MYHUIIUITAJIBHOE KA3EHHOE OBUlEOBPA3OBATEHbHOE VUPEXJIEHUE
«BemKkanckas cpesis 0b1eodpazoaTe/bHasd ILIKOJIA»
[TaHKpYLIMXHHCKOTO paiiona AJTaickoro Kpas

«COI'JIACOBAHO» «(IPUHATO» «YTBEPXKJIAIO»

Ha sacenannu IIMO
yuureneii GU3nKo-
MaTeMaTHYECKOTO UK
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ot «28» Aprycra 2024r. [Tpuxas Ne 200
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TOUKA \! POCTA

NMPOrPAMMA

BHEYPOUHOii 1esiTe/IbHOCTH
(ecTecTBEHHO-HAY1HOEC HanpaBJeHHe)
«O3anavyenHas Gu3HKA»

7-9 knace

(¢ HCMO/IL30BAHHEM o6opynosanusi «Touxa Pocta»)

Cocrapureb: KipdabuHa AL
yuutenb GU3nKA 1 uHGMOPMATUKH 1 UKT

¢.Beamskanka 2024






Hopmartushas 6a3za

e 3akoHP®«O606pazoBannu BPoccuiickoii®enepannn»Ne273-030129.12.2012;

®denepalibHBIN TOCYAapCTBEHHBIN 00pa30BaTEIBHBIN CTAHIAPT OCHOBHOTO 00IIIero 00pa3oBaHus
(ITpukazsMwunmCcTepcTBa0OpazoBanmsmHaykuPoccuiickoii®enepannnor] 7nexadpsa2010r.Ne1897,8 penakuuu
nprKasa

MunncrepcTBa oOpazoBanus U Hayku PD 0129.12.2014r. Nel1644, o131 xexadps 2015t Nel577);

e [lpumepnass ocHOBHasi oOpa3oBaTelbHas NpPOrpaMma OCHOBHOTO OOIIero oOpa3oBaHHs, OJOOpEHHAas
perieHueM ¢eaeparbHOTO yueOHO-METOMUeCKOT0 00BEMHEHHS 110 001IeMy 00pa30BaHUIO (IIPOTOKOJ OT § ampeis
2015 1. Nel/15);

e  OdepepanbHbIiNIEpeyeHbYdE€OHUKOB,PEKOMEHI0BAaHHBIX(JIOMYIIEHHBIX) MUHUCTEpCTBOMOOpa3oBaHUsIMHAYKU PO
ccuiickoit denepanuu K UCMOJIB30BAaHUIO B 00pa30BaTEILHOM TpoIlecce B 0011e00pa3oBaTeIbHBIX
OpraHU3aIUAXIIPH PEeATH3ANNN UMEIOIUX TOCYIapCTBEHHYIO aKKpPEAUTAIIHIO 00pa30BaTeIbHBIX POTPAMM
Ha4yaJIbHOTO OO0IIEro,0CHOBHOTO OOIIET0, CpeTHEro 001mero 00pa3oBaHusl, yTBEPKACHHBIN TPHUKA30M
MunucrtepctBa oopazoBanus nHayKuP®ot 28 nexabps2018 rogaNe345 cuzMeHeHHSIMUY JOTIOTHEHUSMHU.

e  denepanbHBINIEPEUCHbYICOHUKOB,PEKOMEHI0BAHHBIX(IOMYIIEHHBIX ) MUHUCTEPCTBOMOOpA30BaHUSIMHAYKH PO
ccuiickoit denepan K UCMOJIb30BAHUIO B 00pa30BaTEILHOM MpoIecce B 00111e00pa3oBaTeIbHBIX
OpraHU3aIUAXIIPH peaTu3alii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEeAUTAUI0 00pa30BaTEIbHBIX TPOrpaMM
Ha4yaJbHOTO O0IIEero,0CHOBHOTO OOIIEro, CcpeiHero o0mero 00pa3oBanHus, yTBEPKICHHBIN TPHUKA30M
MunucrtepctBa o6pazoBanus nHayKuP®ot 3 1mapra2014 rogaNe253cru3MeHEHUSIMUM JOTTOTHCHUSIMHU.

e [lepedeHs opranu3zaiyii, OCyIIECTBISIOMINX BBITYCK YU€OHBIX TOCOOUI, KOTOPbIE IOMYCKAIOTCS
KHCIIOJIB30BaHMIO [IPU peaATH3alUy UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTEeIbHbIX
[IPOrpaMMHa4YaIbHOIr00011er0,0CHOBHOT000IIEr0,CpeIHEr000111erooopa3oBaHus, yTBEPkK A€HHBIHITPUKa30M MUHOOP
HaykuP®ot 09.06.2016 Ne699;

e OcHoBHas oOpa3oBaTeNbHas IporpaMmMa OCHOBHOTO o611ero odpazosanuss MKOY Benmxanckas COILLL
e JIporpamma ocHOBHOro o6uiero oopasoBanus. Pusmka. 7 - 9 knacce (aBropsi:A.B. Ilepsikun, H.B.
®unonosuy, E.M. I'yrHuk). @usuka. 7-9 xinaccel: padoune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3n.,
nepepad.-M.: Ipoda,2015. — 400c.,

Jlata yTBEpKICHMUSL: 30.08.2024r.
Oomiee konuyecTBo yacoB: | 102
VYpoBeHb peanu3aium: 0a30BBIi

Cpok peanu3zanuu:

01.09.2023 -01.09.2024




Ils1anupyemble pe3yabTaThl OCBOCHHUS KYPCa BHEYPOYHOU AeATEJIbHOCTH 110 (PU3UKeE

[Iporpamma no3BoJISIET TOOMBATHCS CIEAYIOLIUX PE3yIbTaTOB OCBOCHUS Kypca BHEYPOUHOU J1€ATEIbHOCTH

OcHOBHasSITpynnay4ammxcs Jerm ¢
(BKJIIOYASIMHTETPHPOBAHHBI OB3
X)
IMpeamerHbIe MeranpeaMeTHbIe JIMYHOCTHBIE IIpeamerHbie MeTanpeaMeTHbI JIMUHOCTHBIE
e
-YMETBIOJIb30BaThCS P.—ymetbpaboTaThio -pa3BUBATH -AMETh P.—ymetppabotaTts | -pa3BuBath
METOJAMUHAYYHOTO MPEI0KEHHBIM MMO3HaBaTEeIbLHBIC MPEJCTABICHUED | IO MMO3HaBaTEIbHBIC
PEI0KEHHBIM




UCCIIEI0OBAaHUS
SIBJICHUNIIPUPOIBL;

- MPOBOJAUTHH
a0II0HEHN S, 1T
aHUPOBATh
UBBITIOJIHATHIK
CIIEPUMEHTHI;
00pabaThIBaTbpE3yNbT
aTBIM3MEPEHUN;

- MPEeACTaBISATHPE3YIbT
aThIM3MEPEHUICTIOMOIIb
10
Tabmui,rpadpuxoBudop
MYIT;

- 00OHapyXuBaTh3a
BHCHUMOCTH
MEXTypr3nIecKum
VBEJINYNHAMUY;
OOBSACHATHIIONTYYCHHBI
€pe3yJbTaThl U
JIeIIaTbBBIBOJIBI;
-OLICHUBATh
TPAHUIIBIIOTPEUTHOCTE
Hpe3ynbTaTOBU3MEPEH
Hi;

- YMEThb
MIPUMEHATHTEOPETUYEC
KHe
3HAHUAMO(QU3HKEHAMpa
KTHKE;

-peuathb
buznueckuesagauu
Ha
MIPUMEHEHHUETIONYyYEeH
HBIX3HAHMI;

- BBIBOJIUTH

WHCTPYKIUSM; YMEH
Men3JIaraTh MbICIIA
BUETKOU
JIOTUYECKOUIIOCTIEN0
BaTEIHLHOCTH;aHAIIN3
HUPOBAaTHCOOCTBEHHY
10
paboTy:COOTHOCHUTD
TUTaH
HCOBEPIICHHBICOTICP
arum,
BBIJICIISATHITAITBI
OIICHUBATBMEPY
OCBOCHHUSKAXKIOTO,
Hax0JIUTHOIITHOKH,yC
TaHABJINBATH
UXTIPUYHHBI.

Il. -
OpPUEHTHPOBATHCSIB
CBOEH
CUCTEME3HaHMI:
OTJINYaTbHOBOE OT
y>KEU3BECTHOTO;IIEP
epabaTbIBaThIIONy4e
HHYIOMH(pOPMAIHUIO,
JIeNaThBBIBOIBI B
Pe3yNbTaTECOBMECTH
01 pabOTBIBCETO
KJiacca;
yMeTbaHaJIU3UPOBAT
bSBIICHUS

K-
yMeTbpaboTaThBIIAP
eun
KoJutekTuBe;3 ekt
HMBHOPACIIPEACIATHO
Os13aHHOCTHU

WHTEPECHI, IHTEILIE
KTyaJlbHBIC
UTBOPYECKUECTIOCO
OHOCTHYYAIIUXCS,

- MOTHUBHPOBATH
CBOMACHCTBHS,
BBIPAKATBIOTOBHOCT
b B JIIO0OMCUTYyalIUN
MOCTYITUTHB
COOTBETCTBUH
CTpaBUIIAMHUTIOBE/IC
HUS;
- BOCIPHHHMATH
peubyduTensi(0JHOK
JTACCHUKOB),HETIOCPE
JCTBEHHO
HEOOpaIeHHYIO

Kydauiemycs;

OIICHUBATHCOOCTB
E€HHYIOy4eOHYI0/1e
STEIBHOCTB!
CBOMJIOCTH)KCHUS,
CaMOCTOSITEIIBHOCT
b,MIHUIIUATHUBY,0TB
€TCTBEHHOCTh,IPU
YHHBIHEY/1a4

IIPUPOJCBAXKHE
HmmxQusnyueck
UXSBIICHUHOKPY
JKaroleromupa
U
IIOHUMAaTbCMBIC
nhU3NIECKUX3a
KOHOB;

JIEMOHCTPHUPYIO
TyMEHHUEpadoT

aThb
CPa3HBIMHHCTO
YHUKaMUUHDO
pMaruuy;
YMETBIIPUME
HATBTEOPETH
YeCKHUEe3HAHU
s mo(usuke
HaIlPaKTHKE;

- YMETBHCIIOJIb3
OBATHITOTYYCHHBI
e3HaHU
BIOBCEJIHEBHOU
KU3HU
(9K0JIOT S, OBIT,
0XpaHaOKPYKako
iercpeipl)

- TMPOBOIH
ThHAOTI0/1e
HUsIpU3NIe
CKUXSIBJICHU

i,

U3MEPSATH
duznueck

ue

UHCTPYKITUSM; yM
eHue
U3JIaraTbCBOU
MBICITH
BJIOTMYECKOUIIOCI
€10BaTeIbHOCTH;
IT.—
YMEHHUEOTINYATh
HOBOE OTYXe€
M3BECTHOTO;IIEpE
pabaThIBaTHIONY
YeHHYIOUH()OpM
aIuIo,aenaTh
BBIBO/TBI
BpE3YJIbTAaTECOB
MECTHOWPaOOTHI
BCEroKJiacca;yme
THHAOIIIONATE
MOTIMCHIBAThSIBIIE
HUs

K-
yMeThpaboTaTh
BIIAPEHKOJIJIEKT
UBE;

MUHTEPECHI;

- MOTHBHUpPOBa
THCBOUJIENCTBU
s,

- BOCIPHHUMATH
pedn
yuuTensi(0JHOKIIa
CCHHUKOB),HETIOCpe
JOCTBCHHOHE
00paleHHYI0
Kydariemycs,

OTICHUBATHC
00CTBEHHY
I0Y4eOHYIO
JeSITeTbHOC
Th




M3IKCIIEPUMEHTATBHBIX
(aKTOBUTEOPETHUYECKIX
MoJelen
(U3HYECKNE3aKOHBI;

- YMEThIOKIAJbIBATh
ope3yJibTaTax CBOEro




HCCIIEI0OBAHUS; BEJIMYHHBI
- y4acTBOBATh
BJIUCKYCCHH,

KpaTKO UTOYHO
OTBEYaTh

HaBOIIPOCHI;
HCII0JIb30BAThCIIPABOY
HYIO JINTEPATYPYH

Apyrue
UCTOYHUKHUHUH(pOpMALH

H.

B npouecce BHEYPO4YHOIl 1eATEILHOCTH B IIKOJI€ PEIIAKTCH CIeAyIIIHe KOPPEeKIIHOHHO-PA3BUBAIOIINE 3aJa4UN:
1. Pazeumue u koppexyus enumanus
2.DopmuposaHue YHUBEPCAIbHBIX YUeOHbIX YMeHUll

3.Pazsumue peuu

ConeprxkaHue BHeypouHoii KesATebHOCTH 10 pusuke «O3agauennasi usnka»7 Kiace

Ne HasBanmuepa3zaesa(Tembl) Conepxxanuey4yeOHOronpeaMera,Kypca
1. | TlepBoHauabHBIECBEIEHUSIO Lena nenenus uaMepureabHoro npudopa. Onpeenenre HeHsbl JeIeHUs U3MEPUTEIbHOTO
nuuHApa.OnpenenenrereoMeTpuueckuxpasmeponrena. U3rorosinenuensmMepurensHorouminsapa. 3
CTPOEHHHUBENIeCTBA
MepeHue
temneparypoitena.lizmMmepennepasmepoBmanbixten. U3MepeHneTONIMHBUICTA0YMAarH.




2. | B3aumopneiicTBHeTE] N3mepenune ckopocTH IBMKEHUs Tena. Vi3MepeHne Macchl Tella HeMpaBHIbHON (OPMBI.
N3mepenuennotHoctu TBepAoro tena. Mamepenue oobema myctotsl. McciaenoBanue 3aBUCUMOCTH
CHJIBI TSDKECTUOT Macchl Tena. OnpeneneHue Maccsl U Beca Bo3ayxa. CloKeHue Cuil, HalpaBiIeHHbIX
o
onHoinpsMoit. ismepenuexectkocTunpyxunsl. U3smepennexkosphumeHTacCuIbI TPEHUSICKOJIbKEHUSI.
PemennenectanjapTHbIX3a,1a4
3. | JdaBuaenue./laBiieHHEKUAKOCTEHH HccnenoBanue 3aBUCMMOCTH JaBJIEHUS OT IJIOLIaM oBepxHOCcTU. OnpeneneHue
9308 JaBJICHUATBEPJOrO Teja. Berurcnenue cuibl, ¢ KOTOpoit atMocdepa 1aBUT Ha MMOBEPXHOCTh CTOJIA.
OmnpenenenrneMacchoiTeNa,IaBaroneroppoie. OnpeaeneHme
IJI0THOCTUTBEpAororena. OnpeneneHrueoobema
Kyckaibjaa.M3ydeHue ycioBusinaaBaHusTell. PenieHneHecTan1apTHbIX3a/1a4
4. | PaGorammouHoCT BrruncnennepaboThIMMOIIIHOCTH, pa3BUBaEMOMyUeHUKOMITpUTIoibeMec | Ha3sTax.
OnpenenenueBbiurpeimascuie. Haxoxnenuenentparskectuiuiockoipurypsl. BeraucnenneKI I Inakino
b IHeprus HHOMITIIOCKOCTH. MI3MepeHneknHeTHIecKodHeprun. Mi3MepeHnenoTeHInaIbHOMAHEPT U H.
PemennenecranapTHeIX3a1a4.
8 KJ1acc
Ne HazBanuepa3snena(rembl) Conep:xanueydeOHOronpeamMera,Kypca
1. | ®usuyeckuiiMeToIU3yYeHHU OmnpeneneHreneHbLIeIeHUSPUOOPOB,CHATHEIOKa3aHU . OIIpeIeIeHU IO PeIIHOCTE M3 MEePEHU .
SINPUPObI: TEOPEeTUYECKUI
HIKCIePUMEHTAJIbHbIN
2. | TennoBble ABJIeHHSA U METOAbI Onpenenenne yJUIMHEHN Tela B IPOLIECCE U3MEHEHUS TeMmneparypsl. Pemenue 3anau
HAOIIPEEICHUEKOINYECTBATEILIOTHL. I [pUMeHEeHNEeTeNI0BOropacinpeHUA A PETUCTPALIAN
HxmecaeoBarun Temneparypsl. MccnenoBanne nponeccoB IUIaBJICHUS U OTBepAeBanus. M3ydyeHne
yCTpoHCTBaTEIUIOBBIX ABUrarenei.Ilpubops! uisiu3Mepenns BIa)KHOCTUBO31yXa.
3. | Daekrpuueckue siBJIeHHUS U Omnpenenenne yaenbHOro CONPOTUBIICHUS IPOBOAHUKA. 3aKOH OMa JuIsd ydacTKa LEMu.
Pemennesanau.lccie0BaHNENHUCIION30BaHUECBONCTBAIEKTPUUYECKUX KOHAEHCATOpOB.Pacuer
METOAbINXHCCIEA0BAHUSA . .
notpebnsemoitanekrposneprun. PacuetKI1[anekrpuueckuxycrpoiicTs. Pemennesanaunazakon/xoyns
-JIenna.
4. | DaekTpoMarHMTHbIESABJICHUS [Tomy4yeHnenpukcrupoBaHHOEH300pakKeHUEMarHUTHbIXoJei. I3yueHnecBoncTB
anekTpomMaraura. MzyuennemonennanexkTpoaBurarens. PenenrnekauecTBeHHbIX3aau.
5. | Onruka NzyuenunesakoHoBoTpakeHus. HabmoaenneorpaxkeHusuIpenoMiaeHuscBeTa. 1300pax eHUSBIMH3AX.

OHpC,Z[CJ'ICHI/IC T'JIaBHOT'O (I)OKyCHOI‘O pacCToAHHUA U ONTUYECKOMN CHJIBbI IUH3HI.
HaGJ’IIOI[CHI/IeI/IHTCp(bepeHLlI/II/ICBCTa.PCIJ_ICHI/ICSaIlaLIHaHpCHOMHCHI/ICCBeTa.Ha6J'IIO,Z[eHI/ICHOJ'IHOFOOTpa)K
CHHUA

CBCTA.




9 kiacc

Ne Hassanuepasaesa(rembl) Coaep:kanueyueOHOronpeaMera,Kypca

1. | Marnerusm Kowmnac.ITpunuunpadotsiMaraut. MarauThinosaocoBble, [yropbie. MaruutHaspyna. MaruutHoe
noJie3emsin.Mzrorosnennemaraura. PenenrekauecTBeHHbIX3a1au.

2. | DaekrpocraTHKa DnekTpuyecTBOHapacyeckax.OCTOPOKHOCTATUUECKOEIIEKTPUIECTBO. DIEKTPUIECTBOB

UTpPYLIKAaX. DIEKTPUUECTBOBOBITY. Y cTpoiicTBOOaTapeliku. PeliennenecTan 1apTHbIX3a/1a4.

3. | Cger UcrounukucseraV crpoiictBornaza. ConHeunbie3aitunku. Tens. 3armenne. L [BerakoMmakTaucKa.
MpeubHbliicnexTp.Pagyrasnpupoae.JlynasienConneunsiesarmenus. Kakcinomateinyu?
Kak3axeuborons?PenieHneHecTanAapTHbIX3a4a4.

Metoabl 00yuenusi 1 GOpMbI OPraHU3AUM JAESITEIbHOCTH 00y4aI0 IIUXCHA
PeanuzanusinporpaMMbeIBHEYpOUHOM IesTenbHOCTH«O3a1aueHHas (prU3Ka»IpenoiaraeTHHIMBUAYalIbHYIOUTPYIIOBYIOPaObOTyY 00ydaromuxcs,

IUTAaHUPOBAHHUE U MTPOBEJCHUE HCCIIEI0BATENBCKOIO SIKCIIEPUMEHTA, CAMOCTOSITENIbHBIN COOp TaHHBIX ISl peUICHUSIIPAKTUUECKUX 3a/1a4, aHaJIU3 1
OIICHKY MOJTy4YEHHBIX pe3y/IbTaTOB, U3rOTOBJICHUE TOcoOUit 1 Moeneii. [IporpaMMa npegycMarpuBaeT He TOIBKOOOYYAOIIME U Pa3BUBAIOLIUE
L[eJH, e¢ peaau3aus CrocoOCTBYET BOCIIUTAHUIO TBOPUECKON JIMYHOCTU C aKTUBHOM KU3HEHHOU mo3uiueil. BIcCOKUXpe3ynbTaToB MOTYT I0CTH Ub
B JAHHOM CJIy4ae He TOJbKO YUEHHUKH C XOpOIlIeH MKOJbHON yCIIeBaeMOCThIO, HO U BCE 11€JICYCTPEMIICHHbBIE aKTUBHbIEPEOATa, yKeCAeTaBIINECBOM

npodeccuoHaIbHBINA BHIOOD.

OobyuenueocyuiectpisercanpunoanepxxkellenTpaodpazoBanusecTecTBEHHO-HayYHOHaNpaBieHHOCTH« T oukapocTay, KOTOPbIi

CO3JIaH JUIsl pa3BUTHs y 00y4aroIlIUXCs €CTECTBEHHO-HAyYHOM, MaTeMaTu4ecKol, HH(POPMAIIMOHHON IPaMOTHOCTH, ()OPMHUPOBAHUS KPUTUUECKOTO
UKPEaTUBHOTO MBIIUIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAyYHOM HANpPaBJIEHHOCTH, a TaKXe JUIl NPaKTH4YeCKON OTpaboTKU
yueOHOTOMaTepHananoydeoHoMynpeameTy«Pusnkay.

TemaTHueckoe MIaHupoBanue (1200 ooyuenus)



Triacce

Haum Coaepixan Koauue ®opm Hcnonb3zoBanueodop Hatr
€HOBA He CT BO asans YaOBaHUsI a
HHepa 4acoB st «Touxkapocrta»
3aes1a
1 BBonHoezansTue. IHCTpYKTaXIOTEXHUKEOE30TIaCHOCTH. 1 Gecena O3HakoMJIeHHE
Ha 6azellenTpa"ToukaPocra" cuudpoBoit
naboparopueit" Touka
pocTta' (meMoHCTpaIHs
TEXHOJIOTUUU3MEPEHMUST)
L.IlepBoHayabHbIECBEACHUSIOCTPOCHUHBEIECTBA 74
2 DkcnepumeHTabHasgpadboTaNel 1 skcriepuMeH | JIunelika, neHTa
«OrnpeneneHneneHbleIeHUS a3 TIMYHBIXITPUOOPOBY. T MepHasi,I3MepUTEIbHbIN
Ha6azellenTpa"ToukaPocra" HWIAHAP, TEPMOMETP, 1T
YUK
TEeMIEepaTyphbl
3 DOxcnepuMmeHTanbHas padorta Ne 2 «OnpeneneHue 1 skcriepuMen | HaGopreomerpudecku
reOMETPUYECKUXPA3MEPOBTE. T XTeln
Hab6azellenTpa"ToukaPocra"
4 IIpaktnyeckaspadoTaNel «3roToBiIeHNEN3MEPUTETBLHOTO 1 IPAaKTUYECK
LWJIMHIPAY ast
pabora
5 OkcnepuMeHTanbHaspadoTaNe3 «3mepenuereMnepaTypbITe 1 HKCIIEPUMEH
T
6 OkcnepuMeHTanbHaspadoTaNe4«3mepennepazMepoBMalbIx 1 HKCIIEPUMEH
TEID. T
7 OkcnepuMeHTanbHaspadoTaNeS «I3MepeHNeTONIMHBIIUCTA 1 HKCIIEPUMEH
Oymaru» T
TI'napall.B3aumopaeiicTBueTe1 124
8 OkcnepuMeHTanbHasspadoTaNe6«I3MepeHneCKOPOCTHIBUKEHUS 1 AKCIEPUMEH
TEI. T
9 PemenunesagaunateMmy«CKOpOCTEPaBHOMEPHOTOIBUKEHUS 1 pelieHue
3a1a4
1 OkcnepuMeHTanbHaspadboTaNe7 «3mepeHreMacchl | Karius 1 AKCIEPUMEH 3JIEKTPOHHBICBECHI
0 OJIbD». T

Habazellentpa"ToukaPocra"




1 DkcnepuMeHTanbHasspadoTaNe§ 1 skcriepuMeH | JIunelika, neHra
1 «M3MepeHnenIoTHOCTUKYCKacaxapa T MeEpHast,U3MEPUTENIbHbII
Ha6azellentpa"ToukaPocra" LWJIAHAP, IEKTPOHHBICBE
ChI
1 OkcnepuMmeHTalibHasspadoTaNe9 1 skcriepuMeH | JIunelika, neHra
2 «3MepeHneIIOTHOCTUX03IUCTBEHHOTOMBLIIAY. T MEpHas, U3MEPUTEIIbHBIN
Hab6aszellentpa"Touka Pocra" LAJIAHP, EKTPOHHBIEBE
ChbI
1 Pemrennesanaunaremy«l noTHoCcTEBEIIECTBAY. 1 pelieHue
3 3amad
1 OkcnepumenTanbHasgpadboTaNel0 «MccnenoBanne3aBUCMMOCTH 1 AKCIEPUMEH
4 CUJIBITSYKECTUOTMACCHITENAY. T
1 OkcnepumenTanbHasgpaboTaNel 1 «OnpenenennemaccoinBeca 1 JKCIIEpUMEH
5 BO3/lyXaBKOMHATE» T
1 OkcnepumenTanbHasgpadboTaNe 1 2«CnoxeHnecu1, HanpaBJIeHHBIXIIO 1 AKCHEPUMEH [IraTus, peryar,
6 OJTHOM MIPSIMOiN». T JIMHENKA,/1Ba OJIMHAKOBBIX
Hab6azellenTpa"ToukaPocra" rpysa,
Z[Ba6HOKa,HI/ITLHepaCT}DKI/I
masi,
JIMHEHWKA
HU3MEPUTECIIbHAaA, JMHAM
OMeTp
1 OkcnepumeHTanbHaspadboTaNe 1 3 «3MepeHneKeCTKOCTH 1 AKCIIEPUMEH [ItaTuB ¢ Kpenexom,
7 HPYKHHBD T Ha0OPIPYXHH, HAOOP
Hab6azellenTpa"ToukaPocra" IPY30B,INHEHKA, TMHAMOM
°1p
1 OkcnepumenTanbHasgpaboTaNel4«3mepennexosrpdunmrenracun 1 sKcnepuMeH | JlepeBsHHBIM
8 BITPEHHS CKOJIBKCHHUSI. T Opycok,HabOprpy3o0B.,
Ha6azellenTpa"ToukaPocra" MEXaHHU-
YecKasiCKaMb
A, TAHAMOMET
P
1 Pemenunesagaunatemy«CunatpeHus». 1 pelieHne
9 3a1a4y
1. JaBienne./[aBjieHHEKMAKOCTCHUTa30B T4
2 OkcnepuMeHTanbHaspadoTaNel5 «ccnenoBanne3aBUCUMOCTH 1 AKCIEPUMEH
0 JABJICHUSOTIUIOIAIUIIOBEPXHOCTI T




a3HOLIBETHBIIA.

2 OkcnepuMeHTanbHasspadboTaNel 6 «OnpenenenneaBneHus JKCIIEpUMEH
1 uuIMHapuaeckoroTenay. KakmpiBugum? T
2 OkcnepuMeHTanbHasspadoTaNe 1 7«BbraucieHuecuib, CKOTOpoit JKCIEPUMEH
2 aTMocdepagaBUTHAIOBEPXHOCThCTONA. [Touemymupp T




2 OkcnepuMeHTanbHasspadoTaNe 1 8«OnpeneneHrneMaccoITena, 1 JKCIIEpUMEH
3 TUTaBAOIIETOBBO/IEY. T
2 DkcnepuMeHTanbHaspadoTaNe19 1 skcnepuMeH | JluHelika, jJeHTa
4 «OrnpeneneHnenIoOTHOCTUTBEPI0TOTENIa». T MepHas, U3MEPUTEIIbHBIN
Habazellentpa"ToukaPocra" LWJINH]IP, JIEKTPOHHBIEBE
ChI
2 PemennexauectBennbixzanaunateMmy«l Liiapanueremn. 1 perieHue
S) 3aj1a4
OxcnepumeHTanbHas padorta Ne 20 «M3yuenue ycnoBuii 1 skcriepuMen | uHamomerp,
2 TIJIAaBAHUSITEID). T IITaTHBYHUBEPCATIBHBI
6 Ha6asellenTpa"ToukaPocra" H, MEpHBIHLIIIAHAP
(MeH3ypka),
IPY3LHINHIPAYECKU I
N3CIICHUAJIBHOI'O
IJIaCTUKA,HUTh,
[IOBapeHHAas!
COJIb,ITaJIOYKa I
repeMentu-
BaHUA
IV.PaGoTauMomHOCTb. JHEPTUsl 8u
2 DOkcnepuMmeHTanbHaspadboTaNe2 1 «k BerauciennepadoThl, 1 AKCIIEPUMEH
7 COBEPUICHHOUIIKOJILHUKOMITpUIIOAbeMec | Ha2 3Tax» T
2 DxcnepuMeHTanbHaspadoTaNe22 «BeaucIeHneMOITHOCTH 1 AKCIIEPUMEH
8 Pa3BUBaEMOUIIKOJILHUKOMIIPUIIOAbeMec | Ha23Tax» T
2 OkcnepuMeHTanbHaspaboTaNe23 1 skcriepuMer | llomBrokHbBIH
9 «OrnpeneneHneBbIUTPHIIIABCHIIE, KOTOPBIAIACTIIO ABUKHBIHUHETIO T MHETO/IBUKHBIN 0JI0KH,
ﬂBH)KHBIﬁ6HOK)). Ha60prpy3OB,HI/ITB,,I[I/IHaMO
Ha6aszellentpa"ToukaPocra" MeTp, .
MITAaTUB,JINHCHUKA
3 Pemenunesagaunatemy«Pabota. MoHOCTEY. 1 perieHue
0 3a1a4
3 OkcnepuMeHTanbHasspadoTaNe24 1 skciepumen | Ilrarus,
1 «BpraucnenneKIJIHaKTOHHOUIIIIOCKOCTH. T MEXaHHYEeCKasCKaMbsl,0py
Ha6azellenTpa"ToukaPocra" COKCKPIOYKOM,JIHHEHKa,H
aboprpys3os,
JIMHAMOMETP
3 DkcnepuMmeHTaNbHasgpaboTaNe25 «3MepeHneKMHETUYECKO 1 AKCIIEPUMEH
2 SHEPrUU TeJlay T




w w

Pemennesanaunaremy«KnHeTnueckasssHEPT D).

perieHue
3a/1a4




3 HNTOroBbIHKOHTPOIb3HAHU M. 1 JUIAKTUYEC
4 KO
e3aJJaHHC
34
Hmozo
TemaTnueckoe mJIaHMpoOBaHue(220000yuenus)
8kiace
Haum Conep:xan Koanue Dopm HUcnonb3oBanueodop Jar
€HOBa ue CT BO asaHsd YaOBaHus a
HUepa 4acoB st «Touxkapocra»
3aenaa
[.®u3nveckuiiMeTo N3y YeHUSIIPUPOAbI: TEOPEeTHYECKUITUIKCIIEpUME 3u
HTAJbHbIH

1 Broanoezanstue. MHCTpYKTOXXMTOTEXHUKEOE30TTaCHOCTH. 1 Oecena O3HaKOMJIEHUEC

Ha6azellenTpa"ToukaPocra" uudpoBoi
naboparopueit" Toukap
ocra"

2 DkcnepuMeHTanbHaspadboTaNel 1 AKCIIEPUMEH JIunelika, 1eHTa
«OnpeneneHueeHbICISHUIITPUO0POB, CHATHETIOKA3aH U T MepHas, I3MEPUTEIBHBIN
Ha6azellenTpa"ToukaPocra" OUIMHAP, TEPMOMETP,

JaTYUKTEMIEpaTypbl

3 OrnpenenenuenorpenHocTeinn3Mepenns. PenennexkauecTBEeHHbIX 1 perieHue

3ajad4. 3a7a4
TI'napall.TenyioBblesiBJIEeHUSIUMETOABINXHUCCJIETOBAHUS 8u

4 OrnpeneneHreyJIMHEHUSTENABIPOLIECCEN3MEHEHUSAT 1 OIIBIT - JlabopartopHsrit
eMIiepaTypsl HCCJIEIOBaH TEPMOMETD,
Ha6azellenTpa"ToukaPocra" e JIaTYUKTEMIIEPAT

ypbI
5 PemiennesagaunaonpeeieHueKOIMYECTBATEILIOTHI. 1 perieHue
3a1a4




[IpuMeHEeHNETEIOBOTOPaCIIMPEHUS IIAPETUCTPALIUH

npe3eHTaIu
A




TeMIiepaTypbl. AHAIIM3MO0000IIIECHUEBO3MOKHBIXBAPUAHTOB
KOHCTPYKIUH.

7 DkcniepuMmeHTabHasgspadboTaNe2 «Mccne1oBaHUepoIIeccoB 1 AKCIIEPUMEH Jatuuk
TIJIABJICHUSU OTBEPACBAHUSY. T TeMIepaTypbl,Kaaopu
Habazellentpa"ToukaPocra" METp, COCY,
CTAIOLIMMIIBJIOM,COCY
ac
BOJ101,2JIEKTPOHHBIEBECHI.
8 [IpaxTnueckaspadboralNel «/3yueHNECTPOCHUSKPUCTAIIIOB,UX 1 IIPaKTUYECK
BBIpPAIUBAHUEY. as
paboTta
9 N3ydeHneycTpoilcTBaTENIOBBIXIBUTATENEH. 1 JIEKIUA
1 [TpubopbIIIH3MEpEHUABIAKHOCTH. JKCTIEpUMEHTAIbHAasIpadoTa 1 AKCIIEPUMEH Hatauk
0 Ne 3 «Omnpenenenne BIaKHOCTH BO3TyXa B KaOMHETaxX T TEMIIEPATyPhI, TEPMOMETP
mkonmeiyHabazellentpa'"ToukaPocra" , MapJIsi, COCYJ1 CBOJIOH
1 PemenuekauectBennbixzagaunaonpeaenenueKIremiosoroasura 1 peuieH
1 TeJsL. nesa
Jaq
HIL.JsekTpuyecKknesiBJIeHUAUMETOAbIUXHCCIIEI0OBAHUS 8u
1 [IpakTnueckaspadoralNe2 1 MPaKTUYECK JaTumnk
2 «OnpeneneHneyaenbHOroCOnPOTUBICHUSIPA3TUYHBI asipaboT HAlpPSDKCHI, BOJILTMETP
X IPOBOJHUKOBY. a JABYXIIPEACIBbHBIN, NCTOYHHU
Ha6azellenTpa"ToukaPocra" KInTaHus,
KOMIIJICKT
MIPOBOJIOB,PE3UCTO
PBLKITIOY
1 3akoHOMa s yyacTtkauenu. Pemenunesanay. 1 penieHue
3 3a1a4
1 HccnenoBannenncnonb30BaHUECBOUCTBIIEKTPUYECKUX 1 HaOMIOICHIE
4 KOHJICHCATOPOB.
1 Pemrennesagauna3aBuCUMOCTbCONIPOTUBIIEHUSIIPOBOJHUKOBOT 1 perieHue
5 TEeMIIepaTyphbl. 3a1a4
1 [IpakTueckaspaboraNe3 1 MPAKTHIECK JlaTunk TOKa,
6 «PacuernoTpedasieMoNdIeKTPOIHEPTUICOOCTBEH aspabor AaTINKHAIIPSKCHUA,
HOTOJOMAaY. a AMIICPMETPABYXITPCACIbHBI

Ha6azellenTpa"ToukaPocra"

H9
BOJIbTMETPABYXIPEAEIbHBI
H,JIaMITOYKa,




HCTOYHUK
MUTAHUS, KOMILIEKTITPOB
OJI0B,KITFOY

[

PacuetKII/IpnexkTpuueckuxycTpoucTs.

perieHne
3a/1a4




1 Pemenunesanaunazakon/xoynsa-Jlenua. 1 pelieHue

8 3a1a4

1 PemenuexkadyecTBeHHBIX3a1a. 1 JIeJIoBasturpa

9

IV.21ekTpoMarHuTHbIESIBJICHUS Su
2 [Toyuenue u GUKCUPOBAHHOE H300PAKEHNE MArHUTHBIX MIPAKTHYECK JleMoHCTpaIus
0 noneit. Habazellentpa"ToukaPocra" asipaboT «M3mepenne
a MAaroHuTHOTOIIOJIA BOKPYTI

NMPpOBOAHUKA CTOKOM) .
JaTYuK
MAar"duTHOI'OIIOJIA,ABa
IITaTHBA,
KOMILIIEKTIIPOBOIOB,UCT
OYHHUKTOKA,
KITFOY

2 N3y4yeHnecBONCTBANIEKTPOMAr HUTA. 1 HaOII0IeHIE

1

2 N3yuenneMoenuaaeKTpogBUTaTeNsl. 1 JICKIIMS, IEM.

2 AKCIIEPUMEH

T

2 DKCKypcHs. 1 Oecena

3

2 PemennexayecTBeHHBIX3a/1a4. 1 perieHue

4 3amay

V.Onrtuka 10
2 N3yueHne3akoHOBOTPAKCHHUSL. 1 JICKIIHS, JIEM.
5 AKCIIEPUMEH
T
2 DkcnepumeHTanbHasgpadboTaNed«HabmroneHneoTpakeHUSUT 1 AKCIIEPUMEH OcBerutenb ¢
6 PEIOMIICHUSACBETA. T HMCTOYHUKOMCBETA Ha 3,5 B,

Ha6azellenTpa"ToukaPocra"

WCTOYHUKIIUTAHUS,
KOMILJIEKTIIPOBO/IOB,
nieneBas auagpar-ma,
NOTYLMINHD, TUIAHIIETHA
IIJIOTHOM JIMCTE €
KPYTOBBIMTPaHCIIOPTHPOM




N

OkcnepumeHTabHasspaboTaNeS «M300pakeHusBiuH3ax». H
abazellentpa"ToukaPocra"

AKCIEPUMEH
T

OcBeTrutens ¢
HCTOYHHKOMCBeTa Ha 3,5 B,
WMCTOYHUKITUTAHHUS,
KOMILIEKTIIPOBOJIOB,
mieneBas auadpar-ma,
JKpaH
CTaJIbHOW,HaITpaBIIAOIIAs
CHU3MEPUTENBHONIIKAIIOMN,
COOUPAOIIUEIINH3HI,




paccerBaroIAsINH3A,CIIANn ]
«Mopenp npenmera»
Bpeiitepe
2 OkcnepumeHTanbHasgpadboTaNe6 «OnpeieneHueriaBHoro 1 JKCIIEpUMEH
8 (hOKYCHOTOPACCTOSHUSIUONTHYECKOUCHITBLTAH3EDY. T
2 OkcnepumenTabHasgpadboTaNe7 «HabmonenuennrepdepeHnnm 1 JKCIIEpUMEH
9 TU(PPAKITAHCBETAY. T
3 PemrennesagaunanpenomieHHECBETA. 1 peuieHue
0 3amaq
3 OxcnepumenTanbHasspadoTaNe§«HabmroneHuenomHoro 1 AKCIIEPUMEH
1 OTPAKECHUSACBETA. T
3 PerennexavyecTBEHHBIX3aIa9HAOTPAKEHUECBETA. 1 perieHne
2 3amay
3 3amutanpoekToB.[I[poeKTHI. 1 uccaea0BaH
3 us
3 HNTOroBbIiKOHTPOIb3HAHUIA. 1 JATAKTHYEC
4 KO
e3aJaHue
34
Hmozo
TemaTnueckoenJiaHMpoBaHue(320000yuenus)
9k1ace
Haum Conep:xan Koanue Dopm Hcnoan3oBanueodop Jar
€HOBA ue CT BO a3aHs yI10BaHUs a
HHepa 4acoB st «Touxkapocra»
3aes1a
1 BBonnoezanstie. MHCTpYKTaXOTEXHUKEOE30MacHOCTH. 1 1 Oecena
I.Maruerusm du
2 OkcnepumeHTanbHasgpadboTaNel «Kommac. [TpuHIUTPaOOTHD». 1 AKCIIEPUMEH
T
3 [MpakTuueckaspadoTaNe2 «OpUeHTHPOBAHUECTIOMOIIBIO 1 MPAKTHYECK
KOMITacay. ast




pabota




4 Marunwutsl. JlefictBuemarauToB. Pemmennesamnay 1 HaOJIIOIeHNE
,
pelieH
uesaja
q
OkcnepuMmeHTalibHasgpadboTaNe3 «3aHMMATEIbHBIEOIBITHIC 1 JKCIIEpUMEH
5 MarHuTaMm. T
6 MarnutHaspyna.[lonesnsienckonaempieCamapckoiio0aacTu. 1 MpEe3eHTalN
ST
7 JetictBuemarautHoromnojss. MarautTHOoenone3emun. Ha 1 JemoncTpamus
6azellentpa"ToukaPocTa" «H3mepenne noist
MOCTOSAH-HOI'0 MAaTHUTA» .
JaTYUKMarHuTHOI'OITOJIA,
no-
CTOSTHHBIMMATHUTIIONOCOBON
8 JlerictBuemarautTHoromnoss. Pemenuesanay. 1 pelieHue
3a1a4
9 OxcnepuMeHTanbHasspadoTaNe4«M3roToBIeHHEMAar HUTOBY. AKCIEPUMEH
T
1 [Ipe3eHTanusAIpOEKTOB. UCCIIEIOBaH
0 usi
I'naBall.DuekTpocraTuka 94
1 OkcnepumenTanbHasgpadboTaNe5 «CTaTHUeCKOEINEKTPUIECTBOY. 1 AKCHEPUMEH
1 T
1 OcToposkHOCTaTHYECKOEIIeKTpUUeCcTBO. Periennesanay 1 pelieHue
2 3a1a4
1 DkcniepuMeHTalbHasgpaboTaNe6d «3aHMMATETbHBICOTIBITHD. 1 AKCIEPUMEH
3 T
1 DneKTpuuecTBOBUTPYIIKaX. CXeMbIpaOOTHI 1 MPAKTHYECK
4 ast
pabota
1 DIEeKTPUUECTBOBOBITY 1 KHHOIIOKa3
5
1 OkcnepuMeHTanbHasspadoTaNe7«Y cTpoiicTBOOaTapenKm». 1 HaOroieHne
6
1 OkcnepumeHTanbHasgpadboTaNe8«M300peTaembaTaperiky». 1 MPaKTUYECK
7 ast

pabota




1 [Ipe3eHTanuAIPOEKTOB. Hay4YHbIC

8 HCCIIEN0OBAaH
Hs

1 [Ipe3eHTanuAIPOEKTOB. Hay4YHbIC

9 HCCIIEN0OBAH
Hus

2 [Ipe3eHTanuAIPOEKTOB. Hay4YHbIC

0 HCCIIENOBAH

ns




HI.CBer 154
2 Hcrounukucaera. 1 JeKIus, OcBetutens ¢
0 Hab6azellentpa"ToukaPocra" JEM.JKCIIep MCTOYHMKOMCBETA Ha 3,5
UMEHT B,
HCTOYHHUKIIMTAHU A, KOMILII
eKT
MPOBOJIOB, LLIEJIEBAS
Jqradpar-ma
2 KakMmeiBuaum? 1 JIEKITHS, IEM.
1 JKCIIEpUMEH
T
2 [TouemymHppa3HOLBETHBIM. 1 JIeKIUs
2
2 OxcnepumeHTanbHaspadboTaNe9«TearpTeHeit» 1 AKCHEPUMEH
3 T
2 OxcnepumenTanbHas padota Ne 10 «ComHeuHbie 1 skcniepuMern | Ocerurens ¢
4 saitunku»Habaszellentpa"ToukaPocra" T MCTOYHUKOMCBeTa Ha 3,5 B,
UCTOYHHUKIINTAHUA,
KOMILIEKTIIPOBOOOB,
meneBas nuadpar-ma,
MOTYUMJIMHAP,
INIAaHIICTHAIIJIOTHOM JIMCTE
c
KPYT'OBBIMTPaHCIIOPTHPOM
2 Hucnepcusi. MbUIBHBIACIIEKTP 1 JICKITUS, IEM.
5 AKCIIEPUMEH
T
2 Panyrasnpupose. 1 MIPE3CHTAIIN
6 s
2 OkcnepuMmenTanbHasspadoTaNel 1«Kaknomyuntspaayry?». H 1 JKCIIEpUMEH OcseTuTens ¢
7 abazellentpa"ToukaPocTa" T HMCTOYHUKOMCBETA Ha 3,5
B, uctounuknuranus,
KOMILIEKTIIPOBOJIOB,
nieneBasauadparma,
MOJTYLIIUHP, TAHIIET
Ha TUIOTHOM JIH-
CTECKpPYTOBBIM
TPAHCIIOPTHPOM
2 DKcKypeus 1 Oecena




2 JlynupienCosTHEeUHbIE3aTM EHHS. JICKITHSL, JIEM.

9 HKCTIEPHUMEH
T

3 Kakcinomatpiryu? Oecena

0

3 3a3epkaiibe. TICKITUS, JICM.

1 JKCIIEpUMEH
T

3 OkcnepumeHTanbHasgpadboTaNe12«3epkana» AKCIEPUMEH

2 T




3 3amuTanpoeKToB 1 UCCIIeIOBAH
3 ust
3 3aKITI0YNTEIbHOC3aHATHE. 3AIMTANIPOEKTOB. 1 ucciaea0BaH
4 ust

34
Hmozo

[IporpamMma npenmnosaraeT pa3ianuHble GOpPMBbI KOHTPOJII TPOMEKYTOUHBIX M KOHEUHBIX pe3ylIbTaToOB. B pe3ynbrare n3ydeHus JaHHOTO
KYpPCaKOHTPOJIb 3HAHUH M HABBIKOB yJalIUXcsi OyAeT MPOXOIUTh B TEUEHHE YueOHOTO Kypca - B (hopMe PpOHTATIHLHOTO OMpoca,
CaMOCTOATCIIBHBIXITPAKTUYCCKHUX pa60T, ,ZII/ICKYCCI/Iﬁ C BBICTPOCHHBIMH JIOTHYCCKUMU LECTIOYKAMHU U JOKA3aTCIIbCTBAMMU. OI_[eHI/IBaeTCﬂ
CaMOCTOATCIBPHOCTBBBIIIOJTHCHHUA 3a1a4, TaK K€ pa60Ta ydJamuxcsa OHCHHUBACTCA € YUCTOM MX aKTUBHOCTH, KaUE€CTBA IMMOATOTOBJICHHBIX
BBICTYIUIEHUN, IEMOHCTPAIIIOHHBIX OIBITOB, YMEHUH perieHus 3a1ad. OneHuBaeTcs Tak)Ke ydacThe B 00CYK/IEeHHH, Ka4eCTBO 33J]aBaeMbIX

BOIIPOCOB, BJIAJICHUEMOHOJIOTHYECKOWH TUAIOTUYECKOUPEUbI0,YPOBEHDb (PU3MUECKON KOMIIETECHIINH.

Hrorosas arrecranus Mo BHEYPOUHOU AESITEIBLHOCTH ydamuxcs 7-9 knaccoB «O3agauyeHHast (pU3MKa» MPOBOJAUTCS B
(bopMeTUIaKTUYECKOTO 3aaHus B IIEIISIX OTPEICIICHUS CTENICHH OCBOSHHSI yJaIlUMUCS YUeOHOTO MaTepuaa Mo MpakTUIecKol (Qu3mKe, B
paMKaxoCBOEHHUSIOCHOBHOM 00pa30BaTeIbHOM MPOTpaMMbl OCHOBHOTOOOIIEr0 00pa3oBaHHsI.

3a1aHUI0PUECHTHPOBAHBIHAIIPOBEPKYYCBOCHHSICOICPIKAHUSAPA3ICIIOB/TEM:

- g3aumooelicmauemes(niI0OMmHOCMbEEeUeCmaa, CUIAMpeHUs, KO3 duyuenmmpeHus) (Mooyib 7Kiacc),
- IEMEHMbICMAMUKU, MENLI08blesA6NEHUL, INEKMPOCMAMUKA, 3aKOHBINOCMOAHHO20MOKA, 3aKOHBIONMUKU(MOOYIbEKAACC),

@Dopma - duoakmuyeckoe 3a0anue (mecmol, NPAKMuidecKue 3a0aHus, peuleHue meop4eckux 3a0ay) COCTaBIeHbI B IBYX

BapHraHTaX.BpeMsBBITIOIHEHUST paOOThI— OJUHYPOK.

ILnan padorsl (7kiaacce)

Homep | IIposepsiemble IIpoBepsiembleyMeHUs bana
3a/1aHU 3j1eMeH 3aBBINOJIH
| ThICOAEPKAHUS eHHe3a/1aH
ust
1 [IpakTraeckaspabdora. YMeHnuecoOpaTbpakTUYECKYIO 1
YCTaHOBKYCOTJIaCHO3a/1aHUs
2 OnpenenurenbHasdhopmysa 3HaHUuEePOPMYITUIOTHOCTHBEILECTBA, 1
BEJTMYUHBI CHJIa TPEHHS




\ 3 \ N3mepenuneduznueckoi \ YMEHUEnob30BaThCAN3MEPUTEIIEHBIMH \ 1




BEJIMYUHBI. npubopaMu,onpeIeNIAThIEHYICICHUS
pruOOpPOB,U3MEPATHHUZNIECKYIO
BEJIIMYMHY.

4 BrrancnutenbHbIeHaBBIKH Brrancnarehu3ndecKyroBeInInH 1
y,3aIIUCBHIBATHPE3YIIbTATBEANHUIIA
X

uzmepenusiCU

MakcumanbHOEKOIMUeCTBOOAITOB3aBhINOHeHHepaboThicocTasieT 10 Oamios.
BricraBiaenneorMeTok:0TMeTKa«I»-80-100% -8-100am1a,0tmMeTKa«d»-66%-79% -706ammoB,0TMeTKa«3»-30%-65% -6—-30aim1a,
otMeTka«2»- MmeHee30%-0—20amna.

HTorosas arrecranus 7KJjaacca
«O3anayeHnas Gpu3uKa»

BapuantNel
Hcnonb3yspblyakHbIEBECHI,MEPHBIAIUIMHIP,CTaKaHCBO IO U, IMIIUHIP,COOEPUTEIKCIIEPUMEHTANILH YI0YCTAaHOBKY ATIIOTIPEICIIEHUATIIIOTHOCTUMAT
epuana, U3 KOTOpOrOM3rOTOBICHIIMIUHP.

BOnankeoTBeToB:

® C/eNalTepUCYHOKIKCIIEPUMEHTAIbHOIYCTaHOBKUAJISONPEIeeHus100beMaTena;

¢ 3anumUTePOPMYIYAIAPACUETAINIOTHOCTH;

®  YKOKUTEPE3yJIbTaTbIM3MEPEHUAMACCHILIMIMHIPAUET000bEMA;

® 3ANUIIUTEYHCICHHOE3HAYEHUeIUIOTHOCTUMATEepUaATallMINHIPA.
BapunanTNe2
Hcnonp3ys0pycoKCKproukoM, ITMHaMoMeTpenpeaenomusmeperns | H, turamomerpenpenenomusmepenusSH,2rpyzamaccoii 1 00r, Hanpasiistonias,
co0epuTe SKCIEPUMEHTATIBHYIO YCTAHOBKY Ul OTpesieieHus: Ko3(pduiimenTa TpeHus CKOJIbXKEHHUs MEX Ty OpyCKOM

UIIOBEPXHOCTHIOHAMPABIISIONICH.
BoOaHkeoTBETOB:

L4 CHeHaﬁTepHCyHOKBKCHCpI/IMCHTaJ'IBHOﬁYCTaHOBKH;



e anumuteGopMyIyaIIpacueTaK0dIPPUIHNCHTATPECHUSICKOIBKEHUS;

¢  VYKaKUTEpE3yIbTaTEIN3MEPEHUIBECAOPYCKACTPY3aMHUHCHIIBITPEHUSACKOIBKEHUSTIPUIBIKCHIHOPYCKACTPY30MITOTIOBEPXHOCTHHAIIPABIIS
FOIIEeH;

¢ 3anuIIUTEYUCIEHHOE3HAUEHUEKOAIPPUIIUECHTATPEHUSICKOIbKEHHUSL.

OTBeTbl U KPUTEPHHU OLICHUBAHMSA BBINOJIHEHNU 3a4aHuil (7TKi1acc)

BapuantNel
1) V=V-V; 2)p=m/V
3)m=66 r;V=56M1=56 cm°; 4) p=1.2r/cm*=1200 kr/m*.
Conep:xxaHueKkpuTepu bana
f bl

[TosTHOCTRIONPAaBUIIHPHOEBBITIONHEHNE3aIaHN 1, BKITFOUAIOIICEBCEOS:

® CXEMaTHYHBIHPUCYHOKIKCIIEPUMEHTAIBHONYCTaHOBKH;

e (opmyny s pacyéra KICKOMOU BEJTHMUUHBI TI0 JIOCTYITHBIM JUISi U3MEPEHUS BEIMYUHAM (8 OAHHOM Clydde
ONsI0NpedeNeHUANIOMHOCIU mea), 4
® IPaABWIHHO 3aIMCAHHBIC PE3YJIbTAThl IPSIMBIX U3MEPCHUU (8 OaHHOM CLyyYae pe3yibmamvl UsMEPEeHUsi MACChl
mena uobvemamena);

e  MOJIYYCHHOETPABUIBHOCUUCIICHHOE3HAYCHUCHCKOMOWBEIHYNHBI

[IpuBeneHbI Bce NIEMEHTHI MPAaBUILHOTO OTBETa 1-4, HO omyllieHa OMKOKa TP BEIYMCICHUU 3HAUCHUS
HNCKOMOMBEINYNHBI.

nim

JlomyiieHaomunokanpuo003HaYeHUM e AMHUII3MepeHIsIncKoMoiBenunHbl. JIN 3
JlomyIieHaomnOKaBCcXeMaTHYHOM PUCYHKEIKCIIEPUMEHTAIbHOHYCTaHOBKU, MUTHPUCYHOKOTCYTCTBYET, WITHOTCYTC
TBYeT(HOpMyIaBOOIIEMBUACUIPACUCTAUCKOMON BETMUHUHBI




CraenanpuCyHOKIKCIIEPUMEHTAIbHONYCTAHOBKY, IPaBUIIbHOIIPUBEACHBI3HAYEHUSIIPSAMBIXU3MEPEHUNBEINUNH, HOHE3AIIUC
a"Haopmynaas pacueTanCKOMOM BEJTMUMHBI, U HETIOIYYeH OTBET.

nim

[IpaBunbHOIIPUBEIEHBI3HAYECHUATIPAMBIXU3MEPEHUMBEINYNH, 3alICaHAPOPMYIIaUIsIpacdeTau CKOMONBETMUYMHBL, HOHETIO
JIy4€H OTBET,U HENPUBEJCH PUCYHOK IKCIEPUMEHTAIbHONYCTaHOBKH.

nim
[IpaBunbHONIPHUBEIEHI3HAYCHUATIPSMBIXU3MEPEHUM, TPUBEACHIIPABUIbHBIHOTBET, HOOTCYTCTBYIOTPU CYHOKIKCIIEPUMEHT
aJIIbHOMYCTaHOBKUU(DOPMYIIauIIpacyeTan CKOMONBEITUYMHBI

3anucaHbl TOJIBKO MPAaBUIIbHBIC 3HAYEHUS TIPSIMBIX

n3mepenui. 1IN
[TpuBeneHOPaBUIHLHOE3HAYEHUETOILKOO THOT O M3 PSIMBIXU3MEPEHU I, HTTPEICTaBIICHANPaBIIIbHO3AM CaHHAsI HOpMYyIa T
sl pacYCTAauCKOMOM BETTUIUHBI.

NJIn
[TpuBeneHOPaBUIHPHOE3HAYEHUETOILKOO THOT O M3 PSIMBIXU3MEPEHUH, HCIeTAaHPUCYHOKIKCIIEPUMEHTATbHOYCTAHOBKH

Bce cinydan BbINIOJTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPUSIM BbICTaBieHus 1, 2, 3 umm 4
6amnoB.Pa3po3nennbie3ancu. OTCYTCTBUENONBITOKBBINOIHEHUI3a1aHUS

Maxcumanvuviibanin

BapuanTNe2
1)

=

2) Fynp=F:p  (mpupaBHOMEPHOMIBMIKCHUH);

Frp=UN;N =P— Fup=uP ;) =



3) Fyup=0,44H;P=2,8H
4)U=0,16

ConepxxaHuekpuTepu bana
| bl

[TosTHOCTRIONPAaBUITHPHOEBHITIONHEHN €33 JaHN 1, BKITFOUAIOIIEeBCEOs:

® CXCMATHYHBIMPUCYHOKIKCIIEPHUMEHTATLHONYCTAHOBKH;

e (opmymy I pacdéTa HICKOMOM BETHMYUHBI TI0 JTOCTYITHBIM JUTSI U3MEPEHUS BEIIMYUHAM (8 OAHHOM Cyuae O
onpeoeneHusKodIphuyueHmampenus,), 4
® MPaBWIHHO 3aIMCAHHBIC PE3YNIBTATHl IPSIMBIX U3MEPEHHUI (8 OaHHOM CyyYae pe3yibmamvl UsMepeHus 6eca meid ¢
O0B8YMASPY3AMUU CUTBIMPEHUACKONIbIHCEHUSL),

e  MOJIy4CHHOETPABUIBHOCUNCICHHOE3HAYEHUEHCKOMOWBETHYNHBI

[IpuBeneHbIBCEIIEMEHTHINIPABIIIBHOTO0TBETA | -4, HOTOTTYITIEHAO T OKATPUBRIUKCIICHU3HAYCHUsIICKOMOBeTmarHbL. TN
JomymeHaomuoKkanpruo003HauYeHUU e TUHUITN3MEPEHUsINCKOMOBeTnanHbL. TN

JlonyiieHaomnOKkaBcXeMaTHYHOMPUCYHKEIKCIIEPUMEHTaTbHONYCTaHOBKU, MITUPUCYHOKOTCYTCTBYET, UITMOTCYTCTBYETPOpMYyIia 3
BOOIIEMBHICAJISL PACUCTANCKOMON BETMUUHBI

CraenaH pUCYHOK SKCIIEpUMEHTAIbHON YCTAaHOBKH, IPABUIILHO MIPUBEJICHBI 3HAYCHUS IPSIMbIX U3MEPEHUN BEJIUYHH, HO HE
3anuca”adopMyaaIst pacueTauCKOMOW BETMYMHBI, M HEMOITY4YE€HOTBET.

NJIn

[IpaBuIBHONIPUBEICHBI3HAUEHUATIPAMBIXU3MEPEHUNBETH UM H, 3a1caHaPOPMyIaaIIpacieTalCKOMONBEINYMHBIL, HOHETIOJYYEHOTB 2
€T, HHEIIPUBEACH PUCYHOKIKCIIEPUMEHTAIbHONYCTaHOBKH.

NJIN
IIpaBunbHOIIPHUBEIEHBI3HAYEHUATIPSAMBIXU3MEPEHHH, IPUBEACHIIPABUIIBHBIHOTBET, HOOTCYTCTBYOTPUCYHOKIKCIIEPUMEHTAIBHONYC
TaHOBKHH(DOPMYIaAIspacueTauCKOMONBEINYNHBI




3anucaHbl TOJBKO MPaBUJIbHBIC 3HAUCHUS TIPSIMBIX

n3mepenun. 1IN
[TpuBeaeHOPABIIIEHOE3HAYCHHETOILKOO THOTOU3IPSMBIXU3MEPEHHM, UTIPEICTABIICHANPABUIIHLHO3AMUCaHHAsI (DO PMYIIaIIpacyeTa
MCKOMOM BEJIMYMHEL.

1

[IpuBeneHoNnpaBUIIbHOE3HAYEHUETOIBKOOJHOTO U3 PSMBIXU3MEPEHUM, NCACITAHPUCYHOKIKCIIEPUMEHTAIIbHOMYCTAHOBKHU

Bce ciydan BbIIIOJIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBILLIEYKa3aHHBIM KPUTEPUSIM BbICcTaBieHus 1, 2, 3 wiu 4
6annoB.Pa3posnennsie3anucu. OTCYyTCTBUETIONBITOKBBITIOTHEHU3aTaH U S

Maxcumanvruviuibanin




Inan pa6dors! (8kiacc)

Homep | IIposepsiemble IIpoBepsiembleyMeHHU bana
3alaHu 3JiIeMeH | 3aBbINOJIH
| ThICOAEePKAHUSA eHHe3aJaH
usi
11 SIBIIEHUATEILIONPOBOJHOCTH OO0bsICHEHUESABICHUUTETIIONPOBOTHOCTH 1
1.2 ArperatHblie UrenuerpagukoBHarpeBaHUITEI. 1
COCTOSIHU
o
BEIIECTBA
1.3 3aKOHBITIOCTOSTHHOTOTOKA [IpakTrueckrneyMeHUATIOPAOOTECITEKTPOIIPUOOpaMU. Y MEHHE 4
HaX0XACHUSBEINYMHBIIKCIIEPUMEHTAIbHBIMMETOIOM
UTOro 6
2.1 SBNEHUATEIIIONPOBOJHOCTH OO0bscHEHN e BIEHUNTEINIONPOBOIHOCTH 1
2.2 ArperatHbie UrenuerpagukoBOXIaxK ICHUSATE. 1
COCTOSIHU
o
BEIIECTBA
2.3 3aKOHBITIOCTOSTHHOTOTOKA [IpakTrueckrneyMeHUATIOPAOOTECITEKTPOIIPUOOpaMU. Y MEHHE 4
HaX0XACHUABEINYMHBIIKCIIEPUMEHTAIbHBIMMETOIOM
UTOoro 6

MakcuMaTbHOEKOINIECTBO 68.J'IJ'IOB3&BBIHOJ'IHCHI/Iepa6OTBICOCTaBHﬂeT_§_6aJ'IJ'IOB .

BrictaBnenneormeTok:0TMeTka«S5»-80-100%-_5-6 6amna,otMeTKa«d»-66%-79%-_4
Oamta,otMeTka«2»- MeHee30%- 1 OaJ.

6amna,otTMeTKa«3»- 30%-65%-2 -3




IIpomexyTounas arrecranus 8 kiacca
«O3apavennas puzunka»Bapunant 1

1.Ha cHer nosioxunu Tpu Kycka CyKHapa3IM4HOMOKpacKu: Oenbli, uepHbId U 3esieHblid. Korna cosHile npurpeno, To CiycTsi HEKOTOpOoe
BpeMSITIOTHUMH TipoTasuicHer (puc.98).KakuMHOMEpOMHAITOMPUCYHKE0003HaUEeHOOETI0E, YePHOCH 3€JIEHOECYKHO ?
1. Bemoe—1, yepnoe—2,3eneHoe— 3.
2. benoe—2, uepnoe—3,3emenoe— 1.
3. Bbemoe—3, uepnoe—1,3emenoe— 2.

2.IlpukakoiTemnepaTypeHaqaICTPOIECCILIaBICHUA? Puc. 98
1.50 °C; 2. 100 °C; 3. 600°C; 4. 1200 °C; 5. 1000°C.
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1. Cobepurenensnocxeme. OnpeenuTeconpoTUBICHUEITEKTPUIECKUXIAMIIICIIONb3YIaMIIEPMETP,BOJIBTMETP.

1
T
o R

Puc. 176

IIpomeskyTounast arTecTanus 8 kiaacca
«O3anauennas ¢pusuxka»Bapuanr2

KnomeukenpuOUThIIBa0 JMHAKOBBIXJIMCTA0CIOMKEeCTH. BHYTPEHHAAIIOBEPXHOCTHO THOTOU3HUXITOKPHITAKOIIOTHIO, aipyTa
si0CTaBJIEHAOIECTSINET. KHap}I)KHOI/IHOBerHOCTI/IJ'II/ICTOBHpI/IKJ'IeeHLIBOCKOMCHI/I‘IKI/I Mesx TynmucTaMUIoMealTpackaleHHbIMMETaNIMYECKUN  [IapuK(pHcC.
93).O1HOBPEMEHHOIUOTHAAYTCIIUYKU OT JINCTOBKECTH?

1  OpHOBpEMEHHO.
2. OT3aKOMYEHHONMOBEPXHOCTUCITMUKUOTIAAYTPAHBIIIE.
3. OrOnectAmeinoBepXHOCTUCTUYKHOTIIATYTPAHBIIIE.

2. IlpukakoiiTeMeparypeHaqaacsnpoIecCOTBEpAEBaHuUS ?



1.50°C; 2. 80 °C; 3. 600°C; 4. 1200 °C; 5. 1000°C.

Puc.

-4
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Puc. 101

Cobepute 1enb 1o cxeme. Onpeaenute padoTy, BHIIOTHEHHYIO AJIEKTPUUECKUMU JIaMIIaMU B TEUEHUE 5 MUH, UCTIOIb3YS
aMIepMeTP,BOJIBTMETP,CEKYHIOMED



1)1 2)5
3) 1.Cobpartblienbrocxeme.



OTBeTBI K KPUTEPUHU ONCHUBAHUA BbBINIOJHECHUSA 3agaHui (SKHaCC)

1BapuanT
2. IloaKIrounThaMIIepMETPUBOIBTMET], yIU THIBASITIPABUIIATIO IKITFOUSHUSTIPHOOPOB.
3. IlpoBecTunpsiMplen3MepeHUS(CHITBITOKAMHATIPSKCHHUS )
4. [loBpluncauTENbHOUPOPMYIIE  ONPENEIUTHUCKOMYIOBEINYUHY.

2BapuaHT

1)2 2)2
3) 1.CoOpatb 1enbprnocxeme.
2. IToaKTFoYnThaMIIEPMETPHBOIBTMET], yIU THIBASITIPABUIIATIO TKITFOUSHUSITIPHOOPOB.

3. IlpoBecTunpsiMblen3MepeHUSI( CHITBITOKAMHATPSDKEHIS ).
4. [loBpruncnuTensHOWPOPMYIIE  ONPENEIUTHUCKOMYIOBEIUYUHY.



Hrorosas aTTecTainus o BHEYPOUHOH JEATEIHHOCTH ydanuxcs 9kinaccoB «O3axaueHHas (pU3MKa» IPOBOJUTCS B (HOPME3ANIUTHIIPOCKTOB.

dopma KOHTPOJIS — 3allKTa MPOoeKTa. Bexymumu MeTo1aMu 00ydeHUs SIBISIFOTCS: 00BSICHUTENbHO-HJUTFOCTPATUBHBIN, YACTHYHO-

HOI/ICKOBBIﬁ,HCCJICIIOBﬁTGJ’H:CKHfII aHaJIn3 I/IH(bOpMaIII/II/I, IMOCTAHOBKA SKCIICPUMCHTA, ITIPOBCACHNC I/ICCJIGI[OB&HI/Iﬁ. Gy MCETO/JBI B HauOOJIbIICH

CTEIEHN00ECIICUNBAIOT Pa3BUTHUC NO3HABATCIIbHBIX HHTCPECOB, HHTCIIJICKTYAJIbHBIX U TBOPYCCKUX crocooHocrer. Poib YUYHUTCIIA B O6y‘-ICHI/II/I

MCHACTCA: OHBBICTYIIACTKAKOPIraHU3aTOP, KOHCYJIbTAHT,3KCIICPTCAMOTOIMPOLUECCAACATCIIbHOCTUYIAIUXCAN eépeSYHI)TaTOB.

TpeOoBanusAK3aIMTENPOEKTA:

MarepuanocTyrneHnHay4eH, ueupackpoIThl. KauecTBEHHO €U3II0KEHNECOAepIKaHU S : UeTKasl, T]paMOTHasIpEeUb, TepecKa3TeKCTa(I0myc

KaeTCﬂ?;a‘-II/ITBIBaHI/ICHI/ITaT) ;HaI/I6OJ'Ie€Ba)KHI)IeHOHﬂTI/Iﬂ,?;aKOHI)I I/I(l)OpMYJ'II)II[I/IKTyI-OTCHIU'ISI 3aIluCH.

HarnsnnoenpeacrapnenuemaTtepurana(Cucolb30BaHUEMCXEM, YePTEKEHN, pUCYHKOB, UCIIOIb30BAHUETIPE3CHTALINH )
Hcnonb30BaHKuEIpaKTHYECKMXMUHU-UCCIIEI0BAHUN (TTOKA30TIbITA)
KauecTBeHHBIEOTBETHIHABOIPOCHICTYIIATEIEHITIOTEME

YetkochopMynpOBaHBIBHIBOIbI

Ipudan3uTeIbHbIETEMBITBOPYECKUXIIPOEKTOB, IPe3eHTALIMA

1. KakuzmepuTbHEN3MEpUMOE.

2. TouHOCTBU3MEPEHUH.

4. UcropuskaneHnaaps.

5. OTneco4YHbIX 4aCOBJOAaTOMHBIX.

8. ConHeuyHasgcucreMa

9. CKOpOCThIBUKEHUATPAHCIIOPTABIOPO/IE

10. DueprusBeTpa

11. KakynepxaTbpaBHOBECHE

12. ITouemynanatorrena



NudopmannoHHo—MeTOANYECKOCO0ECTICUCHHE

1. BHueypouHast 1esITeIbHOCTh IIKOJIBHUKOB. MeToandeckuil KOHCTpYKTop: nocobue g yuurens/ J1.B. I'puropses, [1.B. Crenanos. —
M.:IIpocsemenune,2011.— 223 c. -.(CranaapTsl BTOPOTONOKOJIEHUS).
2. Bueypounas nesitenbHOCTB. [IprMepHBIi 11aH BHEYPOUHOH esITEIPHOCTH B OCHOBHOH mIKoJIe: mocobue st yuurtesst/. B.I1. Crenanos,

J.B.I'puropseB— M.: IIpocsemienue,2014.— 200 c.-.(CtanaapTsl BTOPOTOTIOKOJICHHS).
3. Pabounenporpammel. dusnka.7-9xmaccel:yaeOHo-MeTo muaeckoenocooune/coct.E.H. Tuxonosa.-M.: [Ipoda,2013.-398 c.
4. 3anumarensHasdusuka.llepensmanf.M.—M.:Hayka,1972.
5. XouyObiTh Kynubunsim. dnbimanckuitll. 1.—M.:PUTLIMK]/],2002.
6. ®mukamstyBieueHHbIX. KubanpuenkoA. 5., Kubansuenko . A.—Pocrosn/ /1. : «@ernkc»,2005.
7. Kakcratpb yuenbIM.3ansaTusnopusukeyiacrapiekiaccHukoB. A.B. Xyropckuit,JI.H. Xyropckuii,11.C.Macnos.—M.:I'no6yc,2008.

8. ®dpoHTanbHEIE JIA00pATOpHBIC 3aHATHSA TT0 Gu3nKe B 7-11 kmaccax o0meo0pa3oBaTeIbHBIX yUpeKaeHu: KHUra 11 yauTens./mo pe.
B.A.byposa,I'.I'. Hukudoposa.— M.: IIpocsemienue,1996. 12
9. ®denepalibHbII roCyAapcTBEHHBIM 00pa30BaTENbHbIN cTaHIapT [DNEeKTPOHHBIN pecypc]. — Pexxum

noctymna:http://standart.edu/catalog.aspx?Catalog=227 11. Caiir MunucrepcTBa o0pa3zoBanus U Hayku Poccuiickoit ®enepannn// opUIHaIbHbINA CaNT.
—Pexxummoctyna: http://munoOpHayku.pd/

10. Meroanueckasciyxo6a.l3narensctBo «k BMHOM.JIaboparopussaanuiin| diaekrponnsiiipecypc|.—Pexumaocrtyna: http://metodist.bz.ru/

11. UrpoBasmporpamMmmanaaucke «JlpakomranzannmarenbHaspuznkan| deKkTpoHHbIpecypc]|.—Pexumaoctyna:http:// www.media2000.ru//

12. Pa3BHMBaONIMEITEKTPOHHBIEUTPHIK Y MHHKA—H3ydaeMILIaHETY» [ DIIeKTpoHHBINHpecypc]|.—Pexxummoctyma:http://www.russobit-m.ru//

13. ABtopckasmactepckasi(http://metodist.1bz.ru).
14. ANTopuTMBI peleHus 3a1a4 no ¢usnke: festivai.lseptember.ru/articles/310656 17. ®opMupoBaHre yMEHHUI ydalIuXcsl PEIIaTh
dbuznveckuesanaun:revolution. allbest. ru/physics/00008858 0. html
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