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CocraBuTenb: y4uTeNb GU3HKH
IIporacosa FOnny3 HaunosHa

r. Ceicepts 2024




HopmaruBHas 6a3a

. 3akoH P® «O06 o6pazoanuu B Poccutickoit deneparum» Ne 273-03 ot 29.12.2012;

®denepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO 0011ero oopazosanus (IIpukas
MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 aexadps 2010 r. Ne 1897, B penakiuu npukasza
MunucrepcrBa oopazoBanus U Hayku PD ot 29.12.2014 r. Ne 1644, ot 31 nexadps 2015 r Ne 1577);

. [TpumepHast ocHOBHas 00pa3oBaTeNbHas IPOrpaMMa OCHOBHOTO O0IIETr0 00pa3oBaHMs, 0JJ00OpEHHAs peleHueM

denepanbHOT0 y4eOHO-METOUIECKOT0 00BEIMHEHHSI 110 00IIeMy 00pa3oBaHut0 (IpoToko ot § amperns 2015 1. Ne
1/15);

. @denepalbHbIl MepeYeHb Y4eOHUKOB, PEKOMEHJIOBAaHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM OOpa30BaHUS U
Hayku Poccuiickoii ®Denepanii K HUCIHOJIB30BaHUIO B 00pa3oBaTeIbHOM Ipolecce B 00IIe00pa3oBaTeIbHBIX
OpraHM3alUsaX NpU pealu3alud HMEIOIUX TOCYJapCTBEHHYIO AaKKpEIUTAlMI0 00pa30oBaTeNIbHBIX MPOrpamMm
HAYaJILHOTO OOIIET0, OCHOBHOT'O OOIIEro, CpeaHero o0mero oopa3oBaHus, YTBEPKICHHBIN TPUKa3oM MUHUCTEPCTBA
oOpa3oBanus u Hayku PO ot 28 nekabps 2018 roma Ne 345 ¢ usmMeHEeHUSIMU U TOTIOTHEHHUSIMH.

. @enepanbHblii NepeyeHb Y4eOHMKOB, PEKOMEHJIOBAHHBIX (JIOMYIIEHHBIX) MMHUCTEPCTBOM OOpa30BaHUS U
Hayku Poccuiickoit @enepanuu K HCIOJNB30BaHUIO B 00pa3oBaTeIbHOM Ipoliecce B 001Ie00pa3oBaTeIbHBIX
OpraHM3alUsaX NpU peaau3aluyd HMEINIUX TOCYIapCTBEHHYIO aKKpEeIUTAlUl0 00pa30BaTeIbHBIX IMPOTrpaMM
HA4yaJbHOrO OOIIET0, OCHOBHOI'O O0IEro, CpeHEro oOuiero oopa3oBaHusi, yTBEpKICHHBIN MTpruKa3oM MUHUCTEpCTBA
oOpa3zoBanus 1 Hayku P® ot 31 mapra 2014 roga Ne 253 ¢ u3MEeHEHUIMU U TOTIOJIHEHUSIMH.

. [lepeuenp opraHuM3anuii, OCYHIECTBISIOMIMX BBIMYCK Y4YeOHBIX NOCOOMI, KOTOpBIE JOMYCKAIOTCA K
UCTOJIb30BAaHUIO TPU peajH3alMd HMEIOIIMX TOCYAAPCTBEHHYIO aKKpeIuTalHio 00pa3oBaTeNbHBIX MPOrpamMm
HAyYaJIbHOTO OOILEro, OCHOBHOI'O OOIIEro, CPEeHEro 001Iero o0pa3oBaHus, YTBEpKASHHBIN Mpuka3oM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

. OcHoBHast 00pa3zoBaTeNbHas MPorpaMMa OCHOBHOTO o01iero oopazoBanus MbOY Kuprunnesckas COIL;

. [TpumepHBIE TpOrpaMMBbI BHEYPOUHO# nesTenbHOCTH. HadansHOe n ocHOBHOE oOpa3oBanue / [B. A. I'opckwid,

A. A. Tumodees, JI. B. CmupHoB u ap.] ; moxa pea. B. A. I'opckoro. — 4"e m3n. — M. : [Ipocsemenne, 2014 — 111 ¢. —
(CrannmapTtsl BTOpOTO MOKOJIeH!s ). * [Iporpamma ocHOBHOTO 0011ero oopa3oBanus. Pusnka. 7 - 9 kimaccsl (aBTOpe:A.B.
Ilepsiikun, H.B. ®unonosuy,

E.M. I'yrauk). ®usuka. 7-9 kinaccel: padoune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3a., nepepad.-M.: lpoda,
2015. — 400c.,
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|. [lnanupyemble pe3yJbTAThl 0OCBOEHUS KypPCca BHEYPOUHOIi 1esITeJIbHOCTH 10 pu3MKe.

[TporpaMma no3BoJIsIeT JOOMBATHCS CACAYIOIIUX PE3YIHTATOB OCBOEHUS Kypca BHEYPOUHOU JIEATEIBHOCTH, MCIOJb3Ys 000py/A0BaHHe
neHTpa oopazoBanus «Touka poctay

OcHoBHast rpynnma y4dammxcss (BKJIKOYAasi Heru ¢ OB3
HHTErprupOBAHHBIX)
IIpexmeTHbIe MeTtanpeaMeTHbie JInNyHOCTHBIE IIpeaxmeTHbIC MeTanpeamMeTHbIe JInyHOCTHBIE
- yMeTh moyb30Barbes| P. —ymers paboTarh mo | -pa3BuBaTh - umets| P. —ymeTs paboraTh| -pa3BUBATH
METOJaMHU Haquoro HpeI[JIO)KeHHBIM IIO3HABATCJIIBHBIC HpeIICTaBJIeHI/IC (0] 110 HpeIIHO)KeHHI)IM IIO3HABATCJIIBHBIC




UCCJIEJIOBAHUS
SIBIIGHUY TIPUPOJIBL; -
MIPOBOJIUTH
HaOJII0IeHu,
TUTAHUPOBAThH U
BBITIOJTHATH
JKCIIEPUMEHTHI; -
00pabaTsIBaTh
pe3yJIbTaThl U3MEPEHUI;
- MPEJICTaBISTh
PE3YIIBTATHI

U3MEPEHUU c
[IOMOIIBIO Ta0JIHNII,
rpaduKoB ¥ GOpPMYIIL; -
0OHapyXH1BaTh
3aBUCHUMOCTH  MEXKIY
bu3nIecKuMu
BEJIMYUHAMU;
-00BSICHATD
MOJTyYeHHBIC
pe3ynbTaThl U JIeJaTh
BBIBO/IBI;

-OI[CHUBATH TPAHUIIBI
MOTPEIIHOCTEN
pe3yIbTaTOB
U3MEpEeHuil; - yMeThb
MPUMCHSITh
TEOPETUYECKHE 3HAHUS
¢dusnke

1o Ha

MPAKTHKE; -pemarh

dusznyeckue 3a1aud Ha

WHCTPYKLHUSAM; YMEHHE
M3JIaraTh MBICITH B
YETKOM JIOTUYECKOM
MOCIIEI0BATEIHLHOCTH;
aHAJIM3UPOBATh
CcOOCTBEHHYIO padoTy:
COOTHOCHUTB TUTaH U
COBEpIICHHbIE
oTiepariu, BIIACIISATh
3Tarnbl U OLIEHUBATh
Mepy OCBOEHUS
Ka)KI0T0, HAXOHTh
OIIIMOKHU,
YCTaHABIIMBATh UX
MIPUYMHBI.

1. — opueHnTUpOBaTHCS
B CBOEH cuUCTEME
3HAHUU: OTIUYATh
HOBOE OT YK€
W3BECTHOTO;
nepepadbaTbIBaTh
MTOJTYYCHH YO
nH(pOpMaIIHIO, IeNaTh
BBIBOJIBI B pE3YJIbTATE
COBMECTHOM paboThI
BCEro KJlacca; yMeTh
aHAJTM3UPOBATH
SIBIICHUS

K. — ymets paboratb
B [1ape U KOJUIEKTHBE;
3¢ pexTuBHO
pacnpenensitb

HUHTEPECHI,
HUHTEIICKTYaJIbHbIC U
TBOPUYECKHE
CIIOCOOHOCTH

y4aluxcs;

- MOTHBHUPOBATh
CBOU JICHUCTBHSI;
BBIPAXaTh
TOTOBHOCTbH B JIF000#
CUTYAIIMH TTOCTYIUTh
B COOTBETCTBHH C
MpaBIIIAMU
TIOBE/ICHHUS;

- BOCIIPHHHUMATH
pedb yUuTeNs
(OTHOKIJIACCHUKOB),
HETIOCPE/ICTBEHHO HE
oOpallleHHYI0 K
yuamiemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYIO
JeSITEIbHOCTh: CBOU
JOCTHIKCHUS,
CaMOCTOSTENILHOCTD,
UHUIIMATHRY,
OTBETCTBEHHOCTH,
[IPUYUHBI HEyAa4

pUpoJie
BayKHEHIITNX
(buznuecKux
SIBJICHHUI
OKPY>KaIOIIIETo

MHUpa U TIOHUMATD,

CMBICIT
(buznuecKux
3aKOHOB; -
JEMOHCTPUPYIOT
YMCHHE
paboratb ¢
pasHbIMU
HMCTOYHUKAMH
uHpopManuy; -
YMETh
MIPUMCHSITh
TEOpEeTUYECKHe
3HAHUSA 110
¢du3nke Ha
MPaKTHKE; -
YMETh
WCIIOJIb30BaTh
MOJIy4YeHHBIE
3HAHUS B
IIOBCEIHEBHOMU
KU3HU
(axosorus, OBIT,
oXpaHa
OKpYy>Karoleu
cpenbl)

- IPOBOJIUTH

UHCTPYKITUSIM;
yMEHUE u3JlaraTh
CBOH MBICJIH B
JIOTHYECKOM
IIOCJIEOBATEIHHOCT
H;

II. —  ymenue
OTJINYATh HOBOE OT
YK€  HM3BECTHOIO;
nepepadaThIBaTh
MOJIYYCHHYIO
UH(OpMALHIO,
JleJIaTh BEIBOJBI B
pe3yibTaTe
COBMECTHOM
paboTHI BCETO
Kjacca; YMETh
HaOII01aTh u
OIINCBLIBATh
apnenus K. -
yMeTb paboTath B
nape H
KOJIICKTHUBE;

HHTCEPECHI;

- MOTHUBUPOBAT
b
CBOMU JICHICTBUS,

- BOCTIPUHUMA
Th PEUb yUUTEIIS
(OJTHOKJIACCHUKOB),
HEMOCPEJICTBCHHO
He 00palleHHYIO K
yyanieMmycs,

-OLICHUBATh
COOCTBEHHYIO
yueOHYI0

IeATeLHOCTD




pUMEHEHHE
MOJIy4YEHHBIX 3HAHUI; -

BBIBOJIUTH u3
IKCIEPUMEHTATBHBIX
¢dakToB u
TEOPETUICCKHIX

Mojienelt pusmueckue
3aKOHBI;

- YMETh JOKJIAJbIBATH O
pe3yabTaTax CBOETO

00s13aHHOCTH

HaOJIIONEeHUS
(bu3mIeCKux
SIBJICHHI -
U3MepsATh
dbuzmveckue




UCCIICIOBAHHS; -
y4acTBOBaTh B
JIMCKYCCHH, KPaTKO U
TOYHO OTBEYAThH HA
BOIIPOCHI; -
UCIIOJIb30BaTh
CIPaBOYHYIO
JUTEPATypy U ApYyTrHe
UCTOYHUKHU
uHpopmanuu.

BCIIMYHUHBI

B npomnecce BHEYPOUHOI 1eATEJIBLHOCTH B IIIKOJI€ PEHIAIOTCS CJIeayIIe KOPPEKIHOHHO-Pa3BUBAIOIIHE 3a1a9H:

1. Pazeumue u Koppexkyus 6HUMAHUSL

2.Dopmuposanue YHUBEPCANbHBIX YUEOHbIX YMEHUL

3.Pazsumue peuu

ConepxaHue BHeypouHoii AesTeJbHOCTH 10 Pu3uke «O3anaueHHas PU3NKA»T KIACC

Ne Ha3panue pa3aena (Tembl) Conep:xanue y4eOHOr0 npeamera, Kypca
1. |[[lepBoHauyajbHbIE CBeJleHUs o| Llena nenenus uzmeputensHoro npudopa. OnpeaeneHyue HEHbI IEIeHUs U3MEPUTENFHOTO HWINHAPA.
CTPOCHUH BeLeCTBA OrnpeneneHne TeOMETPUYECKUX pa3MePOB Tena. M3roTosineHne n3MepuTeNbHOro nunusapa. smepenue
Temreparypsl Tena. Mzamepenue pasmepoB MaibIxX Tell. Mi3MepeHue TOMIIKHBI JIUcTa OyMaru.
2. | B3aumopeiicTBue TeJ W3mepenue ckopoctu ABMKEeHUS Tena. M3MepeHune Macchl Tea HenpaBuibHOU (hopMbl. M3mepenue

IUIOTHOCTHU TBEpoTo Tena. Msmepenne o0bema myctoThl. MeciaenoBanue 3aBUCUMOCTH CHITBI TSDKECTH
oT Macchl Tena. OnpeneneHre Macchl U Beca Bo3ayxa. CloskeHue Cull, HalmpaBiIeHHBIX 110 OJTHOM
npsiMoit. M3Mepenue xecTkocTu npykuHbl. M3mepenne ko duiueHTa cuiabl TPEHUS CKOJIbKEHHUS.

Pemenne HecTaHIapTHBIX 337184




JlaBjienne. /laBiaeHue KUAKOCTEH U
ra3oB

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT TUIOMIAH MMOBEpXHOCTH. ONpeieieHre TaBIeHUs TBEPI0TO
Tena. Beraucienue cuibl, ¢ KOTOpoi atMocdepa T1aBUT Ha MOBEPXHOCTH cToja. OnpenerneHne Macchl
Tena, IiaBaroniero B Boje. OnpeneneHue mIoTHOCTH TBepaoro tena. OnpeneneHne oobeMa Kycka Jibjaa.
N3yuenune ycrnoBus riaBanus Tell. Penenne HecTaHAapTHRIX 3a71a4

4. | Pabota u MOIIHOCTD. Brruncnenue paboThl 1 MOIIHOCTH, Pa3BUBAEMOM YUEHHUKOM IIpU noabeMe ¢ 1 Ha 3 sTax.
Jueprus Ornpezenenne BIMTPHINIA B cuiie. HaxoxxaeHre meHTpa TsokecTu iockor ¢urypsl. Berancnenue KIT/]
HAKJIOHHOHN IIIOCKOCTH. M3MepeHue KMHETHYeCKOW »Hepruu. M3MepeHune moTeHUMalbHON JHEPrUu.
Pemenne HecTaHIAapTHBIX 3a4a4.
8 KJ1acc
Ne HasBanmue pa3gesia (Tembl) Conep:xanue yueOHOro npeamMera, Kypca
1. |Dusuyeckuit Meroa H3y4YeHHS Omnpenenenue 1eHsbl JeseHus NpuOopoB, CHIATHE NoKazaHui. Onpe/esieHne NorpelHoCTed N3MEPEHUH.
NpUPOAbI: TeOpeTHYeCKHd U
PKCIIEPUMEHTAJIbHbIH
2. [TemioBble sIBJI€HUS] H METOAbI HX OnpeneneHue yIauMHEHMs Tejla B NPOLECCE M3MEHEHHs Temneparypbl. Pemenue 3anad Ha
HCCJICAOBAHNSA ONpPECIICHUE KOJIMYECTBA TEIIOTHL. [IpuMEHEHHE TENIOBOrO pacIIMpeHMs Ul perucTpanuu
TeMrieparypbl. MccnenoBanue npoueccoB IUIABICHUS M OTBepAcBaHusA. M3ydeHue ycTtpoiicTtsa
Teru1oBbIX ABuraresneil. [Ipudopsl s n3MepeHust BIaXXHOCTH BO3yXa.
3. [DaexkTpuYeckue sIBJEHHUS U METOIbI OmnpeneneHue yIelbHOTO CONPOTHUBIIEHUS NMPOBOAHUKA. 3akoH Oma aJisd ydacTka uenu. Pemenue
X HCCICI0BAHUSA 3ajad. lccienoBaHne W HMCHOJIB30BAaHUE CBOMCTB DJIEKTPUYECKMX KOHJEHcAaTopoB. Pacuer
notpebisemoii anekrposneprun. Pacuer KIIJl snekrpuueckux ycTpoicTs. Perienue 3aiau Ha 3aKOH
[xoyia -JIenna.
4. [DJIeKTpOMarHuTHbIE SIBJICHUSI [Tonyuenue u puKCHpPOBAaHHOE W300paKeHNE MAarHUTHBIX Mojel. M3yuenue cBONCTB 3€KTpOMarHura.
3yueHnne Mosienn JeKTpoABUraress. Pemenne kaueCTBEHHBIX 3a/1a4.
5.  |OnTHka N3yuenue 3akoHOB oTpaxkeHus. HabmoneHne oTpaxkeHus U mpeaoMieHus cBeTa. M3oOpakeHus B

JIMH3aX. OHpC,Z[C.HCHI/Ie rJIaBHOI'O (pOKYCHOTO pacCTosdHuA U OINTUYECKON CHIIBI JHUH3BI. HaGJ’IIOI[CHI/IC
I/IHTCp(I)CpCHLII/II/I cBera. Pemenue 3amad Ha MPpCIOMJICHUC CBCTA. HaGJ’IIO)IeHI/IC MMOJIHOT'O OTPaAKCHHUA
CBCTA.




9 kiacce

Ha3Banue pa3aena (Tembl) Conep:kanue y4eOHOr0 nmpeamera, Kypca

Marserusm Komnac. IIpunimn pabotel Maruut. MarauTsl TOJIOCOBBIE, AyroBble. MarHuTHas pyna. MarautHoe
noJie 3emiu. M3roToBiieHne MaruuTa. Penienne kauecTBEHHbIX 3a/1a4.

DJIEKTPOCTATHKA DneKTpruyecTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE AIEKTPUUECTBO. DIIEKTPUUECTBO B
UTPYIIKaX. DJIECKTPUUCCTBO B OBITY. Y CTpOMCTBO OaTapeiiku. Pemenre HecTaHJapTHBIX 3a71a4.

Caer Ucrounuku ceeta YcrpoiictBo ria3a. ConHeunble 3aiiunku. Tens. 3armenue. [[Bera komnakT aucka.
MpbuibHblil cnektp. Pagyra B mpupopne. Jlynneie u Conneunble 3arMmeHus. Kak ciomars ayd? Kak
3ake4b OroHb? PerieHne HecTaHIapTHBIX 3a/1a4.

MeTtoabl 00y4eHuss 1 (P)OPMbI OPraHU3ANNH eATEJIbHOCTH 00yUAOIINXCS
Peanuzanus mporpaMMel BHEYPOUHOH JiesiTenbHOCTH «O3a1adeHHas GU3nKay MpearnoiaraeT HHANBAIYAIBHYIO U TPYIIIIOBYIO PaboTy 00ydarommxcs,

IUTAHUPOBAHKE U NPOBEJICHHUE UCCIIEI0BATEIbCKOI0 HIKCIIEPUMEHTA, CAMOCTOSITEIbHBIN cOOp TaHHBIX AJIS PEIICHUs] IPAKTUYECKUX 3a/1a4, aHaJIU3 U
OLIEHKY MOJyYEHHBIX PE3yJIbTaTOB, M3rOTOBJIEHUE TOocoOmit n Mozeneil. [IporpamMa npeaycmaTrpuBaeT He TOJIBKO 00Yy4YarolIie U pa3BUBAOLIUE
LIEJIH, €€ peann3alysi CriocoOCTBYET BOCIUTAHUIO TBOPUECKON JIMYHOCTH C aKTUBHOM KU3HEHHOW no3uiueil. Beicokux pe3yiabTaToB MOTYT JOCTUYD B
JAHHOM CJIy4ae He TOJIbKO YUEHUKHU C XOPOIIeH IIKOIBbHOM yCIIeBaeMOCThIO0, HO M BCE 11€TIeyCTPEMIIEHHBIE aKTHBHbIE pe0siTa, yKe ClIeaBIIie CBOM

npodeccruoHaIbHBIN BHIOOD.

OOyueHne OCYIIECTBISETCS C UCIIOJIb30BaHNEM O0OPYAOBaHMS IIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJOTMYEeCKOW HampasieHHocTed «Touka
pocTtay, KOTOPBIA CO3/aH JJIsl pa3BUTHS Yy OOYYAIOIIUXCS €CTECTBEHHO-HAYYHOH, MaTeMaTHYeCKOH, WH(POPMAIMOHHOW TI'paMOTHOCTH, (OpPMHUPOBaHUS
KPUTUYECKOTO U KPEATMBHOT'O MBIIUIEHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, a TaKXe JJIS MPAKTUYECKOH OTpaboTKH
yueOHOro MaTepuasa 1no yueoOHoMy npeamery «Puznkay.



TemaTnueckoe mianuposanme (1 200 odyuenus)

Txaacce
Haumen Conepxanue Koanuect dopma Hcnosn3oBanue JlaTa
OoBaHHE BO 4acoB SAHATHH 00opy/oBaHMsI LIEHTPA
pasjiena «Touka
pocTa»
Bronnoe 3anstue. MHCTpyKTaxk 1Mo TexHuke Oe3omacHocTd. Ha 1 Oecena O3HakomieHue ¢ ITUGPOBOIA
6a3e nenTpa odpaszoBanus "Touka pocra" nabopaTopuel eHTpa
"Touka pocta"
(nemoHcTpanus
TEXHOJIOTHUH U3MEPEHNUS)
|. IlepBoHayaIbHBIE CBeICHHUS O CTPOCHUH BellecTBa A
OkcnepuMmeHTalbHas padora Ne 1 «Omnpenenenne 1eHbl A€ICHUS 1 skcnepuMeHT | JIuHelka, JieHTa MepHas,
paznuuHbIX mpubopoBy». Ha 06aze mentpa oOpa3oBanus"Touka M3MEPUTEIbHBIA LIWIIUHAD,
pocra" TEPMOMETD, JATYUK
TEMIEPATYPbI
OxcnepuMeHTanbHas padota Ne 2 «OmnpeneneHne reoMeTpUIeCcKux 1 skcriepuMmeHT | HabGop reomerpruueckux Temi
pa3MepoB Tem».
Ha 6a3e uentpa obpazoBanus "Touka pocra"
IIpakTuueckas padota Ne 1 «/3roroBieHne n3aMepuTeIbHOTO 1 MpaKTUyecKas
AJTUHIPAY pabora
OkcnepuMeHTanbHast padota Ne 3 «M3mMepeHne Temneparypsl TE» 1 SKCHEPUMEHT
OkcnepuMeHTanbHast padora Ne 4 «M3mepeHne pasMepoB MallbIx 1 9KCIIEPUMEHT
TEI.
OxcnepumeHTanbHas padota Ne 5 «M3MepeHue TOMIUHBI JIUCTa 1 SKCIEPUMEHT
Oymaru»
I'nasa I1. BzaumopaeiicrBue TeJ 124
OxcnepuMmeHTanbHas padbora Ne 6 «3MepeHrne CKOPOCTH IBHKCHHS 1 SKCIEPUMEHT
TEm».
Pemrenne 3amad Ha Temy «CKOpOCTh PABHOMEPHOTO JIBHXKCHUS» 1 peuieHue




3a1a4

10 DkcniepuMeHTaNbHAs pabota Ne7 «M3mepenue maccel | karm 1 IKCIIEPUMEHT AIICKTPOHHBIC BECHI
BOJBD».
Ha 6a3e nentpa oopazoBanus "Touka pocra”
11 OkcnepuMeHTanbHas padbota Ne 8 «3MepeHue IIOTHOCTH KyCKa 1 SKCIepuMeHT | JIuHeiika, neHTa MepHad,
caxapa» U3MEPUTENbHBIN LUIUHIID,
Ha 6a3e nentpa obpazoBanus "I'ouka pocra" SJICKTPOHHBIC BECBI
12 DkcnepuMeHTanbHasg padota Ne 9 «3mepeHue MIOTHOCTH 1 sKcriepuMeHT | JIuneiika, neHTa MepHas,
Xo3siiicTBeHHOTO MbLIa». Ha ©6a3e wnentpa oOpa3oBaHHs U3MEPUTENbHBIN LUIHHIID,
"Touka pocra" AIIEKTPOHHBIC BECHI
13 Pemenue 3anay Ha Temy «I1OTHOCTH BeriecTBay. 1 pelieHue
3aja4
14 OkcnepumenTanbHas padora Ne 10 «MccrnenmoBanue 3aBUCHUMOCTHU 1 SKCIEPUMEHT
CHJIBI TSDKECTH OT MAaccChl TeJay.
15 OkcnepuMeHTanbHas padora Ne 11 «OmpeneneHue Maccel U Beca 1 JKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 DkcniepuMeHTaNbHas padota Ne 12 «CrnoxkeHre CHll, HalpaBIeHHbBIX 1 skcriepuMenT | Iltatus, peiyar, JMHEHKa,
10 OHHOﬁ HpﬂMOﬁ». JBa OJWHAKOBBIX I'Py3a, JBa
Ha 6a3e nentpa obpazoBanus "Touka pocra" 6“‘)1‘%’ HHTB HEPACT:DKAMAL,
JIMHCUKA U3MECpPUTEIIbHAsA,
AUHAMOMETP
17 OkcnepuMeHTanbHast padora Ne 13 «3mepeHue xKecTKOCTH 1 skcriepuMenT | Ilratue ¢ kpenexom, Habop
MPYKUHBD) NpYXHUH,  HaOOp  Ipy30B,
Ha 6a3e nenTpa ob6pazosanus "Touka pocra" THHCHKE, THHAMOMETD
18 OkcnepumenTanbHas padota Ne 14 «M3mepenue korddunueHta 1 sKcriepuMeHT | JlepeBsiHHBIH  OpyCOK,
CHIIBI TpeHHus CKolbkeHus». Ha 0aze meHtpa oOpa3oBaHUs HabOp TIpy30B, MEXaHU-
"Touka pocra" yeckas CKaMb,
JTUHAMOMET]
19 Pemenue 3anay Ha TeMy «Cuma TpeHUs». 1 pelieHue
3a1aq
I11. JaByaenue. laBjeHue ;KkuIK0OCTe U ra3oB 74




20 OkcnepuMeHTanbHass padora Ne 15 «VccrnemoBaHue 3aBHCHMOCTH 1 AKCTICPUMEHT
JaBJICHUS OT IJIOIIAAH MOBEPXHOCTH»
21 OkcnepuMeHTanbHass padora Ne 16 «OmnpeneneHue IaBleHUS 1 SKCIEPUMEHT
HWIMHIpHYEcKoro Tenay. Kak Mbl Bugum?
22 DxcnepuMmeHTanbHas padora Ne 17 «Beruncnenue cuiibl, ¢ KOTOPOH 1 3KCIIEPUMEHT
atMocdepa JaBUT Ha TIOBEPXHOCTh cToda». lloyemy wmwmp
Pa3HOLIBETHBIN.
23 DOkcnepuMeHTanbHas padborta Ne 18 «OnpeaeseHne Macchl Tena, 1 SKCIIEPUMEHT
IJIABAIOIIETO B BOJE.
24 OkcnepuMeHTanibHasg pabora Ne 19 «OmpeneneHue IUIOTHOCTH 1 skcriepuMeHT | JIluneiika, neHta MepHasd,
TBEPAOTO TENIay. U3MEPUTENIbHBIN  IVIIUHD,
Ha 6a3e nentpa obpaszoBanus "Touka pocra" SJICKTPOHHBIC BECHI
25 Pemennie kauecTBeHHBIX 3a7a4 Ha TeMy «llnaBaHue Tem». 1 pelieHue
3a1a4y
OkcnepumenTaibHas padora Ne 20 «3ydenue ycnoBuil miaBaHus 1 JKCIIepuMeHT | JuHamoMerp, IuTaTus
26 TET». YHHUBEPCAIbHBIH, MEPHBIH
Ha Ga3ze nentpa oOpazoBanus "Touka pocra" [HIARIP
(Mensypka), rpy3
UWIMHAPUYECKUN U3
CIICaJIbHOI'O I1JTaCTHUKA,
HUTb, TIOBApPCHHAs COJIb,
najjo4yka JJist rIepeMeIin-
BaHUs
IV. PadoTa u MOIIHOCTb. DHeprus 8u
27 OkcnepuMeHTanbHas pabota Ne 21 «Bbrumcienue paOoThl, 1 9KCIIEPUMEHT
COBEPILIEHHON NIKOJIBHUKOM IpHU NoibeMe ¢ 1 Ha 2 3Tax»
28 OkcnepuMeHTanbHass padora Ne 22  «BwuucieHne MOITHOCTH 1 3KCIIEPUMEHT
pa3BUBaEMOM IIKOJILHUKOM IpH Moabeme ¢ 1 Ha2 sTax»
29 OkcriepuMeHTanbHas pabora Ne 23 «OmpeneneHne BBIMTPHINIA B 1 sKcriepuMenT | TlomBrokHbli 1
CHJIe, KOTOPBIN JaeT MOABMKHBIM U HEMOIBUKHBIN OJIOKY. HETIOIBIKHBIN OJIOKH, HAOOD
Ha Gase nentpa o6pasosanus "Touka pocra" TPY30B, HUTE, IHAMOMETD,
IITaTuB, JUHCUKA
30 Pemenue 3amau Ha Temy «PadoTta. MoutHOCTh». 1 perieHne




3a1a4y
31 OkcnepumeHTanbHas padota Ne 24 «Beruucnenne KII1/] HakmoHHOM 1 skcniepuMeHT | Llrarus, MeXaHu4YeCKas
ITTOCKOCTI. CKaMbsl, OPYCOK C KPIOYKOM,
Ha 6a3e nenrpa obpasosanus "Touxa pocra" TMHCHKa,  Habop - rpysoB,
JIMHAMOMET]
32 OkcnepuMeHTanbHass padora Ne 25 «M3mepeHne KHHETHYECKOMH] 1 SKCIIEPUMEHT
SHEPTUU TeJlay
33 Pemenue 3anau Ha Temy «KuHeTndeckast SHEPTUs». 1 pelieHue
3a1a4y
34 HToroBslii KOHTPOJIb 3HAHMI. 1 JTUIAKTHYECKO
€ 3aJaHue
34
Hmozo
TemaTuveckoe miaHupoBanue (2 200 odyuenus)
8kiace
Haumen Conepxanue Koauuect dopma Hcnoan3oBanue JlaTa
oBaHHe BO 4aCOB 3aHATUH 000opy10BaHMSs LEHTPA
pasieJia «Touka
pocTta»
|. dusnyeckuii MeTO N3yYeHUsI MPUPO/IbI: TeOPEeTHYECKUI U 34
JIKCIEPHUMEHTAIbHBIH
1 BBoanoe 3anstue. MHCTpyKTaxk 1o TexHuke O6e3omacHoctu. Ha 1 Oecena O3zHakoMIyIeHHE c
0aze nmeHTpa oodpazosanus "Touka pocra” 1 poBoi  abopaTopueit
nenTpa "Touka pocra”




2 OxcnepumeHTanbHas padota Ne 1 «OmnpeneneHne 1EeHbI TeIeHUs 1 skciepuMeHT | JIuneiika, nenra mepHas,
npubopoB, cHATHE MoKazaHui» Ha 6a3e nentpa "Touka pocra” M3MCPUTEIBHBIH LHITHHID,
TEPMOMETP, TaTUHK
TEeMIEPATypPhI
3 Omnpenenenue NOorpeniHocTel n3MepeHus. Pemenue kauecTBEeHHbBIX 1 pelieHue
3azad. 3a1au
I'naBa |l. TenJioBble siBJIeHUSI H METO/bI HX HCCJIEI0BAHUA 8u
4 Omnpenenenre yJUIMHEHHS Tela B MPOLIECCe U3MEHEHUS TEMITepaTyphbl 1 OTIBIT - JlabopaTopHblil TepMOMETD,
Ha 6a3e nentpa "Touka pocra" UCCIIEIOBAHUE | JAaTYUK TEMIIEPATYPHI
5 Pemenne 3aau Ha onpeeneHue KOJIM4ecTBa TEIJIOTHI. 1 peuieHue
3aja4
6 [IpumeHeHue TENI0BOTO pacIMpPEHus AJIs PETUCTPaLun 1 Ipe3eHTaLUs
TeMreparypbl. AHaIU3 U 000011IeHNEe BO3MOXKHBIX BAPHAHTOB
KOHCTPYKIIHH.
7 OkcnepuMeHTanbHast pabota Ne 2 «lccnenoBanue MmpoueccoB 1 9KCTIepUMeHT | JlaTunk Temneparypsi,
IUTaBJICHUS U oTBepaeBaHus». Ha 6aze nenrpa "Touka pocra" KaJIOPUMETP, COCY[T C TArOUINM
JIbAOM, COCYJ C BOOAOH,
QJICKTPOHHBIC BECHI.
8 ITpakTrueckas pabora Ne 1 «3ydeHne cTpoeHUs! KpUCTAIIOB, UX 1 IpaKkTU4ecKas
BbIpAIllBaHUE. paboTta
9 N3ydenue ycTpoiiCTBa TEMIOBBIX JBUTATEIICH. JIEKLINS
10 [Tpubops! a5 U3MepeHHst BIAXKHOCTH. DKCIIepUMEHTalbHas paboTa sKcriepuMeHT | Jlardyuk remneparypsl,
Ne 3 «Onpenenenue BIaXXHOCTH BO3/lyXa B KaOuHeTax 1IKoib» Ha TEPMOMETD, Mapiis, COCy[ €
6a3ze nenTpa "Touka pocra” BOJI0H
11 Pemenne kauecTBeHHbIX 3a1a4 Ha omnpenenenue KII/I rernmosoro 1 pelieHue
JIBUTATEJIS. https://uchitel.pro/3agaun-na-Kmja-TemIoBbIX- 3amau
nBuraresnei/
1. DiexTpuyeckue siBJEHUSA U METOAbI HX HCCIeTOBAHUSA 8u




12 [Ipaktnueckass pabora Ne 2 «OmpeneneHue  yaeiabHOTO 1 npakTudeckas | Jaruuk HaIpsHKCHUS,
COIPOTUBIICHUS PA3JIMYHBIX IIPOBOJIHUKOBY. pabora BOJILTMETP JIBYXTIPENebHbIi,
Ha 6a36 LeHTpa "Touka pOCTa" HCTOYHUK ITUTAHUS, KOMIIJICKT
HPOBOJIOB, PE3UCTOPBI, KITFOY
13 3axon Oma jy1 yyacTka 1enu. Pemenue 3agau. 1 pelieHue
3aj1a4
14 HccnenoBanue 1 UCIOJIb30BAaHHE CBOMCTB AJIEKTPUYECKHIX 1 Habro1eHne
KOH/IEHCaTOPOB.
15 Pemienue 3a1a4 Ha 3aBUCUMOCTD COIIPOTUBIICHUS IPOBOJHUKOB OT 1 perieHue
TeMIIepaTyphl. 3aj1a4
16 [IpaxTnueckas padora Ne 3 «Pacuer noTpediiseMoit 3JIeKTpO3HEPTUn 1 npakTuueckas | Jarauk TOKa, JATIUK
COOCTBEHHOI'O IOMaY. paborta HAIPSKEHU, amrepmeTp
Ha 6a3e uentpa "Touka pocra” JIBYXTPCAICIBHBIN,  BOTBTMETD
ABYXNIPEACIIbHBIU, JIaMIIOYKa,
HCTOYHHUK IIHUTaHWA, KOMIIJICKT
IIPOBOJAOB, KJIIOY
17 Pacuer KIIJ| anekTpudeckux yCcTpoucTB. 1 peuieHue
3aj1a4
18 Pemenue 3anau Ha 3akoH Jlxkoyiis - JIenna. 1 peleHue
3ajga4
19 Permienne kauecTBEHHBIX 3a7aY. 1 JlefioBasi urpa
IV. DaexkTpoMarHuTHbIe sIBJICHUS Sy
20 [Tonydenue u GpuKkcupoBaHHOE U300pakeHHEe MarHUTHBIX moJyielt. Ha 1 npakTuaeckas | Jdemoncrpanus
6a3e nenrpa "Touka pocra" pabota «M3mepeHne MarHUTHOTO
moJist BOKPYr mNpoBOAHHUKA C
TOKOM»: JaTYUK MAarHUTHOI'O
I10JI4, JABa miraTuBa,
KOMILJICKT IpoOBOJOB,
HCTOYHHUK TOKA, KJIIOY
21 W3ydeHue cBOICTB 3J€KTPOMarHuTa. Ha0II0/IeHue
22 N3yuenne Moaenu 31eKTPOIBUTATEIIS. 1 JIEKLUSL, JEM.
HKCIEPUMEHT
23 DKcKypeusl. 1 Oecena




24 Pemrenne kadecTBEHHBIX 3a0a4. 1 perieHne
3a/1a4
V. OnTuka 10
1
25 N3ydeHne 3aKOHOB OTPaKCHHUS. JICKIIMS, JICM.
AKCIIEPUMEHT
26 OkcnepuMmeHTanbHas pabora Ne 4 «HaGmrogeHue oTpakeHHs W 1 9KCIepuMeHT | OcBeTUTeNh ¢ HCTOYHHKOM
IPETOMIICHHS CBETA. cBera Ha 3,5 B, ncrounux
Ha 6a3e nienrpa "Touxa pocra" TTMTAHIL, KOMIIICKT
IIPOBOJIOB, IIieNeBast quadpar-
Ma, MOJNyUWJIWHApP, IJIAHIICT
Ha IIJIOTHOM JIUCTEC C
KpPYTOBBIM TPaHCIIOPTHUPOM
27 DkcnepuMeHTanbHas padora Ne 5 «M3o00pakeHus B auH3ax». Ha 1 9KCIepuMeHT | OcCBeTUTENh ¢ HCTOYHHKOM
6a3e nentpa "Touka pocra" cBera Ha 3,5 B, HCTOYHUK
IUTaHuA, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, SKpaH CTAJIbHOMH,
HarpaBJjigronias ¢
M3MEPUTEIBLHOMN IIKAJOM,
coOMparoIIne JINH3BI,
pacceuBaronias JInH3a, cnafm
«Mogenb npenaMeTa» B
peuTepe
28 DkcnepuMeHTanbHas padota Ne 6 «OmnpeneneHue ri1aBHOTO 1 IKCIIEPUMEHT
(hOKYCHOTO PacCTOSTHUS 1 ONTHYECKON CHIIBI TUH3BI.
29 OxcnepumeHTanbHas pabora Ne 7 «Habmronenue nHTepdepeHIny 1 1 SKCIEPUMEHT
TUGPaKIIKN CBETaY.
30 Pemenue 3amau Ha pesoMIIEHUE CBETA. 1 perieHne
3a/1a4
31 DkcnepuMeHTalbHas padbota Ne 8 «HabnroaeHue moiHoro 1 SKCIEPUMEHT
OTpPaKCHUSI CBETaY.
32 Pemenre kauecTBEHHBIX 3a71a4 Ha OTPAKCHHE CBETA. 1 perieHne
3a/1a4
33 3amuTa mpoeKToB. [IpOeKTHLI. 1 WCCIICTIOBAHHUSI




34 HTOroBblii KOHTPOJIb 3HAHMIA. 1 TUIAKTHYECKO
€ 3aJlaHne
34
Hmozo
TemaTnueckoe manuposanue (3 200 odyuenus)
9ki1ace
Haumen Conepxanue Koauuect dopma Hcnouan3oBanue JlaTa
oBaHHe BO 4aCOB 3aHATUHA odopynoBanus «Touka
pasiena poctay»
1 BBoanoe 3anstue. MHCTpyKTax 1Mo TexHUKE Oe30macHoCTH. 1 1 Oecena
I. Marnerusm 94
2 OxcnepuMenTanbHasg padota Ne 1 «Kommac. [Tpunuun paboTs». 1 SKCIEPUMEHT
3 [TpakTuueckas pabora Ne 2 «OpHeHTHPOBAHHE C TIOMOIIIBIO 1 paKTHYecKas
KOMITaca. pabota
4 Marnutsl. [elictBue maruutoB. Pemenue 3amau 1 Ha0Ir0IeHNEe,
pelieHue 3aaa4
OkcnepuMeHTalbHas padota Ne 3 «3aHUMATENbHBIE ONBITHI C 1 SKCIEPUMEHT
5 MarHuTaMu.
MaruutHas pyzaa. [lonesnsie nuckonaembie Camapckoil 00JacTH. 1 Ipe3eHTalus
JeiicTBue MarHuTHOTO moJisi. MarautHoe moisie 3emian. Ha 1 JleMoHCcTpanus
6a3e nenrpa "Touka pocra" «M3MepeHne moJisi MOCTOSIH-
HOIro Mar"HurTa: JaTYUuK
MAarHuTHOI o I10JI, I10-
CTOSTHHBIA MarHUT MOJ0COBOM
8 JlericTBre MarHuTHOTO 10JIA. Pemenne 3anay. 1 pelienue
3a1aq




9 DkcnepuMeHTaNIbHAs padoTa Ne 4 «M3roToBIEHNE MAarHUTOBY. IKCIIEPUMEHT
10 [Ipe3eHTarnus mpoeKToB. M CCJIETOBAHMUS
I'nasa II. DaekTpocraTuka 9y
11 OkcnepuMeHTanbHas padora Ne 5 «CtaTuueckoe 3J1eKTPUIECTBOY. SKCIIEPUMEHT
12 OCTOpOXKHO cTaTHYECKOE AIeKTpUuUecTBO. Pemenue 3agau 1 pelieHue
3ajau
13 DkcnepuMeHTalbHas padota Ne 6 «3aHMMATENbHBIE OMBITH. 1 JKCIIEPUMEHT
14 DIeKTpUYECTBO B UTpymikax. CxeMbl paboThl 1 MpaKTHYecKas
pabora
15 DNEeKTPUYECTBO B OBITY 1 KHMHOIIOKA3
16 OkcnepuMmenTasibHas padota Ne 7 « YceTpoiicTBO OaTapeiku». Ha0JII0/IeHue
17 DOkcnepumeHTanbHas padorta Ne 8 «M300peraeM GaTapeKy». 1 MpaKTHYecKas
pabota
18 [Ipe3eHTarnus mpoeKToB. 1 Hay4YHbIC
WCCIIETOBAHMUS
19 IIpesenTanys MpoeKTOB. 1 Hay4yHbIE
WCCIIETOBAHMUS
20 IIpesenTanus MpoeKTOB. 1 Hay4yHbIE
WCCIIETOBAHMUS
I11. CBer 154
20 Hcrounuku cBera. 1 nexnus, geM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha nentpa "Touka pocra" SKCIepuMeHT | ¢BeTa Ha 3,5 B, ncTOUHMK
IMUTaHuA, KOMIIICKT IIPOBOJOB,
meneBast nuadpar- Mma
21 Kax mb1 BUIum? 1 JIEKIUS, JIEM.
AKCIIEPUMEHT
22 [ToueMy Mup pa3HOLBETHBIMH. 1 JeKIuUs
23 OkcnepumeHTanbHas padota Ne 9 «Tearp TeHEi» 1 AKCTICPUMEHT




24 OxcnepumenTanbHas padora Ne 10 «ConHeunsie 3aiiunkn» Ha 1 9KCIEpUMEHT | OCBETUTENb ¢ MCTOUHUKOM
6ase nenTpa "Touka pocra” cBeta Ha 3,5 B, ncrouHmk
IMUTaHWUA, KOMIUICKT IIPOBOOOB,
mesneBas auadpar- mMa,
NOJIYUWJINHADP, IJIAHIIET Ha
TIJIOTHOM JIUCTE C KPYT'OBbIM
TPaHCTIOPTUPOM
25 Hucnepcusi. MbUIBHBIN CIIEKTP 1 JICKIHS, JICM.
AKCIIEPUMEHT
26 Panyra B mpupose. 1 MIPE3CHTAIHS
27 OkcnepumenTanbHas padora Ne 11 «Kak nmomyuuts pagyry?». Ha 1 skciepuMeHT | OcBEeTUTENb C UCTOUHUKOM
6a3e nentpa "Touka pocra" cBeta Ha 3,5 B, HCTOYHHK
MUTaHMUS, KOMIUIEKT
POBOJIOB, nieneBas
nuadparma, MOTYHUIHHID,
IUTAHIIET HA TUIOTHOM JIH-
cTe c KPYTOBBIM
TPAHCIIOPTUPOM
28 OKcKypeus 1 Oecena
29 JIynnsie u ConHeyHbIE 3aTMEHUS. 1 JEKIUS, IEM.
OKCIIEPUMEHT
30 Kaxk ciomars myu? 1 Oecena
31 3azepkaibe. 1 JICKITUS, JIEM.
OKCIIEPUMEHT
32 DkcnepuMeHTaNbHas padbota Ne 12 «3epkana» 1 SKCIEPUMEHT
33 3amuTa MpoeKTOB WCCIICTOBaHUS
34 3aKIIYUTETIFHOE 3aHATHE. 3AIUTA MPOEKTOB. 1 WCCIIeTIOBaHUS
34

Hmozo




[Iporpamma npeanonaraer pa3iau4Hble (YOPMbI KOHTPOJIS MPOMEKYTOUHBIX U KOHEUHBIX PE3yJIbTaToOB. B pe3ynbprare nu3yueHust JaHHOTO Kypca
KOHTPOJIb 3HAHHUM U HABBIKOB y4aluxcsi OyJeT MPOXOAUTh B T€UeHHE yueOHOro Kypca - B (hopMe (PpOHTATIBLHOTO OIPOCca, CAMOCTOS TEIbHBIX
MPAKTUYECKUX PadOT, TUCKYCCUN C BBICTPOSHHBIMH JIOTHYECKUMHU LIETIOYKaMH U JoKa3zaTeabcTBaMH. OLEHUBAETCS] CAMOCTOATEIHLHOCTh
BBITTOJIHEHUS 33/1a4, TaK )K€ paboTa yJaluxcsi OIICHUBACTCS C YIETOM UX aKTUBHOCTHU, KA4eCTBA MOATOTOBICHHBIX BBICTYIUICHUH,
JEMOHCTPAIIMOHHBIX OIBITOB, YMEHUM perieHus 3aaad. OneHnBaeTcs TakKe ydacTHe B 00CYXKACHUH, Ka4YeCTBO 33/]JaBa€MbIX BOIIPOCOB, BIa/ICHHE

MOHOJIOTHYECKOH 1 ﬂHaHOFquCKOﬁ P€4YbI0, YPOBCHDb (bHSPI“IGCKOfI KOMIICTCHIIUH.

Nrorosas arrecrarus 10 BHEYPOUHOH NEATEIHHOCTH ydamuxcs 7-9 kinaccoB «O3axaueHHas (PU3MKA» IPOBOAUTCS B (HOpPME JHITAKTHISCKOTO
3aJIaHus B IENSAX ONPEACICHUS CTEIICHH OCBOCHUS YUaIIUMUCS y4eOHOT0 MaTepuaa 1mo NpakKTHYeCKON (GU3MKe, B paMKaX OCBOCHUS OCHOBHOM
00pazoBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHUs.

3a1aHust OpUEHTHUPOBAHBI HA TIPOBEPKY YCBOCHHSI COICPIKAHUSI PA3/ICIIOB/TEM:

- 83aumooelicmsue mei (NIOMHOCMb ewecmed, Cuila mpenus, Kodgguyuenm mpenus) (Mooyas 7 Kiacc),

- 91leMeHmbl CMAMUKU, Menjiosvle A6leHUs, JIeKMpPOCmMamuKd, 3aKOHbl NOCHOSAHHO20 MOKA, 3aKOHbl ONMUKU (MOO0Y1b 8 Kiacc),
Dopma - ouoakmuueckoe 3a0anue (mecmol, NPAKmMuyecKue 3a0anus, peuleHue meop4ecKux 3a0a4) COCTaBJICHBI B IBYX BapuaHTax. Bpems
BBITIOTHEHUS pabOTHI — OJTUH YPOK.

IInan padotsi (7 kiaacc)

Homep [[IpoBepsiemble 3JIeMEHTbI IIpoBepsiemble yMeHUs Baun 3a
3a1aHUsl | comepKaHus BBbINIOJIHEHH E
3ailaHusd
1 [TpaxkTrueckas pabdoTa. YMeHnue cobpaTh MPaKTUYECKYIO YCTAaHOBKY | 1
COTJIACHO 3aJ[aHUs
2 OmnpenenurensHas popMyia 3HaHue GpopMys IJIOTHOCTH BellecTna, cuia | 1
BEJTMYMHBI TpEeHUsI
3 N3mepenne Gpuznueckoit YMeHune noab30BaThCsl K3BMEPUTEITLHBIMU 1
BEJIMYUHBI. pudopaMu, ONpeAessaTh LEeHY JAeeHus
prUOOPOB, UBMEPSITH PUINYECKYIO
BEIIMYHHY.
4 BrruucnurenbHble HaBBIKH Beruucnsate  GuU3MYECKyr0  BETUUYHUHY, 1
3allMChIBAaTh  PE3yJbTaT B  EAMHMIAX
n3Mepennss C1U




MaxkcuManbHOE KOJIMYECTBO OAJIJIOB 3a BBIITOJIHEHHE pa0OThI cocTarisger 10  Oauios.
BricTaBienne oTMeToK: oTMeTKa «5» - 80-100% - 8-10 6anna, otMeTka «4» - 66%-79% - 7 6amnos,otMeTKa «3» - 30%-65% - 6 — 3 Gamia, oTMeTKa

«2» - menee 30% - 0 — 2 Gasuia.

Hrorosas arrecranusa 7 Kjaacca «OsanaquHaﬂ (]m3mca»

BapuantNel
Hcnonb3ys pbluaXHble BeChl, MEPHbIH LWIMHJIpP, CTaKaH C BOJOM, IMIMHAP, COOEpUTE SKCHEPUMEHTAIbHYK) YCTAHOBKY IS
OIpeIeNIeHus INIOTHOCTU MaTepuaa, i3 KOTOporo U3roToBJjleH LMIMHIP. B O1aHke oTBETOB:

* cJeaiiTe pUCYHOK SKCIIEPUMEHTAIILHOM YCTAaHOBKHM ISl OIIPEIEIeHHUsl 00beMa Tea;
* 3anumuTe GopMyy Ui pacueTa MIOTHOCTH;

®  YKQXUTEC PE3YyJIbTAThl U3MCPCHUA MACChI HUJIMHApPA U €ro O6T)CMa; ¢ 3alMUIIXTEC YUCICHHOC 3HAYCHUC TIJIOTHOCTU MaT€pHrajia HUJInHApa.

Bapuant Ne2

Ucnonb3ys Opycok ¢ KproukoM, TMHAMOMETp ¢ mpenaeiaoM usmepenus 1H, nunamomerp c mpenenom mzmepenust SH, 2 rpysa maccoit
100r, HampaBisomas, coOEpUTE SKCIEPUMEHTAIBHYIO YCTAaHOBKY Ul OIpeneseHus Kod(p@HIMeHTa TPeHHs] CKOJBXEHUS MEeXIy
OpyCKOM M OBEPXHOCTBIO HampasJsitomeil. B 6i1anke oTBETOB:

* cJenaiiTe pUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKH;
* 3anummuTe Gopmyiny uid pacdera Ko3huimeHTa TpeHus CKOIbKEHHS;

* Vkaxure PE3YJIbTAaThl UBMCPCHUS BCCa 6pyCKa C I'py3aMU U CUJIbI TPCHHUA CKOJIBKCHUA IIPU IBUKCHHUN 6pyc1<a C I'py30M IO ITOBCPXHOCTHU

HaHpaBHHIOLHCﬁ; * 3anuIINTe YUCICHHOE 3HAUCHUE KOB(I)(I)I/II_[I/ICHTS. TPCHUS CKOJIbXKCHUA.

OTBeThI M KPUTEPHUH OLICHUBAHMS BbINOJHEHHS 3a1aHuil (7 Kiacc)

Bapuant Nel

HV=V,-V; 2)p=m/V



3yM=66T; V=>56mM1=56cm®;  4)p = 1.2 /em® = 1200 kr/v®

Coaepixanue KpuTepusi

Banasl

IIoaHOCTBIO IMMPAaBUJIbHOC BBIMTOJIHCHUC 3alaHW A, BKIIIOYAIOIICC B ceOs:

. CXEMaTU4HbIN PUCYHOK dKCIIEPUMEHTAIBHON YCTAaHOBKH;

. dbopMmyity s pacu€Ta HCKOMOMW BEJIMYHMHBI IO JJOCTYITHBIM JIJISl K3MEPEHHSI BEJIMUUHAM (68 OaHHOM Cyuae Ois
onpeoeieHusl NIOMHOCMU mea);

. MPAaBUJIHHO 3aIIMCAHHBIC PE3YJILTATHI MPSMBIX U3MEPCHUH (8 OGHHOM CllyHae pe3yabmamsl U3MEPEHUsi MACCbL med
u obvema mena),

. MOJTYYSHHOE MTPABHIILHOE YMCIICHHOE 3HAYEHUE UCKOMOM BEJTMYHUHBI

[IpuBeneHbI Bce 3JIEMEHTHI IPAaBUILHOTO OTBeTa 1-4, HO MoMyIIeHa OmrOKa MPHU BHIYMCICHUN 3HAYEHUS HCKOMOM
BEJINYMHBI.

NJIN

JomnyiieHa omuoka mpu 0003HAYSHUH eMHHI] U3MEepeHus: HCKoMoH BernnunHbl. MJIN

JlonymieHa omuOKa B CXEMaTHYHOM pPHUCYHKE OSKCIEPUMEHTAIBHON YCTaHOBKU, WJIM PUCYHOK OTCYTCTBYET, WIHU
OTCyTCTBYeT popMyIa B 00IIeM BUIE IJI pacueTa HCKOMON BETHUUHBI

Crienan pUCyHOK AKCIIEPUMEHTAJIbHONW YCTaHOBKH, IPABUIILHO MIPUBEIEHBI 3HAUEHUS MPSMBIX U3MEPEHUM BETMYHMH, HO HE
3anucana ¢popmyJa IJis pacueTa UCKOMOW BEIMYMHBI, M HE monydeH otet. NJIN

[IpaBuiIbHO IpHUBEIEHBI 3HAUEHUS IPSIMBIX U3MEPEHUN BETTMUMH, 3arrcaHa ¢popMyiia i pacueTa HCKOMON BEJIHMYHHBI, HO
HE MOJYy4YeH OTBET, U HE IPUBE/ICH PUCYHOK dKCIIepUMEHTaNIbHOM ycTanoBku. NJIN

[IpaBuIbHO TNIpUBEACHBI 3HAUEHUS MPSAMBIX HM3MEPEHUH, NPUBEICH IPaBWIBHBIA OTBET, HO OTCYTCTBYIOT PHCYHOK
HKCIEPUMEHTAIBHON YCTaHOBKHU M (hopMya Ui pacyeTa UCKOMOM BETMUMHBI




3anucaHbl TOJIBKO MPaBUIIbHBIE 3HAYECHUS MTPSIMBIX U3MEPEHU.

NI

[IpuBeneHo npaBUIbHOE 3HAYEHHE TOJBKO OJHOTO W3 MPSMBIX H3MEPEHUN, M MpeACTaBieHa IMPaBUJIbHO 3arucaHHas
dopmyna s pacueéTa HCKOMOW BEITMYHHBEI.

NJIN

[IpuBeneHo npaBUIbLHOE 3HAYEHHE TOJIBKO OJIHOTO U3 NPSMbIX U3MEpPEHUH, U CAeNlaH PUCYHOK 3KCIePUMEHTAIbHON
YCTaHOBKH

Bce ciryuan BBITIOJTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPUSAM BbICTaBieHUs 1, 2, 3 unu 4 Gaios.
Pa3po3nenHsbie 3anucu. OTCYTCTBUE MONBITOK BBIIOJHEHUS 3a1aHUS

\Maxcumanvuvii Oain

Bapuant Ne2
1)

)

2) Fynp = Frp (ipu paBHOMEPHOM JBHIKCHHUH );

Fp=HUN;N=P > Fu=uP; L=
3) Fynp=0,44 H; P=2,8H

4) 1L =0,16



Conep:xaHue KpuTepus Banasl
[ToTHOCTBIO PAaBUIIBHOE BBIMOJIHEHUE 3a/JaHHs, BKIIOYAIOIIee B ceOsl:
. CXEMaTU4HbI PUCYHOK dKCIEPUMEHTAIBHON YCTAaHOBKH;
. dhopMyIy s pacdeTa MCKOMOW BETMYMHBI IO JOCTYITHBIM JIJISl H3MEPEHUS BETUIHHAM (8 OAGHHOM Cyuae 015 OnpeoeieHus
Koappuyuenma mpenus); 4
. IIPaBWJIbHO 3aIIMCaHHbIE PE3YJIbTATHI IPSMBIX U3MEPEHUH (8 OaHHOM Cclyuae pe3yibmamsl U3MepeHus eeca meid ¢ 08yms
epy3amu U CUNbl MPEHUsL CKOTIbIHCEHUS),
. MOJTyYEHHOE MPABUILHOE YNCIEHHOE 3HAYEHUE NCKOMOM BETMYHUHBI
[IpuBeneHbI BCE 2IIEMEHTHI MPaBUIILHOTO OTBETa 1-4, HO TOMyIIeHa OMMOKa MTPU BBIYMCICHUN 3HAYEHUS] HCKOMOW BEJIMYHHBI.
NI
Jomnymiena omu6ka npu 0003HAYSHUH SIMHUIL U3MepeHust uckomoi Bennuunbl. 1IN 3
Jlonymiena omuOka B CXEMaTHYHOM PHUCYHKE SKCIEPUMEHTAIIHON YCTAaHOBKH, WJIM PUCYHOK OTCYTCTBYET, UJIH OTCYTCTBYET
dbopmyna B o01IeM BHIe AJi pacueTa HICKOMOM BEJIMYUHBI
CrhenaH pUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKH, MPABMIILHO MPUBEICHBI 3HAUEHUS MPSMBIX U3MEPEHUH BETMYMH, HO HE 3alicaHa
dopmyna as pacuéTa HCKOMOM BETMYUHBI, U HE MOJTyYEH OTBET.
NJIN
[IpaBUIBHO MTPHUBEICHBI 3HAYEHUS IPSIMBIX U3MEPEHUH BEIMYMH, 3anucana (GopMysa sl pacueéTa UCKOMOM BEIMYUHBI, HO HE 2
MOJIyY€H OTBET, U HE MIPUBEICH PUCYHOK 3KCIIEpUMEHTaNbHON ycTaHoBKU. MJIN
[IpaBunbHO TmpUBENEHBI 3HAYEHHUS NPSIMBIX HU3MEPEHHUH, NpPUBEICH TMPaBUIBHBIA OTBET, HO OTCYTCTBYIOT PHCYHOK
HKCHEPUMEHTAIBHON YCTaHOBKH M (hopMya Ui pacyeTa UCKOMOM BETHMUHHBI
3arnmcanbl TOJIBKO MPAaBUIIbHBIC 3HAYCHUS TIPSMBIX H3MEPEHHN.
NJIN
[IpuBeneHo MpaBHILHOE 3HAYCHHE TOJIBKO OHOTO M3 MPSMBIX W3MEPEHUH, W TpeACTaBIeHa MPABHIBHO 3amucaHHas GopmyIia 1
111 pacu€Ta uckoMoi BenmanHbl. TN
[IpuBeneHO MpaBUIIbHOE 3HAYEHHE TOJIBKO OJJHOTO U3 MPSMBIX U3MEPEHUH, U C/IeJaH PUCYHOK SKCIEPUMEHTAIBHON YCTaHOBKU
Bce ciryuan BBITIOJIHEHUS, KOTOPBIE HE COOTBETCTBYIOT BhIIIEYKa3aHHBIM KpUTEPUAM BbICTaBiIeHUs 1, 2, 3 unu 4 Gaiios. 0
Paspo3nennsie 3anucu. OTCYTCTBUE MOMBITOK BHITOJTHEHUS 3a/1aHUS
MaxcumanvHolii 6ann 4




Ilnan padotsl (8 kiaacc)

Homep [IpoBepsieMble Dj1eMeHTHI IIpoBepsiemble yMeHUsI BaJjut 3a BbINOJTHEHUE
3aJJaHUusA coaepKaHusd 3aJJaHUusA
1.1 SIBiIeHUS TEILUIONPOBOAHOCTH OOBsICHEHHE SIBIICHUH TETJIONPOBOHOCTH 1
1.2 ArperatHbple  COCTOSIHHS Urenue rpadMKOB HarpeBaHus Tell. 1
BEIIICCTBA
1.3 3aKOHBI MIOCTOSTHHOTO TOKA [TpakTHdeckne yMEeHHS MO paboTe C 3JIEKTPOIpHOOpaMu. YMEHHE 4
HAXO0XICHUS BEJTMYHHBI SKCTICPUMEHTATBHBIM METOI0M
uToro 6
2.1 SIBieHMs TEMIONPOBOIHOCTH OObsicHeHHE SIBIICHUH TEIJIONPOBOJHOCTH 1
2.2 ArperatHple  COCTOSIHHS Urenue rpad)uKOB OXJIaXKICHUS TEJL. 1
BEIIICCTBA
2.3 3aKOHBI OCTOSTHHOTO TOKA [TpakTHdeckne yMeHHs MO paboTe C BJIEKTPOIpHOOpaMu. YMEHHE 4
HAXO0XJICHUS BEJTMYHHBI SKCTICPUMEHTATBHBIM METOI0M
UTOro 6

MakcuMaabHOE KOJTMYECTBO OAJIOB 32 BBIMTOJTHEHUE PA0OTHI COCTaBIsIeT 6 OayljioB.
BricTaBnenne otMeTok: otMeTka «5» - 80-100% - _5-6 Gaima, otmeTka «4» - 66%-79% - _4 G6aina, otmeTka «3» - 30%-65% - 2 - 3 Ganma, oTMeTKa «2)» -
menee 30% - _1 Gam.

IIpomexyTouHas aTTecTanus 8 Kjiacca

«O3anauennas puzuka»Bapuant 1 1.Ha cHer monoxuwim Tpy Kycka CykHa pa3inyHON

OKpacku: Oenbli, yepHbIi 1 3eneHblil. Koraa conHie npurpesno, To crycTs HEKOTOpoe BpeMst [0l HUMHU IpoTasti cHer (puc. 98). Kakum
HOMEPOM Ha 3TOM PUCYHKE 0003Ha4eHO 0esloe, YepHOe U 3eJI€HOE CYKHO?

1. Bemoe — 1, yepHoe — 2, 3e1eHoe — 3.
2. benoe — 2, uepHoe — 3, 3enmenoe — 1.
3. bemoe — 3, uepHoe — 1, 3enmenoe — 2.

2. [Tpu xako# TeMIeparype Hayajcs Mpouece MIaBieHus?



1.50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoGepure nemns no cxeme. OnpeaenuTe CONPOTUBICHUE YIEKTPUUECKUX JIAMIT UCIIOJIb3Ys aMIIEPMETP, BOJIBTMETP.
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IIpomexyTounas arrecranus 8 kiacca «O3agayennas puznka»Bapnanr2



JIOIeYKe MPUOUTHI J1BA OAMHAKOBBIX JIHCTA O€I0H KeCTH. BHYTpEeHHS TOBEPXHOCTH OJJHOTO M3 HUX MOKPHITA KOIOTHIO,
a ipyras ocraBieHa onectaniei. K HapyXHOH MOBEPXHOCTH JUCTOB MPUKJIEEHBI BOCKOM CIIMYKU. MEX Ty JTMCTaMH ITOMELIAI0T

pacKaJieHHbIN MeTaInuecKuil mapuk (puc. 93). OTHOBPEMEHHO JIM OTHAAYT CIIUYKH OT JIMCTOB KeCTh?

Puc. 93

1. OpnoBpeMeHHO.
2. Ot 3aKOMYEHHON MOBEPXHOCTH CITUYKH OTHAAYT paHbiie. 3. OT GnecTsiieii MOBEepXHOCTH CIIMYKU OTIIATyT
paHblIIIe.

2. IIpu xakoii TeMiiepatype Ha4aJcs IpoIecc OTBEpAeBaHUs?
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1.50 °C; 2.80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

» Cobepure 11enb 1o cxeme. Onpeaenute padoTy, BHIIOJHEHHYIO 3JEKTPUYECKUMU JIaMITaMU B TEYEHHUE 5 MUH, UCIIONIb3Ysl aMIIEpMETD,
BOJIbTMETP, CEKYHJIOMEP



5

& i

Puc. 176

1

OTBeThl 1 KPUTEPHUHU OLICHUBAHUS BBINOJHEHHUs 3a1aHuii (8 Kiacc)

1 BapuanT
1)1 2)5

3) 1. Cobparth 11e1b 10 cXeMme.

2. TToKITI0YHUTE aMIIepMETpP U BOJIBTMETP, YUUTHIBAS PABUIIA TIOJKITFOUEHHS TPHOOPOB.
3.IIpoBectn mpsiMble W3MEpEHUs (CHUITBI TOKA M HANIPSKSHHUS)

4.11o BeruncnUTENbHOM hopmyie ONPEIEIINTh UCKOMYIO BEJINYHHY.

2 BapuaHT
1)2 2)2
3) 1. CobpaTh 1enb 1o cxeme.
2. TTomKITI0YHUTE aMIIepMETpP U BOJIBTMETP, YIUTHIBAS TIPABUIIA TIOJKITFOUEHHSI TPHOOPOB.
3.IIpoBectu npsiMble U3MEpEHHUs (CUIIBI TOKA M HANIPSKEHUS ).

4.Tlo BeuncIUTENBHON (hOopMyIte ONPEIETUTh UCKOMYIO BEJINYUHY.



HTorosas arrecTtaiys 10 BHEYPOUHOI eATENbHOCTH ydamuxcs 9 kinaccoB «O3agayennast puznka»

MPOBOAUTCS B (POPME3AITUTHI TPOCKTOB.

®dopma KOHTPOJISI — 3alUTa MPOEKTa. Beaymumu MetogaMu 00ydeHust SBIISIOTCS:

00BSICHUTEIIbHO-HJUTFOCTPATUBHBIN, YACTUYHO-TTOMCKOBBIN, HCCIIEA0BATEIHLCKUI: aHAITN3

nH(OpMAIINY, TTOCTAHOBKA dKCIIEPUMEHTA, POBEICHNE UCCIICAOBAHUN. DTH METOIBI B

HauOOJIBIIICH CTEIICHH 00ECTICUNBAIOT PA3BUTHE IMO3HABATEILHBIX HHTEPECOB,

MHTEJUICKTYaJIbHBIX U TBOPYECKUX CITOCOOHOCTEH. Posib yuntesns B 00yuyeHUU MEHSIETCS: OH

BBICTYIIAET KaK OPraHu3aTop, KOHCYJIbTAHT, SKCIIEPT CaMOTI0 Mpolecca eI TeIbHOCTH

yUaluxcs U e pe3ysibTaroB. TpeGoBaHMs K 3allUTE MPOEKTA:

. Marepuan 10CTyIIEH U HAy4€H, HJIEU PACKPBIThL. KauecTBEHHOE U3JI0KEHUE CONCP/KAHUS: YETKAs,
rpaMOTHasl pedb, epecka3 TeKCTa(I0MyCKaeTCsl 3a4MThIBaHUE IIUTAT); HanboJiee BaXKHbIE
MIOHSTHSI, 3aKOHBI ¥ POPMYIIBI AUKTYIOTCS JUISI 3aTHCH.

. HarnsanHoe npencrasineHune Mmatepuana (€ UCIIOJIb30BAaHUEM CXEM, UEPTEXKEN, pUCYHKOB,
HCIOJIb30BaHUE MPE3EHTALIUH)

. Hcnonp30BaHne NPaKTUUECKUX MUHU-UCCIIEIOBAHUH (ITOKa3 OMbITA)
. KauecTBeHHBIE OTBETHI Ha BOIIPOCHI CIIyLIATENEH 110 TEME
. Yetko chopMynmupoBaHbl BEIBOIBI

IIpudausuTenbHbIEe TEMbI TBOPYECKUX IIPOEKTOB, Pe3eHTALMIA:
1. Kak nu3meputh HEU3MEPUMOE.

2. TouHOCTh U3MEpPEHUI.

4. Ucropus xanenaaps.

5. OT neco4HbIX YacoB JJO AaTOMHBIX.

8. ConHeyHas cucremMa

9. CKoOpoCTb IBUKEHUS TPAHCIIOPTa B FOPOJIe

10. Dueprus BeTpa
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. Kak ynepxartb paBHOBeCHE

. Ilouemy magaror rena
NudopmManuoHHo — MeTOAUYECKOE O0ecreyeHne

BreypouHas 1eaTeTbHOCTh NIKOJIBHUKOB. MeToandecKuii KOHCTpYKTOp: mocodue st yuutens/ J1.B.
I'puropses, I1.B. Crenanos. — M.:IIpocsenienue, 2011. — 223 c. -,

TaHAAPThl BTOPOTO OKOJICHUS).

Bueypounas nestenbHoCTb. [I[prMepHBIil I1aH BHEYPOUYHOM ESTEILHOCTA B OCHOBHOM IIKOJIE:
nocobue st yautenst/. B.I1. Cremanos, [I.B.I'puropses — M.: [Ipoceemenue, 2014. — 200 c. -.
(CrangapTsl BTOPOTO IMMOKOJICHUS).

. Paboune nporpammel. ®usuka. 7-9 knaccel: yaeOHO-MeToanueckoe nmocoodue/coct. E.H. Tuxonora.-

M.:Ipoda, 2013.-398 c.

. 3anumarenbHas ¢pusuka. [lepensman S.U. — M. : Hayka, 1972.

. Xouy 0bITh Kynmubunbem. Dnbiranckuit 1. — M. : PUL] MK]], 2002.

. @usuka i yBineueHHbIX. Kubansuenko A.S., Kubansuenko U.A.— Poctos v/, : «@enukcy, 2005.

. Kak cratp yuensiM. 3anatus no gusuke A crapuiekinaccHukoB. A.B. Xyropckuii, JI.H. Xyropckuii,

N.C. Macnos. — M. : I'moGyc, 2008.

. @poHTanbHbBIe TabOpaTOpHbIe 3aHATHS MO (usnke B 7-11 kinaccax o0rieo0pa3oBaTeIbHBIX

yupexnenuit: Kuura mis yaurens./non pen. B.A.byposa, I'.T.

Hukudoposa. — M. : IIpocsemienue, 1996. 12 9. denepanbHblii rocy1apcTBEHHBIN
o0Opa3oBaTenbHbIN cTaHAApT [DNEeKTpOoHHBIN pecypc]. — Pexum nocryna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunuctepcTBa 00pa3oBaHus U
Hayku Poccuiickoii @enepannu// opunuansabiii caidT. —Pexxum goctyna:
http://muno6pHayku.pd/

10.

11.

12.

13.
14.

Mertonudeckas ciyx0a. M3garensctBo « BMHOM. JlaGopaTopus 3HaHU» [ DIEKTPOHHBIN pecypc].
— Pexxum nocryna: http://metodist.lbz.ru/

Urposast mporpamMmma Ha nucke «JIpaxoiia u 3aaumaTenbHas Gu3nkay [DIeKTpOHHBIN pecypc]. —
Pexxum noctyna: http:// www.media 2000.ru//

Pa3zBuBatoue 21eKTpOHHbBIE UTPHI «Y MHUKHU — U3y4aeM IJIaHETy» [ DIEeKTPOHHBIN pecypc]. —
Pexxum noctyna: http:// www.russobit-m.ru//

Asropckas mactepckas (http://metodist.lbz.ru).

AnropuTMBI penieHus 3a1a4d no gusuke: festivai.1september.ru/articles/310656 17. ®opmupoBanue
YMEHMH ydaimxcs pemars pusnueckuesanadu: revolution. allbest.

ru/physics/00008858_0. html 15.
15.
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