


PaiionHbI# 0T/1€71 00pa3oBaHus aIMHHHCTPALUH
MYHHIIMIIATEHOTO 00pa3oBaHus AKOyIaKcKuii paion

MynununanbHoe GI0KETHOE YUPEKIECHHE JOMOTHUTENBHOTO
obpazosanus «Jlom TBOpuecKoro passutis AkGynakckoro paitona OpeHGyprekoil
obmnactiy

MynuumnansHoe 610/uKeTHOE 0011e00Pa30BATENBHOE YUPEIKICHHE
«Kapacaesckas cpennss obmeobpazoBarenbHas mKoia
AxGynakckoro paiiona OpeHOyprekoit o6nactuy»

IIporpamma paccmoTpena
Meroauueckum coBeTom

[Ipotokom Ne
« » 20237,

C.B. Xocrouka
2023 r.

p—

-

7  NiMCpe ™ (oD
N v 7

«CornacoBanoy i,
, ey

0

JlononuurensHas o6meoOpasoBarebHas
o0miepa3BUBaroOIas MPOrpamMma
«Du3uka B 33/1a9ax U HKCIIEPUMEHTAX)

HaHpaBHeHHOCTBI €CTCCTBCHHOHAYYHAA

YPOBEHb IPOTPAMMBI; CTAPTOBBIH

Bo3pacrt jaerei: 13-14 ner

CPOK peanu3anuu: 1 roj
aBTop: KpacunpaukoBa Onbra AHaToIbEBHA

- TIE/Iaror I0NOJIHUTEBHOTO 00pa3oBaHus

2023 ron.






AHHOTAIUA K padouyeil mporpamme
BHEYPOYHOM AeATeJbHOCTH O pusuke «PuU3uKa B 321a4aX U IKCIEPUMEHTAX))
7- 9 kaace

HopMmaTuBHas 6a3a e 3akoH P® «O6 obpazoBannu B Poccuiickoit deneparum» Ne 273-D3 ot 29.12.2012;
NMPOrpaMMBbI:
o  @enepanbHBIN rOCyIapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 0011ero oopazoBanus (IIpukas

MunuctepcTBa o0pazoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadpst 2010 r. Ne 1897, B penakiuu npukasa




MunucrtepctBa oOpazoBanus u Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nekadps 2015 r Ne 1577);

e [IpumepHas ocHOBHas 0OpazoBaTeIbHAasl IPOrpaMMa OCHOBHOTO 00MIEro o0pazoBaHus, 0100pEHHAs pelICHUEM

(beneparbHOTO Y4eOHO-METOUYECKOTO 00 IMHEHUS TI0 001IeMy oOpa3oBanuio (poTokos oT 8 amperst 2015 r. Ne
1/15);

e ®denepanbHbIi IEpeUEHb YUEOHUKOB, PEKOMEHI0BAaHHBIX (JOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHus U HAyKH
Poccuiickoit deneparuu k MCIOIB30BaHUIO B 00pa30BaTEILHOM Mpoliecce B 00111e00pa30BaTeIbHBIX OpraHU3aIHsIX
MIpH peanu3alii UMEOLUX roCyIapCTBEHHYIO aKKPeIUTAII0 00pa30BaTeNIbHBIX IPOrpaMM HaualbHOTO OOIIEro,
OCHOBHOTO 00I1I€T0, CpeIHEro 00IIero 00pa3oBaHus, yTBEPKIACHHBIN TpUKa30oM MuHUCTEpCTBa 00pa3oBaHUs U
Hayku PO ot 28 nexabpst 2018 roma Ne 345 ¢ u3sMeHEHUSIMU U IOTIOJTHEHUSIMU.

o ®denepanbHbIN epedeHb YUCOHUKOB, PEKOMEHI0BAaHHBIX (JOMYIIEHHbIX) MUHUCTEPCTBOM 00pa30BaHus U HAYKH
Poccuiickoit deneparuu k MCIOIB30BaHUIO B 00pa30BaTEILHOM MPOIlecce B 001e00pa3oBaTeIbHBIX OpraHU3aIHIX
MIpH peanu3alii UMEIOLUX rOCyIapCTBEHHYIO aKKPeIUTAIMI0 00pa30BaTeNIbHBIX IPOrpaMM HauaabHOTO OOIIEro,
OCHOBHOTO 00I11eT0, CpeIHEro o0I1ero 00pa3oBaHus, yTBEPKIEHHBIN pruKkazoM MuHHcTepcTBa 00pa3oBaHus U
Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ U3MEHEHUSIMU U IOTIOJTHEHUSIMU.

e [lepedenpb opranu3zaiuii, OCyIIECTBISIONIUX BBITYCK Y4EOHBIX MOCOOUI, KOTOpPbIE IOMMYCKAIOTCS K
WCIOJIb30BAHUIO MIPH peaIn3alii UMEIOLIUX FOCyIapCTBEHHYIO aKKpeIUTAII0 00pa30BaTeNIbHBIX IPOrpaMM
Ha4yaJbHOTO 00I1IEero, OCHOBHOIO 00IIIero, cpeiHero ooimero o0pazoBaHus, YTBEpKACHHBIH Mpuka3oM MUHOOpHAYKH
P® o1 09.06.2016 Ne 699;

e (OcHoBHas oOpaszoBartelibHas MporpaMMa 0CHOBHOTO o6Omiero oopaszoBanust MbOY «Kapacaesckas COILy;

e [IpumepHbIe MPOrpaMMbl BHEYPOUHO AesTenbHOoCcTH. HavansHoe u ocHOBHOE oOpasoBanue / [B. A. I'opckuid,

A. A. Tumodees, /1. B. CmuproB u 1p.] ; mox pen. B. A. I'opckoro. — 4"e uzn. — M. : [Ipocsemnienne, 2014 — 111 c. —
(CranmapTsl BTOPOTO TOKOJICHHUS ).

e [Iporpamma ocHOBHOro o01mIero oopasoanus. Pusuka. 7 - 9 kiaccel (aBTopsl:A.B. Ileppimkun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 kiaaccel: padoune nporpammel / coct. @50 E.H. TuxoHosa - 5-¢ uzs., nepepad.-M.: [Ipoda,
2015. —400c.,

Jlata yTBep)KICHHUS: 30.08.2023r.
Oomiee konnyecTBo yacos: | 102
YPpOBEHb peann3anuu: 0a30BBIi

Cpok peanuzanuu:

01.09.2023 - 31.09.2025

ABTOp(bI)paboueit
IPOTPAMMBIL:

Kpacunbaukosa O.A.




Mecto AUCHUIIJIMHBI B y‘leﬁHOM IVIaHE

IIpeamer
Mpexvernas penme Koau4yecTBo 4acoB B He/le/I10
Th
obaac Kaace 5 knace 6 kiace 7 kJ1ace 8 kiace 9 kiace
O6s13aTenbHas yacTh ((peaepanbHbIi KOMIIOHEHT)

0 0 1 1 1
EcrectBeHHOHaY S S
B —— Odwusnka Yactb, hopMupyemasi y9aCTHHKaAMHU 00pa30BaTeIbHBIX OTHOIICHUH (PETHOHABLHBIA KOMIIOHCHT U

P KOMITOHEHT 00pa30BaTeIIbHOTO YUPEHKICHHS)

0 0 0 0 0
Hroro: 0 0 0 0 0
AJIMUHHUCTPATUBHBIX KOHTPOJIBHBIX paboT: 0 0 0 0 0
KoHTponbHBIX paboT: 0 0 0 0 0
JlaGopaTopHbIX paboT: 0 0 0 0 0
[IpakTrueckux paboT: 0 0 27 11 12

|. Ilnanupyemble pe3yJibTATHI OCBOCHHUS KYPCa BHEYPOYHOM AeSITeJIbHOCTH N0 (Pu3uKe

[Iporpamma mo3BoJisieT JOOMBATHCS CIEAYIOMINUX PE3yIbTATOB OCBOEHUS Kypca BHEYPOUHOH NESITEIFHOCTU

Ha3zBanue OcHoBHasi rpynna y4amuxcst Hern ¢ OB3
npeaMera (BKJII0Yasi HHTETPHPOBAHHBIX)
Kypca
Bueypoun IIpeamerHbie MeranpeaMeTHble JInyHocTHBIE IIpeamernbie MeranpeaMerHbie JInyHocTHBIE
ast
ACATENBHO | - yMETh I0Jb30BATHCS P. —ymeTs paboTath o | -pa3BuBaTh - UMETH P. —ymets pabortath | -pa3BuBaTH
CTb METO/IaM{ HAy4YHOTO IIPEI0KEHHBIM II03HABATENbHBIE IIPEJICTaBICHUE O | MO MPEUIOKEHHBIM | TIO3HABATENIbHBIE




«Puzuka
B 3aja4ax
"
IKCIIEPUM
eHTax»

HCCIIEI0BaHUS SIBJICHUI
MIPUPOBL;

- IPOBOJIUTH
HaOJIIOIeHNs,
IJITAHUPOBATh U
BBITIOJIHATH
IKCIIEPUMEHTHI;
-00pabaThIBaTh
pe3yAbTaThl U3MEPEHUN;
- IPEJICTaBIIATh
pe3yJAbTaThl U3MEPEHUN C
MMOMOIILIO TaOJIMIL,
rpadukoB u GopmMyi;

- 00HapyXHUBaTh
3aBUCHUMOCTH MEXTY
(bu3rgecKkuMu
BETMYMHAMU;
-00BSCHATH NOJy4YCHHbBIE
pe3ynbTaThl U JeNaTh
BBIBO/IBI;

-OLIEHUBATh TPaHUIIbI
MOTPEUTHOCTEMN
Pe3yNbTaTOB U3MEPEHUIl;
- YMETb NPUMEHSATH
TEOPETUYECKUE 3HAHUS
1o (hu3KKe HA TPAKTHKE;
-pematb Gpu3n4ecKue
3a/la4uy Ha IPUMEHEHUE
MOJIy4YEHHBIX 3HAHUM;

- BBIBOJIUTH U3
AKCIIEPUMEHTAIIbHBIX
(haKTOB U TEOPETUYECKUX
Mozenel ¢puzndeckue
3aKOHBI;

- YMETb JIOKJIaJbIBaTh O
pe3ynbTaTax CBOETo

WHCTPYKIHUSM; YMEHUE
M3Jlarath MBICIIH B
YETKOM JIOTMYECKOMN
TIOCJICIOBATEIILHOCTH,
aHATU3UPOBATH
coOCTBEHHYIO paboTYy:
COOTHOCHTb IIJIaH U
COBEpIIICHHBIC
OTIepaIiy, BBIJICIIATh
JTarbl U OLICHUBATh
Mepy OCBOCHHUS
Ka)KJI0TO, HAXOIUTh
OIIMOKH,
YCTaHABJIUBAThH UX
TIPHYUHEIL.

1. —opuenTHpoOBaTHCS
B CBOEI cucTemMe
3HaHUM: OTJINYATh
HOBOE OT yXKe
W3BECTHOIO;
nepepadaTbIBaTh
MOJYYEHHYIO
uH(bOpMaIIIO, JeNaTh
BBIBOJIbI B pe3yJIbTaTe
COBMECTHOM pabOThI
BCEro KJlacca; yMeTb
aHaAITM3UPOBAThH
SIBIICHUS

K. — ymets paborats B
nape v KOJUIEKTHBE;
3pPEeKTUBHO
pacrpenensTh
00513aHHOCTH

UHTEPECHI,
I/IHTGJIJIGKTyaJILHBIG 158
TBOPUYECKHE
CIOCOOHOCTH
yUaIIHXC;

- MOTUBHUPOBATH CBOU
JICHCTBHSI; BBIPAXKaTh
TOTOBHOCTH B JII00OH
CUTYAIINH MOCTYIHUTh
B COOTBETCTBUU C
MpaBUJIaMU
MOBEICHNS,

- BOCTIPUHUMATH PEUb
YUUTETIS
(OTHOKIJTACCHUKOB),
HEMOCPEACTBEHHO HE
00paleHHYIO K
yJaliemycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO
NEeSITeIIbHOCTh: CBOU
JOCTHKCHUS,
CaMOCTOSITEIIBHOCTb,
WHHIIUATUBY,
OTBETCTBEHHOCT,
NPUYUHBI HEeYy1a4d

IpUpoe
BaKHEHIIIX
buzngecKux
SIBIICHUI
OKPYXAaIOIIEro
MUpa ¥ TOHUMATh
CMBICTT
bu3nUeCcKux
3aKOHOB;
-JIEMOHCTPUPYIOT
yMEHHUE
paboTtath
pa3HBIMHU
HMCTOYHHUKAMH
uH(popMaluu;
-yMeTh
MIPUMEHSTh
TEOPETUUYCCKUE
3HAHUS 110
¢busuke Ha
MIPaKTHKE;

- YMETh
HCITOJIh30BaTh
MOJTy4YCHHBIE
3HAHUS B
IIOBCEIHEBHON
JKU3HU (PKOJIOTHS,
OBIT, OXpaHa
OKpYXaromei
Cpenibl)

- IPOBOJIUTH
HaOIIOAEHUS
buznyeckux
SIBIICHU;
-M3MEpSTh
buznueckue

WHCTPYKIIUSM;
YMEHUE U3JIaraTh
CBOU MBICITH B
JIOTUYECKOU
MOCJIEIOBATEILHOCT
u;

II. — ymenune
OTJINYaTh HOBOE OT
y>K€ U3BECTHOTO;
nepepadaTbBaTh
MOJIY4EHHYIO
uH(popMaIHIo,
JICJIaTh BBIBOJIBI B
pe3ynbTare
COBMECTHOM
paboTHI BCETO
KJlacca; yMeTh
HaOJIFOIATh U
OTHCHIBATH
SIBJICHUSI

K. — ymern
paboTaTh B ape u
KOJUJICKTHBE;

MUHTEPECHI;

- MOTUBUPOBATb
CBOM JCHUCTBHSI;

- BOCIIPpUHUMATDb
pPCYb YUUTCIIA
(OZTHOKJIACCHUKOB),
HETOCPE/ICTBEHHO
He 00paIeHHYIo K
yJamemycs;

-OIICHUBATh
COOCTBEHHYIO

y4eOHYI0
JEeSITeNbHOCTD




UCCIIEIOBAHUS;
- y4aCTBOBATh B
JMCKYCCUU, KPaTKO U
TOYHO OTBEYaTh HA
BOIIPOCHI;

-MCIOJIb30BaTh
CIIPaBOYHYIO JINTEPATYPY
U Apyrue UCTOYHUKHU
nH(pOpMaIHH.

BCIIMYMHBI

B nmpoiecce BHeypO‘IHOﬁ ACATC/IBHOCTH B HIKO0JIE€ PCIIAIOTCA CJICAYIOIINE KOPPECKIIMOHHO-PAa3BUBAIOIIIHUE 3aaYH:

1. Pazsumue u koppekyusi BHUMAHUS

2.DopmuposaHue yHUBEPCanIbHbIX YUeOHbIX YMEeHULL

3.Pazsumue peuu

ConeprxkaHue BHeypOUHOii JeATEILHOCTH 0 pusnKe «DU3NKA B 321a49aX H IKCIEPUMEHTAX)

CTPOCHHUH BE€IICCTBA

7 knacc
No Ha3Banue pasaena (Tembl) Coaepikanue y4eOHOIo npeaMera, Kypca
1. | IlepBoHaYaTbHBIE CBETEHUS O Lena nenenus uaMepurTenbHOro npubdopa. OnpeaeneHne HeHbl JeIeHUs] U3MEPUTEIBHOTO LMIUHIPA.

OHpC,Z[CJ'IeHI/IC TCOMCTPUUCCKUX pa3MECPOB TCJIA. Hsrorosienue HU3MCPUTCIIBHOTO MWJIIMHIpPA. I/I3MepeHHe
TCMIICPATYPhI TCJIA. I/ISMCpeHI/IC pa3dMEpoOB MaJIbIX TCJI. I/ISMCpCHI/Ie TOJIIMWHBI JIHUCTA 6yMam.




2. | B3aumopeiicTBue Te W3mepenne ckopocTH ABMKEHU Tena. M3Mepenne Macchl Telia HenpaBuibHOH Gopmel. M3mepenue
IUIOTHOCTH TBepAoro Tena. Mzmepenne oobema myctotsl. MccnenoBanue 3aBUCUMOCTH CUIIBI TSYKECTH
oT Macchl Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. CiiokeHne cuil, HalpaBJeHHbIX 110 OJHOMN
npsiMoii. Mi3MepeHue KeCTKOCTH MpyKuHBL. M3mepenne ko duimenTa Cruibl TPeHHUS CKOJIBKEHUSI.
Pemenune HectaHIapTHBIX 3a/1a4

3. | MaBuenue. [laBienne ;KUAKOCTEH 1 HccnenoBanue 3aBUCMMOCTH JaBJICHUS OT IJIOUIAIM ToBepxXHOCTU. OnpesienieHue 1aBieHus

2308 TBEPJOIO Tella. Bpluncienue cuiibl, ¢ KOTOpoi atMocdepa AaBUT Ha HOBEPXHOCTh cTosia. Onpenenenue
Macchl Tela, MIaBarIIero B Boje. Onpeenenne mioTHOCTH TBepaoro Tena. Onpesenenne oobema
KycKa JibJia. MI3yueHue ycioBus riaBanus Teil. Penenne HecTaHIapTHBIX 3a]1a4
4. | PaGoTa u MOIIHOCTb. Brrancnenue paboTbl 1 MOITHOCTH, Pa3BUBAEMON yUSHHKOM Ipu TogbeMe ¢ 1 Ha 3 aTax.
Onpenenenve BeIMrpaiia B cuiie. Haxoxxienue nenTpa tsxkecTH miockoi purypsl. Berancnenue KIT/I
Ineprus HAaKJIOHHOM INIOCKOCTH. M3MepeHne KHHeTHYeCKoi 3Hepruu. M3MepeHre NoTeHIManbHOW SHEPTUU.
Pemenne HecTangapTHHIX 3a/1a4.
8 kimace
Ne Ha3zBanmue pa3aesna (Tembl) Conep:xanue y4eOHOT0 nmpeaMeTa, Kypca
1. | ®usuyeckuii MeTO U3ydeHHs Omnpenenenue 1EHbI AeJIeHUs IPUOOPOB, CHATHE NOKa3aHuil. OnpeeneHrne NorpenHocTen
NPUPOIbI: TEOPETHYECKUIA 1 U3MEpEHUIL.
JIKCIIEPUM EHTAJIbHbIN
2. | TensioBble SIBJIEHUSI 1 METOIbI UX Onpenenenne yJUIMHEHN Tela B IPOLIECCE U3MEHEHUS TeMIIepaTypsl. Penenne 3anad Ha
S — OIIpEeEIIEHNE KOJINYECTBA TEIUIOTHL. [[pMeHeHne TeII0BOro pacliupEeHus s perucTpanuy
Temneparypsl. McciaenoBanue npoueccos IJIaBJIeHUs U OTBEpAeBaHus. M3yuenue ycrpoiicTBa
TerI0BbIX JBUraresiel. [Ipubops! A u3MepeHust BIaKHOCTH BO3IyXa.
3. | DnekTpuyeckue siBJIeHUs] © METOIbI Omnpenenenne yIenbHOrO CONPOTUBIICHUS IPOBOAHUKA. 3akoH OMa 1715 ydacTka uenu. Pemenne
e — 3az1ad. I/IccnezEOBaHHe Y UCIOJIb30BAaHUE CBOWCTB MNEKTPUUECKUX KOHJICHCATOPOB. Pacyer
notpebnseMoii anexrposnepruu. Pacuer KI1J] anekrpuueckux yctpoicT. Perienue 3agay Ha 3aK0H
Jxoyns -Jlenna.

4. | DaekTpoMarHuTHbIE SIBJICHUSA ITonmy4yeHnune u puKCUpoBaHHOE N300paKEHUE MAarHUTHBIX MoJiel. M3yueHne cBOMCTB
aJIeKTpoMaruura. M3ydenne Moaenu aIeKTpoABUraTelis. Pelenne kauecTBEHHbIX 3aau.

5. | Onruka N3yuenue 3akoHOB oTpaskeHus. Habmroenue oTpakeHus U npesnomiieHus cBeta. M3o0paxenus B

JIMH3aXx. OHpe,Z[CJ'ICHI/IC r'’’IaBHOI'O (I)OI(YCHOF O paCCTOAHUA U ONTHUYECKOM CHUJIbI JINH3BI. Ha6J’IIO,Z[CHI/Ie
I/IHTep(I)CpeHI_[I/II/I cBeTa. Pemenue 3amad Ha IMPCJIOMJICHUEC CBCTA. Ha6JIIO,Z[CHI/IC IMMOJIHOT'O OTPAKCHU
CBCTa.




8 Kkiace

Ne HasBanmue pasgesa (TeMbl) Coaep:kanue y4eOHOro npeaMera, Kypca

1. | Marnerusm Kowmmnac. [Ipuniun padotst Maruut. Marautsl nosocoBbsle, Ayrosble. MaruutHas pyzna. MaraurHoe
noJie 3emiu. M3roroBneHure Maruura. Perienne kaueCTBEHHbIX 3a/1a4.

2. | DaekrpocraTuka DNeKTpUYecTBO Ha pacuyeckax. OCTOPOKHO CTAaTHUECKOE IEKTPUUECTBO. DIEKTPUUECTBO B
UTpYyLIKaX. DIEKTPUUYECTBO B OBITY. YCTpoiicTBO OaTapeliku. Pemenne HecTaHAapTHBIX 3a/1a4.

3. | Ceer Ucrounuku cBera Ycrpoiicto riasza. ConHeunsie 3aitunku. Tenb. 3aTMenue. [[Bera kommakT qucka.
MpeubHbIl cniektp. Pagyra B npupoae. Jlynusie u Conneunslie 3atMenus. Kak cinomats myu? Kak
3a)keub OroHb? PelieHne HecTaH1apTHBIX 3a/1a4.

MeTtoabl 00yyeHusi 1 GOpMBbI OPraHU3ANNM IEATEIbHOCTH 00yUAO N XCS
Peanu3anus nporpaMMbl BHEYpOUHOH AeaTenbHOCTH «Pu3KKa B 3a7ja4axX U AKCIEPUMEHTaxX» MpeanoaraeT HHANBUAYAIbHYIO U TPYIIIOBYIO

paboTy oOydaromuxcs, MIaHUPOBAHUE U MPOBEICHUE UCCIIE0OBATEIHCKOTO SKCIIEPUMEHTA, CAMOCTOSITENIbHBIN cOOp JaHHBIX JUIS PEIICHUS
MPAKTUYECKUX 334, aHAJIU3 U OIICHKY MOJIyY€HHBIX Pe3ybTaTOB, M3TOTOBIEHHUE MOcOOuil 1 Moaeneil. [Iporpamma npenycMaTpuBaeT He TOJIBKO
oOyuarolye 1 pa3BUBarOIINE LN, €¢ pealn3alusi CIoOCOOCTBYET BOCIIUTAHUIO TBOPUYECKOM JIMUHOCTH C aKTUBHOM KU3HEHHOU mo3uiueil. Beicokux
PE3yJIbTaTOB MOTYT JOCTUYb B JAHHOM CJIy4ae HE TOJBKO YYEHHKH C XOPOIIEH IIKOJIBbHOI yCIIeBaeMOCThIO, HO U BCE IEJICYCTPEMIICHHBIE aKTUBHBIC

pebsdra, yxke caenaBiire cBoi MpodecCHOHaIbHBINA BHIOOD.

O6yquI/Ie OCYIICCTBJIACTCA IIPU ITOAICPIKKE I_IeHTpa 06pa3OBaHI/I${ eCTeCTBeHHO'Hay‘lHOﬁ HaIIpaBJICHHOCTHU «Touxka pocTa», KOTOpBIﬁ
CO3JaH UIs pa3BUTUA Y o6yqa}0m14xc;1 eCTeCTBeHHO'Hay‘IHOﬁ, MaTeMaTI/I‘IeCKOﬁ, HHQ)OpMaHHOHHOﬁ I'PaMOTHOCTH, (1)0pMI/IpOBaHI/I${ KPpUTHUYCCKOI'O U
KpCaTUBHOT'O MbIIIJICHUS, COBECPIICHCTBOBAHUA HABBIKOB eCTeCTBeHHO'Hay‘IHOﬁ HAITPaBJICHHOCTH, a TAKKC JIJId HpaKTI/I‘leCKOﬁ OTpaGOTKI/I yqe6H0r0

MaTepuala o yueoHomy npeamery «Dusukay.

TemaTuueckoe maanuposanne (1 200 ooyuenus)



TKace

Haumen Conep:xanue Komnuect ®opma Hcnoan3oBanue Jara
OBaHMe BO 3aHATHH o0opynoBanus «Touka
pasgena 4acoB pocTa»
1 BBonHoe 3anaTue. MHCTpyKTax [0 TEXHUKE OE30IIaCHOCTH. 2 Gecena O3HaKoOMJIEHHE C
Ha 6aze Ilentpa "Touka Pocra" urudpoBoit mabopaTopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUU U3MEPEHMUSI)
. [lepBoHayasbHbBIE CBEJEHUS 0 CTPOCHUM BellecTBa 144
2 OxcnepuMmeHTanbHas padota Ne 1 «Onpenenenne 1eHbl IeIeHus 2 skcepuMeHT | JInHelika, JeHTa MepHas,
Pa3IUYHBIX TPUOOPOBY. W3MEPUTEIbHBIN [IIIAHID,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, JATUUK
TeMIepaTypbl
3 OxcnepuMeHTanbHas padota Ne 2 «Onpesenenne reoMeTpHIeCKIX 2 skcriepumenT | HaGop reomerpuueckux
pa3MepoB Te. Ten
Ha 6a3e Ilentpa "Touka Pocra"
4 [IpakTnueckas padota Ne 1 «3rotoBiieHne U3MEPUTETHLHOTO 2 MpaKTUyecKast
LTHHPa pabota
5 OkcnepumenTanbHas padora Ne 3 «/3mepenue Temneparypsl Tem» 2 HKCIEPUMEHT
6 OkcnepuMmeHTanbHas padora Ne 4 «M3mepenne pazmepoB MabIxX 2 HKCIEPUMEHT
TEI.
7 DkcniepumeHTalbHas padota Ne 5 «3mMepeHue TONIIUHBI JIUCTa 2 HKCIIEPUMEHT
Oymarm»
T'nasa |l. B3aumoaeiicrBue Tea 244
8 DkcniepuMeHTanbHas padota Ne 6 «M3mepeHne CKOpoCTH JBHKEHUS 2 AKCIIEPUMEHT
TE.
9 Pemrenne 3anau Ha Temy «CKOPOCTh pABHOMEPHOTO ABM>KEHUSD) 2 pelieHue
3a1a4
10 DkcniepuMeHTanbHas padota No7 «M3mepenune Maccol 1 karm 2 AKCIIEPUMEHT 3IICKTPOHHBIE BECHI

BOJIBD.
Ha 6a3e I{enTpa "Touka PocTa"




11 OkcnepuMeHTanbHast padora Ne 8 «M3mMepeHne mIoTHOCTH KycKa sKcriepuMeHT | JInHelika, JIeHTa MepHas,
caxapa» M3MEPUTENbHBINA IUIHH/P,
Ha 6a3e Llentpa "Touka Pocta" AIIEKTPOHHBIC BECHI
12 OkcnepuMenTanbHast pabora Ne 9 «M3MepeHne miIoTHOCTH sKcriepuMeHT | JInHelika, JIeHTa MepHas,
XO3SIICTBEHHOT'O MbLIa». M3MEPUTENbHBIN WIHHAD,
Ha 6a3e Llentpa "Touka Pocta" ANIEKTPOHHBIC BECHI
13 Pemrenne 3anau Ha Temy «IIIOTHOCTB BeniecTBay. peuieHue
3aj1a4
14 OkcnepumenTanbHas padora Ne 10 «MccnenoBanue 3aBUCUMOCTH OKCIIEPUMEHT
CHJIBI TSDKECTH OT Macchl TeJay.
15 OxcnepumenTanbHas padota Ne 11 «OnpeneneHue macchl U Beca AKCHEPUMEHT
BO3JlyXa B KOMHATE»
16 DkcniepuMeHTaIbHAs padota Ne 12 «CroxeHue cril, HalpaBlIeHHBIX skcriepuMenT | IlraTus, peruar, nuneiika,
110 OJHOM MPSIMOI». JIBa OJJMHAKOBBIX IPy3a, Ba
Ha 6a3e IlenTpa "Touka PocTa" 6“‘”‘%: HHTb HEpACTHKUMad,
JIMHEUKA U3MCPUTECIIbHAsA,
JIMHAMOMETP
17 OxcnepuMmeHTanbHas padota Ne 13 «3mepenne )KkecTKOCTH skcniepumenT | Ltatus ¢ kpenexom, Habop
MPYXKUHBD) MPYXHH, HA00p TPYy30B,
Ha 6a3e Ilentpa "Touka Pocra" JIMHEHKA, TMHAMOMETP
18 DkcnepuMmeHTanbHas padota Ne 14 «M3mepenune korddunmerTa sKcriepuMeHT | JlepeBsHHBIN OPYCOK,
CHJIBI TPEHUS CKOJIbKEHUS. HabOp Ipy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocra" yecKast CKaMbs,
JIMHAMOMETP
19 Pemenue 3anay Ha Temy «Cuiia TpeHUS. pelieHue
3a1a4
I11. JaBaenue. /laBjieHne )KUAKOCTEl U ra3oB 14 g
20 OkcnepuMeHTanbHast padota Ne 15 «VccnenoBanue 3aBUCUMOCTH AKCIIEPUMEHT
JABJIEHU OT IIJIOLAAA IOBEPXHOCTU»
21 OkcnepuMeHTanbHast padota Ne 16 «Omnpenenenue qaBieHus JKCIIEPUMEHT
LWJIMHAPUYECKOro Tena». Kak Mbl Buaum?
22 OkcnepuMeHTanbHast padota Ne 17 «Beryncinenue cusbsl, ¢ KOTOPOi AKCIIEPUMEHT

aTMocgepa TaBUT Ha IOBEPXHOCTH cToJiay. [Touemy mup
Pa3HOLBETHBIN.




23 DkcniepuMeHTaNbHAs pabota Ne 18 «OrnpeneneHne Macchl Tena, 2 AKCIIEPUMEHT
TUTABAIOLIETO B BOJIEY.
24 OkcnepuMenTanbHast pabora Ne 19 «Onpenenenue mioTHOCTH 2 skcnepumenT | JIunelika, 1eHTa MepHas,
TBEPJIOTO TEIIa. WU3MEPHUTEIBHBIHN IIWIHHID,
Ha 6a3e Llentpa "Touka Pocta" AIIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHBIX 3a/1a4 Ha Temy «[lmaBaHue Tem. 2 pemienne
3aj1a4
OkcnepumeHTanbHas padora Ne 20 «M3ydeHue ycioBuii nIaBaHus 2 aKcriepuMenT | Junamomerp, mraTus
26 TEm». YHUBEPCAJIBbHBIN, MEPHBII
Ha 6a3e IlenTpa "Touka Pocta" HUTMHAD
(MeH3ypka), Tpy3
UWIMHAPUYECKAN U3
CIICIIMAJIBHOT'O IIJIaCTHKA,
HUTB, ITOBApCHHAA COJIb,
TajJJo4Ka JJisd nepeEMENIn-
BaHHUS
IV. PaGoTa u MOIIIHOCTDH. DHEPTUsi 164
27 OxcnepumeHTanbHas padota Ne 21 «Brruncnenue paboThl, 2 AKCIIEPUMEHT
COBEPIIICHHON NTKOJIFHUKOM TIPH Mo IbeMe ¢ 1 Ha 3 aTaxk»
28 OkcnepuMeHTanbHas padoTta Ne 22 «BrrunciaeHne MOIITHOCTH 2 AKCHEPUMEHT
pa3BUBaeMOi MIKOJILHUKOM IpU noabeme ¢ 1 Ha 3 atax»
29 OkcnepuMenTanbHast pabora Ne 23 «Onpesenenue BHIUTPHIIIA B 2 SKCIEpUMEHT | I1ofBHKHBIN U
cuJie, KOTOPBIN JaeT MOABWKHBINA U HEMOIBUKHBIN OJIOK. HETIOIBUKHBIA OJI0KH, HAOOP
Ha 6a3e Llentpa "Touka Pocta" IPY30B, HUTb, TUHAMOMETD,
IITaTHB, THHEHKA
30 Pemenne 3amau Ha Temy «Pabota. MOIIHOCTBY. 2 pelIcHHe
3a1a4
31 OkcnepumenTanbHas padorta Ne 24 «Beruucnenue KI1JI HakiioHHOM 2 skcniepumenT | ItatuB, MmexaHuueckas
IIOCKOCTH. CKaMbsi, OPYCOK € KPIOUKOM,
Ha Ga3ze IlenTpa "Touka PocTa" JIMHENKa, HabOp rpy30B,
JAUHAMOMCETD
32 DkcnepuMeHTanbHas padora Ne 25 «M3mepenne KHHETUYECKO 2 HKCIIEPUMEHT
SHEPTUU Tea»
33 Pemenue 3anay Ha Temy «KuHeTHYeCKast JHEPTUSD. 2 pelieHue

3aga4




34 HTOroBbiii KOHTPOJIb 3HAHWH. 2 JUJaKTUYECKO
€ 3a7]aHue
68
Hmozo
TemaTnuyeckoe niianupoBanue (2 200 0oyuenusn)
7 kaacc
Haumen Conepxxkanue Kommuect Dopma Hcnoan3oBanue Jara
OBaHHUE BO 3aHsATHS odopynoBanus «Touka
pasjgena 4acoB pocTay»
|. ®uznyeckuii MeToa M3yYeHHUsI MPUPO/IbI: TEOPETHUYECKUI 1 6u
JIKCIIEPUMEHTAJIbHbIN
1 Broanoe 3anste. MHCTpYKTaX 1O TEXHUKE OE30TTaCHOCTH. 2 Oecema O3HaKOMJIEHHE C
Ha 6a3e LlenTpa "Touka Pocta" uupoBoit nadboparopueit
"Touka pocrta"
2 OkcnepumeHTanbHas padora Ne 1 «OrmnpeneneHre HeHbl AeICHUS 2 sKcriepuMenT | JInHelika, TeHTa MepHas,
pUOOPOB, CHATHE MOKA3aHUI» M3MEPUTEIBHBIN ININHD,
Ha 6a3e Llentpa "Touka Pocra" TCPMOMETP, TAaTHUK
TeMIepaTypbl
3 Omnpenenenue norpenrHocTei uaMepenus. Perenne kauecTBeHHbIX 2 pelieHue
3a/ad. 3a1a4
I'naBa |l. TenjoBble ABJIeHHS U METOALI HX HCCJIEI0BAHNSA 164
4 Omnpenenenre yUIMHEHUS Tella B MIPOIECCE U3MEHEHUS 2 OTIBIT - JlabopaTopHbrit
TeMIIepaTyphbI UCCIIeZIOBaHHE | TEPMOMETP, AATUUK
Ha Gasze Ilentpa "Touka PocTa" TEeMIIEpaTypbl
5 Pemenue 3aa4 Ha onpeaeneHNe KOITUIECTBA TETIOTHI. 2 pelieHue
3a1a4
6 [IpuMeHeHre TeTI0OBOTO PaCIIMPEHHS! TSl PETUCTPAIH 2 MIpe3eHTaIHS




TEMIEPaTyphl. AHAIHM3 ¥ 0000IIEHNE BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIHH.

7 DkcniepuMeHTalbHas padota Ne 2 «VccinenoBaHue mpoIeccoB sKcniepuMeHT | Jlartuuk Temmneparypel,
IJIABJICHUS M OTBECPACBAHU. KaJIOpUMETP, COCYI C
Ha 6a3e LlenTpa "Touka Pocra" TAIOIIHMM JILIOM, COCYIL C
BOJIOU, BJICKTPOHHLIC BCCHI.
8 [IpaxTnueckas padota Ne 1 «3yueHue cTpoeHUs KPUCTAIIIOB, UX [IpaKTH4ECKas
BBIPAIIMBAHUE. pabota
9 N3ydeHune ycTpoicTBa TEIOBBIX ABUTATEIICH. JIEKUIAS
HOOPBI JIJIs1 U3MEPEHUSI BIAXKHOCTH. DKCIIEpUMEHTalIbHas paboTa OKCIICPUMEHT TYUK TEMIIEPATYPBI,
10 IIpu6 9 s JlaTunk Temnepa
Ne 3 «Onpenenenre BIaXKHOCTH BO3TyXa B KAOWHETAX IIKOJIbD) TEPMOMETP, MapJisi, COCYTI C
Ha 6aze Ilentpa "Touka Pocra" BOZIOU
11 Pemenune kauectBeHHbIX 3a/1a4 Ha onpenenenune KII/ TermmoBoro penieHue
nsurareis. https://uchitel.pro/3agaun-Ha-Ka-TeI0BIX- 3a1a4
BUTATEIICH/
1. DaexkTpuyeckue siBJEHUSI 1 METOIbI HX UCCIETOBAHUS 16 4
12 [Ipaktrueckas padora Ne 2 «OnpesenieHne yneabHOro npakTryeckas | JaTuuk HanpsKeHus,
COIPOTHUBJICHUS PA3JINYHEIX IPOBOIHUKOBY. pabota BOJITMETD JABYXNPEICIBHBIN,
Ha 6a3e Ilentpa "Touka Pocra" HCTOYHHUK ITMTAHH,
KOMILIEKT ITIPOBOJIOB,
PE3UCTOPBI, KITFOY
13 3akon Oma 1yig yyacTtka 1enu. Pemienue 3amay. penieHue
3a1a4
14 HccnenoBanue v UCIOJIb30BAHUE CBOWCTB JIEKTPUUYECKUX HaOII0IcHNE
KOH/JICHCATOPOB.
15 Pewienue 3a1ay Ha 3aBUCUMOCTB COIIPOTUBIICHHUS TIPOBOJIHUKOB OT pelieHue
TEMIIEpPaTyphbl. 3a1a4
16 [Tpaktrueckas padora Ne 3 «Pacuér norpebdisemoit npaktuyeckas | JaT4uk ToKa, JaTYMK
ANEKTPOIHEPTHH COOCTBEHHOTO IOMay. pabota HAIPAXKCHUA, aMIICPMETP
Ha 6a3e I{enTpa "Touka PocTa" ABYXIPEICIBHbIN, BOTLTMETP
,Z[Byxr[pe,[[eﬂbHLIﬁ, JJaMITO4YKa,
HCTOYHUK IMTUTAaHUA,
KOMIUJICKT ITPOBOJOB, KJIIFOY
17 Pacuer KII/] anexTpuuecknux ycTpoiCTs. peleHue

3aga4



https://uchitel.pro/Ð·Ð°Ð´Ð°Ñ‡Ð¸-Ð½Ð°-ÐºÐ¿Ð´-Ñ‚ÐµÐ¿Ð
https://uchitel.pro/Ð·Ð°Ð´Ð°Ñ‡Ð¸-Ð½Ð°-ÐºÐ¿Ð´-Ñ‚ÐµÐ¿Ð

18 Pemenue 3anaq Ha 3akoH J[>xoyins - JleHna. 2 perieHue
3amad
19 Pemenune kauecTBEHHBIX 3a/1a4. 2 JIeJI0Basl Urpa
IV. DiekTpoMarHuTHbIE SIBJICHUS 104
20 [omy4yenune u puUKCHpOBaHHOE N300PAKEHIE MATHATHBIX TOJICH. npaktiueckas | Jemoncrpauus
Ha 6a3e Llentpa "Touka Pocta" pabota «H3mepeHne MarHUTHOTO
IMOJIsA BOKPYI' MIPOBOJAHHUKA C
TOKOM»: TaTYUK MAarHuTHOI' O
I10J1s, IBa
mTaTuBa, KOMIIJICKT
IMpOBOAOB, UCTOUYHHK TOKA,
KITFOY
21 N3ydeHue cBOMCTB 3I€KTpOMaruura. 2 HabI0IeHNE
22 N3ydeHue Moenu 37€KTPOIBUTATENS. JEKIUS, JIEM.
OKCTIEPHMEHT
23 DKCKypCHHL. 2 Oecema
24 Pemrenne kadecTBEHHEBIX 3a1a4. pelieHue
3ajau
V. Onruka 20
25 N3yueHne 3aKOHOB OTPaXKEHUSL. 2 JEKIMSL, AEM.
HKCIIEPUMEHT
26 DxcnepumeHTanbHas padota Ne 4 «Habmronenne oTpaxkeHus u 2 sKcriepuMeHT |  OcCBETHTENb C HCTOUHUKOM
IPEJIOMIIEHHUS CBETAY. cera Ha 3,5 B, ncTOYHHK
Ha 6a3e IlenTpa "Touka PocTa" ITUTAHUA, KOMILICKT
MIPOBOJIOB, IieneBast nuadpar-
Ma, MOJYUUIUHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTE C
KPYT'OBBIM TPAHCIIOPTHPOM
27 OkcnepuMeHTanbHast pabota Ne 5 «M300pakeHus B IMH3AX». 2 sKcriepuMeHT | OcBeTHTENb C HCTOUHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncToyHMK
MTUTaHUS], KOMILIEKT
MIPOBOJIOB, IeneBast ruadpar-
Ma, 3KpaH CTaJbHOMH,
HaIpaBIISIoNIas ¢
M3MEPUTENBHON LIKATION,
coOMparOIUe JIHH3HI,




paccenBaroIas JMH3a, CIai
«Mogenb npeamMera B
penTepe
28 OkcniepuMeHTaNIbHAS padota Ne 6 «OnpeneneHne rIaBHOro 2 IKCIICPUMEHT
(hOKYCHOTO PACCTOSTHHSI M ONITUYECKOU CHJIBI JIMH3BI.
29 DxcnepumeHTanbHas padota Ne 7 «Habmoaenne nateppepeHnm u 2 AKCHEPUMEHT
T(paKI CBETaY.
30 Pemrenne 3a1a4 Ha MpeTIOMIICHHUE CBETA. 2 perienne
3a1a4
31 OxcnepumeHTanbHas padota Ne 8 «Habmroienne moiaHoro 2 AKCIIEPUMEHT
OTPaXCHHS CBETAY.
32 Pemrenne kauecTBEHHBIX 3a7a4 HA OTPAXKEHUE CBETA. 2 pelIeHne
3a1a4
33 3amuTa mpoeKkToB. [TpOeKTHI. HCCIIEIOBAHUS
34 HUTOroBblii KOHTPOJIb 3HAHUIA. IUIAKTHYIECKO
€ 3a/1aHHe
68
Hmozo
TemaTnuyeckoe niianupoBanue (3 200 0oyuenusn)
7 Kjaacce
Haumen Conepxxkanue Kommuecr ®opma HUcnoan3oBanue JlaTra
OBaHHE BO 3AHATHHA o0opynoBanus «Touka
pa3iena JacoB pocTa»
1 BBonHoe 3anatue. IHCTpyKTax Mo TeXHUKE Oe30macHOCTH. 1 1 Gecena
|I. Marmerusm 18 g
OkcnepumeHTanbHas padora Ne 1 «Komnac. [Tpunmum paboThi». 2 HKCIIEPUMEHT
[IpakTuueckas pabota Ne 2 «OpueHTHPOBAaHUE C TOMOIIIBIO 2 MpaKTUYecKast

KoMI1acay.

pabora




Marnurtsl. [eiictBue MaruuToB. Pemenue 3anau 2 HaOJII0/IeH1E,
perieHue
3a1a4
DxcnepuMmeHTanbHas padota Ne 3 «3aHMMATEIbHBIC OTBITHI C 2 AKCHEPUMEHT
MarHuTamm.
Marnutnas pyzaa. [Tonesnsie nckonaemoie CamMmapckoi 001acTu. Mpe3eHTAIHS
JleficTBe MarHUTHOTO MOJIsL. MarHUTHOE T0JI€ 3EMJIH. JeMoHcTpanus
Ha 6336 HeHTpa "Tqua POCTa" <<I/13MepeHne MOJIA MMOCTOAH-
HOI'0O MarHuTa»: 1aT4ukK
MAar"duTHOI'O I10JI, I10-
CTOAHHBIN MAarduT 110JIOCOBOM
8 JleiicTBre MarHUTHOTO NoJIs1. Pemenue 3anau. 2 peleHue
3aad
9 OxcnepumeHTanbHas padota Ne 4 «3roToBieHne MarHuToOBY. 1 AKCIIEPUMEHT
10 [Ipe3eHTarus MpoeKToB. WCCITCJIOBAHUS
I'nasa |l. DaekTpocraruka 18u
11 OxcnepumeHTanbHas padota Ne 5 «CtaTudeckoe JIeKTPUIECTBOY. 2 AKCIIEPUMEHT
12 OCTOPOKHO CTATUYECKOE IIEKTPUUIECTBO. Pemenne 3amaq 2 pelieHune
3a1a4
13 DkcnepuMeHTallbHAsA padoTa Ne 6 «3aHUMATENbHBIE OIBITHIY. 2 HKCIEPUMEHT
14 DNeKTpUYEeCTBO B Urpymkax. CxeMbl paboThI 2 MpaKkTHYeCcKas
pabota
15 DIIEKTPUYECTBO B OBITY 2 KHHOIIOKA3
16 DkcnepuMeHTanbHas padora Ne 7 « YCTpoHWCTBO OaTapeiiku. 2 HaOJIIOICHNE
17 OkcnepuMeHTanbHas padota Ne 8 «3o00peTaem OGaTtapeiky». 2 MpaKkTHYecKas
pabota
18 [Ipe3eHTanus NpoeKToB. 2 Hay4yHbIE
WCCIIeZIOBaHUS
19 IIpe3enTanus NpoeKToB. 2 Hay4HbIE
UCCIIeZIOBAHUS
20 [IpesenTanus NpoeKToB. 2 Hay4HbIE
UCCIIeZIOBAHUS




I11. CBer 304
20 Hctounuku cBera. 2 nekuus, AeM. | OCBETUTENb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocta" SKCIIEpUMEHT | CBera Ha 3,5 B, neTouHnK
nUTaHus, KOMIIICKT
MIPOBOJIOB, IlIeNieBast auadpar-
Ma
21 Kaxk mbl Bugpm? 2 JIEKIUS, JIEM.
IKCTICPUMEHT
22 [Touemy MUp pa3HOIBETHBIM. JIEKIHS
23 DkcniepuMmeHTabHas pabota Ne 9 «Tearp Tenei» IKCTICPUMEHT
24 OkcniepumenTabHas padora Ne 10 «CotHeUHBIE 329K sKcriepuMeHT | OCBETUTENL C HCTOUHUKOM
Ha 6aze Ilentpa "Touka Pocra" cBera Ha 3,5 B, uCTOYHUK
IUTaHWuA, KOMIIICKT
MIPOBOJIOB, TIIeIeBas nuadpar-
Ma, NOJYOUJIUHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MBUTBHBIN CIIEKTP 2 JIEKIIHSI, JIEM.
HKCIIEPUMEHT
26 Panyra B mpupose. Mpe3eHTAIHS
27 OxkcnepumeHTanbHas padoTta Ne 11 «Kak moayduts pagyry?». 2 skcriepuMeHT | OCBETUTENH C HCTOYHUKOM
Ha 6a3e LlenTpa "Touka Pocta" cBera Ha 3,5 B, nctounmk
MUTaHUS, KOMILJIEKT
MIPOBOJIOB, IlleJieBast
nuadparma, HoJTyUUIHHID,
IUTAHIIET Ha MJIOTHOM JTU-
CTE C KPYTOBBIM
TPaAHCIIOPTHPOM
28 DKCKypcHs Oecena
29 Jlynusie u ConHeyHbIE 3aTMEHUSI. JICKITUS, IEM.
AKCIIEPUMEHT
30 Kak cinomats myu? Oecena
31 3a3epKaibe. JEKLUS, IEM.
AKCIIEPUMEHT
32 OkcnepuMeHTanbHast padota Ne 12 «3epkana» 2 AKCIIEPUMEHT




33 3amura mpoeKToB 2 UCCIIeZIOBAHUS

34 3aKITIOYUTENBHOE 3aHsATHE. 3alIUTA MPOEKTOB. 2 UCCIIeIOBAHUS
68

Hmozo

[Tporpamma npeamnonaraeT pa3ianunbie GOpMBbI KOHTPOJIS TPOMEKYTOUHBIX U KOHEUHBIX PE3yJIbTaTOB. B pe3ynbpTaTe u3ydeHus JaHHOTO Kypca
KOHTPOJIb 3HAHUHW M HABBIKOB y4aluxcst OyJeT MpOXOAUTh B T€UEHHE y4eOHOTO Kypca - B (hopMe GPOHTATHLHOTO OMPOCa, CAMOCTOSTEIbHBIX
MPaKTUYECKUX PabOT, JUCKYCCHI C BRICTPOECHHBIMH JIOTHYECKUMU 1IETIOYKAMHU U JJOKa3aTteabcTBaMu. OIIEHUBAETCS CAMOCTOSITEIHHOCTD
BBITIOJTHEHUS 33]1a4, TaK jkK€ padoTa ydanuxcsi OICHUBAETCS ¢ YUETOM MX aKTUBHOCTH, Ka4€CTBA MOATOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPAIIMOHHBIX OIBITOB, YMEHUH pemeHus 3a1ad. OIeHUBAETCS TAaK)Ke ydacTre B 00CYKICHHUH, Ka4eCTBO 3a/1aBa€MbIX BOITPOCOB, BIIAJICHUE

MOHOJIOTUYECKON U IUAJIOTHUYECKON Peublo, ypOBEHb (PU3NUECKONW KOMIETEHIIUH.

WroroBas aTTecTanus o BHEYPOUHOU NESITEIBHOCTH ydanuxcs 7-8 kiaccoB «@HU3HKa B IKCIIEPUMEHTAX U 3aa4ax» MPOBOAUTCS B popme
IMIAKTHYECKOTO 3a/IaHVsI B LIEJSIX ONPEICTICHHS CTETIEHN OCBOCHUS YUaIlIMMHUCS yI4eOHOTO MaTepuaia 1o MpakTHIecKoi pusnke, B paMKax
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUsI.

3amaHus OPUCHTUPOBAHBI HA IPOBEPKY YCBOCHUS COJACPIKAHUS Pa3JICIIOB/TEM:

- g3aumooeticmaue mejl (NI0MHOCMb 8eulecmed, CUld mpeHus, Kodghguyuenm mpenust) (Mooyaw 1 knacc),

- JIeMeHmbl CIAMUKU, Menio8ble AGNEeHUs, JIeKMPOCMAmuKd, 3aKOHbl NOCMOSHHO20 MOKA, 3aKOHbL onmuku (Moodyb 8 kiacc),
Dopma - ouoakmuueckoe 3adanue (mecmol, NpaKmuieckue 3a0anus, peueHue meop4uecKux 3a0ay) COCTaBJICHbBI B IBYX BapHaHTaX.
Bpewmst BeITIONTHEHUST paObOThI — OJIH YPOK.

ILnan padorsl (7 kiaacc)

Homep | IIpoBepsiemble 3JIEMEHTBI IIpoBepsiemble yMeHHus bann 3a

3aJaHHsl | CO/IeP KAHUSA BBINOJTHEHUE
3alaHus

1 [IpakTnyeckas padora. YMmenue coOpaTh NPaKTUYECKYIO 1

YCTaHOBKY COTJIACHO 3aJaHus
2 OmnpenenurensHas Gopmyna 3HaHue GOpMyIl IIIOTHOCTH BEIECTBA, 1
BEJIMYMHBI CHJIa TPEHUS
3 W3mepenue pusnueckoi YMeHue 1moJib30BaThCs H3MEPUTEIbHBIMU 1




BEJINMYHHBI. pubOopamH, OTIPEIENIATh LIEHY ACTICHUS
puOOPOB, U3MEPATH PUINIECKYIO
BEJIUYHHY.

4 BoruncnuTenbHble HABBIKU Boraucnare Gpusnyeckyio BeITHIuHy, 1
3aMMChIBaTh PE3YNIbTAT B €AMHUIIAX
uzmepenus: CU

MaxkcuManbHOE KOJIMYECTBO OAJIIIOB 32 BHITIOJTHEHHE paboThl coctaniseTr 10  Gamios.
BricraBiaenne otMeTok: otMeTka «5» - 80-100% - 8-10 6amna, otmeTka «4» - 66%-79% - 70ammoB,otMeTka «3» - 30%-65% - 6 — 3 Oaia,
oTMeTKa «2» - menee 30% - 0 — 2 Ganna.

Hrorosas arrecranus / KJjacca
«‘DHI}HK& B 3KCHepPlMeHTaX H 3ajaYax>»

BapuantNel

Hcnonb3ys pbryakHble BEChI, MEPHBIN LIHUJIMHAP, CTaKaH ¢ BOJAOH, HIUIMHIP, COOEPUTE IKCIIEPUMEHTAIbHYIO YCTAHOBKY JUIS OMIpeIeCHHUS
IJIOTHOCTU MaTepuasa, U3 KOTOPOTO U3rOTOBJIEH IIMIIMHP.

B Gnanke oTBeTOB:

e c/eNaiTe PUCYHOK HKCIIEPUMEHTAIbHOM YCTAaHOBKH JUIs ONIpe/iesIeHUs: 0ObeMa Tela,;

e 3anumure GopMyiy A pacueTa JIOTHOCTH;

®  YKAXKUTE Pe3yNbTaThl U3MEPEHUS MACChI IWIIMH/IPA U €ro 00beMa;

® 3aNUIINTE YUCICHHOE 3HaYeHUE IJIOTHOCTU MaTepualla HWINHIpA.
Bapuant Ne2
Hcnonp3ys Opycok ¢ KproukoM, THHAMOMETP ¢ TpesenoM usmepenust 1H, nunamometp c npenenom uzmepenus SH, 2 rpysa maccoii 100r,
HanpapJIsIoIIas, coOepuTe HKCIEPUMEHTAIBHYIO YCTAaHOBKY /IS OIpeesieHHs Ko pHUIMEeHTa TPEHUS CKOJIBKEHUS MEXKIYy OpyCKOM U

MOBEPXHOCTHIO HAMPABJISIFOIICH.
B Onanke 0TBETOB:

e cJelnaiiTe PUCYHOK BKCHepHMCHTaHLHOﬁ YCTAaHOBKU;



e 3anumute GopMyy A pacdeTra KodhdUireHTa TpeHUS CKOJIBKEHUS;

e VYKaXKUTE pe3y/bTaThl H3MEPEHUS Beca OpycKa ¢ Tpy3aMH U CUJIbI TPEHUS CKOJIBKEHUS TPH JIBHKEHUU OpYCKa € TPY30M I10 TIOBEPXHOCTH
HAIPAaBJIAIOLIEH;

e 3anmuImuTe YUCICHHOE 3HaYeHHE KO (DUIIMEHTA TPEHUS CKOTBKEHHUS.

OTBeTHl U KPUTEPHH OLICHHBAHWUS BbINOJHEHHUs 3a1aHuii (7 Kjiace)
Bapuant Nel
1)V=V,-V1 2) p=m/V

3)m=66T; V =56m1=56cm’ 4Hp=12 r/em® = 1200 kr/mS.

Conep:xanue KpuTepus Banasi
[TosTHOCTRIO TPaBUIILHOE BBHITIOJTHEHHE 3a/IaHUS, BKITIOYAtoIIee B ceOst:
® CXEMaTHYHBIH PUCYHOK IKCIICPUMEHTAIBHON YCTAaHOBKH;
e (hopMyiy Ui pacyeTa HICKOMO BEITMYMHBI 110 IOCTYITHBIM JIJISl HF3MEPSHHS BETHUYUHAM (8 OAHHOM CIyuae Ois
onpeoenenus NIOMHOCMU meia), 4
® TIPaBUJIHHO 3aIMCAHHBIE PE3YIBTATHI IPSIMBIX H3MEPEHHM (8 OAHHOM Clyuae pe3yibmambl U3MepeHus MAcchl mena u

obvema mena);
* MOJIyYCHHOE NMPABHIBLHOE YUCICHHOE 3HAUYCHHE UCKOMO BEIMYNHBI

[IpuBeeHbI BCe 37I€MEHTHI MPaBUIIBLHOTO 0TBeTa 1-4, HO MomyiieHa omrMOKa NPy BRIYUCICHUN 3HAYEHUS HCKOMOM
BEJTMYUHBI.

NN

JlomyiieHa onrmoka npu 0003HaAYSHUH €IMHUI] U3MEPEHHSI HICKOMOI BETUYHHEI. 3
NN

JlomyiieHa onrmoka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTANbHON YCTAaHOBKH, UITU PUCYHOK OTCYTCTBYET, UITU
OTCyTCTBYeT hopMyna B oOIIeM BHIE ISl pacueTa HCKOMOM BEIMYMHBI




CrenaH pUCYHOK 3KCIIEPUMEHTAIBHON YCTAHOBKH, ITPaBUIJIBHO NPUBEEHBI 3HAUECHUS IPSIMBIX U3MEPEHUI BEINYMH, HO HE
3anucana (opMmyrna sl pacueTa HICKOMOM BEJTMUUHBI, U HE MOJIy4eH OTBET.

NI

[IpaBUIBHO TPUBEACHBI 3HAYCHUS MPSMBIX U3MEPEHUH BEIMYHH, 3anucana (opMyIia sl pacueTa HCKOMOM BEIMYUHBI, HO
HE IOJIy4eH OTBET, U HE MIPUBE/ICH PUCYHOK 3KCIIEPUMEHTAIbHOMN YCTaHOBKH.

NI

[IpaBuiIbHO MPUBEICHBI 3HAYEHUSI IPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
PKCIEPUMEHTAIbHONW YCTAaHOBKU U (hopMyJia AJisl pacyeTa UCKOMOM BEJIMYUHBI

3anrcanbl TOIBKO IIpaBUJIbHBIC 3HAUYCHUA IMPAMBIX I/ISMepeHl/If/'I.

NN

HpI/IBeI[CHO MPaBUJIBHOC 3HAYCHHUEC TOJIBKO OHOTO U3 MMPAMBIX I/ISMepeHl/If/'I, " MPECACTaBJICHA ITPABUJIBHO 3allMCaHHAasA
dhopmyna s pacueTa HICKOMOU BETMYUHBI.

NN

HpI/IBeHeHO IMpaBHUJIIBHOC 3HAUYCHUEC TOJIBKO OJJHOT'O U3 IPAMBIX I/ISMepeHPIfl, " CIACJIaH PUCYHOK BKCHepHMeHTaHBHOﬁ
YCTaHOBKH

Bce ciydan BBITIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHAM BhIcTaBieHus 1, 2, 3 unu 4 Gamios.
Pazpo3nenHbie 3anmucu. OTCYTCTBUE MOTIBITOK BBITIOJTHEHUS 3a1aHUS

Maxcumanvuviy bain

Bapuant Ne2
1)

=)

2) Fynp= Frp  (TIpu paBHOMEPHOM JIBM)KCHHH );

Fip=uN; N=P > Fyp=uP;, 4=



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

Coaep:kanue KpuTepusi

Bananl

[lonHOCTBIO MPaBUIBHOE BBITIOJIHEHUE 3aJaHMs, BKIIIOYAIOIIEee B ceOst:

® CXEMAaTHYHBIN PUCYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH;

e (opmymy s pacyeTa HCKOMOM BETMYHMHBI 110 JOCTYITHBIM U1 U3MEPEHUS BEINYMHAM (8 OGHHOM clyyae OJisl OnpeoeneHus
Koaghhuyuenma mpenus),

e [paBWIBHO 3alIMCaHHbBIE PE3YNIBTATHI MPSMBIX U3MEPEHUN (6 OaHHOM Cllyyae pe3yibmanmbsl U3MepeHus 6eca meia ¢ 08yMsl
2py3amu U CUNbL MPEHUS CKOTbICEHUS);

e TIOJIyYEHHOE MPABUJILHOE YMCIEHHOE 3HAaY€HHE HCKOMOW BEJTMYNHBI

[IpuBeaeHbI Bce 371€MEHTHI MPaBUIILHOTO 0TBeTa 1-4, HO nomyiieHa omroKa Npy BEIYUCICHUN 3HAYEHUSI HCKOMO BEJTMYHUHBI.
WJIN

JlomyiieHa omnoka npu 06003HaYECHUH €JMHHIL] U3MEPEHHSI HICKOMO BETHYHHBI.

WJIN

JlomyiiieHa onmoka B CXeMaTUYHOM PUCYHKE 9KCIIEPUMEHTAIBHON YCTAaHOBKH, UM PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
¢dbopmyra B 0011eM BUE Ui pacueTa HCKOMOM BEJIMYUHBI

CraenaH pUCYHOK SKCIIEpUMEHTAIbHOM YCTAaHOBKH, TPABUIILHO IPUBE/IEHBI 3HAUEHUS NPSAMBIX U3MEPEHUH BEJIMUYMH, HO HE 3arucaHa
¢dbopmyna a5 pacuéTa MICKOMOW BETMYMHBI, U HE MOJy4eH OTBET.

WJIN

[IpaBUIBHO MpUBEAEHBI 3HAYECHUS NPSAMBIX U3MEPEHUH BEJIMUMH, 3arucana GopmyIia Ajs pacueTa HCKOMOM BEJIMYHHBI, HO HE
[IOJIy4EH OTBET, U HE NIPUBEACH PUCYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH.

WJIN

[IpaBuIbHO NPUBEIEHBI 3HAYECHUSI IPSIMBIX U3MEPEHUH, IPUBEICH IPABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIBHOM YCTAaHOBKH U (hopMyIa JUis pacyeTa HCKOMOM BETMYUHbI




3anrcanbl TOIBKO IIpaBUJIbHBIC 3HAUYCHUA IMPAMBIX I/I3MepeHI/II7L

NN

[IpuBeeHO MPABUIBLHOE 3HAYCHHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U TIPEICTABICHA IPABIIILHO 3aNiCcaHHas (hopMysa st
pacyeTa HCKOMOM BEJIMYHHBI.

NJIN

HpI/IBGZ[GHO MMPaBHUJIbHOC 3HAYCHUEC TOJILKO OAHOTO U3 IIPAMBIX H3M€p€HI/II>'I, " CACJIaH PUCYHOK 3KCH€pHM€HTaHLHOI>'I YCTaAaHOBKU

Bce cimydan BBITIOJTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIIIEYKa3aHHBIM KPUTEPUSAM BbIcTaBiieHus 1, 2, 3 win 4 6aios.
Pa3po3HenHbie 3anucu. OTCYTCTBUE MOMNBITOK BBIOIHEHUS 3a1aHUS

Maxcumanvrviy 6ain




Ilnan pa6orsl (8 Ki1ace)

Homep | IlpoBepsiemble 3JIEeMEHThI IIpoBepsiemble yMeHust Bbaju 3a
3aJlaHUA | COJIepKaHuUsl BBINOJIHEHUE
3a1aHHA
11 SIBneHus TEIIONPOBOJHOCTH OObsicHEHUE SBICHUI TEIJIONPOBOIHOCTU 1
1.2 ArperartHble coctosiHus | UteHue rpaduKkoB HarpeBaHHs TeEIl. 1
BEIIleCTBA
13 3aKOHBI TIOCTOSIHHOTO TOKa [IpakTuueckne ymMeHHs 1O paboTe ¢ AIEKTponpudopaMu. YMeHue 4
HAXOKJICHHUS BEJTMYUHBI SKCIIEPUMEHTAIHLHBIM METOJIOM
UTOI'O 6
2.1 SIBIIEHUS TEIIIONMPOBOJHOCTH OObsicHEHNE SBJICHUH TETUIOTPOBOTHOCTH 1
2.2 ArperarHble cocrosiHus | UTeHue rpa@uKoB OXJIaXKICHUS Te. 1
BEleCTBa
2.3 3aKOHBI TIOCTOSTHHOTO TOKa [IpakTrueckne ymMeHHs 10 paboTe ¢ AIEKTponprudopaMu. YMeHue 4
HaX0XJACHUS BEJIMYUHBI SKCTIEPUMEHTAIBHBIM METOI0M
UTOI'O 6

MakcumanbHOE KOJMYECTBO 0aIOB 3a BBIMIOJHEHHE pa0OTHI COCTABIsAET _6  GayuioB.
BricraBienne otMeTok: otMeTka «5» - 80-100% - _5-6 Oanna, otmeTka «4» - 66%-79% - 4 Gamra, otmetka «3» - 30%-65% - _2-3  Oanna,
oTMeTKa «2» - meHee 30% - 1  Gamn.



IIpome:kyTouHasi aTTecTanus 8 Kjiacca
«Pu3uKa B IKCIIEPUMEHTAaX H 3aa4ax»
Bapuanr 1

1.Ha cHer moJioxuiu Tpu KycKa CyKHa pa3jIM4HOM OKpacKu: Oeliblil, YepHbIi 1 3e1eHblil. Koraa comHie npurpeno, To CoycTsi HEKOTOPOe BpeMsI
o1 HUMU poTasii cHer (puc. 98). Kakum HoMepoM Ha 3TOM pUCYHKE 0003HAaYEHO Oe0e, YEPHOE U 3€JICHOE CYKHO?
1. bemoe — 1, yepHoe — 2, 3esenoe — 3.
2. benoe — 2, uepHoe — 3, 3enmeHoe — 1.
3. Bbemoe — 3, uepHoe — 1, 3enmeHoe — 2.

2. Ilpu xakoii TemmepaType Ha4dajcs MpoIece TUIaBICHUS? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
{°c) a (°C) b
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0 3 6 8 12{mur) g 5 10pun)
(°C) 8 (c) z
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A 8
- I3
300 3
] 200 \-
-
A 'x
0 & 12 18 ZHmun) O 10 20fmun)

Pac. 101



1. Cobepure nens no cxeme. OnpenenuTe CONPOTUBICHUE IEKTPUUECKUX JIaMII UCIIONb3Ys aMIIEPMETP, BOJIETMETP.

l
T
‘-: R

Puc. 176

IIpome:xxkyTouHasi atTecTanus 8 Kjacca
«Pu3uka B IKCIICPUMEHTAX U 3a/1aYax»
Bapuanr2

Puc. 93

1. K pomedke mpuOWUTHI J1Ba OJMHAKOBBIX JHCTa Oenoil >kecTH. BHYTpEHHSAS MOBEPXHOCTh OJHOTO U3 HUX IMOKPHITA
KOIOTBIO, a Jpyras ocrabiieHa Onectsameil. K HapyXHON MOBEPXHOCTH JHMCTOB MPHUKICEHBI BOCKOM CIHUYKUA. MexXay JHCTaMHU MOMELIAIOT
pacKaJeHHbIN MeTauTHuecKui mapuk (puc. 93). OAHOBpEMEHHO JM OTHAAYT CIIUYKHU OT JUCTOB KeCTh?

1 OpHOBpEMEHHO.
2. Ot 3akOMYeHHON MOBEPXHOCTH CIIUYKU OTHAAYT paHbIIIe.
3. Or GnecTsieil NOBEPXHOCTH CIIMYKU OTIAYT paHBIIIE.

2. Ilpu xaxoii Temneparype Hadajcs MpoLecc OTBEpIeBaHuUs ?



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

o]

c) a (°c)
1200 — A
5 U
o oo N
5
8§00
1] 50
¥
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o & 12 18 DHmun}y O 10
Pac. 101

Z20(mutH)

Cobepute nens no cxeme. Onpenenure padoTy, BHIIOTHEHHYIO AJIEKTPUUYECKUMU JIaMIIaMU B T€YEHHE 5 MUH, UCTIOJIb3Yys aMIIEPMETD,

BOJIbTMCTP, CCKYHIOMCPD

s S

-4

Puc. 176



OTBeTBI M KPUTEPUH ONCHUBAHUSA BbINNOJIHCHUSA 3aJaHui (8 K.]'IaCC)

1 Bapuanr
n1 2)5
3) 1. Cobparthb 1emnb o cxeme.
2. [ToAKIIOUUTh aMIIEPMETP U BOJIBTMETD, YYHTHIBAS IIPABHUIIA [IOIKITFOUYCHUS IPUOOPOB.
3. [IpoBecTu npsiMbie U3MEPEHHUsI (CUITBI TOKA U HATIPSKCHUS )
4. T1o BBIYMCITUTEIBHON (GOPMYJIE  OMPEICIUTh HCKOMYIO BEJTHUHHY.

2 BapHAHT
1)2 2)2
3) 1. Cobparth 1emnb Mo cxeme.
2. [ToAKIFOUUTh aMIIEPMETP U BOJIBTMETP, YYHTHIBAS IIPABHUIIA MTOIKITFOUYCHUS TPUOOPOB.
3. [IpoBecTr npsiMbie U3MEPEHHUS (CUITbI TOKA M HAIPSHKCHHUS).
4. T1o BBIYMCITUTEIBHON GOPMYIIE  OMPEICIUTh HCKOMYIO BEJIHUHHY.



HToroBas arTecTanus no BHEYPOUHOU JAEATEIBHOCTH ydamuxcs 9 kinaccoB «PU3MKa B IKCIIEPUMEHTAX M 3aa4ax» MPOBOAUTCS B (hopme
3al0UTHI IIPOCKTOB.

dopma KOHTPOJIS — 3aIUTa MPOoeKTa. Beaymumu MmeToraMu 00ydeHUS SBISIOTCS: 00BICHUTEILHO-WUTFOCTPATUBHBIHN, YaCTHYHO-TTOMCKOBBIH,
MCCIIEI0BATENILCKUI: aHaIn3 WH(OPMAIINH, IIOCTAHOBKA SKCIIEPUMEHTA, TPOBEACHUE HCCIEIOBAaHUNA. DTH METOBI B HANOOIBIICH CTETICHN
00ecIeYnBaroT PAa3BUTHUC NO3HABATCIIbHBIX HHTCPECOB, MHTCIVICKTYAJIbHBIX 1 TBOPYCCKUX cnocobHocrei. Posb YUYHUTCIIA B 06y‘-IeHI/II/I MCHJACTC: OH
BBICTYINIAET KaK OPraHU3aTop, KOHCYJIbTAHT, IKCIIEPT CaMOI0 Ipoliecca AesTEIbHOCTH YJallluXcs U €€ pe3yIbTaToB.

TpeOGoBanus K 3a1UTe NPOEKTA:

® MaTCpI/IaJ'I AOCTYIICH X1 HAYUCH, UJICU PACKPBITHI. KauecTBeHHOE M3N0KEHNE COZCPpIKaHUA: Y€TKad, I'paMOTHasA pCyb, ICPECKA3 TCKCTA

()IOHYCKaeTCH 3a4YUTBIBaAHHUC HI/ITaT); HaunoOoJiee BaXKHEIS IIOHATHS, 3AKOHBI U q)OpMYJ'H)I JUKTYIOTCA JJIA 3alTUCH.

. HarnsnHoe npencrasienne maTepuania (C UCIOJIb30BAaHUEM CXEM, YEPTEKEH, pUCYHKOB, UCII0JIb30BaHNE TIPE3EHTAIINN)
. Hcnonb30BaHne MpakTHYECKUX MUHU-UCCIIEOBAHUH (TI0Ka3 OMbITA)

. KavecTBeHHBIE OTBETHI HA BOIIPOCHI CYIIATENIEH MO TEME

. Yetko chopMynupoBaHbl BBIBOIbI

[pudan3ureabHbie TEMbl TBOPYECKUX MPOEKTOB, MPe3eHTAIUIA:
1. Kak u3meputh HeU3MEPUMOE.

2. ToYHOCTh U3MEPEHUH.

4. Ucropus xaneHaapsi.

5. OT mecoYHbIX YacOB JI0 ATOMHBIX.

8. Conneunas cucrema

9. CkopocCTh ABMKEHHS TPAHCHIOPTA B TOPO/IE

10. Dueprus Betpa

11. Kak ynepxatb paBHOBecHE

12. TTouemy nanaroT TENa



NudopmannoHHo — MeTOAHYECKOE 00ecrieyeHne

1. BaeypouHas 1esTebHOCTh IIKOJIBHUKOB. MeToAn4ecKkuii KOHCTpYKTOp: nocobue aist yuutens/ JI.B. ['puropses, I1.B. Crenanos. — M.:
[Ipocsemienue, 2011. — 223 c. -. (CtanzapTbl BTOPOTO MOKOJIEHUS).

2. BHeypouHas nesTenbHOCTb. [[puMepHBIil Ii1aH BHEYPOYHOH JIEATENILHOCTH B OCHOBHOH mIKoJie: mocooue st yaurens/. B.I1. Crenanos, /I.B.
I'puropres — M.: IIpocsemmenune, 2014. — 200 c. -. (CTaraapThl BTOPOTO MOKOJICHHS ).

3. Paboune nmporpammel. dusnka. 7-9 xinaccel: yaebHO-MeToquueckoe nocoodue/coct. E.H. Tuxonosa.- M.:/Ipoda, 2013.-398 c.

4. 3annmatensHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.

5. Xouy 0b1Th KynmuouasiM. Dnerranckuii 1.U. — M. : PUL] MK, 2002.

6. ®usnka yia yBrnedeHHbIX. Kubanpuenko A. 4., Kubanpuenko 1U.A.— Pocto v//]. : «®ennxcy, 2005.

7. Kak crath ydeHbIM. 3aHATHS 110 (pr3uKe IS crapirekiaccHukoB. A.B. Xyropckuit, JI.H. Xyropckuii, .C. Macnos. — M. : ['mo6yc, 2008.

8. ®ponTaNBbHEIC TabopaToOpHbIE 3aHATH 10 pu3uke B 7-11 kiaccax o0meoOpa3oBaTeIbHBIX yupexaeHui: Kaura qis yautens./mof pea. B.A.
Bbypoga, I'.I'. Hukugoposa. — M. : IIpocsemienue, 1996. 12

9. denepanbHBII TOCYIAPCTBEHHBIH 00pa30BaTENbHBINA CTAHIAPT [ DIEKTPOHHBIH pecypc]. — Pexxum mocryma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit Munucrepcta o6pazoBanus U Hayku Poccuiickoit Denepariun// opuIMaIbHbIN CalT. —
Pexxum noctyma: http://muno6puayku.pd/

10. Meroanueckas ciyxx6a. M3aarensctBo « BMHOM. Jlaboparopus 3HaHHi» [ DIEKTpOHHBIH pecypc]. — Pexum goctyma: http://metodist.lbz.ru/
11. Urposas mporpamMmMa Ha aucke «J/Ipakoina u 3aHuMareabHas Gusnkay [DnekTpoHHbii pecype]. — Pesxkum mocryma: http:// www.media 2000.ru//
12. Pa3BuBaromI#e 3JIEKTPOHHBIEC HIPhI Y MHUKH — H3y4daeM IUTaHETy» [ DIeKTpoHHbIH pecypc]. — Pexxum goctyma: http:// www.russobit-m.ru//
13. Astopckas mactepckas (http://metodist.lbz.ru).

14. AnroputMmsl pemienns 3aaad o ¢usuke: festivai.1september.ru/articles/310656 17. ®opmupoBaHre yMEHHH yUYaluXcs pemaTh GU3HUECKUE
3amaun: revolution. allbest. ru/physics/00008858 0. html
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