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7-9 kiaace
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Cpoxk peanuzanuu: 3 roja

COCTABUTEJIN
JIOMKHOCTB:  yUUTENb GUBUKH
®UO: Moxosa Tareana FOpreBHa



AHHOTanus K padoyeii mporpamme
BHEYPOUYHOM AeATEJIbHOCTH M0 pu3uke «PDU3MKA B 321a4aX U IKCIIEPUMEHTAX»
7- 9 kaacce

HopmaTuBhas 0a3a e 3akoH PD «O06 obpazoBannu B Poccuiickoit @eneparnun» Ne 273-D3 ot 29.12.2012;
NPOrpamMMbl:
e denepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTEIbHbIN CTaHAAPT OCHOBHOTO 00I1iero oopasoanus (IIpukas

MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 gexadbps 2010 r. Ne 1897, B pegakiuu npukasa




MunucrepctBa oopasoBanus u Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 gexadps 2015 r Ne 1577);

e [IpumepHas ocHOBHasi 0Opa3oBaTeNIbHast IPOrpaMMa OCHOBHOTO 00IIero o0pa3oBaHusi, OA00pEHHAs PELICHUEM
benepanbHOro yueOHO-METOUIECKOT0 00beTUHEHUS TI0 001IeMy 00pa3oBanuto (IpoTokoi oT 8 ampenst 2015 1. Ne
1/15);

o denepanbHbIi IEpeYCHb YUCOHUKOB, PEKOMEH/IOBAHHBIX (IOMYIICHHBIX) MUHHUCTEPCTBOM 00pa30BaHKs U HAYKH
Poccwiickoii @eneparyivl K UCIOIH30BAHUIO B 00pa30BaTEIHLHOM MPOIECCce B 001Me00pa30BaTeIbHBIX OPTaHU3AIIHSIX
MPH peasTu3aliy UMEIONINX TOCYJapPCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTENbHBIX MIPOrpaMM Ha4aIbHOTO 00IIeTo,
OCHOBHOTO OOIIET0, CpeAHET0 00IIero 00pa3oBaHusl, yTBEPKACHHBINA pUKa3oM MuHHCTEpCTBA 00pa30BaHUs U
Hayku P® ot 28 nexabpst 2018 roma Ne 345 ¢ U3BMEHEHHUSIMH U JIOTIOJTHEHUSMHU.

e denepanbHbIi IEPEYCHb YICOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs M HAYKH
Poccuiickoit @eaepanuu K UCIOIB30BAHUIO B 00pa30BaTEILHOM IMpoIiecce B 0011e00pa30BaTEeIbHBIX OPraHu3aIusIxX
NPU peaTn3aliy HMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTENbHBIX IPOTPaMM HaYaIIbHOTO O0IIETO,
OCHOBHOTO OOIIIET0, CPEHET0 00IIero 00pa3oBaHusl, yTBEPKACHHBINA IPpUKa3oM MuHHCTEpCTBA 00pa30BaHUs U
Hayku P® ot 31 mapra 2014 roga Ne 253 ¢ u3MEHEHUSIMU U T0IOJHEHUSIMHU.

e [lepeueHb opranusaiuii, OCyIIECTBISIOUINX BBITYCK Y4€OHBIX TOCOOMH, KOTOpPBIE JOMYCKAIOTCS K
MCTIOJIB30BaHUIO TPH peATM3aIlH UMEIOIINX FOCYIapPCTBEHHYIO aKKPEIUTANNIO0 00pa30BaTeNbHBIX POTPaMM
HA4aJIbHOTO 00IIEro, OCHOBHOT'O OOIIEro, CPeAHEro 0011ero oopa3oBaHusl, yTBEpkACHHbIN Npuka3oM MUHOOpHayKu
P® ot 09.06.2016 Ne 699;

e (OcHoBHas oOpa3zoBarenbHas MporpaMma ocCHOBHOTO oOmiero oopazopanust MKOY COIII ¢.®unumnmoso;

e [IpumepHbie MPOrpaMMbl BHEYPOUHOU aesATenbHOCTH. HauanbHoe u ocHoBHOE oOpa3oBanue / [B. A. I'opckuid,

A. A. Tumodees, /1. B. CmupnoB u ap.] ; mox pen. B. A. 'opckoro. — 4"e u3n. — M. : [IpocBemenne, 2014 — 111 c. —
(CrannmapTbl BTOPOTO MOKOJICHUS).

e [Iporpamma ocHOBHOTO 001Iero oopasoBanus. dusuka. 7 - 9 kinaccsr (aBropsr:A.B. [lepoimkun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 kinacesl: padouune nmporpammsl / coct. @50 E.H. Tuxonosa - 5-¢ u3a., nepepad.-M.: Ipoda,
2015. — 400c.,

[ara yrBepxaeHus:

OOmiee komuuecTBO 9acoB: | . 102

YpoBeHb peau3anuu: 0a30BbIi

Cpok peanuzanuu: 01.09.2022 - 31.09.2025
ABtop(b1)paboueit Moxoga T.IO.

IPOTPAMMBI:




MecTo TMCUMIIMHBI B YYEOHOM IJIaHe

IIpeamer KoJsinyecTBO 4acoB B He/leJII0
IIpeameTHas
obJacTb

Knace 7 kyace 8 kiaace 9 kaace

Oo0s3aTenbHas yacTh ((eaepanbHblii KOMIIOHEHT)
1 1 1
EcrecTtBeHHOHAY = =
JHbIE DEIMETI duznka Yactp, popMupyemasi yuaCTHUKAMHU 00Pa30BATEIBHBIX OTHOIICHUH (PerHOHATBHBIA KOMIIOHEHT U
p KOMIIOHEHT 00pa30BaTe/IbHOTO YUPEKICHUS)

I. HﬂaanyeMble PE3YJIbTAThI OCBOCHHUS KypcCa BHey])OqHOﬁ ACATECJIbH

OCTH IO pu3HNKe

HporpaMMa ITIO3BOJIACT ,[[O6H[B3TI>C$I ClIcaAyromux pe3yjabTaTOB OCBOCHHUA KypCa BH[eypO‘IHOfI ACATCIIBHOCTHU

HasBanmue OcHoBHas rpynna y4ammxcs Hderu c OB3
npeaMera (BKJII0YASI HHTETPHPOBAHHBIX)

Kypca
Bneypoun IIpeameTHbIe MeTtanpeameTHbie JIN4HOCTHBIE IIpeamerHbIe MeTtanpeameTrHbie JIMYHOCTHBIE
as
ACATCIBHO | - yMETh IOJIb30BAThCA P. —ymers paborath no | -pa3BuBath - UIMCTb P. —ymersb pabotath | -pazBuBaTh
CTh METOJaMH HAyYHOT O MPEIJI0KEHHBIM MMO3HaBaTeIbHbBIE IIPEACTABIICHUE O | IO NPEUIOKEHHBIM | TO3HABATEIIbHbIE




«Pu3uka
B 3aJlauyax
H
JIKCIIEPUM
eHTax»

HUCCIIENOBAaHUA SIBJIICHUI
PUPO/IBI,

- IPOBOJIUTH
HaOJIIOCHUS,
IUIaHUPOBATh U
BBITIOJTHSITh
JKCIIEPUMEHTHI,
-00pabarTpIBaTh
pe3yabTaThl U3MEPEHHUIA;
- IPE/ICTABIIATh
pe3yabTaThl U3MEPEHHUI C
MOMOIIBIO TaOJHII,
rpadukoB u hopMyIL;

- 0OHApy>KUBATh
3aBHCHUMOCTH MEXIY
buznuecKuMu
BEJIMYMHAMY,
-00BSCHATH MOJTY4CHHBIC
pe3yabTaThl U J1eTaTh
BEIBO/IHI;

-OlIEHUBATh TPAHULIBI
MOTPEIIHOCTEN
pe3yabTaTOB U3MEPEHUH;
- yMeTh MPUMECHSTH
TEOpPETUUECKHE 3HAHUS
1o (pU3MKE HA IPAKTHKE;
-pemiath puznueckue
3aJ]a4¥ Ha IPUMEHEHUE
NOJY4YEHHBIX 3HAHUIA;

- BEIBOJIUTH U3
IKCIEPUMEHTAIbHBIX
(haKTOB M TEOPETUIECKIX
Mojenen pu3ndeckue
3aKOHBI,

- YMETb JOKJIaJIbIBaTh O
pe3yapTaTax CBOETO

UHCTPYKIUSAM; YMEHHE
M3JIaraTh MBICTH B
YETKOM JIOTUYECKOMN
MOCJIeI0BATEIbHOCTH;
aHAJIM3UPOBATh
COOCTBEHHYIO PaboTYy:
COOTHOCHUTb IUIaH U
COBEpIIICHHBIE
orepalu, BbIICIATh
3Tarbl U OLEHUBATh
Mepy OCBOEHUS
KaKJI0T0, HAXOTUTh
OLINOKH,
YCTaHABIIUBATh X
MIPUYUHBI.

I1. — opuenTUpOBaTHCS
B CBOEH cUCTEME
3HAHU: OTJINYATh
HOBOE OT YK€
W3BECTHOTO;
nepepadbaThIBaTh
TTOJTY9IEHH IO
uH(popMaInio, AeNaTh
BBIBOJIBI B pE3YJIbTATE
COBMECTHOH paboThI
BCETO KJIacca; yMETh
aHaIIM3UPOBATh
SIBJICHUS

K. — ymers paborats B
mape U KOJUICKTHBE;
3¢ heKTUBHO
pacnpenensirTb
00s13aHHOCTH

HWHTEPECHI,
I/IHTGHHGKTyaJILHBIC nu
TBOPYECKHE
CIOCOOHOCTH

yYdaliuXxcA;

- MOTUBUPOBATh CBOU
JIEHCTBHUS; BBIPAXKaTh
TOTOBHOCTb B J1I000i1
CUTYaIlUU TIOCTYITUTh
B COOTBETCTBHH C
MpaBUJIaMU
MTOBEJICHUS;

- BOCOPUHHUMATH PEUb
VUUTEIISI
(OJTHOKJIACCHUKOB),
HETIOCPEJCTBEHHO HE
o0paleHHYI0 K
y4ameMycs;

-OILICHUBATh
COOCTBEHHYIO
y4eOHYI0
NeATeIbHOCTb: CBOU
JOCTHIKEHUS,
CaMOCTOSTEIILHOCTB,
WHHIUATUBY,
OTBETCTBECHHOCTD,
NpUYMHBI Heyaa4d

pupoJie
BOKHEHUIINX
(buzmgecKux
SIBJICHU
OKPY>KaIOIero
MHUpa U TOHUMATh
CMBICI
(buznuecKux
3aKOHOB;
-IEMOHCTPUPYIOT
yMEHHE
paboTatb ¢
pa3HBIMH
UCTOYHUKAMU
UHpOpMaLuy;
-yMeTh
PUMCHSTh
TEOPETUYECKHE
3HAHUSA 110
(bus3uke Ha
MIPaKTUKE;

- YMETh
WCIIOIB30BATh
MONTy4YeHHbBIE
3HAHUSA B
IIOBCEHEBHON
KH3HHU (IKOJIOTHS,
OBIT, OXpaHa
OKpYyKaroleu
cpenbl)

- POBOJTUTH
HaOJIFOIEHUSA
(buznuecKux
SIBJICHUH,
-U3MEPSIThH
¢buznueckue

UHCTPYKIUSM;
yYMEHHE U3Jararb
CBOM MBICIIU B
JIOTHYECKOMN
MOCIIEI0BATEIbHOCT
u,

I1. — ymenue
OTJINYaTh HOBOE OT
y>K€ U3BECTHOTO;
nepepadbaTbIBaTh
MOJY4EHHYIO
uH(pOopMaluIo,
JIeNaTh BBIBOJIBI B
pe3ynbTare
COBMECTHOM
paboThI BCEro
KJlacca; yMeTh
HaOJII0ATh U
OTHCHIBATh
SIBJICHUS

K. — ymers
paboTaTh B ape u
KOJUIEKTUBE;

WUHTEPECHI,

- MOTUBHPOBATH
CBOH JICHICTBHS,

- BOCIIpUHHUMATb
pedb y4auTens
(OZTHOKJIACCHUKOB),
HETOCPE/ICTBEHHO
He 00paleHHyo K
y4aiemycs;

-OIICHUBATh
COOCTBEHHYIO

y4eOHYyI0
JeSITeTIbHOCTD




UCCIICIOBAHNS;

- y4aCTBOBATh B
JIMCKYCCHH, KPAaTKO H
TOYHO OTBEYAThH HA
BOIIPOCHI;

-ACIOJIbH30BAThH
CIPABOYHYIO JINTEPATYPY
U JIPyrve UCTOYHUKU
uH(dOopMaIuu.

BCJIIMYHNHBI

B npomnecce BHEYpOUHOIi 1eATEJILHOCTH B IIKOJI€ PEIIAIOTCS CJAeAy0ne KOPPEeKINOHHO-PAa3BUBAIOIINE 32 1aUH:

1. Pazsumue u xoppexyus HUMaHUs.

2.Dopmuposanue YHUBEPCAIbHBIX YUeOHbIX YMeHUl

3.Pazeumue peuu

Conep:kaHue BHeypoUYHOil qesiTeIbHOCTH 10 Qu3nKe «DU3MKA B 32a4aX U IKCIEPHMEHTAX»

CTPOCHUH BEIIECTBA

7 KJacc
Ne Ha3Banue pasaesna (TemMbl) Conep:xanue yueOHOro npeaMmera, Kypca
1. | IlepBoHaYa/IbHbIE CBEAEHUS O [lena geneHus U3SMEPUTENBLHOTO Mprbopa. OnpeneneHne NeHbl AeIeHUS U3MEPUTEIBHOTO IIUIUHIIPA.

Omnpenenenre reoMeTpUUEeCKUX pa3MepoB Tena. M3roToBnenne u3mMepuTeabHoro nmwinHapa. Msmepenue
TeMIeparypbl Tena. M3mepeHue pa3MepoB MaiblXx Tel. VI3MepeHue TONIIMHBI JucTa Oymaru.




2. | B3aumonaeiicTBue TeJ W3mepenne ckopocTu ABMKEeHUS Tena. M3MepeHune Macchl Tena HenmpaBmiibHOM Gopmbl. M3Mepenue
IUIOTHOCTH TBEpAOro Tena. M3amepenue odbema mycToTsl. MccnenoBanue 3aBUCUMOCTH CHITBI TSKECTH
oT Maccsl Tena. OnpeneneHue Maccsl U Beca Bo3ayxa. ClioskeHue Cuil, HallpaBJICHHBIX 110 OAHON
npsaMoii. 3amepenue »KecTKOCTH NMpYXuHbl. Vi3Mepenne ko3 uIenTa Cuiibl TPEHUs! CKOIbKEHUSL.
Penienne HecTaHIapTHBIX 3a1a4

3. | JaBaennue. [laBieHue :KUAKOCTEH U HccnenoBanue 3aBUCMMOCTH JABJICHUS OT IUIOLIAU IIOBEPXHOCTH. OnpeeneHnue qJaBIeHus

9308 TBEPJOTO Tena. Brruncinenue cuitbl, ¢ KOTOPOH atMocdepa JaBUT Ha TIOBEPXHOCTH cTona. OnpeencHue
Macchl Telna, IiaBarolnero B Boje. OnpezeneHue MIOTHOCTH TBepAoro Tena. OnpeneneHue oobeMa
KycKa JpJa. M3ydenue ycioBus 1miaBanus teil. Penienne HecTaHIapTHHIX 3a1a4
4. | PaboTta u MOILIHOCTb. Boruncnenue paboThl 1 MOIIHOCTH, Pa3BUBAEMOI YUEHUKOM IIpH noabeMe ¢ 1 Ha 3 3tax.
Imeprus Onpenenenue BeIMrphila B cuiie. Haxoxaenue neHTpa TsbkecTH iockoi ¢purypsl. Beruncnenne KIT/
HAaKJIOHHOM IUIOCKOCTU. M3MepeHne KuHeTu4ecKoi 3Heprum. MsMepenue NoTeHIHaIbHON SJHEPIUH.
Penienne HecTaHIapTHBIX 3a4a4.
8 kJ1acc
Ne Ha3Banue pazaesa (TeMbl) Coaep:xanue yueOHOro npeamMera, Kypca
1. | ®dusnyecknii MeTox H3yUYeHHSA OnpeneneHue 1eHbI J1eeHus TpUOOPOB, CHATHE Moka3aHui. OnpeneneHre NorpeHocTei
NPHUPOABI: TEOPETHYECKUH 1 M3MEpPEHHIL.
JKCIEPUMEHTAJIbHBIH
2. | TenoBble IBJEHUSI U METO/ABI UX Omnpenenenue yIMHEHMs Tejla B Ipoliecce U3MEHEHUs TeMIepaTypsl. Pemienue 3a1a4d Ha
O — OIpeZcIIEHNE KOJINYECTBA TEIUIOTHL. [IpuMeHeHne TEmI0BOro paciinpeHus Jis perucTpaluy
TeMIiepaTypsl. McciieroBanne nponeccoB IUIABJICHNUS U OTBepAeBaHus. 3yueHne ycTpoicTsa
TerIoBbIX ABUrareneil. [Ipubopsl A n3MepeHust BIaXKHOCTH BO3yXa.
3. | DaexkTpuyeckue siBJIEHUS U METObI Omnpenenenne yenbHOro CONPOTUBIIEHUS TPOBOAHMKA. 3aKkoH OMa A1 yyacTKa 1enu. Pemenne
S — 3a/1a4. I/IccneziOBaHHe Y HCIIOJIb30BAaHUE CBOWCTB JIEKTPUYECKHUX KOHJICHCATOPOB. Pacuer
notpebiseMoii anekrposHepruu. Pacuer KIIJ[ anekrpuueckux yctpoiicTB. Pemenue 3a1ay Ha 3aK0H
Jxoyns -Jlenna.

4. | DnekTpoMarHuTHbIE SIBJIEHUS [Toryuenue u pUKCHpPOBaHHOE U300paKEHNE MAarHUTHBIX Monel. M3yuenue cBoiicTB
3JIeKTpOMarHuTa. Mi3yuenne Mozaenn 31eKTpoiBUrarens. Penenne KaueCTBEHHBIX 3a/1a4.

5. | OnTuka N3ydenue 3akoHOB oTpakeHus. Habmonenue otpaxenus u npenomiieHus ceeta. M3o0paxeHus B

nuH3ax. OnpeneneHye raBHOro (POKYCHOTO pacCTOSTHUS U ONTUYECKOM cuiibl TuH3bl. Halmronenue
unTepdepeHum ceera. Pemenue 3agad Ha mpejgoMieHne cBeta. HabmoeHre moHoro OTpaKeHus
CBETa.




9 kiace

No HasBanmue pasjaena (Tembl) Coaepxxanune y4eOHOro npeamMera, Kypca

1. | Maruerusm Kommnac. [Ipuniun pa6otst Maruut. MarauTsl oJI0COBbIE, AyroBble. MarHuTHas pyaa. MaraHutHoe
nosie 3emin. M3roroBnenne Maruuta. Penienre kauecTBEHHBIX 3a/1a4.

2. | DaekTpocTaTuKa DnekTpruyecTBO Ha pacueckax. OCTOPOKHO CTATUYECKOE IEKTPUUECTBO. DJIEKTPUUYECTBO B
UTPYIIKaX. IJICKTPUIYECTBO B OBITY. Y CTPOHCTBO OaTapeiiku. PereHne HecTaHIapTHBIX 3a/1a4.

3. Ceer Uctounuku cBeta YcTpoiicTBo mna3a. CosHeuHble 3aiiunku. TeHb. 3armenue. [{BeTa KoMnakT 1ucka.
MpunbpHbIi criekTp. Pagyra B mpupone. JIynnbsie u Conneunsie 3atmenus. Kak ciomats nya? Kak
3akeub OroHb? PelieHne HecTaHIapTHBIX 3a]1a4.

Metoabl 00yueHust 1 GoOpMbl OPraHU3ALNHA AEATEIbHOCTH 00y4aI0IIUXCH
PCaJ'II/I?:aL[I/IfI IIporpaMmMabl BHCyquHOfI JACATCIIbHOCTH «Dun3uka B 3aga4ax U 3KCIICPUMCHTAX» NPCANOJaract MHAUBUAYAJIIbHYIO U I'PYIIIOBYIO

paboTy o0ydarmuxcs, MIaHUPOBaHUE U MPOBEICHUE UCCIIEI0BATEIBCKOTO IKCIIEPUMEHTA, CAMOCTOSTENIbHBIN COOp JaHHBIX [Tl pEIICHUS
MPaKTHUECKHX 3a7a4, aHAJIU3 U OLIEHKY MOTYYSHHBIX PE3yIbTaTOB, U3TOTOBJIEHHE MocoOuil u mozaeneil. [IporpamMmMa mpenycmaTpuBaeT He TOJIBKO
oOyJaroniye 1 pa3BUBAIOIIUE TIEITH, €€ peaTu3aIus ClocOOCTBYET BOCITUTAHUIO TBOPUECKOMN JIMYHOCTH C aKTUBHOW KU3HCHHOW MO3UIHEH. BBICOKHX
PE3yabTAaTOB MOTYT JIOCTHYb B JAHHOM CITydae HE TOJBKO YICHUKH C XOPOIICH MIKOJIBEHON yCIIEBAaEMOCTHIO, HO U BCE TIENICyCTPEMIIE HHbIC aKTUBHBIC

pebsiTa, y)Ke clienaBIIie cBoil mpodeccuOHaIbHBIN BBIOOD.

OOyuenue ocylecTBisercs npu noaaepxke LleHTpa oOpazoBaHus ecTeCTBEHHO-HAYYHOI HampaBieHHOCTH «Todka pocTay, KOTOPbIil

CO3J1aH Ui pa3BUTHA Y OOyUaIOLUXCsl €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCcKoi, NH(POpPMalIMOHHON IPaMOTHOCTH, (POPMUPOBAHUS KPUTUUECKOTO U
KPEaTUBHOTO MBILUIEHUS], COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HAIPAaBICHHOCTH, a TAaKXKe JUI MPAKTHYECKON OTpabOTKHU yueOHOTO
MaTepuaia rno yueOHomy npeamery «Ousuka.

TemaTtuueckoe mianupoBanue (1 200 ooyuenus)



7 KJaacce

Haunmen Conep:xkanue Koanuecr ®Dopma HUcnoan3oBanue JlaTa
oBaHue BO 3aHATHA obopynoBanus «Touka
pasjaena 4acoB pocTay
1 BBoaHoe 3anatue. IHCTpyKTax 10 TEXHUKE O€30M1aCHOCTH. 1 Oecena O3HaKoOMIIEHHE C
Ha Gase LlenTpa "Touka Pocra" mudpoBoit 1abopaTopueit
"Touka pocra”
(memoHcTpanus
TEXHOJIOTHH U3MEPEHUSI)
I. IlepBoHayanbHbBIE CBEICHHUSI 0 CTPOEHNH BelleCTBA T4
2 OkcnepumenTtanbHas padora Ne 1 «Onpenenenue 1eHbl JeIeHUs 1 skcriepuMeHT | JIunelika, ieHTa MepHas,
Pa3IMUHBIX IPUOOPOB». U3MEPUTENbHBIN LWINHAD,
Ha Gaze LlenTpa "Touka Pocra" TEPMOMETD, AaTUUK
TeMIIepaTyphl
3 OkcnepuMeHTanpHas pabora Ne 2 «OnpeneneHre reoMeTpruIecKux 1 skcniepuMmenT | HaGop reomerpuueckux
pa3MepoB Te». Ten
Ha 6a3e Llentpa "Touka Pocra"
4 [IpakTuueckast padota Ne 1 «3rotoBieHne n3MepuTEIbHOTO 1 [paKkTHYECKast
HUATUHAPAY paborta
5 OkcnepuMeHTanbHas padora Ne 3 «3mepenue remnepaTypbl TEI» 1 9KCIIEPUMEHT
6 OkcnepumeHTanbHas padora Ne 4 «3Mepenne pazMepoB MajbIx 1 SKCIIEPUMEHT
TEI.
7 OkcnepuMeHTanbHas pabora Ne 5 «I3MepeHue TONIMHBI JUCTa 1 9KCIIEPUMEHT
Oymaru»
I'nasa II. B3aumopeiicTBue TeJ 124y
8 OkcnepuMeHTanbHas padora Ne 6 «13Mepenue cKopocTH IBUKEHUS 1 9KCIIEPUMEHT
TE.
9 Pemenue 3aau Ha Temy «CKOpPOCTh PABHOMEPHOTO JABUKECHUS 1 pelexue
3a/1a4y
10 OkcnepuMmeHTanbHas pabora Ne/ «3mepenue maccnl 1 kammu 1 IKCIIEPUMEHT 3JIEKTPOHHBIE BECHI

BOJBI».
Ha 6a3e IlenTpa "Touxa Pocta"




11 OkcnepuMeHTanbHast pabora Ne 8 «3mepeHne MI0THOCTH KycKa 1 skcniepuMeHT | JIuneiika, njeHta MepHasi,
caxapa» WU3MEPUTENbHBIN IWIHHID,
Ha 6a3e Llentpa "Touka Pocra" SIIEKTPOHHBIEC BECHI
12 OkcnepuMeHTanbHas padora Ne 9 «3Mepenue miI0THOCTH 1 skcriepuMent | JIuneiika, neHra mepHasi,
XO03SICTBEHHOTO MbLIa. U3MEPUTENbHBIN HUIUHID,
Ha 6a3e Llentpa "Touka Pocra" SIIEKTPOHHBIEC BECHI
13 Pemienue 3anau Ha Temy «lI1OTHOCTB BeleCTBa. 1 pelieHue
3a1a4
14 OkcnepumenTtanbHas padora Ne 10 «MccnenoBanne 3aBUCUMOCTH 1 JKCIIEPUMEHT
CHJIBI TSDKECTHU OT MacChl Telay.
15 OkcnepuMmeHTaibHas padora Ne 11 «OnpeneneHue Macchl U Beca 1 SKCIEPUMEHT
BO3/lyXa B KOMHATE)»
16 OkcnepuMeHTallbHast padota Ne 12 «CrnokeHne cuil, HalpaBICHHBIX 1 skcriepuMeHT | LlraTus, peivar, nuHelika,
10 OJJTHOM MPSAMOI». ABa OZTMHAKOBBIX TPYy3a, Ba
Ha 6a3e Llentpa "Touka Pocra" 6H0K%a HHUTb HEPACTSDKUMAS,
JIMHCUKA U3MEPUTECIIbHAA,
JUHAMOMETP
17 OkcnepuMmenTanbHas pabora Ne 13 «M3mepenune KecTKOCTH 1 skcnepument | Llrarus ¢ kpenexom, Habop
TP YKAHBI» pY*KUH, HaOOP IPY30B,
Ha 6a3e Ilentpa "Touka Pocra" JIMHEHKa, THHAMOMETP
18 OkcnepuMmeHTabHas padora Ne 14 «M3mepenue kordduimenta 1 skcnepument | JlepeBsiHHBIN OpyCOK,
CHJIBI TPEHHSI CKOJTBKCHHSI». HaOOp rpy30B, MEXaHU-
Ha 6a3e Ilentpa "Touka Pocra" YecKasl CKaMbsl,
JTUHAMOMET]
19 Pemenue 3anaq Ha Temy «Cuia TpeHUS». 1 peleHue
3amaq
I11. {aBienue. /laBiieHue ;KUAKOCTEH U ra3oB T4
20 OkcnepuMeHTanbHas padora Ne 15 «MccenenoBanne 3aBUCUMOCTH 1 SKCIIEPUMEHT
JABJICHUS OT IIOMIAIA TTOBEPXHOCTH
21 OkcnepuMeHTanbHas padora Ne 16 «Omnpenenenue 1aBieHus 1 9KCIIEPUMEHT
MWIHHIPAYECKOTO Teay. Kak Mbl BUIHM?
22 OkcnepuMeHTabHast padota Ne 17 «Brraucnenue Cuibl, ¢ KOTOpOH 1 SKCIIEPUMEHT

aTMoc(epa TaBUT Ha MOBEPXHOCTH cTonay. [louemy mMup
Pa3HOIBETHBIN.




23 OkcnepuMeHTanbHas padora Ne 18 «Omnpenenenne Macchl Tena, 1 AKCIIEPUMEHT
TUIaBAIOLIETO B BOJIEY.
24 OkcnepuMmenTanbHas padora Ne 19 «Onpenenenue mioTHOCTH 1 skcriepuMeHT | JIuHeiika, JeHTa MepHas,
TBEPAOrO Tela. WU3MEPUTENbHBINA IWIHHID,
Ha 6a3e Llentpa "Touka Pocra" AIIEKTPOHHBIC BECHI
25 Permenne kauecTBEHHBIX 3a/1a4 Ha TeMy «lLmaBanue Temn. 1 pernieHue
3aja4
OkcnepumenTtanbHas padora Ne 20 «3ydeHue yciaoBUil TiIaBaHUS 1 sKcriepuMeHT | JuHamomerp, mraTus
26 TEn. YHUBEpPCAIbHBIN, MEPHBIN
Ha 6a3e LlenTpa "Touka Pocra" HUIHHIP
(MeH3ypka), Tpy3
UWJIMHIPUYECKUH U3
CIICOUAJIBHOTO INTaCTHKA,
HUTB, TIOBApC€HHAA COJIb,
ajiouka ajis nepeMenimn-
BaHUs
IV. PaGoTa 1 MOIIHOCTb. JHEPIrUs 8u
27 OkcnepumenTaibHas pabora Ne 21 «Berancnenne padoThl, 1 IKCIIEPUMEHT
COBEPIICHHOH IIKOJIHHUKOM IPH MoabeMe ¢ 1 Ha 3 aTax»
28 DkcnepuMeHTanbHas padora Ne 22 «BrlunciieHrne MOIHOCTH 1 AKCIIEPUMEHT
pa3BUBAaEMOM MIKOJIBHUKOM IpHU MoabeMe ¢ 1 Ha 3 aTax»
29 OkcnepuMeHTanbHas padora Ne 23 «OmnpenerneHue BRIUTPHIIIA B 1 skcnepumenT | IlonBrkHslil 1
CHWJIe, KOTOPBIN JAeT MOJBIKHBIA U HEMTOABUKHBINA OJIOK». HETIO/IBMKHBIA OJI0KH, HAGOD
Ha 6a3e LlenTpa "Touxa Pocra" TPy30B, HUTb, THHAMOMETD,
IITaTB, THHCUKA
30 Pemenue 3amau Ha Temy «Pabota. MOmHOCTB ». 1 peleHne
3aja4
31 DkcnepuMenTanbHas padora Ne 24 «Beraucienne KI1/] HakioHHOM 1 skcnepument | Lltarus, MexaHnyeckast
IIJIOCKOCTHU. CKaMbA, 6pyCOK C KPIOUKOM,
Ha 6a3e IlenTpa "Touka Pocra" TMHeHKa, Habop rpy3os,
AUHAMOMETP
32 DkcrepuMeHTanbHas padora Ne 25 «M3mMepeHne KHWHeTHIeCKOU 1 SKCIEPUMEHT
JHEPTUH TEeIa»
33 Pemenune 3anau Ha Temy «KuHeTHUECKast SHEPTHUS». 1 peleHue

3amau




34 HTOroBblii KOHTPOJIb 3HAHMIA. 1 TUIAKTAYECKO
€ 3a/1aHue
34
Hmozo
TemaTnueckoe mianupoBanme (2 200 odyuenus)
8 kiace
Haumen Conep:xkanue Koaunuect dopma HUcnoab3oBanue JlaTa
OBaHHe BO 3aHATUHA obopynoBanus «Touka
pasaena 4acoB pocTay
I. ®u3nyeckuii MeToA U3y4YeHHs NPUPOAbI: TEOPETHYECKUI U 34
IKCIEPUMEHTAJbHBIN
1 BBoaHoe 3anatue. THCTpyKTax MO TEXHUKE O€30M1aCHOCTH. 1 Oecena O3HaKOMIICHHE C
Ha 6a3e llentpa "Touka Pocra" 1 poBoit 1abopaTopueit
"Touka pocra"
2 OkcnepuMmeHTalbHast padota Ne 1 «Onpezenenne eHsl JeIeHus 1 skcriepumenT | JIuneiika, nenra MepHas,
npubOpOB, CHATHE MTOKA3aHHI» M3MEPHUTENIbHbIH LHITHHID,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, NaTUUK
TeMIIepaTyphl
3 Onpenenenue MOrpenrHOCTeN U3MepeHus. Perenne KkaueCTBEHHbIX 1 peleHue
3a/1au. 3aa4y
I'nmapa II. TensioBble IBJIEHUSI U METObI UX UCCIAETOBAHUS 8u
4 Onpenenenue yIIuHEHUs Tela B MPOLEcce U3MEHEHUS 1 OTIBIT - JlabopaTopHbIit
TeMIlepaTypbl WCCIIeIOBaHNE | TEPMOMETD, JaTUUK
Ha 6a3e Ilentpa "Touka Pocra" TeMIlepaTypbl
5 Pemenue 3aau Ha onpezeneHre KoJInuecTBa TEIOThI. 1 penieHne
3a/1a4y
6 [IpumeneHne TErmI0BOro pacIupeHHs I PETUCTPAIIUN 1 MIPEe3eHTAIUS




TeMriepaTypbl. AHaiM3 U 00001IeHHEe BO3MOKHBIX BApHAHTOB
KOHCTPYKLUH.

7 OkcnepuMeHTanbHas padora Ne 2 «ccnenoBanue mpoieccoB 1 SKCIEepUMeHT | JlaTumk TeMnepaTypel,
IUIABJICHUS U OTBEPACBAHUI. KaJI0pUMETp, COCYI C
Ha 6a3e Llentpa "Touka Pocra™ TaroIMM JIEZIOM, COCYAL C
BOOOU, SJICKTPOHHBIC BCCHI.
8 [Ipaktuyeckas padora Ne 1 «3ydeHne cTpoeHHUs KpUCTAIIOB, HX 1 IIPaKTUYECKast
BBIpAI[BAaHHE. paborta
9 N3ydenue ycTpoiicTBa TEIUIOBBIX JBUTATEIEH. 1 JeKIuUs
10 [TpubGops! 17151 U3MEPEHUS BIAKHOCTH. JKCIIEpUMEHTAJIbHAs padoTa 1 JKCTepUMeHT | JaTyuk Temmeparypel,
Ne 3 «Onpenenenue BIaXHOCTH BO3/1yXa B KaOMHETax LIKOJIbI» TEPMOMETDP, MapJrsd, COCYH C
Ha 6a3e LlenTpa "Touka Pocra" BOTIOH
11 Pemenune kauectBeHHbIx 3a1a4 Ha onpenenenue KIIJ rermoBoro 1 peleHue
npurarens. https://uchitel.pro/3agaun-Ha-Kji-TerioBbIx- 3a/1a9
nBUTaTENCH/
II1. DaekTpuyecKkue siBJeHUSI U METOAbI UX UCCJIET0OBAHMS 8u
12 [IpakTuyeckas padora Ne 2 «Omnpenenenue yaeabHOTo 1 npakTuueckas | JaTyuk HampsoKeHws,
COIIPOTHUBJIEHUSA PA3JIMYHBIX [IPOBOJHUKOB), paborta BOJIETMETP JABYXIPE/IE/IbHbII,
Ha 6a3e llentpa "Touka Pocra" MCTOYHHK ITHTAHWA,
KOMIUJICKT IPpOBOAOB,
PE3UCTOPBI, KT
13 3akon Oma mist yyacTka nenu. Pemenue 3amay. 1 pelnieHue
3a7a4
14 HccnenoBanue u UCTIOIB30BaHUE CBOMCTB DJIEKTPUUECKUX 1 HaOII0IeHIEe
KOHJIEHCATOPOB.
15 Perenne 3aga4 Ha 3aBUCUMOCTh COMTPOTUBIICHUS IPOBOTHUKOB OT 1 peuieHue
TeMIIepaTyphl. 3aja4
16 [IpakTuyeckas pabora Ne 3 «Pacuer norpebdisemoit 1 npakTudeckas | lardnk Toka, JaTauK
AIIEKTPOIHEPTHH COOCTBEHHOTO JJOMaY. paborta HAMPSDKCHI, aMIICPMETP
Ha 6a3e Ilentpa "Touka Pocta" ABYXTPE/ICITBHEIH, BONLTMETP
ABYXIIPEACIbHbIN, JIAMIIOYKA,
HCTOYHUK IIUTAaHHUA,
KOMIUJIEKT IPOBOJOB, KIIHOY
17 Pacuer KIIJ] anekTpudeckux ycTpoucCTB. 1 peuieHue

3aJa4
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18 Pemenue 3anau Ha 3akon [xoyns - Jlenna. 1 penieHue
3ama4
19 Pemenne xaueCcTBEHHBIX 3a1a4. 1 JIeJioBast urpa
IV. DiiekTpoMarHuTHbIE sIBJIEHUSA Su
20 [Tonydyenue u puKCHpPOBaHHOE N300PAKEHUE MarHUTHBIX ITOJICH. 1 npakTuueckas | JemoHcTpanus
Ha 6a3e Llentpa "Touka Pocra" pabora «HA3mepeHne MArHUTHOTO
MOJIsl BOKPYT MPOBOAHHUKA €
TOKOM»: JaTYUK MAarHUTHOI'O
I10JI4, IBa
mTaTuBa, KOMIIJICKT
IIPpOBOJAOB, UICTOYHHK TOKA,
KJIHOY
21 N3ydeHnue CBOCTB IEKTPOMArHmra. 1 HaOJI0IeHHE
22 N3ydenue Mosienu 3MeKTPOABUTATENS. 1 JCKIUS, JIEM.
9KCHEPUMEHT
23 DKcKypceusl. Oecena
24 Peuienune kauecTBEHHBIX 3a/1a4. 1 peleHue
3amaq
V. Onruka 10
25 N3ydeHne 3aKOHOB OTpaKEeHUS. 1 JEKIUS, JIEM.
9KCHEPUMEHT
26 OxcnepuMenTanbHas pabora Ne 4 «Habmnonenne oTpakeHus n 1 skcrepuMeHT | OCBETHTENb ¢ HCTOYHUKOM
MPETOMIIEHUS CBETA. cBera Ha 3,5 B, uctounuk
Ha 6a3e Ilentpa "Touka Pocra" [THTaHUS, KOMILICKT
MIPOBOJIOB, IIIEJIeBast quadpar-
Ma, HOJYUWINHAP, MIAHIIET
Ha IIJIOTHOM JIMCTEC C
KpPYTOBBIM TPaHCIOPTHPOM
27 OkcnepuMmeHTanbHas padora Ne 5 «300pakeHust B TMH3aX». 1 skcrepument | OCBETUTEIs C HCTOYHHKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, nucrounuk
MUTaHUS, KOMIIIEKT
MIPOBOJIOB, IIeNeBast quadpar-
Ma, 3KpaH CTaJIbHOM,
HaIpaBJIAIONIas C
HU3MEPUTENBHON HIKATIOH,
cobmparoIye JIMH3HI,




pacceuBaroiias JIMH3a, Ciaia
«Mogenb npeaMeTa B
peiitepe
28 DkcnepuMeHTanbHas padora Ne 6 «OnpeneneHue ri1aBHOTo 1 IKCIIEPUMEHT
(hOKYCHOTO pAaCCTOSHUSI M ONITUYECKOMN CHJIBI JIMH3BIY.
29 DkcnepuMeHTalbHas pabota Ne 7 «HabmroneHue naTepPepeHIIng 1 1 AKCIIEPUMEHT
TU(PPAKITAHA CBETaY.
30 Perenne 3ama4 Ha mpenoMIIEHHE CBETA. 1 pelieHue
3aa4
31 OkcnepuMenTanbHas padora Ne 8 «HabmroaeHne moaTHoro 1 IKCIIEPUMEHT
OTPaKEHHS CBETA.
32 Pelnienne kauecTBEHHBIX 3a/1a4 HA OTPAKCHUE CBETA. 1 pelieHue
3aa4
33 3amura npoekToB. [IpoeKThI. 1 UCCIICIOBAHHUS
34 HUToroBplii KOHTPOJIbL 3HAHUIA. IUOAKTAYECKO
¢ 3a/I1aHne
34
Hmozo
TemaTuveckoe miaHupoBanue (3 200 ooyuenus)
9 kiace
Haumen Conep:xanue Koauuect Dopma Hcnoan3oBanue JlaTa
oBaHHue BO SaHATHHA odopynoBanus «Touka
pasneiia 4acoB pocTay»
1 BBoanoe 3anarue. MHCTpyKTax 1Mo TexHUKe 6e3omacHocTH. 1 1 Oecena
I. MarneTusm 94
OkcnepumenTtanbHas padora Ne 1 «Kommnac. [IpuHimn paboTe». 1 9KCIIEPUMEHT
[TpakTuaeckas padota Ne 2 «OpHEHTHPOBAHHE C TTIOMOIIBIO 1 NpaKTUIecKas

KoMI1aca.

pabota




4 Marnutsl. [lefictBre MaruuToB. Pemnenue 3amaq 1 HaOJII0JIcHHE,
pernieHue
3a1a4
OkcnepuMeHTanbHas pabora Ne 3 «3aHUMATENHHBIC OIBITHI C 1 SKCHEPUMEHT
5 MAarHUTaMU».
6 MarnutHas pynaa. [Tonesnsie uckomnaemble Camapckoit 001acTH. Mpe3eHTaIUS
7 JlelicTBUe MarHuTHOTO 1OJsi. MaruutHoe nosie 3eMIIu. JdemoncTpanus
Ha 6a3e Llentpa "Touka Pocra" «M3mepeHne MoJist NOCTOSIH-
HOI'O MAarHUTA». JaTYUK
MAar"gmMTHOTO I10JId, I10-
CTOAHHBIM MAarduT IOJIOCOBOU
8 JleiicTBre MarHUTHOTO 1oJs. Pemenue 3anay. 1 pelieHue
3a1a4
9 DkcnepuMeHTallbHas padota Ne 4 «3roToBiieHHE MarHUTOB. AKCIIEPUMEHT
10 [Ipe3enTanus IpOEKTOB. HCCIIEOBAHUS
I'nasa ll. DaexkrpocraTnka 94
11 OkcnepuMmeHTalbHas pabota Ne 5 «Ctatuueckoe 3JIEeKTPUIECTBO. 1 SKCIEPUMEHT
12 OCTOpPOKHO CTaTHYECKOE AIEKTPUIECTBO. Pemenue 3amaq pelIcHHE
3a/1a4
13 OkcnepuMeHTanbHas padota Ne 6 «3aHUMATEIBHBIE OTIBITHIY. 1 9KCIIEPUMEHT
14 DnexTpuyecTBO B Urpymkax. Cxemsl paboThI 1 IIPaKTUYECKast
paborta
15 DNEKTPUYECTBO B OBITY 1 KHUHOIIOKA3
16 OkcnepuMeHTalbHast pabota Ne 7 « YCTpoicTBO OaTapeikum». 1 HaOJII0ICHUE
17 DkcrepuMeHTanbHas padora Ne 8 «300peTaem GaTaperky. 1 MpaKTUYeCcKast
paborta
18 [Ipe3eHTanus mpoeKkToB. 1 Hay4yHbIE
HCCIICIOBAHMS
19 IIpesenTanus mpoeKToB. 1 Hay4yHbIE
HCCIICIOBAHMS
20 IIpesenTanus mpoeKkToB. 1 Hay4yHbIE

ncciacaoBaHuAd




I1I1. CBet 154
20 HcTouHuKH cBeETa. 1 aexnus, geM. | OcBeTHuTeNb ¢ HCTOYHUKOM
Ha 6a3e LlenTpa "Touka Pocra" SKCIIepUMeHT | cBeTa Ha 3,5 B, ncTouHuk
IIUTaHUus, KOMIIICKT
MIPOBOJIOB, TIIeJIeBast quadpar-
Ma
21 Kaxk mbI Bugum? 1 JIEKIHS, TEM.
IKCIIEPUMEHT
22 [Touemy Mup pa3HOIBETHBII. JIEKIIHS
23 OkcnepuMmenTanbHas pabora Ne 9 «Tearp Tenei» JKCIIEPUMEHT
24 OxcnepumMenTanbHas pabora Ne 10 «Conneunsle 3aiiunKm» aKcriepuMeHT | OCBETHTENb ¢ HCTOYHHKOM
Ha 6asze Ilentpa "Touka Pocra" cBera Ha 3,5 B, ncrounuk
IIUTaHUus, KOMIIJICKT
MIPOBOJIOB, IIeNeBas Auadpar-
Ma, MOJYUUJIUHAP, IUIaHIIET
Ha IIJIOTHOM JIUCTE C
KPYTOBBIM TPaHCIIOPTHPOM
25 Jucnepcusi. MBUIBHBIH CIIEKTP 1 JICKIIUA, TIEM.
IKCIIEPUMEHT
26 Panyra B mpupose. pe3eHTalus
27 OkcnepumenTtanbHas padora Ne 11 «Kak momxydants pagyry?». skcnepuMeHT | OCBETHTENb C HCTOUHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, uctounuk
MTUTAHHS, KOMIUICKT
MIPOBOJIOB, IIeJeBas
nuadparma, moayuuIuHIp,
TUTAHIIET HA TUIOTHOM JIH-
CTE C KPYTOBBIM
TPAHCIIOPTUPOM
28 DKCKypcHst 1 Oecena
29 Jlynnbie n CoTHEUHbIE 3aTMEHUS. 1 JIEKIIUA, IEM.
IKCIIEPUMEHT
30 Kak cmomatp myq? Oecena
31 3azepkaiibe. JCKIHS, IEM.
IKCIIEPUMEHT
32 DkcrepuMeHTanbHas padora Ne 12 «3epkaay 1 IKCIIEPUMEHT




33 3ammra npoeKToB 1 HACCIIEIOBAHUS

34 3aKIII0UYNTEIBHOE 3aHATHE. 3alUTA MPOEKTOB. 1 HUCCIIEIOBAHUS
34

Hmozo

[Tporpamma npearnonaraet pa3andHbie GOPMBI KOHTPOJISI TPOMEKYTOUHBIX M KOHEUHBIX PE3yJIbTaToB. B pe3ynbTare H3ydeHus JaHHOTO Kypca
KOHTPOJIb 3HAHUH U HABBIKOB YYalIUXCs OyJIeT MPOXOIUTh B TeUEHHE YUeOHOTO Kypca - B (hopMe (GpOHTATIBHOTO OMPOCa, CAMOCTOSTENbHBIX
IPAKTHYECKUX paboOT, AMCKYCCUI C BHICTPOEHHBIMU JIOTHYECKUMHU LIETIOUKAMH U JJoKa3aTeslbcTBaMu. OLleHUBAETCS CaMOCTOSITEIbHOCTD
BBINOJIHEHMS 3aJ]ay, TaK ke padoTa yyaluxcs OLlEHUBACTCS C YIETOM UX aKTHUBHOCTHU, KAUeCTBA MOJITOTOBJIEHHBIX BBICTYIUIEHUIH,
JIEMOHCTPALIMOHHBIX ONBITOB, YMEHUH pemeHus 3aau. OLeHUBAeTCs TAKXKE yJ4acThe B 00CYX/I€HHH, Ka4eCTBO 3a/1aBaeMbIX BOIIPOCOB, BJIa/ICHUE

MOHOJIOTHYECKOH U THATOTUIECKON peublo, YPOBEHb (PM3NUECKON KOMIETCHIINH.

HToroas arTecTaiys N0 BHEYPOUHOU AEATEIBHOCTH yJamuxcs 7-8 kinaccoB «@H3MKa B IKCIEPHMEHTAX U 3aa4ax» NPOBOAUTCS B popme
IUIAKTHYECKOTO 3aJaHHs B [EJISIX ONPEICTICHNUS CTETIEHU OCBOCHUS yYalIMMHUCS y4eOHOTO MaTepuaa 1o NpakTHIeCKon (U3MKe, B paMKax
OCBOEHUS1 OCHOBHOM 00pa30BaTebHONM MpOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsL.

3amaHus OpUEHTUPOBAHBI Ha IPOBEPKY YCBOCHUS COACPIKAHUS Pa3ICIIOB/TEM:

- 83aumooeticmsue mei (NIOMHOCMb 8eUecmaad, CUla mperus, Kodgguyuenm mpenus) (Mooyie 7 Kiacc);

- DlIeMeHmbl CIAMUKU, Meniosble A6JIeHUs, INeKMPOCMaAmuKda, 3aKoHbl NOCIMOAHHO20 MOKA, 3AKOHbL ONMuKu (Mooys 8 kiacc);
Dopma - oudakmuyeckoe 3adanue (mecmol, npaKkmuyecKue 3a0anus, peuenue meopyeckux 3aday) COCTaBlIeHbI B IBYX BapHaHTaXx.
Bpewmst BeImotHEeHUS pabOTHI — OJIMH YPOK.

Ilnan pa6orsl (7 kaacc)

Homep | IIpoBepsiemble 3JIEMEHThI IIpoBepsieMble yMeHH S baJa 3a

3a/laHus | COlep:KaHUsA BBINOJTHEHHE
3ajlaHus

1 [TpakTuueckas padora. YMenue codparh MPaKTUIECKYIO 1

YCTaHOBKY COTJIACHO 3a/IaHUS
2 OmnpenenurensHas Gpopmyra 3HaHue GOpMyI MIOTHOCTh BEIECTBA, 1
BEITMYUHBI CHJIa TPEHUS
3 H3mepenne Gpu3nueckoit YMeHue noab30BaThCs U3MEPUTEIbHBIMU 1




BEJIMYUHBI. npubopamu, ONPEAEATh LIEHY JeIeHUS]
puOOPOB, UBMEPSTH PUZNIECKYIO
BEJINYMHY.

4 BoruncnurenbHble HaBBIKU Bbraucnate GU3NYecKyro BEIHUUHY, 1
3allUCBIBAaTh PE3Y/bTAT B €ANHULIAX
n3mepenuss CU

MakcumalbHOE KOJIMYECTBO 0AJIJIOB 3a BBINIOJIHEHUE paOoOThI cocTaBisseT 10 Oamios.
BricTraBienne orMeTok: oTMeTKa «5» - 80-100% - 8-10 6amna, otmeTka «4» - 66%-79% - 76amioB,orMeTKa «3» - 30%-65% - 6 — 3 Oaina,
oTMeTKa «2» - meHee 30% - 0 — 2 Oamna.

Hrorosasi arrecranus 7 Kjacca
«DU3HKA B IKCIIEPUMEHTAX U 3a1a4aX»

BapuantNel

Hcnonp3ys peluaykHbie BEChl, MEPHBIN IIUIUHAP, CTAKaH ¢ BOAOU, IIMIMHIP, COOEPUTE IKCIIEPUMEHTATBHYIO YCTAHOBKY JIJISl ONIPEICTICHHUS
IUIOTHOCTU MaTepuana, i3 KOTOpOro U3roTOBJIEH LIMIUHP.

B Gnanke oTBETOB:

e cJenaiiTe pUCYHOK KCIIEPHUMEHTAIbHONW YCTaHOBKH JUIS OMpeesieHns oobema Tena,

e 3anumuTe Gopmyy Ui pacueTa MIOTHOCTH;

® YKOKWTE PE3ybTaThl U3MEPEHHS MACChl IMJIMH]IpA U €T0 00BhEMA,

® 3aNMIIWTE YUCIEHHOE 3HAYEHHE TUIOTHOCTH MaTepurasa HHJIHHAPA.
Bapuant Ne2
Hcnons3ys Opycok ¢ KPIOYKoM, THHAMOMETP ¢ TipeieioM u3Mepenus 1H, quaamomertp ¢ npeaenom usmepenns SH, 2 rpysa maccoii 100r,
HanpasJsoLIas, COOepUTE SKCIEPUMEHTAIIBHYIO YCTAaHOBKY UIs ONpeesieHus Kod(pUiMeHTa TpeHus CKOJIbXEeHUs MeX1y OpyCKOM U

MOBEPXHOCTHIO HAIIPABJISIOIICH.
B G;1aHke OTBETOB:

e cClelaiiTe PUCYHOK 3KCHCpHMeHTaHBHOﬁ YCTAaHOBKH;



e sanumuTe GopMyIry s pacueTa KodhPUIueHTa TpeHUs CKOJIbKEHNS,

e VKaxuTe pe3yJbTaThl U3MEPEHHUS Beca OPyCKa C TPy3aMHU U CUJIbI TPEHUS CKOJILKEHUS MTPH IBIXKCHUH OpycKa C TPY30M IO MTOBEPXHOCTH
HaIpaBJISIOLLEH;

e 3aIMIIMTE YUCIICHHOE 3HAUYCHUE KO3(1)(1)I/IHI/I6HT8, TPEHUA CKOJIbXKCHU.

OTBeThl H KPUTEPUH OLIEHUBAHNS BHINOJTHeHNU 3a1annii (7 kiace)
Bapuant Nel
HV=V,-V; 2) p=m/V

3)M=661; V=56mn=>56cm’; 4)p = 1.2 r/em’ = 1200 kr/m’.

CoaepskaHue KpuTepus Banasl
[TomHOCTBIO MPaBUIILHOE BBHITIOTHEHUE 3a/1aHUS, BKITIOYAOIIee B ceOsl:
® CXEMaTHYHBIH PUCYHOK IKCIIEPUMEHTAIBHON YCTAaHOBKU;
e (opmyny s pacue Ta HCKOMOU BEJIMYMHBI TIO JJOCTYITHBIM JIJISl H3MEPESHUS BETMIHHAM (8 OAHHOM Cyuae O
onpeoeieHus NIOMHOCMU mea), 4
® MPaBWIBHO 3aMUCAHHBIE PE3YNbTATHI MPSMBIX U3MEPEHHH (8 OaHHOM CIyuae pe3yibmamyvl U3MepeHUs Maccol meia u

obvema mena);
e [IOJIYYCHHOE NMPABWIHHOE YHNCICHHOE 3HAYCHUE UCKOMOW BEITUIHHBI

HpI/IBGIIGHBI BCC 3JICMCHTHI ITPAaBUJIBHOI'O0 OTBETA 1-4, HO JOITyHICHA OIInOKa IMPpU BBIYUCIICHUN 3HAYCHHUA HCKOMOM

BEJINYNHBL.
NI

JlomyieHa onmrOKa nMpu 0003HAYCHUH €TUHUT] H3MEPEHUS NCKOMOW BEJTUIHHEI. 3
NI

JlomyieHa oniOKa B CXeMaTHYHOM PUCYHKE SKCIICPUMEHTATLHON YCTAHOBKH, HITH PUCYHOK OTCYTCTBYET, HITH
OTCYTCTBYET popMysia B 00IIIeM BHJIC IS pacye Ta HCKOMOM BETHIMHBI




Crenan pUCYHOK 3KCIEPHMEHTAIBHON YCTAaHOBKH, IIPABHIIBHO MPUBEICHBI 3HAUCHHUS TIPSMbBIX U3MEPEHHI BEIUYUH, HO HE
3amucana ¢popMysia i pacué Ta UCKOMOW BEITMYHHBI, M HE TIOJY4eH OTBET.

NI

[IpaBUIbHO MPUBEICHBI 3HAYCHUS MPSIMBIX U3MEPEHUI BEINYMH, 3amicaHa Gopmyiia Ui paciye Ta HCKOMOM BEJTMYHMHBI, HO
HE MOJTy4YeH OTBET, U HE NMPHUBENI€ H PUCYHOK dKCIIEPUMEHTAIILHONW YCTAaHOBKH.

NI

[IpaBuIbHO MPHUBEICHBI 3HAUYECHUS MIPSIMBIX U3MEPEHUH, IPUBENIE€ H MPABHIBHBIN OTBET, HO OTCYTCTBYIOT PHCYHOK
HKCIIEPUMEHTAILHON YCTAaHOBKHU U (OpMyJa JUIs pacué Ta MCKOMOM BEIMYHNHBI

3anucaHbl TOJIBKO MPABUIIbHBIE 3HAYEHUS IPSIMBIX U3MEPEHHI.

1Z0)151

[IpuBeneHo MpaBWIbHOE 3HAYEHUE TOJIBKO OJTHOTO U3 MPSMBIX U3MEPEHUH, U MPEICTaBICHA TPABMUIIHHO 3allCaHHAs
dopmyna s pacde Ta HCKOMOU BETUYHHBIL.

W1

[IpuBeneHo nMpaBUWIbHOE 3HAYEHUE TOJIBKO OJHOTO M3 MPSMBIX U3MEPEHH, U CIeTIaH PUCYHOK IKCIIEPUMEHTAIbHOM
YCTaHOBKU

Bce ciydau BBIIOJIHEHMSI, KOTOPbIE HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM KPUTEPUSAM BbIcTaBiaeHus 1, 2, 3 nnu 4 0annos.
Pa3posnennslie 3anucu. OTCyTCTBHE NONBITOK BBIITOJIHEHUS 3aJaHUS

MaxkcumanvHoii 6auin

Bapuant Ne2
1)

B
lc*

2) Fynp= Fyp (1Ipu paBHOMEPHOM JBHIKEHUH);

Fp=uN;, N=P—F,,=uP;u=



3) Fyp =0,44 H; P=2,8H
4) 1 =0,16

Conep:kanue KpuTepus
[TomHOCTBIO MPaBUIBLHOE BHIIOIHEHUE 3a/1aHU, BKIIOYAOIIee B ceOsi:
® CXEMaTU4YHBIM PUCYHOK HKCIIEPUMEHTAJIbHON YCTAaHOBKHU;
e (opmyny A pacde Ta HCKOMOH BEJIMYMHBI TIO JJOCTYITHBIM JIJISl U3MEPECHHSI BEIMIMHAM (8 OAHHOM Cydae 0Jis OnpeoeneHust
Ko3ghpuyuenma mpenus);
® TPaBWIBHO 3alMCaHHbIE PE3YIbTATHI IPSIMBIX U3MEPEHUH (6 OaHHOM Cryyae pe3yibmamsl UsMepeHUs 6eca meid ¢ 08yMs
epy3aMU U CULbl MPEHUSL CKObHCEHUSL);
e [IOJIyYCHHOE NMPaBUWIbHOE YHUCICHHOE 3HAUCHUE UCKOMOW BETTUYUHBI

[IpuBeneHbl Bce 371€MEHThI IPABUIBHOTO O0TBETa 1-4, HO JomylieHa omKrOKa NPy BEIYUCICHUH 3HAYEHUS] HICKOMOW BEJINYMHBI.
I

JlonymieHa onmmbka npu 0603HaYeHUH €JMHULL U3MEPEHHs] HICKOMON BEJIMYMHBI.

NI

Jlomyiiena onrOka B cCXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIbHON YCTaHOBKH, UM PUCYHOK OTCYTCTBYET, UJIM OTCYTCTBYET
¢dopmyna B o01eM BUie AJIs pacuye Ta HCKOMOM BeJTMYHHBI

Banabl

CrenaH pUCYHOK 3KCIIEpUMEHTAIbHOM YCTAHOBKH, TPaBUJIBHO MPUBEIEHBI 3HAUCHUS MPSIMbIX U3MEPEHUI BETMYMH, HO HE 3allucaHa
dopmyna s pacye Ta MCKOMOM BEJTMUMHBI, U HE TOIY4€eH OTBET.

1Z0)141

[TpaBuIbHO MpHUBEICHBI 3HAUEHUSI MTPSIMBIX U3MEPEHUH BEJIMUMH, 3anucaHa GopmMyna Juist pacue Ta HCKOMOM BETMYHHBI, HO HE
TIOJTy9€H OTBET, U HE MPUBEAE H PUCYHOK IKCIIEPUMEHTATBHON YCTaHOBKH.

NI

[TpaBHUIIBHO PHUBEICHBI 3HAUCHHS MTPSIMBIX U3MEPEHUH, TPUBEIE H MPABUIIBHBIA OTBET, HO OTCYTCTBYIOT PHCYHOK
HKCIEPUMEHTAIBHOM YCTAaHOBKH U (pOpMYIIa JJIs pacye Ta HCKOMOM BeTMUHHBI




3anucaHbl TOJIBKO IPABUIbHBIE 3HAUEHUS MPSMBIX U3MEPEHUM.

NJIN

[IpuBeIeHO MPAaBUIbHOE 3HAYCHUE TOIBKO OJJHOTO U3 MPSAMbBIX H3MEPEHHUH, U MPECTaBICHA TPABUILHO 3aMucanHas hopMmyia Jis
pacde Ta HICKOMOU BEIIMYUHBI.

NI

[IpuBeeHO NpaBUIBHOE 3HAYEHUE TOJIBKO OJHOIO U3 IIPSIMBIX U3MEPEHMUM, U CAEIaH PUCYHOK IKCIIEPUMEHTAIbHOU YCTAHOBKH

Bce ClIy4daH BBIIIOJHCHHSA, KOTOPBEIC HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTCPUAM BBICTaBJICHUA 1, 2, 3 unu 4 6aos.
Pa3pO3H€HHBIe 3aIliucCu. OTCyTCTBI/Ie IIOIIBITOK BBIITOJIHCHHUA 3aaHUsA

Maxcumanvnvii 6amn




ILiian pa6orsl (8 kiaacce)

Homep | IIpoBepsiemble 3JIEMEHThI IIpoBepsiemble yMeHH s baun 3a
3a/laHUsl | CO/IepPKAHMSA BBINOJTHEHHE
3a/1aHusA
1.1 SIBJIeHMSI TETUIONPOBOTHOCTH OOBbsicHEHHE SBICHUN TETUIONPOBOIHOCTH 1
1.2 ArperaTHble cocTosiHuA | Urenue rpakoB HarpeBaHus Tedl. 1
BEIIIECTBA
1.3 3aKOHBI MOCTOSTHHOTO TOKA [IpakTrdeckue ymeHus 1o paboTe ¢ daeKTponpudopamMu. YMeHue 4
HaXO0KJICHHs BETMYUHBI SKCIIEPUMEHTAIbHBIM METOIOM
UTOrO 6
2.1 SIBJIeHMSI TEIUIONPOBOTHOCTH OOBbsicHEeHME SBICHUN TEIIONPOBOAHOCTH 1
2.2 ArperatHbie coctosiHus | UreHne rpaduKoB OXJIQXKICHHUS TEJ. 1
BEIIECTBA
2.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTnueckue ymeHus o padore ¢ anekTponpudopamu. YMeHue 4
HaXO’KJACHUS BEJTMYMHBI SKCICPUMEHTAILHBIM METOIOM
UTOTrO 6

MaxkcumanbHOE KOJMYECTBO OAJIIIOB 32 BBITIOJHEHUE paOOThI COCTABIIsET 6  OaiuioB.

BricTaBiaenne orMeTok: otMeTKa «5» - 80-100% - 5-6 Oama, otmeTka «4» - 66%-79% - 4 Oamna, otmetka «3» - 30%-65% - 2 -3

oTMeTka «2» - meHee 30% - 1 OGamr.

Oaa,



IIpomesxkyTouHasi arrecTanus 8 Kiacca
«®@u3nka B IKCIIEPUMEHTAX U 321a4aX»
BapuanTt 1

1.Ha cHer mojoXuiu Tpu KyCKa CyKHa pPa3IU4HON OKpacku: Oenblil, YepHbIi 1 3eneHblil. Koraa comHie npurpenno, To CIycTst HEKOTOpPOe BpeMs
II0J] HUMU NpoTasisl cHer (puc. 98). Kakum HoMepoM Ha 3TOM pUCYHKe 0003HauU€HO OeJ0e, UepPHOE U 3€JIEHOE CYKHO?
1. bemnoe — 1, yepnoe — 2, 3eneHoe — 3.
2. benoe — 2, uepnoe — 3, 3eneHoe — 1.
3. Benoe — 3, uepnoe — 1, 3enenoe — 2.

2. [Tlpu xakoii TeMnepaType Hadayucs NpoIecc TIIABICHU? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure 1enb mno cxeme. OnpenenanTe CONPOTUBICHNUE MIEKTPUUECKUX JIaMIT UCIIOJIb3YSI aMIIepMETp, BOIBTMETP.

l
T
‘—: o

Puc, 176

IIpome:kyTounas arrecranus 8 kiaacca
«®Du3nKa B IKCIEPUMEHTAX U 321a4aX»
Bapuant2

1. K pgouieuke mpuOWUTHI JBa OJUHAKOBBIX JIMCTa Oenoi »ecTU. BHYTpeHHss NMOBEPXHOCTh OJHOTO M3 HUX IOKPHITA
KOIOThO, a Jpyras ocrtaBieHa Onectsamieil. K HapyXHOW MOBEPXHOCTH JHUCTOB IPHUKJIEEHbl BOCKOM CIUYKH. MeXIy JIMCTaMU IMOMEIIAoT
pacKaleHHbII MeTayutnueckuii mapuk (puc. 93). OMHOBPEMEHHO JIH OTHAYT CIIUYKH OT JIUCTOB HKECTU?

1.  OnHOBpEMEHHO.
2. Ot 3aKOMYEHHOI MOBEPXHOCTU CIIMYKHU OTHAIyT paHbIIIe.
3. Ot Grnectsiel TOBEPXHOCTH CITUYKH OTHAAYT paHbIIIe.

2. Ilpu kakoii TeMiiepatrype Ha4ajcs Mpolecc OTBEpIeBaHuUs?
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Puc. 101

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

C06epHTe OCIb IO CXEME. OHpe,Z[CJ'II/ITe pa60Ty, BBIIIOJIHCHHYIO 3JICKTPUYCCKUMU JIAMIIAMU B TCYCHUC 5 MWH, UCIIOJIB3YA aMIICPMETP,

BOJIbTMETP, CEKYHIOMED




OTBeTbI M KPUTEPHHU OLICHMBAHMS BHINOJIHEHH I 3a1aHuil (8 Kiacc)

1 Bapuant
11 2)5
3) 1. CobGparts 1emb 10 cXeMe.
2. IloaKII0OYuTh aMIepMETP U BOJIIBTMETP, YUUTHIBAS MpaBUIIA TOAKITIOUEHHS TPHOOPOB.
3. [IpoBecTu npsiMble U3MEpeHust (CUIIbI TOKA M HATIPSIKESHHUS] )
4. I1o BRIYMCIUTENBHON pOpMyJIEe ONpEeAeTUTh HICKOMYIO BEIHUUHY.

2 BapUaHT
1)2 2) 2
3) 1. Cobparth 1ermb o cxeme.
2. [ToaKII0YuTh aMIepMETP U BOJILTMETP, YUUTHIBAS MPaBUIIA TIOIKITFOUSHHSI PHOOPOB.
3. IlpoBectu npsimMble H3MepEHHS (CHIIBI TOKA U HATIPSDKEHHUS).
4. [1o BEIYUCITUTEITHLHON (OPMYJIE OIPEIEIUTh HCKOMYIO BETHYUHY.



HroroBas arrecraryst o BHEYPOUHOH JESATEILHOCTH ydamuxcs 9 kimaccoB « PU3MKa B IKCHEPUMEHTAX H 3a]a4aX» MPOBOJUTCS B popme
3alIUThI ITPOCKTOB.

dopma KOHTPOJIS — 3aluTa MPoeKTa. BenymumMu MeToqaMu 00ydeHus SIBISIFOTCS: 00bSICHUTEIbHO-WILTIOCTPATUBHBIN, YaCTHYHO-TTOMCKOBBIH,
UCCIIEZIOBATENbCKUN: aHAIN3 HH(OPMALIUHY, TOCTAHOBKA YKCIIEPUMEHTA, IPOBEICHNUE UCCIIEIOBAHUM. DT METOIbl B HAUOOJIbIIEH CTEIIEHU
O6€CHC‘-II/IB21IOT Pa3BUTHUC NO3HABATCIIbHBIX HHTCPCCOB, HHTCIIJICKTYAaJIbHBIX U TBOPYCCKUX CHOCOGHOCTGfI. Pomn YUUTCIIA B 06y‘-IeHI/II/I MCHSETCA: OH
BBICTYIIAET KaK OPraHU3aTop, KOHCYIbTAHT, SKCIEPT CAaMOro MpoIecca AeATeIbHOCTH yJallluXcs U €€ pe3yabTaToB.

TpeOoBanus K 3a1MTE MPOEKTA:

® MaTepI/IaJI AOCTYIICH U HAY4YCH, UJICHU PACKPBITHI. KauecTBenHoe U310keHNE COACPpIKaHHUA: YCTKaAd, I'paMOTHAsA pCyb, IEPECKA3 TCKCTA

(,Z[OHYCKaeTCSI 3a4HUTBIBAHUC I_II/ITaT); HanOoJee BaXKHEIE IIOHATHA, 3aKOHBI U (1)OpMy.]'ILI AUKTYHOTCA U1 3allUCH.

. Harnsinoe npeacraBieHue Marepuaia (C UCIOIb30BaHUEM CXEM, YePTEeKel, pUCYHKOB, HCIIOJIb30BaHHUE [IPE3ECHTAIINN)
. Hcnonb30BaHNe MPAKTUYECKUX MUHU-UCCIIEIOBaHUMN (TI0Ka3 OIbITA)

. KauecTBeHHBIE OTBETHI HA BONPOCHI CIYIIATEIEH 10 TEME

. Yetko chopMynupoBaHbI BHIBOIBI

Ipubau3uTeabHbIe TEMbI TBOPUYECKUX NMPOEKTOB, MPe3eHTAIUIA:
1. Kak nu3mepurb HEU3MEPUMOE.

2. TouHOCTH U3MEpEHUIL.

4. Uctopus KaneHaaps.

5. OT IeCOYHBIX YacOB 10 aTOMHBIX.

8. ConneuHas cucreMa

9. CkopocTh IBUKEHUS TPAHCIIOPTaA B TOPOJIE

10. DHeprus BeTpa

11. Kak ynep»xatb paBHOBeCHE

12. Tlouemy nmamaroT TENa
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