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IHosicHUuTEIbHASA 3aIIMCKA
Peanu3anus nporpaMmbl o0ecneYyuBaeTcsi HOPMATHBHBIMH JOKYMEHTAMU:
1. ®enepanbubiii 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpaszoBanuu B Poccuiickoit denepanum» (¢ u3M. u 1011., BeTym. B cuty ¢ 01.09.2020).
2.  Yuebnslii kypc «IIpoektHas macrepckas» A.A.Mapko, N1.A.CmupHOB
«MccnenoBarenbCKue ¥ MPOCKTHBIC PA0OTHI IO (PU3HKEH

B HempepsiBHOM 00pa3oBaHMM JUYHOCTH OTPOMHYIO Ba)KHOCTh HPUOOPETAIOT BOMPOCHI C
BbIOOpOM Tpoduisl JanbpHEWIIero oOydeHHs Ha craplieil cTymeHd oOmiero oOpa3oBaHUS.
JlanHasi mporpamma paccuyuTaHa Ha MOJATOTOBKY YYallluXcsl K BIOOPY (PU3NKO-MaTEMaTHYECKOTO
npouIIs U YCHEITHON CIaui AKCIIEPUMEHTAIBHOM YacTH 3K3aMeHa 1o (U3HKe.

B mkonbHOM Kypce ¢u3uku 7-9 Kiacchl Mano yAENseTcs BPEMEHU AJis IMPOBEICHMs aHaIu3a
HKCHEPUMEHTAIbHBIX JAHHBIX, XapaKTEpU3YIOMMUX 3HAYCHUS (U3NYECKUX BEIMYUH, TPU
BBITIOJTHEHUH J1a0OpaTOpHBIX pabOT, YTO B CBOIO Ouepellb CYyXKaeT TMpeACTaBICHUS O
BO3MO>XHOCTH IIOJIyUEHUS! HENIPABWIBHBIX PE3YJIbTaTOB IIPU MIPOBEIEHUH IKCIIEpUMEHTa. JlaHHas
mporpaMMa MO3BOJISIET JUKBUJIMPOBATH JaHHBIA MNpoOell W MO3BOJIAET MOJATOTOBUTH
o0yJaromuxcst K mpopmIbHOMY 00YICHHIO.

Oco0eHHOCTh Kypca COCTOUT B TOM, YTO PACHIMPSAETCS KPYro30p OO0ydaroluXcs, MOMOTHIIOTCS
3HaHHA O METOoJaX M3MEpPEeHUs] (PU3NYECKUX BEJIUYMH, O CYIIECTBOBAHUM PA3JINYHBIX
MOTPEIIHOCTe BO3HUKAIOIIUX B MPOLECCe MPOBEACHUS OKCIIEpUMEHTa H  00paboTKe
MOJIy4E€HHBIX JaHHbIX . COCTaBlieHA B COOTBETCTBHUHU C

ABtopckoii nporpammori A.A.Mapko u U.A.CmupnHoBa «VccienoBarenbCckue U IMPOEKTHBIE
pabotsl o pusuke.5-9 xkinacce» M.: [IpocBemenne

B xabunete (pu3HKN UMEIOTCS BCE YCIOBHS ISl pealii3alii JaHHON MPOTrPaMMBI.



[Iporpamma paccunTana Ha oOyuaromuxcs 8 kiacca.

Henu: bopMupoBaHne WHINBUAYATBHBIX CIIOCOOHOCTEH y OOYYArOIIMXCSl CAMOCTOSITEIILHO
MPOBOJIUTh M3MEPECHUsT (PU3NYECKUX BEIUYMH B IMpolecce (U3MYECKUX IKCIIEPHUMEHTOB U
WCCIICIOBAHHH C y9eTOM a0COJIOTHBIX U OTHOCHTEIBHBIX TOTPEITHOCTEH.

3amaum:

¢ yI0BJIETBOPEHUE UHIMBUIYaJIbHOTO HHTEPECA O0YYAIOIIUXCSI K IPAKTUYECKUM
IPUIIOKEHUAM (PU3UKHU B IPOLIECCE CAMOCTOSTENbHOM, I03HABAaTEIbHOW 1 TBOPYECKOM
NESTEIbHOCTH IIPH POBEIEHUHN IKCIIEPUMEHTOB U UCCIIEI0BAaHUM;

* hopMuUpOBaHKE Y YYAIIUXCS YMEHHUS BBIYUCIATH MOTPELIHOCTH;

® Hay4UTh YYalllUXCsl, AaHAIU3UPYS PE3YJIbTAThl SKCIIEPUMEHTAIBHOTO UCCIIEI0BaHMsL, AEIaTh
BBIBOJ] B COOTBETCTBUU CO CHOPMYJIMPOBAHHOM 3a1a4eil UCCIe10BaHMs;

® PACKPBITh POJIb U3MEPEHUI B TEXHUKE.

PesysabTaTamu 00y4eHust ABJISIIOTCS:

JUYHOCTHBIE
c(hOpMUPOBAHHOCTH MO3HABATEIHHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH yUalIuxcs;
CaMOCTOSITENILHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTHYECKUX YMEHUU.
MeTanpeIMeTHbIE

OBJIAJICHHE HABBIKAMH CAMOCTOSITEIILHOTO MPUOOPETEHUST HOBBIX 3HAHUH, OPTaHU3aIIHSI
y4eOHON MPaKTUYECKON U TBOPUECKON AESITeTbHOCTH;

OLICHKH Pe3yJIbTaTOB CBOEH NIEeATETHLHOCTH;

dbopMupoBaHHe yMEHUI TiepepadaThiBaTh U MPEAbSIBIATH NOTYyUYEHHYIO HH(OPMAIIKIO B
00pa3HOH, CHMBOJIMYECKOHN (hopMax.

o0111e IpeIMETHBIE

yYMEHHUsI TPOBOAUTH HAOIIOICHUS, TUTAHUPOBATH U BBITIOTHATH SKCIIEPUMEHTHI,
00pabaTeIBaTh pe3yIbTaThl U3BMEPEHH, TPEICTABIATH PE3YIbTaThl H3MEPEHUI C TOMOIIIIO
Ta0uI, rpaduKoB U GopMyII, OOHAPYKUBATH 3aBUCUMOCTH MEXTY HU3NIECKUMU
BEJTMYUHAMU, OOBSICHATH MMOJYYSHHBIE PE3yIbTAThI U JeNIaTh BHIBOIBI,

YacTHO MpeIMETHbBIE

MMOHMMAaHHE U CIIOCOOHOCTh OOBSICHATH Takue (hU3MUECKUe SBICHHS, KaK KoIeOaHus
HUTSHOTO U MPYKUHHOTO MAaITHUKOB, OXJIAXKICHHUE )KUIKOCTH IPU HCITAPSHUH, HarpeBaHUE
MIPOBOAHHUKOB JEKTPHUECKUM TOKOM, BOSHUKHOBEHHUE JINHEHYATOTO CIIEKTPa U3ITyUEHUS;
YMEHUS U3MEPSITh PACCTOSHUE, IIPOMEKYTOK BPEMEHH, Maccy, CHITy TeMIIEpaTypy,
BIQXKHOCTh BO3/TyXa, ANEKTPUYECKOE CONIPOTUBRIICHHUE, HATIPSHKEHUE, CHITY TOKa, (POKYCHOE
paccTosiHue COOMpArOIIel JTUH3bI, ONTUYECKYIO CHITY JTUH3HI;

BIIa/ICHHE DKCTIEPUMEHTAIBHBIMU METO/IaMHU MCCIIEOBAHUS B IIPOLIECCE CAMOCTOSATEIHHOTO
W3YYCHHSI 3aBUCUMOCTH Y/UTHHECHUS TIPYKUHBI OT TIPHIIOKEHHOUW CHJIBI, CHITBI TPEHUS
CKOJIb>KEHUS OT CHJIBI HOPMAIILHOTO JIaBIIEHUS, CUJIBI ApXuMeaa oT 00beMa BHITECHEHHON
BOJIBI, IIEpHOJ1a KOJICOAHUI MasiTHHKA OT €T0 JIUTHHBI, CHITBI TOKA Ha YYaCTKE IEMH OT
HaTPSKCHUS.

[IporpamMma Kypca mperycMaTpuBaeT YTeHHE YCTAHOBOYHBIX JIEKIIUH, MHCTPYKTaX IO
TEXHHKE 0€30M1acHOCTH, MPOBEACHNE J1a00paTOPHBIX PadOT B YCIOBUAX CIIELUATBHO
000pyI0BaHHOTO KAaOMHETa, POEKTHI.

ITporpamma BHeypouHoii aesTenbHocTH “Kpykok 1o ¢pusmke” paccuntana Ha 34 yaca B rofi, 1 yac
B HEJIEIIO.



Ilepeuyenn o0opynoBanus KaOMHeTa 1S peaaTu3aluy NPOrpaMMbl

No HaumenoBanue 060pyaoBaHus KomunuecTtBo
VY4eOHo-TIpakTHUecKoe U yueOHO-1ab0opaTtopHoe 000py10BaHNE
1 W3mepuTtenbHas IuHelKa 15
2 Yacer 1
3 Memn3zypka 15
4 [lITaHreHMpPKYIIb 5
S) Muxpomerp S)
6 Merammueckue MUIUHAPHI(ATFOMUHUEBBIE, CTAILHBIE, METHBIC) 15, 15, 15
7 Jluaamometp 15
8 HaGop npykuH pa3HOH KeCTKOCTH 15
9 Tpubomerp mabopaTopHbIi 15
10 [ltatuB 1151 GpPOHTATBHBIX JTA0OPATOPHBIX PadOT 15
11 Becnl 15
12 HaGop rups 115 BecoB 15
13 TepmomeTtp 15
14 Kamopumerp 15
15 [Tcuxpometp 1
16 AmMriepmeTp 15
17 BoasT™merp 15
18 BerikirouaTenns 0AHONOIIOCHOM 15
19 WcTounuk nutanus 1ad0opaTOpHBIiA 15
20 Hab6op coenMHUTETBHBIX TTPOBOJIOB 15
21 Pesucropsl Ha 20M 15
22 Pesucropsl Ha 4 Om 15
23 Peocrarter maboparopusie, 6 Om 15
24 CoOuparomue JHH3bI 15
25 Jlyma 15
26 CriekTpockort 15
TexHuueckue cpeacTsa 00ydeHus

1 KomMmberotep MynbTUMEIUNHHBIN 1
2 Ckanep 1
3 ITpunrep 1
4 MynbTUMEUIHBIN TPOEKTOP 1
5 [IpoekMOHHBIN SKpaH 1




Y4yeOHbIN 1Al

Ne HaumenoBanue paznena KonunuecTBo yacoB
BCETO TEeopHs NpaKTHUKa

1 | Beeacuue 4 2 2
2 | MexaHu4ecKHe SBICHUS 13 3 10
3 | TemioBsIe sIBICHUS 5 1 4
4 | DneKkTpuyecKue sBICHUS 7 2 )
5 | OnTtuyeckue sgBiIeHUS 5 1 4

Bcero 34 9 25

Coaep:xanue mporpamMmal
Bgenenue (4 1)
Cucrema enuHUI, W3MEpEeHHE (HU3UYECKUX BEIMYMH; TOHATHE O NPSAMBIX M KOCBEHHBIX
M3MEpEHUsIX; MpaBWiia U3MEPEHUs] W BBIYUCIICHUS; MpaBHJa JNEHCTBUS HaJa MPUOIMKEHHBIMH
YHCIaMU; MIPaBHiIa ONPEIeNICHHsI a0COTIOTHBIX U OTHOCUTEIIBHBIX TIOTPEIIHOCTEH; METOIBI y4eTa
MOTPEITHOCTEN

Jlabopamopnwvie pabomwi

1.OnpeneneHre LEHBI JICICHUS MIKAJIbl W WHCTPYMEHTAJIBHOW MMOTPEITHOCTH TMPHOOPOB
(TMHEeNKH, MEH3YPKH, YacOB)

2. I3yueHue mpaBwll MOJIH30BAHMS IITAHTCHITUPKYIIEM U MHKPOMETPOM.

2. Mexanunveckue sisjienus (13 u)

Macca, MmIOTHOCTh, CHJAa YIOPYTrOCTH, CHJa TpeHUs, aepopMaius, KECTKOCTh, TMEPUOJ
KojeOaHui, yacToTa, cuia ApXuMeaa, HAKJIOHHAs IUIOCKOCThb, KOX(PQUIUEHT TMOJIE3HOTO
NENCTBUS; KOJIeOaTeIbHOE IBI)KEHHE, TAPMOHUUECKHUE KOJIeOaHuUs.

Jlabopamopnvie pabomul
1. OnpeniesieHye IOTHOCTH BELIECTBA IOCPEACTBOM IUTAHTEHIUPKYJIS M TEXHUYECKUX BECOB.
2. I3MepeHune BBITAIKUBAIOIIEH CUIIBL.
3. I3mepeHne )KeCTKOCTH NPYKUHBI.
4. VlccnenoBaHne 3aBUCUMOCTU CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B MPYXKHHE, OT CTEIEHU
nepopMaiuu nNpy>KUHBI.
5. Pnpenenenne koa¢duurenTta TpeHUs Ha TpPUOOMETpE.
6. lccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS OT CHUJIbl HOPMAJIBHOTO JABJICHHUS.
7. UccnenoBanue 3aBUCUMOCTH MEPHOJIA U YACTOTHI KOJeOaHN MaTEMaTUYECKOTO MasiTHUKA OT
JUITUHBI HUTH.
8. M3yueHue ABM>KEHUS 110 HAKIIOHHOW TUIOCKOCTH, ONpeiesieHne ee Kod( PHUIeHTa MoJIe3HOT0
JENCTBUS.
9. IIpoBepka GopMyJIbl IEHTPOCTPEMUTEIBHOMN CHJIBIL.

TenuioBble siBjenus (5)

Temneparypa. Ilpumepsl pazIMyHBIX 3HAYEHWM TeMIEpAaTypsl B NPUPOAE U TEXHHKE.
TemnepatypHbple mikansl. COBpPEMEHHBIE METOABI M3MEPEHUS YAEIBbHOM TEMIOEMKOCTH
BenlecTBa. BraxHocTs. 3HaueHNe BIAXKHOCTH B )KMBOW IIPUPOJIE U TEXHHUKE.




Jlabopamopmwvie pabomuwi

1. i3yueHue mpaBuiI IOJIb30BAHUS KUIKOCTHBIM TEPMOMETPOM.

2.HccrnenoBanne 3aBUCUMOCTH CKOPOCTH  OCTBIBAaHHS Tella OT PA3HOCTH TEMIEpaTyp c
OKpYKarOIIEeH CPEeIOu.

3. M3y4enue npaBuil MoIb30BAHMS ICUXPOMETPOM.

4.Vcnionb30BaHKE  KAJOPUMETPUYECKOTO  Ccroco0a M3MEpPEeHUsl  YACNbHOW  TEIJIOEMKOCTH
BEIIECTBA JIIsl OOJIBIIIOTO YKCIia 00pa3IoB.

DiekTpuyeckue saBjaeHus (7 1)
Cuna Toka, HampspDKeHHe, conpoTuBieHHe. [IpuHUUN NEHCTBUS HM3MEPUTENbHBIX MPHOOPOB:
amMIepMeTpa, BOJIbTMETPa, OMMETPA; MOIIHOCTb, BUJbI COCTUHEHUSI.

Jlabopamopnwvie pabomwi

1. OmnpeieyieHre yIeIbHOTO COMPOTUBIICHUS TIPOBOTHHKA.

2. OnpeienieHre COMPOTHBIICHUS U MOIITHOCTH, TOTPEOIISIEMOM AIIEKTPUUECKOM JIAMITOUKOA.

3. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOHHKAIOIICH B TPOBOJHHUKE, OT HANPSIKCHHS Ha
KOHI[aX MPOBOIHUKA.

4. DKCIIepUMEHTAbHAS ~ TPOBEpKAa  MpaBWa JUIS  DJEKTPUYCCKOTO  HANPSDKEHUS — TIpU
MOCJICIOBATEIIFHOM COCIMHEHUE IBYX IMPOBOTHUKOB.

5. DKcIiepuMEHTalIbHAS TIPOBEpKa MpaBWIa JUIS CHIIBI TOKA MPH MapajuIeIbHOM COCIUHEHUE
JIBYX MPOBO/IHUKOB.

Onruyeckue siByienus (5 1)

Tonkas MH3a, COOMpArONIas JINH3a, PACCEMBAIOIIAsl JIMH3a, ONITHYCCKUI IICHTP JINH3BI, hopmyia
TOHKOM JIMH3BI, ONTHYECKas CHja JIUH3bI, (OKyCHOe paccTosiHue auH3bl. Crektp. Bumipl
CIIEKTPOB

Jlabopamopnvie pabomul

1. I3MepeHune ONTUYECKON CUIIBI JIMH3BL.

2. Onpenenenue (OKYCHOTO PACCTOSIHUS COOUpAIOLIEH JTMH3bI METOJJOM NapajaKca.
3. OmnpeneneHue yBeTUICHUS JIYTIbL.

4. HaGnroeHue CeKTpOB: CIUIOMIHBIX, TMHEWYAThIX U MOTJIOIIEHHS.



Y4yeOHO-TEMATHYECCKHUI IJIAH

Tema nporpaMmmsbl Kon-Bo | IIpaktu | Buasl yueOHOM
4acoB YeCcKHe | JAeATEIbHOCTU

YYaIMXCs

BBeneune 4

Cucrema equHULL, TOHITHE O Pacckas, 6ecena

MPSIMBIX U KOCBEHHBIX H3MEPECHUSIX

[IpaBuiia ornpeneneHus aGCOMOTHBIX Pacckas, 6ecena

Y OTHOCUTEJIHHBIX IMOTPEITHOCTEH

Onpedenenue yervl Oenenus WKaIbl JI CamocrosiTenbHas

U UHCIPYMEHMANbHOU pabora B mapax

nozpeuwHocmu npudbopos

H3yuenue npasun nonv3zoeamnusl JI [TpakTrueckuit

UWMAH2EHYUPKYIeM U MUKDOMEMPOM

MexaHu4ecKkue siBJIeHUsI 13

Macca, IIJI0THOCTb. becena

Onpedenenue niomuocmu J CamocTtosTenbHas

gewecmea nocpeocmeom pabota B mapax

UWMAH2EHYUPKYIA U MEXHUYECKUX

8ecoa.

Cuna ynpyrocTu, cuja TpeHus CrnoBecHbIH,
HarJSIIHBIA

H3zmepenue orcecmxocmu npyoicurvl JI CamocTrosTenbHas
paboTa B mapax

Hccneoosanue 3asucumocmu cuiol JI HccrnenoBaTenscku

ynpy2ocmu, 803HUKaIOwell 8 i

npyd#CUuHe, Om cmenenu

oepopmayuu npyscuHvl

Onpedenenue koa¢hpuyuenma J [TpakTudeckwuii,

mpeHusi Ha mpubomempe CaMOCTOSITENIbHAS
pabota B mapax

Hccneoosanue 3asucumocmu cunol J HccrnenoBaTenscku

MpeHUsi Om CUibl HOPMAIbHO20 i,

oaesnenus CaMOCTOSITEITbHAS
paboTa B mapax

Cuna Apxumena becena

Hsmepenue simankusarowieri cuibl JI HccrnenoBaTenscku
H,
CaMOCTOSTEIIbHAS
pabota B mapax

HaxkonHas miockKocCTsb, becena,

K03 (HUILIUEHT MOJIE3HOTO JEHCTBUS. MPAKTUYECKHIA

H3yuenue osusicenuss mena no JI

HAKJIOHHOU NIOCKOCU,

onpedeneHue ee Kodhduyuenma

No1e3H020 0elcmauUs.

Koneb6arenproe nmxkenne. [lepuos CroBecHBIH,

Kojebanuii, yacTora. HATJISAHBINA

Hccneoosanue 3asucumocmu Jd HccrenoBaTenscku

nepuooa u Yacmomsl KoieOanutl i,

MAmMemMamuyecko20 MasmuuKa om CaMOCTOSTEITbHAS

ONIUHBL HUMU

paboTa B mapax




IIposepka ghopmynv
yeHmpocmpemMumenbHOL CUTbl

Pabota B rpynmax

TenJioBbIe IBJIEHUS

Temneparypa. H3yuenue npasun

becena, pabora co

NOIb308AHUSL HCUOKOCMHBIM CIIPaBOYHOU
mepmomempom. JIMTEpaTypoun
Hccneoosanue 3asucumocmu HccnenoBaTenbeku
CKOpOCmu 0Cmul8anus meaa om 51

pasHocmu memnepamyp ¢

OKpydicaroueti cpeooll.

CoBpeMeHHbIE METO/Ibl U3MEPEHHUS [To3HaBaTeNnbHBIM,

y,[[CJ'IBHOﬁ TCIINIOEMKOCTH BEIICCTBA.

CJIOBECHBIH, paboTa
C JIOMOJIHUTENbHON

JIUTEPATypOU
Bnaxunocts. H3yuenue npasun becena,
NONb306AHUS NCUXPOMEMPOM. IIPAKTHUYECKUI
Hcnonvsosanue TBopueckui,
KAIOpUMempu4ecko2o cnocoba CaMOCTOSITENIbHAS
usmMeperuss yOeabHOU paboTa B mapax

MENI0EMKOCIU 8euyecmed Oist
bonbuL020 yucia 0bpazyos

JJleKTpHYeCKHe ABJICHHUS

Cuia Toka, HanpsDKEHUE.
Hcceneoosanue 3asucumocmu cunol
MoKa, 8603HUKaowell 8 NPOBOOHUKe,
OM HANPSIIHCEHUSL HA KOHYAX
NPOBOOHUKA.

UccnenoBarenbck
Hi,
CaMOCTOSITEIIbHAS
pabota B mapax

Conporusnenue. Onpedenenue [TpakTryeckuit,

VOenbHO20 CONPOMUBIEHUs CIIOBECHBIN

NPOBOOHUKA.

MouHocts. Onpedenenue ITpakTrueckuit ,

CONpOmMuUBeHUss U MOUWHOCMU, CJIOBECHBIHN

nompeoasemMou dINeKmpuiecKkoll

JIAMNOYKOU

Bunsl coequnenmii. IIpakTnyeckuii,

Oxcnepumenmanvhas nposepra CIIOBECHBII

npasuna Onsl ANeKMpU4ecKo2o

HanpsidceHus npu

noC1e008amenbHOM COeOUHEHUU

08YX NPOBOOHUKOS.

Oxcnepumenmanvhas nposepxa [MpakTrueckuii

npasua oas Cuibl Mmoka npu

napanieibHoM COeOUHeHUU 08YX

NPOBOOHUKO8

[IpuHMn nercrBus Meton

U3MEPUTENbHBIX TPUOOPOB CaMOCTOSITEIIbHOU
paboTHI

DnekTpoOe30nmacTHOCTh MpU padoTe [Tpoekt

C DIIEKTPOU3MEPUTEIILHBIMU

npubopamu

Onrtuyeckue siBJIeHUs

Buns! nun3. Hzmepenue [TpakTraeckwmii

ONMUYECKOU CUIbL TUH3DL.




®opmyJia TOHKOM JIMH3BI.

Ilo3HaBaTenLHBIM,

Onpeoenenue okycrozo MPAKTHYCCKHHA

paccmosnus coouparoujeti TuH3bl

Memooom napaniaxkca

Onpeodenenue ysenuueHus TUH3bL. CamocrosiTenbHas
pabora

Crnextp. Buasl ciekTpos. becena, HarmsaHbIi

Habnrooenue cnekmpos: cniounwix, Harnsinnas

JIUHENYAmulX U NO2TIOWEHUS. yueOHast

JACATCIIbHOCTD
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