rocyaapcrBeHHoe 010/1:KeTHOE 001e00pa3oBaTe/ibHOE YUpeKIeHHe Camap,c/;;,p ACTH OCHOBHAs
T e

obuieoOpasoBarenbHas mkoJa Ne2 ropojackoro okpyra Orpaaubiii Camsapexo 1aCTH
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MpikaNe o 2f 7)) o1 S2.20021r.
‘kropal ' bOY OOIIT Ne2
.H.Mowuceesa /

MMPOI'PAMMA BHEYPOUYHOM AESATEJbHOCTU
(oO1enHTe/UIeKTyalIbHOE HallpaBjieHue)
«®Pu3nKa B 321a4aX H IKCIEPHMEHTaX»

7-9 knace

( ¢ uicnoaib3oBanuem odopynoBanusi HueHTpa «Touka pocray)

Cpoxk peanuzanuu: 3 roga

COCTABUTEJIN
JIOMKHOCTD: yuuTeNnb GU3UKH
OUO: Jlwbakaea Mapuna MBaHoBHa

«COI'JTACOBAHO» «COI'JIACOBAHO HA 3ACEJJAHHUU HIMO»
Pexkomenyercest K yrBepKIeHHIO
3amectutens aupextopa no YBP: [Tpotokosn Ne 1 ot 30 £F. 2021r.

ﬁﬁog — Mouceesa H.H. [1pencenarens HIMO g;ﬂ@ﬁﬂfmbaﬁacmsa OB

Jlara: F2. 2/ 72021 r.

’



IMPOI'PAMMA BHEYPOUYHOM JEATEJBHOCTH
(oOIIEUHTEIUIEKTyalbHOE HAIIPABIICHHE)
«@u3uKa B 3a71a4aX U IKCIEPUMEHTAX»

7-9 ki1ace

( ¢ ucnosab30BanueM 000pyaoBaHus meHTpa «Touka pocTay)

Cpok peanuzanuu: 3 roja

COCTABUTEJIN
JIOMKHOCTB: YUUTENb (PU3UKH
®UO: JlrobakaeBa Mapuna NBanoBHa

«COI'”TACOBAHO» «COI''TACOBAHO HA 3ACEJAHUMHA LLIMO»
PexoMeHnayeTcsi K yTBepaKICHHIO
3amecTuTenb aupekropa no YBP: [Ipotokon Ne 1 ot 2021r.
Momuceesa H.H. [Ipencenarens HIMO Adanaceea O.E.
Jara: 2021 1.

AHHOTanus K padoyeii mporpaMmme
BHEYPOYHOIi 1esATeIbHOCTH 10 (pusuke «PU3UKA B 3271a4aX U IKCIIEPUMEHTAX»
7- 9 kJaacc

HopmatusHas 0a3a e 3akoH P® «O06 obpazoBanuu B Poccuiickoit ®enepannn» Ne 273-D3 ot 29.12.2012;
NPOrpaMmbI:
e @enepanbHbIi rocy1apcTBEHHBIH 00pa3oBaTeIbHbIN CTaHIapPT OCHOBHOTO 0011ero oopasosanus (Ilpukas

MunucrepcTBa 06pa3zoBanus U Hayku Poccuiickoit @enepaunu ot 17 nexadbps 2010 r. Ne 1897, B pengakiuu npukasa




MunucrtepctBa oopazoBanus U Hayku P® ot 29.12.2014 1. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

e [IpumepHas ocHOBHas oOpa3oBaTelibHAsl MPOrpaMMa OCHOBHOTO 00111ero o0pa3zoBaHus, 0400peHHas peleHuEM

(dhenepalbHOr0 Y4eOHO-METOANYECKOT0 00BEAMHEHUS 110 001IeMy 00pa3oBaHuto (MMpoTokoy ot § ampens 2015 r. Ne
1/15);

e @enepanbHbIi epeyeHb yUeOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHuUs  HAYKH
Poccuiickoii @enepanuu K UCIOIB30BaHHUIO B 00pa30BaTeIbHOM IpoIiecce B 001Ie00pa3oBaTEIbHBIX OPraHU3aAIHAX
IIPU pealn3aliy UMEIOLUX FOCYAAPCTBEHHYIO aKKPEIUTALINI0 00pa30BaTeNbHBIX IPOrpaMM Ha4aJbHOI'O OOILEro,
OCHOBHOTO 001IIETO0, CpeHero o01iero 00pa3oBaHus, YTBEP)KIACHHbIH MprKkazoM MuHHCTEpcTBa 00pa3oBaHus U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ u3sMeHEHUSIMH U JIOTIOTHEHUSMHU.

o @enepanbHblil epeyeHb yUeOHUKOB, pEKOMEH/IOBaHHBIX (JOMYIIEHHbIX) MUHHCTEPCTBOM 00pa30BaHUs M HAyKH
Poccuiickoit @enepanuu K UCIIOJIB30BaHUIO B 00pa30BaTEIbHOM IIpoliecce B 0011e00pa3oBaTeIbHbIX OpraHU3aLusaX
IIpU peayin3alii UMEIOIUX rOCyIapCTBEHHYIO aKKPEIUTALMI0 00pa30BaTENIbHBIX IPOrPaMM HA4aJIbHOT'O O0ILEro,
OCHOBHOT'0 00111eT0, CpeJHero oouiero 00pa3oBaHus, yTBep KIeHHbIN nprukazoM MuHHCTEpCcTBAa 00pa3oBaHUs U
Hayku P® ot 31 mapra 2014 roga Ne 253 ¢ u3aMEeHEHUSMHU U AONOJIHEHUSMHU.

e [lepeueHpb opranu3zanuii, OCyIIECTBISIONINX BBITYCK y4€OHBIX TOCOOUMN, KOTOPBIE JOMYCKAIOTCS K
HCIOJIb30BAaHUIO MIPH peaIn3alii HUMEIOIUX FOCYyAapCTBEHHYIO aKKPEIUTAI[MI0 00pa30BaTeNbHBIX IPOrpaMm
HayaJIbHOTO 00IIEr0, OCHOBHOTO OOILEro, CPeTHEro 001ero oopa3oBaHus, yTBepKIeHHbIN MpruKa3oM MUHOOpHAyKH
P® ot 09.06.2016 Ne 699;

e (OcHoBHas 00pa3zoBaTesibHas MporpaMma 0CHOBHOTO oO1ero oopazoanusi [ bOY OOIL Ne2 r.0. OTpanHsbiit;

e [IpumepHble MporpamMMbl BHEYpOUHOH nestensHocTH. HavansHoe n ocHoBHOE oOpa3oBanue / [B. A. ['opckui,

A. A. Tumodees, 1. B. CmuphoB u ap.] ; mox pex. B. A. 'opckoro. — 4"e uzn. — M. : [Ipocsemenue, 2014 — 111 c. —
(CranpmapTsl BTOPOTO MOKOJICHUS).

e [Iporpamma ocHOBHOTO 00m1IeT0o oOpa3oBanus. Pusmka. 7 - 9 xnaccs! (aBropsi:A.B. Ilepsimkun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 kmaccel: paboune mporpammsr / coct. D50 E.H. Tuxonosa - 5-e u3z., nepepad.-M.: [poda,
2015. —400c.,

Jlata yTBepKIeHUSI: 30.08.2021r.

Oomree konuyectBo yacos: | 102

YpOBEHb pean3aluu: 0a30BbIi

Cpok peanu3zanuu: 01.09.2021 - 31.09.2024
ABTOp(BI)paboueit JIrobakaeBa M.1.

POTPaMMBI:




MecTo ANCIHUIIJINHBI B yqeﬁHOM InJ1aHe

IIpeamer
Npeamernas pena Koaun4yecTBO 4acoB B HexeI10
obaacts Kaace 5 kJ1ace 6 kJiacc 7 kJjacc 8 kJ1acc 9 kaacc
O0s13aTenbHas 9acThb (peaepanbHblii KOMIIOHEHT)

0 0 1 1 1
EcrectBeHHOHAY = -
QHIE TDEIMETE dusnka Yacts, popMupyemast yaacTHUKaMU 00pa30BaTENbHBIX OTHOMICHUH (PETHOHAIBHBIN KOMIIOHEHT U

pelt KOMITOHEHT 00pa30BaTEILHOTO YUPEKICHHS)

0 0 0 0 0
Hroro: 0 0 0 0 0
AJMUHUCTPAaTUBHBIX KOHTPOJIBHBIX PA0OT: 0 0 0 0 0
KoHTponbHbIX paboT: 0 0 0 0 0
JlaGopaTopHbIX paboT: 0 0 0 0 0
[TpakTnyeckux pabot: 0 0 27 11 12

I. Iliianupyemble pe3yJIbTaThl 0OCBOCHHS KYPCa BHEYPOUHOM AeATEIbHOCTH 10 pU3NKe

[Iporpamma no3BoIsieT 1OOMBATHCA CIAEAYIOIIUX PE3YJIbTaTOB OCBOCHUS Kypca BHEYPOUHOU AESTEIBHOCTU

Ha3zBanmue OcHoBHasi rpynmna y4ammxcst Hdern ¢ OB3
npeaMera (BKJIHOYASI HHTETPUPOBAHHBIX)
Kypca
Breypoun IIpeameTHbIC MeranpeamMeTrHble JInyHoCTHBIC IIpeameTHbIC MeranpeameTHble JInuHocTHBIC
ast
ACATEIBHO | - yMETh IOJIL30BAThCH P. —ymets paboraTth o | -pa3BuBaTh - UMETh P. —ymets paborath | -pa3BuBaTh
CTh METOJAMH HAYYHOI'O NIPEAJI0KEHHBIM I103HABATEJIbHBIC IIPEACTABJICHUE O | 110 MPEMIOKEHHBIM | I03HABATEIbHBIC




«Puszuka
B 3aJa4ax
U
IKCIEPUM
€HTaX»

HUCCIIENOBaHUs ABJICHUHN
MIPUPOJIBI,

- IPOBOJUTH
HaOJIIOICHUS,
IUTAHUPOBATh U
BBITIOJTHSATH
SKCIIEPUMEHTHI,
-00pabarTeIBaTh
pe3yNbTaThl U3BMEPEHHUIT;
- IPEJCTABIIATh
pe3yNbTaThl U3MEPEHUH C
IMOMOIIBIO TAOJIMIL,
rpaduxoB u popmy;

- 00HapyKUBaTh
3aBHCUMOCTH MEXKIY
bu3nIecKuMu
BEJIMYMHAMU,
-00BSACHSATH MOJTyYCHHBIC
pe3yNbTaThl U AeNaTh
BBIBO/IHI;

-OIIEHUBATh TPAHUIIBI
MIOTPELIHOCTEN
pe3yNbTaTOB U3MEPEHUN;
- YMETh MPUMEHSATH
TEOpPETUYECKHE 3HAHUS
1o (pu3uKe Ha MPAKTUKE;
-pemaTh pusnueckue
3aJ]auu Ha IPUMEHEHHE
MOJTy4YEHHBIX 3HAHUM;

- BBIBOJIUTH U3
DKCIIEPUMEHTATBHBIX
($akTOB M TEOPETUUECKUX
Mmojeneit pusnueckue
3aKOHBI;

- YMETbh JOKJIAJbIBATh O
pe3yJIbTaTax CBOETO

WHCTPYKIUSAM; YMCHHE
M3JIaraTh MBICIIH B
YETKOH JIOTHYECKOM
MOCJIeI0BATEIILHOCTH,
aHAJIM3UPOBATH
cOOCTBEHHYIO paboTy:
COOTHOCHTb ILJIaH U
COBEpIICHHBIC
OTICPAIlNH, BBIJCISITh
3TaIlbl M OIICHUBATh
Mepy OCBOEHUS
Ka)KJIOr0, HaXOIUTh
OIIIMOKH,
yCTaHABIIMBATh UX
TIPUYUHBI.

1. — opuenTupoBarbcs
B CBOCH CHCTEME
3HAaHUM: OTJIMYATh
HOBOE OT YK€
HU3BECTHOTO;
nepepadbaTbIBaTh
MTOJTYICHHYIO
nH(pOpMaIHIO, eNaTh
BBIBOJIBI B PE3YJIBTATE
COBMECTHOHM paboThI
BCETO0 KJIacca; yMETh
aHAIIM3UPOBATh
SIBIICHHS

K. — ymets paborats B
rape M KOJUICKTHBE;
3¢ HEeKTUBHO
pacrnpenensirTh
00s13aHHOCTH

HHTEPECHI,
I/IHTCJIJICKTyaJIBHBIe n
TBOPYECKHE
CIIOCOOHOCTH
yUaIInXCs;

- MOTUBUPOBAThb CBOU
JEHCTBHUS; BBIPAXKaTh
TOTOBHOCTH B JI000M
CUTYalLlMH MOCTYIUTh
B COOTBETCTBUH C
IpaBWJIaMu
IIOBE/ICHHUS;

- BOCIIPUHUMATD PeUb
YUUTEIS
(OZTHOKJIACCHUKOB),
HENOCPEACTBEHHO HE
oOpallleHHYI0 K
y4dauiemycs;

-OLICHUBATh
COOCTBEHHYIO
yueOHyI0
JEATebHOCTD: CBOU
JOCTHIKEHUS,
CaMOCTOSTENILHOCTb,
MHHUILIUATUBY,
OTBE€TCTBEHHOCTD,
NPUYMHBI HeY a4

npupoie
BOKHENIINX
(bU3UIECKUX
SIBJICHUI
OKPYXAaroIIero
MUpa U TIOHAMATh
CMBICTT
buznuecKux
3aKOHOB;
-JIEMOHCTPUPYIOT
yMEHHE
paboratb ¢
pa3HbIMH
HMCTOYHUKAMHU
nHpopManuu;
-YMETh
MPUMEHSITh
TEOPETHUECKHUE
3HAHUSA 1O
¢u3uke Ha
MPAKTHKE,

- YMETh
HCIIOJIb30BaTh
MOJTyYEHHBIC
3HAHUSA B
ITOBCEJHEBHOM
JKU3HU (IKOJIOTHS,
OBbIT, OXpaHa
OKpY’Karollen
cpenbl)

- MPOBOJUTH
HaOJIFOJEHUS
buznuecKux
SIBIICHHIA,
-U3MepSATh
buznyeckue

UHCTPYKIUSAM;
yYMEHUE u3JlaraTh
CBOM MBICIIU B
JIOTUYECKOMN
MOCIIEI0BATEIbHOCT
W

I1. — ymenue
OTJINYaTh HOBOE OT
y’K€ U3BECTHOTO;
nepepabaThIBaTh
MOJTy4YEHHYIO
UH(OPMALHIO,
JIeJIaTh BBIBOJIBI B
pe3yibTaTe
COBMECTHOH
paboThl BCero
KJlacca; yMeTh
HaOIOAaTh U
OTHCHIBATh
SIBIICHUS

K. — ymers
paboTaTh B mape u
KOJUIEKTHBE;

WUHTEPECHI;

- MOTUBHPOBATh
CBOU JICHCTBUS;

- BOCIIPUHUMATh
peub yuuTems
(OZTHOKJIACCHUKOB),
HETI0CPEICTBEHHO
HE 00paIeHHYIO K
ydamemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0

JeSITeTbHOCTD




UCCIICIOBAHHS;

- y4acTBOBaTh B
JTMCKYCCHH, KPaTKO U
TOYHO OTBEYATH HA
BOIIPOCHI;

-ACIIOJIb30BaTh
CIPAaBOYHYIO JIUTEPATYPY
U IPyTrU€ UCTOYHUKHU
nHpopmanuu.

BCJIIMYHHBI

B nmponoecce BHeyPOqHOﬁ ACATCIBHOCTH B IIKOJIE€ PEHIATCH CJICAYIOIHINE KOPPECKIUOHHO-Pa3BUBAIOIIHUE 3a/IaYA .

1. Pazsumue u xoppexyus 6HuManus

2.Dopmuposanue YHUBEPCATbHBIX Y4eOHbIX YMEeHU

3.Pazsumue peuu

Conep:kaHue BHeypOUHOii AeATEILHOCTH M0 Pusnke «PH3MKA B 321a4aX M IKCIEPUMEHTAX)

CTPOCHHUH BeIIECTBA

7 kjace
Ne Ha3Banue pa3nena (Tembl) Conep:kanue y4eOHOT0 nmpeaMeTa, Kypca
1. | IlepBoHaua/ibHBIE CBEIEHUS O Llena nenenwust usMepuTenbHOro mpudopa. OnpeeneHue MeHbl AeIeHUs U3MEPUTETHLHOTO HUIHH]IPA.

Omnpenenenre reoMeTpUYECKUX pa3MepoB Temna. M3rotosnenue usmepurenbHoro nuinHapa. smepenue
TeMreparypsl Tena. Msmepenue pasmepoB Malbix Ten. M3MepeHue TONIUHBI I1cTa OyMard.




2. | BzaumopeiicTBue TeJ H3mepenue ckopoctu ABMKEHUS Tena. Mi3mepenue macchl Tena HenpaBuibHOU (hopMmbl. M3mepenue
IUIOTHOCTH TBEpJO0T0 Tena. MizmMepenue oobeMa mycToThl. MccnenqoBanne 3aBUCIMOCTH CHITBI TSKECTH
oT Maccel Tena. OnpeneneHue Maccsl U Beca Bo3ayxa. CiiojkeHue CUil, HalpaBJIeHHbIX 110 OJJHOU
npsmoii. i3Mepenue xecTKoCTH MpyXuHbl. Vi3Mepenune ko3 huienTa Cuiibl TPEHUS CKOJIbKCHHUS.
Penienue HecTaHIapTHBIX 3a1a4

3. | AaBienne. laBjieHue ;KuaIKOCTel H HccnenoBanue 3aBUCMMOCTH JABJICHUS OT IUIoLIaau NoBepxHOCTU. OnpeneneHue 1aBaeHus

2308 TBEpJOTro Tena. Beranciaenne cuitbl, ¢ KOTOPOH atMocdepa JaBUT Ha OBEPXHOCTH croia. OnpenerneHue
Macchl Tena, IIaBarollero B Boje. OnpeneneHue mioTHOCTH TBepaoro tena. Onpenesnenue oobema
KycKa JibJia. M3yueHue ycinoBus miaBaHus Teil. PenieHne HecTaH1apTHBIX 3a/1a4
4. | PaGoTa m MOIHOCTB. Beruucnenue paboThl 1 MOILITHOCTH, Pa3BUBAEMOI YUEHUKOM IpU NojibeMe ¢ 1 Ha 3 3Tax.
Sneprus Onpeneneime BBIMIpBILIA B cwiie. Haxoxenne LEHTPa THKECTH TUTOCKOW (DUTYPHI. BI:I‘II:ICJICHI/IG KITQ
HAKJIOHHOH INIOCKOCTHU. M3MepeHne kuHeTnyeckon sHepruu. M3smepenne noTeHIuanbHON S3HEPTHH.
Pemienue HecTtangapTHBIX 3a7a4.
8 kirace
Ne HasBanmue pasgesia (TemMbl) CopaeprxaHue y4eOHOro npeaMera, Kypca
1. | ®usnyeckuii MeTO U3yYeHHSA Omnpenenenue 1eHbl JeleHns NpuOopoB, CHIATHE NokazaHui. OnpeaeneHue norpeurHocTen
NPHUPOABLI: TEOPETHYECKUN U U3MEPECHUM.
JIKCNEPUMEHTAJIbHbIH
2. | TenyoBble SIBJ€HUS] H METOABI HX Omnpenenenue yIMHEHMs Tela B IPOLIECCE U3MEHEHUS TEMIIepaTypsl. Pemenne 3agaq Ha
orpezesieHue KoJInyecTBa TeIoThl. [IpMeHeHre TemoBoro pacupeHus A1l perucTpanuu
uecaeropans Temneparypsl. MccnenoBanue nponeccoB IUIaBJICHNS U OTBepAcBaHusl. 3yueHnue ycTpoicTsa
TEIUIOBbIX JABUrareneil. [Ipubopsl s n3MepeHust BIaXKHOCTH BO3AyXa.
3. | DaexTpuyeckue ABJIEHHS U METOIbI Omnpenenenue yeiabHOro CONPOTUBIIEHUS TPOBOAHMKA. 3akoH OMa Juid ydacTka 1enu. Pemenue
N — 3ajad. I/Iccne/:EOBaHHe Y UCTIOJIb30BAaHUE CBOWCTB AIEKTPUUECKUX KOH/IEHCATOPOB. Pacuer
noTpebasieMoit anekTposneprun. Pacuer KIIJ[ anextpudeckux ycTpoicTB. Pemenue 3a1a4 Ha 3aK0H
Jxoyinsa -JleHua.

4. | DnekTpoMarHuTHbIE SIBJIEHUSI [Tomy4yenue u GpUKCUPOBAHHOE N300paKEHNE MATHUTHBIX MoJiel. M3ydueHne cBOMCTB
ayIeKTpoMarHuta. M3ydenue Mozenu 3J1eKTpoiBUraTess. Penenrne kauecTBEHHbIX 3a/1a4.

5. | OnTuka N3yuenue 3akoHOB oTpakeHusi. Habmoenne oTpaxkeHus U npesnomiieHus csera. MzobpakeHus B

nuH3ax. OnpeneneHue raBHOro GOKyCHOTO pacCTOSIHUS U ONTUYECKOM cuiibl T1H3bL. Habmonenue
uHTepdepeHim cpera. Penenue 3agaq Ha mpenomiieHue ceeta. HabmoieHue moaHoro oTpakeHus
CBETa.




9 kJacc

No HasBanmue pa3gesia (TemMbl) Coaep:xaHue y4eOHOI0 npejaMera, Kypca

1. | Marderusm Kommnac. [Ipuniun pa6otsl Maruut. MaruuTel ojiocoBbIe, 1yroBele. MaruutHas pyaa. MaruutHoe
nosie 3emun. M3rorosienne MmarauTa. Pernienne kayecTBEHHBIX 3a/1au.

2. | QnekTpocraTnka DnexkTpuuecTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE JIEKTPUUECTBO. DIEKTPUUECTBO B
UTPYIIKaX. IJIECKTPUUCCTBO B ObITY. YCTpONCTBO OaTapeiiku. Pemenne HecTaHIapTHRIX 3a71a4.

3. | Ceer Ucrounnku cBera YcrpoiicTo ria3a. ConHeunsie 3aitunku. Tenb. 3aTMenue. [[BeTa koMmakT Aucka.
Mpeuibnbli criekTp. Pagyra B npupoge. Jlynnsie u Conneunble 3atMenus. Kak cnomars nmyu? Kak
3akeub OroHb? PelieHne HecTaHIapTHBIX 3a]1a4.

MeTOIILI oﬁyqenuﬂ u (l)OpMI)I OopraHms3alnvu A€ATCJIbHOCTHU oﬁyqamumxcn
Peanuzanus IIporpaMmabl BHeyquHOﬁ nesTenbHOCTH «Du3MKa B 3aj1aUax u IKCIICPUMCHTAX» NPEAIOJIaracT HHANBUAYAJIbHYIO U I'PYIIIIOBYIO

paboTy oOydaromuxcs, MIaHUPOBaHUE U MPOBEICHUE UCCIEA0BATEIHCKOTO IKCIIEPUMEHTA, CAMOCTOSTENbHBINA COOP TaHHBIX AJIS PEeIICHUS
MPAKTUYECKUX 3a/1a4, aHAJIM3 U OLIEHKY MOJYyYEHHBIX Pe3yIbTaTOB, M3TOTOBJIEHUE TOCOOMH 1 Mojenei. [Iporpamma npenycMaTrpuBaeT He TOJIBKO
oOydJaromue 1 pa3BUBAIOIINE 1IeJIH, €€ pean3alus CoCOOCTBYET BOCITUTAHUIO TBOPUYECKOM JIMUHOCTH C aKTUBHOW KU3HEHHOM Mo3uInen. BrICOKnxX
pe3yJIbTaTOB MOTYT JOCTUYb B IAHHOM CJIy4ae HE TOJBKO YUYEHHKH C XOPOILUEH IIKOJIBHON YCIIEBAEMOCTBIO, HO U BCE LIENEYCTPEMIIEHHBIE aKTUBHBIE

peObsiTa, yKe clienaBIIre CBOi mpodeccuoHalbHBINA BBIOOD.

OO6yuenue ocyuiecTBisieTcs npu noanaepxkke LlenTpa o6pazoBaHus eCTECTBEHHO-HAYYHON HampaBieHHOCTH «Touka pocTa», KOTOpbIi
CO3/IaH Ui Pa3BUTHUS y 00YYAIOIINXCS €CTeCTBEHHO-HAYYHOH, MaTeMaTHYeCKOW, THOPMAITMOHHON TPaMOTHOCTH, (DOPMHUPOBAHHS KPUTUYECKOTO H
KpEaTUBHOTO MBIIIJICHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, a TAK)Ke JIJIsl TPAKTUYECKON OTPabOTKH y4eOHOTO

MaTepHaia 1o yueoHomy npeamery «Ousukar.

TemaTnueckoe mianuposanme (1 200 odyuenus)



7 kjaacce

Haumen Conep:xanue Koanuect dopma Hcnoun3oBanue Jlara
oBaHHeE BO 3aHATHSA obopynoBanus «Touka
pasjiena 4acoB pocTay
1 BBoaHoe 3anatue. MHCTpyKTax 10 TEXHUKE O€30M1aCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha Gase Llentpa "Touka Pocra" ¢ poBoi 1aboparopueii
"Touka pocra"
(nemoHcCTpanus
TEXHOJIOTUHN U3MEPEHHUS)
. llepBoHayaJIbHbIE CBEJCHHSI O CTPOCHHUH BellecTBa T4
2 OkcnepuMeHTanbHas padota Ne 1 «OnpeneneHue 1eHbl 1eIeHus 1 sKcnepuMeHT | JInHelika, JIeHTa MepHas,
Pa3IUYHBIX TPUOOPOBY. U3MEPUTENIbHBIA HUIUHD,
Ha 6a3e Llentpa "Touka Pocra" TEPMOMETP, JaTYUK
TEMIIepPaTyphbl
3 OkcnepuMeHTalibHas padota Ne 2 «OnpeneneHre reoMeTpuIeckux 1 skcriepumenT | Habop reomerpuueckux
pa3MepoB Te. Tel
Ha 6a3e [lentpa "Touka Pocra"
4 [IpakTuueckas padora Ne 1 «/3roroBienne n3aMepuTebHOTO 1 IIpaKTHYECKast
LWJIMHAPa pabota
5 OxcnepumeHTanbHas padota Ne 3 «M3mepenue TemmnepaTypsl Te» 1 SKCIEPUMEHT
6 OkcnepuMeHTanbHast padora Ne 4 «M3mepeHne pa3MepoB MallbIx 1 9KCIIEPUMEHT
TE.
7 DxcnepuMeHTanbHas padota Ne 5 «3MepeHune TOMIUHBI JIUCTA 1 SKCIIEPUMEHT
Oymaru»
I'naBa II. B3aumopeiicrBue TeJ 124
8 OkcnepuMeHTalbHas padota Ne 6 «3mepeHne CKOpOCTH IBHKEHUS 1 SKCIEPUMEHT
TEI.
9 Pemenue 3ana4y Ha TeMy «CKOpPOCTb PaBHOMEPHOTO JBUKECHUS 1 pelieHne
3aj1a4
10 OkcnepuMeHTanbHast padora Ne7 «/3mepenue Maccsl 1 karm 1 IKCIIEPUMEHT 3JIEKTPOHHBIE BECHI

BOJIBIY.
Ha 6a3e IlenTpa "Touka Pocra"




11 OxcnepuMeHTanbHas padbota Ne § «3MepeHune IIOTHOCTH KyCKa 1 skcniepuMmeHT | Jlunelika, meHTa MepHas,
caxapa» WU3MEPUTENBHBIN IIMIHHJIP,
Ha 6a3e IlenTpa "Touka Pocra" ANIEKTPOHHBIC BECHI
12 OkcnepuMeHTanbHas padota Ne 9 «M3MepeHue IIOTHOCTH 1 sKcniepuMeHT | JIunelika, JieHTa MepHas,
XO3SIICTBEHHOI'O MBLIIaY. WU3MEPUTENBHBIN IIMIHHJIP,
Ha 6a3e IlenTpa "Touka Pocra" ANIEKTPOHHBIC BECHI
elieHue 3aja4 Ha TeMy «[1J0THOCTB BelecTBay. elIeHNE
13 P y «l1 1
3aj1a4
KkcriepuMeHTanbHas padora Ne 10 «VccnenoBanue 3aBUCUMOCTH 9KCIIEPUMEHT
14 Dkcrne 6ota Ne 10 «Uccre e 1 e
CHJIBI TSDKECTH OT MaccChl Telay.
KkcriepuMeHTanbHas padora Ne 11 «Onpenenenre Maccol U Beca IKCIIEPUMEHT
15 2 6ota Ne 11 «O 1
BO3/lyXa B KOMHATE»
16 DkcnepumeHTanbHas padorta Ne 12 «CrnokeHue Cuil, HalpaBJIeHHbBIX 1 skcniepuMeHT | Illtartus, peryar, aMHelKa,
10 OAHOM IPSAMOI. J1Ba OJMHAKOBBIX I'Py3a, 1Ba
Ha 6336 L[eHTpa "Touka Pocta" 6]'[01(8., HUTH HEpACTSXKHUMas,
JIMHEKa HN3MEPUTEIIbHAA,
JUHAMOMETD
17 OkcnepumeHTanbHas padora Ne 13 «3mepenue kecTKocTH 1 skcriepuMenT | LlTaTus ¢ kpenexom, Habop
NPYKUHBDY pY’KUH, HAOOP TPY30B,
Ha 6a3e [lentpa "Touka Pocta" JIMHCHKA, TMHAMOMETD
18 OkcnepumenTanbHas padora Ne 14 «3mepenne koapdunrenrta 1 sKcriepuMeHT | JlepeBsiHHBIN OpyCOK,
CHJIBI TPEHUS CKOJIbKEHUSI. HabOp rPy30B, MEXaHU-
Ha 6a3e Ilentpa "Touka Pocra" YecKasi CKaMb,
JMHAMOMETD
19 Pemenue 3ana4 Ha Temy «Cuna TpeHUS». 1 pelieHne
3aj1a4
II1. /laBsenue. /laBjieHne :KUIKOCTEN 1 ra3oB A
20 OkcnepuMmeHTanbHas pabora Ne 15 «VccnenoBanne 3aBUCIMOCTH 1 9KCIIEPUMEHT
JIABJICHUS OT IJIOIIAAH MOBEPXHOCTH»
21 OkcnepuMeHTanbHast padora Ne 16 «Onpeznenenue gaBIeHUs 1 JKCIIEPUMEHT
HWIAHAPUYECKOTO Tenay. Kak Mbl BUANM?
22 OkcnepumeHTanbHas padora Ne 17 «Bpruncienue cuibl, ¢ KOTOpOH 1 SKCIEPUMEHT

aTMoc(epa TaBUT HA TTOBEPXHOCTH cTonay. [louemy mup
Pa3HOIBETHBIN.




KCTIEpUMEHTAaIbHAS Ta Ne 18 «OmnpezneneHue Macchbl Tel KCIIEpUMEHT
23 Okcne eHTanbHas padota Ne 18 «Onpenenenne Maccel Tea, 1 JKCIIE e
TIJIABAIOIIETO B BOJIEY.
24 OkcnepuMeHTanbHast padora Ne 19 «Onpeznenenue mioTHOCTH 1 skcnepuMeHT | JIuHelika, 1eHTa MepHas,
TBEPAOIO TEJIay. U3MEPUTENbHBIN HUIHNHID,
Ha 6a3e Ilentpa "Touka Pocta" 3IIEKTPOHHBIE BECHI
25 Pemenne kauecTBeHHBIX 3a7a4 Ha TeMy «llnaBanue Tem». 1 pelieHue
3a/1a4
OkcniepumeHTanbHAs pabota Ne 20 «3ydeHue ycrnoBuil miiaBaHus 1 sKcnepuMeHT | JuHamoMerp, ITaTtus
26 TE. YHUBEPCAIbHBIN, MEPHBIN
Ha 6a3e Ilentpa "Touka Pocra" UUIMHAP
(mensypxa), rpys3
UUAJIMHIPUYECKUH U3
CIICIHaJIbHOTI'O IIJIaCTHKa,
HUTb, IOBAPEHHASI COJb,
najJo4yka JJis riepeMenin-
BaHUs
IV. PaGoTra 1 MOIIHOCTB. JHeprust 8u
27 OkcnepuMeHnTanbHas padota Ne 21 «Bpruncnenue padboTsl, 1 SKCIIEPUMEHT
COBEPILIEHHON NIKOJIBHUKOM ITpH nojrbeMe ¢ 1 Ha 3 stax»
28 DkcniepuMeHTanbHas padora Ne 22 «BprunciaeHre MOIIHOCTH 1 SKCHEPUMEHT
pa3BUBaEMOM MIKOJILHUKOM IIPH MoabemMe ¢ 1 Ha 3 aTax»
29 OkcnepuMeHTanbHast padota Ne 23 «OmnpezeneHne BEIMIPHINIA B 1 9KcrepuMeHT | [lonBrxHBIN 1
CuJIe, KOTOPBIN JTaeT MOBMKHBIA U HEMTOABUKHBIA OJIOKY. HETIO/IBUKHBIN OJI0KH, HAOOP
Ha 6aze [lentpa "Touka Pocta" I'py30B, HUTb, ANHAMOMETD,
IITaTUB, TUHENKA
30 Pemenue 3anay Ha Temy «Pabota. MOMHOCTH. 1 penieHne
3a/1a4
31 OxcnepumeHTanbHas padota Ne 24 «Breraucnenne KI1/] HakmoHHOM 1 skcriepumeHT | LlraTus, Mexanuveckas
IIOCKOCTHY. CKaMbsl, OPYCOK C KPIOYKOM,
Ha 6a3e Ilentpa "Touka Pocra" JIHEHKa, Habop rpy3os,
JAUHAMOMCETP
32 OxcnepuMeHTanbHas padota Ne 25 «3mepeHne KHHETUYECKOU 1 SKCIEPUMEHT
SHEPTUU TEJIay
33 Pemenne 3anau Ha Temy «KuHeTH4eCKas Y3HEPTUD. 1 peuienue

3aga4




34 HToroBblii KOHTPOJIb 3HAHMIA. 1 TUIAKTHYECKO
€ 3aJlaHHe
34
Hmozo
TemaTnueckoe IIaHupoBanme (2 200 odyuenus)
8 kyace
Haumen Conep:xanue Koanuect dopma Hcnouan3oBanue Jara
OBaHHe BO 3aHATHHA o0opynosanus «Touka
pasjiena 4acoB pocTay
I. ®u3uvecknii MeTOA U3y4eHHUs NPUPOABLI: TEOPEeTHUYECKUN 1 3u
IKCIIEPUMEHTAJIbHbIH
1 BBoanoe 3anstue. MTHCTpyKTaX M0 TEXHUKE OE30MaCHOCTH. 1 Oecena O3HakoOMIJIEHHE C
Ha 6a3e Llentpa "Touka Pocra" undpoBoii 1aboparopueit
"Touka pocra"
2 DkcnepuMeHTanbHas padora Ne 1 «OmnpeneneHue eHbI TeICHUS 1 sKcriepuMeHT | JIuneiika, nenta MepHasi,
puUOOPOB, CHATHE MMOKA3aHUI» M3MEPUTEIbHBIH IMITHHAP,
Ha 6aze [lentpa "Touka Pocta" TCPMOMETP, NaTYHUK
TEeMIEPaTyphl
3 Ornpezenenne nNorpemHocTeil n3mMepenus. Pelienrne kauecTBeHHBIX 1 pelieHne
3azad. 3aja4
I'naBa II. TensioBble sIBJeHUSA U METOAbI UX UCCJIETOBAHUS 8u
4 Onpenenenne yJIMHEHHS Tela B MPOIECCEe N3MEHEHUS 1 OTIBIT - JlaGopaTopHbIit
TeMIlepaTyphl UCCIIE0BAaHUE | TEPMOMETD, JATUUK
Ha 6a3e Ilentpa "Touka Pocta" TEMITepaTypbl
5 Pemrenue 3aau Ha onpeaeneHne KOJIM4eCcTBa TEIIOTHI. 1 pelieHue
3aj1a4
6 [IpumeHeHne TEMIOBOTO pacHIMPEHUs AJIs PETUCTPALIUN 1 pe3eHTalus




TeMrepatypbl. AHaIH3 U 00001IIeHHEe BO3MOXKHBIX BAPHAHTOB
KOHCTPYKIIHH.

7 OkcnepuMmeHnTaibHas padota Ne 2 «MccnenoBanue nponeccon 1 JKCIIepUMEHT | JlaTumk TemmepaTypsl,
IJIaBJICHUSA U OTBEPACBAHU. KaJIOpUMETP, COCYI C
Ha 6a3e Llentpa "Touka Pocra" TaroIMM JILZIOM, COCYA C
BOJIOM, DJICKTPOHHEIC BCCHI.
8 [TpakTuyeckas pabora Ne 1 «/3ydeHue cTpoeHUs] KPUCTAIIIOB, UX 1 [IpaKTUYeCKast
BBIPALBAHUEY. pabota
9 N3ydeHue yCcTpoiCTBa TEIUIOBBIX JBUTATEIICH. 1 JIeKIUsA
10 [TpuGops! A U3MEpEHHS BIAXKHOCTH. DKCIIEPUMEHTANIbHAS paboTa 1 sKcnepuMeHT | JaTyuk Temneparypel,
Ne 3 «Onpenenenue BIa)KHOCTH BO3/1yXa B KaOMHeTax LIKOIbD) TEPMOMETDP, MapJis, COCYI C
Ha 6a3e Ilentpa "Touka Pocta" BOJIOH
11 Pemenne kauecTBeHHBIX 3a1a4 Ha onpenenenue KIIJI Temiosoro 1 pelieHne
nBurareins. https://uchitel.pro/3amaun-Ha-KI-TeIIOBBIX - 3a71a4
JBUTATENCH/
II1. DuekTpuyeckue siBJIeHUS U METObI X UCCJIET0BAHMS 8u
12 [IpakTuueckas padota Ne 2 «OnpeneneHue yaeabHOTro 1 npakTuueckas | Jarduk HanpspkeHwus,
CONIPOTHUBJICHUS Pa3IUYHBIX TPOBOJHUKOB. pabota BOJIETMETP JBYXIPE/IC/IbHbII,
Ha 6a3e Ilentpa "Touka Pocra" MCTOYHHUK MHTAHW,
KOMILJICKT TPpOBOJOB,
PE3UCTOPLI, KIIFHOY
13 3axon Oma a1 yyacTtka nenu. Pemenue 3aaay. 1 pelieHne
3a/a4
14 HccnenoBanue U NCIOJIb30BAHNUE CBOMCTB JIEKTPUUECKUX 1 Ha0JI0/IeHue
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTB COITPOTUBIIEHHS IPOBOJHUKOB OT 1 pelieHne
TEMIIEPATYPHI. 3a1a4
16 [TpakTuyeckas padora Ne 3 «Pacuér norpebisemoii 1 npakTuyeckas | JlaTumnk Toxa, 1aTymk
ANEKTPOIHEPTHH COOCTBEHHOTO I0Ma. pabota HANPSKCHUA, aMITEPMETP
Ha 6aze Ilentpa "Touka Pocta" ABYXTIPECILHBIN, BOJILTMETP
ABYXIIPEACIIbHBIN, JIAMITIOYKA,
HNCTOYHHK ITUTAaHU,
KOMIUJICKT IPOBOJOB, KJIFOY
17 Pacuér KIIJI anexkTpudeckux ycTpouCTB. 1 peuienue

3agaq



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

18 Pemenue 3amau Ha 3akon Jxoyss - Jlenia. 1 pereHue
3agad
19 Pemrenne kauecTBEHHBIX 3a1a4. 1 JIeJI0Bast urpa
IV. DnekTpoMarHuTHbIE SIBJIECHUS Sy
20 [Tonydenue u puKcHpoBaHHOE H300pAKEHNE MAarHUTHBIX TIOJICH. npakTudeckas | Jlemoncrpanus
Ha 6a3e LlenTpa "Touka Pocra" paboTta «M3mMepenne MarHUTHOTO
NOJISI BOKPYT NPOBOAHMKA C
TOKOM)»: JaTYUK MAaroHuTHOI'O
OIS, IBa
mTaTuBa, KOMIIJICKT
pOBOJOB, HICTOYHUK TOKA,
KJIIOY
21 N3ydeHue cBOICTB 3J€KTPOMArHuTa. 1 Ha0Jt0/IeHue
22 W3ydenue Mosienu 3JeKTPOABUTATEIS. 1 JCKIUS, IEM.
IKCIIEPUMECHT
23 DKCcKypcusl. Oecena
24 Pemienue kaduecTBEHHBIX 3a/1a4. 1 perieHue
3amad
V. Onruka 10
25 N3ydeHne 3aKOHOB OTPaKCHHUS. 1 JICKITUS, JIEM.
JKCIIEPUMEHT
26 DkcniepuMmeHTanbHas padora Ne 4 «HabmroneHne oTpakeHus u 1 IKCIIEPUMEHT OcBeTuTesb ¢ HCTOYHUKOM
IIPEJIOMJICHUS CBETAY. cBera Ha 3,5 B, nctounuk
Ha 6a3e Ilentpa "Touka Pocra" [IHTAHU, KOMILICKT
MIPOBOJIOB, IieieBas Auadpar-
Ma, HOJYUWINHAP, IJIaHIIET
Ha IIJIOTHOM JIUCTC C
KPYTOBBIM TPAHCIIOPTUPOM
27 OkcnepuMeHTanbHast padota Ne 5 «M300pakeHus B IMH3aX». 1 skcriepuMeHT | OcBETHTENH ¢ HCTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncrounuk
MTUTaHHS, KOMIUICKT
MIPOBOJIOB, IiesieBas Auadpar-
Ma, 9KpaH CTaJlbHOM,
HaIpaBIISIONIast C
M3MEPUTEIHLHOMN IIKaJOMH,
coOMparomye JIMH3HI,




pacccuBaromiad JInH3a, cnaﬁa
«Mojenb npeaMeTa» B
peiitepe
28 DkcnepuMmeHTanbHas padota Ne 6 «OmnpeeneHue ri1aBHOro 1 3KCIIEPUMEHT
(OKYCHOrO pacCTOSIHUS U ONTHYECKOMN CHJIIBI IUH3BIY.
29 DkcniepumeHTaNbHAs pabota Ne 7 «Habmronenue uatepdepeHym u 1 SKCIEPUMEHT
TUPAKIIK CBETay.
30 Pemenue 3amau Ha pesIoMIICHUE CBETA. 1 perieHue
3a/1a4
31 DkcnepuMmeHTanbHas padota Ne 8 «HabroieHre motHoro 1 AKCTICPUMEHT
OTPaKCHHSI CBETAY.
32 Pemenue kauecTBEHHBIX 3a7ja4 HA OTPAKEHUE CBETA. 1 pelieHue
3aja4
33 3amuTa mpoeKToB. [IpOeKTHI. WCCIICJIOBAHHUS
34 HToroBbiii KOHTPOJIbL 3HAHUI. 1 JATAKTUYECKO
€ 3aJ1aHKe
34
Hmozo
TemaTn4yeckoe miaHupoBanme (3 200 odyuenus)
9 kaacce
Haumen Conep:xanue Koanuect dopma Hcnoan3oBanue Jara
OBaHMe BO 3aHATHHA obopynoBanus «Touka
pasjiena 4acoB pocTay
1 BBoaHoe 3anatue. MHCTpyKTax MO TeXHUKE 6€30MacHoCTH. | 1 Oecena
1. Marnerusm 94
OkcnepumenTanbHas padora Ne 1 «Kommac. [Ipunnumn paboTsi». 1 SKCIEPUMEHT
3 [TpakTuueckas pabora Ne 2 «OpHeHTHPOBAHHE C TTIOMOIIBHIO 1 MpaKTHIecKast
KOMITaca. pabora




4 MarnwuTsl. [letictBue MarauToB. Pemenne 3amaq 1 HaOJII0IeHNE,
pernieHue
3a/1a4
DkcnepuMeHTalibHas padota Ne 3 «3aHUMAaTENbHbIE ONBITHI C 1 9KCIIEPUMEHT
9) MarHuTaMm.
6 MaruutHas pyaa. [lonesnsie nckomnaembie Camapckoi 00JacTH. pe3eHTaLHs
7 JleiicTBMe MarHUTHOTO I10JI1. MarHuTHOE I0JIe 3eMIIH. JleMoHCTpanus
Ha 6a3e Llentpa "Touka Pocra" «AzMepeHHe OIS MOCTOSTH-
HOI'O MArHUTA» . JaTYUK
MAarHuTHOI'O I10J14, I10-
CTOSTHHBIM MarHUT MOJI0COBOM
8 JleiicTBre MarHUTHOTO oM. Pemienue 3a1au. 1 pelieHue
3a/1aq
9 DOkcnepuMeHTanbHas padota Ne 4 «M3roToBIeHNE MAarHUTOBY. JKCIIEPUMEHT
10 [Ipe3eHTanys MPOCSKTOB. WCCIICJIOBAHHUS
I'nasa |l. DaexTpocraruka 94
11 DkcnepuMeHTanbHas padota Ne 5 «Ctatuueckoe 3JIeKTPHUIECTBOY. 1 JKCIIEPUMEHT
12 OCTOpOKHO cTaTHYECKOE AIIEKTpUYecTBO. Pemienue 3aqau pelieHue
3aaq
13 DkcniepuMeHTanbHas pabota Ne 6 «3aHMMATENTbHBIE OMBITHD. 1 IKCIIEPUMEHT
14 DneKTpuYecTBO B UTrpymiKkax. CxeMbl paboThI 1 IIPAKTHYECKAsI
pabora
15 DIEKTPUUECTBO B OBITY 1 KMHOIIOKAa3
16 OkcnepuMeHTanbHas padota Ne 7 « YeTpoicTBO GaTapeiku». 1 Ha0JI0/IeHue
17 OkcnepuMeHTanbHast padora Ne 8 «M300peTaem OGataperky». 1 IIPaKTHYECKas]
pabora
18 [Ipe3enTanust NpOEKTOB. 1 Hay4YHbIE
WCCIICTOBAHUS
19 [Ipe3eHTanys MPOCSKTOB. 1 Hay4YHBIC
WCCIICTOBaHUS
20 [Ipe3eHTamMs MPOCSKTOB. 1 Hay4YHBIC

HNCCICIOBAaHUA




I11. CBer 154
20 Hcrounuku cBera. 1 nekius, 1eM. | OcBeTHTENnb ¢ HCTOYHUKOM
Ha 6a3e LlenTpa "Touka Pocra" SKCIEpUMEHT | CBeTa Ha 3,5 B, ncrounnk
IUTaHUusA, KOMILJICKT
NPOBOJIOB, IIeneBas nuadpar-
Ma
21 Kaxk mb1 BUuIum? 1 JICKITHS, JICM.
9KCHEPUMEHT
22 IToueMy MUp pa3HOLBETHBIMH. 1 JeKUus
23 OkcnepuMeHTanbHast padbora Ne 9 «Teatp TeHein» HKCIEPUMEHT
24 OxkcnepuMenTanbHas padora Ne 10 «ConHedHbIe 3aH4UKN» skcnepuMeHT | OCBETHTEND C HCTOYHHKOM
Ha 6a3e Llentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHMK
INUTaHUus, KOMIIJICKT
IIPOBOJIOB, IIieeBast quadpar-
Ma, NOJYyHWJINHAP, IJIaHIIET
Ha IIJIOTHOM JIMCTEC C
KPYT'OBBIM TPAHCIIOPTUPOM
25 Hucnepcusi. MbUIBHBIN CIEKTP 1 JICKITHS, JICM.
HKCHEPUMEHT
26 Panyra B npupoze. IIpe3eHTaLMs
27 OkcnepuMmenTanbHas padota Ne 11 «Kak noiayuuts pagyry?». sKcriepuMeHT | OCBETUTENb ¢ HCTOYHUKOM
Ha 6aze [lentpa "Touka Pocta" cBeta Ha 3,5 B, ncToUHUK
NUTAHUS, KOMIUIEKT
IPOBO/IOB, I1IeJIeBast
nuadparma, MoTyLHUIHHID,
IUTAaHIIET Ha IUIOTHOM JIU-
CT€ C KPYTOBBIM
TPaHCIOPTUPOM
28 DKCKypcust 1 Oecena
29 Jlynnslie u CoslHEeUHbIE 3aTMEHUS. JEKIMSL, JEM.
IKCIEPUMEHT
30 Kak ciomats myu? Oecena
31 3azepKaibe. JEKLUS, IEM.
IKCIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkanay 1 9KCIIEPUMEHT




33 3ammTa MpoeKToB 1 HUCCIIEIOBAHNSA

34 3aKIFYUTEIHLHOE 3aHATHE. 3aIMTA MPOEKTOB. 1 UCCIICI0OBAHMS
34

Hmozo

[IporpamMma mpesrmonaraet pa3iandHble GOpMbI KOHTPOJISI IPOMEKYTOUHBIX U KOHEUHBIX Pe3ylbTaToB. B pe3ynbrare n3ydeHus JaHHOTO Kypca
KOHTPOJIb 3HAHWI M HABBIKOB y4aluxcs OyJeT MPOXOoAUTh B T€UeHHE y4eOHOro Kypca - B popMe (PpOHTAIBHOTO OMPOCa, CAMOCTOSITEIbHBIX
MPAKTUYECKUX PadOT, AUCKYCCUHN C BBICTPOEHHBIMU JIOTUYECKUMHU LIETIOUKAaMH U JJoKa3zaTenbcTBaMU. OLIEHUBAETCS CAMOCTOATEIbHOCTD
BBITIOJTHEHUS 33/1a4, TaK K€ padoTa ydaliuxcs OIEHUBAETCS C YU€TOM UX aKTUBHOCTH, KAYECTBA MOATOTOBIEHHBIX BBICTYILICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH pereHus 3aaad. OeHnBaeTcs TakKe yuacTHE B 00CYKACHUH, KaYeCTBO 33/1aBa€MbIX BOIIPOCOB, BIIaICHHE

MOHOJIOTUYECKOH U JHaJOTHYECKON PEUbI0, YPOBEHb (PU3MUECKON KOMITETECHIIHH.

HToroBas arrecTanus o BHEYPOUYHOI JESITENbHOCTH ydamuxcs 7-8 kiaccoB «@u3HKa B IKCIEPHMEHTAX U 3a7a4ax» IPOBOAUTCS B popme
IUTAKTUYECKOTO 3a/IaHMsI B LIEJIAX OMpPEeNICHHs CTETICHH OCBOCHHUS yJalTUMUCS y4eOHOTO MaTepuaa 1o IpakTHIecKol GpHu3nKe, B paMKax
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00IIEro 00pa3oBaHuUs.

3amanust OpUEHTUPOBAHBI HAa MPOBEPKY YCBOCHHS COJIEPKAHUS PA3/I€TIOB/TEM:

- 83aumodelicmaue mei (NIOMHOCMb eujecmed, Cuila mpeHus, Kosgguyuenm mpenus) (Mooyas 7 Kiacc),

- D/leMeHmbl CMAMUKU, MeNna08ble A8IEHUsl, INeKMPOCMAMUKA, 3AKOHbL NOCMOSIHHO20 MOKA, 3AKOHbl ONMUKU (M0oO0y1b 8 Kuacc),
Dopma - oudaxmuieckoe 3a0anue (mecmol, NpaKmuiecKue 3a0anusl, peuienue meop4ueckux 3a0a4) COCTaBICHbI B IByX BapUaHTaXx.
Bpewmst BeImotHEHUST pabOTHl — OJTUH YPOK.

Inan padots (7 kaacc)

Homep | IIposepsiemble 3JIEMEHTBI IIpoBepsiemble yMeHUsA baJun 3a

3a/laHusA | CO/lePIKAHMS BBINOJIHEHH e
3a/1aHUsA

1 [TpakTruyeckas paboTa. YMmenue codpath NPaKTUYECKYIO 1

YCTaHOBKY COTJIACHO 3a/IaHUS
2 OnpenenurenbHas hopmyiia 3nanue GopmyJsl IIOTHOCTH BEIIECTBA, 1
BEJIMYMHBI CHJIa TPEHUS
3 W3mepenue Gpuznueckoit YMeHue noJb30BaThCs U3MEPUTETbHBIMU 1




BEJIMYUHBI. npubopamu, ONpeAeTATh LIEHY JeICHUS
puOOPOB, UBMEPSTH (PU3HUECKYIO
BEJINYHHY.

4 BrruncnuTenbHble HAaBBIKU Boruncnsate puznyueckyro BEIUYUHY, 1
3aMUChIBaTh PE3yJIbTAT B €UHUIIAX
u3Mepenns: CU

MaxkcruManbHOE KOJIMUYECTBO OAJIIOB 32 BBIIIOJIHEHUE pa0OThI cocTarisier 10 Oaios.
BricTaBnenne otMeToK: otMeTKa «5» - 80-100% - 8-10 6anna, otMeTka «4» - 66%-79% - 76amnoB,0TMeTKa «3» - 30%-65% - 6 — 3 Gamna,
oTMeTKa «2» - meHee 30% - 0 — 2 Gaa.

Hrorosas arrecramus 7 Kjaacca
«Pusuka B IKCIICPUMEHTAX U 3aJavdax»

BapunantNel

Hcnonb3ys pblyaskHble BEChI, MEPHBINA HUIMHJIP, CTAKaH C BOJOM, HIUIMHIP, COOEPUTE SKCTIEPUMEHTAIIbHYIO YCTAHOBKY ISl ONIPEIEICHUS
IJIOTHOCTU MaTepuaia, U3 KOTOPOTO U3TOTOBJICH IIUIHHID.

B GnaHke oTBETOB:

e cjenaiiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKHU JJIS OIIpEIesIeHUs] 0ObeMa Telna;

e 3anuiuuTe GOopMyJy ISl pacuera INIOTHOCTH;

®  YKaXXUTE Pe3yJIbTaThl H3MEPEHUS MacChl IIMIIMHJPA U €r0 00beMa;

e 3aNMILUTE YNCICHHOE 3HAaYEHHE IUIOTHOCTU MaTepuaia HUINHApa.
Bapuant Ne2
Hcnonb3ys Opycok ¢ KpIOUKOM, AUHAMOMETP ¢ npenenom usmepenus 1H, nuaamometp c npenenom usmepenust SH, 2 rpysa maccoit 100r,
HaIpaBJIAOIIas, COOEpPUTE IKCIIEPUMEHTATIbHYIO YCTAHOBKY AJIs onpeziesieHus: KodhuiueHTa TPeHHs CKOJIbXEHUSI MeXAY OpyCKOM U

MOBEPXHOCTHIO HAIIPABIISIIOIICH.
B OraHke 0TBETOB:

e clelaiite PUCYHOK BKCHepHMeHTaHBHOﬁ YCTAHOBKH;



e zanummTe Gopmyny g pacdera K03 puimeHTa TpeHus CKOIbKEHHS;

e VYKaxuTe pe3yibTaThl U3MEPEHHUS Beca OpycKa C rpy3aMU U CHIIbI TPEHUS CKOJIbKEHUS MPU ABMKEHUU OpycKa ¢ Ipy30M 10 OBEPXHOCTH
HAIPABJISIOLIECH;

e 3anmuIMTe YUCIEHHOE 3HaUeHHE KOAPPHUIMEHTA TPEHUS CKOIBKECHUSI.

OTBeTBI U KpUTEPHHU OLICHUBAHNS BbINOJHeHHs 3agaHuil (7 Kiacc)
Bapuant Nel
HV=V,-V; 2) p=m/V

3)M=661; V=>56mn1="56cm’, 4)p = 1.2r/em’>= 1200 kr/m’.

Copep:xxanue KpuTepus Banusl
[TonHOCTBIO MPaBMIIbHOE BBIMTOJHEHHE 3a[aHNUs, BKIIIOYAloIIee B ceOsl:
® CXEMaTU4HBIN PUCYHOK SKCIEPUMEHTAIBHOW YCTAaHOBKH;
e (opmymny ans pacuéTa HICKOMOW BEIMYHHEI 11O IOCTYITHBIM IS K3MEPEHHS BETMUNHAM (8 OAHHOM cydae OJisl
onpeoeieHus NIOMHOCMU mea), 4
® [IPaBUJIBHO 3aMHMCAHHBIE PE3YJIbTAThI IPSMBIX U3MEPEHUH (6 OaHHOM Cyuae pe3yibmamsl UsMepeHus Maccbl mead u
obvema mena);
e MOJYYEHHOE MPABUIIbHOE YHUCIEHHOE 3HAaU€HUE HCKOMOM BEJIMYHMHBI

[IpuBeneHbI BCe JIEMEHTHI MPaBUIILHOTO OTBETa 1-4, HO ToMmyIeHa OMmKOKa MPU BHIYMCICHUN 3HAYE€HUSI HICKOMON
BEJINYUHBI.

NJIN

JlonyieHa omu6ka npyu 0003HaYeHUH €JMHUI] U3MEPEHUSI ICKOMON BEIHYHHBI. 3
NJIN

JlonyiieHa omumbKa B CXeMaTUYHOM PUCYHKE SKCIEPUMEHTaIbHON YCTAaHOBKH, MIIM PUCYHOK OTCYTCTBYET, WM
OTCYTCTBYET (popMyIa B 00IIeM BUE AJIsl pacuéTa MCKOMOW BEITMYMHBI




CrenaH pUCYHOK 3KCIEPUMEHTAIbHON YCTaHOBKHU, IIPABUIILHO NTPUBEACHBI 3HAUEHHUS MIPSIMBIX U3MEPEHUN BEJIMYNH, HO HE
3anucana ¢popmyia ajs pacyéra UCKOMOI BeJIMYMHBI, M HE MTOJIy4eH OTBET.

N

[IpaBuiIbHO MpUBECHBI 3HAYCHUS MPSIMBIX U3MEPEHUI BEIMYKH, 3anucaHa popMyiia Ajis pacuéTa UICKOMOM BEIMYUHBI, HO
HE MOJIY4YEeH OTBET, U HE IPUBEJIEH PUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKH.

120141

[IpaBuiIbHO IPUBEIEHBI 3HAUEHUS NIPSIMbIX U3MEPEHUH, IPUBEAEH NIPAaBUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
SKCIIEPUMEHTAIILHOM YCTAHOBKH U (hopMylia AJis pacuéTa HCKOMOMN BEIMYUHBI

3anucaHbl TOJBKO MPaBUIIbHBIC 3HAYEHUS MPSIMBIX H3MEPEHUH.

NI

[IpuBeneHo nmpaBuILHOE 3HAYEHHUE TOJIBKO OJHOTO U3 MPSIMBIX U3MEPEHUM, U TIPEACTABJICHA MPABWIBHO 3aIMCAHHAS
dopmyna ans pacuéra HICKOMON BEIMYUHBL.

NJIN

[IpuBeeHO MpaBUILHOE 3HAUYEHUE TOIBKO OJHOTO U3 MPSIMBIX U3MEPEHUH, U CIIeNIaH PUCYHOK SKCIIEPUMEHTAIBHOM
YCTaHOBKHU

Bce CJIy4daH BBIITIOJIHCHUS, KOTOPBIC HE COOTBCTCTBYIOT BbIICYKA3aHHBIM KPUTCPUSAM BbICTABJICHUA 1, 2, 3 unu 4 0aIoBs.
Pa3pO3H€HHI)I€ 3aIllucCu. OTCYTCTBI/IC IIOIIBITOK BBITIOJITHCHHUA 3aJaHUA

\Maxcumanvrvi 6ain

Bapuant Ne2
1)

|

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

Fp=uN; N=P—>F,,=uP;u=



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

Coaepxxanue KpuTepust
[ToTHOCTBIO PAaBUIIBHOE BBITTOJIHEHUE 3aJaHHs, BKIIOYAIOIIee B ceOsl:
® CXEMaTHYHBIA PUCYHOK 3KCIIEPUMEHTAILHOW YCTaHOBKH;
e (opmyny mis pacuéra HICKOMOW BEJIMYHMHBI 10 TOCTYITHBIM JIJIsl K3MEPEHHSI BEJTMUUHAM (6 OAHHOM Cyuae OJisl Onpeoeienus
Ko3ghpuyuenma mperus);
® [IPaBUJIHHO 3aIMCAHHBIC PE3YNIBTATHI MPSIMBIX H3MEPEHUN (6 OGHHOM Cyuae pe3yibmamsl UsMepeHus eca meid ¢ 08yMsl
SPY3AMU U CUTLbL MPEHUSL CKOTbICEHUS),
* TOJYYCHHOE MPABHIBLHOE YMCICHHOE 3HAYEHNE HCKOMOMN BEIMYHHEI

Banasl

[IpuBeneHBI BCE JIEMEHTHI MPABUIILHOTO OTBETa 1-4, HO JIOMyIeHa OMIMOKa MPU BHIYMCICHUN 3HAYCHUS] HCKOMOW BEJIMYHMHBI.
NI

Jlomnymiena omu6ka mpu 0003HAYSHUH €MHHI] U3MEPEHUS UICKOMOW BETHUUHBI.

NI

JlomyiieHa omuoKa B CXeMaTUYHOM PUCYHKE IKCIIEPUMEHTATbHON YCTAaHOBKH, MIIM PUCYHOK OTCYTCTBYET, UJIH OTCYTCTBYET
dbopmyra B oO1ieM BUje U1l pacyéTa HCKOMOU BEJTMYUHBI

CrienaH pUCYHOK 3KCIIEpUMEHTAIbHON YCTaHOBKH, IPABUIILHO MTPUBEACHBI 3HAUEHHUS MPSIMBIX U3MEPEHUN BEJIMYMH, HO HE 3alKcaHa
dopmyna ans pacuéra HCKOMOW BETMUUHBI, U HE MOJTyYEH OTBET.

NJIN

[IpaBuIbHO NpUBEAECHBI 3HAYCHUS IPSAMBIX H3MEPEHHI BEMUYMH, 3anucana popMmya s pacuéra MICKOMOW BEIMYMHBI, HO HE
MIOJIy4€H OTBET, U HE MPUBEAEH PUCYHOK IKCIIEPUMEHTAIBHON YCTAHOBKHU.

N

[IpaBUIIBHO TPUBEAECHBI 3HAYEHUS IIPSIMBIX U3MEPEHUM, TPUBEIEH NTPAaBUIIBbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIBHON YCTaHOBKHU M (hopMyIa Ui pacyéTa HICKOMOM BETHYUHBI




3amnucanbl TOJIBKO MMPaBUJIbHLIC 3HAYCHUA ITPAMBIX I/ISMepeHI/Iﬁ.

NJIN

[IpuBeneHo npaBUIbLHOE 3HAYEHHUE TOJIBKO OJHOTO M3 MPSIMBIX U3MEPEHUH, U Mpe/ICTaBIeHa MIPaBIIIbHO 3anucaHHas popmya s
pacuéra HICKOMOW BEJIMYHUHBI.

NJIN

[IpuBeIeHO IPABUIIBHOE 3HAYEHUE TOJIBKO OJHOIO U3 MPAMBIX U3MEPEHUN, U CIEJIaH PUCYHOK dKCIIEPUMEHTAIBHOW YCTaHOBKH

Bcee CJIy4aH BBIIIOJHCHUS, KOTOPbhIC HE COOTBECTCTBYIOT BBINICYKA3aHHBIM KPUTCPUAM BBICTABJICHUA 1, 2, 3 unu 4 0aoB.
P3.3p03HeHHBIe 3aIIucCH. OTCYTCTBI/IG IIOIIBITOK BBITIOJTHCHHA 3aJaHUA

\Maxcumanvrviu 6ain




Ilinan padoTs (8 Kiace)

Homep | IIpoBepsiemble 3JIEMEHTBI IIpoBepsiemble yMeHUsI Basu 3a
3aJlaHusl | COlepKAHUA BbINIOJTHEHH e
3a/laHus
1.1 SIBiIeHUS TETUIONPOBOIHOCTH OOBsICHEHHE SIBJICHUN TETUIONPOBOIHOCTH 1
1.2 ArperaTHsle cocrostuusg | Urenue rpakoB HarpeBaHUs Tell. 1
BElIECTBA
1.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTrdeckue ymMeHUs 1Mo paboTe ¢ IEKTponprudopaMu. YMeHue 4
HAXOXICHHSI BEJIMUYUHBI SKCIICPUMEHTATBHBIM METOJIOM
UTOro 6
2.1 SIBiieHUs TEMIONPOBOIHOCTH OObsicHeHHE SIBJICHUH TEIJIONMPOBOTHOCTH 1
2.2 ArperaTHsbie cocrostaus | UreHue rpaKoB OXJIKICHHS TE. 1
BEIIECTBA
2.3 3aKOHBI TOCTOSIHHOTO TOKa [IpakTuyeckue ymenus mo pabote ¢ anekTponpudopamu. YMeHHe 4
HAXOXJICHHSI BEJIMYUHBI SKCIICPUMEHTATBHBIM METOJIOM
UTOoro 6

MaxkcumanbHOE KOJMYECTBO OAUIOB 32 BBITIOJHEHUE paOOTHI COCTAaBIseT 6  OaioB.
BricTraBiaenne otMeToK: otMeTKa «5» - 80-100% - 5-6 OGamna, otMeTKka «4» - 66%-79% - 4 Oamuta, ormerka «3» - 30%-65% - 2 -3  Oamia,
oTMeTKa «2» - MmeHee 30% - 1 OGam.



IIpomexyTounas arrecranus 8 kiacca
«®Pu3nka B IKCIIEPUMEHTAX U 32a49aX>
Bapmuanr 1

1.Ha cHer monoXuium Tpu KycKa CyKHa pa3iMyHONW OKpacKu: Oelblid, uepHBIi U 3eneHblid. Korna conHie npurpeno, To CIycTst HEKOTOpoe BpeMs
1o, HUMH NpoTasii cHer (puc. 98). KakuMm HoOMepoM Ha 3TOM pUCYHKE 0003HAYEHO O€J10€, YEPHOE U 3€JIEHOE CYKHO?
1. bemoe — 1, yeproe — 2, 3eneHoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. benoe — 3, uepHoe — 1, 3enenoe — 2.

2. Ilpwm xakoii Temmneparype Hadajcs IpoLece MiaaBaeHus? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nensb no cxeme. OnpeaenuTe CONPOTUBICHHUE FIEKTPUUECKUX JIaMII UCTIONIb3Ys aMIIEPMETP, BOJIBTMETP.

l
T

Puc. 176

IIpomeskyrounasi arrecTanus 8 Kiaacca
«®Pu3nka B IKCIIEPUMEHTAX U 32a4aX>
Bapuant2

Sl 1. K nomreuke mpuOHUTHI /Ba OAMHAKOBBIX JUCTAa O€sON jkecTU. BHYTpeHHsSS MOBEPXHOCTh OJAHOIO M3 HHMX IOKpBITA
KOIOThIO, a JApyras ocrapiieHa Oinectsmed. K HapyKHOW MOBEPXHOCTH JIMCTOB MPHUKIEEHBl BOCKOM CIHYKM. MeEXIy JMCTaMH HOMEUIAIOT
packajieHHbIN MeTayuMueckuil mapuk (puc. 93). OZHOBPEMEHHO JIM OTHAAYT CHUYKH OT JIUCTOB KECTU?

1. OpHOBpEMEHHO.
2. Ot 3aKOMUYEHHOH MOBEPXHOCTH CIIUYKU OTIAAYT PaHbIIIe.
3. Or Gnecrsuieil MOBEpXHOCTH CIIUYKHU OTMAAYT paHbIIIE.

2. Ilpu xakoil TeMIiepaType HaqaJcs IpoLECC OTBEPAEBaHUA?



1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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Cobepurte nens no cxeme. Onpenenute paboTy, BHITOTHEHHYIO SJIEKTPUUECKUMHU JIAMITAMH B TEUSHHE 5 MUH, UCTIONB3YS aMIIEPMETP,

BOJIbTMETP, CCKYHAOMCEP

‘L:

Puc.
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176



OTBeThbl 1 KPUTEPUH OLIEHUBAHNS BHINOJHEeHU 3a1aHui (8 kiacc)

1 BapuanT
1 2)5
3) 1. CoOparthb 1enb o cxeme.
2. [TonkIr04nTh aMIIepMETP U BOJIBTMETP, YYUTHIBAs IIPABHJIIA MTOJKITFOYCHUS IPHOOPOB.
3. [IpoBectu npsiMble U3MepeHUs! (CUIIBI TOKA U HATIPSDKCHUS )
4. T1o BBIYUCITUTENBLHOM (OPMYJie  ONPENEeIUTh HCKOMYIO BEIUYUHY.

2 BapuaHT
1)2 2) 2
3) 1. Cobparth 1emb Mo cXeme.
2. [ToaKTFOUUTh aMIIEpMETP U BOJIBTMETP, YYHUTHIBAs IPABUJIA MOIKIIOYCHUS TIPUOOPOB.
3. IlpoBectu mpsimbie U3MepeHUs (CHIIBI TOKA U HATIPSDKEHUS ).
4. [To BerYUCIUTENBHON (DOPMYIIE  ONPEACTUTHh HCKOMYIO BEIMUHHY.



HTorosas arrecTanus o0 BHEYPOUHOI NEATETbHOCTH ydamuxcst 9 kinaccoB «@PU3NKA B IKCIIEPUMEHTAX U 3a/1a4ax» IPOBOIUTCS B hopme
3aLUTHI IPOEKTOB.

dopma KOHTPOJIS — 3aIuTa poekTa. Begynmu merogaMu o0ydeHus ABISIOTCS: 00bsCHUTENbHO-UIUIIOCTPATUBHBIN, YAaCTUYHO-TIOUCKOBBIH,
UCCIIeI0BATEIbCKUI: aHaINU3 HH(OPMAIMU, TOCTAHOBKA 3KCIIEPUMEHTA, IPOBEACHUE UCCIEI0BAHNN. DTH METO/bI B HAUOOIbIIEH CTEEHN
00ecTeYnBalOT pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH. Ponb yunTens B 00ydyeHHH MEHSIETCS: OH
BBICTYIIAET KaK OPraHU3aTOp, KOHCYJIBTAHT, 3KCIIEPT CAMOTI'0 MPOLEcca EATEIbHOCTH yJalluxcs U €€ pe3ysIbTaToB.

TpeOGoBanus K 3aMTe NPOEKTA:

. Marepuan 1ocTyneH 1 Hay4yeH, Uen pacKpbIThl. KauecTBEHHOE N3I0KEHHUE COJIepKAHUSA: YeTKasl, TPAMOTHAsl pedb, IEPecKa3 TeKCTa

(I[OHYCKaCTCH 3a4YUTBIBAHUC I_[I/ITaT); HauboJee BaXKHEIE IIOHATHA, 3aKOHBI U (I)OpMy.]'IBI JAUKTYROTCA JUIS 3allUCH.

. Harnsnnoe npencrasineHne MaTepuaia (C UCIIOJIb30BAHUEM CXEM, YEPTEXKEH, PUCYHKOB, UCIIOJIb30BAHNE IIPE3EHTALINN)
. Hcnonp30BaHne NPAaKTUUECKUX MUHU-UCCIIEIOBAHUH (ITOKa3 OMbITA)

. KauecTBeHHBIE OTBETHI Ha BOIIPOCHI CIIYLIATENEH 110 TEME

. YeTko chopMyIHUpOBaHbI BHIBOIBI

IIpudau3uTeIbHBbIC TEMBI TBOPYECKHX MPOEKTOB, NPEe3eHTALMII:
1. Kak u3aMepuTs HEU3MEPUMOE.

2. TouHOCTH U3MEpEHU.

4. Vicropus kaneHaaps.

5. OT neco4HbIX YacoOB JO aTOMHBIX.

8. CosHeuHas cucrema

9. CKOpOCTh IBUKEHUS TPAHCIIOPTA B TOPOJE

10. DHeprus BeTpa

11. Kak ynep>xatb paBHOBeCHE

12. Ilouemy nagaroT Tena
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