®MOY «COIII c.ITurepka IMurepckoro paiiona CapaToBcKoi o0actu» B . TpyaoBuk

«PaccmoTtpeHo» «YTBEpIKAAIO)
Ha 3aceJlaHuH MeJargiMuecKoro coBeTa JupekTop M/OY «COII c. [Tutepka
i / [Tutepckoro p 0Ha aTOBCKO# 006nacTi»
Iporokon Ne 7 ot « Z& » asrycra 2023r. }a‘@\poaaA A/

oT «ﬁé’/ésrycm 2023 r.

JOIMOJTHUTEJIbHASI OBIIEOGPA30OBATEJIbHAS
OBIIEPA3BUBAIOLIAA TIPOT'PAMMA

«®u3nKa B onbITax H IKCHEPUMEHTAX)

HanpasienHocTh: EcTecTBeHHO-HAYIHAL.
Cpoxk peanusaiy nporpamMmsl:1 roz
O6beM mporpaMmsl: 34 Jaca

Bospact gereit: 10-16 net

dopma peanusaluu: 04Has

[[latmakosa X.T.,

TIearor JOMOIHUTETFHOT0 00pa3soBaHHs

n.TpynoBuk,2023



AHHOTanMs K padoyeil mporpamme
BHEYPOUYHOM AeATEeJIbHOCTH M0 puduke «DU3MKA B 3a1a4aX U IKCIIEPUMEHTAX)
7- 9 kaace

HopmarusHas 0a3a e 3axon P® «O0 obpazoBanuu B Poccuiickoit @eneparum» Ne 273-D3 ot 29.12.2012;
NpOrpaMMmbl:
e OenepalbHbIil TOCYIaPCTBEHHBIN 00pa30BaTeIbHbIN CTaHAapPT OCHOBHOTO 001Iero oopa3osanus ([Ipukas

MunncrepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexkadps 2010 r. Ne 1897, B pegakiuu npukasa




MunucrepcTBa oOpa3zoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 aexadpst 2015 r Ne 1577);

e [IpumepHas ocHOBHasi 0Opa3oBaTeIbHas IPOrpaMMa OCHOBHOT'O 00IIero 00pa3oBaHusi, 0JJOOpEHHasI pelieHuEeM
dbenepabHOTO Y4eOHO-METOAMYECKOT0 00BEAMHEHHS 110 001IeMy 00pa3oBaHuio (TPoToKoa oT 8 ampens 2015 r. Ne

1/15);

o denepanbHbIN NepedeHb YUeOHUKOB, PEKOMEHI0BAHHBIX (JIOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHUs U HAYKU
Poccwuiickoit deaepaiuu K UCIIOIB30BaHUIO B 00pa30BaTEILHOM IpoIiecce B 001e00pa30BaTeIbHBIX OPTaHU3AIHIX
IIPU pealin3alii UMEIOUINX FOCYIapCTBEHHYIO aKKpeIUTaI[Mi0 00pa30BaTeNIbHBIX IPOrpaMM HavyajabHOTO 0OIIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 00IIeT0 00pa30BaHus, yTBEPKICHHBIN MPUKa30M MUHHCTEPCTBA 00pa30BaHUS U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ u3MEHEHUAMHU U AOTIOTHEHUSIMHU.

o denepanbHBIN EPEUCHh YICOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIICHHBIX ) MHHHCTEPCTBOM 00pa30BaHUS U HAYKU
Poccwuiickoit @enepanuu K UCTIOIL30BaHUIO B 00pa30BaTEIILHOM IpoIiecce B 001Ie00pa30BaTeIbHBIX OPTaHU3AINIX
IIPU pealin3alii UMEIOUINX FOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeNbHBIX IPOrpaMM HaualbHOTO O0IIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIeT0 00pa30BaHus, yTBEPKICHHBIN MPUKa30M MUHHCTEPCTBA 00pa30BaHUS U
Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ u3MEeHEHUAMHU U JOTOTHEHUSIMHU.

e [lepedyeHpb opranuzaiuii, OCyIeCTBISIOUINX BBITYCK YU€OHBIX OCOOUH, KOTOPBIE TOITYCKAIOTCS K
UCIIOJIb30BAHUIO MPU peaIn3allii UMEIOIIMX FOCYIapCTBEHHYIO aKKPEAUTAIII0 00pa30BaTeIbHBIX IPOrpaMM
HayaJbHOT0 00IIeTr0, OCHOBHOTO 00IIET0, CPeAHEro 00I1ero oopa3zoBaHus, yTBEpkKIEHHbIN NpukazoM MUHOOpHaYKH
P® o1 09.06.2016 Ne 699;

e (OcHoBHas oOpa3oBarenbHas Mporpamma ocHoBHOTO o01iero oopazoBanus [ bOY OOILL Ne2 r.o. OtpanHslii;

e [IpumepHBbIe MPOrpaMMbl BHEYPOUHO# aesTenpHoCcTH. HavanbHoe u ocHOBHOE oOpasoBanue / [B. A. T'opckwid,

A. A. Tumodees, /1. B. CmupnoB u ap.] ; mox pen. B. A. 'opckoro. — 4"e u3n. — M. : [IpocBemienne, 2014 — 111 ¢. —
(CrangapTbl BTOPOTO MOKOJICHHS).

e [Iporpamma ocHOBHOTO 001IETO 0OpazoBanus. dusuka. 7 - 9 ximaccer (aBropsr:A.B. [epeimkun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 kinaccer: paboune nporpammsl / coct. @50 E.H. Tuxonosa - 5-¢ u3a., nepepad.-M.: poda,
2015. —400c.,

Jlata yTBEpXKIECHHUSA: 30.08.2021r.

Oomiee kommuecTBo yacoB: | 102

Y poBEeHb peann3arim: 0a30BbIi

Cpox peasi3anuu: 01.09.2021 - 31.09.2024
ABTtop(b1)paboueit Jlro6akaeBa M.U.

MIPOrpPaMMBbI:




MecTo ANCIUIIJINHBI B y‘leﬁHOM nJiaHe

IIpeamer
Mpeamernas pen Koaun4yecTBO 4acoB B HeeJII0
JacTh
obaac Kaace 5 kiace 6 KiIacc 7 kaace 8 kiace 9 kiace
Obs3arenbHas 9acTh (penepaabHblii KOMIIOHEHT)

0 0 1 1 1
EcrectBeHHOHAY S S
- duzuka Yacts, hopMupyemasi yuaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHH (PErHOHAIBHBIN KOMIIOHEHT U

P KOMITOHEHT 00pa30BaTEeILHOTO YUPEKICHNUS)

0 0 0 0 0
Hroro: 0 0 0 0 0
AJIMUHHCTPAaTUBHBIX KOHTPOJIBHBIX PA0OT: 0 0 0 0 0
KonTponbsHbIX padorT: 0 0 0 0 0
JlabopaTopHBIX paboT: 0 0 0 0 0
[IpakTryeckux padboT: 0 0 27 11 12

|. Il.ianupyemble pe3yJibTaThl 0CBOEHHS Kypca BHEYPOUHOM J1eTeJIbHOCTH N0 (pu3nke

[TporpamMMa no3BoJisieT 100UBaThCS CASAYIONINX PE3YyIbTATOB OCBOEHUS Kypca BHEYPOUHOU NESTEIIbHOCTH

Ha3zBanmue OcHoBHasi rpynna y4yamuxcs Hderu ¢ OB3
npeaMera (BKJIIOYASI HHTETPUPOBAHHBIX)
Kypca
Bueypoun IIpeamerHbIe MeranpeamMerHble JInunocTHbIe IIpeameTHbIE MeranpeamerHble JInyHOCTHBIE
as
ACATCIIBHO | - YyMETh IIOJIb30BAThCA P. —ymets paboTars o | -pa3BuBaThH - UMCTh P. —ymeTs pabotats | -pa3BUBaTh
CThb METOJaMH Hay4YHOIO NPEII0KEHHBIM [103HABATEJIbHBIE IIPEACTABIICHUE O | 110 MPEITI0KEHHBIM | IIO3HABATEIIbHBIE




«Puszuka
B 3a7a4ax
U
IKCIEPUM
€HTaX»

HUCCIEeNOBaHUs ABJICHUN
TIPUPOJIBI;

- IPOBOJIUTD
HaOJIIOICHUS,
IUIAHUPOBATh U
BBITIOJTHSATH
JKCIIEPUMEHTHI;
-00pabaTpIBaTh
pe3yJbTaThl U3MEPEHUIA;
- IPEJCTABIIATh
pe3yNbTaThl U3MEPEHHI C
IMOMOIIBIO TAaOJIMIL,
rpaduxoB u popmy;

- 00HapyKUBaTh
3aBHCUMOCTH MEXKIY
bu3nIecKuMu
BEJIMYUHAMU;
-00BSCHATH IOJTYYCHHBIC
pe3yNbTaThl U AeNaTh
BEIBO/IBI,

-OIIEHUBATh TPAHUIIBI
MOTPEUIHOCTEN
pe3yIbTaTOB U3MEPEHMUIA;
- YMETb MPUMCHSITH
TEOpPETUYECKHE 3HAHUS
1o (pu3MKe Ha MPaKTHKE;
-pemaTh pusnueckue
3aJ]auu Ha IPUMEHEHHE
MOJTy4YEHHBIX 3HAHUI;

- BBIBOJIUTH U3
IKCIIEPUMEHTATBHBIX
($akTOB U TEOPETUUYECKUX
Mojeneit pusnueckue
3aKOHBI;

- YMETb JOKJIAbIBATH O
pe3ysbTaTax CBOEro

WHCTPYKIUSAM; YMEHUE
M3JIaraTh MBICIIH B
YETKOU JIOTHYECKOU
MOCJIEeI0OBATEIbHOCTH;
aHAJIM3UPOBATH
coOCTBEHHYIO padoTy:
COOTHOCHTb IIJIaH U
COBEpIIICHHBIE
OTICPAaIlNH, BBIJCISITh
9TaIlbl M OLICHUBATh
Mepy OCBOEHUS
Ka)KJIOr0, HaXOIUTh
OIIIMOKH,
yCTaHABIIMBATh UX
TIPUYUHBI.

I1. — opuenTupoBarbCs
B CBOCH CHCTEME
3HAHUM: OTJIMYATh
HOBOE OT YK€
HU3BECTHOTO;
nepepadbaTbIBaTh
MTOJTY9ICHHYIO
nH(pOpMaINIO, NeNaTh
BBIBOJIBI B PE3YJIbTATE
COBMECTHOM paboThI
BCETO0 KJIacca; yMETh
aHAIIM3UPOBATH
SIBIICHHS

K. — ymers pabotats B
rape M KOJUICKTHBE;
3¢ HEeKTUBHO
pacrnpenensTh
00s13aHHOCTH

HHTEPECHI,
I/IHTCHJIGKTyaHLHBIe nu
TBOPYECKHE
CIIOCOOHOCTH
yUaIIuXCs;

- MOTHBHPOBATh CBOU
JICHCTBUS; BBIPAKATh
TOTOBHOCTH B JTFOOOM
CUTYyallUU TIOCTYITUTh
B COOTBETCTBUHU C
MpaBUIAMHA
MTOBE/ICHHUS,

- BOCIIpUHUMATH PEUb
YUUTEIIS
(OJTHOKJIACCHUKOR),
HEMOCPEJACTBEHHO HE
00palIeHHYI0 K
yJamemMycs;

-OILICHUBAaTh
COOCTBEHHYIO
y4eOHYyI0
JEATeILHOCTh: CBOU
JTOCTHIXKCHMS,
CaMOCTOSITEIIBHOCTb,
HWHUIUATHUBY,
OTBETCTBEHHOCTb,
IIPUYMHBI HEYa4

pUpojIe
BaOXKHEHUIINX

(buzmIecKux
SIBJIEHU
OKPY’KaIoIlIero
MHUpa 1 TOHUMATh
CMBICTT
¢buznIeckux
3aKOHOB;
-IECMOHCTPHUPYIOT
yMEHHE
paborats ¢
pa3HbIMU
UCTOYHUKAMU
uHdopmanuu;
-yMETh
IPUMEHSITh
TEOPETUIECKUE
3HAHUSA T10
¢du3nke Ha
MPAKTHKE;

- YMETh
UCTIONB30BaTh
MOJTyYeHHBIE
3HAHUS B
MOBCEIHEBHOM
KU3HU (IKOJIOTHS,
OBIT, OXpaHa
OKpY’KaroIleu
Cpelbl)

- IPOBO/IUTH
HaOJIIOeHUS
¢buzneckux
SIBJICHUIA;
-U3MEPSIThH
(dbuznveckue

MHCTPYKLHUSM;
yMEHHUE u3JlaraTh
CBOM MBICIIU B
JIOTUYECKOM
MOCIIEI0BATEIbHOCT
H;

I1. — ymenue
OTJINYaTh HOBOE OT
YK€ U3BECTHOTO;
nepepadaThIiBaTh
MOJIyYEHHYIO
uH(popMalHnIo,
JIeNaTh BBIBOJIBI B
pe3yibTaTe
COBMECTHOM
paboThI Bcero
KJlacca; yMeTh
Ha0II0aaTh U
OTHCHIBATh
SIBJICHUS

K. — ymers
paboTaTh B ape u
KOJUIEKTHUBE;

MUHTEPECHI;

- MOTUBHUPOBATh
CBOH JICHCTBHS,

- BOCIIPUHUMATh
peYb yauTens
(OZTHOKJIACCHUKOB),
HETOCPEJICTBEHHO
HEe 00paIeHHYIO K
ydameMycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0

JeATEIILHOCTD




UCCIIC/IOBAHMS,
- y4acTBOBaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYATh HA
BOTIPOCHI,

-HCIIOJIb30BaTh
CIPAaBOYHYIO JIUTEPATYPY
U Ipyrue UCTOUYHHUKH
uHpOpMaLIUH.

BCIIMYHHBI

B npouecce BHEYPOUHOT IeITeJILHOCTH B IIKOJI€ PEHIAKTCS CJIeayoIie KOPPEeKINOHHO-PA3BUBAKOIIINE 3a1a4H:

1. Pazsumue u xoppexyus enumanus

2.Dopmuposanue YHUBEPCATbHBIX Y4eOHbIX YMEeHUlL

3.Pazsumue peuu

ConepmaHHe BHEYPOYHOI AeITeJIbHOCTH N0 pusuke «Pu3nuKa B 32/1a4aX U IKCIEPUMEHTAX)

CTPOCHHUH BeIIECTBA

7 xaacce
Ne Ha3Banmne pasnena (Trembl) Coaepixkanue y4eOHOI0 npeaMera, Kypca
1. | lepBonayanbHbIE CBEAEHHS O Ilena nenenust n3MepuTenbHOro npubdopa. OnpeneneHue HEHb! AeIeHNs U3MEPUTENIBHOTO INHAPA.

OmnpeneneHre reoMETPUYECKUX pa3MepoB Tena. M3roroBnenrne n3MepuTenpHoro nuinHapa. smepenue
TeMIeparypsbl Tena. Mismepenne pa3mepoB MabIx Tel. Mi3MepeHnue ToMMMHbL 1ucTa OyMaru.




2. | BzaumopeiicTBHE TeJ H3mepenue ckopoctu ABMKEeHUs Tena. Vi3mepenue Macchl Tea HerpaBuibHOU (hopMbl. 3mepenue
IUIOTHOCTH TBEpJOTO Tena. MizMepenue oobeMa mycToThl. MccneqoBanne 3aBUCIMOCTH CHITBI TSKECTH
oT Maccsl Tena. OnpeneneHue Maccel U Beca Bo3ayxa. CiokeHue CUil, HallpaBJIEHHBIX IO OJJHOMI
npsaMoii. I3Mepenue »ecTKOCTH NpyKuHBL. M3Mepenne kodppuuneHTa CHUIIbl TPEHUS CKOJIbKEHHS.
Pemenne HecTaHIapTHBIX 3a/1a4

3. | daBuenue. [laBjieHue KuIKoCTEl 1 HccenenoBanue 3aBUCUMOCTH JIaBJICHUS OT IUIOLAAN NOBEPXHOCTH. OnpeeneHue 1aBIeHMs

(9308 TBEPJOTO Tena. Brrunciaenue cuitbl, ¢ KOTOPOH atMocdepa JaBUT Ha TOBEPXHOCTH croia. OnpeneneHue
Macchl Tella, M1aBarolero B Boje. Onpeenenre IioTHOCTH TBepaoro tena. OnpeneneHue oobema
Kycka Jipjia. MI3yuenue ycnoBus miaBanus Tel. Penienre HecTaH1apTHBIX 3a]1a4
4. | PaboTa u MOIIIHOCTb. Beruucnienye paboThl 1 MOITHOCTH, Pa3BUBAEMON YUEHHKOM IpU moabeme ¢ 1 Ha 3 aTax.
5 Omnpenenenue BeIMIphiia B cuiie. HaxoxaeHue 1ieHTpa TsokecT miockoi purypsl. Beruncnenne KIT/]
Heprus HAKJIOHHOM INTOCKOCTH. M3MepeHne KnHeTHIecKon sHeprun. M3mepenne NoTeHuuaibHON SJHEPIUH.
Pemienne HecTaHAapTHHIX 3a7a4.
RJacCcC
Ne Ha3Banmne pasnena (Tembl) Coaepsxkanue y4eOHOr0 nmpeaMera, Kypca
1. | ®usnyeckuii MeToa NU3yUeHHS OrnipeziesieHne 1EHBI IeTIeHUs TPUOOPOB, CHATHE MoKa3zaHuid. OnpeaeseHne morpenrtHocTen
NPHUPOJBI: TEOPETHYECKUH 1 U3MEpEHUN.
IKCHEPUMEHTAIbHbIH
2. | TensnoBble siBJIEHHSI U METOABI UX Omnpenenenue yIIMHEHMs Tela B IIpoliecce U3MEHEHUs TeMrepaTypsl. Perienue 3agad Ha
O — OIpEEIIEHNE KOJINYECTBA TEIUIOTHL. [[puMeHeHne TenaoBoro pacmperns A perucTpanuy
temneparypsl. McciaenoBanue nporeccoB IIaBleHus U oTBepAeBaHus. M3ydueHue ycTpoiicTBa
TEIUIOBBIX ABUTatesei. [Tpubopsl s u3MepeHns BIaKHOCTH BO3IyXa.
3. | DaekTpuyeckue siBJIeHUSI M METO/bI Omnpenenenue yeabHOro CONPOTUBIIEHUS TPOBOAHMKA. 3akoH OMa i ydacTka 1enu. Pemenue
S — 3ajad. I/IccnezEOBaHne U UCIOJIb30BaHUE CBONWCTB AIEKTPUUECKUX KOH/ICHCATOPOB. Pacuer
noTpebasieMmoit anektposHepruun. Pacuer KIIl snexkrpruueckux yctpoiicTs. Pemmenue 3a1a4 Ha 3aKOH
Jxoyinsa -Jlenna.

4. | DneKTpOMArHUTHBIE ABJIEHUS [Tony4yenue u puKCUpOBaHHOE N300paKEHUE MAaTHUTHBIX NoJiei. M3yueHne cBoiCTB
aneKkTpomarnuta. 3ydeHue Moieu 31eKTpoABUraTess. Perenre kadeCTBEHHbBIX 3a]1a4.

5. | OnTtuka N3yuenue 3akoHOB oTpakeHusi. HaOnroaeHue orpaxkeHus 1 npejaoMieHus ceera. M3o0paxkenus B

muH3ax. OnpeneneHue riaBHOro (JOKyCHOTo pacCTOSHUS M ONTHYECKOW CHIIbl TMH3bI. Habmonenue
uHTepepeHIy cBeTa. Pemenne 3agay Ha npenomiieHue cBeta. HabaroneHne noiHoro orpaxxeHus
CBETa.




RJacCC

Ne Ha3Banue pa3aesa (TeMbl) Conep:xaHue y4eOHOI0 MpeaMeTa, Kypca

1. | Maraerusm Kommac. [Ipuauun pa6otsl Maraut. MarauTsl OJIOCOBBIE, 1yroBsle. MarHuTHas pyaa. MarautHoe
nosie 3emiu. M3roroBnenue Maraura. Pernienne kaueCTBEHHbIX 3a/1a4.

2. | DiekTpocTaTuKa DneKTpuYecTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE SJIEKTPUUECTBO. DIEKTPUUYECTBO B
UTPYIIKaX. DIEKTPUYECTBO B ObITY. YCTpoicTBO OaTapeliku. Perienre HecTaHIapTHBIX 3a]1a4.

3. | Cser Hcrounnku cBera YcTpoicTBo riasza. ConHeunsle 3ailunku. Tens. 3aTmMeHue. L{BeTa KOMIIAKT 1ucKa.
MpeupHbI cniektp. Pagyra B npupoae. Jlynnsie u Conneunsie 3atmenus. Kak cimomars nyu? Kak
3a)keub OroHb? PellieHne HecTaH1apTHBIX 3aj1a4.

MeTOIILI oﬁyqenml Hu (l)OprI opraHm3alii A€ATCJIbHOCTHA oﬁyqamumxcn
Peanmuzanus IIporpamMmaI BHeyquHOﬁ JesTenbHOCTH «PHU3nKa B 3aJ1a4ax u SKCIICPUMCHTAX» NPCAINOIaracT UHANBUAYAJIbHYIO U I'PYIIIIOBYIO

paboTy 00ydaromuxcs, IIIAHUPOBAHUE U MPOBEICHNE UCCIIEI0BATEIBCKOI0 AKCIEPUMEHTA, CAMOCTOSTEIbHBIN COOP TaHHBIX JJISl PEIICHUS
IIPAKTUYECKUX 3ajay, aHaJIU3 U OLIEHKY MOJyYEHHBIX pe3y/bTaToOB, U3rOTOBIIEHUE T0coOUii n Moenel. [Iporpamma npeaycMaTpuBaeT HE TOJIBKO
oOyyarolye 1 pa3BUBAIOIINE 1IeNTH, €€ pealn3alus ClIocoOCTBYET BOCIIMTAHUIO TBOPUYECKON JINYHOCTH € aKTUBHOM JKM3HEHHOH no3uiueid. Beicokux
pE3yJIbTaTOB MOT'YT IOCTHYb B JAHHOM CJIy4ae HE TOJIbKO YYEHHKH C XOPOILIEH IKOJIbHON yCIIEBAEMOCTBIO, HO U BCE LIEJIEYCTPEMIICHHBIE AKTHBHBIE

pebsiTa, y)Ke cAenaBIre CBOM mpodecCuoHaIbHbIN BRIOOD.

OO6yuenue ocyuiecTBisieTcs npu nojaepxkke LlenTpa o6pa3oBanus ecTeCTBEHHO-HAYYHOU HampaBlieHHOCTH «Touka pocTay, KOTOPHI

CO3J1aH JUIsl pa3BUTHS Y 00yJarOIUXCcs €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOM, NH(POPMAIIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTUUECKOTO U
KpEaTHUBHOTO MBIIIJIEHUS, COBEPILIEHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOU HAIIPaBIEHHOCTH, a TaKXKe JUIsl TPAaKTUYECKOW OTpabOTKH yueOHOTro
MarepHaia rno yueoHomy npeamery «duznxay.

TemaTuyeckoe njaanupoBanue (1 200 odyuenusn)



RKJI1accC

Haumen Conep:xkanue Koanuecr ®opma Hcnoan3oBanue Hara
OBaHHE BO 3aHATUH o0opynoBanns «Touka
pasaena 4acoB pocTay
1 BBoaHoe 3anaTHE. IHCTpYKTa)X 10 TEXHUKE OE30M1aCHOCTH. 1 Oecena O3HakOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" nudpoBoii maboparopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUH U3MEPEHUS)
. IlepBoHayaIbHBIE CBeJeHHUS O CTPOCHUH BellecTBA A
2 OkcnepuMmeHTanbHas padora Ne 1 «Onpenenenue 1eHbI AeTCHUS 1 sKcriepuMeHT | JIunelika, jeHTa MepHasi,
Pa3IUYHBIX IPUOOPOBY. WU3MEPUTENIbHBIN TUIUHP,
Ha 6a3e IlenTpa "Touka Pocta" TEPMOMETP, TaTUYUK
TEeMIEPATYPhI
3 OxcnepuMeHTanbHas padota Ne 2 «OmnpeneneHne reoMeTpUIecKux 1 skcnepuMeHT | HabGop reomerpudeckux
pa3MepoB Tem». Ten
Ha 6a3e LlenTpa "Touka Pocta"
4 [IpakTuueckas padota Ne 1 «M3roToBiieHne U3MEPUTETHLHOTO 1 IIpaKTHYECKast
AJTUHIPAY pabora
5 OkcniepuMeHTanbHast pabora Ne 3 «M3MepeHne TeMnepaTypsl Te» 1 AKCIIEPUMEHT
6 DkcniepuMeHTanbHas padota Ne 4 «3MepeHne pazMepoB MajbIx 1 AKCIIEPUMEHT
TE.
7 OxcnepumeHTanbHas padota Ne 5 «3mepenne TONIUHBI JTUCTA 1 AKCIEPUMEHT
Oymaru»
I'nasa Il. B3zaumopeiicrBue Tea 124
8 DkcniepuMeHTaNbHAs pabota Ne 6 «3mMepeHue cKopoCcTH JBUKCHHUS 1 AKCIEPUMEHT
TEI.
9 Pemenue 3amad Ha Temy «CKOpPOCTh pAaBHOMEPHOTO JIBUKECHUS» 1 pelieHne
3a1a4y
10 DxcnepuMeHTanbHas padota No7 «M3mepenue maccer 1 kammm 1 AKCIIEPUMEHT AIIEKTPOHHBIC BECHI

BOJIBI.
Ha 6a3e Llentpa "Touka Pocra"




11 OxcnepuMmeHTanbHas padota Ne 8 «l3mMepeHne miIoTHOCTH KycKa 1 skcniepuMeHT | Jluneiika, meHTa MepHas,
caxapa» WU3MEPUTENIbHBIN [UITUHIP,
Ha 0a3e [lentpa "Touka Pocra" 3IIEKTPOHHBIE BECHI
12 OkcnepuMmeHTalbHas padota Ne 9 «3mepenue mioTHOCTH 1 skcnepuMeHT | Jlunelika, neHta MmepHas
9 2
X03UCTBEHHOTO MbLIa. W3MEPUTENIbHBIN [UITUHIP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
13 Pemenue 3anau Ha Temy «I[110THOCTD BemecTBa. 1 pelieHue
3a1a4y
14 OkcnepumeHTanbHas padora Ne 10 «McciaenoBanue 3aBUCUMOCTH 1 SKCIEPUMEHT
CHJIBI TSDKECTH OT MacChl TeJa.
15 OkcnepumenTanbHas padota Ne 11 «Onpenenenre Macchl 1 Beca 1 AKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 DOkcnepuMmeHTanbHas padota Ne 12 «CrnoxeHne cuil, HarpaBiICHHBIX 1 skcriepuMenT | IlTaTus, peruar, TuHelKa,
10 OAHOUN TPSAMOI». JIBa OJTMHAKOBBIX I'Py3a, 1Ba
Ha 6336 LleHTpa "Tqua POCTa" 6JIOKa, HUTBb HECPACTSXKUMaAs,
JIMHEHKA U3MEPUTEIIbHAS,
JUHaAMOMETP
17 OkcnepuMeHTanbHast padora Ne 13 «M3MepeHue xecTKOCTH 1 skcnepuMeHT | Lltatus ¢ kpenexom, Habop
NPYKUHBDY TpYKKH, HAGOP TPy30B,
Ha 6a3e Ilentpa "Touka Pocta" JIMHCHKA, TUHAMOMETP
18 OkcnepumeHTanbHas padora Ne 14 «M3mepenue koapduimenrta 1 JKCIEPUMEHT | JlepeBsiHHBIN OpYyCOK,
CHJIBI TPEHUS CKOIBKCHHUSI. HabOp rPy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocta" YyecKasi CKaMbs,
JTMHAMOMETP
19 Pemenue 3anaq Ha Temy «Cuiia TpeHUD. 1 pelieHne
3a/1a4
I11. JaBienue. /laBjieHne :KUJAKOCTEH U ra3oB 74
20 OkcniepuMeHTaNbHas padora Ne 15 «McciaenoBanue 3aBUCUMOCTH 1 AKCIEPUMEHT
JABJICHUS OT IUIOMIAAH MTOBEPXHOCTH»
21 OkcnepuMeHTanbHast padora Ne 16 «Omnpenenenue qaBieHus 1 JKCIIEPUMEHT
WIMHIPUYECKOro Tenay. Kak Mpl Buaum?
22 DkcnepuMeHTaNbHas padota Ne 17 «Brruucnenue cuibl, ¢ KOTOpOn 1 AKCIIEPUMEHT
b

aTMoc(depa JaBUT Ha MOBEPXHOCTH cToJay. [louemy Mup
Pa3HOIBETHBIN.




23 OkcnepuMeHTanbHast padora Ne 18 «Omnpenenenue Macchl Tena, 1 AKCIIEPUMEHT
IJIABAIOIIETO B BOJIEY.
24 DxcnepumeHTanbHas padorta Ne 19 «OnpeneneHue mioTHOCTH 1 JKcnepuMeHT | JInHelka, JIeHTa MepHasi,
TBEPAOTO TEJIay. M3MEPUTENIbHBIN IUITUHP,
Ha 6a3e LlenTpa "Touka Pocta" ANIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHbIX 3a/1a4 HA TeMy «l [naBanue Tem». 1 ELICHUE
y
3a/1a4y
DOkcnepumeHTanbHas padota Ne 20 «V3yueHue yCcJIOBUA IJTaBaHHS 1 JKcriepuMeHT | JuHamomerp, mraTus
26 TEem. YHUBEPCAIbHBIA, MEPHBIN
Ha 6a3e Llentpa "Touxa Pocra" [HITAHAD
(MeH3ypka), Tpy3
UWIUHAPUYECKUAN U3
CIICIaJIbHOI'O ITJIaCTHKA,
HUTh, TTIOBapECHHAS COJIb,
TajiouKa Ijid nepeMenin-
BaHUA
IV. PaboTa 1 MOIITHOCTH. JHEPTHUA 84y
27 OkcnepuMeHTanbHast pabora Ne 21 «Beraucienne padboTHl, 1 SKCIIEPUMEHT
COBEpIICHHOH IIKOJIBLHUKOM IpH nogbeMe ¢ 1 Ha 3 aTax»
28 OxcnepumeHTanbHas padota Ne 22 «Brraucienne MOITHOCTH 1 SKCIEPUMEHT
pa3BUBAaEMOH IIKOJIBHUKOM IpU nogbeMe ¢ 1 Ha 3 atax»
29 OkcnepuMeHTanbHast padora Ne 23 «OnpeeseHue BEIMTPHIIIA B 1 skcnepuMeHT | IoxsuxHelil 1
CHJIe, KOTOPBIN AaeT MOJBUKHBIN U HETIOJBUKHBIN OJIOK». HCTIO/IBHKHBIN OI0KH, HAaOOp
Ha 6a3e Ilentpa "Touka Pocta" Tpy30B, HUTh, TUHAMOMETD,
IITaTUB, TMHEHKA
30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHne
3a1a4
31 DkcnepuMmeHTanbHas pabota Ne 24 «Bwruucnenue KI1/] nHakinonHoOM 1 skcnepumenT | Llratus, Mexannyeckas
IOCKOCTH. CKaMbsi, OPYCOK C KPHOUKOM,
Ha 6a3e Ilentpa "Touka Pocta" JHelka, Habop rpy3oB,
JTMHAMOMET]
32 OkcnepuMeHTalbHas padora Ne 25 «M3mepeHne KuHEeTHUYEeCKOH 1 SKCIIEPUMEHT
SHEPTUU TeJay
33 Pemenue 3anay Ha Temy «KuHeTndeckas SHEPTHI». 1 perieHue

3a1a4




34 HTOroBbiii KOHTPOJIbL 3HAHUH. 1 OUJAKTUYECKO
€ 3aJlaHue
34
Hmozo
TemaTnueckoe miianupoBanue (2 200 odyuenus)
RJacCC
Hanmen Conep:xkanue Koanuect dopma Hcnoan3oBanue JlaTa
OBaHHeE BO 3aHATHHA obopynoBanus «Touka
pasneJa 4acoB pocTa»
|. ®uznyeckuii MeTo U3yYeHHsI MPUPObI: TEOPETUYECKHIT U 3u
IKCIEPHUMEHTAIbHbIH
1 BBoaHoe 3anaTHe. IHCTpYKTaX MO TEXHUKE O€30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit maboparopueit
"Touka pocra"
2 OkcnepuMeHTanbHast padora Ne 1 «OnpeneneHue HEHbI 1eIeHUS 1 skcriepuMeHT | JIunelika, jeHra MepHas,
pUOOPOB, CHATHE MTOKA3AHUI» M3MEPUTEIbHBIH IMITHHAP,
Ha 6a3e Ilentpa "Touka Pocta" TEPMOMETD, TaTIUK
TeMIepaTypbl
3 Onpenenenue norpemHocTeil n3mMepenus. Penienne kauecTBEHHbIX 1 pelieHue
3azad. 3a1a4y
I'nasa |l. TenJioBble IBJIEHHS M METOAbI HX HCCJIEI0BAHUS 8u
4 Ormpenenenne yaJIMHEHHS TeJla B TIPOIECCe U3MEHEHUS 1 OTIBIT - JlaboparopHsrit
TeMIIepaTyphbl UCCIIeIOBaHUE | TEPMOMETP, JaTUUK
Ha 6a3e [lentpa "Touxa Pocra" TEMIIEPaTyphl
5 Pemenue 3ana4 Ha onpeeneHUe KOJINYECTBA TEIUIOTHI. 1 peleHue
3aja4
6 [IpuMeHeHHe TEeTII0BOTO PACIIMPEHHS VI PETHCTPALUU 1 Mpe3CHTAIHS




TeMIepaTypbl. AHAIH3 U 00001IeHHEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 OkcniepuMeHTaNbHAs padota Ne 2 «ccrnenoBanue mpoIeccoB 1 sKCHepuMeHT | JaTuuk TemMreparypel,
IJIaBJICHUSA U OTBEPIACBAHUY. KaJIOpUMETP, COCYI C
Ha 0a3e Llentpa "Touxa Pocra" TAIOIMM JILZOM, COCYZ €
BOJOM, DJICKTPOHHEBIC BECHI.
8 [IpakTuueckas padora Ne 1 «3yueHue cTpoeHUs KPUCTAILIIOB, UX 1 paKTHYecKas
BBIpAIIBaHUE. pabota
9 N3ydeHue ycTpoiCTBa TEIUIOBBIX ABUTATEIICH. 1 JeKIus
10 [TpuGops! 17151 U3MEPEHHUS BIAKHOCTH. DKCIIEpUMEHTaIbHAast padoTa 1 sKcnepuMeHT | JaTuuk TemMneparypel,
Ne 3 «Omnpenenenue BIa)KHOCTH BO3/IyXa B KaOMHETaX IIKOJIbD» TEPMOMETDP, MapJisd, COCyl €
Ha 6a3e lenTpa "Touka Pocra" BOJIOH
11 Pemenne kauecTBeHHBIX 3a1a4 Ha onpeaenenue KII1/I termoBoro 1 pelieHue
nBurareis. https://uchitel.pro/3amaun-Ha-KII-TeMI0BEIX - 3a7a4
NBUTaTesei/
I11. DiekTpUYeckne ABJIEHUSI U METOAbI X UCCIET0BAHUSA 8u
12 [IpakTuueckas pabota Ne 2 «OmnpeneneHue yaeabsHOTO 1 npakTudeckas | HaTyuk HanpsoKeHus,
COIPOTUBJICHUS Pa3INYHBIX IIPOBOJHUKOBY. pabota BOIILTMETP JIBYXIPE/ICIbHBIN,
Ha 6a3e Ilentpa "Touka Pocta" UCTOYHUK ITHTAHWA,
KOMIIJICKT IPOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Penenue 3anad. 1 pelieHue
3a/1a4
14 HccnenoBanue v UCTOIB30BAHUE CBOMCTB AIEKTPUUECKUX 1 HaOJII0ZIcCHUE
KOHJIEHCATOPOB.
15 Pemrenue 3a1ay Ha 3aBUCUMOCTb CONPOTUBIICHUS TPOBOIHUKOB OT 1 perieHue
TeMIIepaTypHl. 3a/1a4
16 [IpakTuueckas padota Ne 3 «Pacuer norpebisiemoit 1 npakTudeckas | Jarduk Toka, [aTduk
ANEKTPOIHEPTHH COOCTBEHHOTO JI0MaY. pabota HAUPSDKCHIA, aMIICPMETP
Ha 6a3e IlenTpa "Touka Pocta" ABYXHPE/ICTLHBIN, BOILTMETP
JABYXIIPCACIbHBIN, JIJAMITIOYKaA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJIOB, KJIFOY
17 Pacuer KII/] anexTpuueckux ycTponCTB. 1 pelieHue

3aJga4d



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

18 Pewmenne 3anay Ha 3akoH Jl>xoyid - JIenna. 1 pelieHue
3a/1a4
19 Pemtenue kaueCTBEHHBIX 3a1a4. 1 JIeIoBas urpa
IV. DiekTpoMarHuTHbIE SIBJIEHUS S4y
20 [Tonyyenue u GpUKCUPOBAHHOE N300pAKECHUE MArHUTHBIX TOJIEH. 1 npaktuyeckas | Jemoncrpauus
Ha 6a3e LlenTpa "Touka Pocra" pabota «H3mepenne MarHUTHOTO
110JI51 BOKPYT MPOBOJAHMKA C
TOKOM»: 1aTYUK MAarHuTHOI O
oJIs, ABa
mTaTuBa, KOMIUICKT
IIpOBOJIOB, HCTOYHHUK TOKa,
KIIFOY
21 N3ydeHnne CBOMCTB 31EKTPOMarHura. 1 HaOJIFOeH1E
22 N3ydyenue monenu 31€KTPOABUTATES. 1 JIEKIIHS, IEM.
AKCIICPUMEHT
23 DKCcKypcusl. Oecena
24 Pemrenne xaueCTBEHHBIX 3a1a4. 1 perieHue
3a/1a4
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaKEHUs. 1 JIEKIIUS, JIEM.
AKCIIEPUMEHT
26 OkcnepuMeHTanbHas padora Ne 4 «HabnroneHue oTpaxkeHus U 1 sKcriepuMeHT | OcBeTHTENb ¢ HCTOYHUKOM
MPEIOMJIEHHUS CBETAY. csera Ha 3,5 B, ncrounuk
Ha 6a3e IlenTpa "Touka Pocta" IINTaHuA, KOMILICKT
NPOBOJIOB, LeieBas Tuadpar-
Ma, HOJYUWINHAP, IUIAHIICT
Ha IINIOTHOM JIUCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 OxcnepumeHTanbHas padbota Ne 5 «M300pakeHust B THH3aX». 1 sKcriepuMeHT | OcCBeTHTENh C HCTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncrounuk
MTUTaHHS, KOMIUICKT
MIPOBO/IOB, IMIeJIeBas quadpar-
Ma, SKpaH CTaJIbHOM,
HaTPaBIISIONIast C
M3MEPUTEIHLHOMN IIKaJOoMH,
coOMparoIye JINH3HI,




pacceuBaronias JIMH3a, ciaij
«Mogenb npeameTa B
penrtepe
28 OkcnepuMeHTanbHast padora Ne 6 «OnpeeneHne TIaBHOTO 1 IKCIICPUMEHT
(OKYCHOT'O pacCCTOSTHUS U ONITUYECKOM CHIIBI JIMH3BD.
29 OkcnepuMeHTanbHas pabora Ne 7 «Habmronenue unrepdepeHuuu u 1 JKCIIEPUMEHT
T(PaKLIIU CBETA.
30 Pemienue 3a1a4 Ha MpeIOMIICHHE CBETA. 1 pelieHue
3a1a4
31 DkcniepuMeHTaNIbHAs padota Ne 8 «HaburoieHne moIHoro 1 IKCIIEPUMEHT
OTPaKEHHUSI CBETAY.
32 Pemenue kaueCTBEHHBIX 33/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a1a4
33 3amuTa mpoekToB. [IpOeKTHI. WCCIICIOBAHMSI
34 HToroBsblii KOHTPOJIb 3HAHMIA. 1 JUIaKTUYECKO
€ 3aJlaHue
34
Hmozo
TemaTnueckoe miianupoBanue (3 200 odyuenus)
KJIacC
Haumen Conep:xkanue Koanuect dDopma Hcnoan3zoBanue JlaTa
OBaHHeE BO 3aHATHA o0opynoBanns «Touka
pa3neiia 4acoB pocTa»
1 BBoaHoe 3anatue. HCTpyKTaxk o TexHHKe Oe3onacHocTu. 1 1 Oecena
. Maruerusm 94
OxcnepumenTanbHas padota Ne 1 «Kommac. [TpunImun paboTs». 1 AKCIEPUMEHT
3 [TpakTrueckas padora Ne 2 «OpueHTHpPOBAHUE C TIOMOIIBIO 1 MpaKTUYecKas
KOMITaca. pabora




4 Maruutsl. [eiictBue MaruuToB. Pemenue 3agad 1 HaOI0IcHUE,
pelieHue
3aj1a4
OkcniepumeHTaNbHAs pabota Ne 3 «3aHUMAaTETHHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTaMu.
Marnutnas pyna. [lonesnsie uckomnaemsie Camapckoii 001acTu. [Ipe3eHTaLNs
JleiicTBe MarHUTHOTO 10J1s1. MarHuTHOE IMoJie 3eMIIH. JeMoHcTpanus
Ha 6ase Ilentpa "Touka Pocra" «H3mMepeHne 10Jisi NOCTOSH-
HOI'0O MAaTHUTA». JaTYUK
MAar"HuTHOTO I10JId, I10-
CTOSIHHBIM MAar"HuT I10JIOCOBOU
8 JleiicTBrEe MarHUTHOTO 10JIs1. Pemenue 3anay. 1 pelieHue
3a1a4y
9 OkcnepuMeHTasbHas padota Ne 4 «/3roroBieHre MarHUTOBY. AKCIIEPUMEHT
10 [Ipe3eHTarus MpoeKToB. WCCJIETOBAHMUS
I'naBa Il. DnexkrpocraTnka 94
11 OkcnepuMeHTanbHast padora Ne 5 «CraTuyeckoe 3JeKTPUIYEeCTBOY. 1 HKCIEPUMEHT
12 OCTOpOKHO CTaTUYECKOE IIEKTPUUECTBO. Penenne 3anau 1 pelieHue
3a/1a4y
13 OkcnepuMeHTalbHas pabota Ne 6 «3aHUMaTENbHBIE ONBITHIY. 1 JKCIIEPUMEHT
14 DNeKTpUYeCcTBO B UTpymiKax. CxeMbl paboThI 1 MpaKTUYECKAst
pabora
15 DJIEKTPUYECTBO B OBITY 1 KMHOIIOKa3
16 OkcnepuMeHTanbHast padota Ne 7 « YcTpoilcTBO GaTapeiku. 1 HaOJro/1eHue
17 DkcniepuMeHTalIbHAs pabota Ne 8 «300peTaem GaTaperky». 1 MpaKkTUIecKast
pabora
18 [Ipe3enTanus MpoeKToB. 1 Hay4yHbIE
UCCIIEIOBaHMS
19 IIpesenTanus MpoeKTOB. 1 Hay4yHbIE
UCCIIETOBaHUS
20 [IpesenTamus mpoeKToB. 1 Hay4HbIC

HucciacagoBaHus




I11. CBer 15y
20 Hctounuku cBera. nekuus, geM. | OcBeTHTENb ¢ HCTOYHHKOM
Ha 6a3e LlenTpa "Touka Pocta" SKcrepuMeHT | cBera Ha 3,5 B, ncrounux
IUTaHuA, KOMIIJICKT
MPOBOJIOB, HIeneBas quadpar-
Ma
21 Kak Me1 Buanm? JIEKLIHA, IEM.
HKCIEPUMEHT
22 [Toyemy Mup pa3HOLIBETHBIM. JIEKIIHS
y
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» HKCIIEPUMEHT
24 OkcnepuMeHnTanbHas padora Ne 10 «ConHeuHble 3aii4nKm skcriepuMeHT | OCBETHTENb C HCTOYHHKOM
Ha Gase Ilentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHHK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYUUJIUHAP, INTAHIIET
Ha IIJIOTHOM JINCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKITUSA, JIEM.
HKCIIEPUMEHT
26 Panyra B npupoge. IIpE3EHTALNS
27 OkcnepumenTanbHas padora Ne 11 «Kak nonyuuts panyry?». sKcriepuMeHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, nctounuk
MUTAHUS, KOMIUIEKT
IIPOBOJIOB, IIEJIeBast
nuadparma, moTyIHIHHID,
TUTAaHIIET Ha MJI0THOM JIU-
CT€ C KPyTrOBBIM
TPAHCIOPTHPOM
28 DKcKypeus Oecena
29 JIynusle u CoHeuHbIE 3aTMEHUSI. JICKIMSL, M.
IKCTIEPUMEHT
30 Kak cmomars rya? Oecema
31 3a3epkainbe. JIEKIIHA, IEM.
HKCIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana 1 AKCIIEPUMEHT




33 3amura npoeKToB 1 HCCIe0BaHUS

34 3aKIIIOUYUTEIBbHOE 3aHATHE. 3alIUTA TPOEKTOB. 1 HCCIIEIOBAHUS
34

Hmozo

[Iporpamma npezmnonaraer pa3indnabie (GOPMbI KOHTPOJIS POMEKYTOUHBIX U KOHEYHBIX PE3yJIbTaTOB. B pe3ynbprare nu3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB yJaruxcs Oy/IeT MPOXOIUTh B TEYEHUE YUeOHOTO Kypca - B popMe (HPOHTAILHOTO OMPOCa, CAMOCTOSATEIBHBIX
PAaKTUYECKUX paboT, TUCKYCCHH C BBICTPOCHHBIMU JIOTHYECKMMH 1IETI0YKaMHU U J10Ka3aTeabcTBaMU. OLIEHUBAETCS CaMOCTOSTENIbHOCTh
BBINOJIHEHUS 3a]1a4, TaK XK€ paboTa yyallnuxcsi OLIEHUBACTCS C YUETOM UX aKTUBHOCTHU, KaUeCTBA MOJIrOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUN pelieHus 3a1ad. OueHUBaeTCs TAK)KE ydacTUE B O0CYKAEHUH, KaUECTBO 3a/1aBa€MbIX BOIIPOCOB, BIIaJICHHUE

MOHOJIOTMYECKOHN U INaIOrMuecKOi peyblo, ypOBEHb (PU3NUECKON KOMIIETEHIIUH.

HToroBas arrecTaris 1o BHEYPOUHOU IEATEITPHOCTH yJamuxcs 7-8 kiraccoB «@u3nKa B IKCMEPHUMEHTAX U 3a7a4ax» MPOBOAUTCS B hopme
TUIAKTHYECKOTO 3aJJaHMsl B LIETISX OMpPeIeTICHHs CTENIEHN OCBOSHHS YUaIIUMUCS Y4eOHOT0 MaTepuaa Mo mpakTUYecKoi Gpusnke, B paMKax
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMbI OCHOBHOT'O OOIIIETO 00Opa30BaHMs.

3amaHusi OpUEHTUPOBAHBI HAa IPOBEPKY YCBOCHHUS COACPKAHUS Pa3IEIOB/TeM:

- 3aumooelicmeue mei (NIOMHOCMb 8euecmaa, Cula mpeHus, Koagguyuenm mpenus) (Mooyv [ kiacc);

- S/IeMeHmbl CIMAMUKU, MENI06ble AGNeHUs, INeKMPOCMAMUKA, 3aKOHbl NOCMOSIHHO20 MOKA, 3AKOHbL OnMuKu (Mooyie 8 kuacc);
Dopma - ouoakmuveckoe 3a0anue (mecmol, NPAKMUYecKue 3a0anus, peuleHue meop4ecKux 3a0ai) COCTaBICHBI B IBYX BapHaHTaX.
Bpewmst BeImoHeHHS pabOThI — OJJUH YPOK.

Inan pa6orel (7 Kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIpoBepsiembie yMeHMsI ban 3a

3a/laHusA | COlePKAHUSA BBINOJIHEHHE
3alaHuA

1 [IpakTrueckas pabdora. YMenne codpaTh TPaKTUIECKYIO 1

YCTaHOBKY COTJIACHO 3aJaHUs
2 OnpenenurenbHas Gopmyia 3HaHue GOpMyII IIIOTHOCTH BEILIECTBA, 1
BEITUYHUHBI CHUJIa TPCHHUS
3 N3mepenne Gpuznyeckoit YMeHue noiib30BaThCsl N3MEPUTEIILHBIMU 1




BEJIMYHHBI. npubopaMu, OMPEACIIATh LIEHY EICHUS
MPUOOPOB, U3MEPATH (PUIUUECKYIO
BEJIMUMHY.

4 BreruncnuTenbHbIC HABBIKH Breraucnsats pU3NUecKyIo BETHUUHY, 1
3aMUChIBaTh PE3yNbTaT B €AMHULIAX
n3mepenus: CU

MakcuMaabHOE KOJIMYECTBO OAIIIOB 3a BHIMIOJTHEHHE paboThl coctaiser 10 Gaios.
BricraBiaenne otMeTok: otMeTKa «5» - 80-100% - 8-10 6aita, ormerka «4» - 66%-79% - 76amnoB,orMeTKa «3» - 30%-65% - 6 — 3 Oaia,
oTMeTKa «2» - MeHee 30% - 0 — 2 Ganna.

Hrorosas arrecranms 7 Kjiacca
«®u3uKa B IKCIIEPUMEHTAX U 32/1a9aX»

BapuantNel

Wcnonb3ys pbrya’kHble BEChl, MEPHBIN LIMIMHAP, CTaKaH ¢ BOJIOM, HMIMHIIP, COOEPUTE IKCIEPUMEHTAIbHYIO YCTAHOBKY JUJISl ONIPEIETICHUS
TUIOTHOCTH MaTepuania, U3 KOTOPOTO U3TOTOBIIEH IIHIUH/P.

B Gnanke oTBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAILHOM YCTAaHOBKH ISl ONpeieieHns o0bema Tena;

e 3anumute GOpMyINy IS pacueTa MIOTHOCTH;

®  YKQKHUTE PE3yNbTaThl U3MEPEHHUS MACChI IIIIIMHIPA U €T0 00beMa;

® 3ANMIIKTE YUCIEHHOE 3HaYeHUE TUIOTHOCTH MaTepualia UINHApPA.
Bapuant Ne2
Hcnome3yst Opycok ¢ KPrOYKOM, JHHAMOMETD ¢ TipeesioM m3mepenus 1H, nuramometp ¢ npeaenom usmepenus SH, 2 rpysa maccoit 100r,
HATPABIISIONIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY /ISl OTIpeieNieHus: KO GUIIUEHTa TPEHHSI CKOJIBKEHUS MEXITy OpYyCKOM U

MMOBEPXHOCTHIO HAMPABJISIONICH.
B Oiranke oTBETOB:

® CJEJIaliTe PUCYHOK DKCIIEPUMEHTAIIBHON YCTAHOBKH;



e zanumute GopMyy sl pacueTa KodhOUIIMEHTA TPEHUS CKOIbKCHUS;

e VKaxXuTe pe3yibTaThl H3MEPEHUs Beca OpycKa ¢ Tpy3aMH U CHIIBI TPEHUS CKOJIBKEHUS MPH JIBIXKEHUHU OpYyCKa ¢ TPY30M IO MOBEPXHOCTH
HaMpaBJISAIOIICH;

e 3anummTe YMCIEHHOE 3HaUCHHE K03 pULmeHTa TpEHHs CKOJIbKECHHUS.

OTBeTBI M KPpUTECPUHA OLUCHUBAHUS BBINOJTHCHUS 3aJaHui (7 K.]'[aCC)

Bapuant Nel
1)V=V-V; 2) p=ml/V

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

Coaep:xkanue KpuTepus Banasl
[TonHOCTHIO MPaBUIIBLHOE BBHIMOJHEHHE 3aJaHUs, BKIIOYAIOIIEee B ce0sl:
® CXEMaTHYHBIH PUCYHOK IKCIICPUMEHTAIBHON YCTAaHOBKH;
e (opmyny ansa pacu€Ta HCKOMOW BETMYMHBI MO TOCTYITHBIM JJI1 U3MEPEHUS BEIUUUHAM (8 OaHHOM clyyae OJisl
onpeoeneHus NJIOMHOCMU mena); 4
¢ IPaBWIBHO 3allMCAHHBIC PE3YJIbTATHI MPSIMBIX U3MEPEHUH (8 OaHHOM Clyuae pe3yibmamol U3MepPeHUst MAcCul meia u

obvema mena);
e MOJIyYCHHOE MMPABHIHLHOE YUCIICHHOE 3HAUCHHE UCKOMO BETMUNHBI

[TpuBeneHbI Bce AIIEMEHTHI MPaBUILHOTO 0TBETa 1-4, HO JIOMyIeHa OMKMOKa PU BBIYMCICHUN 3HAUE€HUS] HCKOMON
BEJINYUHBI.

nJIn

JlomyiieHa omrOka npu 0603HauYe€HUN €IMHUL] U3MEPEHUSI ICKOMOW BETHUUHBI. 3
nJIn

JlomyiieHa omrOka B CXeMaTHYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, UJIM PUCYHOK OTCYTCTBYET, WU
OTCYTCTBYET (pOopMyIa B 00IIEM BHUJE JJIS pacueTa NCKOMOM BETMUHUHBI




CrenaH pUCYHOK 3KCIIEPUMEHTAJIbHON YCTaHOBKH, IPABUIIBHO MPUBEICHBI 3HAYEHUS IPSIMBIX U3MEPEHUI BEJINYUH, HO HE
3anucana ¢popmyJa Ui pacyeTa HCKOMOW BETMYMHBI, U HE MOJIyYeH OTBET.

nJjin

[TpaBUIBHO MPUBEIECHBI 3HAUECHUS MPSMBIX U3MEPEHUH BETUYMH, 3arucana Gopmyiia sl pacueTa HCKOMOM BETMYMHBL, HO
HE NIOJIY4YEH OTBET, U HE IPUBEICH PUCYHOK IKCIIEPUMEHTAIBHON YCTAaHOBKH.

nim

[IpaBunbHO NpUBENECHBI 3HAYEHUS IPSAMBIX U3MEPEHUI, TPUBEICH NPABUIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCHEPUMEHTAIBHON YCTAaHOBKHU M (popMysia JuIst pacyeTa HCKOMOI BETUUNHBI

3anucaHbl TOIBKO MPABUIIbHBIC 3HAUCHHUS MIPSIMBIX H3MEPEHUH.

NJIn

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOJIBKO OJJTHOTO U3 MPSIMBIX U3MEPEHUH, U IPECTaBICHA IPABUIBLHO 3allCaHHas
dbopmyna i pacueéTa HICKOMOW BEIIMYHHBI.

nim

[IpuBeneHo npaBMIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX U3MEPEHUH, U ClIeJaH PUCYHOK IKCIIEPUMEHTATBLHON
YCTaHOBKH

Bce ciydan BbIOSTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIILIEyKa3aHHBIM KPUTEPUSIM BbICTaBieHu 1, 2, 3 wiu 4 Ganos.
Pa3pozHennsle 3anncu. OTCyTCTBHE NONBITOK BBINOJIHEHUS 3a1aHUs

MaxkcumanvHoiu 6ann

Bapuant Ne2
1)

2y

2) Fynp= Frp (Ipu paBHOMEPHOM JIBHYKCHUH ),

Fip=uN;, N=P > Fuyp=uP;u =



3) Fymp =0,44 H; P=2,8H
4) 11 =0,16

Copaepxxanue kpurepus

Banasl

[TomHOCTBIO MPaBUIILHOE BBHIIOIHEHHE 3a/1aHUs, BKIIFOYAOIIEE B CeOs:

® CXEMaTHYHBIH PUCYHOK 3KCIICPUMEHTAIBHON YCTAaHOBKH;

e (dopmyiy A pacueTa UCKOMOW BEJIMYHMHBI IO JJOCTYITHBIM JIJISl K3MEPEHHS BETMUUHAM (8 OaHHOM Cyyae OJis OnpeoeseHus
Koa¢hhuyuenma mpenus);

® TIPaBWIBHO 3aMMCAaHHBIC PE3YIBTATHI MIPSMBIX H3MEPEHUN (8 OGHHOM Cllyuae pe3yabmamsl UsMepeHus 6eca meia ¢ 08yMs
epy3amMu U CUbl MPEHUst CKObICEHUSL),

e MOJyYCHHOE MPABHIBLHOE YUCIICHHOE 3HAUCHHE UCKOMOM BEJTMUNHBI

[IpuBeneHbI Bce 2IeMEHTHI MPaBUIILHOTO OTBeTa 1-4, HO omyIieHa omnOKa NPy BEIUMCICHUH 3HAaYEHHS] HCKOMOM BEJIMYMHBI.
nJin

JlomnyieHa onrOka npu 0003HauYE€HUHU €IMHUL U3MEPEHUSI ICKOMOW BEIHUUHBI.

nJin

JlomyieHa onrOKa B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, UJTH PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
¢dopmyna B o011eM BUie JIs pacueTa MCKOMON BEIUYHHBI

CrhenaH prCYHOK 3KCTIEpUMEHTAIBHON YCTaHOBKH, MPABUILHO MIPUBEICHBI 3HAUCHUS TIPSIMBIX U3MEPEHUN BEIMYUH, HO HE 3alKcaHa
dhopmyna g pacueTa ICKOMOW BEJIMUMHBI, H HE TTOTYYEH OTBET.

N

[IpaBmiibHO NpUBENEHBI 3HAYEHUSI IPSMBIX U3MEPEHUN BEIMUMH, 3anKrcana (opMyia AJisl pacyeTa HCKOMOM BETUUYMHBI, HO HE
MOJIy4eH OTBET, U HE MPUBEACH PUCYHOK IKCIEPUMEHTAIBHON YCTaHOBKHU.

N

[IpaBuiIbHO MPUBEICHBI 3HAYCHUS MIPSIMBIX U3MEPEHUH, IPUBEACH MPABUIILHBIA OTBET, HO OTCYTCTBYIOT PHCYHOK
AKCIIEPUMEHTAJILHONW YCTAaHOBKH U (popMyra Juis pacueTa HICKOMON BETHUUHBI




3anucaHbl TOJIBKO MPABUWIbHBIC 3HAUCHHS PSIMBIX U3MEPEHUM.

NI

[TpuBeneHO MpaBUILHOE 3HAYCHHUE TOJIBKO OJTHOTO U3 MPSIMBIX M3MEPEHUH, U TIPEICTaBJICHA MPABUIILHO 3amucanHas GopMyia s
pacyeTa HCKOMOM BEJIMYUHBI.

NJIn

[IpuBeneHo npaBWIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSMBIX H3MEPEHUH, U CICIaH PUCYHOK SKCIIEPUMEHTATLHON YCTAHOBKH

Bce ciyyan BBINOHEHUS, KOTOPBIE HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPHUSAM BbICTaBIeHH 1, 2, 3 nin 4 Gayios.
Pa3posHennsle 3anncu. OTCyTCTBHE NONBITOK BBINOIHEHUS 3a1aHUs

MaxkcumanvHoiu 6aun




Inan pa6orsl (8 kiaacc)

Homep | IlpoBepsiemblie 3JIEMEHThI IIposepsiembie yMeHH s ban 3a
3a/laHusl | COeP KAHUSA BbINOJIHEHHE
3aaHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsiCHEHUE SBIICHUH TETUIONPOBOIHOCTH 1
1.2 ArperatHbie coctosiaus | UteHue rpadukoB HarpeBaHus TeJl. 1
BelIeCTBa
1.3 3aKOHBI TOCTOSIHHOTO TOKA [TpakTudeckue ymeHus o paboTe ¢ AIEKTponpudOopamMu. Y MEeHUE 4
HaXOXICHUS BEIIMYMHBI IKCIIEPUMECHTAIBLHBIM METOJIOM
UTOIO 6
2.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsicHEeHUE SBJICHUHN TETUIONPOBOJIHOCTH 1
2.2 ArperatHble coctostHus | UreHue rpapukoB OXJIaxaeHUs TeIl. 1
BEILIECTBA
2.3 3aKOHBI MOCTOSITHHOT'O TOKA [IpakTuueckue ymeHusi mo paboTe ¢ aneKTponpudopamu. Y MeHue 4
HAXO0XJACHUS BEIMYMHBI SKCIIEPUMEHTAIBbHBIM METOJI0M
UTOIO 6

MaxkcumanbHOE KOJTMYECTBO OaJlsIOB 32 BBIITOJHEHHE pa0OThI COCTaBIsET _6  OaylioB.
BricraBiaenne otMeToK: otMeTKa «5» - 80-100% - 5-6 Oaira, otmerka «4» - 66%-79% - 4 6Gamna, otmerka «3» - 30%-65% -  2-3  Oamnia,
oTMeTKa «2» - MeHee 30% - 1  Oai.



IIpomexyTouHas aTTecTanus 8 Kjacca
«®u3nka B IKCIEPUMEHTAX U 3a1a4aX)
BapuanTt 1

1.Ha cHer noyioxuinm Tpu Kycka CyKHa pa3jiM4HOM OKpacku: Oellblil, YepHbIi U 3eneHblid. Korja comnHile npurpeno, To CIycTsi HEKOTOpOe BpeMs
101 HUMH TipoTasit cHer (puc. 98). KakuM HOMEpOM Ha 3TOM PHUCYHKE 0003HAUYEHO Oelloe, YepHOE U 3€JICHOE CYKHO?

1. benoe — 1, uepHoe — 2, 3emenoe — 3.
2. benoe — 2, wepnoe — 3, 3enenoe — 1.
3. bemoe — 3, uepnoe — 1, 3enenoe — 2.

2. Tlpu xakoit TemriepaType Ha4aJCs MPOIECC MIaBICHUs?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoGepuTe nens o cxeme. OnpeaenuTe COMPOTHUBICHUE MIEKTPHUECKUX JIaMI UCIIONb3Ys aMIIepMETp, BOJIBTMETP.

1

T

s —
Puc. 176

IIpomexyTouHas aTTecTanus 8 Kjaacca
«®@u3nka B IKCIEPUMEHTAX U 3aa4ax»
Bapuant2

Puc. 93

1. K pouieuke nmpuOWUTHI /Ba OJMHAKOBBIX JIUCTa O€sON jKecTH. BHYTpeHHSS MOBEPXHOCTh OJHOTO W3 HHUX IOKpBITA
KOMOThIO, a JApyras ocTaBieHa Onecrsmed. K HapyXHOW MOBEpXHOCTH JIMCTOB IPHUKJIEEHBl BOCKOM CHHYKA. MEXIy JTUCTaMU IOMELIAI0T
pacKkajeHHbIN MeTaJuTnueckuid mapuk (puc. 93). OqHOBpEeMEHHO M OTHAAYT CIIMYKU OT JIUCTOB KECTHU?

1 OnpHOBpEMEHHO.
2. OT 3aKOITYCHHON TOBEPXHOCTH CIIMYKH OTIAIYT PaHbIIE.
3. Or Gnectsmieii MOBEPXHOCTH CITUYKH OTIAAYT PAHBIIIE.

2. Ilpu xaxoii TemMriepatype Hadajcs poIecc OTBEpIeBaHUs?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

L4 C06epHTe OCIIb IO CXEME. OnpenenI/ITe pa60Ty, BBIITOJIHCHHYHO 3JICKTPUYICCKUMU JIAMIIAMHU B TCUHCHUC 5 MUH, UCIIOJIb3Ys aMIICpMETDP,

BOJIbTMETP, CEKYHIOMED

e )
4
5
sane [ 8

Puc. 176



OTBeTHI H KPUTEPUH OLIECHHBAHWS BBINOJHEeHUs 3a1aHumii (8 ki1acc)

1 BapuanT
1)1 2)5
3) 1. CobGparts Lerb 1Mo cxeMe.
2. IloaxrounTh aMIepMETp U BOJIBTMETP, YUUTHIBAsl IpaBHiia OAKIIOYEHUS IPUOOPOB.
3. [IpoBectu npsiMbie H3MEPEHUs (CHIIBI TOKA U HAIIPSKEHHS )
4. ITo BEIMMCTUTETHHON POpPMYJIE  ONPEAETUTH HICKOMYIO BETHUUHY.

2 BApHAHT
1) 2 2)2
3) 1. CoOparts 1emsb mo cxeme.
2. IloaxTIounTh aMIepMETP B BOJIBTMETP, YUHUTHIBAs MPABHJIA TOAKIIOYCHHUS TIPUOOPOB.
3. IIpoBecTr npsiMbie U3MEPEHUsl (CUIIbI TOKA M HAIIPSIKEHHS ).
4. T1o BBIYUCIHUTEIIBHOM (GOPMYyNie  OMPEICTUTh HCKOMYIO BEJIUUHUHY.



Htorosas arrecTalis Mo BHEYPOUHOIl 1eATEIbHOCTH ydamuxcs 9 kinaccoB «@u3nKka B IKCNEPUMEHTAaX U 3a1a4ax» IpoBoaUTCS B hopme
3aIUTHI IPOEKTOB.

dopma KOHTPOJIS — 3aIuTa MpoeKkTa. Bexymmmu MeToiaMu 00ydeHus SBISIOTCS: 00BICHUTEILHO-MILTIOCTPATUBHBIHN, YaCTHYHO-TIOMCKOBBIA,
UCCJICIOBATEIILCKUN: aHAIN3 HHPOPMAITIH, TOCTAHOBKA SKCIIEPUMEHTA, IPOBEJCHIE UCCIICIOBAaHUI. DTH METO/IbI B HAMOOIIBIICH CTEIIEHU
o0ecreunBarOT pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN. Pob yunTens B 00yueHUU MEHSIETCS: OH
BBICTYIIAET KaK OPraHU3aTOP, KOHCYJIBTAHT, IKCIEPT CAMOT0 IIPOLIEcCa NEATEIbHOCTH YYaluXCsl U €€ pe3yIbTaToB.

TpeOoBaHus K 3alIUTe MPOEKTA:

. Marepuan JOCTYIIEH U Hay4yeH, UAeu pacKpbIThl. KauecTBeHHOE M3II0KEHUE COAEPKAHMS: UETKasl, TPaMOTHAs Peub, IEPECcKa3 TEKCTa

(,Z[OHYCKaeTCSI 3a4UTBIBAHUC I_II/ITaT); HanbOoJee BaXKHEIE IIOHATHA, 3aKOHBI U (I)OpMy.]'IBI JAUKTYROTCA IUISL 3alIUCH.

. Harnsinoe npeacraBieHne Matepuana (¢ UCI0JIb30BaHUEM CXeM, YepTeKel, pUCYHKOB, UCII0JIb30BaHHE IPE3ECHTALIMN)
. Mcnonb30BaHue MPaKTUYECKUX MUHU-MCCIIEI0BAHUH (ITOKa3 OIbITA)

. KauecTBeHHBIE OTBETHI Ha BONPOCHI CIyILIATENEN M0 TeMe

. Yertko chopMyrpoBaHbl BEIBOIbI

[Ipubéan3uTebHbIe TeMbl TBOPYECKHX MPOEKTOB, MPe3eHTALMI:
1. Kak nu3mMeputh HEU3MEPUMOE.

2. TouHOCTH U3MEPEHUIA.

4. Uctopus kaneHaps.

5. OT MecCOYHBIX YacoB /IO AaTOMHBIX.

8. ConHeunas cucrema

9. CkopoCTh ABMKEHHSI TPAHCTIOPTA B TOPOJIE

10. Dueprus BeTpa

11. Kak ynepxatb paBHOBECHE

12. Tloyemy nmagaroT Tena
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