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IIporpaMmMa no BHEYPOYHO# AeATEJILHOCTH

«Pusnyeckasi Jjadoparopus»
(¢ ucrnonpzoBaHueM obopymoBanus «Touka pocTa»)
Cpok peanmu3anu: 3 rona

VYyurens: [Tnex H.H.



HopmaruBHas 0a3a
NPOrpaMmbI:

e 3akoH P® «O06 o6pazoBanuu B Poccuiickoit @enepanum» Ne 273-03 ot 29.12.2012;

o ®denepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBINA CTAaHAAPT OCHOBHOTO 00I1Iero oopazoBanus (IIprka3
MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit denepanuu ot 17 gexadpst 2010 r. Ne 1897, B penakinu nprkasza
MunucrepcTBa 00pazoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

e [IpumepHas ocHOBHas 0OpazoBaTeNIbHAas MPOrpaMMa OCHOBHOTO 0011ero 00pa3oBaHus, 0J00peHHast peeHueM
(benepanbHOro yaeOHO-METOIMUECKOro 00beTMHEeHNs 10 001eMy oOpa3oBanuio (mpotokod ot 8 ampens 2015 r. Ne
1/15);

e ®denepanbHblil NEPEUCHb YUEOHUKOB, PEKOMEH0BAaHHBIX (JIOMYIIEHHbIX) MUHHCTEPCTBOM 00pa3oBaHUsl U HAYKU
Poccuiickoit deneparuu Kk MCIOIB30BAHUIO B 00pa30BaTEILHOM MPOIIEcCe B 001Ie00pa3oBaTeIbHBIX OpraHU3aIusIX
MIpH peanu3alii UMEIOIUX roCyIapCTBEHHYIO aKKpeIUTAII0 00pa30BaTeNIbHBIX IPOrpaMM HauaibHOTO OOIIEro,
OCHOBHOTO 00I1I€T0, CpeIHEro 00IIero 00pa3oBaHus, yTBEPKIACHHBIN TpUKa30oM MuHUCTEpCTBa 00pa3oBaHUs U
Hayku P® ot 28 nexabps 2018 roma Ne 345 ¢ u3MeHEHUSIMU U IOTIOJTHEHUSIMHU.

e ®denepanbHbIi NEPEUCHb YUEOHUKOB, PEKOMEHOBAaHHBIX (JIOMYIIEHHbIX) MUHHCTEPCTBOM 00pa30oBaHUsl U HAYKU
Poccuiickoit deneparuu k MCIOIB30BaHUIO B 00pa3oBaTEILHOM MpOIlecce B 001e00pa3oBaTeIbHBIX OPraHU3aIHIX
MIpH peanu3alii UIMEIOIUX roCyIapCTBEHHYIO aKKpeIUTaIlMI0 00pa30BaTEIbHBIX TPOrpaMM HauyaIbHOTO OOIIIETO,
OCHOBHOTO 0O0I1I€T0, CpeTHET0 00IIero 00pa3oBaHus, YTBEPKIACHHBIN MTpUKa3oM MuHHCTEpCTBA 00pa3oBaHUs U
Hayku P® ot 31 mapta 2014 roga Ne 253 ¢ u3aMeHEHHUSIMU B JTOTTOJTHCHUSIMHU.

e [lepedeHs opraHu3aIiii, OCyIIECTBISIONINX BBHITYCK YU€OHBIX TTOCOOUH, KOTOPBIE IOTYCKAOTCS K
WCTIOJIb30BAHUIO TIPU PEATN3AINN HMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEeIbHBIX IPOTPAMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO 00IIIET0, CPEAHETO 00IIero 00pa3oBaHusl, YTBEPKICHHBIN MTprKa3oM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e (OcHoBHas oOpaszoBaTelibHas MporpaMma 0CHOBHOTO obmiero oopazoanus ' bOY OO Ne2 r.o. OtpanHblii;

e [IpumepHBIe MPOrpaMMbI BHEYPOUHO#t fnesiTenbHOCTH. HauanbsHoe 1 ocHOBHOE oOpa3oBanue / [B. A. I'opckuid,

A. A. Tumodees, 1. B. CmupnoB u ap.] ; mox pen. B. A. I'opckoro. — 4"e u3n. — M. : IIpocemenue, 2014 — 111 ¢. —
(CranmapTsl BTOPOTO TOKOJICHHUS ).

e [Iporpamma ocHOBHOro obuiero oopasosanus. @usuka. 7 - 9 knaccsl (aBropbl:A.B. Ileppikun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 kinaccel: padoune nporpammsl / coct. @50 E.H. Tuxonosa - 5-¢ u3z., nepepad.-M.: lpoda,
2015. — 400c.,

JlaTta yrBep:KieHus 1.09.2023
YpoBeHb bazoBblit
peanu3anmu:

Cpok peanuzanuu:

01.09.2023-30.05.2025




MecTO IMCUMILIUHBI B Y4e0HOM IJIaHe

Mpeamer KosimuecTBO 4acoB B He/e10
IIpeamerHas
o0JacThb
Kanace 5 kiace 6 kaace 7 kaace 8 kumace 9 kaace
Obs13atenpHas yacTh ((henepaibHbBI KOMITOHEHT)
EcrecTBeHHO-Hay4HbIE 0 0 1 1 1
duzuka

HpPEIMEThI

KOMITOHEHT 00Pa30BaTENbHOTO YUPEKICHU)

Yactb, hopMupyeMas ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH (PEriOHAIbHBIA KOMIIOHEHT U

0 0 0 0 0
Hroro: 0 0 0 0 0
AIIMMHHCTPAaTHBHBIX KOHTPOJIBHBIX padoT: 0 0 0 0 0
KonTposHbIX paboT: 0 0 0 0 0
JlabopaTopHBIX padoT: 0 0 0 0 0
[pakTnyeckux paboT: 0 0 27 11 12

|. ILltaHupyemMble pe3yJIbTATHI OCBOEHHUSI KYpca BHEYPOUHOIi 1eATETbHOCTH MO (PU3UKe
[Tporpamma 1mo3BossieT JOOMBAThCS CACAYIOIINX PE3YIbTATOB OCBOCHUS Kypca BHEYPOUHOH eATebHOCTH
Ha3zpanue OcHoBHaf rpynmna y4amuxcsi Hern ¢ OB3
npeaMera (BKJIIOYasl HHTETPUPOBAHHBIX)
Kypca

Breypoun [MpeameTHbIE MetanpeaMeTHbIe JInuHoCTHBIE IIpexmeTHBIC MertanpeaMeTHbIe JInuHoCcTHBIE
ast
ACATCIRHO | - yMmeTh MOTB30BATHCS P. —ymertp pabotath 0 | -pa3BuBaTh - IMETh P. —ymers paborats | -pa3BuBaTH
cTh METO/JAMHU HAy4YHOT'O MPEJI0KEHHBIM I03HABATEJIbHBIE MPEACTABIIEHUE O | IO MPEIIOKEHHBIM | IMO3HABATEIbHBIE




«Du3uka
B 3ajJa4yax
"
IKCIEPUM
eHTax»

HCCIIEIOBAHUS ABJICHUI
MIPUPO/IBI;

- MPOBOJUTH
HaOJIIOIEHN,
IJITAHUPOBATh U
BBITIOJTHSATH
9KCIIEPUMEHTHI;
-00pabaThIBaTh
pe3yJAbTaThl U3MEPEHUI;
- IPEJICTaBISATh
pe3yJbTaThl U3MEPEHUH C
MMOMOIILIO TaOJIMIL,
rpaduxoB u popmyi;

- 00HapyKUBaTh
3aBUCHMOCTH MEXITY
bu3mIecKuMU
BEJTMYMHAMU;
-00BSCHATH MOJTy4YeHHbBIE
pe3ynbTaThl U JeNaTh
BBIBOJIbI;

-OLIEHUBATh TPaHUIIbI
MOrPEITHOCTEN
pE3yJIbTaTOB U3MEPEHUI;
- YMETb NPUMEHSATH
TEOPETUYECKUE 3HAHUS
1o Gu3uKe Ha MPAKTUKE;
-pematb Gpu3n4ecKue
3a/lauM Ha IPUMEHEHNE
MOJIy4YEHHBIX 3HAHUH;

- BBIBOJIUTH U3
AKCIIEPUMEHTAIIbHBIX
(haKkTOB M TEOPETUIECKHUX
Mozenel ¢puzndeckue
3aKOHBI;

- YMETb JIOKJIaJIbIBATh O
pe3ynbTaTax CBOETo

WHCTPYKIUSM; YMEHUE
M3Jlarath MBICIIH B
YETKOM JIOTMYECKOMN
MOCIICZIOBATEIIHLHOCTH;
aQHATM3UPOBATH
coOCTBEHHYIO paboTYy:
COOTHOCHTb IIJIaH U
COBEPIIICHHBIC
OTIepaIiy, BBIJICIIATh
JTarbl U OLICHUBATh
Mepy OCBOCHHUS
Ka)KJI0TO, HAXOIUTh
OIITNOKH,
YCTaHABJIUBAThH UX
TIPUYHHEI.

1. — opuenTHpoBaTHCS
B CBOEI cucTemMe
3HaHUM: OTJINYATh
HOBOE OT yXKe
W3BECTHOTO;
nepepadaThIBaTh
MOJIy4YEHHYIO
uH(bOpMaIIIO, JeNaTh
BBIBOJIbI B pe3yJIbTaTe
COBMECTHOM pabOThI
BCEro KJlacca; yMeTb
aHAIM3UPOBATH
SIBJICHUS

K. — ymers paborats B
nape v KOJUIEKTHBE;
3P PEeKTUBHO
pacnpenensiTh
00s13aHHOCTH

HUHTEPECHI,
I/IHTGJIJIGKTyaJIBHLIe 158
TBOPUYECKUE
COCOOHOCTH
yUaIXxcs,

- MOTUBHUPOBATH CBOU
JICHCTBHSI; BBIPAXKaTh
TOTOBHOCTH B JII00OH
CUTYAIIH TIOCTYITUTh
B COOTBETCTBUU C
npaBujIaMu
MTOBEJICHUS;

- BOCTIPUHUMATh PEYb
YAUTETIS
(OTHOKITACCHUKOB),
HEMOCPEACTBEHHO HE
00paleHHYIO K
yuaniemycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO0
NEeSITeIIbHOCTh: CBOU
JOCTH)KCHUS,
CaMOCTOSITEIIBHOCTb,
UHUIIUATHUBY,
OTBETCTBEHHOCTb,
NPUYUHBI HeyIa4

IpupoIe
BaKHEHIINX
buznuecKux
SIBJICHU I
OKPYXKAaIOIIETro
MUpa U TIOHUMATh
CMBICI
bu3nIecKuX
3aKOHOB;

- IEMOHCTPHPYIOT
YMCHHE
paboTtath
Pa3HBIMH
HUCTOYHUKAMU
uH(pOopMaLnK;
-yMeTh
MPUMEHSITh
TEOpEeTHYECKHE
3HAHUS T10
¢busuke Ha
MPAKTHKE;

- YMETh
UCII0JIb30BATh
MOJIy4YeHHbIE
3HAHUA B
IIOBCEIHEBHOMI
YKU3HHU (IKOJIOTHS,
OBIT, OXpaHa
OKpYy»Karoleu
Cpenbl)

- IPOBOJTUTH
HaOIIOACHUS
buznueckux
SIBIICHUI;
-U3MEPSIThH
duznueckue

UHCTPYKITUSM;
YMEHUE U3JIaraTh
CBOU MBICITH B
JIOTUYECKOU
MOCJIEIOBATEIILHOCT
o

II. — ymenue
OTJINYaTh HOBOE OT
y>K€ U3BECTHOTO;
nepepadaThIBaTh
MOJTYYCHHYIO
uH(pOopMaLHIo,
JICJIaTh BBIBOJIBI B
pe3ynbTare
COBMECTHOM
paboTHI BCETO
KJ1acca; yMeTh
HaOJIFOIATh U
OTIHMCHIBATh
SIBJICHUS

K. — ymern
paboTaTh B mape u
KOJIJIEKTUBE;

MUHTEPECHI;

- MOTUBUPOBATH
CBOM JICHCTBUS,

- BOCIpMHUMAThb
pPCYb YUUTCIIA
(OJTHOKJIACCHUKOB),
HETIOCPEJICTBEHHO
He 00paIeHHYIo K
yyameMmycs;

-OILICHUBATh
COOCTBEHHYIO

yueOHYI0
NeSITeITHHOCTh




UCCIIEI0BAHUS;
- y4aCTBOBATh B
TMCKYCCUU, KPaTKo U
TOYHO OTBEYaTh HA
BOIIPOCHI;

-HCII0JIb30BaTh
CIPaBOYHYIO JIUTEPATYPY
U Apyrue UCTOYHUKHU
nH(pOopMaInH.

BCJINYHHBI

B npouecce BHEYpOUHOI AeATEIBHOCTH B LIKOJIE PEMIAIOTCH CJeAYIIIHe KOPPEKIMOHHO-PAa3BUBAIOLINE 32124 HU:
1. Pa3zBuTHe u KOppEKIUsS BHUMAHUS
2. DopMUpOBaHUE YHUBEPCATBHBIX YUEOHBIX

YMEHHUI
3.Pa3Butue peuun

ConeprxkaHue BHeypouHOil AeATETLHOCTH 10 (pusuke «PH3HKA B 3271a4aX H IKCIEPUMEHTAX»

CTPOCHHUH BEIIECTBA

7 kaacc
Ne Ha3Banue pa3nesa (Tembl) Conep:xanue y4yeOHOr 0 nmpeamera, Kypca
1. | IlepBoHauaIbHBIE CBEEHUS O Lena nenenust uamepureabHoro npudopa. Onpeaenenue HeHbl AeIeHUs U3MEPUTETLHOTO HUIHHIIPA.

Onpez[eneHHe TCOMETPHUUCCKUX pasMEPOB TCJIa. Hsrorosienne HU3MCPUTEIIBHOTO MUJIIMHIPA. HBMepeHI/Ie
TCMIICPATYPBI TCJIA. I/I3MepeHHe pasMCpPoOB MaAJIbIX TCJI. I/I3MepeHHe TOJINIUHEBI JIUCTA 6YM3.FI/I.




2. | BaumoneiicTBue Tel W3mepeHne cKopocTH IBWKEHUS Tena. M3mepenue Maccsl Tena HenpaBuiibHOH popmel. M3mepenne
IJIOTHOCTH TBepAoro Tena. Mzmepenne oobema myctotsl. MccnenoBanrue 3aBUCUMOCTH CUJIBI TSDKECTU
oT Macchl Tena. OrnpeneneHre Maccel U Beca Bo3ayxa. Clio)keHHe CUIl, HallpaBJIEHHBIX 110 OJTHOM
npsimoid. Mi3Mepenue xecTkocTu npykuHbl. M3mepenue ko3 uiienta Cuiibl TPEHUS CKOJIbKEHMUSL.
Pemenune HecTaHAapTHBIX 33134

3. | AaBuenue. /laBjieHue ;KkuaKkocTeid n HccnenoBanue 3aBUCMMOCTH JaBJICHUS OT IJIOUIAIM ToBepxXHOCTU. OnpesienieHue 1aBieHus

9308 TBEPJOIO Tesa. Belunciaenue cuibl, ¢ KOTOpoil atMocdepa JaBUT Ha MOBEPXHOCTh cTojia. OnpeneneHue
Macchl Tena, IMIaBaIero B Boje. Onpesenenne mioTHOCTA TBeporo Tena. Onpeenenue oobema
KycKa JpJia. MI3yuenue ycnoBus niuaBaHus Teil. Pelenne HecTaHAApTHBIX 3a7a4
4. | PaGoTa u MOIIHOCTD. Brraucienue paboTsl 1 MOIITHOCTH, Pa3BUBAEMOM YUEHHKOM IpH NoapeMe ¢ 1 Ha 3 aTax.
Onpenenenre BeIMTpbilIa B cuiie. HaxoxaeHue nienTpa tsykectu miaockoi ¢purypsl. Beruucnenne KI1/Q
Ineprus HAaKJIOHHOM IUIOCKOCTH. M3MepeHne KuHeTH4ecKou dHeprun. M3smepeHne NoTeHIHaIbHON SHEPTUH.
Pemenne HecrangapTHHIX 3a7a4.
8Knacc
Ne Ha3zBanue pa3aena (Tembl) Conep:xanue y4eOHOr o nmpeamera, Kypca
1. | ®usnyeckuii MeTOq H3yUEeHHSA Omnpenenenue 1eHbI AeeHUs TPUOOPOB, CHATHE NMOoKa3aHuil. OnpeaeneHre NorpenHocTen
NMPUPOJBLI: TEOPETHYECKHU A 1 W3MEpEHUH.
IKCIMEPUMEHTAIbLHbIH
2. | TennoBble ABJI€HUS U METOAbI UX Omnpenenenne yUIMHEHH Tejla B IIPOLIECCE U3MEHEHUs TeMneparypsl. Penienue 3anad Ha
O — OTIpEJEIIEHNE KOJINYECTBA TEIUIOTHI. I [puMeHenne TeninoBoro paciuupeus 1is perucTpauuu
TeMueparypsl. MccaenoBanue npoeccoB IUIABJICHUS U OTBepAeBaHus. M3ydeHue ycTpoiicTBa
TeII0BbIX JBUraresied. [Ipubopsl A u3MepeHHst BIaKHOCTH BO31yXa.
3. | DnekTpuyeckue siBJeHUS U METOAbI Omnpenenenne yaenbHOro CONPOTUBIICHUS IPOBOAHUKA. 3akoH OMa JuId yyacTKa uenu. Pemenue
e — 3az1ad. MCCJ‘IGIEOBZiHI/IG Y UCIIOJIB30BAHHUE CBOMCTB IIEKTPUUYECKUX KOHJEHCATOPOB. Pacyer
notpebiseMoii anexrposnepruu. Pacuer KI1J] anekrpudeckux ycrpoiicTB. Perenune 3a1au Ha 3aK0OH
Jxoyns -JIeHna.

4. | DieKkTpoMarHuTHbBIE SIBJICHHS [Tony4yenue u pukcupoBaHHOE U300paKEHUE MarHUTHBIX NoJiel. M3ydeHne cBOHCTB
JIEKTpoMaruura. M3ydenne Moaenu aiaeKTpoaBurarens. Penienre kauecTBEHHbIX 3a/1a4.

5. | Onruka N3yuenue 3akoHOB oTpakeHusi. HabmogeHne oTpaxeHnus U npeaoMieHus ceera. M3o0paxenus B

JIMH3aXx. OHpe,[[eJ'ICHI/Ie '’ IaBHOI'O (bOKYCHOFO pacCTodHuA U ONTHUYECKON CHUJIbI JIUH3HI. Ha6J'II-OI[eHI/Ie
I/IHTep(I)CpeHI_[I/II/I cBera. Pemienue 3aga4 Ha MMpCJIOMJICHUEC CBCTA. Ha6J'IIOIICHI/IC IMMOJIHOT'O OTPaKCHUA
CBCTa.




9kJace

Ne HasBanmue pasgesa (Tembl) Coaep:kanue yueOHOr0 npeamera, Kypca

1. | Marnerusm Kowmmnac. [Ipunnun pa6otel Maraur. MarauTsl 0J0COBbIE, TyroBble. MarauTHast pyaa. MaruutHoe
noJie 3emin. M3rotoBnenue Maraura. Penienre kaueCTBEHHbBIX 3a/1a4.

2. | DaekrTpocraTHka DIEeKTpUYECTBO Ha pacdyeckax. OCTOPOKHO CTATHUYECKOE AJIEKTPUUECTBO. DIIEKTPUUECTBO B
UTpYyLIKaX. DIEKTPUUYECTBO B OBITY. YCTpoiicTBO OaTapeliku. Pemenne HecTaHIapTHBIX 3a/1a4.

3. | CBer Ucrounuku cBera Ycrpoiicto 1inaza. CosnHeunsie 3aitunku. Teds. 3armenue. [[BeTa koMmakT aucka.
MpeubHbIi cniektp. Pagyra B npupose. Jlynnsie u Conneunsie 3atmenus. Kak cnomars myu? Kax
3aK€4b OTOHb? PeleHrne HeCTaHIapTHBIX 3a/1ay.

MeTtoabl 00yueHusi 1 POPMbI OPraHU3ANMHU A€ATETLHOCTH 00yUAIOIIUXCS
Peanuzanus nporpaMMbl BHEYpOUHOM JesaTenbHOCTH «Du3MKa B 3a/1a4ax U HKCIEPUMEHTaX» MpeanojaraeT UHIAUBUAYAIbHYIO U TPYIIOBYIO

paboTy oOy4daromuxcs, MIaHUPOBAHUE U MPOBEJICHUE HCCIEA0BATEIHCKOTO SKCIIEPUMEHTA, CAMOCTOSITENIbHBIN COOp TaHHBIX AJIS PEeIIeHUs
MPaKTUYECKUX 3aJa4, aHAJIU3 U OIICHKY MOJIyYEHHBIX pe3yabTaTOB, U3rOTOBIEHHE TOcoOuit u Moaeneil. [Iporpamma npenycMaTpuBaeT He TOJIBKO
oOyuarolye 1 pa3BUBAIOIINE LEH, e¢ pealn3alus criocoOCTBYEeT BOCIIUTAHUIO TBOPUECKON JTMUYHOCTU C aKTUBHOM KU3HEHHOU no3uiueil. Beicoknx
PE3yJbTaTOB MOTYT JOCTUYb B JAHHOM CJIy4ae HE TOJIbKO YUYEHUKHU C XOPOIIeH MIKOJIBbHOM YCIIeBaeMOCThIO, HO M BCE LIE€JICYCTPEMIICHHbBIC aKTUBHBIC

pebsdra, yxke caenaBiire cBoi mpodecCHOHaIbHBINA BEIOOD.

O6yquHe OCYIICCTBIIACTCA IIPU ITOAICPIKKE I_IeHTpa 06p330BaHI/Iﬂ eCTeCTBeHHO'Hay‘lHOﬁ HaIIpaBJICHHOCTHU «Touka pocTa», KOTOpBIﬁ
CO3JaH UIsd pa3BUTUA Y 06yqa}01u1/1xca eCTeCTBeHHO'Hay‘IHOﬁ, MaTCMaTquCKOﬁ, HH(i)OpMaHHOHHOﬁ I'PaMOTHOCTH, (I)OpMI/IpOBaHI/IH KPpUTHYCCKOI'O U
KpCaTUBHOT'O MBIIIJICHUS, COBCPIICHCTBOBAHN A HABBIKOB CCTCCTBCHHO'Hay‘IHOﬁ HAITPaBJICHHOCTH, a TAKKC IJIsd HpaKTquCKOﬁ OTpa6OTKI/I yqe6H0ro

MaTepuaia 1no yueoHomy npeamery «duznkay.

TemaTuueckoe manuposanue (1 200 odoyuenus)



RJaccC

Haumen Conepxanue Koanuect ®opma Hcnoan3oBanue Jara
oBaHHe BO 3aHATHA obopynoBanns «Touka
pasiena 4yacos pocTay
1 BBonHoe 3anaTue. IHCTpYKTa 110 TEXHUKE OE30TIAaCHOCTH. 1 Oecena O3HaKkoMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudposoit maboparopueit
"Touka pocra"
(nemoHcCTpanus
TEXHOJIOTUHU U3MEPEHUS)
. [lepBoHava/IbHbIE CBe/IEHUS 0 CTPOCHHHU BellecTBa A
2 OxcnepumeHTanbHas padora Ne 1 «Onpeaenenne 1eHbl AeIeHUs 1 skcepuMeHT | JInHelka, JeHTa MepHasl,
Pa3IUYHBIX TPHOOPOBY. W3MEPHUTEITBHBIN [IHTUH]IP,
Ha 6a3e LlenTtpa "Touka Pocra" TEPMOMETP, JTATUHK
TeMITepaTypbl
3 OxcnepuMeHTanbHas padorta Ne 2 «OnpeneneHrue TeoMeTPUISCKUX 1 skcriepuMeHT | HaGop reomerpudeckux
pa3MepoB Tem». Te
Ha 6a3e Llentpa "Touka Pocra"
4 [Ipaktuueckas padota Ne 1 «M3roToBneHne H3MEPUTEILHOTO 1 MpaKTHYECKast
HUIMHAPAY pabota
5 OkcnepumeHTanbHas padboTa Ne 3 «M3mepenue TeMiiepatypbl Tem» 1 AKCIEPUMEHT
6 OkcnepuMeHTasibHas padoTa Ne 4 «3mepeHue pazMepoB MajbIx 1 AKCIEPUMEHT
TEI.
7 OkcniepuMeHTanbHas paboTa Ne 5 «M3mMepeHune TONIIUHBL JTUCTa 1 HKCHEPUMEHT
Oymarm»
T'nasa |l. B3aumoaeiicrBue Tei 124
8 DkcniepuMeHTanbHas padboTa Ne 6 «M3mepeHue cKOpoCcTH JBUKEHUS 1 AKCIEPUMEHT
TE.
9 Pemenue 3ana4 Ha Temy «CKOPOCTh paBHOMEPHOTO JABHXKECHUS 1 pelieHue
3a1a4
10 OkcnepuMeHTanbHast padbota Ne7 «M3mepenue maccehl 1 karu 1 AKCIEPUMEHT 5JIGKTPOHHBIE BECHI

BO/JIBI».
Ha 6a3e I{enTpa "Touka PocTa"




11 OkcnepuMeHTanbHast padota Ne 8 «3MepeHne mioTHOCTH KycKa sKcriepuMeHT | JIunelika, 1eHTa MepHas,
caxapa» M3MEPUTEITBHBIA WINH/D,
Ha 6a3e LlenTpa "Touka PocTa" AIIEKTPOHHBIC BECHI
12 OkcnepumeHTaibHas padora Ne 9 «M3mepenue nioTHoCTH sKcriepuMeHT | JIunelika, 1eHTa MepHas,
XO35IICTBEHHOT'O MBLIaY. W3MEPUTENIbHBIN IUIUHIID,
Ha 6a3e LlenTpa "Touka Pocra" ANIEKTPOHHBIC BECHI
13 Pemrenue 3amau Ha Temy «I11OTHOCTB BewiecTBay. pelieHue
3a1a4
14 OkcnepuMmenTanbHas padota Ne 10 «MccnenoBanue 3aBUCUMOCTH DKCIIEPUMEHT
CHJIBI TSDKECTH OT MacChl TEJa.
15 OxcnepumeHTanbHas padota Ne 11 «Onpenenenne Macchl U Beca AKCHEPUMEHT
BO3JlyXa B KOMHATe»
16 DkcniepuMeHTalIbHAs padota Ne 12 «CrioxkeHue crit, HalpaBlIeHHBIX skcriepuMenT | Lltatus, peryar, nuHeiika,
110 OJHOM MPSIMOI». JIBa OJJMHAKOBBIX IPy3a, BA
Ha 6a3e IlenTpa "Touka PocTa" 6“‘”‘%: HUTB HEpaCTHKUMad,
JIMHEUKA U3MECPUTECIIbHA,
JIMHAMOMETD
17 OxcnepumeHTanbHas padota Ne 13 «3mepenune )KeCTKOCTH skcniepuMeHT | IlTaTuB ¢ kpenesxom, Habop
MIPY>XKUHBD) MPYXHH, HA00p TPYy30B,
Ha 6a3e Ilentpa "Touka Pocra" JIMHEHKA, TTHAMOMETP
18 OkcnepuMeHTanbHas pabota Ne 14 «M3mepenne kordduimenta sKkcriepuMeHT | JlepeBsiHHBIN OpYCOK,
CHJIBI TPEHUS CKOJIBKEHUS. HabOp rpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocra" yecKast CKaMbs,
JMHAMOMETP
19 Pemenue 3anay Ha Temy «Cuiia TpeHUSD». pelieHue
3a1a4
I11. JaBaenue. /laBieHue :KAAKOCTel U ra3oB
20 OkcnepuMeHTanbHast padora Ne 15 «MccnenoBanue 3aBUCUMOCTH AKCIEPUMEHT
JABJICHHA OT ILIOIIAAH TOBEPXHOCTU»
21 OkcnepuMeHTanbHast padora Ne 16 «Omnpenenenue qaBieHus DKCIIEPUMEHT
LWIMHAPUYECKOro Tena». Kak Ml Buaum?
22 OkcnepuMeHTanbHast padota Ne 17 «Beruucnenue CHitbl, ¢ KOTOpOi AKCIEPUMEHT

aTMocdepa 1aBUT Ha MIOBEPXHOCTH cTojay. [louemy mup
Pa3HOLIBETHBIMN.




23 OkcniepuMmeHTalbHAs paboTa Ne 18 «OmnpeneneHue macchl Tena, OKCIIEPUMEHT
IJIABAIOIIIETO B BOJIEY.
24 OkcnepuMenTanbHast padora Ne 19 «Onpenenenue mioTHOCTH sKcrepuMeHT | JIunelika, 1eHTa MepHas,
TBEPJIOTO TEJIAY. WU3MEPUTENIbHBIN ITUIHUHJIP,
Ha 6a3e LlenTpa "Touka PocTa" ANIEKTPOHHBIC BECHI
25 Pemienne kauecTBeHHBIX 3a/1a4 Ha TeMy «llmaBanue Temy. perieHue
3a1a4
OkcnepuMenTanbHas padora Ne 20 «M3ydenue ycaoBuil miaBaHus aKcriepuMeHT | JuHamomerp, mraTus
26 TE. YHUBEPCAJIbHBIN, MEPHBIN
Ha 6a3e IlenTpa "Touka Pocta" HUIAHIDP
(MeH3ypka), Tpy3
UWIMHAPUYECKAN U3
CIICIIUAJIBHOT'O IIJIaCTHKA,
HUTB, ITOBApC€HHAA COJIb,
TajJIo4Ka JJisd nepeEMENIn-
BaHUA
IV. Pa6oTa u MOIIIHOCTH. DHEPTUsA
27 OxcnepumeHTanbHas padorta Ne 21 «Berancinenue padboThI, AKCIIEPUMEHT
COBEPIIICHHON IIKOJILHUKOM TIpH ToxbeMe ¢ 1 Ha 3 aTax»
28 DkcnepuMeHTanbHas padora Ne 22 «BprayucieHne MOITHOCTH AKCIEPUMEHT
pa3BUBaeMOi IIKOJILHUKOM IpHU Noabeme ¢ 1 Ha 3 atax»
29 DxcnepuMeHTanbHas padota Ne 23 «OnpeneneHue BEIMTPHIIIA B skciepuMeHT | IloaBmkHbIA 1
cuiie, KOTOPBIN JaeT MOJABWKHBIN U HEMOIBMKHBIN OJIOK. HETIOIBUKHBIA OJ10KH, HAOOP
Ha 6a3e Llentpa "Touka Pocra" I'Py30B, HUTh, ANHAMOMETD,
IITAaTHB, TNHEHKA
30 Pemenue 3anay Ha Temy «PaGota. MOLIHOCTBY. pelieHue
3a1a4
31 OkcnepuMeHTanbHas padora Ne 24 «Bsruncnenue KII/I nakionHoi skcniepuMeHT | IlTaTms, Mexanudeckas
IUIOCKOCTH». CKaMbsi, GPYCOK C KPIOUKOM,
Ha 6a3e I{enTpa "Touka PocTa" nuHeiiKa, Habop rpysos,
JAUHAMOMCTP
32 DkcniepuMeHTanbHas paboTa Ne 25 «M3mepeHne KHHETHIeCKOH AKCIIEPUMEHT
SHEPTUU TEJay
33 Pemienue 3anau Ha Temy «KuHeTnueckas sHEPTHs». perieHue

3aga4




34 HTOroBbiii KOHTPOJIb 3HAHUIA. 1 JUJaKTUYECKO
€ 3aJ1aHne
34
Hmozo
TemaTuueckoe nnaHupoBaHue (2 200 obyyeHus)
8kJiacce
Haumen Conep:xanue Koanuect ®opma Hcnoan3zoBanue Jara
OBaHUE BO 3aHSATHSI o0opynoBanus «Touka
pasaeJa 4yacos pocTay
|. ®u3nyeckuii MeTox M3YyUYEeHUSsI PUPO/IbI: TEOPETHUYECKHUI U 3y
IKCIMEPUMEHTAIbLHBII
1 Brognoe 3anstre. MHCTpyKTaX MO TEXHUKE O€30TIaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e LlenTpa "Touka PocTa" nudposoii 1aboparopueit
P
"Touka pocrta"
2 DOkcnepuMmeHTanbHas padota Ne 1 «Onpenenenue 1eHbl AeTCHUS 1 sKcnepuMeHT | JIuHeiika, jieHTa MepHasi,
pUOOPOB, CHATHE MMOKA3aHUID» M3MEPUTEIBHBIN [HITHHIIP,
Ha 6a3e IlenTpa "Touka PocTa" TCPMOMETP, TaTYNK
TEeMIIepaTypbl
3 Ornpeznenenre NOrpelHoCTel u3mMepeHus. Perenne kauecTBEHHbIX 1 penieHue
3a/1ay. 3a1a4
I'naBa Il. TenJioBble siBJIEHUSI U MEeTOJbI MX HCCJIETOBAHUSA 8u
4 Ornpenenenre yAJIMHEHHs Tella B IPOLIECCE U3MEHEHUS 1 OTIBIT - JlaboparopHsrit
TEeMIIepaTypbl UCCIIEIOBAaHNE | TEPMOMETP, NaTUUK
Ha Gasze Ilentpa "Touka Pocra" TEMIIEPATyPhI
5 Pemrenue 3a1au Ha onpeeneHne KoJIn4ecTBa TEIIOThI. 1 perieHue
3a1a4y
6 [IpuMeHeHue TEeTI0BOTO pacliupeHus Uil perucTpaluu 1 MPE3CHTALIMS




TEeMIEpaTypbl. AHAIH3 U 0000IIeHNE BO3MOKHBIX BAPHAHTOB
KOHCTPYKIUH.

7 DkcniepuMeHTaNbHAs padota Ne 2 «MccnenoBanue mpoieccon 9KCTiepUMEHT | JlaTumk TemMneparypsl,
IJIABJICHUS M OTBCPACBAHU. KaJIOpUMETP, COCYI C
Ha 6a3e LlenTpa "Touka Pocra" TAOMIKMM JIHTIOM, COCY]L C
BOJIOU, BJICKTPOHHLBIC BECHI.
8 IIpaktuyeckas pabora Ne 1 «M3ydeHue cTpoeHMs KPUCTAILIOB, UX IIpaKTUYeCcKast
BBIPAILUBAHUE. pabota
9 N3ydenue ycTpoicTBa TEIUIOBBIX ABUTATEIIECH. JIEKLIUS
10 [Tpubops! Asst n3MEpeHust BIAXKHOCTH. DKCIIEpUMEHTalbHas paboTa SKCTIEpUMEHT | JlaTuuk TemmepaTypsl,
Ne 3 «Ornpenenenue BIaKHOCTH BO3yXa B KAOMHETAX IIKOJIBD» TEPMOMETP, MapJis, COCY[ C
Ha 6a3e Ilentpa "Touka Pocra" BOJIOM
11 Pemenune kauecTBeHHBIX 3a1a4 Ha onpeaenenue KIIJ[ remiooro pelieHue
nsBurareis. https://uchitel.pro/3agaun-Ha-Kna-Tema0BbIX- 3a1a4
BUTATEIIEH/
I11. DaekTpuyeckne siBJIEHUSI 1 METObI X HCCJIET0BAHUSA
12 [Ipaktrueckas pabota Ne 2 «OnpeaeneHue yaeabHOTO npakTudeckas | JaTunk HanpsKeHus,
COIIPOTHUBIICHUS PA3INYHEIX IPOBOJIHUKOB). pabota BOJIIBTMETD JABYXIIPENCIbHBIN,
Ha 6a3e Llentpa "Touka Pocra" HCTOYHHUK INTAHH,
KOMILIEKT ITPOBOJOB,
PE3HUCTOPBI, KITF0Y
13 3akon Oma ji1s yyacTtka 1enu. Pemenue 3amay. pelieHue
3a1a4
14 HccnenoBanue v HCHOIB30BaHUE CBOMCTB AJIEKTPHUUECKUX HaOI0ICHHE
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTH COITPOTUBIICHUS IPOBOJHUKOB OT pelieHue
TEMIEPATYPHI. 3a1a4
16 [Ipaktrueckas padota Ne 3 «PacueT norpebisiemoit npakTrdeckas | JaTduk ToKa, JaTuMK
ANEKTPOIHEPTHH COOCTBEHHOTO JI0MaY. pabota HAIPAXKCHUA, aMIICPMETP
Ha 6a3e I{enTpa "Touka PocTa" ABYXIPE/CIBHbBIN, BOIBTMETP
,Z[Byxr[pe,[[eﬂbHLIﬁ, JJaMITIO4YKa,
HCTOYHUK IMTUTAaHUA,
KOMIUICKT IIPOBOAOB, KJIIFOY
17 Pacuer KIIJ] anexTpuuecknx ycTponcTB. pelieHue

3aga4



https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/
https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/

18 Pemrenue 3amau Ha 3akon Jlxoyns - Jlenna. 1 perieHue
3ama4
19 Pemrenne kauecTBEHHBIX 3a/a4. 1 JIeoBast urpa
IV. DiekTpoMarHuTHbIE SIBJIEHUS Sy
oJTy4eHue 1 (PUKCHPOBAHHOE N300paKEHNE MAarHUTHBIX TTOJIEH. npaktudeckas | Jdemoncrpanus
20 [Tonyu 0 1
Ha 6a3e Llentpa "Touka Pocra" paborta «H3mMepeHre MArHUTHOI'O
IMOJIsA BOKPYI ITPOBOJAHMUKA C
TOKOM»: JaTYUK MAarHuTHOr O
IOJIs, JiBa
mTaTuBa, KOMIIJICKT
IMPpOBOAOB, NCTOYHUK TOKaA,
KIIFO4
21 N3ydeHne cBONCTB 3J€KTPOMarHura. 1 HaOJI0ICHHE
22 N3ydyenue Mmoenu 37€KTpOABUTaTES. 1 JIEKIUS, JIEM.
OKCTIEPUMEHT
23 DKCKypcHs. 1 Oecena
24 Pemrenne kauecTBEHHBIX 3a/1a4. 1 perieHue
3a1a4
V. Onruka 10
25 N3ydeHne 3aKOHOB OTpaXkEeHUSI. 1 JICKIUS, JIEM.
AKCIEPUMEHT
26 DOkcnepuMmeHTanbHas padora Ne 4 «HabmroneHue oTpaxeHus u 1 sKcriepuMeHT | OcBeTuTtens ¢ HCTOYHUKOM
IPEJIOMIIEHHUS CBETAY. cBera Ha 3,5 B, HCTOYHHK
Ha 6a3e IlenTpa "Touka PocTa" ITUTAHUA, KOMILICKT
MIPOBOJIOB, IIeNeBas Auadpar-
Ma, MOJYUUIUHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTE C
KpPYTOBBIM TPAHCIIOPTUPOM
27 OkcnepuMeHTanbHast padota Ne 5 «300paskeHus B TMH3aX». 1 9KCTIepUMEHT | OcBeTuTenb ¢ HCTOUHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncToyHHK
MTUTaHUS], KOMILIEKT
MPOBOJIOB, IIeNeBas Auadpar-
Ma, 3KpaH CTaJbHOMH,
HaIpaBIISIoNIas ¢
W3MEPUTENBHON LIKAIOM,
coOuparoIue JTUH3HI,




paccerBarollas JIMH3a, Claig
«Mogenb npeameray B
pentepe
28 OkcniepuMeHTaNbHAs paboTa Ne 6 «OnpeerieHre TIaBHOTO 1 AKCIIEPUMEHT
(hOKYCHOTO PACcCTOSTHUS M ONITUYECKOM CHITBI JIMH3BI».
29 OkcnepumeHTaibHas padota Ne 7 «Habmroienue nuureppepeHunu u 1 DKCIIEPUMEHT
T(paKIuy CBETay.
30 Pemrenue 3a1a4 Ha MpeOMIICHHE CBETA. 1 pemieHne
3aa4
31 OkcniepuMeHTaIbHAs padboTa Ne 8 «HaburoieHue moaHoro 1 OKCIIEPUMEHT
OTPaXCHHSI CBETAY.
32 Pemrenne kauecTBEHHBIX 3a71a4 Ha OTPA)KEHUE CBETA. 1 perieHue
3aa4
33 3amuTa mpoekToB. [IpoeKTEI. UCCIICIOBAHUS
34 HTOroBblii KOHTPOJIbL 3HAHM. 1 IUAAKTHYECKO
¢ 3aJ1aHHe
34
Hmozo
Tematuueckoe nnaHuposaHue (3 200 obyyeHus)
OkJace
Haumen Conep:xanue Koanuect ®dopma HUcnoan3zoBanue JlaTa
OBaHHeE BO 3aHATHsI o0opynoBanns «Touka
pa3jiena 4acoB pocTay
1 BBonnoe 3anste. MTHCTpyKTax 10 TeXHHUKE Oe30macHOCTH. 1 1 Oecena
. MarmeTusm 9y
OkcnepumenTanbHas pabora Ne 1 «Komnac. [Tpunmum paboTs». 1 AKCIEPUMEHT
[IpakTudeckas pabota Ne 2 «OprueHTUPOBaHUE C TOMOIIBIO 1 MpaKTHYeCcKast

KoMI1acay.

pabora




4 Marnurtsl. [leiicTBue MaruuToB. Pernienue 3agau HaO0JII0/ICHHE,
pelieHue
3ama4
DxcnepuMmeHTanbHas padora Ne 3 «3aHUMAaTENbHBIC OIBITHI C AKCHEPUMEHT
5 MarHuTaMm.
6 MaruutHas pyaa. [lone3nsie uckonaempie Camapckoil oosactu. IIpEe3EHTALIUS
JleticTBe MarHUTHOTO T0J151. MarHuTHOE ToJIe 3eMITH. JdeMoHcTpanus
Ha 63.36 HeHTpa ”TOLIKa POCTa” <<I/13MepeHne mOoJIdA IMMOCTOAH-
HOI'0O MarHuTa»: 1aT4ukK
MAar"duTHOI'O I10JIA, I10-
CTOAHHBIN MAarHuT I10JIOCOBOU
8 JlerictBue MarauTHOTrO NoJis. Pemenne 3anay. pelieHue
3amaq
9 OxcnepuMmeHTanbHas padota Ne 4 «3roToBieHrne MarHuToOBY. AKCIIEPUMEHT
10 [Ipe3eHTanus MpoeKToB. UCCIICIOBAHUS
I'nasa Il. DnekTpocraTuka
11 OxcnepumeHTanbHas padota Ne 5 «CtaTndeckoe AIeKTPHIECTBOY. AKCIIEPUMEHT
12 OCTOpOKHO cTaTHYECKOE dNEKTpruecTBO. Pemienue 3anau pelieHue
3a1a4
13 DkcnepuMeHTallbHas padoTa Ne 6 «3aHMMATEIbHBIE OIBITHDY. AKCHEPUMEHT
14 DnexTpuyecTBO B Urpymkax. CxeMbl paboThbl MpaKTHYecKas
pabora
15 DIEKTPUUECTBO B OBITY KUHOTIOKA3
16 DkcniepuMeHTaNbHas paboTa Ne 7 « YerpoiicTBo OaTapeikmy. HaOI0ICHHE
17 DOkcnepuMeHTanbHas padbota Ne 8 «300peraem GaTapeiikyy. MpaKTUYECKast
pabota
18 IIpesenTanys NpoeKToB. Hay4yHbIE
UCCIIeIOBaHUS
19 [IpesenTanys NpoeKToB. Hay4yHbIE
UCCIIeIOBaHUS
20 [Ipe3enTanus NpoeKToB. Hay4yHbIE

HUCCICI0BaHUA




I11. CBer

20 Hctounuku cBera. 1 nekius, geM. | OCBETUTENb ¢ HCTOYHUKOM
Ha 6a3e LlenTpa "Touka PocTa" SKCIIEPUMEHT | CBeTa Ha 3,5 B, neTouHnk
UTaHus, KOMIIJICKT
MPOBOJIOB, IieieBas Auadpar-
Ma
21 Kaxk mbI Buapm? 1 JICKITHS, JIEM.
OKCIIEPUMEHT
22 [Touemy MUp pa3HOIBETHBIM. 1 JeKUus
23 OkcnepuMeHTanbHast padbora Ne 9 «Tearp TeHei» OKCTIEPUMEHT
24 OxcnepumenTanbHas padota Ne 10 «CosHeuHbIE 3aTUUKNY skcniepuMeHT | OcBerurens ¢ HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, uCTOYHUK
IUTaHWuA, KOMIIICKT
MIPOBOJIOB, IIeNieBast auadpar-
Ma, NOJYOUJIUHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MBIITBHBIN CIIEKTP 1 JICKIIHS, IEM.
HKCIEPUMEHT
26 Panyra B mpupoe. MIPE3CHTAIIHS
27 OkcnepumenTanbHas padota Ne 11 «Kak nomyuuts pagyry?». skcniepuMeHT | OCBETHTENb ¢ HCTOYHUKOM
Ha 6a3e LlenTpa "Touka PocTa" cBera Ha 3,5 B, nctounmk
MUTaHUS, KOMILJIEKT
MIPOBOJIOB, IlleJieBast
nuadparma, MOIYyLIHHID,
IUTAHIIET Ha MJIOTHOM JTU-
CTE C KPYrOBBIM
TPAHCIIOPTUPOM
28 OKcKypcus 1 Oecena
29 Jlynusie u ConHeuyHbIE 3aTMEHUS. TIEKITHUS, JIEM.
AKCIEPUMEHT
30 Kak ciiomats myu? Oecena
31 3a3epKaise. JEKLUS, IEM.
AKCIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana» 1 AKCIEPUMEHT




33 3amura mpoeKTOB 1 UCCIICIOBAHUS

34 3aKII0YUTEIbHOE 3aHATHE. 3aIIIMTA MPOEKTOB. 1 UCCIICTIOBAHMSI
34

Hmozo

[Tporpamma npeamnonaraeT pa3ianunbie GOPMBI KOHTPOJISI TPOMEKYTOUHBIX U KOHEUHBIX PE3YJbTAaTOB. B pe3ynbpTaTe n3ydeHus: JaHHOTO Kypca
KOHTPOJIb 3HAHUHW ¥ HABBIKOB y4aluxcst OyJeT MpOXOAUTh B T€UEHUE y4eOHOTO Kypca - B (hopMe GPOHTATHLHOTO OMPOCa, CAMOCTOSTEIbHBIX
MPAKTUYECKUX PabOT, JUCKYCCHI C BHICTPOECHHBIMH JIOTHUYECKUMU [ETTOYKaMHU U JoKa3aTeabcTBaMu. OLIEHUBAETCSI CAMOCTOSITEIIBHOCTh
BBITIOJTHEHUS 33]1a4, TaK jK€ padoTa ydanuxcsi OICHUBAETCS ¢ YUETOM UX aKTUBHOCTH, KAYECTBA TMOITOTOBJIECHHBIX BBICTYIIJICHUH,
JIEMOHCTPAIIMOHHBIX OIBITOB, YMEHUH penieHus 3a1a4. OIeHUBASTCS TAaK)Ke yJacTHe B 0OCYXKJICHUH, KAYECTBO 33/1aBa€MbIX BOTIPOCOB, BJIA/ICHHE

MOHOJIOTHYECKON U AUATIOTHYECKON PeUblo, YpOBEHb (PU3NYECKON KOMIETEHITHH.

Hroroas aTTecTarus Mo BHEYPOUHOH JAEATEIHHOCTH ydanuxcs 7-8 kiaccoB «@U3HKa B IKCIEPUMEHTAaX U 3aa4ax» MIPOBOJAUTCS B hopMe
IMIAKTHYECKOTO 3a/IaHHsI B LIEJSIX ONPEICTICHHUS CTETIEHN OCBOCHUS YUaIllIMMHUCS y4eOHOTO MaTepualia 1o MpakTHIecKoi Gusnke, B paMKax
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUL.

3amaHus OpUEHTHPOBAHBI HAa TPOBEPKY YCBOCHUS COJCPIKAHUS Pa3ICIIOB/TEM:

- g3aumooeticmaue mei (NIOMHOCMb eueCmad, CUld mperus, Kodghguyuenm mpenus) (Mooyas 1 kiacc),
- 9IeMeHmbl CIMAmuKU, Meni08ble A61eHUsl, IeKMPOCMAMUKd, 3aKOHbl HOCMOSHHO20 MOKA, 3AKOHbL ONMUKU (MOOY1b 8 kiacc),
Dopma - ouoakmuveckoe 3a0anue (mecmol, NPAKMuUYecKue 3a0anus, peueHue meopuecKux 3a0ai) COCTAaBICHbI B JIByX BapHaHTaX.

Bpewmst BeimonHeHus paboThl — OJTUH YPOK.

ILtan pa6otsl (7 Kiaacc)

Homep | IIposepsiemble 3JIEMEHThI IIpoBepsiemble yMeHHUs bann 3a

3a/IaHUS | COJIePIKAHUSA BBINOJIHEHH e
3a/laHusl

1 [IpakTuyeckas paborta. YMmenue coOpath NPakTHYECKYIO 1

YCTAHOBKY COTJIACHO 3aJlaHMs
2 OnpenenurensHas Gopmyna 3HaHue GOpMyIl IUIOTHOCTH BEILIECTBA, 1
BEJTMYUHBI CHJIa TPEHUS
3 W3mepenue ¢puznveckoit YMeHue nosp30BaThCsl U3MEPUTEIbHBIMU 1




BEJIMYUHBI. npubopamu, OTIPENIENATh LEHY JeTICHUs
puOOPOB, U3MEPATH PUIUIECKYIO
BEITMYUHY.

4 BoruncnuTenbHble HaBBIKU Bbraucnare Gu3nuecKyro BeIUYHHY, 1
3aMMCchIBaTh PE3YJbTaT B €ANHULIAX
u3mepenuss CU

MaxkcuManbHOE KOJIMYECTBO OAJIOB 32 BHITIOJHEHHUE PaboThI cocTarisier 10 Gamios.
BricraBiaenne otMeTok: otMeTKa «5» - 80-100% - 8-10 Gaita, ormerka «4» - 66%-79% - 7 GamnoB,0TMeTKa «3» - 30%-65% - 6 — 3 Oaina,
otMmeTka «2» - menee 30% - 0 — 2 Gamia.

Hrorosas arrecramus 7/ Kjacca
«®U3KMKa B IKCNEPUMEHTaX U 3agadax»

BapuantNel

Wcnonb3ys pblyakHble BEChI, MEPHBIN IIHJIMHIP, CTAKaH ¢ BOAOH, IUIMH/P, COOEPUTE SIKCIIEPUMEHTAIbHYIO0 YCTAaHOBKY JJISl OTIpeAeTIeHUS
IUIOTHOCTU MaTepuasa, U3 KOTOPOTO U3rOTOBJICH IHIIMHIP.

B Giianke oTBETOB:

e cpaenainTe PUCYHOK 3KCNepMMEHTaIbHOM YCTaHOBKM Ana onpegeneHna obbema Tena;

e 3anuwuTe Gopmyny ANA pacyeTa NNOTHOCTH;

® YKaXkute pe3ynbTaTbl U3SMEPEHNA MaccCbl LUANHAPA M ero obbema;

® 3anuwWwuTe YUCNEHHOe 3HaYeHMe NNOTHOCTM MaTepuana UMAMHApa.
Bapunant Ne2
Hcnonb3ys Opycok ¢ KprouKoM, AMHAMOMETp ¢ mpeaenoM uzmepenus 1H, muaamomerp ¢ npexaenom usmepenus SH, 2 rpysa maccoit 100r,
HanpapJIsIoIIas, coOepuTe HKCIEPUMEHTAIBHYIO YCTAHOBKY /IS OINpeesieHHs KO PHUIMEHTa TPEHUS CKOJIBKEHUS MEXKIY OpyCKOM U

MMOBEPXHOCTHIO HAMIPABJISIFOIICH.
B OiraHke OoTBETOB:

e cAenanTe PUCYHOK aKCNEPUMEHTANIbHOM YCTAaHOBKMU;



e 3anuwuTe Gopmyny ANnA pacyeTa KoIPPULUMEHTA TPEHUA CKONbIKEHUSA;

e YKaxuTe pe3ynbTaTbl U3BMEPEHUA Beca BpyCcKa C rpy3amu U CUNbl TPEHUA CKONbXEHUA NPU ABUXKEHUM BPYCKa C rpy30M Mo NOBEPXHOCTH
HanpasnsAwoLWwen;

® 3anuwuTe YNCNEHHOE 3HAYeHMe KOIPDUUMEHTA TPEHUA CKOMIbKEHUS.

OTBeTHI H KPUTEPHH OLIEeHNBAHHUSI BHITIOJIHEHUs 3aganmii (7 Kjiace)
Bapuant Nel
HV=V-V; 2) p=m/V

yM=66r; V=56M1=56cm®; 4)p = 1.2 r/em®= 1200 kr/m®.

Conep:xxaHue KpuTepus Bbanabl
[ToJTHOCTRIO MPaBUIIBHOE BBHITTOJTHEHHUE 33aHUs1, BKITIOYAOIIEee B ceOsl:
® CXEMaTHYHBIH PUCYHOK IKCIICPUMEHTAIBHON YCTAHOBKH;
e (dopMyiy A pacueTa HCKOMOW BEJIMYHMHBI 110 TOCTYITHBIM Il U3MEPEHUS BETUUNHAM (8 OAHHOM cyuae OJisl
onpeoeenus NIOMHOCMU meia), 4
® TIPaBHUJIHHO 3aIMCAHHBIC PE3YJIbTATHI MPSMBIX U3MEPEHUH (8 OaHHOM CllyHae pe3yibmamsl U3MEPEHUsL MACCbL mead U
obvema mena);
e  IOJIyYCHHOE NMPABHILHOE YHUCIICHHOE 3HAUCHUE UCKOMOM BEITUUHHBI

[IpuBeaeHbI BCe 2IIEMEHTHI MPAaBUILHOTO OTBETa 1-4, HO oMylleHa OMKUOKa TP BHIYMCICHUU 3HAUEHUSI HCKOMOM
BEITUYHMHBI.

12015t

JlomyiieHa ommoka npu 0003HauYECHUH €IUHUI] U3MEPEHUSI ICKOMON BETMYUHBIL. 3
12015t

JlomyiieHa onrmoka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTAIBHON YCTAaHOBKH, MM PUCYHOK OTCYTCTBYET, UITU
OTCyTCTBYeT hopMyna B 00IIeM BUIE Ui pacueTa HCKOMOM BEITMYMHBI




CraenaH pUCYHOK 3KCIIEPUMEHTAIIBHOMN YCTAHOBKH, ITPaBUJIBHO NPUBEEHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BEINYMH, HO HE
3anucana (opMyna Juis pacyeéTa HCKOMOM BEJTMYUHBI, U HE MOJy4eH OTBET.

NJIN

[IpaBUIBHO TPUBEACHBI 3HAYCHUS MPSMBIX U3MEPEHUH BEIMYHH, 3anrcana Gopmyra s pacueTa HCKOMOW BEIIMYHHBI, HO
HE I0JIy4eH OTBET, U HE IPUBEJICH PUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKHU.

NJIN

[IpaBuiIbHO NPUBEIEHBI 3HAYEHUSI IPSIMBIX U3MEPEHUH, PUBEICH MTPaBUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
SKCIEPUMEHTAJIbHOW YCTAHOBKH U (pOpMyIIa JUIs pacueTa UCKOMOM BETMUHUHBI

3anrcadbl TOJILKO MMPaBHUJIbHBIC 3HAYCHHUA IIPAMBIX I/I3M€p€HI/II\/'L

NI

HpI/IBeI[CHO MMPpaBHUJIIbHOC 3HAYCHUEC TOJBKO OJJHOTO U3 NPAMBIX I/ISMepeHl/If/'I, " MPECACTaBJICHA ITPABUJIBHO 3allMCaHHAasA
dbopmyna s pacueTa HICKOMOM BETMYHHEI.

NI

HpI/IBeHeHO MPaBHUJIIBHOC 3HAYCHUEC TOJBKO OJJHOTO U3 IPAMBIX I/ISMepeHI/Iﬁ, " CACTIaH PUCYHOK BKCHepHMeHTaHBHOﬁ
YCTAaHOBKHA

Bce ciydan BIMOTHEHUS, KOTOPHIE HE COOTBETCTBYIOT BHIIIIEyKa3aHHBIM KPUTEPHUSM BbIcTaBieHus 1, 2, 3 v 4 6amios.
Pa3posnennsbie 3anucu. OTCyTCTBHE MOMBITOK BHITOTHEHUS 3a1aHUS

Maxcumanvuoiy 6ann

Bapuant Ne2
1)

|

2) Fynp= Frp  (NpW paBHOMEPHOM ABUKEHUN);

FTp:IlN,' N:PQFmp:uP;”=



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

Coaepikanue KpuTepusi

Banasl

[1oTHOCTBIO MPAaBUIIFHOE BBIMOJIHEHNE 3aJaHUs, BKIIIOYAIOLIee B ceOsl:

® CXEMAaTHYHBIN PUCYHOK KCIIEPUMEHTAJIbHON YCTAHOBKH;

e (opmyny ans pacueTa HCKOMOMN BEIMUYUHBI [0 TOCTYITHBIM U1 U3MEPEHUS BEIUYUHAM (8 OaHHOM cayuae OJis OnpeoeneHus
Koaghhuyuenma mpenus),

® [paBWIBHO 3allMCAaHHBIE PE3YIbTATHI IPSIMbBIX U3MEPEHUH (8 OaHHOM cllyuae pe3ynbmamol UsMepeHus 6eca meid ¢ 08YMsl
2py3amMu U CUNbL MPEHUS CKOTbICEHUS),

e TIOJIy4EHHOE MPABUIBHOE YHCIECHHOE 3HAYEHUE NCKOMOM BEJIMUNHBI

[IpuBeeHbI Bce 371€MEeHTHI MPaBUIILHOTO 0TBeTa 1-4, HO momyiieHa omrOKa Mpy BEIUMCICHUH 3HAYEHHSI HCKOMOM BEJIMYUHBI.
NI

JlomyiieHa omnoka npu 0003HauYE€HUH €IUHUL] U3MEPEHUSI ICKOMON BEITMYUHBIL.

12015t

JlomyiieHa onmoka B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAIBHON YCTAHOBKH, HIIM PUCYHOK OTCYTCTBYET, UJTU OTCYTCTBYET
dbopmyia B 001IeM BUAE IS pacue€Ta UCKOMOW BETHUNHBI

CraenaH pUCYHOK SKCIIEpUMEHTAIbHON YCTAaHOBKH, IPaBUJIHO MIPUBECHBI 3HAYSHUS IPAMBIX U3MEPEHUI BEIUYHH, HO HE 3allMcaHa
¢dopmyna 11 pacueéTa KICKOMOM BEJTMUUHBI, U HE M0JIy4eH OTBET.

NJIN

[IpaBUIBHO MpUBEAEHBI 3HAYECHUS NPSAMBIX H3MEPEHUH BEJIMUMH, 3anucaHa GopMyra ajs pacueéTa HCKOMOW BEIMYHMHBI, HO HE
[IOJIy4EH OTBET, U HE NPUBEACH PUCYHOK IKCIIEPUMEHTAIbHON YCTaHOBKH.

NJIN

[IpaBuIbHO NPUBEIEHBI 3HAYECHUSI IPSIMBIX U3MEPEHUH, IPUBEICH IPABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIbHOM YCTaHOBKU U (popMyJia JUlsl pacueTa HCKOMOMN BEJIMUHHBI




3anrcanbl TOJILKO MMPaBUJIBHBIC 3HAYCHUA IIPAMBIX H3MepeHHI>i.

NI

[IpuBeeHO PAaBUIBLHOE 3HAYCHHUE TOJIBLKO OJTHOTO U3 MIPSIMBIX U3MEPEHUH, U TIPEICTaBICHA IPABIIILHO 3aNiCaHHast GopMyria Jyis
pacyeTa HICKOMOW BEJIMYMHBI.

NI

[IpuBeIeHO MPaBUIIBHOE 3HAYEHUE TOJIBKO OJHOIO U3 MPAMBIX U3MEPEHUH, U CIIEIaH PUCYHOK SKCIIEPUMEHTAIbHON YCTAHOBKHU

Bce cimydan BBITIOJTHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPHUAM BhICTaBIeHH 1, 2, 3 nnm 4 6amios.
Pa3po3HenHsbie 3anucu. OTCyTCTBHE MONBITOK BBIMOIHEHUS 3a/1aHUs

Maxcumanvroii 6ann




Inan pa6oTsl (8 Kiaacc)

Homep | IlpoBepsiemble 3JIEeMEeHTBbI IIpoBepsiemble yMeHUst Bbaju 3a
3a/laHus | CO/lep KaHMS BBINOJIHEHHE
3aiaHus
1.1 SIBneHus TEIIONpPOBOJHOCTH OObsicHEHUE ABJIEHUHN TEIUIONPOBOIHOCTH 1
1.2 ArperatHble cocrosiHus | UteHue rpadukoB HarpeBaHus TEL. 1
BEIECTBA
1.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTuueckne ymeHus o pabote ¢ dIeKTponpudopamMu. Y MeHHE 4
HAXOXJICHHUS BETMYUHBI SKCIIEPUMEHTAIHHBIM METOJIOM
UTOro 6
2.1 SIBneHus TEIIONPOBOJHOCTH OObsicHEHUE ABJIEHUHN TETUIONPOBOIHOCTH 1
2.2 ArperatHblie coctosiHus | UteHue rpaukoB OXJIaXACHUS TeJl. 1
BEIECTBA
2.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTrueckre ymMeHHs 10 paboTe ¢ AIEKTponpubopamMu. Y MEHHE 4
HaXO0KJICHHS BEJIMYMHBI SKCIIEPUMEHTAIbHBIM METOJIOM
UTOIo 6

MakcumanbHOE KOJMYECTBO OAJIIOB 32 BBITTOJIHEHUE paOOThI COCTABISIET _6  Gayuios.
BricTraBiaenne otMeTok: otMeTka «5» - 80-100% - 5-6 Oamna, otmeTka «4» - 66%-79% - 4  Gamna, otMeTka «3» - 30%-65% - 2-3  Oamna,
oTMeTKa «2» - meHee 30% - 1 Oamn.



HpOMe)KyTO‘lHaﬂ aTrecranmusd 8 ki1acca
«Pusunka s dKCNepMeEHTax U 3agadyax»

BapuaHnt 1

1.Ha cHer nosioxunu Tpu Kycka CyKHa pa3iIu4HON OKpacku: Oenblii, yepHbIM U 3eseHblil. Koraa conHie npurpeno, To CIycTs HEKOTOpO€ BpeMst
o1 HUMH TipoTasii cHer (puc. 98). Kakum HOMEpoM Ha 3TOM pUCYHKE 0003HAaYeHO Oeltoe, YepHOe U 3eJICHOE CYKHO?
1. benoe — 1, yepHoe — 2, 3eneHoe — 3.
2. benoe — 2, yepHoe — 3, 3eneHoe — 1.
3. benoe — 3, yepHoe — 1, 3eneHoe — 2.

2. Tlpu kakoit TeMmiepaType HadaJics IpOIIece TUIABICHUS? Prc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CobepwuTte uenb no cxeme. OnpegenuTe CONPOTUBIEHUE SNEKTPUYECKMX 1AM UCNONb3YA aMMNEePMETP, BObTMETP.

1

T

L..j e
Puc. 176

IIpome:kyTouHas aTTecTanus 8 KJjacca
«®uU3nKa B IKCNepUMMEHTaXxX 1 3agadax»

BapuaHTt2

Puc. 93

1. K pouweyke npubuTbl ABa OAMHAKOBbLIX AMCTa 6enoi KecTu. BHYTpeHHAS MOBEPXHOCTb OAHOrO M3 HMX MOKPbITA
KOMoTbto, a Apyraa ocTaBneHa b6nectawen. K HapyKHOW MNOBEPXHOCTM JIUCTOB MPUKAEEHbl BOCKOM CNUYKWU. Mexay /NMCTamu nomeLLatoT
PaCKaNeHHbI MeTaNNMYeCcKUit LapuK (puc. 93). OAHOBPEMEHHO N1 OTNAAYT CIUYKK OT INCTOB XKEeCTu?

1 OpHoBpemeHHoO.
2. OT 3aKONYeHHOM NOBEPXHOCTM CMIUYKM OTNAAYT PaHbLUe.
3. OT6bnecTalLen NOBEPXHOCTM CMIMYKM OTNAAYT paHbLle.

2. Mpw KaKkoW TemnepaType Haya/icsa NpoLecc OTBepAEBaHUA?



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

Puc.
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CobepuTe Lenb no cxeme. OnpeaenuTe paboTy, BbINOJHEHHYIO SN1EKTPUUYECKMMU TaMMNaMM B TeYeHUe 5 MUH, Ucnonb3ya
amnepmeTp,BONIbTMETP, CEKYHAOMEP



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

1 BapuaHT
1)1 2)5

3) 1.CobpaTb Lenb no cxeme.
2. MoaKNUUTL aMMEePMETP U BONILTMETP, YYMTbIBasA NpaBuia NOAKAOYEHMSA NprbBopos.

3. MpoBecTn Npsamble U3MepeHuUa (CUIbl TOKA U HanpaXKeHus)
4. Mo BbluMcAnTeNbHOM opmyne  onpenennTb UCKOMYI BENUYMHY.

2 BapMaHT
1)2 2)2

3) 1. Cobparth 11e11b 10 CXEME.
2. MoAKNIOUUTD aMMEPMETP M BONbTMETP, Y4UTbIBaA NPaBuia NOAKAOYEHUA NPUBOPOB.
3. MpoBecTu Npsmble U3MepPeHUs (CUIbl TOKA U HANPAXKEHWS).
4. Mo BblYMCAUTENBHON pOpMyne  ONpPesenuTb UCKOMYLO BEIUUMHY.



NTorosas aTrectauuma No BHEYPOUHOM AeATeNbHOCTU yyalumxcsa 9 Knaccos «PU3MKa B IKCNEepUMEHTax U 3agadax» nposoauTca B popme

3alNTbl NPOEKTOB.

dopma KOHTPOJIS — 3aIKTa MPoeKTa. Bexymumu MeToraMu 00ydeHUS SBISIOTCS: 00BICHUTEILHO-WUTFOCTPATUBHBIHN, YaCTHYHO-TTOMCKOBBIM,
HCCIIEIOBATENIbCKUI: aHaIu3 UHPOPMAIUH, IOCTAHOBKA SKCIIEPUMEHTA, IPOBEJCHUE UCCIEI0BaHUI. DTU METO/Ibl B HAUOOJIbIIEH CTENIEHU
00ecIeYnBaroT Pa3BUTHUC NO3HABATCIIbHBIX MHTCPCCOB, MHTCIIJICKTYAJIbHBIX H TBOPYCCKUX cnocobHocreii. Poib YUYHUTCIIA B O6y‘-ICHI/II/I MCHACTCA. OH
BBICTYINIAET KaK OPraHU3aTop, KOHCYJIbTAHT, SKCIIEPT CaMOro Mpolecca ASATEIbHOCTH yJalluXcsl U €€ Pe3yJIbTaToB.

TpeOGoBanus K 3a1UTe NMPOEKTA:

® MaTepI/Ian JAOCTYIICH U HAYUCH, UJICU PACKPBITHI. KauectBennoe m3ioxenue COJZICpIKAHUA: YE€TKad, I'paMOTHaA p€yb, ICPECKA3 TCKCTaA

()IOHYCKaeTCH 3a4YUTBIBAHHEC HI/ITaT); HanoboJee BaxKHEIE TIOHATHS, 3aKOHBI U q)OpMYJ'H)I JUKTYIOTCA IJIA 3allCH.

. Harnsnnoe npencrasienne Mmatepuana (C UCTIONIb30BaHUEM CXEM, UePTeKel, pUCYHKOB, HCIIOJIb30BaHUE MPE3EHTALINN)
. Hcnonb3oBaHne NpakKTUUECKUX MUHU-UCCIIETOBAHUM (ITOKA3 OIBITA)

. KavecTBeHHBIE OTBETHI HA BOIIPOCHI CAYILIATENIECH IO TEME

. Yetko chopMyIupoBaHbl BHIBOIBI

Ipudan3ureabHbie TEeMbl TBOPUYECKHUX MPOEKTOB, IIPe3eHTAIMIA:
1. Kak u3mMeputh HEU3MEPUMOE.

2. TOYHOCTh U3MEPECHHIA.

4. Ucropus kaneHaaps.

5. OT mecoYHbIX YacOB JI0 ATOMHBIX.

8. ConHeuHas cucrema

9. CkopoCTh ABMKEHHSI TPAHCHIOPTA B TOPOJIe

10. Dueprus Betpa

11. Kak ynep»atb paBHOBECHE

12. TTouemy magaroT Tena



NudopmannoHHo — MeTOAMYECKOE o0ecneyeHHne

1. BHeypouHan AeATeNbHOCTb WKONbHUKOB. MeToanYeckuii KOHCTPYKTop: nocobue ana yuntena/ [.B. Mpuropbes, MN.B. CtenaHos.

— M.:MpoceeleHune, 2011. — 223 c. -. (CTaHZaPTbl BTOPOrO NOKONEHUA).

2. BHeypoyHan AeATenbHoCTb. [pMMepHbI NiaH BHEYPOUHOWN AeATeIbHOCTU B OCHOBHOM LWKoAe: nocobue gns yuutena/. B.M.

CrenaHos, A.B.lpuropbes — M.: MpoceeueHune, 2014. — 200 c. -. (CTaHAapTbl BTOPOro NoKoaeHus).

3. Paboume nporpammbl. Pusnka. 7-9 Knaccol: yuebHo-meToguyeckoe nocobue/cocrt. E.H. TuxoHosa.- M.:[poda, 2013.-398 c.

4. 3aHMmaTtenbHas ¢usmKa. MNepenbman A.U. — M. : Hayka, 1972.

5. Xouy 6bITb KynnbuHbim. dnblwiaHckuii U.U. — M. : PUL, MK, 2002.

6. du3mKa ana ysnedeHHbIX. KnbanbueHko A.f., KubanbueHko N.A.— Poctos H//. : «®eHunKe», 2005.

7. Kak cTaTb y4yeHbIM. 3aHATUA Mo U3KKe A1A cTaplueknaccHuKkos. A.B. XyTopckui, J1.H. Xytopckuin, U.C. Macnos. — M. : Tnobyc, 2008.

8. ®poHTanbHble nabopaTopHble 3aHATMA No pusnke B 7-11 knaccax obweobpasoBaTenbHbIX yupeskaeHuii: Kuura ans yuutena./nog,

pea. B.A.byposa, I.l. Hukndoposa. — M. : MNpocselieHne, 1996. 12

9. depepanbHbIN rocyAapCTBEHHbIN 06pa3oBaTeNbHbIN CTaHAAPT [DNIEKTPOHHBIN pecypc]. — Pexxum goctyna:
http://standart.edu/catalog.aspx?Catalog=227 11. CaiT MuHuctepctsa o6pasoBaHuMa U HayKkn Poccuitckon deaepaumn//

odunLManbHbIN calT. —Pexkum goctyna: http://mnHobpHayku.pd/

10. MeToanueckan cnysba. MU3patenbctso «BUHOM. /labopaTopua 3HaHUN» [DNEKTPOHHbIN pecypc]. — Pexxum aoctyna: http://metodist.lbz.ru/
11. UrpoBasa nporpamma Ha Aucke «[lpaKkolla U 3aHMMaTenbHaa GUsnKa» [INeKTpPoHHbIN pecypc]. — Pexkum aoctyna: http:// www.media 2000.ru//
12. Pa3BuMBaloLLME 3NEKTPOHHbIE UTPbl «YMHUKU — M3ydyaem NaaHeTy» [INeKTPOoHHbIN pecypc]. — Pexkum goctyna: http:// www.russobit-m.ru//
13. ABTopckaa mactepckasn (http://metodist.lbz.ru).

14. AnropuTtmbl peweHns 3aaad no ¢usmke: festivai.1september.ru/articles/310656 17. dopmumpoBaHMe YMEHWNI yYaLLUXCA pelaTb
dum3unyeckunesagauu: revolution. allbest. ru/physics/00008858_0. html
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