICHUSIM BOCTIUTAHUS:

1) marpuoTnyeckoe BOCIHUTAHHE: LEHHOCTHOE OTHOLIEHHWE K JOCTHXKEHHUSIM
POCCUICKUX Y4EHbIX-(PU3UKOB;

2)rpaxJaHckoe M JyXOBHO-HPAaBCTBEHHOE  BOCIHUTaHUE: T'OTOBHOCTb
K AaKTUBHOMY YYacTHIO B OOCYXJEHUM OOIIECTBEHHO 3HAYHMMBIX M O3TUYECKHUX
npobJieM, CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JTOCTIKEHUN (QU3NKH;

3) LeHHOCTH HAYYHOT'O MO3HAHUS: OCO3HAHUE LIEHHOCTH (PU3NYECKON HAYKH KaK
MOILHOTO UHCTPYMEHTa MO3HaHMsI MUPa, OCHOBBI pa3BUTHSI TEXHOJIOTUH, BaKHeHILIel
COCTaBIIAIOIIECH KYJIbTYphl; OPUEHTALUs B JI€ATEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY
Hay4yHBIX MpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS IPUPOJBL;
pa3BUTHE HaydYHOM  JIOOO3HATENBbHOCTH, MHTEpeca K  HCCIIeN0BaTeNIbCKON
NesITeNbHOCTH;

4) TpynoBOe BOCHHUTaHME: MHTEpeC K MPaKTUUYECKOMY M3Y4eHUIO Ipodeccuil,
CBSI3aHHBIX C (PH3UKOMH;

5) sKonoruyeckoe BOCIUTAHME: OPHUEHTALUsl Ha MpUMeHeHHe (UINUYECKUX
3HaHUU Ui pelleHus 3a7ad B 00JacTU OKpY)Karollel cpeibl.

N3yuenne kypca HampaBiieHO Ha (OPMUPOBAHUE Y O0yUAIOIITIXCS

— cHCTeMbl (DM3MYECKUX 3HAHWKW KaK CHUCTEeMOOOpa3ylollero KOMIIOHEHTa
€CTeCTBEHHO-HAYYHON KapTHHBI MHUpPa, KaK OCHOBBI Ui MOHUMAaHUS (HU3NUECKOM
CTOPOHBI SIBIIEHUN OKPYKAIOLIEro MUPa;

— MHTepeca Ha MpOJODKeHHe OOydeHHMs Ha YpPOBHE CpeIHero oOIlero
oOpazoBaHusl.

B pamkax pemienust ocHOBHBIX 3a7au [IporpamMmbl JOIKHO ObITH 0OecedeHo:



— TpUOOIIeHre  OO0ydJaroluXxcsi K  CaMOCTOATENbHOM  MO3HaBaTeJbHOU
Y UCCIIEI0BATEIIbCKOU AEATEIbHOCTH, K HAYYHBIM METOIaM IMO3HAHUS;

— ¢dopMupoBaHre y OOyJalOIIMXCS MOTHBALlMA W Pa3BUTHE CIIOCOOHOCTEH
K U3YUYEHUIO (PU3UKHU;

— (dopMupoBaHre y 00ydaroIMUXcss YMEHUNH OOBSICHITH U OLICHUBATH SIBICHUS
OKPYXAaroLIero MUpa, UCTOJIb3ysl 3HAHUS U OMbIT, MOTYyYEHHBIE TPU U3YyUeHUH PUUKH,
NPUMEHSITh WX IMpPU pelleHud MpodiieM B IOBCEIHEBHOM XWU3HU U TPYyJOBOU
JIESTEIIbHOCTH;

— OCO3HaHHWe OOy4YaroIIUMHUCS LEHHOCTH (U3NYECKUX 3HAHUH B JKU3HU
YeJIOBEKA, MOBBILIEHUE YPOBHS JKOJIOTMYECKOW KYJIbTYPbl, HENPUATHE IEUCTBUU,
MIPUHOCSIIUX Bpe OKPYXKAIOLIEN cpelie U 310POBBIO JIFOJIEH;

— TpuoOpeTeHne  OOYyYalOIMMHCS ~ ONbITAa  CaMOIMO3HAHUSA,  KITFOUEBBIX

KOMHGTGHHHﬁ, HCO6XO,I[I/IMLIX AJIA pa3JIMIHbIX BUAOB ACATCIIbHOCTH.

MecTo Kypca B 00pa3oBaTe/IbHOM Npolecce

Bo ®I'OC OOO pna oOs3aTelbHOrOo OOy4YeHHMsI YTBEP)KIEHBI JBa YPOBHS
OCBOeHHs pabouux mporpamm 1o ¢u3nKe: 0a30BBIA M YIiyOJeHHBINM, HauWHas
¢ 7 xmacca. CogmepxaHue mporpammbl 1o (usuke (YriIyOJeHHBIH YpPOBEHB)
HamnpaBlIeHO Ha  YyOOBIETBOPEHHE TIOBBIIIEHHBIX 3alpOCOB  OOydarolIuXxcs,
CTpeMsILIXcs K 6ojee TTyOOKOMY OCBOSHHIO TIPeIMETHBIX pe3ybTaToB. [Iporpamma
Kypca BHEYpPOUHOH nesitenbHOCTH «pynHble BOmpochl (GU3MKW» HarpaBlieHa
Ha paclIupeHre 3HAHUK 00yJarouuxcs mo Gpu3uKe I KIAcCOB ¢ Oa30BBIM yPOBHEM
o0yueHus pusmke.

TemaTnueckoe miIaHUpoOBaHUE B MpOrpaMMe Kypca BHEYPOUHOH JesITeIbHOCTH
«TpynHbie Bonmpoch! (U3UKW» COCTABIEHO TakK, YTO paclpeneieHne coaepKaTeabHbIX
pa3ziesioB B HEM CHHXPOHM3MPOBAHO C 0053aTeNbHON MporpaMMoi 6a30BOro ypoBHSI.
Peanuzanus conepkanus npejaraeTcsi B ¢popmMax U BUJax AeSTellbHOCTH, OTINYHBIX
oT ypouHbix. CieayeT OTMETHTb, YTO JaHHBIM KypC BBICTpaWBaeTCsi HE TOJBKO
Ha pacCIIMPEeHUH (HU3MUECKOro cojep)kaHus 0a30BOr0 YpOBHS, HO M Ha MOBBIIICHUN

YPOBH: CIIOKHOCTH 3a1a4, IpeajiaracMbixX JJIsI pCIICHUA.



PaGouas mporpamMma Kypca BHEYpPOUHOU HeATeNbHOCTH « TpymHBIE BOIPOCHI
bu3uKm» TpeaHa3HadeHa sl peanu3anuu B 7—9 kimaccax. MOpMbl JesITETHHOCTH
o0yJaromuxcess TNPeycMaTPUBAIOT aKTUBHOCTh M CaMOCTOSITEIBHOCTB, COYETAIOT
WHAVBUAYAIbHYIO U TPYNIOBYIO (OpPMBI pabOTHI, OTIMYAIOTCS OT YpPOUHBIX Oosee
[THPOKUM WCTIOJTh30BaHUEM IIKOJILHOT'O (GU3NYECKOTO  AKCIIEPUMEHTA,
MCCIIeZIOBATENILCKON 1 IMTPOSKTHOM JISSITeJIbHOCTH, pellleHueM HeCTaHJapTHBIX 3a1a4 U Jp.
CTpyKTypupoBaHUE TEeMaTUYECKOTO IUITAHWpOBaHUs B lIporpamMme COOTBETCTByeT
MOPSIAKY U3YYEHUS Pa3/ieioB U TeM (hHU3UKH 0a30BOro ypOBHS B OCHOBHOMH IIIKOJIE, TEM
caMbIM O0ECTIeUrBaeTCsl MPEEeMCTBEHHOCTh YPOYHOH M BHEYPOUHOH IesTebHOCTU
¥ BO3MOKHOCTb OCBOEHUSI ITPOTPaMMBbI B TPYIINaX MEPEMEHHOTO COCTaBa.

Peanmzamus  IlporpamMMbl TipedmnosiaraeT Co4yeTaHWE pa3IUYHBIX BHUIOB
NesiTeTbHOCTH o0ydatomuxcs. [[ist rpynmoBoii paboThl MpeyCMOTPEHBI: TUCKYCCUH,
paboTa Haj poeKTamMu (BEIOOP TEMBI MPOSKTa, TUIAHUPOBaHUE padoT, pachpeiesieHrue
poJiel, B3aMMOOIIEHKA TIPH BBIITOJTHEHUH TPYIIOBBIX TPOEKTOB); MOHTaX
AKCIIEPUMEHTAJIBHBIX  YCTAHOBOK;  TpOBeACHWEe  (U3MUECKHX  W3MEpeHHi
MO/ PYKOBOJACTBOM VUHTENS; OOCYXIeHUe (PU3NUECKUX SBICHWA M IPOIECCOB;
000CHOBaHWe MOJIENIeH MPU pellieHuH pacueTHhIX 3a1ad. B uHauBHIyansHON paboTre
MporpaMMol  TIPeyCMOTpPEHBI: 00paboTka W  WHTEpHpeTanus pe3yJbTaToB
GU3NYeCKUX W3MEpEeHUH; TMOCTPOSHHEe YCTHOTO WM IHUCHMEHHOTO OOOCHOBaHUS
MpY peIieHNr KadeCTBEHHBIX 3ajad, 3allicCh CHUCTEMbl YpaBHEHHWH W BBITIOJIHEHUE
MaTeMaTHUeCKUX pacdyeToB TMIpH pelIeHWH 3a1ad; TIOWCK, WHTepIpeTalus,
npeoOpa3oBaHue W MPUMEHEHHEe MHPOPMAIMK €CTeCTBEHHO-HAYYHOTO COACPIKaHMUS.
Takue BUIBI IeATETFHOCTH TOMOTAIOT PAa3BUBATh Y 00yUAIONINXCS, C OHOW CTOPOHBI,
HaBBIKA BOCIIPHUSITHS HOBOW WH(OpMAIMU MPU pa3IUdHBIX CHoco0ax ee IMojadw,
a ¢ JIpyroil — aKTUBHOCTh, CAMOCTOSATEIBHOCTh M TBOpUYECKOe Hadano. Peanmuzanus
[TporpamMMBbI cTIOCOOCTBYET HE TOJBKO PACITUPEHUIO 3HAHUT U YMEHUM 00yJaroIIIX s
B 00acTy (HU3UKHU (UTO OPUEHTUPYET Ha BBHIOOP TEXHOJIOTMYECKOro (MHKEHEPHOTO)
npodusii B CpefHEl IIKOJe), HO W Pa3BUTHIO y HUX YHHBEPCAIBHBIX y4eOHBIX

NEeNCTBUM.



[Tporpamma kypca paccumtana Ha 102 daca B TedeHHE Tpex JIET OOYy4YeHHS
B 7-9 Kyaccax TpH MPOBEJACHUH 3aHITUI OIWH pa3 B HEJENo 1Mo 1 akageMudecKkoMy
yacy Kaxjoe. B 3aBUCHMOCTH OT KOHKDPETHBIX YCJIOBHMH peanw3allid OCHOBHOM
o0pa3oBaTebHOM MMporpaMMbl M  KOJUYECTBA OOYYalOMIMXCS  JIOIYCKaeTcs
dbopMupoBaHUE YIECOHBIX TPYIIT U3 00YUAIOIINXCS PAa3HBIX KJIACCOB B IIpeJieaX OHOM
napaiiend. [Iporpamma MOXKeT pealli30BBIBaThCS 00pa3oBaTEIbHON OpraHmu3aluei
CaMOCTOSITeJTbHO JTUOO Ha OCHOBE B3aWMOJEHCTBUS C NPYTMMHU OpTraHU3AIUSIMU,
OCYIIIECTBIISIFOIITUMHU 00pa30BaTeIbHYIO A TEIBHOCTD.

[Tpu peanmzaruu IIporpaMmbl 3aa4a yUUTENSI COCTOMT B TOM, YTOOBI CO31aTh
JUTSI 00y4aromuxcsi He0OXOIMMbIe yCIIOBUS ISl PUOOPETEHUS M Pa3BUTHS YMEHHH,
CBSI3aHHBIX C ITPOBEJIEHUEM 3KCIIEPUMEHTOB. J[JIs peleHus 3Toi 3a1a4u He0OX0IUMO
Hamnune B KaOwHeTe (U3MKUA CTaHAAPTHOTO OOOPYIOBaHUS, KOMILIEKTYIOIIUX
U PACXOJIHBIX MaTepHAaIOB, TPeOYIOIIUXCS IS TPOBeIeHUs dKcniepuMeHTa. [ lepeueHb
nmpenjaraeMpix padoT cpopMUpoBaH TaKMM O0pa3oM, UYTO TMOATOTOBKA K WX
MIPOBEJICHUIO HE JIOJKHA BBI3BIBATh CYIIECTBEHHBIX 3aTPYJAHEHUN — BCE HEOOXOAMMOE
Ut peanm3ariuu [IporpaMmbl, Kak MpaBujio, JIMOO HAXOMWUTCS B KaOWMHETe (PU3UKH,
OO0 JTIOCTYITHO B TTOBCETHEBHOM OBITOBOM OOMXOJIE.

BTtopas 3agada yaurens mo peanu3zainuu [IporpamMMel cBsizaHa ¢ BO3MOXHOCTBIO
MOKWCKa, OOpabOTKM W TIpeACTaBleHUs WH(OpPMAIlMU HAYYHOTO COACpIKaHUS
MpU OpraHW3allMM TPYIIOBOW MPOSKTHOW M HCCIEIOBATEILCKOW e TeIIbHOCTH.
JIJIs ycremHoi peanu3aliyd CIeHapUeB IMPOEKTOB PEKOMEHYETCS HCIIO0JIb30BaTh
MepPCOHAbHBIE KOMITBIOTEPHI C  YCTAHOBJIIEHHBIMH O(MHUCHBIMH  IpOrpaMMaMu
U TIOCTYTIOM K ceTH MIHTepHeT (kak MUHUMYM OJTWH KOMIIBIOTED JJISl KaXOW TPYIITIHI).

[To ycMOTpeHMIO Y4YUTEIs HEKOTOpbIE 3aHSITHUS MOTYT OBITh HCKIIOYEHBI
WM 3aMeHeHbl. /{15l MoBBIIEHUsT HHTEpeca K IPaKTUYECKOMY U3Y4YEHUIO Tpodeccuid,
CBS3aHHBIX ¢ (U3MKOW, peKoMeHmyeTcsi BHectn B [lporpamMmy pervoHa bHBIHA
KOMITOHEHT: SKCKYpPCHUU Ha MECTHbIE MPEANPHUSITHS, B PErHOHANIBHBIE MYy3€U, BY3bI

H KOJUICIKHU TEXHAYECKOU HaITIpaBJICHHOCTH.



COAEPXAHUE OBYUYEHUA
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Pazgea 1. ®u3uka u ee poJib B IO3HAHUH OKPYKAKOLIEro Mupa

@u3nka — OCHOBA Pa3BUTHUSI TEXHUKU U TEXHONOrMd. PU3NUecKue BETUYUHBI
u ux m3mepenue. Knaccudukaius n3meputenbHbIX mpuoopoB. [lorpemHocts npsMoro
u3MepeHus. MHTepBanbHOe mpeicTaBieHHe NorpemHocTd usMmepeHus. [lonsitue
O MOIPelIHOCTH KOCBEHHOIro W3MepeHusi. MeToa rpaHul] AJsl OLIEHKU MOTPEeLIHOCTH
KOCBEHHOI'O U3MEpEHUS.

IIposeoenue skcnepumenma:

N3mepeHue TemnepaTypbl pU MOMOLIY KUJKOCTHOIO TepMOMETpa U AaTHUKa
TeMIIepaTyphl.

M3mepenne o0beMa TBEpAOrOo Tela C IOMOIIBIO MEH3YPKH, 3aIlUCh
NOrPEeIIHOCTH U3MEpPEHUSI.

M3mepeHust pasmMepoB MaJIbIX OOBEKTOB € YKa3aHUEM MOTPEIIHOCTH KOCBEHHOIO
U3MEpEeHMUsL.

I pynnoevie npoexmui 0 UCTOPUH PA3BUTHUSI KOCMOHABTHKHU.

Paznen 2. [lepBoHaua/ibHbIE CBeIEHHsI O CTPOEHUH BelllecTBa

bpoyHoBCcKOoe [BUXeHHWe. ArperatHble COCTOSIHWS —BelnecTBa. [loHsTHe
0 KpUCTAILITMYECKIX U aMOPPHBIX TBEPIBIX TelaX. AHU3OTPOIHS CBOHCTB.

Ilposeodenue skcnepumenma: ONBITBI 1O HAOONEHUIO OpPOYHOBCKOTO
nBKeHus u mubdy3nn.

IIpakmuyeckas paboma TO TOCTpOeHHIO KpucTawmueckor pemetrkn NaCl

U APYIrux BE€UICCTB U 00BSICHEHUIO AHU30TPOIINHU CBOMCTB.

Paznen 3. /[BuskeHue 1 B3auMojelicTBHE TeJl

Cpenusisi ckopocTh. PasHble criocoObl omnmucaHusi JBWXKEHUS (TaOIMYHBIM,
rpaduyeckuit). ['paduky 3aBUCUMOCTEH BEJIWYMH, OIKCHIBAIOIIMX PAaBHOMEPHOE
npxkenue. Cmecu u cruiaBbl. [loBepxHocTHass W JuHelHas MIOTHOCTh. Cuia

ynpyroctu. Cuia TpeHUs CKOJIbKeHUsI. PaBHOAEMCTBYIOIIAs! CHIL.
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IIposedenue sxkcnepumenma.

M3mepeHne cpeaHedl cKOpocTH  (OBMXKEHHUE MOZAENU  BJIEKTPUUECKOIro
aBTOMOOWJIS, CKOJIb)KeHHE OpycKa MO HAKJIOHHOW MIIOCKOCTH | JIp. ).

UccnenoBanue 3aBUCUMOCTU CpefHeil CKopocTh Opycka MpHU ero ABHXKEHHUU
BHU3 10 HAKJIOHHOM IMJIOCKOCTH OT yTila HAaKJIOHA IITOCKOCTH.

M3mepeHne >KECTKOCTM OJIHOM TMpPYKHUHbl M JKECTKOCTH JBYX MPYXKUH,
COEJIMHEHHBIX MEK]ly COOOM MMOCiIe10BaTeIbHO UM NapaljIebHO.

UccnenoBanue pacTsKeHUs MPY>KUHBI OT MacChl MOJIBELINBAEMbIX I'PY30B.

UccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaIbHOTO
JIaBJIEHUs] U1 HE3aBUCUMOCTH OT TUIOLIAI MOBEPXHOCTU CKOJIbKEHMUSI.

[IpencraBnenue pe3ybTaTOB MCCJENOBAHUM B BHJE TIpadUKOB C yKazaHHEM

MIOIPEIIHOCTEN IPSIMBIX U3MEPEHU.

Paznen 4. /laBjieHne TBepaAbIX TeJl, dKUAKOCTel U ra3oB

JlaBnenne TBepAbIX Tes. [ uapocTaThyeckoe MAaBleHHEe B  KUJKOCTH.
ATMmocdepHoe naBieHue. BoiTankuBaroras cuia.

IIposeoenue sxkcnepumenma.

HccnenoBanne 3aBUCUMOCTH JaBJICHHWs, OKA3bIBAEMOI'O YEJIOBEKOM Ha IO,
B 3aBUCHUMOCTH OT ILJIOIIQM ONOPhI (0OCHMKOM, Ha KaOJayKax H T. I1.).

HccrnenoBanne 3aBUCUMOCTH THIPOCTATHUYECKOTO JMJaBIEHUS B IKUIKOCTU
oT ryouHsl (¢ momotisio U-00pa3Horo MaHoMeTpa U JaTIuKa).

Ha6monenue nposiBiieHus aTMOCHEPHOTO JTaBIEHUS.

HccnenoBanne  3aBUCHUMOCTH  aTMOC(HEPHOrO  JABICHHWIO OT  BBICOTHI
OTHOCHTEJILHO MOBEPXHOCTU 3eMJIH.

UccnenoBanue 3aBUCMMOCTM Beca Tela B BOJe OT oObema MOrpy>KeHHOMH
B KUJKOCTh YaCTH TeJa.

HHoueudyanvHvie npoekmeol.

Kax Bb1OpaTh 00yBb 1151 310pOBbS?

I/ICTOpI/IH BO3AYyXOIlIaBaHUA U IPUMECHEHUE COBPECMCHHLIX a3pOCTAaTOB.
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Mzyuenne npuniumna pabotel Oatuckadon, Oatuchep U ocobeHHOCTEH

CTPOCHUA FJ'Iy6 OKOBOJHBIX XMBOTHBIX.

Paznen 5. PaGora u MomiHoCThL. JHeprus

[Tonucnact. IlpocTble MexaHU3MBbI B NPUPOJEC U TEXHHUKE. 3aKOH COXPaHEHUS
MEeXaHU4YeCKOM YHEPruu.

Ilposedenue skcnepumenma. poBepKa yCIOBUSI paBHOBECHSI pblUara.

Pewenue IKCNnepuUmMermailbHblx 3a0ay4 Ha COCIUHCHU S 0JI0KOB.

8 KIIACC

Pazgea 6. TenuioBble siBJIeHUS

AnnorponHble  Moxaudukanuu  yriepoja. [loBepxHocTHOe — HaTsKeHHe,
cMauMBaHMe, KanuuisipHble siBleHus. KoapduimeHT noBepXHOCTHOrO HaTsKEHUS.

Tennmoobmen u TerioBoe paBHOBecue. 3akoH HetoTroHa—Puxmana. YpaBHeHnue
TEIUIOBOro OanaHca.

M3meHenue BHyTpeHHeW sHepruu mnpu (a3zoBeIX mMepexogax. | paduueckoe
IpeJCTaBlIeHNe IPOLIECCOB HarpeBaHUs/OXJIaXKIeHUs BelllecTBa.

TeruioBele nBUraTenu W 3alllUTa OKpYXKarolled cpenpl. TeruioBble IOTepU
B TEIUIOCETSX.

IIpogedenue sxkcnepumenma.

BripamyBanue KprucTaiiioB MOBAPEHHON COJM UJIM MEIHOTO KyIopoca.

OnbIThl, JEMOHCTPUPYIOLIME IOBEPXHOCTHOE HATSHKEHHE, KalmWUIspHbIe
SBJICHUS U SBJICHUS CMAYMBaHUS.

Hccnenosanue nporecca TemioooMeHa Mpy CMeIINBaHUU XOJOIHOU U ropsiueit
BOZBI.

Hccnenosanue pa3oBbIX MEPEXOA0B.

I pynnoevie npoexmol IO TEMaM:

IIporuno3upoBaHre 3KOJOTMYECKUX ITOCIEACTBUN HCIOIB30BaHUs JBUraTenen
BHYTPEHHEr'O CTOpaHuUs.

IIporHo3upoBaHre HSKOJOTMYECKUX ITOCIENCTBUM HCIIONB30BAHUS TEIIOBBIX

u FI/I,I[pOBJ'IeKTpOCTaHL[I/IfL
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Pa3znen 7. daexkTpuyeckne H MATHUTHbBIE SIBJIEHHS

Onektpuzauusi Ten. 3akoH Kymnona. Dnextpuueckoe mone. DJC B uenu
MOCTOSIHHOTO Toka. 3akoH Owma Ui TONHOM Lenu. DJNeKTpUYecKhe Ienu
Y IOTPeOUTENN IJIEKTPUIECKONU SHEPTUH B OBITY.

JleficTBie MAarHUTHOTO TIONiE Ha MpPOBOJHUK C TokoMm. Cuna Awmrmepa
U omnpexaeneHue ee HamnpasieHus. Cuna JlopeHua u onpejesieHre ee HampaBJICHHUS.
VY ckopuTenu 3apsyKeHHbIX YacTHLL.

OnektporenepaTop. CrocoObl MOMydeHHsI JIEKTPUIECKON SHEPTUH.

IIpoeeodenue skcnepumenma:

OnekTpuzauusi U OOBSICHEHHE DJJIEKTpU3alUMu  Tejl, B3aUMOJEHCTBUE
3apsKEHHBIX TeJl.

[IpoBepka mpaBuiia CIOXKEHUS HaNpsOKEHUW TIpU  [OCJIeI0BaTeIbHOM
COCJIMHeHUH JBYX PpEe3UCTOPOB, TMpaBuja g CHUJbl TOKa MpU Mapaie]IbHOM
COEJIMHEHHUH PEe3UCTOPOB.

Omnpenenenue 3/IC 1 BHyTpeHHETr0 CONMPOTUBIEHUSI UICTOUHHUKA TOKA.

[IpoBepka BeImoaHeHUs 3aKkoHa OMa 1715 TOJIHOM LenHu.

Onpenenenune K111 HarpeBarens.

UccnenoBanuie nelicTBUsI MAarHUTHOTO TOJISE HA IPOBOJIHUK C TOKOM.

HHousuoyanvHvie npoekmol Ha pUMeEHEHUe CUiibl AMrepa u cuibl JlopeHna
B TEXHUUYECKUX YCTPONCTBAX.

I pynnoevie npoexkmul IO TEMaM:

DNEeKTPOCTAHIINU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHUH.

DKONIOTUYeCcKHe MPoOIeMbl SHEPTeTUKH.

TonnmBHBIE JIEMEHTHI U JIEKTPOMOOUITH.

9 KJIACC

Pa3gen 8. Mexannueckue siBJIeHHS

['padmueckass wHTepnpeTaluss yCKOpPEHHUS, CKOPOCTH, IPOWJIEHHOro IyTU
U MepeMelleHust AJi1 NPSIMOJIMHEHOro paBHOYCKOPEHHOTO ABUKEHMUSI.

JluHamMuKa U KMHEMaTHhKa Tema, ABUIXKYILIEerocsi BBEpX WU BHU3 MO HAKJIOHHOM
MJIOCKOCTH. JIlnHaMMKa ¥ KHHEMaTHUKa Teja, OpOIIeHHOro MO/ YIJIOM K TOPU30HTY.

13



JIBr>xeHne 1o OKpYKHOCTH. | [oHSITHe O TaHTeHIMAIBHOM YCKOPEHHH.

3akoH bepnynnn. [TonpemHas cuna Kpbuia camornera.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS. 3aKOH COXPAaHEHWs HMMITYJIbCa. 3aKOH
coxpaHeHUsi MexaHu4deckoid osHeprud. KoHcepBaTuBHble cuibl. (OOOCHOBaHUE
MPUMEHUMOCTH 3aKOHOB COXPAHEHHUSI.

IIposeodenue skcnepumenma:

OnpeneneHue  yCKOpeHHMsl Tela MPU  PABHOYCKOPEHHOM  JIBH)KEHHH
10 HAKJIOHHOM TVIOCKOCTH.

HccnenoBaHnue 3aBUCUMOCTH IYTH OT BpPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HauaJlbHOM CKOPOCTH.

HccnenoBanue JBUKEHUs Tejla, OPOILIEHHOr O O] YIJIOM K TOPU30HTY.

N3mepenue neproja v 4aCTOThI OOpaIlleHUs TeNna Mo OKPYKHOCTH.

OnsIThI, IeMOHCTpHUpPYIOIIKE AeiicTBUe 3akoHa bepHymin, u ux oObscHeHue.

M3mepenre KNHETUYECKOM YHEPIUM Tella 110 JUIMHE TOPMO3HOIO ITyTH.

I pynnosvie npoexmui O TEMaM:

Hcropus pa3BuTHs OT€YECTBEHHON TPaXJaHCKOW aBUALIAH.

Cyna Ha TOABOIHBIX KPbUIbSIX.

AHTI/IKpBIJ'IO Ha CKOPOCTHBIX aBTOMOOMIISX.

Pa3znen 9. Mexannuyeckue KoJieGaHUs U BOJTHBI

CelicMuyeckue BOJTHBI. 3BYK, MH(Pa3BYK U YIbTPa3BYK.

IIposedenue uccnedosanuii:

AHallU3 JaHHBIX O PErucTpali 3eMJIETPSCEHUNH U B3PHIBOB C MOMOIIBIO
CEeMCMUYECKHX BOJIH.

DKCrepyUMeHTaIbHOE OIpe/iefieHne TPaHUl] YacTOThl CIBIIIUMBIX 3BYKOBBIX
KoJIe0aHuH.

I pynnoevie npoexmol 0 TEMaM.

Hcnons3oBanue 3ByKa (WK yJlbTpa3ByKa) B TEXHUKE (9XOJIOKAIUs, YIbTPa3BYK
B MEJUIMHE U JP.).

3BYKHU B IPUPOJE.
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Pazgea 10. DaekTpoMarHuTHoOeE MoJie U 3JIeKTPOMATHHUTHbIE BOJTHbBI
[TonydyeHure 3JIeKTPOMAarHUTHBIX BOJH Pa3HbIX YaCTOT.

I pynnosvie npoexmui IO TEMAM.

IIposiBieHus1 371€KTPOMAarHUTHOIO U3JIyY€HUS B IPUPOLIE.

HpI/IMCHeHI/Ie QJICKTPOMArouTHOI'O U3JIYICHHA B TCXHUKE.

Pa3zgen 11. CBeToBbI€ sIBJIEHUSA

®opmyna ToHKOM JsmH3BL [locTpoeHue wu3o0pakeHU, CHOPMUPOBAHHBIX
ToHKOM JnuH30i. KoadduumeHTsl oTpakeHus, MOIJIOIIEHUs, MPOIMYCKaHUS Jydeil
pa3HOro IIBETAa Ha Pa3HBIX BellecTBaxX. MHTepdepennus u Audpaxiys 3ByKOBBIX BOJH.
HuTtepdepenius u qudpaxiys CBETOBbIX BOJH.

IIpoeeodenue skcnepumenma:

OrnpeneneHue (QOKYCHOrO pPACCTOSIHUSIT W ONTUYECKOW CHIIBI cobuparolei
JIUH3BIL.

UccnenoBanre 3aBUCMMOCTH CBOMCTB M300pa)keHWU B TOHKOM JIMH3e
B 3aBUCHUMOCTH OT PACCTOSIHUS MEX]y JIMH30M U UICTOUHUKOM CBeTa.

M3MmeHeHHs oNTUYeCKOM CUJIBI PY CII0KEHUU TOHKHUX JIMH3.

OmBITEI MO0 BOCHPUSTHIO IIBeTa MPEAMETOB TPU WX HAOIIOACHUU dYepes
1[BeTOBbIe (PUIIBTPHI (IBETHBIC OUKH).

Habmonenue siBnennit uaTephepeHInn 1 TuGPaKIu.
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ILJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS KYPCA BHEYPOUYHOM
AEATEJIBHOCTU «TPYJAHBIE BOITPOCBHI ®PU3UKN»

Peanu3zauus mporpamMmel Kypca BHEYPOUHOI AesITeIbHOCTH « T pyaHbIE BOITPOCHI
bu3MKM» HampaBlieHa Ha oOecriedeHue NOCTHKEeHUS O00y4YarolIMMUCS JTUYHOCTHBIX,

MCETAIIPECAMETHBIX U IIPEAMETHBIX O6pa3OBaTeJ'IBHBIX PE3yJIbTATOB.

JIMMHOCTHBIE PE3YJIBTATDI B uactu:

1) nampuomuueckoco 6ocnumanus: 1IEHHOCTHOE OTHOLIEHHE K AOCTUXKEHUSIM
POCCHICKUX YUEHbIX-(DU3UKOB;

2) epadxcoanckoco U 0YXOBHO-HPABCMBEHHO20  B0CHUMAHUA: TOTOBHOCTb
K aKTHBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAYMMBIX U STHYECKHUX
npobJieM, CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM TOCTHKEHUN QU3NKY;

3) yennocmu HayuHo20 nNo3HaHus. OCO3HAHWE IIEHHOCTH (DU3MUECKO HayKH Kak
MOILHOTO UHCTPYMEHTA MO3HaHUsI MUPa, OCHOBBI pa3BUTHSI TEXHOJIOTUH, BaxKHeHILIel
COCTaBJISIIOLIEH KyJNbTYpbl, pa3BUTUE HAyyHOM JOOO3HATEIBHOCTH, WHTEpeca
K ACCJIeIOBATEIILCKON e TebHOCTH;

4) popmuposanua Kynomypvl 300p08bs U IMOYUOHANLHO20 OJIA2ONOLYYUUL:
OCO3HaHME LIEHHOCTH 0e30MmacHoro oopasa )XKM3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MUpe, BaXHOCTH MpaBWJl O€30MacHOro IOBEIEHMs] Ha TpPAHCIIOpTe, Ha Joporax,
C DNIEKTPUYECKHUM U TEIUIOBBIM 000py/IOBaHHEM B JOMAIITHUX yCIOBHSIX;

5) mpyoosoco 6ocnumanus.; akTUBHOE ydacTHe B peLLIEHUH MTPaKTUUeCKUX 3aa4
TEXHOJIOTUYECKON ¥ COLMAJbHOW HAMpaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE
¥ QU3NYECKUX 3HAaHUI; MHTepec K MPaKTUUECKOMY U3yUeHMIO podeccrii, CBSI3aHHbIX
¢ hu3uKoii;

6) sxkonoeunecko2o 6ocnumanusA. OPUEHTALMs Ha NpHUMEHeHue (GU3nuecKux
3HaHUU JUId pellleHus 3ajJad B OO0JIacTU OKpY’Karolllel cpeabl, IUIAHUPOBaHUS
MOCTYINKOB U OLIEHKH X BO3MOXKHBIX MOCIEACTBUN Il OKpYXKaIOLEei cpeabl;

7) adanmayuu K USMEHAIOUUMCA YCTIOBUAM COYUANLHOU U NPUPOOHOU CPedbl:

HOTpe6HOCTB BO B3aHMOJICHCTBUU IMIpX BBIIIOJIHCHUHN I/ICCJ'IG,Z[OB&HI/IFI U IIPOCKTOB
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bu3rYecKol HaNpaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JPYTHX; OCO3HAHHE
neUIUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTeW B 00JacTv (U3HKY;
IUTAaHUPOBAHWE CBOErO0 PAa3BUTHS B TMPUOOPETEHUM HOBBIX (QU3MYECKUX 3HAHW;
CTpeMJICHUE aHaJIM3UPOBAaTh U BBIABIATH B3aUMOCBS3M IPUPOABI, O0OIIECTBa

U 3KOHOMHUKH, B TOM YHCJIC C UCITIOJIb30BAHUCM (1)I/I3I/I‘-IGCKI/IX 3HAHMU.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeqbHbIE YHHBePCAJIbHbIE yUeOHbIE el CTBHUS:

ba3zosvie nocuueckue deticmeusi:

— BBIABIAAT W XapaKTepH30BaTh CYIIECTBEHHblE TPU3HAKU  SIBICHHM
Y TIPOLIECCOB;

— BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUs B pacCMaTpUBaeMbIX (hakTax,
JTAaHHBIX U HAOJIFOIEHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHUSIM;

— BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3M NpU M3YYEHUU (QU3NUECKUX
SBJICHUM M TpoLeccoB, JelaThb BBIBOABI C MCIOJB30BAaHMEM J€AyKTUBHBIX
Y UHJIYKTUBHBIX YMO3aK/IIOUEeHUMN, BbIIBUraTh FMIIOTE3bI O B3aUMOCBA3IX (PU3UUECKUX
BEJIMYNH;

— CaMOCTOSITEJIbHO BBIOMpATh Croco0 perieHus: yueOHOW (u3nueckor 3amaun
(cpaBHEHME HECKOJIbKMX BAapHUAHTOB peIIeHHs, BBIOOp Hambosiee MOAXOISIIETO

C Y4E€TOM CaMOCTOATEIIbHO BBIACIICHHBIX KpI/ITepI/IeB).

bazoesvie uccneoosamenvckue oeticmeus:

— HUCIOJB30BaTh BOMPOCHI KaK HUCCIE0BATENbCKUNA WHCTPYMEHT IO3HAHUS,
MPOBOJIUTh IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJOXXHBIN
(bU3UYECKHI DKCIIEpUMEHT, HeOOJIbIIIOe UcCieoBaHue (PU3UUECKOTrO SIBJICHNUS,

— OIIEHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, IOy CHHYIO
B XOJI¢ UCCIIeIOBAHUS UJTH DKCTIICPUMEHTA;

— CaMOCTOSITeJIbHO (pOpMYJUPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJjbTaTam
MIPOBEIEHHOTO HAOJIIOICHMSI, OTIBITa, UCCIICAOBAHMS;

— MPOTHO3UPOBATH BO3MOXKHOE JlaibHEelIIIee pa3BUTHe (PU3NUSCKUX MTPOIIECCOB,
a TaKk>ke BbIIBUTATh MPEINOI0KEeHUs 00 UX Pa3BUTUU B HOBBIX YCJIOBUSX U KOHTEKCTAX.
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Paboma c ungopmayueii:

— TIPUMEHSTh Pa3IUYHBIE METOJbl, WHCTPYMEHTHI M 3alpOChl TMPU TTOWCKE
U oTOope WHpOpPMAIMKM WM IaHHBIX W3 WCTOYHUKOB C YYETOM IpeSIOKeHHOU
y4eOHOM 3a7]auu 1 33/IaHHBIX KPUTEPHEB,

— BBIOMpATh, AaHATM3WPOBATh, CHCTEMATU3MPOBATh W HWHTEPIPETUPOBATH
WH(GOPMAIUIO PA3TUYHBIX BUIOB U (OPM TIPEACTaBICHUS;

— OLIGHWBATh HAJIEKHOCTh HMHQPOpPMAIMKM [0 KPUTEPUSM, TPEAJIOKESHHBIM
yUHUTENIeM WiN CHOPMYITHPOBAHHBIM CAMOCTOSITEHLHO;

— CaMOCTOSITETbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMy  MpeJCTaBICHUS
nHQOpMaIlMl ¥ WUIFOCTPUPOBATh peliaeMble 3aJadd  HECJIOXKHBIMUA CXEMaMH,

JuarpaMMamu, MTHOU rpadUuKoil 1 UX KOMOWHALUSAMH.

KommyHukaTHBHBIE YHHBepcaJbHbIe YUeOHbIe TelcTBUSA

Obuwenue:

— BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHhMEHHBIX TEKCTAX;

— B XoJie OOCYXJeHHS Y4YeOHOro maTepuala, pe3yJIbTaroB JadopaTOpPHBIX
paboOT W TIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBbI
W BBICKa3blBaTh WJEH, HalleJICHHble Ha pelleHue 3aladyu W TOoJJep)KaHue
OJaro)keaaTebHOCTH OOIIEHHS;

— COIIOCTABIISITh CBOU CYXKIEHUS C CYXKISHUSIMH JPYTUX YIACTHUKOB JHAJIOTA,
O0OHapyKMUBaTh Pa3InIUE U CXOACTBO IMO3UIIHIA;

— TMyOJIMYHO MPEACTABISATh Pe3yIbTaThl BBITOJIHEHHOTO OIBITA, UCCJIeTOBAHMS,

IMIPOCKTA.

PeryasiTuBHbIC YHHBepcajbHbIe ydeOHbIe 1elCTBUSA

Camoopeanuzayusi:

— BBIABIIATH MPOOJIEMBI [IJIs1 PELICHUS B )KU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

— OPHUEHTHPOBATbCA B  PA3IMYHBIX  NOAXOAAX  IPUHATHUSA  PELICHUM

(MHAMBUYaTbHOE pelleHue, MPUHITHE pellleHUi B IpyIe);
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— CaMOCTOATCJIIBHO COCTaBJIATH aJITOPUTM PEIICHUA (1)PI3I/I‘-I€CKOﬁ 3aJa4uu
WM IIJIaH HMCCICAOBaHUSA C Y4YE€TOM HMMCHOIHUXCA PECYPCOB H COOCTBEHHBIX
BOSMO)KHOCTCIZ, APryMEHTHUPOBATH IIpEajiaracMbI€ BapUaHThI pCHJCHHﬁ;

— JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTh 3a pelIeHUE.

CamoxoHmponv, SMOYUOHATbHBIU UHMEIEKN:

— JlaBaTh aICKBATHYIO OLICHKY CUTYallUU U IIpeajiaraTh IjlaH €€ U3MEHEHUS;

— YYWUTBIBaTh KOHTEKCT U NPEJBUIETHh TPYAHOCTH, KOTOPHIE MOI'YT BO3SHUKHYTh
OpU pelleHud y4dyeOHOM 3ajauM, aJanTUpOBaThb peLIeHHe K MEHSIOIIMMCS
00CTOATENLCTBAM;

— OOBSICHATH  NPUYMHBI  JOCTIXKEHUS  (HEAOCTH)KEHHs)  pe3yJIbTaToB
NesITeNIbHOCTH, J1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY, YMETh HaXOAUTh NO3UTUBHOE
B [IPOU3OLIEAIIEH CUTYall1H;

— BHOCUTh KOPPEKTHBBI B JESTEIbHOCTb HAa OCHOBE HOBBIX OOCTOSTENbCTB,
W3MEHUBLINXCS CUTyallul, YCTAHOBJIEHHBIX OLUMOOK, BO3HUKIIHNX TPYAHOCTEH;

— OLEHMBATh COOTBETCTBHE Pe3yJIbTATA LIEJIU U YCIOBUSIM;

— CTaBUTH ce0sl Ha MeCTO APYroro 4ejloBeKa, IOHUMAaTh MOTUBbI U1 HaMepeHUs
ApYToro,

— NpU3HaBaTh CBOE IMPaBO Ha OMIMOKY NpU pelIeHUH (QU3NYecKUX 3ajad

HJIK B YTBECPKACHUAX Ha HAYUYHBIC TEMBI X TAKOE€ K€ IIPaBO JAPYroro.

NHNPEAMETHBIE PE3YJIBTATHBI:

ITpenmetHbie pe3yibTaThl ocBoeHus I[Iporpammbl yuyeOHOro Kypca K KOHILY
oOydenus B 7 KkJacce:

— paznuuath (u3MYecKue sBIeHUS (MeXaHW4YecKoe JBM)XEHHUE, TerjoBoe
JIBUKEHHE YacTUI[ BeIeCTBa, B3aUMOACWCTBHE Tel, aTMoc(epHOe IaBleHUE,
MpeBpallleHNs] MEXaHUYECKON SHEPTUU U JIp.) M0 ONMUCAHUIO UX XapaKTepPHBIX CBOMCTB
Y Ha OCHOBE OMbITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOe SIBJICHHUE;

— pacrno3HaBaTh MpOsIBJICHHE U3YYEHHBIX bu3nueckux  SBICHUU
B OKpY)KalOIIeM MHUpe, IPU 3TOM MEePeBOAUTH MPAKTUUYECKYIO 3a7adyy B y4eOHYIO,

BBIJIEJISITh CYIlIECTBEHHbIC CBOMCTBRA (ITpU3HAKK ) (U3UUECKUX SBIICHUH;
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— XapaKTepu3oBaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS W IPOIECCHI,
WCTIONB3YS MpaBUiia CIOXKEHUsSI CHil, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
3aKOH COXpPaHCHUS] MEXaHWYECKOW YHEPTUH | JIp.;

— OMWCHIBATh M3y4YEHHBIC CBOWCTBA Tel W (PU3NUYSCKUX SIBIICHUN, WCIIONIB3YS
dbusnyueckne BeNWUYMHBI (Macca, IUIOTHOCTh BEIECTBA, BpeMs, IyTh, CPEIHSS
CKOpOCTh, CUJla yOpPYroCTH, Cujia TPEeHUs, CUjla TSKECTH, BeC Tejla, KUHEeTHUYecKas
Y TIOTEHUUAJIbHAS YHEPTUs U Ap.);

— OOBSCHATH WM3y4YeHHBbIC (M3WYECKHE SBICHUS, MPOIECCHl W CBOMCTBA Tell,
B TOM YHCJIe B KOHTEKCTE€ CUTyalluil MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa,
W pellaTh KayeCTBEHHbIC 3a/lauM, 3aJauM, TPeOYIOIUe YMCICHHOTO OLCHUBAHUS
XapaKTepHBIX 3HAYeHUN (PU3NYECKUX BEJMYWH, pacdyeTHBIC 3a/add MO0 H3ydaeMbIM
TeMaM Kypca GU3UKH;

— TMPOBOJUTH MPSIMble U KOCBEHHBIE H3MEPECHHS HW3YYEHHBIX (HUBUUECKUX
BEJIMYMH C WMCIOJb30BaHMEM aHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, 00OCHOBHIBATH
BBIOOp MeTOJla U3MepeHus, PUKCUPOBATH MOKa3aHUs NMPUOOPOB;

— coOmoaTh TpaBuia TeXHUKW Oe3omacHOro Tpyna mpu  pabote
C JabopaTopHbIM OOOpYyJOBaHWEM, 3HaTh MPUHIKWI JCUCTBUS TNPHUOOPOB
Y TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIIAIOIINECS COCY/IbI,

OGapoMeTp, pblyar u ap.

[IpenmeTHble pe3yibTaTbl ocBoeHUs! lIporpammel yuyeOHOro Kypca K KOHILY
oOyueHus B 8 Kkiacce:

— HCMONb30BaTh TIOHATHSA (arperaTHble COCTOSIHMSI BeIIecTBa, CIOCOOBI
U3MEHEHUsI BHYTPEHHEH OHEpPruH, DIIEMEHTAPHBIA  DJIEKTPUYECKUN  3apsf,
[IPOBOJHUKH, IIOJYIIPOBOJHUKHU, AUIEKTPUKHA, HUCTOYHUKHU IIOCTOSHHOIO TOKA,
aJIeKTpUYecKoe T0jJe, MarHUTHOE ToJie M JIp.) U CHUMBOJMYECKUH S3bIK (U3HUKH
IPU pellleHUH Y4eOHbIX U MPaKTUYECKUX 3a/]ay;

— pa3nuuath sBJIeHUs (TEIUIOBOE pPAaBHOBECUE, HWCIApeHWe, KOHJEHCalus,
IUIaBJIeHUEe, KpUCTAJIM3aLusl, KUIIEHUe, CIIOCO0B! TeIonepeaayn, dJaeKTpu3anus e,

B33HMO,Z[CI>10TBI/I€ 3apsA 0B, ,I[efICTBI/Ie QJICKTPHUYCCKOI'0 TOKa, JICMCTBUE MarHUTHOTO
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MoJisi Ha TPOBOJHUK C TOKOM MU Jp.) MO OIMHCAHUIO HUX XapaKTEepHBIX CBOKMCTB
¥ Ha OCHOBE OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NUEeCcKOoe SBICHHE;

— OMHCHIBATh M3y4YEHHBbIE CBOMCTBA Tel M (U3NUYECKUX SBJICHUM, UCTIONB3Ys
¢u3ryecKue BeJIMUKHBI (TeMIIepaTypa, KOTU4eCTBO SHEPTUH, yieIbHas TeII0eMKOCTh
BEIIECTBA, yJelibHasg TeloTa IUIaBIICHUs, YIElbHas TeIuloTa [apoodpa3oBaHus,
ylleJabHas TeTIoTa CrOpaHus TOITMBA, KOO(POUIIMEHT MOJIe3HOr0 AeMCTBUS TEIJIOBOM
MallIMHbI, OTHOCUTENbHAS BIAXHOCTh BO3/lyXa, padoTa U MOIIHOCTb 3JIEKTPUUYECKOIO
TOKa ® [p.), NpPUA OINWCAHUU TPABWIBHO TPAKTOBATh (PU3UUECKHUH CMBICH
UCTIOJIb3yeMbIX BEJIWYUH, WX OOO3HAYeHWs] M eIWHULbl (U3MYECKUX BEeJIUYHH,
HaXOAUTh (QOPMYJIbl, CBS3bIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C APYTUMHU
$U3NIECKUMHU BETUYNHAMU;

— XapakTepu30BaTh CBOMCTBA Tell, (PU3NUECKUX SBJICHUH 1 IIPOLIECCOB, UCTIONb3YS
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJSIPHO-KHHETUYECKON TEOpUU CTPOCHMS BELIECTBa,
ypaBHEHHE TEeIJIOBOro OanaHca, 3aKOH COXPaHEHHUs 3JIEKTPHUUECKOro 3apsijia, 3aKOoH
Kynona, 3akon OMa, 3akoH J[koyns—JIeHIla, 3aKOH COXpaHEHUs 3HEPruu, Iph 3TOM
pa3nuvaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHiecKoe BhIpaKeHNe;

— OOBSCHATH N3YUEeHHBIE (PU3NYECKUE SIBIICHNUS, IIPOIIECChI, CBOWCTBA T€Jl, B TOM
Yyyclie M B KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pellaTh
KaueCTBEHHbIE 3aJaud, B TOM YHUCJIe TpeOylollue YUCIEHHOINO OLIEHUBAHUS
XapaKTepHbIX 3HAaYeHUW (QU3NYECKUX BEIUYWH, pellaTh pacyeTHble 3aJauu
M0 M3y4aeMbIM TeMaM Kypca GU3HKH;

— TPOBOAUTH TMpSMble W KOCBEHHBbIE HW3MEpPEHUs HW3YUYEHHBIX (HU3UUECKUX
BEJIMYMH C UCTIOIH30BAHNEM aHAJIOTOBBIX U IIU(MPOBBIX MPUOOPOB;

— pacro3HaBaTh NIPOCThIe TEXHUYECKHUE YCTPONUCTBA (’KMIKOCTHBIA TEPMOMETP,

TEpPMOC, JIBUraTellb BHYTPEHHEr 0 CrOpaHusi, peocTaT U Ap.).

[IpenmeTHble pe3yibTaThl OCBOEHUS IPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 9 Kiacce:
— WCIIONB30BaTh TMOHATUS (OTHOCUTENBHOCTh MEXaHMYECKOro JIBIIKEHUS,

MEXaHU4YeCKOe BOJIHBI, 3BYK, MH(QPa3BYK M YJIbTPa3BYyK, 3JEKTPOMArHUTHbIE BOJHBI,

21



IIKaJIa DJIEKTPOMArHUTHBIX BOJIH, HICTOYHUK CBETa, CIICKTP UCITYCKAHUS U TTOTJIOICHUS
U 7p.) ¥ CHAMBOJIWYECKAN SI3BIK (DM3WKU TIPH PEIICHUU yUeOHBIX U TPAKTUIECKUX
3ajad;

— paznuuath siBieHus (CBOOOAHOE TajeHHe Tell, IBWKEHHE M0 OKPYKHOCTH,
KosiebaTenbHOe IBUKEHHE, BOJTHOBOE JIBIKEHHE, pa3oKeHne 0eJoro cBeTa B CIEKTP
U Jp.) TO ONHWCAHWIO WX XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB,
JIEMOHCTPUPYIOIINX IaHHOE (prU3rUecKoe sIBJICHHE;

— pacro3HaBaTh  TPOSBICHWE  W3YYEHHBIX  (QU3WYECKUX  SBJICHUM
B OKpY’KarolieM Mupe (B TOM YHucle, GU3NUECKOe SBICHUS B MPUPOAE), P ITOM
MEPEeBOIUTH MPAKTHUECKYIO 3a/7a4y B YUeOHYIO, BBIJCIATH CYII[ECTBEHHBIE CBOMCTBA
(mpu3HaKky) GU3NUECKUX SIBJICHUM;

— OMWCHIBATh M3y4YEHHBIE CBOMCTBA TeN W (PU3NUYECKUX SIBIICHUU, WCITONB3YS
du3nyecKre BeMMYUHBI (CPeIHSSI 1 MTHOBEHHAs! CKOPOCTh Tella MPH HepaBHOMEPHOM
JBIKEHWU, YCKOpPEHWe, YCKOpeHWe CBOOOMHOTO MajeHusl, UMITyJIbC Tejla, UMITYIhC
CHWJIBI, TIEPHOJ, W 4YacToTa KojeOaHWi, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh
CBeTa, TTOKa3aTelb MPEJIOMIICHHS CPeIbl U JIp. ), IPU ONHUCAHUH MTPABUIIBHO TPAKTOBATh
bu3HYecKuil CMBICT UCTIONE3YEeMBIX BEJINYNH;

— XapaKTepu30BaTh CBOMCTBa Tell, (U3NYECKUX SBICHUW W IMPOIECCOB,
UCTIONIb3Ysl 3aKOH COXpaHEHWs SHEepPruH, 3aKOH BCEMHUPHOTO TATOTCHWS, MPHHIIHIT
CYTIEPIIO3HIIMHA CUJI, TIPUHITUI OTHOCUTENhHOCTH | anmmites, 3akoHbl HhfoTOHA, 3aKOH
COXpaHEeHUs] UMITYJIbCa, 3aKOH bepHYIIN, 3aKOH OTpakKeHUs] W TIPEJIOMJICHHsI CBeTa,
GopMyITy TOHKOW JIMH3BI, TP 3TOM Pa3IMyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA
¥ er0 MaTeMaTHYeCKOe BhIpaKeHHE;

— pelaTh 3a/1auy M0 U3y4aeMbIM TeMaM Kypca, BhIOMpasi COOTBETCTBYIOIIYIO
(GU3MYECKyI0 MOJellb C UCIOJIb30BaHUEM 3aKOHOB M (OPMYI, CBS3BIBAIONINX
bu3nUecKre BEeIIMYUHEL;

— TPOBOJUTH TPU HEOOXOJMUMOCTH CEpUIO0 TMPSMBIX WU3MEPEHHIA, OIpeIesis
cpellHee 3HAaYeHWE H3MepsSeMON BEJMYMHBI U TMOTPEIIHOCTh PE3yJbTATOB MPSIMBIX

MU3MepeHHii, 000CHOBBIBATh BHIOOP crioco0a n3MepeHusl (M3MepUTeNbHOro Npuodopa);
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— coOyrojaTh TMpaBWia TEeXHHWKM Oe3omacHoro Tpyna TMpu  paboTe
¢ abopaTOpHBIM 00OPYIOBaHWEM, XapaKTepHU30BaTh MPUHIUI NEeWCTBUS TPHOOPOB
U TEeXHUYECKUX YCTPOWUCTB (CIUIOMETp, HaTUUKKA TOJOXKEHHUsS, PaCCTOSHUS
U YCKOpPEHMsl, pakeTa, O4KH, (oroammapar, MUKPOCKOI, TEJECKOIl, CIEeKTPOCKOII,
kamepa BunbcoHa u ap.), HCMONB3YyS OCOOEHHOCTH (DUBUYECKUX SIBICHHM,

HCO6XO,Z[I/IMBI€ @HBHHCCKI/IG 3dKOHbI 1 3aKOHOMEPHOCTH.
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TEMATHUYECKOE IIJTAHUPOBAHHUE

7 KJIACC
n/n P P 4acoB

ACATECIBHOCTH

OcHoBHOE coaepkanue

®opma padoThI/XapaKTePHCTHKA
AesITeIbHOCTH 00y4aromuXxcs

Pazaen 1. ®u3uka 1 ee poJib B IO3HAHHH OKPYKAIOIEro MH pa

1.1 | ®usuka — oCHOBA Pa3BUTHS 3 JlocTikeHust  OTeyecTBEHHOH  Hayku | ['pynmoBble NpOeKTHI 10 UCTOPUM PasBUTHUS
TEXHUKH U TEXHOJIOr Uit U TeXHUKH KOCMOHABTUKM (paboTa ¢ aHHOTUPOBAHHBIM
CIIICKOM PECYPCOB, BBIOOP TEMBI, MOArOTOBKA
W 3aIKTa pe3eHTalmii)
1.2 | duznyeckue BeIUMIHHBI 2 Wsmepenne  ¢usnueckux — BenuuuH. | IpoBeaenune sKcnepumMenTa:
Krnaccnukanms W3MEpHTENBHEIX TIpU- | e M3MepeHue  TEMIEparypbl [pH  IOMOLIM
6opos. IlorpemHocrts mnpsAMoro usme- KUAKOCTHOTO ~ TePMOMETpa ¥ JaTddKa
peHust. VHTepBaibHOE Ipe/CTaBlIEHHE TEMIIEPATYPbL.
norpemHocTH  u3Mepenns.  [oHATHE | o M3Mepenne 06beMa TBEPOTO TENA C TIOMOIIBIO
O MOrpeHHOCTH KOCBEHHOT'0 M3MEPCHUA MEH3YPKH, 3alKMCh MO PEIIHOCTH U3MEPEHUS.
(Ha mpuMepe KOCBEHHOTO H3MEPCHHS | o W3mepeHne  pasMepoB  MajibIX  OOBEKTOB
pasMEpoB  MaJlbIX TEI MW KOCBEHHOIO C  YKa3aHWEM IIOrPEIIHOCTH  KOCBEHHOIO
u3MepeHuss o0beMa  TBEpPIOro  Tela H3MepeHHs
C MOMOIIBI0O MEH3YpKH). MeTtoa rpaHm
JUIsL OLEHKM [Or'PelIHOCTH KOCBEHHOI'0
M3MEPEHUS
Hroro no pazaeny 5
Pa3aen 2. IlepponayaiibHble CBeACHHS O CTPOCHHH BELIECTBA
2.1 | JIBuxKeHue 4acTuiy 1 Jnddysus. bpoyHoBckoe ABMKEHNE IIpoBenenne IKCNEepUMEHTA:
BEIECTBA e OmpiTl 10 HAOJIFOJEHHIO  OPOYHOBCKOTO

JBIDKECHUS U TU () (py3umL.
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Pemenne KauecTBeHHBIX 3a1a4 Ha 00ObSICHEHUE
ABJICHUI B )KM3HEHHBIX CUTYaLHIX
2.2 | ArperarHble COCTOSHHS 1 Arperarnble coctosiHus Bewecra. [lons- | IlpakTuyeckasn pabora: MOCTPOEHUE
BELIECTBA THE O KPUCTAUIMYECKMX W aMOp(QHBIX | Kpuctaimmueckoir pemerkn NaCl wu  mpyrux
TBEPbIX TeNaX. AHIM30TPOINS CBOICTB BEIIECTB, 00BSICHEHNE AHU30TPOIINHU CBOHCTB
Hroro no pazaeiny 2
Paznen 3. /IBuskeHue U B3aNMO/IeiiCTBHE TeJ
3.1 | MexaHuueckoit JBIKeHNE 5 CpenHsst cKopoCTb. IIpoBeaenne IKCnepHMEHTA:
Pasubie cnocoObl omucanus JBHKEHMA | e V3MepeHue CpemHEl CKOPOCTH (IBIDKCHHE
(taGumLbl, rpaduKn). MOJIENH 3JIEKTPUYECKOTO aBTOMOOMJIA,
I'padguku  3aBUCHMOCTeH  BEIMYHH, CKOJIbJKEHHE OpyCKa 110 HAKIOHHOMU IIOCKOCTH
OMNHMCHIBAIOIIMX PABHOMEPHOE JIBIDKEHHE. U Ip.).
Onpenenenne nyTH no rpaQuKky | e VccienoBaHue 3aBUCHMOCTH CpeaHel CKopocTu
3aBUCUMOCTH  CKOPOCTHM  OT  BPEMCHH Opycka Ipu ero JABMXEHUH BHU3 110 HAKJIOHHOM
(n1sl pABHOMEPHOTO M HEPABHOMEPHOTO IUIOCKOCTH OT yIJla HAKJIOHA [UIOCKOCTH.
ABVOKEHHS) Pemenne  pacueTHbIX  3aJa4  BBICOKOTO,
OJIMMITHATHOTO YPOBHEH CI0KHOCTH Ha CPEIHIOK0
CKOPOCTb, C HCHOJIb30BaHUEM TI'padukoB/Tabmmiy
3aBUCHMOCTA CKOPOCTH M IYTH OT BPEMEHH
TIpY PABHOMEPHOM M HEPABHOMEPHOM JBHKECHUH
3.2 | [noTHOCTH 2 CBs3p  IUIOTHOCTU C  KOJMYECTBOM | PemieHne IKCHEPHMEHTAIBLHBIX H PacYeTHBIX
MOJIEKYJI B €IuHULE 00beMa BELIECTBA. | 331a4  BBICOKOrO,  OJMMIMAJHOTO  YpOBHEM
Cmecn wu  cmaBbl.  |1oBEpPXHOCTHAS | CIOXKHOCTH Ha CPEIHIOI0 TIIOTHOCTh, MOBEPX-
W JINHEHHAas IOTHOCTD HOCTHYIO U JIMHEHHYIO INIOTHOCTh
3.3 | Cusl. Bumsr cun 4 Cuuia yripyrocri. IlpoBenenne YKcnepuMeHTA:
Cuna TpeHHs CKOJIB)XEHNS. e II3MepeHne IKECTKOCTH OJHOH  MPY>KUHBI
PaBHOzelicTBYIOIIAS CHIT U KECTKOCTM JBYX HPYKHH, COEAMHEHHBIX
MeXJIy coOoli moclenoBaTe bHO WM Hapa-
JIEJIBHO.
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e lccnenoBaHue  3aBUCUMOCTH  PACTSDKEHUS
MIPY>KUHBI OT MACChI IOBELINBAEMbIX IPY30B.

e VccnenoBaHue 3aBUCUMOCTH  CHIIBI  TPEHUS

CKOJIB)XEHHSI OT CHJIBI HOPMAJIbHOTO JABIICHHS

M HE3aBUCUMOCTU OT IUIOMIAIM MOBEPXHOCTH

IpencraBieHne  pe3yJbTaToOB

HCCIICIOBAaHUI B BUJE IPaQUKOB C yKa3aHHEM

TIOTPEINHOCTEN MPAMBIX U3MEPEHUN.

CKOJIbXKCHUA.

Pemenne pPac4eTHbIX 3agav BBICOKOTO,
OJIMMITHA/THOT'O ypOBHeﬁ CJIO)KHOCTU C IpUME-

HeHHeM (OpMy T T U3YUECHHBIX CHIT

HWroro no pazneny

11

Pa3nen 4. /laBienne TBepaAbIX TeJ, JKUAKOCTel H razos
4.1 | HaBlieHue TBEPIbIX Tel 4 Qopmyna ana  BerumciieHus jaasieHus | [IpoBeaenue 3xkcmepuMeHTa:
TBepaoro Tena. Ilepenaua naBneHus | e Mccneqosanue 3aBUCUMOCTH JIaBJICHNS,
B TBEPIBIX TETAX OKa3bIBAEMOIr0 YEJI0BEKOM Ha 1oJ,
B 3aBUCUMOCTHU OT IUIOIIAH OMOPBI (OOCHKOM,
Ha KaOJIyKax u T. I1.).
NuauBuayanbublii npoekt «Kak BoIOpaTh 00yBb
TUIS 3]I0POBBS?Y
Pemenne KaveCTBEHHBIX H PAacYeTHBIX 3a7a4
BBICOKOTO, OJIMMITMAJHOTO YPOBHEH CIOXHOCTH
Ha pacyeT JaBJICHUs TBEPIOro TeJa
4.2 | I'mapocraTudeckoe 3 Qopmyna g ruapocrathdeckoro | IlIpoBeaenue sxkcnepuMenTa:
JIaBJIEHUE B XUAKOCTH JaBjieHdsl B OKMAKOCTH.  ManomeTp. | o MccrenoBaHue 3aBHCHMOCTH THIPOCTAaTHYEC-

Coobmarommecs cocy /bl

KOro JaBJICHHMA B JXKHIKOCTH OT I‘J'Iy61/IHI)I
(c  momompio  U-oGpaszHoro
M JaT4HKa).

MaHOMETpa

26



NuauBuayanbHblii npoekT 00 WMCCIEIOBAHUU
MOpckuX riyouH (Oatuckadel, OGartucdepsi,
r1yOOKOBO/IHBIE )KUBOTHBIE).

Pemenne KauecTBEHHBIX H PacUYeTHBIX 3a1a4
BBICOKOT'0, OJIMMIIMAJHOIO YPOBHEH CI0XKHOCTU
Ha JIaBJICHUE B KUIKOCTIAX

4.3 | AtMocdepHOe 1aBieHne

3aBHCHMOCTb aTMOC(EPHOTO JAaBICHHS
OT BBICOTBI HaJl ypoBHeM Mops. [IpuGopst
JUI U3MEPEHHS aTMOC(hEPHOro TaBJICHUS]

IIpoBeaenne JKCnepHMEHTA:

e HabmopeHue  mposBICHUS  aTMOC(EPHOro
JIABJICHUSL.

e VccnenoBanue 3aBHCUMOCTH  aTMOC(EpPHOTo
NABJNEHUS  OT  BBICOTBI  OTHOCHTEJNBbHO
TOBEPXHOCTU 3EMJIH.

Pemenne KayecTBeHHBIX 3aga4 KHM3HCHHOT'O

XapakTepa Ha aTMoc()epHOe JaBieHHe

4.4 | BelTajkuBaromas cuia 4 BortankuBaromas cuna, aeiictyromas | IlpoBeaenne axcnepuMeHTa:
CO CTOPOHBI JKHAKOCTH WM Ta3a | e lccienoBaHune 3aBUCUMOCTH Beca Tejia B BOJE
Ha TIOTPy€HHOE B HUX Teno. [Imapanne 0T 00'beMa MOrpy>KEHHOM B KUKOCTb YaCTH TEJIa.
CyHO0B U BO31yXOIIAaBAHWE Pemenne KavecTBEHHBIX H PacueTHBIX 3a1a4
BBICOKOT0, OJIMMIIMAJHOTO YPOBHEH CIOKHOCTH
Ha BBITAIKUBAIOIIYID CHJy, IUIaBaHWE Tel
W BO3/1yXOIUIaBaHUE.
NnauBuayanbHble  MPOEKTHI 10  HCTOPUH
BO3/IyXOIUTABAHUSI U MPUMEHEHUIO COBPEMEHHBIX
a’poCTaToB
Hroro no pazaeny 12
Pa3znen 5. PaGora n MomHoCTh. DHEprus
5.1 | IlpocTeie MexaHU3MBI 2 Ycnosue paBHOBECHS peaara. | IlpoBeaenune JKcnepuMeHTa:
INomucnacr. e [IpoBepka yciaoBUs paBHOBECHS pblvara.
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[Ipocteie  MexaHM3MBI B HpUPOIE
U TEXHUKE

Pemenne KCmepHMEHTAIBHBIX 3aa4 Ha COe-
JIMHEHUE OJIOKOB.

Pemienne KavecTBEHHBIX 32144, CBS3AHHBIX
C BBISIBICHHEM JIEHCTBUS TIPOCTBIX MEXaHH3MOB
B Pa3IMYHBIX MHCTPYMEHTAX U PUCIOCOOICHUSX,
HCIOJIb3YEMBIX B OBITY M TEXHHKE, a TaKKe
B JKUBBIX OpraHu3Max

5.2 | 3aKoH coXpaHeHMs 2 Kunernueckas M NOTEHLUAlbHas dHep- | PemieHHe KaueCTBEHHBIX H PACYETHBIX 3a1a4
MEXaHUYECKOH SHEPrun rus. 3aKOH COXPAHEHWs] MEXaHMYECKOH | BHICOKOTO, OJIMMITHAJHOTO YPOBHEH CIOXHOCTH
SHEprun Ha TpUMEHEHHE 3aKOHA COXPAHEHWS MEXaHW-
YECKOM SHEprun
Hroro no pazaeiny 4
OBIIEE KOJIMYECTBO 34
YACOB IO TPOTPAMME
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8 KJIACC

. HaumenoBanne
Ne KoumnuecrBo ®opma padoThI/XapaKTepPUCTHKA
n/n pasaciaon wrem 4acoB Ocnogtoe conepaane JAeATeTbHOCTH 00y a0 N XCS
y4eGHOro mpeamera
Pa3aen 1. TenstoBbie siBieHus
1.1 | CtpoeHue u cBoiicTBa 3 Mogzenmu TBepaoro, KUAKoro v razoodpastoro | Ilposenenne IkcnepumMenTa:
BellecTBa COCTOSIHMII ~ BeLIeCTBa. AIIOTpONHbIC | o BpipalmMBanie KpPUCTAUIOB TOBAPEHHOM COJM
MOAN(UKALIH YTIEPOAa. WM MEJHOTO KYIopoca.
[ToBepxHocTHOE HaTspkeHue, cMauubanue, | lIpoBexenune H o0bsICHeHHE OMNBITOB,
KAWL pHbIE SIBJICHUS. JIEMOHCTPUPYIOLIMX TOBEPXHOCTHOE HATSDKEHME,
Koa(duumeHT noBepXHOCTHOrO HATHKEHUS | KANMJULIPHbIC SIBJICHUS U SBJICHUS] CMAUUBaHUSL.
JlaGopaTopHasn pabora o HU3MEPEHHIO
K03 ()ULIMEHTA TOBEPXHOCTHOTO HATSHKEHUS.
Pemenne KadecTBeHHBIX 33124 H BbINOJHEHHE
KOHTEKCTHBIX 3a1aHMii
1.2 | TerioBoe paBHOBeCHE 4 Ynenbhas TEMJI0EMKOCTb Bemectsa. | [IpoBenenne sxcnepumenTa:
TennooOMeH u TenaoBoe paBHoBecHe. 3akoH | o MccmenoBanue npoiecca TernI000MeHa
Hprotrona—Puxmana. YpaBHeHME TemioBoro IIPY CMEIMBAHUK XOJIOAHON U ropsideid BOIBI.
OanaHca Pemenne KadecTBEHHBIX H PACYeTHBIX 3a1a4
BBICOKOTO, OJIMMITMAJHOTO YPOBHEH CIIOAKHOCTH
Ha YypaBHEHHE TeIoBoro OajaHca M 3aKOH
Herotrona—Puxmana
1.3 | ®a3oBble nepexoabl 4 [poueccel NIPEBPALICHHS Bewlecta | [lpopenenne sxcnepuamMenTa:

W3 OJIHOTO arperaTHOro COCTOSHUS B APYroe
(nnaBieHHe M KpUcTamm3auus (oTBepe-
BaHWE), McrapeHue (KUTeHNe) W KOHJeHca-
ous,  cyonmManms W aecyOnumanus).
Hzmenenue BHYTpEHHeit JHEPruu
npu  (a3oBbIX mepexopax. I paduyeckoe

o lccrienopanue (ha3oBbIX IEPEXOIOB.

3aganna Ha OOBSCHEHHE TPOIIECCOB, CBA3AHHBIX
C MEepexoj0M BeLIECTBA M3 OJHOrO arperaTHoro
COCTOSIHUS B IPYTO€.

Pemenne pacdeTHBIX 33124
ONIMMIIMAIHOTO YPOBHEH CII0KHOCTH

BBICOKOTO,

29



IpeACTaBICHAE IIPOLECCOB HAarpeBaHus /
OXJIQXK/ICHIS BELIECTBA

1.4

TernioBbie ABUraTE I

[IpuHUMnBl paboThl TEIUIOBBIX ABHUIATEINCH.
KIIJ] TemmoBoro nBurarens. TerioBbie
JIBUTATENN W 3allUTa OKPYKAIOIIEH CpeJibl.
TemnoBble MOTEPH B TEILIOCETAX

I'pynnoBblie NpoeKTHI 110 TEMAM:

— MPOTHO3UPOBAHUE IKOJOTUUECKUX NOCIE] CTBUN
WCMOJb30BaHUSl  JIBUTaTeneil  BHYTPEHHEro
cropasus,

— MPOTHO3UPOBAHUE HKOJOTUUECKUX IOCIE]CTBUIA
HCIOJIb30BAHMS TEIJIOBBIX u
2JIEKTPOCTAHLIMN.

Pemenne pacyeTHbIX

THIPO-

3a1a4
1 OJIMMITHAJHOTO YPOBHEH CII0KHOCTH HA IPUMEHEHHE
3aKOHA COXPaHEHHMs | TPEBPALICHHS DHEPrUH
B MEXaHUYECKUX U TEIUIOBBIX ITPOIIECCaX

BBICOKOT'O

HWroro no pazneny

14

Pazne.

J1 2. DeKTpHYecKHe H MATHUTHBIC SIBICHHA

2.1 | 3apsbKeHHbIE Tella 2 Onexrpusauus  Tel  3akoH  Kysona. | IIpoBeaenne 3xcnepuMenTa:
1 UX B3aUMO/IeiicTBIE DnieKTpUYEcKoe 1oJe o DjekTpu3alys 1 00bsCHEHUE 3IeKTPU3alUuK Tell,
B3aMMOJICICTBHE 3aPSKEHHBIX TEIL.
Pemenne Ka4€¢CTBCHHbIX 3aga4d TIPAKTHUKO-
OPUEHTHPOBAHHOI0 XapakTepa Ha DJIEKTPU3ALIMIO
TPEHUEM
2.2 | CoeauneHust 3 IocnenosarenpHoe n napajnenabHoe | Ilpoenenne sxcnepaMenTa:
MPOBOJHUKOB COCIMHEHHUE MPOBOJIHUKOB e [IpoBepka mpaBuia CIOXKEHHUS HaNpPSKEHUi

Ipu  1OoCJICA0BATCIIbHOM  COCIUMHEHUHN  JIBYX
InpaBujia JUIA CHJIbI TOKa
TIpU MTapaJIIeIbHOM COCAUHEHUN PE3UCTOPOB.

Pe3KCTOPOB,

Pemenne pPac4eTHbIX 3agaq BBICOKOTO,
OJIMMITHA/THOT'O ypOBHeﬁ CJIO’)KHOCTH Ha CMCIIaH-
HbI€ COCAMHCHMS IIPOBOJIHUKOB
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2.3 | 3akon Oma 4 O/JIC B uenu nocrosiHHoro Toka. 3akoH Oma | [lpoBenenune IkcnepumMenTa:
JUISl TIOJIHOM 11enH ans monHoit  nenu.  Pacuer  mpocteiX | e Ompenenenve DJIC W BHYTPEHHETO  COIPO-
SIIEKTPUYECKUX IIeTei TUBJICHHS UCTOYHHUKA TOKA.
o [IpoBepka BeIMoIHEHH 3aK0Ha OMa JUIs TOJTHOH
LeTH.
Pemenne pacueTHbIX 3a4a4 C HUCIOJIb30BaHUEM
3akoHa OMa J1s MOJIHO# Lenu
2.4 | Pabora 3 Onextpuueckue 1enu u - norpebureny | [lposenenne IkcnepumMenTa:
3JICKTPUICCKOr 0 TOKA 3EKTPHYECKOM SHEPTHHU B OBITY o Onpenenenne KI1/] HarpeBaTens.
Pemenne kadecTBeHHBIX 3aXa4Y Ha OOBSICHEHHE
yCcTpoiicTBa M TNpUHIMIA JEHCTBUS JOMAIIHHX
9JIEKTPOHAr peBaTENbHBIX ITPUOOPOB.
Pemenune pacueTHbIX KOMOHHHPOBAHHBIX 32124
BBICOKOT'0, OJIMMITMATHOTO YPOBHEH CII0KHOCTH
Ha KI1J] narpeBarens
2.5 | MaruuTHbI€ SIBICHUS 4 JlefictBue MarHuTHOro noJjs Ha npoBoAHUK | [IpoBenenune IKcmepumMenTa:
¢ ToxoM. Cuna AmIiepa u onpejieieHue ee | o MccneaoBanne  efCTBHS  MArHUTHOTO — MOJIS
HarpaByieHHsa. DJIEeKTPOABUraTelb MMOCTOSH- Ha NPOBOIHKK C TOKOM.
HOro TOKa. HNuanBuayaibHble NPOEKThI: NIPUMEHEHUE CHJIbI
Cuna Jlopenua u onpejeieHde ee Hampas- | Ammepa | cwiisl  JlopeHIa B TEXHHYECKUX
JIeHUs. Y CKOPUTEJH 3apsiKEeHHbBIX YaCTULL ycrpoiicTBax
2.6 | DiaeKTpoMarHuTHas 4 Onextporeneparop. CrnocoObl mnoiydenus | I'pynnosbie NPoeKThI 110 TEMaM:
VHTy KIS 3JIEKTPUYECKOI SHEPrun —9JICKTPOCTAHLIMM HA BO300HOBJIAEMBIX MCTOU-
HUKaX SHEPTHUH;
— 9KOJIOTUYECKUE MPOOIEMbI FHEPIETUKU;
— TOIJIMBHbIE 2JIEMEHTBI U JIEKTPOMOOU N
HWroro no pazneny 20
OBUIEE KOJIMYECTBO 34
YACOB 1O TPOTPAMME
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9 KJIACC

Ne
n/n

HaumeHoBanne
pa3ae/ioB H TeM
y4eGHOro mpeamMera

KonnvecrBo
4acoB

OcHoBHOE coaepkaHue

®opma padoThI/XapaKTepPHCTHKA
JAesITeJIbHOCTH 00y4alomuXcs

Paszgen 1. Mexannyeckue siBJIeHHs

OpOIIEHHOT0
T0/] YTJIOM K TOPU30HTY

1.1 | CnocoObI onmcanus 3 I'paduueckass uHTepriperanus yckopeHus, | Pemenne  rpadguyeckux  3aga4  BBICOKOTO,
MEXaHUYECKOT 0 CKOPOCTH, MNpPONHAEHHOrO IMyTH M IEpeMe- | OJIMMIIMAJHOTO YPOBHEH CJI0KHOCTH Ha pPaBHO-
JIBIDKEHHS. OIeHHS [ TPSAMOJMHEHHOTO  PaBHO- | YCKOPEHHOE JABIKEHHE
PaBHOyCcKkOopeHHOE YCKOPEHHOT'O JIBUKEHUSL.

MIPSAMOJIMHEHHOE Omnpenenenne MPOHAEHHOTO MyTH U YCKO-

JIBIDKEHHE peHust  JBIDKEHHMST Tena 10  rpauky
3aBHCHMOCTA CKOPOCTH PaBHOYCKOPEHHOI'O
MPAMOJIMHENHHOTO JIBYDKEHUSA Tena
OT BpEeMEHHI

1.2 | JIBuxkeHue Tena 4 JlnHamuka U KHHEMaTUKa Tena, | [IpoBenenne JxcnepuMenTa:

10 HAKJIOHHON JBWAKYIIETOCA BBEPX U BHU3 110 HAKIOHHOU | e OmpejielieHUe YCKOPEHUsS TelNa TPU  PaBHO-
TIJIOCKOCTH TJIOCKOCTH YCKOPEHHOM  [JBIKCHMHM 10  HAKJIOHHOH
IJIOCKOCTH.
e lccrenoBanne 3aBUCHMOCTH MyTH OT BPEMEHH
IIpU PAaBHOYCKOPEHHOM [BIDKCHUM 0€3 Hadajb-
HOIi CKOpOCTH.
Pemenne  Ka4ecTBEHHBIX H  PaC4YeTHBIX
32124 BBICOKOTO M OJMMIIMAIHOTO YPOBHEH CIIOXK-
HOCTH Ha JIBU’KEHUE 10 HAKJIOHHOM MI0OCKOCTH
1.3 | JIsmxeHue Tena, 3 JluHaMyKa U KUHeMaTuka Tena, Opomentoro | [Ipoexenne axcnepumMenTa:

TMOJ[ YTJIOM K FTOPH30HTY

e Vccnenosanue JBIKEHMS Tela, OpOLIEHHOro
OJ{ YIJIOM K FOPH30HTY.

Pemenne PACYETHBIX 33134

OJIMMIIUAHOTO YPOBHEI CIIOKHOCTH

BBICOKOTO,
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1.4 | JIsmxenue 2

10 OKPY)KHOCTH

JluneiiHast CKOpPOCTH, YIJOBas CKOPOCTb,
nepuost u jyacrora oOpartieHus
Npy PAaBHOMCPHOM [BIJKCHUU II0 OKPYX-
HocTH. LleHTpocTpeMuTeNbHOe YCKOpEeHHe.
IlonsTre 0 TaHreHUMAIbLHOM YCKOPEHUN

IIpoBeaenue IKcnepuMeHTA:

o V3mepeHue repruosa U 4acToThl 00palieHus Tesia
10 OKPY>KHOCTH.

Pemenne KkauecTBeHHBIX H pPacueTHBIX 3a1a4

1.6 | 3akon bepuymu 5 IloxbemHast cuna Kpblia camoseTa IIpoBeaenue IkcnepuMeHTAa:
e OmbIThl, J1IEMOHCTPUPYIOIIME JeHCTBHE 3aKOHA
Bepuymm, 1 ux o0bsicHEHHE.
I'pynnoBbie PoeKTHI 110 TEMaM:
— UCTOpUs Pa3BUTUSl OTEYECTBEHHOW IpaK/aH-
CKOW aBHaluu;
—  Cy/a Ha NOJABOJHBIX KPBUIbSX;
—  aHTHUKPBIJIO HA CKOPOCTHBIX aBTOMOOMJIAX
1.7 | 3aKkoHbl cOXpaHEeHUs 3 VYopyrue u  Heynpyrue crojkHoBeHus. | IlpoBeaenue jxcnepumenra:
3aKOH  COXpaHEeHMs MMIYyIbca. 3akoH | e i3MepeHMe  KHHETHYECKOM  OHEpruu  Teja
COXPAaHEHUs] ~ MEXAHMYECKOHl  JHeprum. MO JJIMHE TOPMO3HOIO MYTH.
Koncepparusable  cunmbl.  OOocHOBaHME | Pemenne  pacueTHbIX  3a1a4  BBICOKOIO,
HNPUMEHMMOCTH 3aKOHOB COXPaHEHHS OJIMMITUAIHOTO YPOBHEM CIIOKHOCTH
HWroro no pa3neny 20

Paznen 2. Mexannueckue KoJ1eGaHusi H BOJTHbBI

2.1 | MexaHW4YeCKHUE BOJTHBI 4

CeiicMIuecKre BOJTHBI.
3BYK, MH(Pa3BYK U yIbTPA3BYK

IIpoBenenne uccjieaoBaHuii.

e AHamm3 JaHHBIX O PETUCTPALNH 3eMIIETPACCHUIT
1 B3PBIBOB C IMIOMOIIBIO CEWCMUYECKUX BOJIH.

e DKCIEPUMEHTABHOE ~ OMNpENeNeHne  TI'PaHull
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHMIA.

I'pynnoBbie NpoeKThI 110 TEMAM:

HCTI0JIb30BAaHKE 3BYKa (yJIbTPa3ByKa) B TEXHU-

Ke (9XOJIOKaIMs, YIIbTpa3ByK B MEUIIMHE U JI.);

3BYKH B IPUPOJIE

Wroro no pasneny
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Pa3aesn 3. D1eKTPOMArHHTHOE 0/1€¢ H YIEKTPOMATHHTHBIC BOTHBI

3.1 | lkana 3 TlomyyeHre  2JIEKTPOMArHUTHBIX  BOJIH | ['pynmoBbIe MpoeKTHI 10 TEMaM:
3JIEKTPOMArHUTHBIX Pa3HBIX HacTOT — TIPOSIBICHUS HIEKTPOMArHUTHOTO H3JTyYCHUS
BOJH B IIPUPOJE;
— IpPUMEHEHUE DJIEKTPOMATHUTHOIO M3JyYeHUs
B TEXHHUKE
Hroro no pazaeny 3
Pazaen 4. CBeToBbIe sIBJICHUS
4.1 | Jlunss 4 ®opmyna Tonkoit smH3bL. [locTpoeHue | IlpoBeaenue sxcnepumenTa:
n300paXkeHUi, CQOPMUPOBAHHBIX TOHKOHU | e Omnpenesenue (PokycHOro paccTostHus
JIMH30U 1 ONTUYECKOMN CUIIbI COOMPAIOILE JIMH3bI.
IKCNEePHMEHTAILHOE HCC/IeJ0BAHHE 3aBUCUMOC-
TH CBOWCTB W300paKEHWII B TOHKOW JWH3E
OT PAaCCTOSHUS MEX/Y JIMH30H 1 HICTOYHUKOM CBETA.
JKCNEePHMEHTAIBHOE HCCICI0BAHHE M3MEHEHUS
OITUYECKON CUJIBI TP CIIOKEHUU TOHKUX JIMH3.
Pemenne 3agaw  BBICOKOTO,  OJIMMITHATHOTO
YPOBHEH CIIOXKHOCTH Ha ITOCTPOEHHE B JIMH3aX
7 opMyITy TOHKO¥ JIFH3BI
4.2 | Pasnoxenue 6eaoro 2 Koa¢puumentsl orpaxenus, moriomenus, | [Ipoexenne " 00bsICHEeHHE ONBITOB
CBETa B CIEKTP NpPONYCKAaHUSI  JIydeil  pa3sHOro  IIB€Ta | 10 BOCHPUSATHIO LBE€TAa IIPEAMETOB IpU  UX
Ha Pa3HBIX BEIECTBAX HAOJIIOJICHUN Yepe3 LBETOBbIe (DMIBTPbHI (LBETHBIC
OYKH).
Pemenne kayecTBeHHBIX 32124
4.3 | BosiHoBbIe cBOIiCTBa 1 Wnrepdepennus u mudpakuus 3BYKoBbiX | [IpoBenenne IKCmepuMenTa:
cBera BOJH. HWHrepdepeHims U audpakiys | e HabmoaeHHuE SIBJICHUI uHTepdepeHIn
CBETOBBIX BOJIH u qudpakumy cera
HWroro no pa3neny 7
OBHIEE KOJIMYECTBO 34
YACOB IO ITIPOI'PAMME
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